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CORRELATION OF MAP UNITS
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VOLCANIC ROCKS
Lakes Plateau
area

Grizzly Lake, Tumble
Creek, Jaeger Mesa area

Local angular unconformity

Local angular unconformity

unconformity

Angular unconformity

Major angular unconformity

VOLCANIC AND SEDIMENTARY ROCKS

:I— Lower Cretaceous

~ Holocene
Cone Ridge, Mt. Gordon,
Ice Fields Plateau area
Local angular unconformity
- QUATERNARY
~ Pleistocene
Local angular unconformity
Local angular unconformity
Local angular unconformity
R = -
Pleistocene
3 X UATERNARY
- Pliocene,and T
older(?) AND TERTIARY
INTRUSIVE ROCKS
TERTIARY
CRETACEOUS

In “Correlation of Map Units,” above, the same map unit in different
areas does not necessarily imply contemporaneity

DESCRIPTION OF MAP UNITS
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ALLUVIAL DEPOSITS
Qal

Alluvium underlying active flood plains and terraces of major streams.
Chiefly gravel and sand

Alluvial fans and cones; only larger, better defined cones differentiated from
Qcu. Chiefly gravel and sand

ROCK GLACIER DEPOSITS — Includes deposits of active, recently active, and

formerly active rock glaciers. Chiefly rubble and diamicton

~ COLLUVIAL DEPOSITS

Undifferentiated colluvium on valley walls and hill slopes. Chiefly talus and
other slope debris but includes alluvium of numerous minor streams and
locally, glacial, rock glacier, and other mass-wasting deposits. Chiefly rubble,
gravel, sand, and silt; usually poorly sorted. May overlie and include
extensive glacial deposits (Qwg) in broad valleys

Solifluction and creep surfaces on high-level low-gradient slopes.
bedrock rubble but may include older glacial drift deposits

Chiefly

DRIFT OF THE ALASKAN GLACIATION — Chiefly end and lateral moraines of

the younger stade of the Alaskan Glaciation. Includes deposits of apparently
older stade of Alaskan Glaciation beyond toes of Jacksina Glacier and two
other unnamed glaciers at head of Jacksina Creek (secs. 10 and 15,
T. 4 N., R. 11 E. and secs. 11, 12, 13, 14, and 15, T. 3 N, R. 11 E).
Diamicton and rubble; local gravel

DRIFT OF WISCONSIN AGE

Well-defined lateral moraines. Probably of late Wisconsin age. Chiefly
diamicton
Undifferentiated glacial, fluvioglacial, and volcanoglacial deposits. Probably

represent more than one episode of Wisconsin Glaciation. Chiefly diamicton
and sand and gravel

DRIFT OF OLDER GLACIATIONS — Undifferentiated glacial and fluvioglacial

deposits interlayered with occasional thin volcanic flows. Observed only in
north wall of Jacksina Glacier valley where unit is overlain by a
dacitic andesite agglutinate flow (Qdaa) approximately 1.3 m.y. old. Chiefly
diamicton and sand, gravel, and boulders. Probably older than most of
basaltic cinder cones (Qbc)

WRANGELL LAVA (Quaternary and Tertiary)

Basalt and basaltic andesite cinder cones. Chiefly scoria, blocks, spindle bombs,
and lapilli intermixed with spatter debris, agglutinates, and minor thin flows.
Exhibits conspicuous dark-red oxidation colors. Fresh rock is chiefly gray to
dark-gray olivine basalt containing phenocrysts of olivine, plagioclase, and
lesser augite in a fine-grained intergranular to intersertal matrix. Many cones
still retain original form

Dacitic andesite agglutinate flow. Extensive single flow unit as much as 60 m
thick with well-formed columnar joints and black glassy base. Rocks are gray
to black and are mineralogically similar to unit Qdac, but contain very
abundant inclusions of both vitric and lithic volcanic debris, apparently
derived from a cone now largely destroyed. Near base, flow contains glacial
boulders as much as 1 m in diameter. Source cone appears to have been in the
Nabesna A-6 quadrangle 2 to 3 km west of the dacite cinder cone
(Qdac)

