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LIST OF MAP UNITS tfc Dacite domes of Falling Mountain and Mount Cerberus (late Pleistocene)
NOVARUPTA DOME AND PYROCLASTIC DEPOSITS OF 1912 - Dacite domes at west and south periphery of Trident group (late and middle
Pumice-rich debris-flow deposits derived from 1912 ejecta Pleistocene)
tca Mafic pyroclastic complex of Trident I (late and middle Pleistocene)

Lake and mudflat deposits

North Katmai Andesite-dacite lava flows of Trident I (late and middle Pleistocene)
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Phreatic explosion deposits
teo Andesite-dacite lava flows and ejecta of East Trident (middle Pleistocene)
Novarupta rhyolite lava dome
o0
5 Phantom dome block layer —Line symbol only MOUNT KATMAL
khi Dacite lava of Horseshoe Island (1912)

Katmai River pumice-rich debris-flow deposit

kls Katmai Canyon landslide deposit (1912)

Proximal 1912 pumice-fall deposits of Episodes II and III—Line symbol only

L. . . Hydrothermal explosion breccia of Katmai caldera rim (1912)

= nig Valley-filling ignimbrite of June 6-7, 1912 (Episode I)
kbn-= 1] = \ Wi S L ARG N = ‘ / o) Sy : ‘ /4 , .

MOUNT  j2s7 Ve | ) AN R | ) NN e X 2\ ek S ‘ SURFICIAL DEPOSITS

KAI\IIJ\(AAl A S e ' ] )RR RN N 7 = \ - Z o ‘ . , NN N ap Pumiceous alluvium of 1912 Novarupta pyroclastic debris (1912 and younger)

Dacite lava flows of southeast slope (Holocene)

Dacite agglutinate of west rim (early Holocene or late Pleistocene)
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. Dacite scoria flow deposit of Knife Creek (early Holocene or late Pleistocene)
al Alluvium (Holocene)
k Pyroxene-rhyodacite lava flows capping south rim (early Holocene or late
Is Landslide deposits (Holocene) ® ¥ Pleistoycene) pping (early

Rock glaciers (Holocene) Zoned scoria-fall deposit on south rim (early Holocene or late Pleistocene)
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-gh Glacial deposits (Holocene) kla Lethe assemblage (early Holocene or late Pleistocene)

58°15' ice Glacial ice (Holocene) —Mapped ice may not coincide with ice shown on base Hornblende-bearing rhyolite lava flow of south rim notch (late Pleistocene)

s Surficial deposits, undivided (Holocene and late Pleistocene)
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Plinian pumice-fall and ignimbrite deposits of hornblende-bearing rhyodacite
(late Pleistocene)

Glacial deposits (late Pleistocene)
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Andesite-to-rhyodacite lavas and pyroclastic deposits of Southwest Katmai (late
Pleistocene)

MOUNT GRIGGS

Andesite-dacite lava flows and pyroclastic deposits of Northeast Katmai (late
Pleistocene)
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Andesite of innermost crater (late or middle Holocene)

Andesite of inner cone (late or middle Holocene) kbn Basaltic and andesitic lava flows and pyroclastic deposits of Northeast Katmai
(late Pleistocene)

A: b gA Qéi v Younger debris-avalanche deposits (early Holocene)
o] ) ) ) SNOWY MOUNTAIN
»%..gde’< # Debris-flow deposit of northeast flank (early Holocene or latest Pleistocene)
e Dacite lava dome (late Holocene)
>::gdq :« Knife Peak debris-avalanche deposit (early Holocene or latest Pleistocene) .
— VSSL “sdr Rainbow River debris-avalanche deposit (late Holocene)

Dacite of west flank (early Holocene or latest Pleistocene)
Andesite and dacite of Northeast Snowy Mountain (late and middle Pleistocene)

