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N., R. 7 W; probably overlies olivine basalt of Arrowheqd Road,
and probably overlies lake sediments; overlain by rhyolite of Borax
Lake; thickness about 10-15 meters.

OLIVINE BASALT OF ARROWHEAD ROAD Subdued cinder cone and small

satellitic areas of scoria; partly bedded, red to gray blocks and
bombs up to 1.5 meter size, cinders and agglutinate of vesicular
olivine basalt; contains 0.5 percent or less of 0.5-1.5 mm olivine,
rare 0.5-2 mm plagioclase, and rare 1-2 mm quartz inclusions in a
aroundmass of olivine, pyroxene, plagioclase and opaques and b(owq
alass; source within or close to present outcrop areas of scoria 1in
SW 1/4 sec. 16 and center of south line of sec. 17. T. 13 N., R. 7
W; overlain by rhyolite of Borax Lake; flank of cinder cone appar-
ently overlain by lake sediments in SE 1/4 sec. 16; probably over-
lain by olivine dacite of Clearlake Park; exposed thickness of
scoria about 10 meters, maximum thickness of at least 70
meters suggested by well data.

U. S. Geological Survey
Open File Report 75—39l

HORNBLENDE-BIOTITE DACITE OF PLUM FLAT Massive to rubbly flows and

domes of gray to pink, highly porphyritic hornblende-biotite dacite;
contains 15-20 percent of 2-10 mm feldspar, 2-3 percent of 1-5 mm
quartz, 2-5 percent of 1-2 mm biotite, 1-2 percent of 1-4 mm dark
brown orthopyroxene, 1 percent of 1-2 mm green clinopyroxene, and
about 2 percent of 0.25-1 mm dark to reddish hornblende in aphanitic
groundmass; possible source vents in SE 1/4 sec. 21 and NW 1/4

sec. 27, NW 1/4 NW 1/4 and NE 1/4 NE 1/4 sec. 35,T. 13 N., R. 8 W;
overlies rhyolite of Thurston Creek, basin deposits of Tower
Thurston Creek and dacite of Konocti Bay; overlain by dacites of
Wheeler Point and Vulture Rock, and by young pyroclastic deposits;
maximum exposed thickness 130 meters, maximum thickness unknown.

DACITE OF THURSTON LAKE Two or possibly three coalesced flows, domes,

and minor pyroclastic deposits; gray and pink platy to massive
porphyritic dacite; contains 10 percent or more of 5 mm quartz
and plagioclase, 3 percent of 1 mm clinopyroxene and hypersthene,
and rare tiny reddish needles of oxyhornblende in a pink-streaked
gray glassy to aphanitic groundmass; most specimens contain one
or more 1 cm or larger phenocrysts of feldspar and diabasic-
textured lithic inclusions; probable vents are south of Thurston
Lake, and domes on and southeast of Luebow Point; probably overlies
rhyolite of Thurston Creek; overlain by dacites of Wheeler Point
and Vulture Rock and olivine basalt of Roundtop Mountain;
exposed thickness about 250 meters, maximum thickness unknown.

DACITE OF KONOCTI BAY Flows and domes of gray to black, moderately

OLDER HORNBLENDE DACITE OF MT. KONOCTI

DACITE OF VULTURE ROCK Flows and domes of dark gray or bluish-gray,
massive to finely sheeted porphyritic dacite. black glassy dacite
at base; contains 5-10 percent total of 1-3 mm feldspar and quartz,
? percent of 1 mm hypersthene, and rare tiny black clinopyroxene,
in qlgssy to aphanitic groundmass; source vent at Vulture Rock;
overlies basin deposits of lower Thurston Creek, rhyolite of
Thgrston Creek, dacites of Thurston Lake and Plum Flat; maximum
thickness about 150 meters.

