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quadrangle. Most of the Kern Canyon fault offset occurred prior to 3.5 m.y. ago because
a basalt flow of that age astride the fault shows little or no offset (Moore and du Bray,
1978).
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iG] e o ) Arrows show relative hornzx?ntal displacement of strike-slip fault. Great Basin to the east (Lockwood and Moore, 1979). These small shear faults are
8 " Bar and ball on downthrown side of normal fault commonly mineralized by quartz and epidote and contain sulfides of iron, copper, and
',;;_ 3_ Small shear faults, showing dip—Arrow shows relative horizontal molybdenum. The mapped areas of minor copper mineralization occur in these small
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F *’é‘ r QUATERNARY )
i A Strike and dip of felsic dikes GLACIATION
“|+o65 Strike and dip of foliation Because of the high elevation of much of the quadrangle, extensive glaciation
55 Inclined occurred during the Pleistocene and Holocene Epochs, and glacial deposits are well
. ) preserved on the high uplands of Chagoopa Plateau as well as in the drainage basins of
—— Vertical Tyndall, Wright, Wallace, and Whitney Creeks east of the Kern Canyon (Matthes,
el . o . . ) 1965). Small glaciers descended part way down the canyons of the east range front, but
GRANITIC ROCKS ‘_‘ Strike of foliation or bearing of lineation—Dip or plunge unknown their deposits have been largely removed or modified by later stream action. Five ages of
4054 (Rock names from classification of Streckheisen, 1973) @) Area: of niinor copper mineralismion and staining glacial deposits are distinguished where possible by reconnaissance mapping and aerial
T.145. photograph interpretation. The oldest pre-Tahoe moraines are thoroughly weathered,
- Dark-colored rocks Medium-colored rocks Light-colored rocks A Location of orbicular granitic rock and rarely show morainal crests. Tahoe and Tioga moraines (referred to as the
Y - | ‘ | = NN N0, (Generally more than 10 (Generally 5-10 percent (Generally less than 5 Wisconsin Glacial Stage by Warhaftig and Birman, 1965) show well-developed lateral
4063 : X v s @ ppet) ¢ ; i g 9 FEET percent dark minerals) dark minerals) percent dark minerals) Note: Primary foliation in igneous rocks measured on elongate mineral moraines in which about 50-70 percent of the boulders are weathered. Recess Peak
i g y i 7 ;i ‘ * / grains and mafic inclusions. Foliation in metamorphic rocks measured on moraines occur within 2 km of cirque headwalls and contain fresh boulders. The
) mineral grains and mineral aggregates, schistosity, and cleavage. youngest glacial deposits are represented by more than 70 rock glaciers, which rarely
e - exceed 1 km in length within north- to northeast-facing cirques. They contain interstitial
) Kr;a ice and are characterized by steep, unstable toes. The quadrangle contains about 700
mapped lakes and ponds all formed by glacial action. The lake basins are dammed by
Late moraines or are scooped from bedrock by ice erosion.
11 [ Cretaceous INTRODUCTION
The Mount Whitney quadrangle includes about 620 km?2 of the crestal region of the
B Sierra Nevada. All of the quadrangle west of the Sierra Nevada crest is within Kings SELECTED REFERENCES
r CRETACEOUS Canyon and Sequoia National Parks. That part east of the crest includes the steep Bateman, P. C., Clark, L. D., Huber, N. K., Moore, J. G., and Rinehart, C. D., 1963,
4060 ) eastern escarpment of the range and a small part of the west side of Owens Valley The Sierra Nevada batholith—a synthesis of recent work across the central part: S,
i Mount Whitney, the highest point in the conterminous United States at an elevation of Geological Survey Professional Paper 414-D, p. D1-D46. A technical description of
“s 4418 m, is on the range crest in the southeastern part of the quadrangle. The great the geology of the pregranitic and granitic rocks of the central Sierra Nevada based on
- | Bk north-trending glacial canyon of the Kern River lies between the Sierra crest to the east studies made prior to 1962.