Dacite cinder cone. Chiefly dense glassy scoria and blocks showing bread-crust
texture. Rocks are dark gray to black and contain phenocrysts of augite,
plagioclase, and minor hypersthene in a glassy matrix. Cone still retains
original form. K-Ar date (M. A. Lanphere, written commun., 1974) on
plagioclase indicates age of 1.3440.20 m.y. (Sample 72-ARh-310)

Dacite and dacitic andesite glassy flows. Massive, thick flow or flows of dense
black glassy lava mineralogically similar to unit Qdac. Dashed line separates
well-defined younger (upper) flow or flows from older (lower) flow or flows

Dacite and andesite domes and flows. Broad irregular-topped piles, as much as
500 m thick, of massive columnar-jointed lavas. Rocks are chiefly dark-gray
to black two-pyroxene andesites and dacites containing small phenocrysts of
hypersthene, augite, and plagioclase in a felty to intersertal matrix. Locally
conspicuously porphyritic with large clear poikilitic plagioclase phenocrysts.
Source local, probably in part extruded beneath ice cover

Dacite flow. Massive single flow unit, 250 m thick, with dark-gray glassy base,
light-gray crystalline interior, and vapor-phase vesicular top. Rocks
contain small phenocrysts of hypersthene and minor augite in a dense, fine-
grained plagioclase-rich felty matrix

Basalt and andesite flows of Mt. Gordon. Thin flows with oxidized dark-red
scoriaceous tops and bottoms erupted from Mt. Gordon. Apparently mostly
older than the basalt and basaltic andesite cinder deposits on Mt. Gordon
(Qbc). Fresh rocks are dark gray and contain abundant olivine phenocrysts
and minor plagioclase in a dark augite- and plagioclase-bearing intersertal
matrix

Porphyritic andesite and dacitic andesite flows. Medium, dark-gray to black
vesicular flows chiefly of two-pyroxene andesite. Rocks contain abundant,
large conspicuous phenocrysts of white to clear plagioclase and smaller
phenocrysts-of hypersthene, augite, and occasionally olivine in a dark fine-
grained felty matrix. Source unknown, but probably local

Basalt and basaltic andesite flows. Dense thin to thick extensive flows, locally
exhibiting pronounced columnar jointing. Rocks are chiefly gray to darkgray
olivine basalts containing abundant phenocrysts of olivine, with minor hyper-
sthene, in a felty to intergranular matrix of augite and plagioclase. Indicated
source areas are the Ice Fields Plateau, the northeastern part of Jaeger Mesa,
and an eruptive center in the southeast corner of the Nabesna B-5 quadrangle.
K-Ar date (M. A. Lanphere, written commun., 1974) on whole rock indicates
age of 0.89+0.21 m.y. (Sample 73-ARh-99)

Rhyolite cinder cone and nuee ardente deposits. Cinder cone consists chiefly of
unconsolidated rubble of dense glassy blocks, pumiceous scoria, and lapilli.
Nuée ardente deposits composed largely of bread-crust blocks in a matrix of
unconsolidated ash and lapilli. Rocks are buff to light gray and contain rare
small hypersthene and plagioclase phenocrysts in a plagioclase-rich hyalopilitic
or glass matrix

Andesite flows. A variety of medium to thick augite-, hypersthene-, and olivine-
bearing andesite flows apparently from a number of local but largely unknown
source areas. Rocks range from light gray to dark gray and are not conspicuous-
ly porphyritic. K-Ar date (M. A. Lanphere, written commun., 1974) on
plagioclase indicates age of 1.46:0.03 m.y. (Sample 73-ARh-56)

Basalt tuff. Chiefly palagonitized air-fall lapilli tuff and ash and accretionary
lapilli in beds that range from 1 cm to 1 m thick and massive structureless tuff
and block breccia, Rocks are semi-indurated and characteristically buff to
yellow orange. Block, lapilli, and ash fragments consist wholly of glassy
scoria containing abundant olivine and minor plagioclase phenocrysts.
Deposits probably in large part result from sub-ice eruptive activity. Extensive
and thick deposits (as much as 300 m thick) in southeastern part of
quadrangle were apparently erupted from a vent, or series of vents, at the
north end of the Ice Fields Plateau. Other basalt tuff deposits in quadrangle
probably have local sources and may not be contemporaneous

