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olithic rocks. The early Mesozoic Buckskin Formation of Reynolds and Spencer (1989), which is corre-
lative with the Moenkopi Formation, crops out in the Kilbeck Hills where it overlies the Permian
Kaibab Limestone. The metasedimentary gneiss of Sheep Hole Mountains is also inferred to represent
early Mesozoic strata, but its contact relations are obscure.

The earliest Phanerozoic intrusion in the quadrangle is the Early Triassic quartz monzonite of
Twentynine Palms (approximately 240 Ma). This quartz-poor unit (fig. 2f) forms four small bodies in
the southwest corner of the quadrangle and is more widepread west of the quadrangle (Rogers, 1961;
Dibblee, 1967b, 1968; Trent, 1984). It records the earliest phase of continental arc magmatism related
to the newly active western margin of North America. Further intrusive magmatism in Jurassic and Cre-
taceous time tended to be increasingly more siliceous (fig. 2), and was so voluminous as to displace
much pre-existing Proterozoic crust in the quadrangle by Mesozoic batholithic rocks.

Numerous Jurassic plutons were emplaced in the western part of the quadrangle. They embrace a
wide range of compositions from gabbro to syenogranite (figs. 2d,e), and also a range of emplacement
depths. Rocks in the Goat Basin and Music Valley plutons in the southwest corner of the quadrangle
contain euhedral epidote suggestive of crystallization at high pressure, and therefore, deep emplace-
ment. Aluminous hornblende compositions in an unspecified Jurassic dike rock in the Kilbeck Hills
also suggest moderately high-pressure emplacement (corresponding to depths of approximately 16 km;
Foster and others, 1992). Shallow mesozonal or hypabyssal emplacement is indicated for other plutons
such as the Cleghorn Pass pluton and Ship Mountains pluton. The Jurassic Dale Lake Volcanics appear
to represent eruptive products associated with the voluminous Bullion Mountains Intrusive Suite. This
Jurassic suite (approximately 160 Ma) encompasses rock units most of which contain lavender akali
feldspar; representative modal compositions are indicated in Figure 2d. Swarms of mafic dikes and
granite prophyry dikes in the western part of the quadrangle are probably part of the Late Jurassic Inde-
pendence dike swarm described by Chen and Moore (1979), Karish and others (1987), and James
(1989).

Nonmarine deposition in the Jurassic(?) and Cretaceous is represented by the McCoy Mountains
Formation of Miller (1944), present in the Coxcomb Mountains in the south-central part of the quadran-
gle. This unit was intruded and metamorphosed by Late Cretaceous plutons.

Late Cretaceous (approximately 70 Ma) plutonic rocks dominate the eastern two-thirds of the
quadrangle, forming parts of two coeval and similar batholiths. The Old Woman-Piute Range batholith
(Miller and others, 1990) crops out in the northeast part of the quadrangle and farther north in the Old
Woman Mountains and Piute Mountains (fig. 2¢). It consists chiefly of metaluminous granodiorite and
peraluminous granite described by Miller, Howard, and Hoisch (1982), Miller and others (1990), and
Foster and others (1989, 1992). Hornblende compositions suggest that the granodiorite was emplaced at
estimated pressures corresponding to depths of approximately 15-19 km (Foster and others, 1992). The
Cadiz Valley batholith underlies much of the central part of the quadrangle and areas south of the quad-
rangle (John, 1981). It encompasses granite and granodiorite here divided into two intrusive suites
closely similar in composition and age, the Iron Mountains Intrusive Suite (fig. 2b) and the Coxcomb
Intrusive Suite (fig. 2a). By means of geobarometric study, Anderson (1988) concluded that intrusion of
rocks in the Iron Mountains Intrusive Suite was shallow, at an estimated pressure corresponding to
approximately 6-8 km depth. The Cretaceous rocks have been further discussed by Miller and others
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Q patches isolated from its source materials and may represent landslides associated with strike-slip fault- Frost, E.G., and Okaya, D.A., 1986, Application of seismic reflection profiles to tectonic analysis in deposits in the Bristol Lake/Granite Mountain area, Mojave Desert, California, in Radar geology:
ing. The basalt of Deadman Lake volcanic field in the northwest corner of the quadrangle and rocks of mineral exploration, in Beatty, B. and Wilkinson, PA K., eds., Frontiers in geology and ore depos- An assessment; Report of the Radar Geology Workshop, Snowmass, Colorado, July 16-20, 1979:
the remainder of the Deadman L ake volcanic field west of the quadrangle are assigned a late Pliocene its of Arizona and the Southwest: Arizona Geological Society Digest, v. 16, p. 137-152. National Aeronautics and Space Administration, Jet Propulsion Laboratory Publication 80-61, p.
