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TNTRODUCTION

The struatural geology of the northern Sacramento Mountains is dominated

bv the Sacramentc Mountains detachment fault. This low-angle normal fault

nlaces a variety of Miocene voleanic ard sedimentary rocks, and several small
blocks of Precambrian ervstalline rocks, over a complex terrane of Precambrian

ignenus and metamorphic rocks that have been intruded by east-west trending

Miocene dikes (Spencer and Turner, 1982)., These dikes are consistentlv cut bv
the detachment fault, but their displaced equivalents have not been located

above the fault. The fault surface is highlv irreeular, and allochthonous

rocks typicallv orcur in low-lying areas while autochthonous rocks form adja-

cent mountains. As recognized hy Davis et. al. (1980, Fig. 2), the Sacramento
Mountains detachment fault separates a broad (Y to 7 km) north-south trending
svnformal bodv of predominantly Tertiary rocks from flanking Precambrian
crystalline roeks. Nor"fheast—frnn.dina synformal and antiformal, shorter wave-
length (= 2 km) irregularities of the Sacramento Mountains detachment fault

are interpreted as original features of the detachment fault surface.

Tn the Flattoo Mountain-FEagle Peak area, a low-angle normal fault struc-

turally higher than the Sacramento Mountains detachment fault separates a

NOT

lower allochthon of gently tilted tuff and voleaniclastic sedimentary rocks 1‘MAPPED

from an upper allochthon of moderately to steeplv tilted conglomerate with
minor interbedded tuff ard basalt. Northwest- to west-trerding, graben-
bounding high-angle normal fanlts cut both allochtheons, but are interpreted as
terminating downward aft the Sacramento Mountains detachment fault based on
mapping along the east edefe of map area hy Ronham and Tischler (1060) and
Collier (1960b). The flat-lying basalt of Flattop Mountain rests unconform-
ablv on tilted conglomerate of the upper allochthon. Sedimentary rocks and
tuffs of the Jower allochthon are correlative with lithologically similar

sedimentary rocks and tuffs of the central Sacramento Mountains mapped by 7 ﬁ{T MAPPEL’

MeClelland (1982) as "lacustrine limestone, shale, and water-lain tuffs" (his

unit Tsls) and "lithic and crystal tuff" (his unit Tt). Conglomerates of the

upver allochthon are correlative with MeClelland's "fanglomerates" (his unit !1‘
Tfg). h
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Qa ALLUVTAL DEPOSTITS (QUATERNARY)--Consolidated and unconsolidated
: T CALIF NEV SCALL 1:24 000
sandstone and conglomerate. Tncludes all alluvium, collu- 1 g F 24 0O
’ Ttg TUFF (MTOCENE)}--Pale green, pale yellow, or tan, peorlv to moder- BASE FROM BANNOCK |5 — | 1 & P il
vium, talus, and Holocene stream deposits. Talus of basalt i e % Q) MAP ARIZ ‘ : " : : _ ~ . E
ately resistant tuff. Contains abundant voleanie-lithic ~ i ) E 1 = s ]
clasts cover older rocks over a large area on the flanks of : QUADRANGLE (|956) =z ~ >\ LOCATION -~ 1000 ( 1000 000 3000 4000 L000 (1000 7000 FEET
fragment.s. Locally contains flattened pumiceons clasts (10 LUI B = I ' " ! = —
Flattop Mountain . .
to 30 em) that weather to form elongate pits, and have L_—% gk i t I‘ ; ’ 0] ,,l KILOMETRE
; ]
(MTOCENE) ~=F1 5 10 thick of gradational contacts with the surrounding tuffaceous ma- o gg 40
Tbf BASALT OF FLATTOP MOUNTAIN (MTOCENE)--Flows o} m ick o CONTOUT TERVAI CEET
. trix. At one loecation (SE 1/M, NE 1/8, sec. 16, T8N, R?1E), = < C NI‘ R IN ‘ {\ A
massive, medium to dark gray or black, non-vesicular basalt, NATIONAL GEODETIC VERTICAL DATUM OF 1929
. unit contains interbedded red weathering volcanogenie sand-
pltaty basalt with stretched and flattened vesicles, and ‘
ston: 8
brecciated, pumiceous, red, brown, or gray basalt. Flow T N

snouts or terminuses reveal a core of non-vesicular basalt
s VOLCANTCLASTTC SANDSTONE AND CONGLOMERATE (MTOCENE)--Tan, hrown, GEOLOG'C MAP OF PART O T NOR
surrounded by platy basalt, in turn surrounded by vesicular % ?