HORNBLENDE-BIOTITE DACITE OF SEIGLER MOUNTAIN Domes and flows of
rubbly to massive, poorly flow-banded 1ight gray, gray and pink,
porphyritic dacite; contains 10 percent of 1-10 mm feldspar, 5
percent of 1-5 mm quartz, 3 percent of 1-3 mm black hornblende,
and 1-2 percent of 1 mm biotite, and sparse 1-3 mm pyroxene, in gray
or gray and pink aphanitic groundmass; size and abundance of
hornblende distinguishes this unit from all other known volcanic
rocks in Clear Lake field; source or sources within Seigler
Mountain; overlies rhyolitic tuff of Bonanza Springs, andesites
of Split Top Ridge and Salmina Flat, and probably flowed against,
and overlies, dacite of Loch Lomond; magnetic polarity normal;
maximum thickness about 350 meters.
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CORRELATION OF MAP UNITS
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DESCRIPTION OF MAP UNITS
bbh | BASALT OF BINNS HILL Massive gray to reddish flow and coarse brown
to red pyroclastic deposits of scoria, scoriaceous blocks and
bombs, and rare black glassy fragments, of fine-grained basalt;
ALLUVIUM  Flood-plain, channel and lake deposits of conq1omeratg, sand, contains less than 0.5 percent of 0.5-1 mm olivine, about 0.5
silt and clay which fill present valleys and closed topoqraph1c percent of 1-3 mm lath-shaped to equant plagioclase, and rare 1-3 dpl
depressions; composed of detritus of local derivation; maximum mm quartz, in gray aphanitic or black qlassy groundmass; source p
thickness probably about 15 meters. vents along crest of Binns Hill; overlies rhyolite of Thurston
; Creek, basalt of McIntire Creek, lake deposits of Kelseyville,
COLLUVIUM Slope deposits of coarse detritus which has moved and overlies highest, obsidian-rich terrace gravels of Cole Creek
mainly by aravity from nearby upslope sources and is subject to valley (t1); maximum thickness about 90 meters.
continued movement; mapped only where extensive or where covering
critical contacts of bedrock units; maximum thickness about 10 dhm | MEDIUM-GRAINED DACITE OF MT. HANNAH Vesicular and massive to platy
meters. flows, near-surface irregular intrusives, and local coarse pyro-
clastic deposits, of gray to pink, medium-grained, moderately
ALLUVIAL FAN DEPOSITS Coarse material from nearby unslope sources porphyritic dacite; contains 5-10 percent of 0.5-5 mm feldspar,
which has been deposited in bottoms and outlets of small valleys 1 percent of 1-3 mm quartz, 1 percent of 1-2 mm green pyroxene in dhf
during periods of rapid erosion; maximum thickness about 10 mottled aray or gray and pink groundmass; contains sparse small
meters. diabasic-textured 1ithic inclusions; source vents at summit of
Mt. Hannah; in part intrusive northwest of summit; another
LANDSLIDE DEPOSITS Unsorted blocks and soil which have moved possible source vent north of Boggs Lake in NE 1/4 sec. 18, T. 12 N.,
downslope as a unit or series of units; in part subject to con- R. 8 W; youngest dacite on Mt. Hannah; overlies coarse-grained
tinued movement; characterized by hummocky topography, and in dacite of Mt. Hannah, dacites of Harrington Flat Road and Loch
larger landslides, by closed topographic depressions; deposit of Lomond, andesites of Split Top Ridge and Glenview, and pyroxene
largest areal extent is on dacite of Boggs Lake; maximum thickness about 50 meters.
the west side of Mt. Konocti where the maximum thickness is
inferred to be at least 250 g GRAVEL DEPOSIT EAST OF PINKEYE LAKE Stream gravel of pebbles and small
meters; typical thickness of other landslides ranges from a few cobbles in a sandy matrix admixed with orange soil; contains clasts As
meters to a few tens of meters. of obsidian of Thurston Creek, dacite, and Franciscan chert; derived
from Manning Flat area and deposited in a now-abandoned eastward
TERRACE GRAVELS OF COLE CREEK VALLEY Coarse, sub-angular to well- drainage through Pinkeye Lake: overlies dacite of Pinkeye Lake and
rounded pebble, cobble and boulder gravels composed of a mixture volcaniclastic deposits of Wildcat Canyon: maximum thickness 2-3 metres.
of volcanic rocks (obsidian, rhyolite and basalt) up to boulder 5
size from nearby bedrock sources, and resistant components of dka | BIOTITE DACITE OF KAMDOT (ANDERSON ISLAND) Massive flow or dome of
gravel recycled from lake deposits of Kelseyville (dominantly gray to buff, porphyritic, perlitic biotite dacite; contains 10
chert, with some dacite and andesite) of pebble to cobble size; percent total of 2-15 mm plagioclase and sanidine, 5 percent of
minor amounts of interbedded sand; deposited at four levels 1-5 mm quartz, about 1 percent of 0.5-3 mm biotite, in perlitic
within the Tower parts of Cole Creek and McIntire Creek drainages; glass; contains common 2-20 mm diabasic-textured Tithic inclusions;
overlies rhyolite of Thurston Creek, basalt of McIntire Creek, and source unknown; overlain by young pyroclastic deposits; K/Ar age
lake deposits of Kelseyville; highest terrace gravel (tl) overlain 0.18 + .02 m.y.; exposed thickness 25 meters, maximum
by basalt of Binns Hill, and may correlate with gravel deposits thickness unknown.
at about 1600 feet elevation in Big Valley; maximum thickness i
about 5 meters. dk DACITES OF MT. KONOCTI Combined map unit of large volume of dacites
which make up most of Mt. Konocti; further mapping may enable
YOUNG PYROCLASTIC DEPOSITS Well-bedded deposits of tuff, lapilli separation of various dacites within this unit. Massive, rubbly
tuff and minor tuff breccia which mantle much of the lower north, and vesicular flows, domes and coarse pyroclastic deposits of
east and south slopes of Mt. Konocti and the ridge northeast of gray and pink, commonly flow-banded dacite; characterized by
Ely Flat, and constitute much of Buckingham peninsula; weather to obvious presence of mafic minerals, especially biotite; all
dark orange soil and erode to intricately qullied pattern; dom- varieties are coarsely and highly porphyritic in feldspar and aph
inantly airfall deposits, rarely reworked by water or by mudflow; quartz: typical varieties contain 10-20 percent of 1-10 mm plagio-
typically show rhythmic, alternating coarse- and fine-grained clase and sanidine, about 5-10 percent of 1-5 mm quartz, 1-3 k]
layers 1-15 cm thick which have qraded bedding, or rarely, reverse- percent of 0.5-2 mm biotite, 0.5-2 percent of 0.5-2 mm pyroxene,
araded bedding; dominant fragments are white, yellow, and brown in gqlassy to aphanitic groundmass; dacite in vicinity of Clear
altered pumice, along with gray to black fresh pumice, mainly of Lake State Park contains up to 1 percent of 0.5-2 mm hornblende;
andesitic to basaltic composition; pumice is 0.5-15 cm size in dacite east of Bell Mine contains abundant 1 mm and smaller
coarse beds, and 1 mm or less in fine-qrained beds; most exposures needles of hornblende; sources within Mt. Konocti, near Wright,
contain 1-20 percent of various proportions of 1-30 cm lithic Howard and South Peaks and on prominent spurs of Mt. Konocti;
fragments, of dacite of several varieties, olivine andesite, highly overlies olivine basalt of Horseshoe Bend, older hornblende
porphyritic andesite, olivine basalt, and representatives of the dacite of Mt. Konocti, biotite-hornblende dacite of Shaul Valley,
Franciscan assemblage and Great Valley sequence, such as chert and dacite of Bell Mine, biotite rhyolite pyroclastic deposit west
serpentine up to 1 meter size, greenstone, graywacke and shale; of Sugarloaf, biotite rhyolite of Cole Creek, olivine basalts
many of these deposits are probably maar deposits resulting from of Lower Lake Road and south flank of Mt. Konocti; probably
underwater or phreatic eruptions, as shown by mud-armored lapilli, overlies dacite of Fraser Point; overlain by young pyroclastic
accretionary lapilli, deformed layering beneath blocks, and locally, deposits, olivine andesite of Buckingham Peak, probably overlain
truncation of layering; sources are the closed circular depression by pyroclastic and lake deposits of Shaul Valley; K/Ar age on
of Little Borax Lake, and the inferred circular vents suggested by sanidine from biotite dacite on west side of Soda Bay 0.27 + 0.04
arcuate seqments of the present lake shore, by lake-bottom topog- m.y. ; magnetic polarities normal; exposed thickness about 900
raphy, and by presence of bedded pyroclastic deposits alona the meters, total thickness unknown. dch
lake shore; trajectories of blocks and bombs from bedding sags
suggest sources in Clear Lake and at little Borax Lake;overlie
dacites of Mt. Konocti, dacites of Fraser Point, Horseshoe Bay, Tps PYROCLASTIC AND LAKE DEPOSITS OF SHAUL VALLEY AREA Poorly exposed, white
Wheeler Point, Plum Flat, Konocti Bay, and Bell Mine, older horn- yellow and brown siltstone and diatomaceous siltstone, Tlocally
blende dacite of Mt. Konocti, and rhyolite of Thurston Creek; opalized, Tocally contains plant imprints; lapilli tuff and tuff
mrts of the pyroclastic deposits probably correlate with ash beds breccia, of lightgray to light yellow andesitic or basaltic pumice,
in sediments beneath Clear Lake; the youngest ash bed in a core up to 2 cm size in Shaul Valley, up to 10 cm size to east; contains
taken midway between Fraser Point and Pirates Cove is about 11,000 1-2 percent total of 0.5-1 mm pyroxene and olivine?, 1-2 percent
years old (core 7, Sims and Rymer, 1975 ); maximum exposed thick- of 0.5-2 mm quartz and feldspar; contains angular to rounded
ness about 60 meters, maximum thickness unknown. blocks up to 1.2 meter size of biotite-hornblende dacite resembling
dacite of Mt. Olive, sparsely porphyritic biotite-hornblende dacite, dsv
OLIVINE ANDESITE OF BUCKINGHAM PEAK Massive flow 10 meters thick of hornblende dacite, and dacite lacking biotite or hornblende; source
aray olivine andesite and cinder cone (abp) of agglutinate, bombs vent of pumice unknown; deposited by airfall, possibly in part water-
up to 1.5 meters size, and scoria of gray, pink, orange and red worked ; apparently postdates dacite of Mt. Olive and biotite
olivine andesite; contains 5 percent of 0.5-1 mm olivine, rare rhyolites of Cole Creek and northeast of Mt. Olive; eastern occur-
1-2 mm quartz and feldspar, in aphanitic groundmass; source at rences overlain by dacite of Mt. Konocti; maximum exposed thickness
Buckingham Peak; part of flow and cinder cone has been removed about 10 meters, maximum thickness unknown.
by landslide and explosive eruptions which produced the Little
Borax Lake maar; olivine andesite fragments are a common inclusion bh OLIVINE BASALT OF HORSESHOE BEND Blocky flow, bombs and scoria of
in young pyroclastic deposits northwest, north and east of red oxidized and black glassy, sparsely porphyritic olivine basalt;
Buckinaham Peak; overlies dacite of Mt. Konocti; K/Ar age 0.03 + 0.03 Fa contains 2 percent of 1-2 mm olivine, 5 percent of 1-3 mm plagio-
m.y,, magnetic polarity normal; maximum thickness 100 meters. clase, 1 percent of 0.5-1 mm pyroxene, and rare 1-2 mm quartz, dcl
in aphanitic to glassy groundmass; deposited on flank of a cinder
NLIVINE BASALT OF ROUNDTOP MOUNTAIN  Flow composed of gray, massive e s M dege W declp
to platy basalt: contains 5 percent of 0.5 mm olivine, rare 0.5 mm St I dac?igs ?eMtafk ove¥'1es Henis @ ‘orses oe Bay, :
plaqioclase and 1-5 mm inclusions? of quartz in aphanitic groundmass; e gf o Sométe' 0”0511 north ode¥c§1$gggm Eeak; (g arim
western part of flow surmounted by a 200-meter tall cinder cone SOFratare. FEloRa oo ES’ e Eum SaR-coRuos ickness about
(bro) composed of poorly bedded red to orange vesicular cinders, 9 gina e Uldionin.
blocks and agglutinate with mineralogy similar to that of the flow; 3
flow erupted from probable fissures indicated by east-west vertically- diw DAC;IE ggnEEshdMIﬁg gleﬁtggf::gb1g, mas?1ve ang sh:gteg, ?la?k q]as§y,
sheeted ribs connecting the cinder cone and a small area of scoria L0 fereare gf g-6 Al p?rze Y pori y;1]1§ el e,tcon$a1ns
on the east end of flow; overlies volcaniclastic deposits of Wild- e ke 0 e LS spar,] % pircenh O't‘_ s qzar %9
cat Canyon and dacites of Thurston Lake and Pinkeye Lake; magnetic Tack 6F bipkie RRSenE s 1 GLERERY Y GIEIIIES TamiEitis s
Bollar ity noemals maximum thickness of flow 20 meters. iotite or hornblende d1§t1nqu1shes this flow from all other
kTown Qacwte flows on Mt. Konocti; source vent at about 3300 feet
elevati i i
RHYOLITE OF BORAX LAKE Flow and associated pumice breccia of white, of %i? §2n32z$heg?Eoogvzgﬁg?npﬁik§oﬂﬁg g;i§l¥asi:;egegz5?i§?te
pink, aray and black, massive to highly vesicular, inhomogeneous, T e A e ]
sparsely porphyritic to non-porphyritic obsidian and perlite; contains
about 1 percent of 0.1 mm and smaller plagioclase laths, 0.5 percent dw | DACITE OF WHEELER POINT Massive, rubbly and vesicular domes and dp
total of 0.2 mm and smaller clots and crystals of olivine? ortho- flows of poorly flow-banded, gray and pink, Tocally black
pyroxene and clinopyroxene, and sparse lithic inclusions; source glassy, moderately porphyritic quartz-rich dacite; shows steep
within present outcrop area; overlies olivine dacite of C]earTake flow-fronts along shore of Clear Lake; contains 5-8 percent of
Park and o]iving ba§a1ﬁ of Arrowhead Road; overlain by lake sedi- 1-10 mm plagioclase, 3-5 percent of 1-5 mm quartz (commonly rimmed
ments and a]luv1um in Rorax Lake valley; K{Ar age 0.088 + 0.013 by pyroxene), about 3 percent of elongate pyroxene up to 1 mm size,
m.y?; magnetic polarity normal; exposed thickness about 20 meters, and rare needles of hornblende up to 1 mm size, in gray or pink
maximum thickness unknown. aphanitic to black glassy groundmass; source vents near Konocti
- Bay are in NE 1/4 SE 1/4 sec. 22, and SW 1/4 SW 1/4 sec. 23, T.
OLIVINE DACITE OF CLEARLAKE FARK Flow of blocky, vesicular, black 13 N., R. 8 W; flows north of Thurston Lake probably fed by vents
to reddish, alassy to aphanitic dacite; contains about 0.5 per- or fissures aligned west-northwest in present outcrop area; overlies
cent of 0.5-2 mm olivine, 0.25 percent of 0.5-2 mm plagioclase, and dacites of Plum Flat and Thurston Lake; probably overlies dacite of rps
rare 1-2 mm quartz inclusions in a groundmass of.o11y1ne, pyroxene, Konocti Bay; overiain by young pyroclastic deposits; maximum
plagioclase, opaques and pale brown glass; contains inclusions of exposed thickness 200 meters, maximum thickness unknown. o el
baked sandstone; source west of present outcrop area or close to
area of olivine basalt of Arrowhead Road in SW 1/4 sec. 16, T. 13 v
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porphyritic dacite; contains 10 percent of 1-5 mm feldspar, 5
percent of 1-5 mm quartz, 3 percent of 1-3 mm nyroxene, and rare 1-2
mm biotite, in glassy to aphanitic groundmass; contains fewer and
smaller phenocrysts than dacites of Plum Flat and Mt. Konocti;
inferred to overlie rhyolite of Thurston Creek; overlain by

