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Geological background

Plutonic masses and some related hypabyssal bodies were intruded
into the rocks of the Santa Rita Mountains during Precambrian, Triassic,
Jurassic, Cretaceous (2 episodes), Paleocene (3 episodes), and Oligocene
times. The plutonic rocks range in composition from diorite to granite;
most of them are granodiorite or quartz monzonite. The intrusive masses
range in size from a small batholith to plugs and related dikes; most of
them underlie areas of 1 to 10 square miles (2.6-26 kmz) in extent. Some
of the intrusive masses are locally associated with contact metamorphic
mineral deposits, and plugs of quartz latite porphyry of late Paleocene
age are closely assoclated with hydrothermal deposits of base and noble
metals in the Helvetia and Greaterville mining districts.

Drewes (in press) describes the geologic setting of these plutonic
rocks, their petrography, major- and minor-element chemistry, radiometric
ages, and selected features bearing on their genesis and ore association.

This preliminary report presents only the raw analytical data and
specimen collection sites using manuscript maps and tables. References
here to absent or unclear items require consultation with the final
paper. Meanwhile, some support on the general geology of the area may
be obtaiﬁed from collateral reports on the Santa Rita Mountains that
are already in print (Drewes, 1970, 1971a, 1971b, 1971c, 1972a, 1972b,
and 1973). Figure 1 in this report serves as index to the other map
illustrations. Analytical data and location maps are found on

pages 2-33.



100 §ro Tueson

no®4s’

‘

SAHUARITA QUADKANGLE

/A

T NOGALES ™,

e = e @ e of e @

Co

Tucson

>
Kn !
1

EMPIRE MOUNTAINS ——Fmmonr]

QUADRANGLE \ / O

\ % Tucson < 00"

23
w

t

1

TOo Pinson

g
' §

rong

Me!vgg\

Rosemont

gGpwgatﬂ' ville

'A\—-—-— .

11.......... ceceese ....c.'....lll

| 2
N
San Cagetqno
[r}cuntm‘nx

L
N

n It
MOUNT “WRIGHTSON QUADRANGLE ELGINTQUADRANGLE |.. .
[ T RoEALEE — 330
o § 10 MuEs
[ I " N | J

CONTOUR

INTERVAL (000 FEET

DATUM s MEAN SEA LEVEL

(1

*

4 ‘Q\OK(YE’ES -

Figure 1.--The Santa Rita Mounta{ins, showing areas covered by geologic

’

maps in this report: A, figure 2; B, figure 5.; C, figure 40;
D, figure °7; E, figure 8; F, figure 3., G, figure &:;

H, figure 4

I, figure 9..



EXPLANATION

yr

Yourger rocks

Igneouvs and sedimentory rocks of
FPhaneozo/c age

Ye Yce .

Confénentol Granodiorite ond reloted rocks
[4 Pre

ecambrian Y aga .
Ye, grauodiorite, guarty monxoaite, ond aplite
Yee, Contwmental Grawocliorite,concealed benealh
pediment gravel

b
Older rocks

Schist and granite gnedss of
Precawbrian Xage

Contact, dotted where conceoled *

esass

Foult, dotted where concealed

o9 ol %!
Moded Chenmically Radiometnicolly
specimen anolyzed =~ . dgted specimen

specimen

Specimen collection sites and numbers

o t 2 3 r

[ PN T | 1 1 1 fMILES
o 1 2 -
L 3 % 5 € KiOMETERS

200* 55

¢’

Aot wrig

ntson

3ne
450°

Figure 2.--Distribution 9f Precambrian rocks and specimen collection sites.