or maroon, slope forming, volecaniclastic sandstone and

basalt. Massive basalt yielded a whole rock K-Ar age of
4.6 a ( 1e 1) conglomerate. Dominant lithology is poorly sorted, medium SOU H E AST CAL | OR I
b6+ 0.2 m.y. (Table I

to fine-grained sandstone, with bedding defined by varia-

Te CONGLLOMERATE (MTOCENE)}--Red, gray, or chocolate brown, unsorted

weathering. Minor conglomerate bheds typieally have pebble-

tions in grain size and marked hy variahle resistance to by l

to poorlv sorted cohble and boulder conglomerate interpreted
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as alluvial fan deposits. Dominant clast types are Although lithologicallv similar rocks are widespread in

meter. Local interhedded tuffaceous sandstone contains J E S d R D l . . e ; Spencer, J. E., and Turner, R. DN. 1982, Dike swarms and low-angle faults
Precambrian porphyritic biotite granite (unit p€g) and ‘ on . encer Gn Gn . urner the eastern Moiave Desert region, definitive age relation- v ’ » ’ ’

Homer Mountain and the northwestern Sacramento Mountains, southeastern

to cobble-sized clasts, but loeally clasts are as large as 1

pumice frasments in some areas. AL one location (AW 1/4, NE

gneiss, with minor, more leucocratic granitiec rocks locallv ships and isotopic ages are sparse, Gneissic and mipgmatitic California, in Frost, E. G., and Martin, D, L., eds., Mesnzoic—(‘,enozoig
= S 3 a a0A t.r rogs-stratifi- . ¢ g Tectonic Evolution of the Colorado River Region, California, Arizona, an
containirg garnet, verv Ffine-grained metavolecanic(?) or 1/4, sea. 16, T8N, R?1E), larpe scale trough cross-s |983 rocks in the Turtle Mountains, located approximately 62 km NPvaSa- San Diego, Cordilleran Publishers Pp "37—107 ’ '
S d o indicates yximate NAOF naleocurrant ) o - oo, C > lishers, p. .
metasedimentarv(?) rocks, and limestone. Unit includes eation indicates approximately D ;. ) ) ) vant ) ) o o to the south, are intruded bv an undeformed diorite stock )
diFeation linit pinches out northward in sec. 33, TON, R21E tuffaceous matrix. This tuff is a moderatelv resistan thin 2otion, the matrix in composed of microorvstalline, long. The ahundance of biotite and porphyritiec character of ] L CIE A T o T e BE ) e T Spurck, W. H., 1960, Geolomy and mineral resources of township 9 north, ranges
int > ithologic and heterolithologic breccias Gl J i 2 h . ) o ) Wl >1ded a K- > hlend f )+ V. A 5 i 4
interbedded monolith /4 n ’ slope former. Farther south, unit 42 thins greatly. In granhicallv-intergrown quartz and feldspar this rock are features characteristic of granites dated at : - . ) " i i1 énd 2_? east, San Berna_er.mc hadseF and mer;(:1.ar;,d5an Be:na;gmo Countvy,
st d trix s rted, of gneissic and granitic . - . X Howard et. al. 19¢ 5 Granite, gneiss, and schist are ’alifornia:  Southern Pacific Land On., unpublished report, P.
al NS gl SHpO ! i b TUFF (MIOCENE)--Reddish to medium brown non-vesicular tnff with TAN, R?1E, sec. 10, it is approximatelv 30 meters (100 feet) 1.4-1.5 b.v. in the Marble Mountains (Silver and McKinnev, ! X 5 i i 8 -
k. sccia bed (SE 1/4, SE 1/4, see, 6, T8N Tt i AR == - ) ' . o . . ) ) . nonconformahly overlain bv lower Cambrian sedimentarv rocks . ” _ X
e e s ( ' ! ' ' ' ) ic-lithic fragments (<1 cm) thick and mav he represented entirely hv the highest tuff TNTERMEDTATE DTKF (MTOCKNE)-=Dark to light-grav to locally green— 1963; Lanphere, 1964). Lithologically similar granite is i o, o i oo ob decas rotebende I gor and R