dacites of Plum Flat and Wheeler Point and by young pyroclastic
deposits; magnetic polarity normal; exposed thickness about 200
meters, maximum thickness unknown.

Massive to rubbly flows of

pink and gray flow-banded, sparsely porphyritic hornblende dacite;
contains 5 percent of 1-10 mm feldspar, 2 percent of 1-10 mm quartz,
1 percent of 0.5-2 mm pyroxene, and 1-2 percent of abundant 0.25-1
mm needles 0f hornblende in aphanitic groundmass; overlain by
dacite of Mt. Konocti and by young pyroclastic deposits; source
concealed beneath Mt. Konocti; exposed thickness about 300 meters,
maximum thickness unknown.

DACITE OF FRASER POINT Massive to rubbly flows of gray or gray and

pink flow-banded, sparsely porphyritic dacite, locally shows fused
breccia texture; contains sparse 1-5 mm quartz and feldspar, 10
percent total of 0.5-1 mm quartz and feldspar, 5 percent of 0.5-2
mm pyroxene, and rare hornblende in aphanitic groundmass; source
probably concealed beneath Mt. Konocti; overlain by young pyro-
clastic deposits and probably by dacites of Mt. Konocti, downslope
from Wright Peak and Buckingham Peak; exposed thickness 200-300
meters, maximum thickness unknown.

BIOTITE DACITE OF HORSESHOE BAY Massive flow of gray and pink-

streaked, rubbly-weathering, coarsely porphyritic dacite; contains
10-15 percent total of 3-10 mm plagioclase and sanidine, 3-5
percent of 1-5 mm quartz, 1-2 percent each of 0.5-2 mm biotite

and pyroxene, in aphanitic groundmass; contains abundant diabasic
textured inclusions; source probably beneath Mt. Konocti; overlain
by olivine basaltof Horseshoe Bend; K/Ar age 0.34 + .01 m.y#
magnetic polarity normal; exposed thickness 230 meters, maximum
thickness unknown.

COARSE-GRAINED DACITE OF MT. HANNAH Vesicular, massive and rubbly

flows and domes of gray to pink, coarsely porphyritic dacite;
contains 5-10 percent of 1-10 mm feldspar , 3-5 percent of 1-3 mm
quartz, 5 percent of 1-2 mm pyroxene, and sparse 0.5-1 mm biotite
in gray to pink mottled aphanitic, or rarely glassy, groundmass;
contains up to 10 percent of diabasic-textured 1ithic inclusions up
to 15 cm size; source within Mt. Hannah; overlies andesites of
Split Top Ridge, Salmina Flat, and Glenview, dacites of Harring-
ton Flat Road and Loch Lomond; overlain by and intruded by medium-
grained dacite of Mt. Hannah; maximum thickness unknown, possibly
as much as 450 meters.

BASIN DEPOSITS SOUTHEAST OF CAMELBACK RIDGE Poorly exposed; local lake

sediments, alluvium and pyroclastic deposits; light brown silty
claystone, white diatomaceous siltstone; lapilli tuff of white to
tan rhyolitic pumice, white, light gray and black obsidian fragments
of equant to shard-1ike shape, sub-angular fragments of pink and
gray dacite, abundant 1-3 mm quartz grains and sparse 1 mm biotite
flakes, sparse 1-3 cm pebbles of vesicular gray dacite; lapilli
tuff of crystal-rich biotite rhyolite pumice, locally cemented by
siliceous sinter; source of biotite rhyolite pumice unknown; over-
1ies andesite of Poison Smith Spring, probably overlies rhyolite
of Thurston Creek and steeply tilted Take deposits of Kelseyville
on north side of basin; exposed thickness about 2 meters, maximum
thickness probably about 20 meters.

DACITE OF PINKEYE LAKE Flows and domes of dark gray, massive to platy

porphyritic dacite; contains 10 percent of 2-5 mm quartz and
altered feldspar, 3 percent of clots of 2 mm hypersthene, and 1
percent of tiny black prisms of clinopyroxene, in a glassy to
aphanitic groundmass; along south margin, base of unit shows
patches of black glassy porphyritic dacite; probable vents are

the domal hills in southeast part of unit; overlies volcaniclastic
deposits of Wildcat Canyon; overlain by dacite of Thurston Lake and
olivine basalt of Roundtop Mountain; maximum thickness about 200
meters.

DACITE OF HARRINGTON FLAT ROAD Massive to platy flows of gray to

pink medium-grained, moderately porphyritic dacite; contains 5-10
percent of 1-6 mm feldspar, 1 percent of 1-2 mm quartz, 2-3 per-
cent of 1-2 mm pyroxene in gray aphanitic groundmass; contains
sparse small diabasic-textured Tithic inclusions; sources south
and west of, and probably concealed beneath Mt. Hannah; overlies
dacite of Loch Lomond, andesites of Split Top Ridge and Poison
Smith Spring, and rhyolitic tuff of Bonanza Springs; overlain by
coarse-grained and medium-grained dacites of Mt. Hannah; magnetic
polarity normal; maximum exposed thickness about 70 meters.

ANDESITE OF POISON SMITH SPRING Flows of dark gray to reddish,

vesicular and massive to sheeted pyroxene andesite with a dis-
tinctive texture of pyroxene clots; contains 15-20 percent of 1-6
mm clots composed of 0.5-2 mm clinopyroxene and orthopyroxene,

5 percent of separate 0.5-2 mm orthopyroxene and clinopyroxene

in an aphanitic to irreqularly streaked groundmass; probable
source within present outcrop area, in NW 1/4 sec. 18, T. 12 N.,
R. 8 W; overlies rhyolitic tuff of Bonanza Springs, andesite of
Split Top Ridge, dacite of Loch Lomond, probably overlies pyroxene
dacite of Boggs Lake; overlain by dacite of Harrington Flat Road
and by local basin deposits southeast of Camelback Ridge; K/Ar age
0.41 + 0.04 m.y. magnetic polarity normal; maximum thickness
about 80 meters.