a
S aprspIae «\w.eh 1l B RNyl S0k 57 sImr2ds fo POy I

o6 % & U s er W o s W 4w 8 W W TS W 6 € 16 e L W W e e G 2y
T 0T s S5 055 abess T T 0l Sage s gpeg S5m0 Sms T v s=0 2a T T Voo Stz g s 507 0 5707 567 o G 98 ol iz ok %pj20b0,d W
: . : - mumfu&cwu\w\
st s% V5T ger THn Tue hST Ty wss Y wee T gid T org T vl T wir (et s ot ©317 o Tlmr U9 TI0Ters $6 T wUn VITTUSE e wsiTT 7 sway T
S666 8001 Yool W0l £bg .7 T CTGEB Y T Tlagl 6vgl @V0l 50901 S7001 @00/ 5793/ [T T T 66 ovol 1001 §0°00f 606 000/ SOGE 002 3’93 Sagl 8302 000l 50001 S6'66 T 4Pl
T e BV Te e e TTTTTUTIL TS o 07 @ ¢ TdT e Ty 0 o 0 ¢ A ) 7 7 @@ T R
P g __ I3 I ¢ T 9 i o o g ¢ 0 0 2 T} 0 ] 2 2 4 ] 9 0 ¢ 5 0 7 PRI R STV Y e
g J i 9 ¢ ¢ 7 " e t T2 9 2 7 0 0 4 T 2 g 0 0 9 ] o ¢ o 0 0 o8 T T tanny
s a i 6 o @ w4 ou 4 7 0 4 0 o [TTTw o o o o 0 @ o 5 e 2 o 2 ¢~ T Capvegly
T T S H N Y R S 2 Pt T v s I s s 8w % s TS g c ot cweswy
r 7T .7 < S A g U9 IV of K U 8 ¢ o o ¥/ 0o H¥T 7 g1 & 9w o &1 L Tt Caweydy
u T o,y U A T S A A Y T A SN S AL AR N N AR S S S A T Ll 4
R % S Py 12 PGt ¢z 61 gl el 9t 61 hh & 9z T 1 gz ot 6 L1 st 4 16 L1 et &1 Tt T ypauboy
o e (i ek ¢ BT 2 SR 0 4 4 0 2 o fermtur U 0 Q Q o g a 14 o 2 a 4 I T T pugguay
£ s ISt s e s Lre 2T oL g ke oz w9 wnl KSH v Ly Pes Ly vy ror tTl 36 TS 3L 46 O TS BZ KZ T T T T Sy
o o A%l 3 o ¥y LT 4y 3B ow 031 9 4 2 W fTt o9 0 a e 9 ¢ 9 Q@ 2 0 o 2 R S A 24
Ly Sir 2 2 Oy- Tar 55/ _ ra s 9z ¢ K6 WLI Sti. 0 U6 Lyr o6 98C 't L& S5 §1C LT 05T Ier 19 K21 g61 G9T TT C tduyzeavly
(€6) (¢35 87 72 (k7)) (32) Ly Eny @y Ep (W @) (@) (s a 5T () g o (1) 0 [0 (57 69 €9 ) 7 (@) (01 K8} (ysedwaserrobosd)
86! 9% : 2l bT5 172 '3l BBL L TTE oul T Sib 8TL T eI ST (6L etk 95 LIr Uy KOS 96T TTh 8k Glk 34 #Th TCS 15T 8 T 1940 ‘dsgpa0rbely
o9 giz \ €51 T TGl 57 3w 'Yy £ 4Lz LT OUE £9b 8IE T | U%  6%T Ser KN IST TS 08T XL ST HHT SUT 898 66r BT Ss¢ T T T wjaeny
i n*~' uQQ“A\ 1o0reunsl DI ‘.clm . . 60, ’ - N
*.!ﬂwht %&\rs& wa....‘.%wtntexw{ : . UY:.QNUE: Nm\a\\m\.k ° U\m.m.n thorenh (Ryrwozwow zyaend sopryanty  AJevpOAD sdhy yooy
poamb-dei gonpucy hfucups i posayrdamsgons (3 hyowathod) bypylifs ? ‘
6007 9014 yi9 T BF TarsyT T T TN GHGT Swet USIT il 610 errd| | 4t7- 4o/ 163 ool BGS 9669 466 £/5 229/ b6 #1907 Aol mig_ - - PHE
A R AR B R T T T VR R VI TR = ove 2 o S YA VA Y S A Sy S O SO S B A e

‘w .va.l\.w “hré@So T sy !.vx.:ht\k. KQ

S5 pOTS o

wogumny  pyf Y 2 PRy jeym

niyuo> }W.O..,. sopef —w"

L paviwaagap 0w “=cos pue Ddd0uy wy luerpuleap pRovpeEiT

SeAPR2HD2 frrO koY IS .\c s )] N.“:Juvw ﬁ\»ﬂ!\nﬂ w\wmcm\.u.\%&u WO Sy wmny V\QHN

i 29U

X



Teble 2 . Chemwal ond A.&cc.fwr_;/?.éié...e.eﬂ/.y;.f.-s...-qe.'gt_c,.!fb{._Ae-,v_rm_.ozfﬁat&:ea(q./ Gronadl/orile

] Chemica ! anolyscr bj rn/h'(/ rok pethed [54/%;}0 aoed 8raun N(, /’/(z), wilf mu{y.u; ﬂ{.f/lc,’run.{ o i sty antl 79 _';,,/;//N,.,,,/p,,/ by alowie

m"/ﬂn(‘/. (‘/Imrg}y/ dwﬁjt"‘{fy'/.«.ub/l /]//i:, 2 lolLr‘ G.#. Chlee, )
5/'75({{0‘70\/,//'( mm/l/r'u by ’:cmr'znnn/i/atr'uo mt(/r(/) .

Ltements [Jocketd for Lot wol [oundt As, Au 8, 84, Cd, Eu Ge, H, Hg,

Jymll(‘/.( & ,( Landardd fovea (I&./J' <' FAXY Mau/ aecey, M&é l'/l((ruuurd; 7;'., t‘/”ﬁg

abssaption melhod nwd ofllises srggte mienfed b:/ N~ ray {lucrrseenc e

PL.D. E/mo/'ﬂ, Joln (;/Pnn, va l’./{(:h M. J.u'lhl h.r// [/u.'g/,f 73‘,//0,-,

by : WoB. Clanclt'//l J L. Fnl/('"], Tie Havaulten, and AL, Sntlon,

In, L4, Pd, P, Ft, k'e, S'b, S, S, Ta, T3, 7/:, 7—/' (/, W, and Zn.
W, wol ctelecled]