" gbds? <1 Diamict of Griggs Fork (late Pleistocene)
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Andesite of Southwest Snowy Mountain (late and middle Pleistocene)

gma Andesite of the outer cone (late Pleistocene)
MOUNT DENISON
goa Andesite windows of early edifice (middle Pleistocene)
Andesite-dacite lavas of Mount Denison (late and middle? Pleistocene)
ALAGOGSHAK VOLCANO

RAINBOW RIVER CONE

Basalt of Rainbow River cone (middle Pleistocene)

aac Alagogshak Creek flow (late Pleistocene)

acr Proximal andesitic ejecta (late or middle Pleistocene)

PRE-QUATERNARY ROCKS

Andesite of east fork of Kejulik River (late and middle Pleistocene) Miscellaneous volcanic rocks (early Quaternary and Pliocene)

Dacite east of middle fork of Angle Creek (late and middle Pleistocene)

Rhyolite ignimbrite of Ikagluik Creek (early Quaternary or Pliocene)

akc Andesite of Kejulik Cleaver (middle Pleistocene)

)\

Rhyolite sills of West Mageik Lake (Pliocene)

Andesite of Angle Creek (middle Pleistocene)

Tertiary intrusive rocks (Pliocene and Miocene)

Andesite of northern outliers (middle Pleistocene)

Tertiary porphyritic granitoid dikes (Pliocene? and Miocene)

Basalt of middle outlier (middle Pleistocene)

bu Basement rocks, undivided (Tertiary to Jurassic)
aos Andesite of southern outlier (middle or early Pleistocene)
Andesite of westernmost outlier (early Pleistocene
- (early ) Contact—Long dashed where approximate; short dashed where inferred; dotted
MOUNT MARTIN where concealed. Internal contacts delineate individual lava flows where
practical
Proximal andesitic ejecta (Holocene
- 1 ( ) —2——  Fault—Ball and bar on downthrown side
dl Dacite and andesite lava flows (Holocene
r ( ) Strike and dip of lava flows and bedding —In basement rocks, attitudes are
MOUNT MAGEIK exclusively in Naknek Formation (unit bu), mostly taken from Riehle and
TR others (1993)
" “mda3”
EIEES, el Inclined
’:rﬁc‘i‘avz‘i" Debris-avalanche deposits (Holocene) .
Py poE Ay ® Horizontal
vmdafa”
pg Pavay —a Vertical joint sets in Naknek Formation (unit bu), shown at Baked Mountain
Andesite-dacite lava flows and proximal ejecta of East Summit (Holocene) 3.08 Ma only, after Wallmann and others (1990)

— ikes —
Older andesite-dacite lava flows of East Summit (Holocene or latest Pleistocene) Dikes—Some ages shown