BASIN DEPOSITS OF WILDCAT ROAD Poorly exposed claystone, siltstone,

diatomaceous siltstone, pumiceous sandstone and conglomerate;
congomerates contain pebbles of obsidian, andesite or dacite, and
Franciscan chert; probably overlie rhyolite of Thurston Creek and
andesite of Glenview, possibly overlie dacites of Mt. Hannah;
thickness unknown.

ANDESITE OF PERINI HILL Flows and minor associated pyroclastic deposits,

of gray to pink, massive to platy porphyritic quartz-bearing
andesite; contains 1-2 percent of 3 mm quartz, 3 percent of 2 mm
plagioclase, 2-5 percent of 1-2 mm single crystals and clots of
orthopyroxene, clinopyroxene, and rare 1-2 mm oxyhornblende, in
aphanitic groundmass; characteristically rich in 1T mm to 15 cm
rounded to tabular inclusions of metasedimentary rocks showing high-
grade mineral assemblages (garnet-spinel-cordierite, plagioclase-
quartz-orthopyroxene + biotite); also characteristically rich

in inclusions up to 15 cm size of clear to amethystine quartz with
irreqular to rounded resorbed margins and elongate splintery
fracture: probable vents are three hills along the east edge of sec.
2005 sl R e 7

and the hill on the east edge of NE 1/4 sec. 21, T. 12 N., R. 7 W;
overlies rhyolitic tuff of Bonanza Springs and andesite of Split
Top Ridge; magnetic polarity normal; maximum thickness about 200
meters.

BIOTITE-HORNBLENDE DACITE OF CAMEL'S HUMP Massive, rubbly and vesic-

ular flows, domes, and shallow intrusive? of gray to reddish, poorly
flow-banded, porphyritic dacite; contains 10-15 percent total of

2-7 mm feldspar and glassy quartz, 0.5 percent each of 1-2 mm
biotite and 1 mm stubby hornblende needles, 1-2 percent of lithic
inclusions, in gray glassy to aphanitic groundmass; source at or

close to Camel's Hump; intrudes lake deposits of Kelseyville and diatreme

breccia; thickness at Camel's Hump about 30 to 80 meters.

BIOTITE-HORNBLENDE DACITE OF SHAUL VALLEY Dome of flows and coarse rubble

. of dominantly gray, partly pink and red, massive to
vesicular, poorly flow-banded, moderately porphyritic dacite;
contains 5 percent total of 1-5 mm feldspar and glassy quartz,
less than 0.5 percent of 0.5-1 mm biotite, 1 percent of 0.5-4 mm
hornblende needles, 1 percent 0.5-2 mm pyroxene, about 2 percent
of 3-15 mm 1ithic inclusions, in aphanitic groundmass; source
within present outcrop area; overlies olivine basalt of south
flank of Mt. Konocti; overlain by dacite of Mt. Konocti; maximum
thickness at least 130 meters.

DACITE OF CLEFT HILL Small flows (dc1) and pyroclastic deposits (dclp)

of agglomerate and tuff breccia of tan, pink, light gray, vesicular
to massive, in part flow-banded, moderately crystal-rich, glassy
perlitic to aphanitic biotite dacite; contains 5 percent of 2-8

mm quartz, 5-15 percent total of 2-15 mm plagioclase and sanidine?,
1 percent of 0.5-1 mm biotite, about 5 percent 3-10 mm lithic
inclusions, in perlitic glassy or aphanitic groundmass; flows
restricted to top of Cleft Hill and north side of McIntire Creek
at Route 175; pyroclastic deposits contain vesicular blocks of
biotite dacite up to 1.5 meters size close to Cleft Hill, also
contain sparse obsidian fragments; main source vent at top of
Cleft Hill; another source possibly close to McIntire Creek at
Route 175; deposited by airfall, block avalanche and possible
mudflows; youngest unit in complex sequence east of Mt. Olive;
overlies biotite rhyolite pyroclastic deposits west of Sugar-

Loaf and rhyolite of Thurston Creek; maximum thickness about 25-
40 meters.

DACITIC PYROCLASTIC DEPOSIT NORTH OF MCINTIRE CREEK Light tan

unbedded? dacitic tuff breccia; contains blocks of biotite dacite
qnq biotite-hornblende dacite up to 60 cm size, sparsely porphyr-
itic obsidian fragments up to 5 cm size, and rare small fragments
of Franciscan chert; lacks blocks of biotite rhyolite and lacks
abundant fragments of Franciscan or Great Valley sequence rocks;
source probably near the present outcrop area; overlies rhyolite
of Thurston Creek and mixed pyroclastic deposits north of McIntire
Creek, apparently overlies biotite rhyolite pyroclastics west of
Sugarloaf; maximum thickness about 20 meters.

BIOTITE RHYOLITE PYROCLASTIC DEPOSITS WEST OF SUGARLOAF Tan, white

1iqht yellow, weathered orange-red, agqlomerate, tuff breccia,
1apilli tuff and tuff, mostly unbedded to poorly bedded, locally
well bedded; pumice, pumice blocks and Tithic blocks up to 1 meter
s1ze,.of crystal-rich biotite rhyolite make up 90-95 percent of
deposit; contains 10-15 percent of 1-5 mm qlassy rounded quartz,
10-15 percent total of 2-8 mm glassy plagioclase and sanidine?, 2-3
percent of 0.5-1.5 mm biotite, 1 percent or less lithic inclusions,
in gray to white, perlitic glassy or aphanitic groundmass; well-
bedded airfall pumice is locally abundant, up to 12 cm size in
layers 1-15 cm thick, which also contain fragments of chert and gray-
wackg of average size 6 mm; deposit is rich in 1-3 mm quartz grains,
and is locally rich in fragments of Franciscan and Great Valley
Sequence chert and graywacke; contains common fragments and blocks
up to 70 cm size of biotite-hornblende dacite resembling dacite

of §hau1 Spring, rare blocks and fragments of black glassy pyroxene
dgcu?e of Diener Drive up to 15 cm size, basalt, diabasic-textured
lithic inclusions up to 40 cm size; generally lacks obsidian frag-
ments; deposited mainly by airfall, in part by mudflow, locally
reworked by water; source within present outcrop area; overlies
rhyo11t¢ of Thurston Creek, olivine andesite west of Sulphur Mound
Mine, mixed pyroclastic deposits north of McIntire Creek, basalt of
Lower Lake Road, and biotite-hornblende dacite of Shaul Spring;

overlain by biotite dacite of Cleft Hill and dacite of Mt. Konocti;
maximum exposed thickness 40 meters.

PLANATION TO ACCOM
VOLCAN

b

= ARN, JR.,

m

drp

rh

bmp
bm
EAS)

b1

bsk

bd

bws

E

ba

rpo

dss

lite

JULIE

C

red scoriaceous bombs and blocks

T4 SE /8 sec. 32, T. 13 N.,
vent  plug; contains 10 percent

red micro-crystalline groundmass

up to 30 cm size; overlies mixed

types in variable proportions in

which are of largest size, up to

to 5 cm size, rare black glassy

ANDESITE OF BOGGS MOUNTAIN

HORNBLENDE ANDESITE OF GROUSE SPRING

OPEN FILE MAP
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Flows 10-50 meters thick of massive,
sheeted and vesicular aray to red andesite with distinctive
speckled appearance due to abundant plagioclase phenocrysts;
contains about 35 percent of 0.25-1 mm plagioclase; abbut 5 percent
of 0.25-1 mm clinopyroxene, 10 percent of 0.25-1 mm orthopyroxene,
with about two-thirds of pyroxene occurrina in 1-3 mm clots, in

a glassy to micro-crystalline aroundmass of plagioclase, pyroxene
and opaques; sources within or close to present outcrop area, one
possible fissure source is a dike-like mass 0.4 km north of
Whispering Pines; southeast slope mantled by large areas of land-
slide deposits of andesite and sedimentary rocks of the Great
Valley Sequence; northern part of andesite of Boggs Mountain over-
lies hornblende andesite of Grouse Sprina; K/Ar aae 1.45 + 0.04 m.y.
magnetic polarity reverse; maximum thickness about 150 metres.