4059 Cretaceoiis and the Great Western Divide to the west. The only roads in the quadrangle are dirt Bateman, P. C., and Chappell, B. W., 1979, Crystallization, fractionation, and
roads in the northeast corner that approach the base of the eastern range escarpment. solidification of the Tuolumne intrusive series, Yosemite National Park,
- o However, the John Muir Trail threads southward east of the Kern Canyon and west of California: Geological Society of America Bulletin, Part I, v. 90, p. 465-482. A
- ) the Sierra crest and terminates at the summit of Mount Whitney. The High Sierra Trail description of a nested granitic sequence similar to the Paradise-Whitney
s Jd7 } JURASSIC enters the quadrangle in the south, follows the Kern River north, and joins the John Muir Granodiorites.
‘ Trail at Wallace Creek. Chen, J. H., 1977, Uranium-lead isotopic ages from the southern Sierra Nevada
4058 - - batholith and adjacent areas, California: Santa Barbara, California University, Ph.D.
METAMORPHIC ROCKS thesis, 183 p. New radiogenic ages of granitic rocks in the Mount Whitney
] JURASSIC' OR ; quadrangle.
w057 ' METAVOLCANIC ROCKS [ TRIASSIC Small elong'a‘te masses of n'1e'tavolcamc rocks are preseryed laf‘ggly e Chen, J. H., and Moore, J. G., 1979, Late Jurassic Independence dike swarm in Eastern
between gramtlc plutons. Ongm'ally, these rocks were chle.ﬂy silicic metavolcanic tuffs California: Geology, v. 7, p. 129-133. Includes radioisotope ages in areas adjacent
= and breccias, but they are extensively sheared and recrystallized, largely by the intrusion to the Mount Whitney quadrangle.
JRv J of the enormous masses of hot granitic magma, to phyllite and schist. No fossils have Evernden, J. F., and Kistler, R. W., 1970, Chronology of emplacement of Mesozoic
1056 been found in the metamorphic rocks of the quadran'gle, but fossils of Late Triassic ar‘1d batholithic complexes in California and western Nevada: U.S. Geological Survey
. Early Jurassic age have been recovered from sedimentary rocks interbedded with Professional Paper 623, 42 p. Discusses age dating of granitic rocks throughout the
similar metavolcanic rocks in the Mineral King roof pendant 10 km southwest of the Sierra Nevada.
DESCRIPTION OF MAP UNITS quadrangle (Saleeby and others, 1978). Farquhar, F. P., 1965, History of the Sierra Nevada: Berkeley, University of California
4055 Press, 262 p. Contains an account of early exploration in the Mount Whitney region.
g SURFICIAL DEPOSITS GRANITIC ROCKS Lo(c:l;lwfood, J. P., and Moore, J. (f3., I1979, l}egional\l ?caéom;ﬁorl;f l;he Sierl:a Ne;zda,
o rani i ithi i ifornia, on conjugate microfault sets: Journal of Geophysi esearch: v. 84, p.
:E n Qal ALLUVIAL DEPOS[TS. (Quaternary)—Alluvium u.nderlying meadows, b egr oc;ﬁgfr&c:s qtlf;egr:slgc;‘: g]c[(:): ifstll?: ;?:mv:d;:;?sog:hglﬁg:: 1::r2??£a:;:dﬂ: 6041-6049. Discusses the distribution and origin of minor strike-slip shear faults.
53 T stream gravels of alluvial fans, and valley-fill deposits magma (largely molten rock) during the Late Cretaceous Period as shown by Matthes, F. E., 1965, Glacial reconnaissance of Sequoia National Park, California: U.S.
Na o3 TILL AND TALUS (Quaternary)—Morainal crests shown by dotted line. radiometric age dating of the time of cooling and crystallization. Age dates utilizing the Geological Survey Professional Paper 504-A, 56 p.
