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Chiefly pebble to cobble gravel, and sand. Some small deposits are finer grained and
include silt, sand, and gravel
Alluvium in fans deposited by active, steep-gradient streams. Mostly pebble and cobble
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) Qal Alluvium underlying active flood plains and low terraces of major and some minor streams.
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"-Qsmi ] MINERAL-SPRING AND MUD VOLCANO DEPOSITS — In margin of Upper Klawasi

DRIFT OF WISCONSIN GLACIATION - Includes:

Outwash probably of main phase of glaciation. Located in well-defined plains and
broad channels; surface pitted in places. Chiefly well bedded gravel and sand, mantled
locally by organic silt

Fluvioglacial ice-contact deposits mainly in kames and small eskers. Includes some small
outwash and ground-moraine deposits. Typically silt-laden pebble and some cobble
gravel; locally short beds of sand to silt

Prominent eskers. Chizfly gravel and some sand

Area of drift deposits, mainly ground moraine, extensively channeled and eroded by
glacler melt-water streams. Channels contain some gravel and sand, overlain in many
places by silty organic deposits

Drift deposits, mostly gently rolling to undulating ground moraine exhibiting some linear
and a few drumlinoidal ridges. Includes outwash in channels cut into drift by glacier
melt-water streams and some ice-contact deposits, lateral moraines, and colluvial
deposits. Ponds numerous locally. Chiefly diamicton. In channels, swales, and some
ridges, gravel and sand; near ponds, silty organic deposits

Mostly lateral moraines perched along valley walls. Chiefly diamicton and rubble. in some
valleys radiating from Mount Drum, three sequences are recognized: Qwmly, Qwmli;,
Q\le3 ,

Principally complexes of end with some lateral moraines; includes some ground-moraine
and ice-contact deposits. Ground locally hummocky to ridged; ponds numerous. Chiefly
diamicton, with some gravel, sand, and silty organic deposits. Near some valleys radiating
from Mount Drum, two sequences are recognized: Qwme; and Qwme;. Outermost
position in valleys where deposits are relatively clearly defined is considered as outer
limit of a particular phase of Wisconsin Glaciation

Glaciolacustrine deposits on floor and sloping shore areas of glacial Lake Atna (Nichols,
1965). Mostly clayey silt and silty fine sand; locally, pebbly silt. Sand and pebble gravel
near shorelines, especially close to 745 m elevation

Mud Volcano cone which is located just outside west boundary of quadrangle (Nichols
and Yehle, 1961, 1969). Chiefly silt and clay deposited by mud-rich, relatively warm
Na~Cl-HCO; springs (Grantz and others, 1962); includes some glacial drift deposits

DRIFT OF INTERMEDIATE GLACIATION — Includes:

Drift deposits mostly on moderately steep slopes. Chiefly ground with some lateral
moraines; a few ponds. Mostly diamicton and some gravel. Locally mixed with and
overlain by colluvial and alluvial deposits

Lateral moraines, some of which have gently sloping ridge crests. Chiefly diamicton and
rubble

DRIFT OF OLDER GLACIATION — Chiefly ground-moraine and fluvial (?) deposits on a
few gently sloping plateaus and ridge crests above about 1,500 m elevation on northern
and northeastern parts of Mount Drum. Diamicton and accumulations of subrounded to
rounded pebbles, cobbles, and boulders; lithologies include granite, metavolcanic rocks,
limestone, and var ous types of volcanic rocks from Mount Drum and perhaps other
Wrangell volcanoes. Pre-Wisconsin, in large part possibly Illinoian in age

IGNEOUS ROCKS

VOLCANIC AVALANCHE DEPOSITS OF NADINA VALLEY - Semiconsolidated and

crudely stratified ceposits of unsorted volcanic rock debris resulting from paroxysmal
explosive activity within central vent arca of Mount Drum stratocone, or possibly
from a site associated with the rhyodacite dome of Snider Peak (Qsrd). Explosive acti-
vity destroyed southern part of Mount Drum stratocone, much of Snider Peak
dome, and top of 4 late dacite dome (QIdd). Deposits range from light gray and buff to
light shades of pinkish gray, green, and lavender and consist chiefly of fresh-appearing
gray to buff blocks, pumice and ash of hornblende dacite or rhyodacite, and blocks and
finer grained fragments of andesite, dacite, and rhyodacite from stratocone and two
domes, Dacite or rhyodacite ejecta, which commonly occur as breadcrusted blocks and
contain plagioclase, green hornblende, and minor to rare biotite and hypersthene,
probably originated from a complex of central plug domes. Maximum thickness,
observed along southeast valley wall of Nadina Glacier, is greater than 350 m; volume is
probably greater than 7 km3. North of Nadina Glacier avalanche deposits apparently
become intimately mixed with, and overlain by, contemporary and later colluvial and
glacial deposits; contact shown here is largely conjectural