Qoa age based on correlation with basalt at Dish Hill north of the quadrangle, which was dated as 2 Ma Gerber, M.E., Miller, C.F,, and Wooden, J.L., 1995, Plutonism at the eastern edge of the Cordilleran 439-456. _
& (Wilshire and Nielson-Pike, 1986). Two Quaternary basalt flows lie nearby, the basalt of Lead Moun- Jurassic magmatic belt, Mojave Desert, California, in Miller, D.M. and Busby, C., eds., Jurassic Tehakerian, V.P, 1989, Late Quaternary aeolian geomorphology of the Dale L ake sand sheet, southern
0 Asp tain and the younger basalt of Amboy. tectonics of the Cordillera: Geological Society America Special Paper 299, p. 351-374. Mojave Desert, California: Physical Geography, v. 12, p. 347-369. .
Qo2 Qy T Basin deposits beneath the present valleys have been explored by scores of shallow drill holes and Glazner, A.F., Farmer, G.L., Hughes, W.T., Wooden, J.L., and Pickthorn, William, 1991, Contamination Tchakerian, V.P, 1992, Aeolian geomorphology of the Dale L ake sand sheet, in Reynolds, RE., com-
700 = : by 29 holes deeper than 100 m (table 1). Smith (1960, 1970) described faunal assemblages characteris- of basaltic magma by mafic crust at Amboy and Pisgah Craters, Mojave Desert, California: Journal piler, Old Routes to the Colorado: Redlands, California, San Bernardino County Museum Associa-
> tic of brackish water, recovered from depth under Cadiz and Danby L akes, which form a basis for cor- of Geophysical Research, v. 96, p. 13,673-13,692. tion Special Publication 92-2, p. 46-49. o _
) 2 & relating the subsurface sediments containing them with the Bouse Formation. This Pliocene unit is Goter, SK., 1992, Southern California earthquakes: U.S. Geological Survey Open-file Report 92-533, Thompson, D.G., 1929, The Mohave Desert region, Cdlifornia: U.S. Geological Survey Water Supply
K 5 & ! exposed east of the quadrangle and was deposited in lakes and (or) an estuarine proto-gulf of California scale 1:375,000. Paper 578, 759 p. , . ,
Tis o : . (Metzger, 1968; Lucchitta, 1979; Spencer and Patchett, 1997). Below Bristol Lake, Rosen (1989) found Greeley, Ronald, and Iverson, J.D., 1978, A field guide to Amboy lava flow, San Bernardino County, Trent, D.D., 1984, Geology of the Joshua Tree National Monument, Riverside and San Bernardino
i bk if_x%;. / that cored sediments indicative of persistent playa environments are interbedded with six tephra layers California, in Greeley, Ronald, Womer, M.B., Papson, R.P, and Spudis, PD., eds., Aeolian fea- Counties: California Geology, v. 37, n. 4, p. 75-86. , ,
R ) 59/ e as old as 3.7 Ma. This indicates that playa environments rather than lacustrine environments have pre- tures of southern California: A comparative planetary geology guidebook: National Aeronautics Ver Plank, W.E., 1958, Sdlt in California: California Division of Mines Bulletin 175, 168p. _
50 l { vailed at the sites of the dry lakes since Pliocene time. and Space Administration, and Tempe, Arizona, Arizona State University Department of Geology Wilshire, H.G., and Nielson-Pike, JE., 1986, Upper-mantle xenoliths in alkaline basalt, Dish Hill, Cali-
2 X - Playa deposits occupy the surface of four large dry lakes in the quadrangle, as well as five smaller and Center for Meteorite Studies, p. 23-52. fornla, in Ehllg,_ PL compll_er, Gyldeboc_)k Southern Callfornla_lfleld trips; Mojave Desert xenolith