R21E) foliation in gneiss clasts is aligned from clast to flattened glass(?) and voleanic-lithic ragment:s m) . ra in the Providence Mountains located approximatelv f5 km to Convention on the use of decav constants in geo- and cosmochronolory:
! . i o JaptoaTalie saertus and sparse bed described above. In the southeastern part of the map ish-grav dike rock with abundant plagioclase (1 to 10 mm) cut by diabase dikes in the southern Piute Range and at X . o . Earth and Planetary Seience letters, v. 36, p. 350-362.
clast, indicating a catastrophic debris avalanche origin Contains phenoorysts of plagioclase, quartz, Shaadis ) o . o hait - ) ) . the west (Hazzard, 1054). Based on lithologic similarity to
. e = ; e réliation s area (secs. 15, 16, T8N, R21F), unit Tt, contains chatovant and sparse to abundant bintite (1 to 2 mm). Hornblende and Homer Mountain (Spencer and Turner, unpublished mapping). . . . = 5
(Shreve, 1968, p. 29). Unit also contains minor tuff, tuff RiGHihe =nd) SAnidine(2). lngulatory peamapy o ) 5 " i ' . . ; ) ) i these Precambrian reks, unit pfu is considered to be Young, R. A., and Brennan, W. J., 197U, Peach Springs Tuff: Tts bearing on
A ’ ' d tified dst iltst defined by devitrified glass shards wrapping around pheno- sanidine and possibly is correlative with the Peach Springs quartz  are present. loecally in small amounts. Loecallv, Diabase dikes and sills are present in Precambrian rocks 1in e structural evolution of the Colorado Plateau and development of Cenozoic
breceia lanar and cross-stratified sandstone, siltstone " i . i X . X 3 - . - . . 8 ik :
e ' ’ d lithic frz t.s T™uff of Young and Rrennan (1974) biotite is partially tn entirely altered to chlorite. The numerous ranges in southern California and Arizeona, and have drama;_?f: mREMo‘lave Countg/, Arjzona: Geological Society of America
calcareous siltstone, chertv limestone, and limestone ervsts and lithic fragments ) ) ) ' - Bulletin v. 85, no. 1, n. 83-00.
matrix appears aphanitie in hand sample bat in thin seetion been dated at 1075 + 50 m,v. in central Arizona (Silver,
S OCKENE)--Light tan to light grav, moderately Tsy TIFFACEONS ~ SANDSTONR  AND  CONGLOMFRATE  (MTOCENE)--Tuffaceous, is oomposed of microervstalline quartz, feldspar, and opaque 1960).  The oporphyritic biotite granite in the Sacramento REEERENCH: Shreve, R. L., 1968, The Blackhawk Landslide: Geological Society of Ameriea
Teh BASALT (MIOCENE)--Dark-grav, massive to olaty weathering, non- Tt3, Thy TUEE -AND RASALT (MIOGENE)--lidp i i ) _ ' ) ) , Special Paper 108, 47 p,
sspant, uieanias] tite Bt (The) Flattened voleanic- voleaninlastic sandstone and conglomerate with lorally materials. Sericite alteration of plagionlase is common. Mountains is tentativelv considered to be related to the
esie r basalt forming discontinuous flows within unit resistant, voleanie- 3’ i iy . . . . . i : < ¢ i 5 QhD, Geol i £ 34 - 3 - - .
pes el N : s i 1 than 5 mm long Also interbedded 1imestone, chert, siltstone and biotitic tuff. Fresh biotite from this unit vielded a K-Ar age of 19.1 4 1.4-1.5 b.y. Precambrian granites of sotheastern California Banhen; He -F' v @ (TIRehlgh M—) % o ! —,m' {;FC O And m:r-mr-a] résox:rcas . il var, L. T., 1960, Ape determination on Precambrian diabase differentiates
Te. Locally includes red to bhrown pumiceous and altered lithic fragments are generally less tha ) Z. € . 5 i 1 1 10 ~ - h . towuship 2 nonthy mengss @ And 2e panky San RerrArdino hase apn HeT L= in the Sierra Ancha, Gila County, Arizons [abs.]: Geological Societv of