RHYODACITE DOME OF SNIDER PEAK — Remnant core of thyodacite dome represent-

ing one of the latest stages of eruptive activity of Mount Drum volcano. Rocks of dome
are light gray to light buff gray, have a sugary texture, and are locally vesicular. They
contain sparse small (2 mm) phenocrysts of plagioclase, strongly oxidized hornblende,
and rare hypersthene and augite in a vapor-phase crystallized groundmass of feldspars

GEOLOGIC QUADRANGLE MAP
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SECOND-CYCLE CONE-BUILDING FLOWS — Thin to thick flows ranging in composition
from andesite to rhyodacite. Pyroclastic and volcaniclastic rocks are largely absent.
Includes:

Two-pyroxene andesite and minor two-pyroxene dacite flows erupted from central vent
and possibly from local satellitic vents especially along east, southeast, and south flanks
of Mount Drum. Flows are 1 to about 20 m thick, have oxidized scoriaceous tops and
bottoms, and are locally highly vesicular. Rocks are dark gray to medium brownish gray
and are not conspicuously porphyritic. They contain small (1 mm) phenocrysts of
plagioclase, hypersthene, augite, olivine, and locally hornblende in variable amounts in
an intergranular to intersertal groundmass of feldspar, mafic minerals, and locally minor
glass. Chemistry: samples 12, 19

Thick lobate flows of dacite and minor rhyodacite that form massive piles along west,
northwest, north, and northeast flanks of Mount Drum, apparently erupted from central
vent. Rocks are light to pinkish medium gray, weather dark reddish brown, and are
porphyritic with phenocrysts (1-3 mm) of plagioclase, hypersthene, hornblende, and
rare to minor biotite and augite in a pilotaxitic to trachytic groundmass. Probably re-
lated in age to late hornblende-biotite dacite domes (Q1dd). Chemistry: samples 9, 10

Olivine-bearing two-pyroxene dacite and minor two-pyroxene andesite flows restricted to
south flank of Mount Drum where they locally overlie two-pyroxene dacite flows
(Qzaf) and are probably overlain by dacite flows of Snider Peak (Qsdf). Source un-
known; possibly in vicinity of Snider Peak dome. Flows are thick (> 20 m) and massive
with locally pronounced columnar jointing. Rocks are medium to dark gray and contain
small phenocrysts (1 mm) of plagioclase, hypersthene, olivine, augite, and locally minor
hornblende in a fine-grained intergranular to felty groundmass. Chemistry: samples 28,30

Undivided andesite and dacite flows chiefly found on higher elevations of Mount Drum.
Chemistry: samples 18, 27

UNDIFFERENTIATED PLUGS AND SMALL INTRUSIVE BODIES — Chiefly dacite in
composition and probably related to second-cycle activity, but many outcrops high on
Mount Drum were not visited. Dacitic rocks are light to medium gray with plagioclase,
hornblende and minor biotite and hypersthene phenocrysts in a felty to trachytic
groundmass. One intrusive rhyodacite (sec. 29, T. 4 N., R. 4 E.) is light buff gray and
contains plagioclase and rare hornblende phenocrysts in a feldspar-rich pilotaxitic
groundmass

DACITE DIKES — Generally associated with rhyolite and rhyodacite domes (Qrd, Qrdd)
of first cycle of activity, but some (secs. 14 and 15, T. 3 N., R. 4 E.) may be younger
and related to Snider Peak activity. All dikes sampled are medium to dark gray and
sparsely porphyritic with small phenocrysts of plugioclase, hornblende, and locally rare
biotite and hypersthene in a dense pilotaxitic to trachytic or dark cryptocrystalline
groundmass, Chemistry: samples 7, 11

