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{ Figure 4. 4. Generalized geologic map of Lassen Volcanic National Park and vicinity (sheet 1) and additional unpublished geologic mapping in surrounding areas to the east, west, and south. The figure was created by importing the ArcInfo digital database (of which the geologic map, sheet 1, is a
Che CH part) into Adobe Illustrator and then generalizing the more than 500 map units in the database into 11 major geologic entities. Emphasized are the location, extent, and ages of five large volcanic centers and Caribou Volcanic Field. Light blue areas are lakes. B. Generalized geologic map of
’ Stover Mountaan(ST)i # - % ester ( ) 40°15' Lassen Volcanic National Park and vicinity, California, adapted from part of figure 44 and emphasizing regional volcanic rocks, both calc-alkaline and tholeiitic. On figure 44, regional calc-alkaline volcanic rocks shown as two units. On figure 4B, these are divided into five age groups (from
40°15 o i . N 2 t to oldest, a—e) with age boundaries at 125, 450, 788, and 1,810 ka. Prominent regional calc-alkaline edifices, chains, and flows are labeled. Light blue areas are lakes. C. Generalized geologic map of Lassen Volcanic National Park and vicinity, California, adapted from figure 44. The
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Y - s | 4 S enter Ly g L R P
E J y a1 B ] e ™
121°52'30" 121°45’ 121°37'30” 121°30’ 121°22'30" 121°15’ 121°07'30” 121°00"
0 5 10 KILOMETERS
| | |
0 5
[

’IIO MILES

Figure 3. Shaded relief map derived from digital elevation model of the Lassen Volcanic National Park and vicinity, California, and the surrounding area, showing geographic and geologic locations discussed in the pamphlet. Quadrangle names are followed by two-letter abbreviations (in parentheses), which

are noted in the Description of Map Units and table 3 to indicate the quadrangle(s) and the database(s) where a given geologic unit is mapped. Color-coded labels: red, large volcanic and geologic features; black, geographic features (mountains, towns, hills, and sections used in unit names); blue, water
features (lakes, creeks, springs). Note that similarly named features are found in different quadrangles.
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A Panorama looking west from the west flank of Campbell Mountain, %4 mile southwest
of the summit (Antelope Mountain quadrangle). Visible on the skyline are vents for
six sequences/chains of the Caribou Volcanic Field. At the left is the Echo Lake
sequence, represented by Star Butte (basaltic andesite of Star Butte, unit mes, ~300
ka) and hill 6760 (basaltic andesites of Echo Lake, unit mee1, 302+36 ka). To the
immediate right is the Caribou sequence, represented by hill 7143 (basaltic andesite of
Lassen Peak and the Devastated Area Hay Meadow, unit mch, 375-400 ka), South Caribou (basalt of South Caribou, unit
bcs, ~350 ka), hill 7643 (basaltic andesite of middle Caribou, unit mcm, 362+33 ka),
and North Caribou (basaltic andesites of North Caribou, with unit mecn5 at the
summit, ~350 ka). In the center is the Red Cinder chain, represented by hill 8030