o & biokite., quartz, A0 FEVAEHET Lowr density Clasts of tuff in conglomerate are tvpieallv to 10 ecm 0.2 m.v. (Tahle 1) and southern Arizona dian, San Bernardino Countv, Califernia: San Francisco, Southern Pacific America Bulletin v. 70, no. 12, p. 1973-1q7h
i i - ocontains spars ) a i Lo ) . = - 5 . O . “y - 4 - o3
pumiceous flows and flow breceia. A whole-rock sample ’ th } e AyAmaEar it are Tocally as lavge as 50 am. Fihedrgl bio= Land Co., unpublished report, 30 p. i
5 3 R hat. ro is srous, altl h res are t s Si1 . .
vielded a ¥-Ar age of 15.1 + 0.1 m.v. (Table 1) indicates that rook is porous, QUEN (PG ) . Silver, L. T., and McKinney, C. R., 1963, U-Pb isotope age studi f
- i i s i ates tivel little sedimentarv Tm MAFTC DTKE (MIOCENE)--Aphanitie ark gron y e e ;! S TAMORPH 0CKS, UNDT EN TE PREC e i - s . i . . Y o ’ Sotope age studies of a
to he seen in hand specimen. The tuff pinches ont to the tite in sandstone indicates relati y e 1 TOCENF Aphanitie, dark g to dark greenish-grav TGNEOUS AND METAMORPHIC ROCKS, UNDTIFFFRENTTATED (PRECAMBRIAN) Collier, J. ]’g., ;Giga, qf’n]zp‘y :nrl rn]dr}er‘ﬁ'lr re.:ou:r‘?s o: r.nwmhmRF nO:Fh, Precambrian  Granite, San PRernardino Countyv, California [abs. |:
3 3 s : P 5 3 s a3 s s n ASEe i Sa > 3 (o] i 3 i 3 s
th in T8N, RZ21E, sec 10, where it intertongues with reworking or transport dike with sparse fine-grained hintite, loecally including Granitic, eneissic, migmatitic, and metamorphic rocks. ;izi:: (‘a??f“o;ﬂni:?k 'Qénanpr::o‘?:n:xno'ir:.r:o::nn P:::L;‘pw{"am npm pmz,:mlg Geological Societv of America Special Paper 73, p. 65
. south v TON, Z . . , % & bl v, C e ] § ,» Southern 1 Lan 0% -
Tet TIFF (MIOCENE)--Dark-gray, bluish-gray, tan, brown or orange tuff . . hlorite = il s . - ) B o i : ST :
t . ’ ’ ' ' darienAy to Wadk Basalt (,”_?) that is coprelative with chlorite and hornblende. Distinguizhed from intermediate Foliated and unfoliated granitic rocks ranee from quartz lished report, 20 n. TABLE 1:  K-Ar 1SOTOPIC AGES OF IGNEOUS ROCKS FROM
and tuff hreccia forming discontinuous bodies within unit Tt TUFE. UNDTFFRERENTIATED (MTOCENR)—-Tuffaceous rooks ecorrelative composition dikes by fts dark s s diori N < S it —_— : - T T (AR o
= | ) ) C (o s rk 31 ¢ 1N 3 - of liorite to leucoceratic muscovite-aplite. Foliation is ) X . THE NORTHWESTERN SACRAMENTO MOUNTATNS
p 1 t § feld - A 1ithi "hasalt porphyry (Thp)" of MeClelland (1982) ’ da color and general lack o t Gollten, J, T., 18605, Geology and wmineral resources of township B north, S » .
Te. Contains angular quartz an eldspar grains, an ithie i its Tt o tions « individual henoorysts . . . . . - ; 4 A N } ) 40 K
2 q ’ with units Tt, to Tt,. FEvact correlations of individu phenoaryst defined primarilv by preferred orientation of biotite. ranges 21 ar}f; sz east o San pr"n?\rdtn(\ﬂbas: andpme'. ;‘{hm}x, an Rernarm:o SAMPLE # LAT ITUDE LONGITUDE MAP ROCK MATERIAL K, 0(7) gt e AT AGE (movo )i
fragments : . nits not determined Gneissic rocks, composed primarily of quartz, feldspar, and County, California: San Francisco, Southern Pacific Lan 20., unpuh- UNTT TYPE DATED E -10
Tt TUFF (MTOCENE)--Thickness of unit varies considerablv due pri- PSS ol des G ' ROSECH [PTIMATLY, au J SRATs lished report, 37 p. * (x10
- Ie RHYOLTTE  DIKE  (MTOCENRE)-- Aniti i in biot.ite typicall have crystalloblastic subhorizontal moles/gm
. T marily to variation in the numbher of individual tuff beds Ni; Aphanitic, 1irht grav matrix with lotite, ypically e a crystall astic, subhorizon . - - : s o & . s oles/gm)