RHYOLITE DOMES — Four conspicuously light-colored rhyolite domes (A, B, C, D) along
southeast flank of Mount Drum, roughly coincident with arc of biotite-hornblende
dacite domes (Qldd), appear to represent climax of activity of first cycle of Mount
Drum volcanism. Domes are all deeply dissected by erosion and, with exception of dome
D, expose light-colored cores cut by numerous dark-colored dacite dikes (Qdd). Rocks
are light gray, pink, and buff, and weakly porphyritic with small (2 mm) phenocrysts
of relatively abundant plagioclase, common to rare biotite that is generally oxidized,
and very rare hornblende and resorbed quartz in a felsitic vapor-phase crystallized or
spherulitic groundmass that is locally pilotaxitic. Chemistry: sample 16

| RHYODACITE DOME - Dissected hornblende rhyodacite dome probably related in age
to rhyolite domes (Qrd) of first-cycle volcanic activity. Rock is light to medium gray and
porphyritic with phenocrysts (2-5 mm) of brown homblende, plagioclase, and rare to
common hypersthene, biotite, and augite in a felty to trachytic groundmass. Chemistry:
sample 8

RHYOLITE FLOW - Remnant of flow-banded massive and glassy rhyolite flow that
apparently was extruded from rhyolite dome C (Qrd). Rock is light gray with small
phenocrysts of plagioclase and rare biotite in a devitrified felsitic groundmass.
Chemistry: sample 21

FLOWS, FLOW BRECCIAS, AND TUFF — Thin to thick flows, chiefly of andesite and
dacite composition, interlayered with massive breccias, palagonitized airfall beds, and
probably lahars of first cycle of cone-building. Exposed principally on east flank of
volcano. May also include pre-Mount Drum and early Mount Sanford and Mount
Wrangell lavas. Base locally (sec. 36, T. 4 N, R. 4 E.) marked by deposits of buff-colored _
crystal-lithic tuff and breccia containing clasts of plagioclase and hornblende dacite
porphyry in a tan turbid matrix. Flows are two-pyroxene andesites, olivine andesites,
and two-pyroxene dacites. They are dark greenish gray, fine grained, and generally
porphyritic, but locally equigranular and gabbroic in appearance. Porphyritic rocks con-
tain small (1-3 mm) phenocrysts of plagioclase, hypersthene, augite, and olivine in an
intergranular-intersertal to trachytic groundmass that is generally altered to chlorite,
clay minerals, and serpentine. Chemistry: samples 6, 13, 14

FLOW AND PYROCLASTIC ROCKS FROM MOUNT WRANGELL — Interlayered lava
flows and pyroclastic deposits derived from Mount Wrangell exposed chiefly southeast
of Dadina River in extreme southeast corner of quadrangle. Includes:

Thin to thick flows of dacite and andesite (2). Visited only massive two-pyroxene dacite
flow of probable Mount Wrangell affinity, exposed in tributary of Dadina River (loc. 29,
sec. 26, T. 3 N., R. 4 E.). Rock is medium gray and locally vesicular and contains
phenocrysts (2-5 mm) of abundant plagioclase and hypersthene and rare to common
augite and olivine in an intersertal to intergranular groundmass. Chemistry: sample 29

Light-buff to light-gray deposits of tuff and probable ash flows. Not visited

+Qdd

ASH FLOW AND PUMICE DEPOSITS FROM MOUNT WRANGELL OR MOUNT DRUM
— Semi-indurated rocks are light gray and consist of unsorted blocks, pumice, and ash
of hornblende dacite generally overlying finer grained and stratified airfall beds of same
composition. Upper 20 m of deposit (sec.8, 16, 17, T. 3 N., R. 5 E.) is moderately
welded, forming bold light-gray cliffs with weakly developed columnar joints,
Chemistry: sample 25

LAVA FLOWS OF MOUNT SANFORD - Lava flows exposed beneath glacial deposits
along northeast valley wall of Sanford River in extreme northeast corner of quadrangle.
Not visited

UNDIFFERENTIATED INTRUSIVE DACITE AND ASSOCIATED BRECCIAS — Intrusive
bodies consist of light- to medium-gray porphyritic dacite containing phenocrysts of
brown and green hornblende with strongly oxidized rims, saussuritized plagioclase, and,
locally, resorbed hypersthene in a spherulitic to felty matrix. Associated breccias are
massive, brownish-gray, reddish-brown, and mauve rocks containing rounded to angular
clasts of porphyritic dacite, similar to that of intrusive bodies, and andesite in an altered
dark turbid matrix. Chemistry: sample 22