View of Lassen Peak and the Devastated Area looking south from Emigrant Pass a few hundred meters north of the Devastated Area
Parking Lot on Calif. Hwy 89 (West Prospect Peak quadrangle). Area with sparse trees marks the paths of the avalanche and debris-
flow deposits of May 19-20, 1915 (unit Sw9) and the pyroclastic-flow and fluid debris-flow deposits of May 22, 1915 (unit pw2;
Clynne and others 1999; Christiansen and others, 2002). The 3-m block in the foreground is derived from the May 14-19 dacite dome
(unit d4) at the summit of Lassen Peak and tran§ported by the May '1 9-20 .avalanche. Small dark crags just to right of the'summlt are unit mrr, 25-40 ka)—at 2,553 m the highest elevation in the eastern part of the map
remnants of the ng 19—.20 ; 1915 lava ﬂow (unit d9).. The f:omp051te dac1t’e dome of Lassen Peak (unit dl, 27+1 ka) dominates .the area (Sheet 1)—and hill 7711 (basalt of section 25, unit br25, 40-70 ka). To the right
upper part of the view. Lithic pyroclastic-flow deposits (unit pfl) from partial collapse of the dome of Lassen Peak are exposed in the of center is the Bidwell Spring chain, represented by the cinder cone of Black Butte
canyon of the headwaters of Lost Creek in center of view. Ridges flanking central area are glacial moraines (unit Qta), thinly (basaltic andesites of Black Butte un’it mab2, 50-70 ka) and the south cone of Twin
covered by deposits of the 1915 eruption of Lassen Peak (Turrin and others, 1997; Christiansen and others, 2002). Cliffs on the left ’ ’

skyline are the rhyodacite lava flow of Kings Creek (unit rk, 35+1 ka), which erupted from a vent just south of Lassen Peak. The

dacite dome of Crescent Crater (unit dc, 236+1 ka) dominates the right skyline, and the dacite dome of hill 8283 (unit d82, 261+5 ka)

is barely visible at the extreme right skyline.

Photograph by Michael A. Clynne.

(basalt of hill 8030, unit br80, 2540 ka), Red Cinder (basaltic andesite of Red Cinder,
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Black Twin Buttes Cone Lake
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Buttes (basalt of Twin Buttes, unit bdt, 46.3+3 .4 ka). The north cone of Twin Buttes is
hidden by the basalt of hill 2232 (unit bl22, 220+14 ka, part of the Cone Lake chain).
At the far right is the Poison Lake chain (100-110 ka), with the basalts and basaltic
andesites of Bogard Buttes (unit 12) at the furthest right. The Caribou Volcanic Field
left of the Red Cinder chain (center skyline) is highly modified by glaciation, whereas
the terrain to the right is unglaciated and displays original constructional forms. Just
barely visible in the distance behind the Poison Lake chain and Twin Buttes are
Prospect Peak (unit ap, 247+56 ka) and West Prospect Peak (unit awp, 300—400 ka),
both regional calc-alkaline volcanoes. The prominent, snow-covered peak in the far
distance is Lassen Peak (unit dl, 27+1 ka), part of the Eagle Peak sequence of the
Lassen domefield. At the far left of the panorama is Swain Mountain, a basaltic
andesite regional calc-alkaline shield volcano (unit msw, 1,570+35 ka). At the far
right of the panorama are Bogard Buttes, the bulk of which (including hill 2298) is the
dacite of Bogard Buttes (unit Tdb, ~2,300 ka).

Photographs by Patrick Muffler.
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Little Hot Springs Valley

View looking north from Calif. Hwy 89 on the west side of Little Hot Springs Valley (Lassen Peak quadrangle). Lassen Peak
(unit dl, 27+1 ka), rthyodacite of Kings Creek (unit rk, 35+1 ka), and Eagle Peak (unit re, 664 ka) are part of the Eagle Peak
sequence. Ski Heil Peak (unit ds, 244+10 ka), the dacite of Lassen Peak parking lot (unit dpl, 250-260 ka), Mount Helen (unit
dh, 249+12 ka), and Bumpass Mountain (unit db, 23248 ka) are domes of the Bumpass sequence; Ski Heil Peak is mantled by
tephra from the eruption of Eagle Peak. The resistant andesite of Mount Diller (unit amd, 387+10 ka), part of the Diller
sequence, marks the rim of the erosional amphitheater in Brokeoff Volcano. The underlying andesites of Mill Canyon (unit
amc, 590—470 ka) consist of interbedded flows and breccias (many hydrothermally altered) and are highly eroded by glacial,
fluvial, and landslide processes. Active thermal features include acid hot springs and mud pots and fumaroles that are concen-

trated in landslide deposits near East Sulphur Creek, as well as neutral to alkaline travertine-depositing hot springs higher in
the valley.