Tsg TUFF AND VOLCANOGENTC STLTSTONE, SANDSTONF, AND  CONGLOMERATE ) - . 8 and TBN. RP1E Tsv SENTMENTARY AND  VOLCANTC  ROCKS, TUNDTFFERENTIATED  (MTOCENE)-- ipproximately SOL phenacrvsts of quartz (1 to § mm), plagio foliation. Mismatitie rocks consist of hictite gneiss with avis, G, A., Anderson, J. L., Frost, E. G., and Shackelford, T. J., 1980, & O] 7 S0V LEACARTO8D o A s e A e .
X . forming this unit. In ToN, R21E, sec. 3 an , R21E, A ’ Mvlonitization and detachment faulting in the Whipple-Buckskin-Rawhide s N & V- intermediate riotite -8 2.44318 (Y 1. 140, 2
(MINCENR)--Voleanogenie siltstone, sandstone, and conpglom- 1. four major InFC beds, each 16 to 50 meters (50 to Massive brown conelamepate and hrown, tan, or lieht gravish- elase (1 to 6 mm) and potassium feldspar (1 to 10 mm) abundant pegmatitic and aplitic dikas. Metamorphic rorks Mountains terrane, southeastern California and western Arizona: dike 8. 86
sec., our maio f is, o] s 0 T . ‘ | |
splie g spene: WAF, | Gleskane SSISERRAT Grten FRSTRer % : ) thick t. unit #2 at its maximum known pink tuff, with minor sandstone, limestone, and tuff bree- include fine-erained, vellowish-green, platy to schistose Geological Society of Ameriea Memoir 153, n. 70-130. $C4Y1. 34 49452 114" 49 28" Th hasalt whole ). 105 0.44 315 47. 60 14.640.0
160 eet -hick, represent. uni 7 S < ) ‘ . + 2 2 HEh 2. k. . b0,
ing tuff, but clasts of basalt(?) and sparse clasts of thicknesa of 130 meters (NOO reet) In descending order, cia. Clasts up to 1 m diameter are composed of Precambrian Tsu SEDTMENTARY ROCKS, 1INDIFFERENTTATED (TEWTIARY?)==lipht gray teo rock of possible fine-erained volcaric or hvpahvssal proto- Hazzard, J. C., 1954, Rorks and structure of the northern Providence L 21104
10K S5 ¢ ers - £ ) ' A - |
imestone e present at one location (SE 1/4 itie hiotite-granite (uni €e ), and less porphy- i 2 e nE iR ; g i b i 3 Ftho= Mountains, San Bernardino Conntv, (alifornia in Jahns, R. H., ed. o . S § o
preios end limestens are ’ these beds are: (1) Medium to dark brown, moderate to porphvritic hiotite-granite (unit nfg ), an po light tan limestone with dark brown siltv layers and lamina- lith. Mvlonitic pneisses are present. locallv. Major litho Geology BF Sonthern califoriia: CALLForTia mv’isi—o—;’ of Mings and GesTopy SC76.2] 3449 09" 114" 46" 25" T, tult dolite 8.66 221003 65.9 17.640.2
sec. 32, TON, R21E). At this location, conelomerate con- bighly-resistant oliff-forming tuff with voleanie-lithic ritic to equigranular granite, sneiss, and verv fine-grained tions.  Also ineludes dolomite, cherty limestone, siltstone logic differences between lower and upper plate crystalline Bulletin 170, part. 4, p. 27-35, B.oh
ighly-resistant ¢ — 2 e v 3 v .
tains interbedded, light gray, dark-brown-weathering, re- — o areenish-grav metamorphic rocks. This unit was manped only and  coarse-grained arkosie s tone sSoZCLG rocks have not been determined, althoueh fine-grained meta- SCR38 449 46" 4 L8 16" , i : ;
. ! ’ ) fragments and sparse hiotite, gquartz, and sanidine(?). - i . . ) rkosi andstone. Mes0zoi e nd L ' Howard, K. A., Stone, P., Parnokas, M. A., and Marvin, R. F., 1982, Geologic w838 69 ae 114" 48%16 Teb hasalt whoTle : 31 n. 487031 83.0 [ T |
sistant tuff with sparse feldspar phenocrysts (-1 mm peperas Gaites REAEmERtE, | B R Joix S0 GB- €6 2 @0 in the South Pass area (Plate 2), and is inferred to he Paleozoic rocks in this region e typically meta- morphic rocks occur primarily in the upper plate.  For and  geochronologic reconnaissance of the Turtle Mountains area, rock .16
n } S, S