7 Includes: potassium-argon method have been recalculated on the basis of the new, revised Moore, J. G., 1963, Geology of the Mount Pinchot quadrangle, southern Sierra
& Rock glaciers constants (Steiger and Jager, 1977). Several small sheared plutons in the southwestern Nevada, California: U.S. Geological Survey Bulletin 1130, 152 p. Geology of the
‘“} w053 R Peak Till part of the quadrangle are intruded by abundant mafic dikes that appear to belong to the quadrangle to the north.
3 ol Independence dike swarm, which is of regional extent (Moore and Hopson, 1961). The —— 1978, Geologic map of the Marion Peak quadrangle, Fresno County,
Y Tioga Till dikes of this swarm 15 km to the east have been dated as Late Jurassic (Chen and California: U.S. Geological Survey Geologic Quadrangle Map GQ-1399. Geology
3 Moore, 1979). The granitic masses cut by them are tentatively assigned to the Triassic or of the quadrangle to the northwest.
3 = Tahoe Till Jurassic Period. Moore, J. G., and du Bray, E., 1978, Mapped offset on the right-lateral Kern Canyon
3 o ol Tahoe) il The Late Cretaceous pulse of igneous activity culminated in the intrusion of one of the fault, southern Sierra Nevada, California: Geology, v. 6, p. 205-208.
s e er (pre-Tahoe) largest and youngest granitic sequences in the Sierra Nevada—the nested sequence of Moore, J. G., and Hopson, C. A., 1961, The Independence dike swarm in eastern
at Talus, alluvial-fan deposits, slope wash, and undifferentiated glacial the Paradise pluton intruded in its center by the Whitney pluton. This composite California: American Journal of Science, v. 259, p. 241-259. Describes a regional
- deposits intrusion extends 83 km southeastward from the central part of the Marion Peak swarm of dark-colored dikes, similar to those in the southern Mount Whitney
ws] quadrangle on the northwest (Moore, 1978), through the Mount Whitney quadrangle, quadrangle.
GRANITIC ROCKS to the southeastern part of the Olancha quadrangle on the southeast (Moore and du Saleeby, J. B., Goodin, S. E., Sharp, W. D., and Busby, C. J., 1978, Early Mesozoic
Dark-colored rocks Bray, 1978). The sequence attains a width of 23 km south of the Mount Whitney paleotectonic-paleogeographic reconstruction of the southern Sierra Nevada region,
20 quadrangle. Because of the great extent and distinctive character of the rocks in this in Howell, D. G., and McDougal, K. A., eds., Mesozoic paleogeography of the
» kma || MAFIC DIORITE AND QUART2 DIORITE DIKES {Late Crta- sequence, they are here formally designated the Paradise Granodiorite and the Whitney Western United States: Society of Economic Paleontologists and Mineralogists,
4050 guols—REdiotuts ke phism bk Granodiorite. The type locality of the Paradise Granodiorite is on the east side of Pacific Section, Los Angeles, California, p. 311-336.
' - GRANODIORITE OF LONE PINE CREEK (Late Cretaceous)—Dark Paradise Valley in the east-central Marion Peak quadrangle (Moore, 1978); that of the Steiger, R. H., and Jager, E., 1977, Subcommission on geochronology: convention on
35" b 5' granodiorite with abundant mafic inclusions. Finer grained, darker, and Whitney Granodiorite is 200 m north of the summit of Mount Whitn,ey Moc,lal analyses the use of decay constants in geo- and cosmochrono]ogy; Earth and Hanetary
P A i mixed facies shown by dotted pattern have been made of 63 stained rock samples collected from these units across the Sciences Letters, v. 36, p. 359-362.