IGNEOUS AND SEDIMENTARY ROCKS
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7 SEDIMENTARY ROCKS — Exposed in three very restricted localities along south and

- southeast flank of Mount Drum; at two localities they rest unconformably on granodio-
rite (Kg) of Early Cretaceous age. Rocks and fossils have been previously described by
Grantz and others (1966) at locality in sec. 12, T. 3 N., R. 4 E. Here rocks are princi-
pally shallow marine in origin and consist of thin-bedded brownish-weathering light-gray
shaly siltstone and gray mudstone which, toward base of unit, become interbedded with
quartz-rich arkosic sandstone, grit, and conglomerate. They are locally carbonaceous
and also contain abundant limestone concretions, as much as 1 m in diameter. Fossils
include the ammonites, Brewericeras hulenense and Puzosia alaskana, of late early Albian
age. At northernmost locality (sec. 31, T. 4 N., R. § E.), rocks are of shallow marine or
terrestrial origin and consist chiefly of thin-bedded gray siltstone, brown locally
calcareous sandstone, and lenses of pebble to cobble conglomerate containing grano-
diorite, quartzite, and volcanic rocks of pre-Wrangell Lava age. Limy concretions are
scattered throughout strata, and carbonaceous debris, including fragments of ligni-
tized wood, is very abundant. No marine fossils were observed. At locality in sec. 15, T.
3 N., R. 4 E., gray thin-bedded siltstone is cut by dacite dike (Qdd); no fossils were
observed

GRANODIORITE — Medium-grained biotite-hornblende granodiorite with hypidiomorphic-
granular texture; locally weakly to strongly foliated. K-Ar date indicates age of 125+
4 m.y. on granodiorite in sec. 12, T. 3 N., R. 4 E. (Grantz and others, 1966)

Contact — Known, approximately located, or inferred
- Contact between phases of surficial deposits not otherwise separately defined
P Strike and dip of bedding and flow layering. In flows shown only where layering dips more
than 5°¢
Highest recognizable feature of Copper River basin glaciers of Wisconsin Glaciation along
western, northwestern, and northern flanks of Mount Drum; also shown along Sanford

River valley
—————— Shoreline of Glacial Lake Atna (Nichols, 1965)
— - —— - — Azimuth of linear and drumlinoidal landform
sessseeeaeee- Channel cut by glacier melt-water stream

Area of ground moraine (Qwm) and fluvioglacial deposits (Qwf) with subdued relief probably
due to wave and current action in glacial Lake Atna, or later action of streams that deposited
thin mantle of alluvium over original deposit

3e Petrographic sample locality —Number indicates sample has been chemically analyzed and
corresponds to number in accompanying table