Poorly exposed flow? of vesicular,
blocky aray hornblende-bearing andesite; contains 2-5 percent of
N.2-0.3 mm plagioclase, 2 percent of 0.2 mm clinopyroxene, mainly

in clots up to 0.4 mm size, 0.5 percent of 0.2-0.4 mm orthopyroxene,
0.1 nercent of 0.5-5 mm dark oxidized hornblende, rare 2-8& mm
quartz and 2-3 mm olivine, in fine-arained groundmass of pyroxene,
plagioclase and opaques; typically contains 5-10 percent of 0.1-

10 cm inclusions of metasedimentary rocks: also contains 0.5-1 cm
inclusions of sieved plagioclase bearing altered hornblende needles;
source unknown; overlain by andesite of Boggs Mountain; maximum
thickness about 50 meters.

GREAT VALLEY SEOUENCE (Upper Cretaceous to Upper Jurassic). Undifferen-
tiated sedimentary rocks; shale, siltstone, graywacke, and conglom-

~ANY

clastics north of McIntire Creek

blocks, fused pumice breccia and
of 1-2 mm plagioclase, 1 percent

clastic material; cuts basalt of
extend to several hundred meters

streaked, sparsely porphyritic basalt; subdued,

cone (bmp) of red, orange, brown

Springs; overlain by basalt of B

magnetic polarity
meters in eastern part, thicknes

to irregularly flow-banded reddi

W., and in partially buried cinder

of biotite-hornblende dacite of

normal; maximum exposed thicknes

OLIVINE BASALT OF SOUTH FLANK MT. KONOCTI

and coarse pyroclastic deposits
and red basalt and rare black gl
percent of 1 mm olivine, about 1

in aphanitic groundmass; source
probably concealed beneath bioti

biotite or hornblende; overlain
biotite-hornblende dacite of Sha

meters.

OLIVINE ANDESITE WEST OF SULPHUR MOUND MINE Mainly red to orange- rcc | BIOTITE RHYOLITE OF COLE CREEK Pumice breccia and flows of white, abm
up to 3 meters size and tuff pink, and 1ight gray vesicular, flow-banded, predominantly perlitic,
breccia, of porphyritic plagioclase-olivine andesite; small area glassy crystal-rich rhyolite; contains about 10 percent each of
of red oxidized andesite and gray, massive fresh andesite in SW 2-5 mm plagioclase, sanidine and quartz, and 1 percent of 0.5-2 mm
R. 8 W. may be a small flow and biotite in glassy groundmass; one vent possibly in the vicinity
of 0.5-2 mm plagioclase, 5 of SE 1/4 sec. 23, T. 13 N., R. 9 W; another local vent probably erup-
percent of 1 mm olivine, rare 0.5 mm clinopyroxene in gray to ted biotite rhyolite near the south end of Kelsey Creek gorge, in
of plagioclase, clinopyroxene sec. 34, T. 13 N., R. 9 W., tentatively correlated with biotite
and opaques; contains partially fused inclusions of biotite dacite rhyolite of Cole Creek; overlain by lake deposits of Kelseyville
pyroclastics west of Sulphur and dacite of Mt. Konocti; cut by dikes of basalt west of Shaul Valley;
Mound Mine, apparently overlies rhyolite of Thurston Creek and apparently overlain by biotite-hornblende dacite of Mt. Olive;
dacite of Sulphur Mound Mine; overlain by biotite rhyolite pyro- K/Ar age on biotite 0.48 + 0.11 m.y., on sanidine 0.48 + 0.04 m.y;
clastic deposits west of Sugarloaf and dacitic pyroclastics north maximum exposed thickness 80 meters.
of McIntire Creek; maximum thickness about 10 meters.
rrp [ BIOTITE RHYOLITE OF RED HILL ROAD Flow of gray, flow-banded biotite-
MIXED PYROCLASTIC DEPOSIT WEST OF SULPHUR MOUND MINE Poorly bedded, bearing rhyolitic obsidian, and associated, slightly younger (?) ags
light tan, 1ight yellow, and rusty agglomerate, tuff breccia and B coarse pyroclastic deposit (rrp) of 1ight gray, tan and white pumice,
lapilli tuff, of mixed rhyolitic, dacitic, and pre-Tertiary rock pumiceous and massive perlitic blocks of glassy biotite rhyolite as
a clayey matrix; deposited mainly much as 1.5 meters diameter; obsidian contains 1 percent of 1-2 mm
by air-fall, and in part possibly by mudflow, after explosive alassy plagioclase, 0.5 percent of 0.5-3 mm biotite, sparse yellow-
rhyolitic? eruption; contains beds rich in biotite-free, sparsely brown 1 mm orthopyroxene and black magnetite (?) in gray glass;
porphyritic rhyolitic pumice(average size 10 mm) and pumice blocks blocks of pumice and perlitic rhyolite contain 1-5 percent of 1-7
about 1 meter, in western part of mm feldspar, 0.5-1 percent of 1-2 mm biotite, and rare 1 mm ortho-
unit; contains blocks of biotite-hornblende dacite and biotite pyroxene (?) in glassy groundmass; source within present outcrop
dacite up to 25 cm, sparsely porphyritic obsidian fragments up area; overlies rhyolite of Thurston Creek, overlain by basalt of
pyroxene dacite, and abundant 1ight McIntire Creek; maximum exposed thickness of flow 20 metres, of
gray altered fragments of pyroxene dacite?, abundant 1-3 mm quartz pyroclastic deposits 40 meters.
grains, abundant angular 2-10 mm fragments of shale, siltstone, qv
SandStOne, red, green and white chert; source probab]y near west | RHYOLITE OF THURSTON CREEK Thick flows of Dink, white and gray flow-
part of present outcrop area; overlies rhyolite of Thurston Creek; banded rhyolite (r, locally mapped separately) gray and black,
overlain by olivine andesite west of Sulphur Mound Mine, biotite ro rarely red and brown, sparsely porphyritic obsidian (ro), and asso-
rhyolite pyroclastic deposits west of Sugarloaf, and dacitic pyro- ciated pyroclastic deposits (rp) of pumice and pumice blocks; £
: maximum thickness about 65 meters. rp pyroclastic deposits largely eroded from surface of flows but are
locally preserved where initially thicker or where covered by o
RHYOLITE OF HILDEBRAND SPRINGS White, orange and tan pumice, pumice younger deposits; contains 1 percent of 1-2 mm plagioclase, 1 percent
black obsidian; contains 1 percent of 1 mm yellow-brown orthopyroxene, sparse opaques, and very rare
of 1 mm orthopyroxene, sparse 0.5-1 mm biotite, in glass or devitrified, aphanitic groundmass; sp
opaques in glass; closely resembles rhyolitic obsidian of Thurston white, poorly to well-bedded pyroclastic deposits of tuff, lapilli
Creek; outcrop inferred to be vent area of small eruption of pyro- tuff and tuff breccia at Sulphur Mound Mine consist of dominant
McIntire Creek; vent filling could rhyolitic pumice which contains blocks of obsidian and altered
depth. dacite of Sulphur Mound Mine up to 30 cm size; rhyolite and
obsidian of Camelback Ridge area erupted from local vents, and may beseparate
BASALT OF MCINTIRE CREEK Massive, scoriaceous and sheeted flows, of but nearly contemporaneous with rhyolite of Thurston Creek and
irregularly flow-banded, red, brown and gray, in part mottled or Sulphur Mound Mine area; probable source areas are hill 1 mile
eroded cinder east of Hesse Flat, Sulphur Mound Mine area, northwest end of
, rarely black glassy, scoriaceous Split Top Ridge, Binns Hill area, and along Camelback Ridge; over-
blocks, bombs and tuff breccia; flows contain less than 0.5 lTies biotite dacite of Sulphur Mound Mine, pyroxene dadtes of
percent of 1-2 mm lath-shaped plagioclase, rare 0.5-1 mm olivine Diener Drive and Boggs Lake, andesites of Glenview and Split Top
and 1-3 mm clear quartz, in aphanitic groundmass which contains Ridge, and biotite-hornblende dacite of Mt. Olive; overlain by
tiny needles of plagioclase; most samples lack conspicuous pyroxene dacites of Vulture Rock and Plum Flat, biotite rhyoltie of Red Hill
or olivine phenocrysts; basalt in cinder cone is slightly more Rqad, basin deposits gf Tower Thurston Creek and Konocti Conserv§—
olivine rich, contains about 1 percent of 0.25 mm olivine; sources tion Camp, lake deposits of Kelseyville, mixed pyroclastic deposits
within present outcrop area; cinder cone overlies flows and is one west of Sulphur Mound Mine, dacitic pyroclastic deposit north of
probable source area; overlies rhyolite of Thurston Creek and McIntire Creek, olivine andesite west of Sulphur Mound Mine,
biotite rhyolite of Red Hill Road; cut by rhyolite of Hildebrand basalts of McIntire Creek and Binns Hill, biotite rhyolite pyro-
inns Hi11, dacite of Cleft Hill, clastic deposits west of Sugarloaf and northeast of Mt. Olive,
and by lake deposits of Kelseyville; K/Ar age 0.40 + 0.18 m.y., olivine basalt of Lower Lake Road overlain by or intruded by dacite
of flow normal; maximum thickness about 80 of Shaul Spring, probably overlain by biotite-hornblende dacite
s about 10 meters in western part. of Cleft Hill; K/Ar age 0.466 + .014 m.y*, north of Manning Flat,
0.536 + 0.016 m.y* in Bottle Rock Road Cut on Camelback Ridge;
OLIVINE BASALT OF LOWER LAKE ROAD Massive, scoriaceous and sheeted magnetic polarities normal; maximum exposed thickness 130
flows and associated coarse red pyroclastic deposits of vesicular meters.
sh, brown and gray, in part mottled
or streaked, sparsely porphyritic olivine basalt; contains 1-2 dop | BIOTITE-HORNBLENDE DACITE OF MT. OLIVE Domes and flows, and associated
percent of 0.5-1 mm olivine, rare 1 mm clinopyroxene,rare inclusions pyroclastic deposits (dop), of gray to pink, vesicular to massive,
of 1-2 mm quartz in aphanitic groundmass; contains inclusions do in part coarsely flow-banded, porphyritic dacite; contains 10-15
of biotite rhyolite, and of biotite-hornblende dacite of Shaul percent of 2-10 mm feldspar, 5-10 percent of 2-10 mm quartz, 0.5
Spring; probable sources in NW 1/4 NW 1/4 sec. 32, T. 13 N., R. 8 percent of 1 mm biotite, 0.5 percent of 0.25-1 mm needles of horn-
cone of red scoria in NW 1/4 blende, in aphanitic aroundmass; sources within Mt. Olive and
SW 1/4 sec. 29, T. 13 N., R. 8 W; overlies and contains inclusions within the ridge to the north; overlain by rhyolite of Thurston
Shaul Spring, biotite rhyolite Creek, by lake deposits of Kelseyville, and by biotite rhyolite
pyroclastic deposits northeast of Mt. Olive; overlies rhyolite of pyroclastic deposits northeast of Mt. Olive; probably overlain by
Thurston Creek; overlain by biotite rhyolite pyroclastic deposits hiotite-hornblende dacite of Shaul Sprina and dacite of Mt. Konocti;
west of Sugarloaf, and by dacite of Mt. Konocti; magnetic polarity cut by dikes of basalt west of Shaul Valley; maximum exposed thickness
s 50 metres. 180 meters.
T e dkc | BIOTITE QACITE OF KELSEY CREEK Flows and associated pyroclastic
of blocks and bombs of gray, brown deposits Of gray, pink, and red, massive to coarsely sheeted flow-
assy fragments; contains 3-5 banded dacite; contains 10-15 percent total of 2-10 mm plagioclase
percent of 1-2 mm green clino- and §an1d1ne2 10-15 percent of 2-5 mm quartz, 1-2 percent of 1-2
pyroxene, and about 1 percent of conspicuous glassy 2-5 mm quartz, mm biotite, in an aphanitic groundmass with abundant tiny needles
near present outcrop area but of orthopyroxene and sparse clinopyroxene; source probably within
te dacite of Mt. Konocti near SW the present outcrop area; uncertain age relative to biotite rhyo-
corner of sec. 20, T. 13 N., R. 8 W; contains vesiculated, 11t§ 1n vicinity of sec. 34, T. 13 N., R. 9 W; area shown as biotite
partially melted blocks of crystal-rich dacite which Tacks visible dac1te‘of Kelsey Creek may contain dacites of more than one age;
by dacite of Mt. Konocti and by overlain by lake deposits of Kelseyville; K/Ar age on sanidine
ul Valley; possibly contemporaneous 0.54 + 0.03 m.y., magnetic polarity normal; maximum exposed thickness about
with olivine basalt of Lower Lake Road which contains less olivine 130 meters.
and pyroxene; total thickness unknown, exposed thickness about 50
dsm | BIOTITE DACITE OF SULPHUR MOUND MINE Flow or dome of massive gray