waéi ' - GRANODIORITE OF MITCHELL PEAK (Late Cretaceous)—Dark quadrangle, and the proportions of quartz, alkali feldspar, and plagioclase feldspar are Streckheisen, A. L., 1973, Plutonic rocks, classification and nomenclature
[ fine-grained porphyritic granodiorite. Pb-U age 91 m.y. (Chen, 1977) shown in the accompanying triangular diagrams (fig. 1). The average rock type of each recommended by the International Union of Geological Sciences Subcommission on
GRANODIORITE OF SUGARLOAF (Late Cretaceous)—Dark granodiorite unit is granodiorite in the classification system employed (Streckheisen, 1973), although Wt?xehsygem(alﬁcs 0; igpeous rj‘cﬁ: Cl;;ggm_‘l’;;v Vle’t no. 10, fp.th26;30:ﬁ o
0 i divi : ; ; : : ahrhaftig, C., and Birman, J. H., , The Quaternary of the Pacific mountain
o DIKES OF INDEPENDENCE DIKE SWARM(?) (Jurassic)—Subvertical dikes ;;‘,;“;‘ﬁ;f};,‘;,if:;‘;,{;fﬁ:d‘z:?j;“ﬁ iy ey el L system in California, in Wright, H. E., Jr., and Frey, D. G., eds., The Quaternary of the
of fine-grained diorite and granodiorite porphyry tentatively assigned to The massive (1100 km?2) northwest-trending Paradise-Whitney nested sequence was United States: Princeton, New Jersey Princeton University Press, p. 299-340.
the Independence dike swarm with a Pb-U age of 148 m.y. (Chen and emplaced as a single intrusion about 85 m.y. ago. After emplacement, the mass began
Moore, 1979) solidifying from the walls inward. Before complete solidification, the partly molten and
- MAFIC PLUTONIC ROCK (durassic or Triassic)—Quartz diorite, diorite, and somewhat more differentiated siliceous core of the intrusive mass (the Whitney
- hornblende gabbro. Includes mafic hybrid rocks of granodiorite Granodiorite) surged upward and burst through its solidified wall on the southeast side,
g" composition largely southeast of the quadrangle (Moore and du Bray, 1978). The pluton of the
’ w0 Medium-colored rocks Whitney Granodiorite is distinctly domical in profile, and the present level of exposure is 60
i 'WHITNEY GRANODIORITE (Late Cretaceous)—Porphyritic granodiorite apparently not far be!ow its top. .Wifhin the quadrangle, i§ westenj and eastern contacts L\ Paradise
and granite with large (4-8 cm) phenocrysts of potassium feldspar. dip ur?der the Par?\d.nse Qranodnonte, and the Pluton axis p]unges‘north beneat.h t.he Q Granodiorite
Average biotite K-Ar age 83 m.y. (Evernden and Kistler, 1970) .Paraf';llse. Aﬂ:’ so(lﬁ(lﬁcaho; cl;]f the ‘épﬁfr mtanglnt:;l paf:’ts ofdthe Wh‘ttri’“ey Gl:an"d'::te%
= e - granite porphyry dikes and sills probably originating from deeper, still molten parts o .
g5 @’% N - PAR:ﬂS;Eanggga?szﬂEZé:f: pig%:;’:;)ago(my::cﬁ:r;zg gzrletg the pluton were emplaced in fractures at its northern limits and near Mount Whitney. Granite
2o by abunda;xt zonally arranged inclusions of biotite and hornblende The most remarkable of these intrusions is the Golden Bear granite porphyry dike in the
Y Biotite K-Ar a,ge 78 m.y.; hornblende K-Ar age 84 m.y. (Evernden an d north, which extends 14 km in a N. 40° E. direction from near the northern part of the
: Kistler, 1970). Pb-U i 86 C & Whitney Granodiorite to the eastern range front in the Mount Pinchot quadrangle
e istler, , age 86 m.y. (Chen, 1977) (Moore, 1963)
o - GRANODIORITE OF CHAGOOPA (Late Cretaceous)—Includes This intrusive sequence is very similar to other large young granitic intrusions in the -
fine-grained granodiorite and older porphyritic granite (dotted). Sierra Nevada, particularly the Tuolumne Intrusive Suite 120 km to the northwest Quartz Quartz
Fine-grained granodiorite sill 120-240 m thick of Kaweah Peaks is (Bateman and Chappell, 1979). The Tuolumne Intrusive Suite is large (62 km long), monzonite monzodiorite
4 tentatively included includes the youngest plutons in the region (90-79 m.y., Evernden and Kistler, 1970), 5
wgh ) - DRAGON PLUTON (Early Cretaceous)—Quartz monzodiorite and quartz and occurs in the crestal region of the Sierra Nevada. Moreover, the three intrusive ¢ 5.5
monzonite. Provisional Pb-U age 103 m.y. (Chen, 1977) pulses of the sequences in the Mount Whitney quadrangle—the Paradise Granodiorite, 65 <A 10 P
- OLDER SHEARED GRANODIORITE (Jurassic or Triassic) Whitney Granodiorite, and granite porphyry dikes and sills—are matched in 60
sl I composition and texture by the three late pulses of the Tuolumne—the Half Dome L\ .