K-Ar age-date sample locality —Letter corresponds to letter in accompanying table
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10 gravel, and sand; locally silt and boulder gravel. Includes some glacial outwash from and minor hypersthene. Chemistry: sample 17
F-H K-Ar Age-Date Sample Localities young phases of Alaskan Glaciation Qsdfl DACITE FLOWS OF SNIDER PEAK — Massive dark-gray-weathering hornblende-rich
Y. OLD ALLUVIAL DEPOSITS — Includes: flows that radiate from general area of Snider Peak dome. Flows are as much as 100 m
o0 5 Ss0sn: MAP NO. SAMPLE NO.  ROCK UNIT Alluvium underlying intermediate and high terraces near major streams. Chiefly pebble to thick but appear to consist of complex multiple-flow cooling units suggesting possibility
A 74ALe-5 Qldd cobble gravel, and sand. Includes glacial outwash from various phases of Alaskan Glacia- of more than one source, perhaps in part including second-cycle cone-building flows.
B T4ALe-6 Qldd tion. Four sequences of deposition recognized on outwash flood plains below termini of They locally contzin abundant concentrations of xenoliths and exhibit conspicuous
C 74ALe-8 Qzaf v Nadina, West Drum, and Northwest Drum Glaciers columnar jointing. Rocks are light gray to pinkish medium gray with abundant medium
1 D T4ALe-50 Qldd “,'Q('J'a'f‘ Alluvium in fans and cones that are not graded to present-day stream levels. Chiefly (2-5 mm) phenocrysts of plagioclase and brown hornblende, minor to common hyper-
E 74ALe-9 Qzuf == cobble to pebble gravel, and sand; locally silt, boulder gravel, and organic deposits. sthene, and rare biotite, resorbed augite, and olivine generally in a feldspar-rich pilo-
I T4ALe-51 Qedd Commonly overlain by veneer of younger alluvial and colluvial deposits. Includes glacial taxitic to trachytic groundmass. Glassy phases have hyalopilitic and locally spherulitic
G 74ALe-58 Qrd outwash, mostly from older phases of Alaskan Glaciation. Three sequences of deposition groundmass textures. Chemistry: samples 23, 26
H T4ALe-56 Qzdf recognized locally LATE DACITE DOMES AND ASSOCIATED FLOWS — Six (I-VI) hornblende-biotite
I T4ALe-17 Qrd FEE COLLUVIAL DEPOSITS — Includes: dacite domes and associated short massive flows mark climax of second cycle of eruptive
] T4ALe-55 Qafb A Predominantly colluvium but includes a large percentage of alluvium from small streams. activity of Mount Drum volcano. Five of the domes (1, III, IV, V, VI) lie on 270° of arc
12-15 K T4ALe-24 Qafb Mostly diamicton, gravel, and sand defining a circle about 12.5 km in diameter centered approximately at present summit of
I-K L T4ALe-54 Qldd Colluvium on river bluffs developed in unconsolidated deposits. Mostly diamicton, sand, Mount Drum. The other dome (II) lies about 3.3 km outside projected circle on north-
M T4ALe-60 Qrd gravel, and silt east side of volcano and may belong to an earlier ring-dome complex (Qedd). All domes
N T4ALe-61 Qzaf (from talus) i Undivided mass-wastage deposits on moderately steep slopes underlain by bedrock or except parts of dome I w:eal_her a characteristic dark reddish brown. Interior of eroded
o T4ALe-15 Qedd = surficiul deposits. Chiefly diamicton, silty gravel, silty rubble, and sand. Most deposits central Hiags of dome 1 is light shades of gray, lavender, and green. Domes II, II, IV,
P T4ALe-57 Qdd RS . . : and VI retain their original blocky carapaces; northwest flow (sec. 34, T. 5 N., R. 4 E.)
originate by downslope movements such as creep, solifluction, and various types of rapid = A