Specimen o' T T T T T e T T TR T T ke T e T T
_Fietd_Ho IS 7 A X & A L SR Y/ . o poTE L . é20 &/
(Y sranosorile a an gl 7] -
Koct (7/72 Grarseleele  oud Quar tz menzonde m:lauzp/vﬂ 96_::1'?2 ’9':,,,,20,"';:, f.‘:/n:-?oz-p ‘;(db‘c.
|grasoderite Vimefa~ granaciiorte
Cheweal Gira /]{e: (wuy/:/ prere enl) .
Seey LT 7.0 14 €94 16 18 ¢se 2 oy T e LX) 43 §97
MOy L. 174 144 24 172 140 /5.2 23 143 150 A 174 4
Fe,03. .. ... . 39 22 3 10 18 24 A 30 2.5 L0 21 2.2
fec . ..., 30 2/ ’3 r2 3o 1 7 2.0 2./ R i 23 2.2
Moo L. - ] ’"” Y 23 3 L 3 al 1.1 3 jooe 20
GO ... -, 29 27 IA] 2 20 29 P 33 Lo 1.2 i 45 49
AT N ¥ 28 e 42 23 3.4 2 P ] a Eoae 38
hio .. ... ¢ 9/ Xy 22 a3 46 £ 28 43 "7 22 28
O~ . ... 08 S /3 23 08 as Jt T 'y £ & 1A
HaOr_ . ... 1.0 12 12 10 A2 10 32 . 52 95 21 70 74
Zlp. oo . K] 18 92 a4 83 £3 30 b Jo '] 3. 82 10
POe .. ... 42 29 39 28 27 32 06 R | ¢ 7 n 47
LS. .. 42 42 E) 08 13 Ny 02 08 ; St o2 12 43
COr _ .. .. ._ <25 3¢ 34 g <oy 25 18 <oS . 24 47 i <08 08
o Tedal_... s00__ 1 100 100 59 O IO 7 T B T L
J‘/’ea/rogm/zlué analyses ( werght ,a«cecr(}
Ay - .. ... o ‘o opccs 0 o /S TTPe ... O 0
Ba . .. _ ... 2 J5 2 2 N 11 oA ‘, L7 5 6 ! 2 €N
Be. .. .. ... 0007 L0002 0 Leoe 0803 bt02 o000l 1 oco/ ©oco? Lat2 o
Ce_. ... . .. .02 o2 oS ] S 02 o1 ! N ] N ¢ oz
Co. .- 001 oo! pot 80607 oo/ 00! ooy 207 Le2 ob2 00/ 001§
Cr. . ... cors £e pol Lecs b/ 003 004 002 0cd K% ceel ool
Cu oo ... 263 62 J 0001 § p08 03 o4 007 o2 o4 1 o0& o2
G .. or$ 6015 063 002 0018 562 Yy N Nl ez Y2y
La.. .. _.... 02 ol 035 o ol 009 007 1 807 009 801 o 008
Mo. ... ... o o o 0 0003 v Tp. ¥iop ST, N 0003
Nb. e e Lro§ ceol 01§ [ o002 0009 pc08 : /] 0068 Lock P ¢
Nd. ... . _..._. 02 ors 007 0 0 oos 009 N N N 808 2
Neo o oLl €.,003 Z,003 o807 0018 002 002 e03 | s02 pe2 Lot Lees (e
Fb. e £09 007 07 0018 002 02 03 i 0018 ol 03 oS 00!
Se. .. 662 00! pol 0018 boz 0018 0008 007 0oL Lol poz zo2
Sn, e e poees 0eCT o 4 o 000! ols [4 0C02, L0063 4 ¢
S . 23 02 03 K] 02 oy .03 be3 03 n3 o' o7
| 007 eeT 66 ol 001 res ool o2 D! 008 007 o5
Y.o. ... 008 2068 oS 002 ot Les €03 001§ 008 603 003 vo3
Yb . pecs rees N 0003 00! DoOS 0083 N N b 0007 cocy
2C. . 2n.. B3 _0S 93 LS £3 03 Of 001 | e ot . et =R
CIPW  norms
@ ... 3 290 214 799 277 DS B 7 | S BV 1.7
Co o oo - 4 20 14 0 1.6 e e e e e 43 .o o - 4 R4
O o e e e = e 409 244 264 130 s Y T 4 L. .. 1 130 7
ab_ . .. k7X] 239 32,1 255 /9.6 .. e e e e . XA e e e . 349 2.t
en . B 753 93 35 2.7 79 J P & X 1 L ... - - 203 201
WO, . .- - - 35 o 23 2y o e e e ... 0 L .. - - 23 ¢
d({e« ,,,,,, 71 [ - 20 NE 4 e e e e e e ;- o - e e - 14 J2 °
oo oo At ° °o 02 o e e e e e o . J0 °
PR . 28 2o 73 28 23 e e e 23 L. S Y X So
9155 20 l0 ° 28 29 e a0 . T B ¥ 13
Wt 49 3.2 .9 s 26 ) C BRY . . R R 7' %8
AM_ Ly e o [ 23 [ 4 .. I 38 R B - rd
Al oo &7 39 7 4 16 . . . . ' 9 e e e - ,,0 19
ap™ . .. lo 49 o Lb N2 SN N R X . - S2 /4
cc . ... 22 1 25 J U Y L - .. o 79
Total. . . . L7 N 987 1.0 984 995 . L. : . Mo - S 292 59
Fmic. .. 123 1o K* 23 ", e e, R Xy L RS B 1) 43



b1

q
2

EXPLANATION
“

Younger rocks
Igneous ond scdimentary rocks

Piper Gulch Guartz
Monzonite diorite
Older rocks

Igneous and Sedimentary rocks

Contact, dotted where projected
through younger intrusive rocks

e ssece

Fault, dotted where projected
through younger intrustve rocks

37 0-38 *36’

TRIASSIC

Moded Chemically  Radiometrically

specimen  onolyzed dated
specimen specimen .

Specimen collection sites and numbers

(] ] ‘ 2

Lal ot Vi

gr

40

3¢
35’

e

o ] 2 3

| SN ] 1 1

-
-0y

¢ KILOMETERS

 Figure 3.--Distribution of Triassic rocks and specimen collection sites.



www\,a\. 7 gaortod 353 woYL yp0lfdt Faant s]