Rhyodacite. Thick massive flows and irregular domelike masses locally
exhibiting highly contorted columnar jointing. Rocks are light gray, gray, and
pinkish gray and contain altered hornblende and occasional biotite phenocrysts
in a dense fine-grained plagioclase-rich matrix. In T. 5 N., R. 10 E. the
rthyodacite that is associated with massive palagonitized rhyodacite tuff
breccia (Qrb), was apparently extruded into an ice-filled valley

Rhyodacite tuff breccia. Massive, structureless palagonitized breccia containing
blocks and smaller fragments of rhyodacite mineralogically similar to the
associated rhyodacite flows (Qr). Breccia probably represents an ice-flow
contact deposit

Massive basaltic andesite flow. Massive flow or flows of dense to vesicular
basaltic andesite exhibiting pronounced columnar jointing. Rocks are dark
gray to black and contain abundant olivine phenocrysts and minor augite and
plagioclase phenocrysts in a fine-grained intersertal to intergranular matrix.
Unit caps north end of Lakes Plateau. Source is probably local

Basalt. Short flows and small irregular masses intimately associated with, and
probably the extrusive equivalent of, the palagonitic basalt tuffs (Qbt) in the
[ce Fields Plateau area. Rocks are dark gray to black and contain abundant
olivine phenocrysts in an intersertal olivine, augite, and plagioclase matrix

Andesite and basaltic andesite flows. Thin to medium flows with oxidized
dark-red scoriaceous tops and bottoms. Extensive sequence in eastern part of
quadrangle consists chiefly of gray to dark-gray flows containing sparse
olivine, hypersthene, and plagioclase phenocrysts; source is local, apparently
under the present ice cover in northeastern part of Ice Fields Plateau.
Flows that are in the limited exposure along the north wall of Tumble Creek
valley (sec. 35, T. 5§ N., R. 10 E.) represent the northernmost extent of a
basaltic andesite center in adjacent Nabesna A-6 quadrangle. Rocks are dark
gray to black and contain abundant hypersthene and minor olivine phenocrysts

Thin basalt and basaltic andesite flows. Texturally and mineralogically similar
to the flows of Mt. Gordon (Qgbf) and the flows in the young basalt and
basaltic andesite cinder cones (Qbc), but significantly older in age. Three
eruptive centers recognized

Basalt and basaltic andesite breccias. Oxidized basaltic breccias apparently
mark site of old cinder cones that are also probably source of thin basalt and
basaltic andesite flows (Qtbf). Fresh rocks are dark gray to black and contain
olivine and minor plagioclase phenocrysts in an intersertal matrix of augite,
olivine, and plagioclase

Dacitic andesite and dacite flows. Thick sequence of thin to medium flows with
minor interbedded tuffs and breccias representing main cone-building stage of
Jarvis volcanoes which extend into the McCarthy D-7 and Nabesna A-6
quadrangles. Rocks are gray, dark gray, and pinkish gray. Chiefly two-
pyroxene dacitic andesite containing hypersthene, augite, plagioclase, and rare
olivine phenocrysts in a felty plagioclase-rich matrix. In southwest corner of
quadrangle sequence is cut by numerous dark-colored dikes probably chiefly of
andesite composition. K-Ar date (M. A. Lanphere, written commun., 1974)on
plagioclase indicates age of 1.63t0.42 m.y. (Sample 72-ARh-307a)

Rhyolite dome. Light-colored dome with rubble carapace. Rocks are light gray
to buff and fine-grained, and contain sparse altered hornblende and rare hyper-
sthene phenocrysts in a dense feldspar-rich hyalopilitic and pilotaxitic matrix
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Rhyodacite dome. Gray, rubble-covered dome. Relation to other volcanic
units is not certain. Rocks are light gray to gray and contain small altered
hornblende and hypersthene phenoerysts in a dense feldspar-rich hyalo pilitic
matrix