/ g Light-colored rocks Granodiorite, Cathedral Peak Granodiorite, and Johnson Granite Porphyry, Q Wh'“TeY,
s GRANITE PORPHYRY DIKES AND SILLS (Late Cretaceous)—Fine respectively. Srpaceiialits
groundmass with phenocrysts of quartz and potassium feldspar.
| soq 000m Numbers on Golden Bear dike indicate width in meters. Shorter dike to FAULTING
104 Z?:tgr:r(\)irt\;ag::rgsge:ﬁ prclii:k iR Two of the range-front normal faults that bound the Sierra Nevada block on the east
; . . side are shown in the northeast corner of the quadrangle. The longer of these, the .
. \ . e ok S TATD f / ‘ A - = ] o BULLFROG FLUTON (Eady Cretaceous)—Gramtfz and q.uartz r?onzom‘te. Independence fault, has been traced 13 km north into the Mount Pinchot quadrangle .
36030 atf - 7 == e 0 Y T (KERN PEAR) 78 9 80 % ) o m - - 3 i ey a0 Pb-U age 103 m.y. (Chen and Moore, 1979). Finer grained mixed facies (Moore, 1963). ‘ -
¥ ahaany by @etied patiém The right-lateral strike-slip Kern Canyon fault is 14 km long within the quadrangle but s B
@ INTERIOR—GEOLOGICAL SURVEY, RESTON, VA—1981—G80143 7 . e ght-lateral strike-slip Kern Lanyon 1ault is m long within the quadrangle ou
& Base from U.S. Geological Survey, 1956 180 SCALE 1:62 500 Geology by J. G. Moore, 1975-78; J. H. Fink, 1975; ~§;'¢o INDEPENDENCE PLUTON (Early Cretaceous)—Granite. Provisional Pb-U extends more than 100 km to the south (Moore and du Bray, 1978). Secondary
& 10,000-foot grid based on California coordinate system, zone 4 k [ S 1 25 ¢ 4 5 MILES E. A du Bray, 1976-77; and T. W. Sisson, 1978 %;s% age 112 m.y. (Chen, 1977) subparallel faults and shear zones are common within 1 km of the fault on each side but
” 1000-meter Universal Transverse Mercator grid ticks, £ s GRANITE OF MOUNT KAWEAH (Early Cretaceous)—Fine-grained granite are not mapped because they occur on the steep cliffs of the Kern Canyon. Five small 5
zone 11, shown in blue 2| /o TNR5E- i [0 1 2 3 4 5 7 KILOMETERS commonly containing pyrite right-lateral faults in the northern part of the quadrangle may represent distributed strain \ X \
Limited photo revision in 1967 s 5 HHHHH — = I ' e ‘ .
/e OLDER SHEARED GRANITE (Jurassic or Triassic) where displacement on the Kern Canyon fault system is small. Toward the south, 65 <A 35 10 P
5 RORITHRL MUIFRAL B0 FECT QUARRANGLE LOGATION horizontal displacement increases systematically to about 13 km, 35 km south of the

Figure 1. Triangular diagrams showing volume proportions of quartz (Q), alkali feldspar
(A), and plagioclase feldspar (P). Dots are individual analyses; circles, averages of
analyses.
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