m:.w.vk»n\ 9°9/ \mw.ﬁc.\ﬂ PIe B 2 uadly \0 wing  Jupoly &

0 ,\” o Tl 2192224 SO0 SO Hinist  §B D Bons nonod 2YVONL 7
asbpilouasl cispm pyunaours f0 azuasasd of Linere "ylrl 2 ] 4 ﬁbu»&&(w&c& ovr h\mwuo% -
. . AR . ; . e T T T . . . 5327 350) Xapin
g oe it w9 55 58 sy 59 1 6L o 09y g6 o L8 o 5 v R&i@.ﬁ@
TS50 UHE| s-se oSk pser ar GE G a5-Ch 0S-0h $-0 S5-08 S5-0F 9otk SS-ffy | 27Updoun i
L vmﬂ._.n( . © 05-lh €£-8¢ @9 e9-8E 0 0SSk ~ i @wo\wo..ﬁC\R paovzy
ot KLE Ty LG S50 KL gsc @z 06 b5t 961 LLI TEs §0T OLI 61T @9/ §4Z Ao oiudy
090/ 0'92¢\7" " To'oot s2'09/_0'00! $0'00f SE'GH0°00/ 9’22/ 30’991 0'I9¢ SL'6E 000l 090l 000l 9gel Sieel " 933 .
1 g - o ¢ .0 i 7 ) 0 o 0 ) 0. s T T TRy
o M |5 (4 r g 7 s W g I g s g 2 T gty T T TAuyenning
o o |97 7] o ¢ / 17 7 7 ) o . ¢ ¢ o 0 o TTTTT YRy
¢ & |7 g W 0o s U o @ £ k¥ & K ¢ ¥y g & T Tamayey
LA E T Y S S 2N AR YA T S S S Y 2 s 2 < A F TP YY
Le o9 |11 gh LT e s §C 0% £€ ST 5L 6f 9 gc g5 Gf LT "7 ~Rypauboy
0o 5 |87 KT e TT oz 11w v g 9 5 Ty S Hh 8 £ 77 TIujug
o 0|92 &/ & 9 &5 8 o0 o o o o o 9 ls g o Too-- dwinosly
U0 LY |0 Ll 35 8T gyl Ol Kb SUT 8L 6T L FLI ks 8 9L SoleTT TT TRpuyguesy
(4] oLz | 9L o..\..m KR 9k LT KIS Sk L'SE KT TTT 0Se Kl 26T LYME vz ISy T TLasylandy
o (59 (90 Gb) o 0 Vi 0 o e 9 o @9 (K o (S (o7) o, fpyeadwesspoibed)
it OGRS zs V86 €06 U S KU ULy ST b5S #ls OLs L85 ¢Is USh gss @ry-feye] osvpa0kvy
St Lo | 4T 8 sr €1 49 wh 99 ¥k ['§ LT & 99 ey £5 G gz T TZpmap
M&N\MW&W@ mx.tn\\o.:.ah,.“. e ozl ?uwﬁ,m ¥ 29y
ke Gow T TRE sar mii o7l @ Izd whl TSI AKT ok 65 S SRl o TE g w
0% B8 AP sc 1S g8 st ke e 7 ug et et 8t LT 7 st "oy womimsds
Nl\u@ wimaaQop fOH ‘-- T \\.\.i v 4.1..Vonxw.\..m.m Xe wiggirep \s«..o»e:amw i .n\.a,m::h.ml..

Croy2egay n% g by hy piaprachpin 173)23/2>  svr

Yho1qes "oy Nm&ux& w2 pAR G5 SI SN

I

\u\s.\\ 1kesd pIfpime \u\\.\.n\ L....\,wxux\\...\u PN U2r293(/02 \0 PREYA ?(.3&*& h\.nw.’tﬁv

5T TR e ox.\:ﬂvN:u&\ \\..m.\(\mbx,.\.uww\\ ...\,m.....v&\cnvl\ -~' £ 35y

Yt ST bpamtIafis \.\ohwaxt
. \»Juu.iwgﬁmo §oV /) M\u%.::: \uxm.\u..\w



Toble 4

Tchen icat anoliyses by rapic/ rock melfed (J/:r/u'm andd tz’rmmotll /,576.«19/ with
Jum,o/( V7 ,»;,V//}/@-meul'et/ éy

rocks

L= Chemical  and f,o‘/r‘//?-yra/ﬁ/t m;.’;/}/‘;r.r ono Clﬁ?h/ hlrurs
of Puer Guleli__Menzedife _and. refaled

alowmic abserp borny welled cnd oller S Cmitng

JHMH’/G weuled .éu.// N fny //I/nf‘:‘ICPnCr m(—//yr‘.’{. C/)émlf.(l/ (u:a/yx/.r: Jeroc /fr//.f‘,
S0 Leolts, Gt chilce, 21,0 Flmore, Tohn Glenn, H. Jnlffh/ wteY Dirghl 771;/.;/‘.

Lpee I rlyrn,)/ut analk

Crartlill JL.[;;I/?Z)

Lo \‘(’1117(/011 f/ {alive

M)
h/u."/ Tl Mo S, Lo s

e, SpCe //f-‘?/'ﬂ_.) fire aucl sis: L‘/d
locked foam Gul wet ™ fodmid - Ag, AT Aq, b cd,

£i, Ge, //('/_/y{ I, L3, P, P, PL K SBSw, 78, 78, Th, Tt vl and Zit. Symicls &, 5l fant dena Gonr; & less fhan, ”, nol