DIATREME BRECCIA

White to 1ight brown coarse breccia, in part poorly

bedded, in part hydrothermally altered, which contains gray basaltic
or dacitic? pumice, blocks up to 30 cm size of black glassy basalt
or pyroxene dacite, crystal-rich perlitic biotite rhyolite and
serpentinized ultramafic rock; blocks, up to several meters in

size, of conglomerate of Franciscan rock types; a block of schistose
amphibole-plagioclase-chlorite granulite; rounded chert pebbles,
obsidian fragments, and fragments from adjacent lake deposits of
Kelseyville and their gravels; source in present outcrop areas

east and southwest of Camel's Hump; cuts rhyolite of Thurston

Creek and lake sediments of Kelseyville; cut by biotite-hornblende

dacite of Camel's Hump; maximum

BASALT WEST OF SHAUL VALLEY Dikes,

thickness unknown.

E

adjacent coarse pyroclastic deposits

of blocks and bombs, and small flow?, of vesicular, scoriaceous to

massive flow-banded red to gray

basalt; contains 0.5-1 percent of

0.5-1 mm olivine and sparse tiny laths of plagioclase in an aphanitic

groundmass; vented from dikes:
of Cole Creek and biotite-hornbl

cuts biotite rhyolite
ende dacite of Mt. 0live; maximum

thickness of pyroclastic deposits and small flow? about 5 meters.

LAKE DEPOSITS OF KELSEYVILLE
and white lake

is rich in fragments of rhyoliti

Well-
and fluviatile deposits of pebble-cobble conglom-
eratic sand, sand, silt, diatomaceous siltstone, claystone, pumiceous dl
sandstone and lapilli tuff; basal 1-4 meters near Bottle Rock Road

bedded, 1ight brown, rusty, yellow

c obsidian and pumice; gravels

in conglomeratic sands are 80-95 percent pre-Tertiary rock types
(chert, greenstone, graywacke and serpentinized ultramafic rocks)
and 5-20 percent volcanic rock types, mainly from the Clear Lake
volcanic field (gray sparsely porphyritic dacite, biotite rhyolite
of Alder Creek, andesite of Boggs Mountain, and sparsely porphyr-
itic obsidian); conglomeratic sands are derived from terrain to
the south or southwest; lake sediments were deposited in an
ancestral Clear Lake basin and are probably co-extensive with

similar deposits exposed at the
Big Valley; contains

and in part of Bia Valley; overl

basalt of McIntire Creek, biotite-hornblende dacite of Mt. Olive,

biotite rhyolite of Cole Creek;

surface and concealed at depth in

aquifer ash, which is intermittently
exposed west of Mt. Olive, between Benson Ridge and Kelsey Creek,

ies rhyolite of Thurston Creek, 3
as

overlain by basalt of Binns Hill,

by terrace gravels of Cole Creek area; probably overlain by basin

deposits southeast of Camelback
by biotite-hornblende dacite of

Ridge; cut by diatreme breccia and
Camel's Hump; maximum thickness

in map area probably areater than 160 meters.

AQUIFER ASH Thin interval of poorl

y bedded, unsorted, gray to light

tan, crystal-poor pumiceous basaltic or andesitic lapilli tuff
and tuff interbedded with lake deposits of Kelseyville; typically
95 percent pumice, 5 percent lithic fraagments of dacite and

Franciscan areenstone, chert or

graywacke, and rare diabase- K/Ar age

textured inclusions; average size of pumice 0.5 cm, maximum size
6 cm; pumice contains about 2 percent of 1-2 mm alassy feldspar,

2 percent of 1-2 mm olivine (commonly pseudomorphed or etched
away), less than 1 percent of 1-
clinopyroxene, and about 1 percent small inclusions mainly of

Franciscan rocks; locally shows
and soft-sediment deformation; 1
typically contains several gray
finer upward, 2 to 15 cm thick,

2 mm quartz and Tmm pale green dd

features of contemporaneous slump
0-40 cm interval beneath main bed

to rusty beds, in part araded

of 1-3 mm pumice fragments; deposited

sub-aqueously from air-fall into lake basin; source within the

Clear Lake volcanic field; occurs as deep as 70 meters beneath much
of Big Valley and is major aquifer (Lake County Flood Control and
Water Conservation District, 1967), probably is present at greater
depth beneath northern Big Valley; thickness 40 to 140 cm in outcrop.