¥ Qoa_/Toy o _v/4 { g basins. Evaporite deposits in the larger playas have provided major resources of brine and salt (Ver Gundry, RR., 1992, Saline mineral extraction from southern Mojave Desert playas of California, in suites—Malapai Hill and Dish Hill, Peninsular Ranges batholith, and Geology and hyarology of
4 < owy /. : { 7ememy Plank, 1958; Calzia, 1992; Gundry, 1992). Quaternary aluvial units intervene between the playas and Reynolds, R.E., compiler, Old routes to the Colorado: Redlands, Calif., San Bernardino County Catalina Isiand, Southern California: Geological Society of America Cordilleran Section 82nd
| ) o AL e AT i WO A Q0 ke SN < the ranges and include wide expanses of Holocene alluvium. Late Pleistocene faunas were described by Museum Association Special Publication 92-2, p. 65-70. Annual Meeting, LosAngeles, California, March 25-28, 1986, p. 9-11. _
p e 0 : A\ Reynolds and Reynolds (1992). Perched or dissected old Pleistocene alluvium and associated sandstone Hazlett, R.W., 1992, Some thoughts on the development of Amboy Crater, in Reynolds, R.E., compiler, Wooden, J.L., _and_ Miller, D.M., 1990, Chronologl_c and isotopic frgmaNork for Early Proterozoic crus-
| TR O §) 7 s = C OO NSNS oy ey 7Qo 5 and breccia crop out adjacent to range fronts and along faults; a Rancholabrean vertebrate faunal Old Routes to the Colorado: Redlands, California, San Bernardino County Museum Association tal evolution in the eastern Mojave Desert region, SE California: Journal of Geophysical Research,
g = SRR S oa| e assemblage (Jefferson, 1992) and an ash bed correlated with the 0.7-Ma Bishop Tuff (Bacheller, 1978) Special Publication 92-1, p. 71-73. . . . v. 95, p. 20,133-20,146. L
101Qya PANISSS & 0 have been described from the southwest corner of the quadrangle. Windblown sand reworked from allu- Hazzard, J.C., and Dosch, E.K., 1937, Archean rocksin the Piute and Old Woman Mountains, San Ber- Wooden, JL.., Powell, R.E., Howard, K.A., and Tosadl, RM., 1991, Eagle Mountains 30' x 60" quadran-
200 000 - i os i S ! vial and playa deposits forms extensive dune fields and sand sheets in the basins and locally climbs nardino County, California[abs]: Geological Society of America Proceedings 1936, p. 309. 9'? southqnthlfornla Ilzclgsotoplc and clgronologm studies: Geological Society of America
FEET (5) » : IR : onto the highlands. Windblown sand near Dale Lake has been tentatively dated as 5 to 60 ka in age Hope, RA., 1966, Geology and structural setting of the eastern Transverse Ranges, southern California: _ Abstracts with Programs, v. 23, no. 5, p. A478. _ . .
0a | & ) YD (Tchakerian, 1992). Many of the dune fields are active. LosAngeles, University of California, Ph.D. thesis, 158 p. Wright, JE, Hov_vard, K.A, and Anderson, J.L., 1987, Isotopic systematics of zi reons from_l__ate Creta-
Ce, o Rlas 2 \ (A f S\ Horringa, E.D., 1989, Rocks and structural evolution of the northern Kilbeck Hills, San Bernardino ceous intrusive rocks, southeastern California [abs]: Implications for a vertically stratified crustal
Q ;& I - by I / / Gaging e 7. STRUCTURAL EVOLUTION County, California: San Jose, California, San Jose State University, M.S. thesis, 180 p. column: Geological Society of AmericaAbstracts with Programs, v. 19, p. 898.