Spccmen e . 38 meadt T s v
ek Mo L. e A0 2020 e | ETE L
Lok /3’//;5 Mo,,za,,}fg ondl. syemo dicrite (Q(::’:"‘“éé
Chemecal analyces (weight percent) )
A Y R 17 560 céo 558 3 641
ARGy . .. .- /82 .. /68 172 x 42 /63
J o P 7] Jo 45 4¢ 4 28
ol . ... 30 3.8 33 34 4 2/
Mplu - - - - - - 2.7 3.0 25 2 Lt
Cal. .. ... SR ) $3 g0 XA 2 43
NMazOo o o oe. 38 30 34 34 4 10
K2Oo oo 43 1.2 48 43 2 20
HaOo= ... ... 30 49 A9 23 06 S
Hao¥ | ... 80 14 I 3] 3 13
Tt Opm em v vmen a7 12 02 1.2 A 78
Als. ... oo 57 53 42 57 08 29
Muoo .. .. ... gy 33 48 22 J J3
Cloc oo oo oe L S8 <08 09 08 <08
.. Tetal. 100 109 100 100 . .. e
Spe c{/vjmld hie analyses (ceght ,aercwrf‘)
8. ... . _ 0007 2.008 0,003 0,003 0.002 o
“Ba. .. - .- J S o1 02 27 A
e o - - . - pboo! L0002 0003 05002 B00/ 0
S .01 0 N 005 007 ol
Col Ll el 002 002 003 003 0e06 0005
Cro....a... 00/ ,002 0007 00] £o07 (4
47 X ors 23 03 00% 0008
Ga. ... . 001 003 N 002 ool 0015
la. . . ... .. 007 00§ 008 004 00) o7
Moo oo i on 0005 2 ¢ 002 0082 o
N . o o0o18 o . 0005 0008 0
Hed ... 0 007 N 204 058 0!
Meooo .. <003 001§ 003 001 0608 0
Ph. - - 0018 oot§ o0/ 00/ 0003 ..0007
Se. . e 005 002 007 b04 003 0008
SR - 0003 o 0 L00} ooz
S L. .. N J 01 07 o5 .07
V... - .0t ors on oL 003 602
Y. . - 003 003 o8 007 001 002
Yo, .. ... 2003 N N 0003 .. 0002
B W03 0T pOS 0% of L _ e
CI2W nerms
gL ‘. 32 94 &5 R I 1 V'
c. .. .. 0 0 o e e e e e e 40
or ... ..... 5% 24.8 266 e i el o118
ab. ... .3 254 288 e e e ] 339
QR .o ... 199 772 184 PR B §Y )
/0. . 20 /9 15 e e e e e [
d({e/p,,. Jé A /2 . e - JREUER B S
fs... ... ! J 2 S A
hg{e"’ D X 3 53 {2 e e s 27
s, .. .. .. £8 1.2 S8 e e e e ma S0
mt . ... r'a 2.3 £S - e e - 4.1
‘),)l Lol - 2] N o [+ —— . - - - - [~}
L. 1.8 23 2.3 - e e e e e xe
ap .. L4 43 10 T £9
et . A L S S U SUN] S
Tolal .. 99§ 98,2 95,1 RN 8.5
a———— FC"I’.C e - {ftg. .,' tlf.: ,. /.9'.,{...--,_.,-...: P ORI RN SO St 9.&‘_.-

c/@/r(.-(m{' aud . uel,
(/C{(‘rmm(‘(f]



10°4S"

e
- b
RN k)

. yr

s B Sl
.

110° 55’
L§

____...-..'..--r.~-‘

’

Younger rocks
Igneous and Sedimentary rocks

N

Jumsse Squow Gulch Granite ”

EXPLANAT\ON

catecannee

Contact, dotted where
projecied through younger
intrusive rocks

LR R TR

Fault, dotted where
concealed or projected

a, aplite through gyounger
intrusive rocks
r rocks
Igneous gllgesedfmcntar'y rocks
o4 o % x4
Moded specimen  Chemically analyzed  Radiometrically

Specimen

datg,d specimen

Specimen collection sites and numbers

Figure 4.--Distribution of Squaw Gulch Granite

J37°
30’

5
I MILES

/ 2 3
| Y 1 ~L 4
0 ) .
L '? 4 ¢ KILOMETERS

and specimen collection sites.



o 2 soydlesriny e Lyesmvatio g5 wievss’y g
Aw&h\m!.vs%rld. ...Nle\ \!Q.to..k: 3@ nerwiys b\?\.{zun\h s vyt \v\qa\v\k padeye \e FITTOIN \\c.tu. oIy bV g u\.an\%.\o v&tf.. e @ I.l.\ h.»\.wx\\\u m.w ..»..cm\q z
(29R5,) TEZAEY Haw2ags pozlyves e\\e\\iu\h so 9op/d PweS gu ST eyun 130204, 70 gy, ..u:?&\& w
S U e e e o e 25 e e £+ <42 i+ e 10 et < e et o 2 - e
. ;b . . . . g . . . 94 . - . . . . T (e 2y epur
& % g 32 9 88 g 88 W S6 o g LW W 6 g i A 9 58 W Gurferud e uony
0 om0 T 507 ¢ 0 D R Y R A A M MR NP VS P/ T

H Rrygerus ] .C\CQ

. - b e——— SR e e e e e e e s e v e ¢ e ] o e = ey S == e = e | = e

1A ML AV S P < S Y ST T A B - A /L £ A & G YA Y VA AT X B SR F Y

_Gvo1 001777 T Nghe 0'gol o0l 400 @00 SVl gogl U0/ 5a' 00/ 5700l o'0gl 39991 SIVal 092l 093l eql V09 Sagr SRy 90 T T yvpl
7 2 /N g o o0 o TdTTTTdT g 7 v ] o ¥y 0 7 2 A A 2 2
9 o7 ;T 97 o o 0 7 o 4 e ¢ ¢ o 2 & o 90 @ @ o i A A i 4
“ 2 « Tttt w g 4 o YU @ 2 a o 4 0 7 o g € o o 7 0 Tttt Iy
S R A A o o) U5 s o 9 o X o 4 g I L o Tt T tamvdp
ARSI A S A T A S S C AN A AL SR 9 T twsaeZ
w oy T (A ¢ o U “ r 2 4 Y /) I A P A A e L2 4 2l 4
z & L KT y £ &€ # £ & 9 o g g U & 5 KL F e eyudey
g ‘g lz st w2z s e T T A A 9t 4 st #! o't 1y & 6 3 #T IR 4
LA g ¢ o 2 o ¢ L ¢ & @ o 8 © o g @ 9o @ g Tt Uocdwpaly
Ttk 2T 1Tt 954 50 9UX ST £ h9b Uik 8O S8 06S 9% aSk (lb g%k TS 9SS S Uis UV oty ST 35vja2i4)
(g @) (G5 (Y (g (LY (vs) @) (97 €S €% L) @) o o) @) «) () €1 (1) (4 (5T (og) Crpd Sl
T I h: TRT &'5T Llog 62 6Cr LGr 9UE TLL 2%t G't1 8GRI Ht 8T LG I I'91 6'€E TEE 0% ‘ropep asgadvg
iz 99T 78 69T 097 Tyt 0FEZ 6L S9E Ha 9L KT 9W 46T HLE TWE ghr g UET 0og G o pLZ T 2 .00y
. mmeee ,..;,%mﬂm ,
welrie oy e |HoTon 2330, (2reezuaid Tyausl SopryInl) JIMVaD <o - == adly ey
Gy wpmg ) . —_— R e e e e S, .
?\.1 12 _ 16 GR v\\». awm mhn o%\\ S0 b HLl 990 L9t hBl_ 061 LET 69T GhC-- 306 H86  RE  S16 T " Cop pIS
B Lo s T sy as 4 a5 a8 as WS zgp 45 08 eh _§F Lk sap 4F_§F T U T vempess