Andesite breccia. Massive sequence of light-gray to drab-brown fine to coarse
structureless breccia, as much as 500 m thick, exposed on Cone Ridge.
Probably represents youngest deposits of an andesite volcanic center that was a
source for some of the undifferentiated flows, tuffs, and breccias (QTuf)

Basalt and basaltic andesite flows. Extensive sequence of thin to medium flows
with oxidized dark-red scoriaceous tops and bottoms in northwestern part of
quadrangle. Rocks are gray to dark gray and contain small phenocrysts of olivine
and minor hypersthene in a fine-grained intergranular to intersertal matrix
of plagioclase and augite. Locally matrix is altered to chlorite and clay
minerals. Source probably from volcanic center to northwest in Nabesna B-6
quadrangle

Rhyolite flows and domes. Extensive thick flows and probably domes of gray to
pinkish-gray devitrified rhyolite with black porphyritic glassy base. Devitrified
rocks contain sparse phenocrysts of biotite and plagioclase in an extremely
fine-grained felty matrix. Glassy base contains abundant plagioclase and
sparse hypersthene in a perlitic glassy matrix. K-Ar date (M. A. Lanphere,
written commun., 1974 unpub. data) on plagioclase indicates age of.2.85+¢
0.05 m.y. (Sample 73-ARh=111)

Undifferentiated flows, tuffs, and breccias. Chiefly medium to thick flows of
andesite, basaltic andesite, and basalt interbedded with a variety of pyroclastic
deposits, volcanic mud flow deposits, and probably some volcano-glacial
deposits. Rocks are locally altered to chlorite and clay minerals, and vesicles
are often filled with quartz, chlorite, calcite, and zeolite minerals, Source
from a number of poorly defined and largely covered older eruptive centers.
Abundant dikes chiefly of andesite composition in southeastern part of
quadrangle. K-Ar dates (J.W. Deininger and D. Turner, oral commun., 1972)
from correlative volcanic strata in adjacent Nabesna B-5 quadrangle suggest an
age span of 10 to 2.5 m.y.

INTRUSIVE ROCKS
PORPHYRY — Lightgray to gray hornblende-plagioclase dacite porphyry

UNDIFFERENTIATED GRANITIC ROCKS — Chiefly altered quartz diorite and
granodiorite. Middle Cretaceous in age