Q 74ALe-52 Qsrd failure of slopes. Also includes talus, small landslides, small rock glaciers, and small from dome 1 has bee.n.planed by glacial action, and top of dome V has been destroyed
16—19 R T4ALe-10 Qldd alluvial fans by late explosive activity. Dacites are petrographically and chemically distinctive. They
L-N S 74ALe4 Qrd X : are light to medium gray and conspicuously porphyritic with abundant coarse (510 mm)
T 74ALe-12 Qsdf Qevg Colluvium underlying gently to moderately steep slopes most'ly on nor!hwest_em an_d phenocrysts of plagioclase, hornblende, and biotite, with locally rare hypersthene, augite,
U 74ALe-53 Qzuf northern flanks of Aj!oum Drum above ‘about 1,200 m. Deposits mcludt_a VOIC&FIIC'dchIS and resorbed quartz, in a felty to pilotaxitic-trachytic groundmass chiefly of fel dspar
v T4ALe-21 O flows _zmd rocks c_lerl\rec.l from more Fasnly weaﬂjemd t{eflmck local}y mixed with glacial minerals. Chemistry: samples 2, 3,4, 5, 15, 24
W 74ALe-3 Osdf deposits of pre.«Wlsconsm age.‘Dgpos.us merge with undl?lded coIluvlmm (Qc). ‘ EARLY DACITE DOMES AND ASSOCIATED FLOWS — Three hormblende dacite dom
Qls Landslide deposits of all types, including slumps, block glides, earthslides, debris slides and Qtnence. dAGth: Gomes
= flows, debris avalanches, and rockfalls; includes massive slump deposits within volcanic (1, 2, 3) on east flank of Mount Drum were apparently erupted early in dome-building
2024 avalanche deposits (Qva) in Nadina River and nearby valleys.May include some rock- stage of second cycle of volcanic activity and may represent a distinct phase of
O-R : glacier deposits second cycle associated with cone-building two-pyroxene andesite and dacite flows
Qg | ROCK-GLACIER DEPOSITS — Includes deposits that are active or were recently active in (Qzaf). All domes have been dissected by erosion, and dome 1, an extensive dome-flow
— generally well defined lobate forms, and deposits of old, generally inactive, rock glaciers complex with a surface area greater than 10 km?. is overlain by widespread deposits
with less well defined and commonly smooth margins. Chiefly rubble and diamicton. of glacial drift (Qog). Rocks of domes 1 and 2 are light to dark gray and porphyritic with
Deposits merge with undivided colluvium (Qc) abundant phenocrysts (2-5 mm) of hornblende and plagioclase, commonly resorbed
DRIFT OF ALASKAN GLACIATION — Includes: olivine, and minor to rare augite, biotite, and hypersthene in a pilotaxitic to trachytic
:“'&‘;3:"‘1 Chiefly ablati ; isti i ty rubble and diamni derlain b groundmass (dome 1), and a vapor-phase crystallized groundmass (dome 2) chiefly of
25-27 2o a2 hiefly ablation moraine on existing glaciers. Largely rubble and diamicton underlain by . !
SV 90,0707 glacier ice feldspar. Dome-3 rocks are generally coarser grained than rocks of domes 1 and 2, with
o e s X - ) i : common to abundant biotite, and may be part of the younger dacite ring-dome sequence
Arbitrary rock nomenclature used in this report is based on Qag Drift of young phase of Alaskan Glaciation. Mostly end and lateral moraines, including (Q1dd). Chemistry: samples 1, 20
the silica content of the rocks calculated from water-free some ground moraine, generally in front of existing glaciers. Rubble, diamicton, and !
analyses: some gravel and sand. May include some rock glaciers and drift of the old phase of
Basalt <54 percent SiO, Alaskan Glaciation
Basaltic andesite 54-55  percent SiO, Drift of old phase of Alaskan Glaciation. Mostly end and lateral moraines, locally in