/ t 2 ] N v WY \ Qe 5 Y 7 X < = TN CODPR e il = : = 3 EEEE)TO?FS) The Early Proterozoic Ivanpah orogeny associated with plutonism produced pervasive foliation Howard, K.A., 1993, Cenozoic stratigraphy of the Lead Mountain and Valley Mountain areas, eastern
7 ) =) s [ s 4 h 9 3 R N O N NS : ! 3 AL~ S NS & ’a\b\/\\ N ) \ Qoalz/ ‘, _ - and mineral assemblages of high amphibolite to granulite facies in nearby regions (Wooden and Miller, Bullion Mountains, Calif., in Sherrod, D.R. and Nielson, J.E., eds., Tertiary stratigraphy of highly
0 by - s a Qo | N E] S I Qoa/ | V‘; R E ) 7 N %/ s S Q\\\,,) 2, < y :"‘200 1990; Foster and others, 1992). The details of this orogeny are obscure within the quadrangle, but much extended terranes, California, Arizona, and Nevada: U.S. Geological Survey Bulletin 2053, p.
7 Xjt & 2 Qo 5 Nk Qoa § NSRS AS 33 N T - Ql\s‘b\ W 2 I N NN NN S ) - _ i of the fabric and mineral assemblages in the exposed Proterozoic rocks likely date from this era. Early 123-126.
T2s y % ¥ Qya Qba B 5 000 \O) QyB g S\ 71 = = ) . 4 = @\ N SN \?\v Y > ¢ \J‘\V”d fhe Proterozoic events in the San Bernardino Mountains area a few tens of kilometers west of the quadran- Howard, K.A., and Allen, C.M., 1988, Geologic map of the southern part of the Dale Lake 15-minute Table 1. Drill holes (wells and test wells) deeper than 100 m. [Numerous shallower drill holes are
34°00° % ' -7 9, Jn a NS vww;. A \\\ \L i U V | \{ M ‘ ) A\ AR 5 AT TR X W Q%i’l‘/ W \ \ /T‘\QS a Q L, o & oRa 34°00° gle were discussed by Barth and others (2000). quadrangle, San Bernardino and Riverside Counties, California: U.S. Geological Survey Open-file described by Thompson (1929), Moyle (1961, 1967), Calzia and Moore (1980), Rosen (1989), and
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deposited unconformably over Proterozoic plutonic and metamorphic rocks. Crustal stability prevailed Howard, K.A., Bacheller, John, Fitzgibbon, T.T., Powell, R.E., and Allen, C.M., in press a, Geologic -
Base from U.S. Geological Survey, Sheep Hole Mts., 1985 A3 SCALE 1:100 000 Digital cartography by Geoff Phelps until the earliest Triassic when plutonism began in the west, followed by pre-Jurassic metamorphism map of the Valley Mountain 15-minute quadrangle, San Bernardino and Riverside Counties, Cali- Map
Universal Transverse Mercator projection o [E L0 1 2 3 4 5 6 7 8 MILES Standard cartography by Darlene A. Ryan and Kathryn Nimz and ductile deformation of the Permian or Triassic intrusions and surrounding rocks in the Pinto Moun- fornia: U.S. Geological Survey Open-File Report 95-548, scale 1:62,500. No. Well Area Depth (m) Well log
'g § Edited by Jan L. Zigler tains. . . . Howard, KA Jaglelllo, K.J., Fitzgibbon, T.T., and .?Ohn, B.E., in prgss b? Geologic map pf the Lead 1 Danby 1 Danby Lake 268 Bassett and others (1959)
§ £ 190 1 2 3 4 5 6 7 8 9 10 KILOMETERS Manuscript approved for publication September 19, 2000 Jurassic volcanic rocks and elongate pl utons in the western and southern parts qf the quadrangle Mountain 15-minute quadrangle, San Bernardino County, Californiaz U.S. Geological Survey 2 Danby 2 Danby Lake 140 Bassett and others (1959)