VOLCANIC AND SEDIMENTARY ROCKS

CHISANA FORMATION (Lower Cretaceous) — Andesite flows, fragmental
volcanic rocks, and volcaniclastic rocks locally strongly propylitized
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GQ-1292
CHEMICAL ANALYSES OF WRANGELL LAVA FROM THE NABESNA A-5 QUADRANGLE, ALASKA
[ Analyses by U.S. Geological Survey rapid rock method (Shapiro and Brannock, 1962).
Analysts: P, J. D. Elmore, John Glenn, James Kelsey, and Hezekiah Smith]
Map Qbe Qdaa Qdac Qdad Qd Qebf
uﬂit i []
I 1 | 1
Map No. 1 2 3 4 5 6 7 8 9
Field No. 71-ARh-106 72-ARh-304 72-ARh-311C 72-ARh-310 71-ARh-103a 71-ARh-115 73-ARh-113 72-ARh-319a  71-ARh-107
Si0; 5115 54.1 59.7 63.7 60.6 58.0 62.7 62.7 54.5
Al; O 17.5 16.9 16.2 15.7 17.8 17.0 16.8 17.4 17.8
Fea0s 3.3 24 2.7 L3 1.9 1.3 1.5 1.5 24
FeQ 59 5:5 4.4 44 36 5.1 3.2 3.5 5.5
MgO 5.5 6.1 2.7 2.0 1.7 4.0 2.8 1.6 5.0
a0 8.0 1.5 S:7 4.1 4.7 59 52 44 7.2
Na, O 3.6 3.7 4.3 4.1 4.8 3.7 3.0 5.2 3.7
K.0 .88 1.0 2.1 2.8 1.6 1.9 1.6 1.6 98
H; 0! 1.00 1.20 .56 .64 2.05 1.20 1.33 1.00 1.09
TiO, 1.90 1.30 1.50 1.20 62 97 67 1 1.00
P:Os .37 37 44 34 A5 .30 .19 43 34
MnO 22 5 12 09 19 .16 09 A3 .20
Total 99.67 100.22 100.42 100.37 100.01 99.53 99.08 100.17 99.71
Si0; (water-
free analysis) 52.19 54.15 59.78 63.87 61.86 58.99 64.14 63.23 55.26
Map bf
it Q]::af Qlff Qrc Qm | er
i 1 T L
Map No. 10 11 12 3 14 15 16 17 18
Field No. 72-ARh-336 72-ARh-313 72-ARh-309 72-ARh-323 73-ARh-101 72-ARh-315 72-ARh-305 72-ARh-335 72-ARh-340
Si0, 59.7 57.3 54.1 51.8 57.3 71.5 54.4 67.2 67.9
Al O3 17.2 16.9 16.6 17.1 17.7 14.8 15.6 17.2 173
Fea0s 1.7 1:9 2.6 3.1 24 6 1.7 Y5 1.2
FeO 4.2 4.6 5.2 6.6 37 1.1 5.6 2.0 1.3
MzO 2.9 4.4 6.3 5.9 5.7 43 7.8 1.1 .88
Ca0 6.4 13 7.7 8.2 7.2 1.5 7.2 32 3.1
Na: O 4.1 38 3.6 3.9 29 4.5 3.1 5.1 5.2
K:0 1.6 1.5 .86 =k ) 1.0 2.8 2.1 1.9 1.9
H,0! .99 91 a2 .68 9 1.88 1.10 41 2
TiO, 1.20 1.20 1.30 1.80 .80 .24 1.20 51 47
P:0s 37 30 .30 44 12 .08 43 &5 .23
MnO .06 1 A2 15 A1 .06 I3 .10 .08
Total 100.42 100.12 99.40 100.38 99.72 99.49 100.34 100.47 100.28
SiO; (water-
free analysis) 60.04 57.76 54.82 51.96 57.92 73.25 54.82 67.16 68.20
Map ) )
ahit Qabf Qid QTrd QTr QTbf QTrf
— I 1 | E— . f L 1 f . 1
Map No. 19 20 21 22 23 24 25 26 27
Field No. 72-ARh-326 72-ARh-328 72-ARh-307 72-ARh-308 72-ARh-338 72-ARh-316 72-ARh-318 72-ARh-334 71-ARh-113
Si0: 554 54.5 61.8 61.3 1.4 68.3 542 526 72.2
Al; O, 17.7 17.6 16.6, 16.8 15.9 16.4 ¥ 18.0 14.5
Fe, 05 2.8 2.9 2.3 24 1.3 1.1 3.9 57 1.6
FeO 4.5 43 3.2 3.1 A4 2.0 4.9 4.4 .30
MgO 4.6 5.2 2.5 3.4 .62 1.0 5.5 39 23
Ca0 7.5 7.8 4.8 55 2.0 3.4 79 6.6 1.2
Na, 0 3.8 3.7 4.4 4.2 4.9 4.6 3.8 45 4.5
K.0 1.6 1.5 22 1.8 2.0 2.0 90 1.2 34
H. 0! .53 56 ) 1 .88 1.20 1.00 .55 76 95
TiO2 1.40 1.40 1.10 94 37 53 1.40 1.90 1.00
P,0s 42 38 .28 25 A2 18 37 61 07
MnO .09 A1 .09 .08 02 .08 A3 15 A1
Total 100.34 99.95 99.98 100.35 100.07 100.29 100.65 100:32 100.06
Si0; (water-
free analysis) 55.51 54.84 62.25 61.63 72.22 68.79 54.64 52.83 72.85
Map : el
anit QTrf QTuf Arbitrary rock nomenclature used in this
g Il p 1 report is based on the silica content of
Map No 28 29 30 31 32 the rocks calculated from water-free
. : nalyses:
Field No. 73-ARh-111 71-ARh-114 72-ARh-317a 72-ARh-325  72-ARh-329 N _
Basalt, < 54  percent SiO2
Si0, 70.5 62.5 53.9 58.5 60.4 Basaltic andesite, 54-55  percent SiOs
Al; O, 14.5 16.9 174 18.0 16.7 Andesite, 55-60  percent SiO:
Fe, 04 .88 2.1 34 il | 1.8 Dacitic andesite,  60-61  percent SiOs
FeO 1.2 2:5 5.0 4.0 314 Dacite, 61-65  percent SiOa
Rhyodacite, 65-70  percent SiO;
MgO 54 27 5.1 28 2.9 : - ;
a0 17 46 7.8 6.9 53 Rhyolite > 70  percent SiO;
Na; O 4.3 4.0 3.6 4.2 4.1
K.0 33 1.5 95 1.5 .96 The volcanic rocks of the Nabesna A-5 quadrangle are part of an
H, 0" 253 2.30 1.20 78 3.10 extensive volcanic province in south-central Alaska informally refer-
TiO 19 53 1.50 1.20 91 red to as the Wrangell volcanic pile. The rocks have been collectively
P 0’ '03 '1 8 43 33 21 named the Wrangell Lava (Mendenhall, 1905). Petrographically and
1173 . = ¥ 2 '07 '07 chemically the Wrangell Lava is typical of the basalt-andesite-thyolite
MnO 06 A3 1 ’ : association that is characteristic of the calc-alkaline volcanic arcs that
¥ T = = —— S rim the Pacific margin. The petrochemical similarity between the
Total 99.98 99.94 100.40 100.38 99.85 Wrangell Lava from the Nabesna A-5 quadrangle and the lavas from
SiO; (water- Mount Jefferson, Oregon (Greene, 1968) in the Cascade Range is
free analysis 72.35 64.01 54.34 58.74 62.43 shown in the AFM diagram.
' H,0=H,0" + H, 0"
Analyzed samples listed in approximate order of increasing age. F(FeQ + 0.9Fe;03)
+
So
O
o+
+
+
+
g
@ I
®@
@ @
©) * " . ”
? 5 MILES (Na,0 + K. 0) (MgO)
]
! ! AFM DIAGRAM OF THE WRANGELL LAVA (DOTS) FROM THE NABESNA
0 5 KILOMETRES