ive - i similar P2 e 5 falifornia: west border of the Whipple Mountains detachment terrane, in . A - R g
. X B roughly correlative with lithologirally similar tuffaceon S Pl o - : . . . several meters to several tens of meters he t y 1N G " AR TRV . T B o th ik i L cn -
4 E thick, weather to form elongate pits. (?) Medium-hrown { . ) X e morphosed. Rorks of this unit are probahly Tertiarv in age ‘ & cnRathl the Frost, F. G., ard Martin, D, L., eds., Mesozoic-Cenozoic Tectonic S6H90] 51738 14" 52737 R FRfbas sl ;.:;/I : .)3»‘;/ ’L]' ', SRl
7 5 i -~ = sedi ap a¢ ] nits 5 To o > in e % " - ik i . = 5 . - 3 . Vs b
Tty TUFF (MJOCENE)--Cliff forming, eray, brown, or purple, re 0 o S iendi  mksEet sl éperomitng - liwnko and sedimentarv rock: units 1 b0 Teg, T, Tot in ¢ because they are not metamorphosed, «1though some cachonate Sacramento Mountains detachment fanlt, all rnck types are Fvolution of the Colorado River Region, California, Arizona, and 8 3798 60.( 1 ke
red-brown weathering tuff. Volcanic lithie fragments (-1 g £ 1 B 3 dialissee, ews o gy o Flattop Mountain-Fagle Peak area, which vield middle Miocene rocks céuld be Masozofa ar Paleczolc affected by breceiation and chloritic and/or hematitic Nevada: San Diego, Cordilleran Publishers, p. RW1-35L.
tu . ,ithie fragments, 2 P y & b S A
em) form 10 to 20% of rock. Also contains small feldspar - _— Y-Ar mees (Tahle 1) alteration. Rocks of this unit include the "granite eneiss" 1 106U, G 1ogi i i i ¥
red tuff. The aphanitiec matrix oontains fresh hiotite, ,anph:;s?er:n'A., | [ ;e:;h:on]ox\\p’zm srvnjfives 1{};1%{;2‘3 eastern Mojave Desert, # ARD el canlated wsilig, dysoay s Ehaibee onsinn s (Suaiiger and, Jagern,. 197755
P 5 N 3 2 " : califo Al Journa ) 20 LOE V. - - .
and sparse biotite and quartz crystals feldsnar, and sanidine(?). (3) Medium-to dark-hrown wea- Peg PORPHYRITIC RTOTTTE GRANTTE (PRECAMBRIAN?)--Dark gray ta black and "gneissic complex" of Sourek (1060), "augen gneiss" of X onraa IBOLORY, %) i
thering. resistant, oliff-forming tuff containing approxi- [ BTLTIOTE DIKE (MTOCENR)--Aphanitic, hard, conchoidallv fracturing reddish-brown where deeply weathered, hiotite granite with Cn1lier (1960 23), "injection gneiss", "granitic rocks", and McClelland, W. C., 1982, Structural geology of the central Sacramento K/K 1167 x 10 mol/mol il o
. , olif - . . ; gt . - ‘ . - an
. ) i . ark b 5 . i i Vi ’ ) i ; s s Mountains, San Rernardinc County, California, in Frest, FE. G., and 4 10 -1 This map is prelimimry
) o m—n — ‘his tuff light brown iark brown or orange weathering siliecic Hite te i e ey R "metavoleanic rocks™ of Collier (1960 b), and "migmatite and ’ ’ DR 0 ’ ’ ~ 4,902 x 10 vr
mately "4 fresh hiotite phenorrvsts. Riotite from this tu { 1 ’ white pink potassium feldspar phenoerysts 1 to 2 em L Martin, D. L., eds., Mesozoio—Cenazoic Tectonic Evelution of the folorado e " \ has not been reviewed for
%ea o) s itrer  eipAenmey & o 7 & i - = i " . 5 2 A s . = 9 3 v
vielded a K-Ar date of 17.f & 0.2 m.v. (Tahle 1). (k) Tuff dike. Contains snarse feldspar and quartz phenocrvsts (=1 gneiss complex" of Ronham (19A0). River Remion, California, Arizona, and Nevada: San Diero, fordilleran Mgt A= 0.581 x 107 Ty conformity with U. S. Geological
. ) T mm).  Spapse hiotite (1 to 2 mm) is sent ally. Publishers, p. LOT-406. ) editorial standards and
hreceia, with tuff clasts (5 to 20 em) in purple weathering il oti ¢ m) is present locally In ’ Mineral separates prepared by Deanis Sory. Survey

K,0 analyses by P, Klock, stratigraphic nomenclature.