4 Andesite 55-60  percent SiO4 front of rock glaciers. Chiefly diamicton and rubble; some gravel and sand. Covered in
'1"3 Dacitic andesite 60-61  percent Si0, places by colluvial deposits
Dacite 61-65  percent SiO,
Rhyoducite 65-70  percent SiO4
Rhyolite >70  percent SiO,
Qwm 2% o Q) 5 S ST S & CHEMICAL ANALYSES OF WRANGELL LAVA FROM MOUNT DRUM AND VICINITY
Ve AN | Analyses by U.S. Geological Survey rapid-rock method (Shapiro and Brannock, 1962)
Analysts: Sumuel Botts, Paul Elmore, and Hezekiah Smith|
Qwm = (( 5. £877000m. MAP NO.__ 17 23 26 2 4 3 24 5 15 20 I 12 19 10 9
% N, e \\ B4 0. 6" 2\ 30 SAMPLE NO._ _ 73-ARh-23 74-AMm-76B  74-ARh-310  74-ARh-306 74-AMm-74  74-AMm-72 73-ARh-24 73-ARh-20 73-ARh-27  74-AMm-86  74-AMm-77  74-AMm-75  74-AMm-83  73-AMm-134  73-ARh-19
62"(3&5.6‘? sgamfitli \ A Teg T R'3IE. RAE J 4 B {(VALDEZ D-2)! [ 526000m. . ) 1 44,36(5?’00‘ ROC]IC UNIT__ Qsrd T Qsdf 1 T Qldd 7 T Qedd 1 ———Qzaf——— I Qzdf |
SCALE 1:63360 Interior — Geological Survey, Reston, Va. — 1979 — G78217 5302__.___ 64.6 62.4 62.2 63.8 63.8 63.4 63.3 63.3 61.1 64.3 62.3 61.6 57.7 66.5 64.0
Base from U.S. Geological Survey, 1959 - 1 3 1 2 3 4 e Bedrock geology by R. L. Smith, D. H. Richter, and T. P. Al O3 17.6 16.6 16.3 15.7 15.6 16.7 16.6 16.9 17.3 17.0 16.2 16.7 15.7 16.2 17.5
Universal Transverse Mercator projection, 1927 3 S pe ey Hon . 1o Sros s Miller, 1973-74 (10 helicopter-supported days). Surficial Ve)Oq- 2.7 1.8 1.8 1.8 1.9 1.7 2.0 2.0 2.7 1.6 1.9 1.6 1.7 3.8 1.8
North American datum e W O S R S — i e o —L ~ geology from field investigations (western part) by D.R. [ - 1.2 2.6 2.8 2.0 2.0 2.4 1.8 2.2 1.8 2.2 2.8 3.8 4.4 .36 2.1
10,000-foot grid based on Alaska coordinate § £ S = tem NG 1 A, Y €hln, 1930, snid o 16 b prétation MO 1.9 2.5 4.0 3.1 3.1 3.2 29 3.4 3.5 23 41 3.8 6.3 3.0 24
system, zone 3. 1,000-meter Universal Trans- ‘ DOTTED LINES REPRESENT 50.F00T GNTOURS 4 b i ary, orchermpasilt LA Fee -wud ClO____ 49 4.8 5.1 4.9 5.0 5.3 4.9 5.2 5.5 4.9 5.0 6.2 6.5 47 5.1
worge:Morcgtor gt icksy: coumi o dn hius g NATIONAL GEODETIC VERTICAL DATUM OF 1929 e RS NayO___ 35 3.8 4.0 3.8 4.0 4.1 2.9 3.0 34 4.4 3.6 4.0 3.4 3.8 3.6
QUADRANGLE LOCATION K0 1.5 2.4 1.6 2.1 22 1.5 233 23 1.6 1.5 i.8 1.2 1.5 2.3 1.6
APPROXIMATE MEAN HyO+ .69 1.1 .25 .68 94 1.1 157 66 1.9 .75 49 31 .89 00 1.0
DECLINATION, 1979 HZO'.___ .61 .06 .05 .07 16 18 .30 .16 A9 .03 .07 07 .05 10 o b
z A' TiOz-___ 44 .70 .69 .63 .59 .60 .50 .52 .65 .58 .69 .82 .93 52 44
215 P05 13 .20 13 22 18 18 A3 1S A1 14 A7 .22 21 A7 13
A g 5 FEET MnO___ _ 07 .07 .07 .06 .07 07 .07 07 08 07 08 08 09 .07 .07
METERS @Y — 14,000 COy———— <.05 .01 .01 .01 .01 .01 <.05 <.08 <.08 .01 1 .01 01 .01 <.05
o= AR Sz — Total ___ 100 99 99 99 100 100 99 100 100 100 1o 100 99 101 100
SiOz S 65.6 63.8 63.0 65.0 64.8 63.9 65.0 63.9 62.5 64.9 62.5 61.6 58.6 66.1 64.8
— 10,000 (Water free,
00— normalized to 100)
s MAPNO.__ 30 28 27 18 7 1 16 21 8 14 13 6 29 25 22
SAMPLE NO. __ 74-AMm-93 74-AMm-94  74-ARh-310A  74-AMm-§2 74-AMm-84  74-AMm-78  74-ARh-300  74-ARh-315 74-AMm-85 74-Ale-23 74-Ale-55  74-AMm-73B  74-AMm-89  74-AMm-87  74-ARh-317
2000 — — 6000 ROCK UNIT __ Qzof ; . Qzuf ) ' Qdd . Qrd Qrf Qrdd . Qafb . Qwif Qafp QTda
§i0)-——__ 634 59.4 62.8 63.8 62.7 62.4 713 72.6 64.6 63.4 62.1 54.5 61.1 63.1 64.3
Qwm 4000 A1203___.__ 16.4 16.4 16.1 16.4 16.7 16.7 15.5 14,7 16.5 16.5 16.6 16.1 15.9 16.2 16.4
Qwf; Qwme Qul - Fe03- . 2.0 1.3 1.4 L9 2.3 2.0 .54 .70 17 1.7 "4 3.4 11 1.3 2.9