SKETCH MAP OF NABESNA A-5 QUADRANGLE

SH

OWING LOCATION OF ERUPTIVE CENTERS

A-5 QUADRANGLE, ALASKA, AND LAVAS (CROSSES) FROM MOUNT
JEFFERSON, OREGON.

EXPLANATION
Contact — Known, approximately located, or inferred +
— — — — Contact between well-defined flows in units Qdaf and Qjd
ALl Crater rim O
e s
Strike and dip of air-fall beds ®)
=22 Inclined
c:] Horizontal
—>15 Flow direction — Number indicates flow gradient in degrees, where gradient is
more than 5°
° Petrographic sample locality — Number indicates sample has also been chemically

analyzed and corresponds to number in accompanying table of analyses. Starred
locality indicates sample has also been dated by K-Ar method

Eruptive Centers — (Also shown on smaller scale Nabesna A-5 map above)

Stratocone — Composed chiefly of andesite to dacite flows and breccias. Queried

where inferred

Inferred shield volcano — Covered by ice on the Ice Fields Plateau

Cinder cone -
basaltic andes
IN,R.1I1E

Siliceous dome

Principally small volcanic cones composed chiefly of basalt and
ite scoria and flows. Includes small dacite cinder cone in sec. 7, T.

— Principally thyolite or rhyodacite domes but includes three

thick, broad domelike piles of andesite and dacite around the northwest

perimeter of t

he Ice Fields Plateau. Queried where inferred

Plugs and other small undifferentiated primary and secondary vents
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