[Povimesap yars ===, . Lad0az’y Luwenuinop \Lv\tn\u G Fpoguls - si5a57 51

nb.\\ 173 t\:s;..\\ \u JdQ it \m\ :Qh\ \.vw.u\\:t \E\:{ %;C\u_m\\_v& P 2\\\u\\\c.v ,\.v Ltk\ ﬁ:.ﬁ..:\\\ v\vwihw. \meiaﬂﬂc B JuH] I E\m\..\nN

Spoos pJofod @D 304D Yopny WSS Jo SopOLS -

K-K42

10



Toble & -~ chemrcal ond ;;,aeclf’royrn/olu'c. qna/y.{p; amd 2 TPW
porms_of Squaw Gulch Gronie

[L‘/mnz/l‘a//m.u’//!f: ALy /y,,,u,/ sk smelhnd (Jlm/ﬂ‘o P4 [bmuwrf, /1/52), ity analpes nf
gpreanens 209, 194 and 415D ‘;"/J,_l/a-m!'u/-"ll' by N- rr;j Jucrescenes mthotd, (./I/:IJ/-A'V'/
anafests: Lowell 4,-{41, S, Sdes, G ehichtoc, RLD Flwore, Jehn G levin, and £,
Smiith. J}J('cz“fvm'ﬂ,)/}/& mm{yﬂr Aty ;;-..,,Qa/a,:///a‘/;:/e tw«'//lm/. J}/(-c{rtvyrr;;//n“
analsfs : W G.JC‘r'mvc{r/// JC. //mﬁ//fnn, ancd  Gerbara Tobin Llowenls v
foe keod for bul et faed: Ag As, Au, 8 Bd, (l, £u, Ge, H, //){7, Tu, b,
Nd 7, . Pr, Pt, Re, Sb Sn, J):, 7a, 78,74, 74 U, W, o0d Zn. fymém/: 5
slantlacd deviatowy &, less thaw N, el clefected; sl

r e

Tt

ele Levminied ]

OS2 K 2 SORE I

Specmen No. 45 46 .. 48 LSS Meen S IITETLL
Field_Ne ... 262 209 1909 g50 T
Rock type Gromile ‘and quarlz menzenite
Chemeal  analyses ( welght percent)
ScOpe - -~ 69] o 751 78S 732" 3.
AbOy « < - - .. 152 /33 130 12,6 138 12
FeyCy - « oo - 49 10 .3 10 .3 4
O, .- . .o l.0 08 18 24 38 42
gza, e . 55 5§ o5 23 35 25
______ L 25 J9 28 47 Rz
MNazO_ oo .. Ho 30 3¢ 35 35 4
Ko....... 5.2 59. 55 A 53 S
O . _ _ .. 34 37 09 J7 24 13
ho* - .. o3 53 L4 87 77 g6
720 - o w2 42 47 A8 2 25 J2
BOse - = «-.. J6 0 .1 L2 05 .08
Mud. . - . 03 03 .02 02 .03 0!
CO oo 2 <05 <05 J5 ,09 A
Tolal 100 100 ico 100 100 e ime s
. Spectrogrophie analyes (weght percent)
Ba_ . . . _.. 001 0.02 0.0 2.03 .03 0,03
Be. v o« o= 0003 0003 o007 0002 cood 6002
Ceu .o c v nu. O 0 oS 7] cod 008
CO v v v e e e /] 0 0 0003 ool ooc2
o poouIs 0 poals ¢ 00008 £0Los
Cu- ... .. 00017 0018 poIS olylend col 000§
GBAa: o « - o ov. 002 001 003 ool 002 oot
lac oo on. 008 203 .007 207 006 D062
Mo .. - - .. 001 0 0 0 0003 L0068
Nobe oo oo caes D0OIS 002 o018 001 2018 £Lock
Pbo - . _ . .-, 202 0018 003 002 002 co)
Se. ... .. 0007 0 0005 o 2003 L0004
Sr. oo on - 02 gos £03 007 2009 .008
V. -.. .- 002, ool 0 0 ol 201
Ve oo e e 003 002 Dot 003 p0q 002
Yo .. ... 0003 N pooT 0083 00y 0002
___z._“_,__ e ,QIJ. 0l Lol ‘015 .QI .O_Qf!“_
CIPW norms
I N XN | 337 32.7 368 e e e e e - -
C o ema.. 1B L5 8/ 15 e e e e e m e -
OF — = = « m . 307 349 325 2728 S,
ab _ . _ .. ... 338 254 304 29.6 - . ;
1777 . ¥ 4 12 08 b6 - e e e e e e
we. . . ... o 0 0 o ... 3 _
m{e‘n_ .0 o 4 0 .-~ .-
§s. .. ... 0 0 0 0 .. . .
en. .. .... M 14 J2 S7 .. - . .
hg{{s-..-,__ 0 0 0 0 e - _
mb_o__ . __... al 0 J2 23 e e e e e
hmo e oo & e 12 8¢ e .
al oo 0 23 24 &0 .. - .
(7 R 38 (4 02 b8 .- .. .
€ .. . ks O 0 3 e 3 ;
Total. ... 988 Y13 Y91 925 . T
e Femie. o8 L 18 2 - - ‘