z § form part of a long NW-SE belt of Jurassic igneous rocks in the southvvgsterq Cordillera. Where the Open-file report 95-552, scale 1:62,500. . - 3 Dan 1 Danby Lake 154 Calzia (1991b)
AppRoxwaE AN CONTOUR INTERVAL 50 METERS belt narrows just southeast of the quadrangle could be a place to look for disruption related to a Jurassic Howard, K.A., and John, B.E., 1984, Geologic map of the Sheep Hole-Cadiz Wilderness Study Area i
DECLINATION, 2001 QUADRANGLE LOCATION sinistral Mojave-Sonora megashear postulated by Silver and Anderson (1974). Cretaceous intrusions (CDCA-305), San Bernardino County, Californiaz U.S. Geological Survey Miscellaneous Field 4 Dan 2 Danby Lake 153 Calzia (1991b)
obscure the critical eastern part of the Jurassic igneous belt. Studies Map MF-1615-A, scale 1:62,500. 5 Ward 2 Danby Lake 181 Thompson (1929, p. 709)
The N to NNW strike of Jurassic dike swarms that are present in mountain ranges in the southwest Howard, K.A., and John, B.E., 1987, Crustal extension along a rooted system of imbricate low-angle 6 Ward 3 Danby Lake 137 Moyle (1967, p. D-2)
A B U L L I O N M O U N T A I N S CALUMET MOUNTAINS CADIZ VALLEY KILBECK HILLS OLD WOMAN MOUNTAINS WARD VALLEY A part of the quadrangle suggest that they were emplaced during approximately E-W or ENE-WSW faults: Colorado River extensional corridor, Cdlifornia and Arizona, in Coward, M.P, Dewey, JF, 7 1S/18E-13L1 S. of Danby Lake 170 Moyle (1967, p. D-1)
METERS CLEGHORN PASS FAULT ZONE CLEGHORN LAKES EASTERN BULLION DIKE SWARM KILOMETERS extension in the Late Jurassic. Thelr original orientation is less certain because the ranges in which they and I_-|an_oock, PL., eds., Continental Extensional tectonics. Geological Society of London Special 8 Mojave 1 E. of Ship Mts. 897 Howard and others (19894)
FAULT Mas — occur may have been rotated during Neogene events (_Carter and others, 1987). _ _ _ Publication No. 2_8, p. 299-311. _ _ _ 9 Archer 1 SE of Shio Mts. 101 Thompson (1929, p. 698)
Jov Jbep  Kesh |\ Pem Ke i In the northeastern part of the quadrangle, a regionally developed Mesozoic ductile fault (tectonic Howard, K.A., and Miller, D.M., 1992, L ate Cenozoic faulting at the boundary between the Mojave and _ - P p ' P
1000 _Jopm Tdi N 9_Qya Kesh Xk ts 1 dide in the sense of Hutton, 1979), the Scanlon thrust, places an inverted sequence of early Paleozoic Sonoran blocks: Bristol Lake area, California, in Richard, S.M., ed., Deformation associated with 10 Cadiz 1 Cadiz Lake 152 Bassett and others (1959)
}}} | ‘ \ ‘\\‘ \\ Qo Tdv/ ¢S N\ X }f°p strata and their Proterozoic basement over younger Paleozoic and Triassic rocks (Miller, Howard, and the Neogene eastern California shear zone, southeastern California and southwestern Arizona 11 CAD-1 Cadiz Lake 124 Calziaand Moore (1980)
SEA LEVEL ‘ {{7* bf ‘ rad ‘ \‘ T I NEOGENE DEPOSITS X ~ ONExe - \Km ’ SED ~ NEOGENE  DEPGSITS | SEA LEVEL Hoisch, 1982; Howard gnd otherg, 1987). Pr&gent evidenf:e suggests .that the upper plate moved west. Redlands, Calif., San Bernardino County Museums Special Publication 92—1, p. 37-47. 12 Bristol 1 Bristol Lake 307 Bassett and others (1959)
g+, P \\ AN TN K OSED Km ~ N : The lower plate Paleozoic and Triassic rocks in turn are internally sliced and folded (Horringa, 1989) Howard, K.A., Horringa, E.D., Miller, D.M., and Stone, Paul, 1989a, Geologic map of the eastern parts 13 Bristol 2 Bristol Lake 307 Bassett and others (1959)