BIOTITE RHYOLITE PYROCLASTIC DEPOSITS NORTHEAST OF MT. OLIVE Tan,
white, Tight yellow agqlomerate, tuff breccia, lapilli tuff and

tuff, poorly exposed, mostly unbedded; dominant rock type is b
crystal-rich biotite rhyolite which occurs as pumice lapilli, pumice

blocks, and 1ithic blocks up to

biotite-free rhyolitic pumice, blocks of crystal-poor biotite

70 cm size; locally contains

E

dacite up to 50 cm size, and fragments of Franciscan chert up )
to 2 cm size; lacks obsidian fragments; biotite rhyolite contains
10-15 percent of 1-5 mm glassy quartz, 10-15 percent of 2-8 mm

glassy feldspar, 2-3 percent of

0.5-1.5 mm biotite, and sparse

1ithic inclusions in perlitic glassy or aphanitic groundmass;
closely similar to biotite rhyolite in pyroclastic deposits west

of Sugarloaf; source probably within or near present outcrop area;
overlies rhyolite of Thurston Creek, dacites of Mt. Olive and Shaul
Spring, occurs as inclusions in, and is overlain by, olivine basalt

of Lower Lake Road; maximum exposed thickness 25 meters, maximum

thickness unknown.

BIOTITE-HORNBLENDE DACITE OF SHAUL

pyroclastic deposits of tuff breccia and lapilli tuff, of gray to
reddish, vesicular, massive, .rarely flow-banded porphyritic dacite;

contains 5-10 percent of 2-7 mm

quartz, 1 percent of 0.5-1 mm biotite, abundant 0.25-1 mm needles
of hornblende, and 2-5 percent of lithic inclusions 10 mm or larger,
in aphanitic groundmass; pyroclastic deposits contain dominantly
blocks and fragments of biotite-hornblende dacite, sparse fragments

of obsidian less than 5 cm in size closely similar to rhyolite of
Thurston Creek, and abundant quartz grains; source unknown; probably
overlies biotite-hornblende dacite of Mt. Olive and rhyolite of
Thurston Creek; overlain by biotite rhyolite pyroclastic deposits

northeast of Mt. 0live and west

Lower Lake Road; maximum thickness exposed

BASIN DEPOSITS OF LOWER THURSTON CREEK Lacustrine, deltaic, and
pyroclastic deposits; exposed along lower Thurston Creek, poorly
exposed in Ely Flat; white to buff, well-bedded clays, silts,
diatomaceous siltstone, pumiceous sandstone, tuff and lapilli
tuff; sequence contains rare gastropod molds, and beds rich in
silicified plant debris; some beds are locally rich in iron oxide
and weather orange or red; locally contains pebbles of chert,
greenstone, graywacke and shale, from Franciscan assemblage and
Great Valley sequence, and pebbles of black glassy pyroxene dacite

of Diener Drive; north of Manning Flat, basal part contains
locally-derived boulder conglomerate of obsidian and pumice
in tuffaceous matrix, overlain by 30-60 cm of evenly-bedded 1ight

gray dacitic? pumice of 0.25-1.5

asf
SPRING Flows, domes and associated
feldspar, 5 percent of 2-10 mm
rbp
of Sugarloaf, and by olivine basalt of
50 meters.
dev

cm size; overlies rhyolite of

Thurston Creek; overlain by dacites of Vulture Rock and Plum
Flat and by young pyroclastic deposits; exposed thickness about
30 meters, maximum thickness unknown.

BASIN DEPOSITS OF KONOCTI CONSERVATION CAMP Poorly exposed, white

rhythmically-layered beds of diatomaceous claystone and silt-
stone, fine-grained tuffaceous sandstone, and a few beds of

tuffaceous sandstone containing

and dacite; overlies pyroxene dacite of Diener Drive and rhyolite

—_—

b

pebbles and cobbles of obsidian

of Thurston Creek; may be contem?oraneous with basin deposits of lTower Thurston

Creek, and upper part of volcanic

at least 40 metres.
VOLCANICLASTIC DEPOSITS OF WILDCAT

astic deposits of Wildcat Canyon; thickness

CANYON White to tan, dominantly

tuffaceous siltstone, with lesser amounts of claystone, diatoma-
ceous siltstone, conglomerate and tuff; near Lower Lake, contains
beds of pebbly fossiliferous limestone up to 1 meter thick;
numerous beds of tuff of basic to silicic composition are up to

1.3 meters thick; conglomerates

Franciscan chert, andesite, dacite, pyroxene dacite of Diener
Drive, and rarely, obsidian; 1lies adjacent to and over pyroxene
dacite of Diener Drive; overlain by dacites of Thurston Lake and

contain pebbles and cobbles of

ra

Pinkeye Lake, and olivine basalt of Roundtop Mountain; thickness
0-25 meters in upper Wildcat Canyon; thickness of tilted sequence
at Lower Lake at Teast 200 meters.
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porphyritic biotite dacite, largely altered to opalized white dacite;
contains 5-10 percent total of 2-5 mm plagioclase and sanidine, 5
percent of 2-5 mm quartz, about 1 percent of 1 mm biotite, in
qphanitic groundmass which contains 0.5 mm Taths of plagioclase;

in altered dacite, feldspars have been dissolved, Teaving cavities
net-veined with opal, and biotite has left hexagonal cavities;

source probably within or near present outcrop; overlain by flows

and pyroclastic deposits of rhyolite of Thurston Creek, and by
olivine andesite west of Sulphur Mound Mine; minimum thickness

100 meters, maximum thickness unknown.

Vesicular, massive and platy flow, and scoriaceous
bombs of dark aray andesite with distinctive speckled appearance;
weathers to dark red soil; contains 25-30 percent of 1-2 mm clots
and sjna1e crystals of plagioclase, about 1 percent of 1-2 mm clots
qnd single crystals of pyroxene in aphanitic aroundmass; source

is cone in NW 1/4 sec. 16, T. 12 N., R. 8 W., partially covered by
coarse-grained and medium-grained dacites of Mt. Hannah; probably
also overlain by rhyolite of Thurston Creek and by basin deposits
of Wildcat Road; probably overlies andesite of Split Top Ridge;
mai1mum exposed thickness about 200 meters, maximum thickness
unknown.

DACITE OF LOCH LOMOND Slightly vesicular, massive and rubbly flows and

dqmes of gray to pink, coarsely porphyritic dacite, weathers to
pinkish-brown soil and rounded outcrops with rubbly surface; contains
10-15 percent of 1-10 mm feldspar, 3-5 percent of 1-3 mm quartz,
2-5 percent of 1-2 mm pyroxene, and sparse 0.5-1 mm biotite in
glassy to aphanitic groundmass: contains up to 10 percent of dia-
basic-textured 1ithic inclusions up to 15 cm; source vents
south and west of, and probably beneath Mt. Hannah;
oyerlies rhyolitic tuff of Bonanza Springs, pyroxene dacites of
Diener Drive and Boggs Lake, andesite of Split Top Ridge; overlain
by coarse-grained and medium-grained dacites of Mt. Hannah, dacite
of Harrington Flat Road, andesite of Poison Smith Spring, and prob-
ably by dacite of Seigler Mountain; maximum exposed thickness 150
meters.

ANDESITE OF SPLIT TOP RIDGE Vesicular, massive and rubbly flows of gray

to black andesite with distinctive texture of sparse large pheno-
crysts and abundant small phenocrysts of plagioclase; contains 0.5-2

percent of 1-5 mm plaaioclase, 10 percent of 0.25-1 mm plagioclase,

10715 percent 1-4 mm clots and single crystals of orthopyroxene and
c11nopyroxene, up to 1 percent of lithic inclusions up to 10 mm

size, in aphanitic to glassy groundmass which contains abundant

tiny feldspars; widespread unit correlated by texture and mineralogy;
overlies rhyolitic tuff of Bonanza Springs, andesite of Salmina Eliat,
and.pyroxene dacite of Diener Drive; overlain by coarse-grained
gac1te OE Mg. Hannah, by andesites of Perini Hill and Poison Smith

pring, by dacites of Loch Lomond, Seigler Mountain an rri ad:
0.64 + 0.04 m.y., magnetic polarity normal; maximum 2xgo§3dr%ﬂggﬁ2eglat Redes
southeast of Boggs Lake 80 meters, maximum thickness about 150 meters
at Split Top Ridge and Seigler Canyon.