11



gr

\food

P
P g
Vs Q
~J
4 B3
4 o
/ 3
H Q
S
\‘ .
%
A

3/°
55

£=)
~
=N
=
2}

5 4
J MILES

4 K} 6 ]
1 1 ! KILOMETERS

"EXPLANATION

Younger rocks
Igneous and sedimentory rocks

Cretaceous granitoid rocks of the Corona stock
a, aplite

. : or l
Older rocks

Igneous and sedimentary rocks

.

Contact, dotted where concealed

Fault , dotted where concealed

Moded Chemically
specimen analyzed specimen

Specimen collection sites ond numbers

Figure 5.--Distribution of granitoid rocks of the Corona stock and specimen
collection sites. Geology east of longitude 110°45' mainly
adapted from Finnell (1971).

12



Table 7, == Modes. n/‘y;'am'ii ord vecks of fhe Corona stock

[Field number 18 abbrevias dJ symbols showing geor of
co//écizcn anel coliecter’s putial omilfed. Full freld nunber oF
specimen 62 thus s EIDMHIZ. Symbols S, standard

dewai-:on; Tn‘,fr‘oce 3 andl..m,,) I‘icvl" c/@‘l[f’f‘mmm{_/

Specimren Ho .. ... 62 63 54 &s 66  Mean S
Freld Mo ... .. M2 411 I4IS 422 420 ’
Quarty ««-....... %7 259 281 244 2852 231 72
Piagloclase, tetale.-. 32,2 250 348 383 $28 366 /03
' (plajl'ac/Qse In perlinte) 0 0 (z. 7 ts) (1.9 (.3) (1.3)
A’fe/dgoaf Fetal ... 209 458 343 3861 120 296. /3.2

(ortheclase) .. . - (209) (45.8) TR? o (120) (157) (19.0)
- (micrecline e 07 TR? (343) (3s.1) O {IB.‘B} (19.¢)
Blaf‘l te . . 1% 24 2 /! &S 31 1.7
. Amphibole - . _ ... O o 0 0 28 £ 3
Magnetie _ . _.. L8 2 J Lo K3 X4
/}patife R - X SRS X SR Va2 3 J o
Jphene .- ....... 0D o. 0 2 3 A N
2ircen <o .. - -. 05 05 05 ] 05 08 e
A//anlle e e 0 0 o J 0 TR .
Totol...._.. 17000 7000 /00l5 1066 1000 16005
. FemiC . ..... &2 33 28 22 100 48
Percent anorthite 5 ;
L mmplagioclase ... 82 Se o . L. ..., 31 370 ...... |
(plogieciase rims).... (1§} (15) () (s} (o) (1§-20) ... ...

Quartz -mixing
/nd@a’ (see icx’U G 98 92 86 9% 97

13



Tolife, B o= ¢henitcal oo ud ,,'/.)Fc’r!j,a})!vl'( (‘"c.{l}f’i
Guel €1 LU nornd of qwarfz wioitzenile. of Ve
Cerenn  Sfeck, ‘ y s ,
ferreal wnalysts &y rapid veck setllhed ( Sha e an
g‘ﬂ’n'lm("/ﬁ)"l) J‘g,',r/lcim ed 4 atonae al'(‘rr.r,o/;lm ,,,(//vtcl'.
Chemeal mm/l/:/l: Lecoll Ahie, 8 D.utle, 7w chive, PL.D,
Lhmece  Tehn 7'."\“". 'J.' '(/Uuy, evd Hy Sou k. f'go‘(f:ng,-\/)h:(
an‘tl:u bn‘) .Snn.zuduf.fﬁf..'(' M(_“«cr(. S:al( 'u‘ ,ul.;lnc Ocnllych
T, L Harele, E(e'u.(,.f,f Irckvcl ~rf¢ but wel ound ¢ ASI A,,‘ 8]
Bi, cd, Lo, e, 1 My, T, Li, Mo, Nd pa, Pd, Pr, Pt, RE, S8,
Sr, Sn,Ta, Te, Th, T—C, U, W, and 4\. \ ‘SU mbel P (} Jess //MnJ

Sotenaeca No. ... &y
Lt Moo oo o ... 14/5 R
21 Cheraical ana/]:i:
.. (04‘;).5;/1( 4P€v‘( ent

Sily ... .. 73.9
A/)_OJ, e e e e am 13,3
Fevoy ... ... .. Ky
Feo .. .. _....... Sé
Mgoo ol L., .33

e s e e, 1.0
Myo......... 3.9
) AP X
Hho-_....... 07

Hoor. ... ... 29
7:.'0.,“.‘.-... fl
PaOgevvvnennn 04
Moo ... ... 07
Cop il L0S

Total . . .. /00
2/ Spe clrojraplne awalysic
Ceceight percent)

Ag. ... . _._. <poo!
B8a. . . .- <. 01
8e ... ... ... L0002
Ce .. ...--..- 0!
Vo Bb0ES
Fa. ... ... Yy

La--.ooiomn
L ./
Pb_ ... ... ot

Seo L. 0003
St 02
Yo sy
:5‘ --------- 008
> L. 000y
Ze - iy 0t7
CIPW Norwm:
Q. ... ... 311

(Ci#e « o o o v~ 23
hy({‘s . o
A . .. 58
Al . .3
ru _ . ) n
ar Jo

etalr LT
Fewmie . ... 3% -
A cepliéate awalysis shews Aly 03, 4.4 4l o3
! H 0 ',O-V)Z,' V2404, 0.4 ) PrO§ 6,08, and ethér
Mner O ferencrs, s .
kY ,4 repleate analysis difind  only g/,'al,f)].