o \ \ ""@7’ N ’, Keg — . and ductilely faulted down over highly strained tectonic schist derived from Proterozoic protoliths. | use of the Cadiz Lake and Cadiz Valley 15-minute quadrangles, San Bernardino and Riverside Coun- 14 BR-1 Bristol Lak 153 Calzia (1991
—1000 Tl ++* Kesh Fem \ Tdd < Tddl\ Keg e - \\ Kop?/ N[ 1 the term "tectonic schist" in the sense of Hutton (1979) to describe highly foliated rocks in a zone of ties, Californiaz U.S. Geological Survey Miscellaneous Field Studies Map MF-2086, scale ] r! 0 € z!a( 3)
‘ a\lo \ \\\ Keg? ol lor Keg? & o Keg . high strain. The lower tectonic slide (ductile fault), here termed the Kilbeck fault, attenuates crustal sec- 1:62,500. 15 BR-2 Br!stol Lake 247 Calzia (1991a)
2000 iz Tdd \ Ned : SN c9¢ > tion and so may be alag fault. Relative and absolute timing of the two major tectonic slides and associ- Howard, K.A., John, B.E., and Miller, C.F.,, 1987, Metamorphic core complexes, Mesozoic ductile 16 CAES2 Bristol Lake 537 Rosen (1989)
1524 meters = 5000 feet (Quaternary fau|t)/ — PROTEROZOIC ROCKS? ated fabrics remain uncertain, but they are cut by the Old Woman pluton and other Late Cretaceous thrusts, and Cenozoic detachments. Old Woman M ountains-Chemehuevi Mountains transect, Cali- 17 DaeDry Lakel Dalelake 133 Calzia (1991c)
Thin surficial deposits are not shown Quaternary Western Old Woman Mountains shear zone formed during early Tertiary batholithic rocks. fornia and Arizona, in Davis, G.H., and VandenDolder, E.M., eds., Geologic diversity of Arizona 18 1N/12-20D4 Dale Lake 363 Moyle (1961, p. 34)
faults shear zone or latest Cretaceous unroofing Tectonic schist also formed at lower structural levels as envelopes that separate subhorizontal and its margins: Excursions to choice areas: Arizona Bureau of Geology and Mineral Technology 19 15/12-301 S of Dale Lake 122 Movle (19613 o lo
tonguelike sheet intrusions of the Old Woman pluton from its Proterozoic host, the Kilbeck Gneiss. The Geological Survey Branch Special Paper 5, p. 365-382. i ' y ' 9
Kilbeck Gneiss shows evidence of ultrametamorphism and partial melting during the Late Cretaceous Howard, K.A., Miller, D.M., and John, B.E., 1982, Regional character of mylonitic gneiss in the Cadiz 20 IN/10-36P1 W. of Dale L ake 116 Moyle (1961, p. 32)
events (Miller, Howard, and Hoisch, 1982; Howard and others, 1989b). Valley area, southeastern California, in Frost, E.G. and Martin, D.L, eds., Mesozoic-Cenozoic tec- 21 IN/10-34Q2 W. of Dale Lake 115 Moyle (1961), no log
MUSIC VALLEY PINTO MOUNTAILNS SHEEP HOLE MOUNTAINS c A D 1 2z VoA L L EY 'R O N M OUNTAINS DANBY LAKE B' The Cretaceous Cadiz Valley batholith was intruded as plutons elongated chiefly NW-SE, as were tonic evolution of the Colorado River region, California, Arizona, and Nevada (Anderson-Hamil- 22 1N/10-34Q1 W. of Dale Lake 126 Moyle (1961, p. 32)
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FAULT Unexposed r _ - SOLENEES: P : > SY-INTUCed parts o The owera, 1A, Sone, Fal, and MITIer, ©.1, L5850, 1Setogic map of the WiTiigan Zo-minute gquagran 24 IN/10-21F1 W. of Dale Lake 344 Moyle (1961), no log