\\\\\\\\43,90

/"\,9 Landslide scarp (hachured) — Arrows show flow direction

msn Andesite-dacite lava flows of North Summit (Holocene and late Pleistocene)
WAL DERNESS . . . . “—————  Crater rims (hachured
e‘;ﬁeo Pt ] - Andesite-dacite lava flows and vent dome of Central Summit (late Pleistocene) ( )
Op TKATMAI . .
\WEDERNESS . . . . cOo Phreatic craters (sources of unit npe
N g msw Andesite-dacite lava flows of the Southwest Summit (late Pleistocene) ( pe)
* Volcanic vents (symbols omitted within small craters)
TRIDENT VOLCANO
- Andesite-dacite lava flows and cratered ejecta cone of Southwest Trident (1953- —5—Isopachs in meters for cumulative 1912 fallout (layers A through H)
1974
) Crest of ejecta ring built around Novarupta vent during Episodes II and III of
Dacite ignimbrite of Mageik Creek (late Pleistocene) the 1912 eruption (unit npp)
- Lithic pyroclastic-flow deposit of Mageik Creek (late Pleistocene) — — — Limit of strewnfield of blocks from Phantom dome (unit npd)
- Andesite-dacite lava flows of West Trident (late Pleistocene) o4 Radiometric age sample site, with age in ka (or Ma, if so stated)
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?ee\llsi ggglli/ltslg ?;ZQ(IET)S;JQ%?Y(,nIYiI;of?;Ta; ggg;’ :wsisﬁ;;mg?r o %8 The Valley of Ten Thousand Smokes extends 20 km northwest from the 1912 eruption site at The Novarupta vent area of 1912 at the foot of the glacially sculpted Trident volcanic group. In
(Bs;) 1951 (mi.nor oy, 1970’) Mt Katmat (Bé) 1951 (mi.nor i 8% SCALE 1:63 360 Geology mapped by Wes Hildreth and Novarupta, in foreground. At right, the fumarolically active, andesitic stratocone, Mount Griggs, towers foreground, outer vent depression of Episode I of the eruption (6-7 June 1912) extends 2.5 km from
1991), Mt. Katmai (A5), 1951(minor rev. 1973), Mt. Katmai (Ad), - [ L ! 2 8 4 5 MILES Judy Fle'rsteln, 1996-2001 1,750 m above the adjacent valley floor. In the distance, ridges enclosing the lower valley were glacially Broken Mountain (pumice-covered basement rocks) at lower left to 400-m-high scarp of Falling
1951 (minor rev. 1973), Mt. Katmai (A3), 1951 (minor rev. 1977), = 3000 0 3000 6000 9000 12000 15000 18000 21000 24000 27000 FEET K-Ar dating by M.A. Lanphere carved from subhorizontal Jurassic marine strata, as was sharp-peaked Baked Mountain, multi-spurred Mountain dacite dome at right. Outer vent funnel was backfilled with welded ignimbrite and fallback
Mt. Katmai (A2) 1951 (minor rev. 1966) . g H H H PV P = = = GIS by J.E. Robinson, D.W. Ramsey, and pumice-blanketed at left center. Scarp truncating the saddle between Baked Mountain and smoothly ejecta, deformed by compaction, and further covered by dacite pumice-fall deposits of Episodes II and
2| /& 1 5 0 1 2 3 4 5 6 7 KILOMETERS N and T. J. Felger . . . - . ) . . . .
. I HEEEH——— —_— — — - pumice-covered Broken Mountain (right center) marks limit of outer vent depression, almost III (7-8 June), which issued from the inner vent later plugged by the 380-m-wide Novarupta rhyolite
Universal Transverse Mercator projection “ Edited by Jan Zigler: digital cart h letely backfilled with . . f hich th . llev-filling ienimbrite i d d M . lated faul he ei line Broken M in (lef d The Turtl
APPROXIMATE MEAN CONTOUR INTERVAL 100 FEET oo o ited by Jan Zigler; digital cartography completely backfilled with pumiceous ejecta, from which the main valley-filling ignimbrite issue ome. Many compaction-related faults cut the ejecta mantling Broken Mountain (left) an e Turtle
i ier outl DEGLINATION, 2003 MAP LOCATION by Kathryn Nimz ing Episode I Ash-free rhyoli lugs the i hich during Epi I and III ile of fallout into which the Episode II-III ejecta ri in its north
Some shorelines and glacier outlines shown on 1951 base map (ot comter of oy DASHED OR DOTTED LINES REPRESENT 50-FOOT CONTOURS y ry during Episode I. Ash-free rhyolite dome plugs the inner vent, which during Episodes and (center), the great pile of coarse fallout into which the Episode ejecta ring broadens in its northeast