Lo [ S il o = — FeO__ 29 4.6 3.6 2.5 1.9 2.2 76 48 23 3.2 3.4 3.7 4.2 2.6 1.1
— 2000 MgO__ 45 5.1 3.8 2.8 2.9 25 41 40 2.4 i 2.6 6.3 3.4 25 1.9
Cal=—r s 5.8 6.5 5.9 5.3 L5 | 5.0 1.9 2.0 4.8 53 5.6 7.8 5.4 4.7 4.6
NayO . 3.8 3.6 3.8 4.0 3.9 3.8 4.6 4.6 4.2 4.5 1.6 3.1 3.5 4.0 4.2
0 7 - KyOo_ 14 1.0 1.4 1.7 1.5 1.4 2.6 2.2 1.7 1.1 1S 1.3 23 1.9 1S
B EEET HyOot . .28 .53 48 .21 .96 .80 .56 .51 .62 1.3 ST .80 1.1 1.5 .60
METERS HyO_ " -] A7 .08 .01 .64 1.3 .34 .89 05 23 1.4 1.4 .06 .02 1.0
__ 20,000 Ti0g.—— .55 59 s 67 62 55 23 25 55 77 60 L1 97 61 57
e POs———_ .16 16 20 A7 13 14 09 09 15 25 22 24 20 15 16
Assumed second-cyck Mount Drum — 18,000 MnO______ _ .08 A1 .09 06 .05 .06 .05 .03 07 10 .08 10 .08 .06 .04
stratocone prior toparoxysmal CO5 .03 .04 .01 .01 .02 .03 .02 02 .02 .01 .10 .03 .02 01 .01
_____ / explosive activity |
9= 50 — 16,000 Total _ ___ 101 100 100 100 99 99 99 99 100 101 100 100 99 99 99
. '\‘\ o - -
L N E:i L 14500 §i0p ———_  63.0 59.8 62.9 64.2 64.1 64.5 72.8 74.0 65.3 63.7 63.5 55.8 62.2 65.0 65.8
",' W | (Water free,
4000 — = " normalized to 100)
12 "'; Mount rum h L 12.000
=|0 o F
2 5 e ) GEO]-:OGY ) ) ) (FeO + 0.9 Fey O3) © Rhyodacite dome and
2000 — wlw — [~ 10,000 Mount Drum is the westernmost stratovolcano in the extensive volcanic provinee of south-central dacite flows of Snider
< ) Alaska informally referred to as the Wrangell volcanic pile. The rocks have been collectively named the Peak (Qsrd, Qsdf)
e | 8000 Wrangell Lava (Mendenhall, 1905) and range in age from Miocene to Holocene (Richter, 1975; ® Second-cycle late dacite
MacKevett, 1976). Petrographically and chemically the Wrangell Lava is typical of the basalt-andesite- domes (Qldd)
= thyolite association that is characteristic of the calcic and calc-alkaline volcanic arcs that rim the 4 Second-cycle early
2000 — 6000 Pacific margin. —_ d"‘;::_:“_’:"’;iﬁd(‘gnf
Org  Qig Qafp Qm Mount Drum was constructed between about 600,000 and 200,000 years ago (G. B. Dalrymple e-cgzdf y(;:of Qzuf) I
e and M. A. Lanphere, written commun., 1976) during at least two cycles of cone-building and ring- o Dadite dikes (6dd)
e —— == Qwr Qaf i Qouf — 4000 dome extrusion. The first cycle began with the construction of a cone consisting chiefly of andesite o First-cycle rhyolite domes
1000 — Qwif = ‘\Oig == = Qal | Qo2 Qcu Qal [~ and dacite and culminated with the emplacement of a series of rhyolite ring-domes. The second cycle and flows (Qrd, Qrf)
L 2000 of activity, following without an apparent significant time break, continued to build the stratocone 4 First-cycle rhyodacite
but with more silicic lavas, and was accompanied by the emplacement of an early and late series of dome (Qrdd)
Vent-plug dome I dacite ring-domes. The rhyodacite dome of Snider Peak and its massive dacite flows erupted late in the First-cycle flows (Qafb)
§ complex, diagrammatic — 0 second cycle, probably marking the end of vigorous constructive activity. After the second cycle, but
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with the volcanic conduits still charged with magma, violent explosive activity, apparently from the
central vent area, destroyed the south half of the stratocone and deposited approximately 7 km3 of
hot and cold volcanic avalanche debris over an area greater than 200 km2.

A
{N820 + Kzo}

M
(Mg 0)

A-F-M DIAGRAM OF THE WRANGELL LAVA FROM

MOUNT DRUM VOLCANO.

Note: Commonly used geologic symbols are printed on the map jacket;
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