1000 Qoa Igt Xd ZONE neogene L, batholith, together with intervening screens of Proterozoic rocks that became tectonic schist, were gle, San Bernardino County, California: U.S. Geological Survey Miscellaneous Field Studies Map o5 IN/10-15R1 W. of Dale Lake 117 Moyle (1961, p. 31)
V A . _____ Qoa Jvh Qo Qoa Thg Kcg deposits mylonitized throughout a thickness exceeding 1.3 km in a subhorizontal roof zone above younger unde- MF-2072, scale 1:62,500. ' e
- e 7~ Qo | oa Qpsh Sfii_—;%i Qoa | formed parts of the batholith (Miller and others, 1981; Miller and Howard, 1985). Sense of shear in Hutton, D.H.W., 1979, Tectonic slides: A review and reappraisal: Earth Science Reviews, v. 15, p. 26 IN/10-14K1 W. of Dale Lake 112 Moyle (1961), no log
SEA LEVEL / J - — = — > ] = —— Y SEA LEVEL mylonitized Cretaceous granite (Danby Lake Granite Gneiss), where measured, is top to the ENE. 151-172. 27 IN/9-241.1 W. of Dale Lake 130 Moyle (1961), no log
yra N Xbg s ° VT \j’— \,f, = \,’“, ‘I—;,-V-’“/—_,"f, S TSR FS ) v v i _UNEXPOSED NEOGENE DEPOSITS Q0 N Miller and others (1981) suggested a possible diapiric model to explain this synplutonic deformation in Jachens, R.C., and Howard, K.A., 1992, Bristol Lake basin—A deep sedimentary basin along the Bris- 28 1N/9-24A1 W. of Dale Lake 103 Moyle (1961, p. 31)
1000 ~ Jop . S \ \ ~— - the Iron Mountains. More chally developed mylonitic rocks exh|b|t|_ng asimilar NE strike of I|neat|_on tol-Danby _trough, Mojave Deﬁer_t, in Reynolds, R.E., compulgr, _OId Rout_es to thg Cc_>|orad0: Red- 29 1N/9-13K 1 W. of Dale Lake 107 Moyle (1961), no log
~ RE are found to the west in Cadiz Valley, the northern Coxcomb Mountains, and the Sheep Hole Mountains lands, California, San Bernardino County Museum Association Special Publication 92-2, p.
‘ - (Howard and others, 1982). 57-59.
—2000 D) To the north in the Old Woman Mountains, local Late Cretaceous mylonitization immediately fol- Jagiello, K.J., 1991, Determination of horizontal separation on late Cenozoic strike-dlip faults in the
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lowed plutonism and was associated with extensional unroofing and rapid cooling (Foster and others,
1991, 1992). The mylonitic fabrics record shear down to the west off the west flank of the range (West-
ern Old Woman Mountains shear zone of Carl and others (1991) near the northern quadrangle border),
and shear down to the ESE off the southeast flank of the range (Howard and others, 1989b).

Aplitic dikes and mineralized joints that cut mylonitized Cretaceous rocks in several ranges are
dated as latest Cretaceous or earliest Tertiary in age (Howard and others, 1982; Miller and Howard,
1985). They mostly strike northwest, indicating NE-SW orientation of least principal stress at the end
of plutonism.

Following denudation in the early Tertiary, the onset of volcanism in the early Miocene coincided
with mgjor tectonic extension in the Mojave Desert. Evidence for this extension is best displayed in
areas east and west of the quadrangle (for example, Davis and Lister, 1988; Howard and John, 1987;
Dokka, 1989). In the quadrangle, westward downtilting associated with the extension is recorded by
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