East face of summit cone of Mount Martin; relief in image about 500 m. Built largely of andesitic ejecta, the 0.5-km? cone Ice-clad Mount Mageik looming 1,500 m above the head of the Valley of Ten Thousand Smokes (lower right) and do not coincide with map-unit boundaries, because they have NATIONAL GEODETIC VERTICAL DATUM OF 1929 Manuscript approved for publication Dark-brown cone of Southwest Trident was constructed between 1953 and 1974 against the south flanks of two late South rim of caldera of Mount Katmai, decapitated by collapse of 6-7 June 1912. View toward north in 1989 from produced the ovoid ejecta ring and most of the landscape-draping fallout. At lower left is crest, scarp, sector. At upper left, Katmai caldera is centered 10 km east of Novarupta; its inner wall is just beyond
overlies a set of ten Holocene dacitic lava flows that extend as far as 10 km northwest. The sulfur-rich steam plume,  Katmai Pass (left). East Summit, a Holocene cone on left skyline, is source of a dozen lava flows that descend toward changed significantly during the past half century—and continue September 30, 2002 Pleistocene cones, West Trident on left skyline and snow-covered Trident I to the right. Shallow crater 350 m wide atop ~ near sea level on alluvial distributary plain of Mageik Creek. Precaldera summits were as high as 2285 m, whereas and talus of late Pleistocene dacite dome, Falling Mountain, which was truncated during the Episode I (to left of) the twin summits on its west rim. Four peaks of the Trident group form the central
persistent throughout a century of observation, issues from at least 20 discrete fumaroles on the walls of the crater, which is Katmai Pass. The broader North Summit cone, topped by an ice-filled crater, produced several thick lava flows that to do so cone was site of several small ephemeral plugs that were destroyed explosively during the 1960s. Along Mageik Creek in present-day rim crests visible in the image are 1890 m (at left) and 1830 m (at right). The "tooth" in the rim saddle eruption. Sharp gullies in foreground are cut in pumiceous deposits of Episodes II and III; some are rangecrest. Partly hidden at right behind the snow-clad pyramid of West Trident is the black ejecta cone
300 m wide, as deep as 200 m, and floored by a small lake. Photograph taken in July 1997. descend to the valley floor at right. Between them is the Central Summit, highest point on the mountain at 2,165 m foreground, blocky andesite-dacite lava flows of 1953 and 1958 rest on the Novarupta ash-flow sheet of 1912. Lava flow at center is a remnant of late Pleistocene rhyodacite lavas that also cap the southeast rim on right skyline. Other floored by the sintered top of Episode I ignimbrite, but none reach pre-1912 basement. On the main of Southwest Trident (1953-74) and its lava-flow apron in Mageik Creek. Low gray lobes in left middle
(7,100 ft), which is an ice-mantled dacite dome. A small phreatic crater blown out of its east face contains an acid lake . f h K ° l . Cl K . . l P k ’ l k fronts are 25 to 60 m high. Total relief in image is 935 m to summit of new cone and 1,285 m to summit of Trident I. View rocks in the image are glaciated andesite-dacite lavas of Mount Katmai, all younger than about 60 ka, that rest on valley floor to the left (west) of Baked Mountain, the 1912 ignimbrite may be as thick as 200 m but is distance are Knife Creek Glaciers, still covered by 1912 ejecta. On horizon are Katmai Bay, Shelikof
and vigorous superheated fumaroles that feed the steam plume issuing from the left base of the dome. Steaming cone of G e OlO g l C M ap O t e atmal ~ O C an l C u Ste r ) atmal N ath n a al' ) a S a toward northeast, summer 1987. gently southeast-dipping Jurassic strata at lower left. Pale tan deposits draping landscape are Novarupta pumice only shallowly incised. Beneath the central Novarupta depression, the vent is presumed to be funnel- Strait, and Kodiak Island.
Mount Martin rises on right skyline, 7 km southwest of Mageik’s North Summit. Falling Mountain (in shadow at left) falls of 6-8 June 1912. shaped and backfilled with welded pyroclastic deposits thicker than 1,000 m.
Any use of trade, product, or firm names in this publication is for and Mount Cerberus (center, at foot of Mount Mageik) are late Pleistocene dacite domes related to Trident Volcano that By
descriptive purposes only and does not imply endorsement by the frame the entrance to Katmai Pass. View toward southwest, August 1997. . . .
U.S. Geological Survey ‘ ‘] For sale by U.S. Geological Survey, Information Services, Box 25286,
eS Hlldreth and Judy FlerSteln Federal Center, Denver, CO 80225, or call 1-888-ASK-USGS
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