PYROXENE DACITE OF DIENER DRIVE Extensive flow or flows of massive to

platy, black glassy to gray or light brown devitrified, sparsely
porphyritic dacite, flow-banded in part, locally spherulitic; contains
2-3 percent of 1-5 mm quartz, 1-2 percent 1-3 mm pyroxene, sparse

2-4 mm plagioclase, in glassy to aphanitic groundmass rich in sub-
parallel Q.2 mm plagioclase and pyroxene; similar to pyroxene
dacite of Boaggs Lake but Tess porphyritic; source vents probably
concealed south of main outcrop area; overlies rhyolitic tuff of
Bonanza Springs and its contained pebbles of andesite of Salmina
Flat; overlain by andesite of Split Top Ridge, dacite of Loch Lomond,
and rhyolite of Thurston Creek; K/Ar age 0.94 # 0.17 m.y., normal
magnetic polarity suggests age is between 0.89 and 0.95 m.y.; mini-
mum thickness on Split Top Ridge 50 meters; maximum thickness
unknown.

PYROXENE DACITE OF BOGGS LAKE Massive flows and shallow dikes? of

flow-banded qlassy to gray devitified stony, sparsely porphyritic
pyroxene dacite; contains up to 5 percent of 1-5 mm quartz, 1
percent of 1-2 mm pyroxene, sparse 1-5 mm plagioclase, in glassy

to aphanitic groundmass rich in sub-parallel 0.2 mm needles of plagio-
clase and pyroxene; more porphyritic than pyroxene dacite of Diener
Drive; source probably within or east of present outcrop area;
overlain by medium-grained dacite of Mt. Hannah, by dacite of Loch
Lomond, by andesite of Poison Smith Sprina, and probably overlain at
depth by rhyolite of Thurston Creek, and by andesite of Split
Top Ridge; K/Ar age 0.98 + 0.22 m.y., magnetic polarity uniquet;
maximum exposed thickness 20 meters; maximum thickness unknown.

ANDESITE OF SALMINA FLAT Massive, in part vesicular, rarely sheeted

flows of gray to pink andesite; weathers to dark red soil; con-
tains 15-20 percent of 0.5-3 mm orthopyroxene, 20 percent of 0.5-2
mm plagioclase, and 0.25 percent of conspicuous 0.25-0.5 mm steely
gray ilmenite, in sugary to aphanitic groundmass; source concealed
beneath Seigler Mountain; overlies, and occurs as cobbles at top of,
rhyolitic tuff of Bonanza Springs; overlain by andesite of Split Top
Ridge, dacite of Seigler Mountain and coarse-grained dacite of

Mt. Hannah; magnetic polarity reverse; maximum thickness about 250
meters.

RHYOLITIC TUFF OF BONANZA SPRINGS White, pumiceous, well-bedded

air-fall tuff and lapilli tuff; contains fragments of obsidian and
rhyolite with phenocrysts of plagioclase, orthopyroxene and ilmenite,
and contains a few percent of inclusions of volcanic and pre-
Tertiary rocks; upper 3-4 meters in Route 175 roadcut reworked and contains
cobbles of andesite of Salmina Flat; shows rhythmic layering of
coarse and fine layers of widely varying thickness; locally deposited
by airfall into quiet water, locally reworked by water; grades

into chaotic tuff-breccia near its vent area northwest of Seigler
Springs; overlies Great Valley sequence and Franciscan assemblage;
overlain by andesites of Perini Hill, Split Top Ridge, Salmina Flat,
and Poison Smith Spring, pyroxene dacite of Diener Drive, dacites

of Seigler Mountain and Loch Lomond; K/Ar age 0.99 + 0.04 m.y.;
maximum thickness 70 meters in source area; thickness 1-2 meters

west of Mt. Hannah.

DACITE OF COBB VALLEY Poorly exposed flow or flows, and coarse

fragmental deposits of light aray to gray, massive to platy,
sparsely porphyritic dacite; contains 5 percent of 1-3 mm quartz
and feldspar, about 2 percent of 1-3 mm orthopyroxene, about 1
percent of 1-5 mm lithic inclusions, in an aphanitic aroundmass;
source within Cobb Mountain; apparently overlies

dacite of Cobb Mountain; maanetic polarity reverse; exposed
thickness about 100 meters, maximum thickness unknown.

DACITE OF COBB MOUNTAIN Domes and flows of blocky to massive, locaily

sheeted, aray to red, coarsely porphyritic biotite dacite which
weathers to rubbly rounded outcrops; contains 10 percent total of
2-10 mm plagioclase and sanidine, 5 percent of 1-3 mm quartz, 1
percent of 0.5-1 mm pyroxene, 0.5-1 percent of 0.5-2 mm biotite,
1-2 percent of 1 cm or larger diabasic-textured 1ithic inclusions
in glassy to aphanitic groundmass; probable vents near summit of
Cobb Mountain; overlies biotite rhyolite of Alder Creek and

is overlain by dacite of Cobb Valley; K/Ar age uncertain,
about 1.1? m.y?; maanetic polarity reverse; maximum thickness
about 600 meters.

BIOTITE RHYOLITE OF ALDER CREEK Domes and thick flows of white,

pink and gray, vesicular to massive, flow-banded crystal-rich
rhyolite; contains 2 percent of 1 mm biotite, 15-30 percent total
of 2-5 mm quartz, plagioclase and sanidine in glassy to aphanitic
groundmass; contains sparse diabasic-textured 1ithic inclusions;
vitric vesicular blocks occur locally at base and top of unit;
source within Cobb Mountain; over1a1%:by
dacite of Cobb Mountain; K/Ar age uncertain, about 1.1? m.y7;
magnetic polarity uniauet maximum thickness about 500 meters.
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erate; overlain by Clear Lake volcanic rocks.

FRANCISCAN ASSEMBLAGE (Eocene to Upper Jurassic).Undifferentiated

structurally complex assemblage of varied rock types, such as
chert, greenstone, graywacke, shale, and metamorphic rocks of
blue-schist grade; overlain by Clear Lake volcanic rocks.

SERPENTINITE (Jurassic? and pre-Jurassic?) Serpentinized mafic and

ultramafic rocks; overlain by Clear Lake volcanic rocks; locally
has tectonically intruded into Clear Lake volcanic rocks alona
fault zones.

* K/Ar age by J. Von Essen and A. Atkinson, potassium analysis by
L. Schlocker, U.S. Geological Survey, Menlo Park, Ca.

# K/Ar age from C. Wahrhaftig and G. Curtis, unpublished data.

Other K/Ar ages by J.M. Donnelly, potassium analyses by J. Hampel,
at University of California, Berkeley, Ca.

¥ Unique polarities have low-angle inclinations and have easterly
declinations, between N 45° E and S45°E.

Contact--Dashed where approximately located; dotted where
concealed; queried where uncertain.

Fault, showing dip--Dashed where approximately located;
65 dotted where concealed; queried where uncertain. Bar
and ball on down thrown side. Arrows show direction
of relative strike-slip movement; queried where
uncertain. Sawteeth on upper plate of thrust or
reverse fault.

Possible fault--Inferred from linear features on aerial
photography; dotted where projected beneath surficial
deposits; queried where uncertain. Bar and ball on
downthrown side. Arrows show direction of relative
strike-s1ip movement; queried where uncertain.

v«ﬁf—g—_____. Anticline--Dashed where approximately located; dotted

where concealed.

Strike and dip of beds--

—= Inclined
=t Vertical
D Horizontal
Strike and dip of flow banding and flow foliation--
i Inclined
e/l Inclined, showing plunge of lineation
—— Vertical
b Vertical, showing horizontal Tineation
—+~ Horizontal
S Approximate
Strike and dip of joints--
—nl0 Inclined
— Vertical
amy Closed topographic depression

Hydrothermal alteration

X Vent-Queried where uncertain

/ > Vent and inferred concealed crater--Produced by phreatic

\\fk ,; eruption of young pyroclastic deposits.
e Fumarole, sulphur fume
o Spring
S Water well

Drill hole, abandoned
Adit
Vertical shaft

Prospect pit

Hg Mercury mineralization
.W Mine dump
452523 Open pit

This map is preliminary and represents a summary of progress in
a continuing program of geologic mapping and study of the geochronology
and petrology of the Clear Lake Volcanics. The geology shown for
four areas (1) northwest of Camelback Ridge, (2) Boggs Mountain,
(3) Cobb Mountain, and (4) upper part of Mt. Konocti, is based on
reconnaissance mapping and photo-geology, and will be subject to
significant revision when mapped in detail in 1975. Descriptions
of rock units are based on field descriptions and will be modified
by further study and availability of chemical data.

K/Ar ages were determined by standard techniques (Dalrymple and
Lanphere, 1969) and are for whole-rock samples unless otherwise
noted. Magnetic polarities were determined in the
field by flux-gate magnetometer and in part were checked by laboratory
determination of polarity of cores from oriented samples.
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