Photograph by Patrick Muffler.
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: > st e % rater D
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Cinder Cone i Raker Peak andesite flows
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Fantastic Lava Beds

Cinder Cone and Lassen Peak

View looking west-southwest from west flank of Sunrise Peak, just east of Butte Lake (Prospect Peak quadrangle). Skyline above
timberline is the Lassen domefield. Reading Peak (unit dr, 212+5 ka), Bumpass Mountain (unit db, 23248 ka), Mount Helen (unit dh,
249+12 ka), Crescent Crater (unit dc, 236+1 ka) and hill 8283 (unit d82, 26145 ka) are part of the Bumpass sequence. The rhyodacite
flow of Kings Creek (unit rk, 35+1 ka), the composite dacite dome of Lassen Peak (unit dl, 27+1 ka) and the rhyodacite domes and
pumiceous pyroclastic-flow and fall deposits of Chaos Crags (1,103+13 yr B.P.) are part of the Eagle Peak sequence. Fairfield Peak (unit
mfp, 82+14 ka), Hat Mountain (unit ah, ~45 ka), and Cinder Cone (1666 C.E.) are vents for basaltic andesite and andesite flows of the
younger Twin Lakes sequence. Visible flows from Cinder Cone include Painted Dunes (units mp1 and mp2) and Fantastic Lava Beds
(units mf1 and mf2). Hill 6975 is the vent for the andesite and basaltic andesite of Cluster Lakes (unit acl, 250-300 ka), part of the older
Twin Lakes sequence. The andesite of Raker Peak (unit ap, 270+18 ka) is also part of the older Twin Lakes sequence. Prospect Peak
(unit ap, 247456 ka) is a regional calc-alkaline andesite and basaltic andesite volcano. Mount Conard (unit amc, 590-470 ka) forms the
southeast rim of the eroded amphitheater of Brokeoff Volcano. Specific camera location 0.33 mi at 272° from Sunrise Peak.

Photograph by Patrick Muffler.
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Figure 5. Map showing regional tectonic setting of area from Sacramento Valley to California-Nevada border, including Lassen Volcanic . i
National Park and vicinity, California (modified and updated from Guffanti and others, 1990). Light-yellow background indicates volcanic
rocks of late Tertiary to Holocene age, including both the Cascade Arc and Basin and Range volcanism. Orange dots indicate the location of
volcanic vents younger than about 7 Ma (older vents not shown). The large majority of vents are regional calc-alkaline volcanoes. Thin violet sequdince
lines show the location of faults. Dashed red lines show the approximate position of the arc axis at the times indicated, and dashed black lines
indicate the approximate southern terminus of arc volcanism at the times indicated. About 12 Ma, the axis of the Lassen segment was near the
California-Nevada border. Since then, the arc axis has migrated westward to its present position. Simultaneously, the width of the arc 40°22.5'

narrowed (Guffanti and others, 1990). Thick blue lines indicate the estimated present-day depth to the subducted Gorda Plate. C, Caribou 0 10 KILOMETERS
Volcanic Field; D, Dittmar Volcanic Center; Ln, Lassen Volcanic Center; Lt, Latour Volcanic Center; M, Maidu Volcanic Center; S, Snow | | I

Mountain Volcanic Center; Y, Yana Volcanic Center. Green background indicates Paleozoic to Mesozoic metamorphic-plutonic basement of 0 5 MILES

the Sierra Nevada and Klamath Provinces (small outliers of volcanic rocks not shown).

Figure 6. Generalized geologic map showing the location and extent of volcanic sequences
and chains in the Caribou Volcanic Field. See figure 44 for location of Caribou Volcanic
Field relative to Lassen Volcanic National Park. Figure based on geologic map (sheet 1) and
additional unpublished geologic mapping to the east. Light blue areas are lakes.
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