.
i

14



110°55”’ 10°50"
]

EXPLANATION

or

X
N ‘*q Mount Wrightsen
.t

o

[ s ]

Younger rocks
Ignecus and sedimentarg rocks

l3r K.! Kj‘l

%" (racens Josephine Canyon Diorite N
Kj, dioritic rocks; includes quartz dioriley '

%, .
‘”!:f"u( s
e Syenodiorite , and gropodiorite
Kjq, fine-grained gquartz monzonite
. “ . . f
or
- Hosey Hine Older rocks
Jgneous and sedmenlacy rocks
Mt;n". el ot e
S feeld fcn,,,,
Contact
8 v K‘,‘ —_;—_.;_........ ¢
Fault, dotted where concealed
%iq
. 435
7::'1, X (Kl’ R 092 %83
' - - or Moded Chemically  Rodiometrically
! <\\ specimen anolyzed dated specimen
tK) specimen
Koy = . . -
o =00 P L Specimen collection site and numbers
.2 YR |
' or
:& £ N
o § ': X/ % 51N
: g Kitq or
A Vi l‘\\ o
q PN ST 0 ! 2 3 s
pd W5 I Ltk ] ) \ IMILES
£ FRNCURRTE R wl o ¢+ 2 3 5 6
BN o e o 0o L2 3 & & e xuomsrtﬁs
4 6 gr Yy L \X‘ 3.\{11 for
gy ey
= o
< KJ!\ e
o (I PK
Kjg X8
, of yr .tf.‘_;h. g;’

Figure 6.--Distribution of Josephine Canyon Diorite and specimen collection

15

sites.



e o T

(50~ 238) """ (51
‘EF-8LL5-05 -8t

"% L It

* tpor oot 100/

4 - 2
U 2.7
tu ¢ 2
& [ k4
* S 4
e ¢ u
£ U €
(XN 4 2K 14
P ¥ N 4
2 8T Y
v L 24 e
CLs ASE ks
vy, @ e
{7. G 05T
M 91t A 24
T Tur e
i gy dv.i!amw,

(e ppindp proprvis ' T

pteyd D pe pyie .l%u vy proyye Auvmm sew ot cowmndr o

1@ gqanerow  slosece !s.‘ [l I I TTIIE T XN . 3
oy Cuespend vorgybiupm quney e jo  yjaer

Yrw 1 gy peeg iy Ry peyweyce vem  gp mrenudy Y

WIYR Jepew gy v migjees .‘\lihu:l-l.uylf .
. Cvreps yiuonmen Bragnd oy [0 Ryeenanstysa prsim ofe jeeraputs ppoep BOf pupins 1y R
o8 e & W % 6 U e s L6 e s W L8 6 e

tose W A 7 B A R B AT L < B S s i Ao
..... o) - R D ITEERLL L LN ¥ 7 SRR B IR TEEEEEDIERL T 1 BRI 71 9 AR ¢ 5 I e ..(J?\rsé

P GA-6F O 2f-2f §0-<f LA-8F oh-T8 SC-TL 2E-5T 18-0T g2-0 T 89~ 39-a5 05-/6 ST \-..V a5 ura. A5 GRS LA-LL 084S CT-8C 4414 o5-0b ::4 AT (0-37 $4-35 94-04 o5-85 SAs SA=LS -h 3.? wu....ue:u e
. af] IR0 Judiisg
£ 420 Zh  AY  ker 48 66 01 SU1 Fof 68§ LT §20 wit LS/ SSTo¥or L4 ITT Tee £l ror G5/ S UIE Te/ S YL 9E1 6 T 48T yET Sof 1t 23y ”

270/ 000 @00/ GFOr 0700/ 000/ @01 000 QOO gegs TOU/ T GéE  @'00r 3666 S090s7 000/ 0001 S6BE  9'90r SOOI 900! G00s $Ue0r - QIR 000! 00Ol ovel K66 $000/ 3666 $4 66 S000: 000! 000l SGEE 12274
2 0 EA o 0 e o 4 e ¢ . Ty 0 0 o " 0 [ o 0 o o o 9 o 9 ) 0 0 ¢ [ o o 0 - Tewmyeedky
o2 o 2 L 4 k73 4 4 -] 4 e .y ¢ u oy ] o s 0 o o o o e 0 0 2 0 e 14 [} ¢ Tl Teyemuny
4 5 2 o 0 U s c o o o 7 4 [ o 2 o s o o e o » o 0 o 0 [ 14 v o ¢ ¢ o o o oiny
9 [4 [ o ¢ X o r L4 L] o e [ @ 7 % ° [4 ] o L] ° -] o 90 E4 ¢ v ° ] 0 ¢ 0 YL ug Tt ceypsory
£y oy oy 0 0 4 W e 5 s r L A Y A - G S ¢ X & s U U s e vorng
%< > [4 [ r tr T e §r ¥ 14 o s e ‘% 2 1 ' e r 9 o e I 13 e X 'l ¢ s &ty - pengda
U £ 4 r 4 T & £ $ v & 14 5 F I S N t 6 s 'y iy > 30 13 ? & » ¥ & r [ Sl T T rmey
2T st S oeC g1 %t 0r N ¥ osT @r ¢ Ot §£F %2 rr & g1 UE YL e St ar gt of 50 of or 2% TSRS Y SR & Y Y S (4 crpy sl
] Py BT LT b E T ok Oosr ¥YS 08/ oS Y5 8F Sor o4 %% U ¥ Lor 6 Lo 97 s T £F W £y TY § 12 o & o9 ‘1? ¥ ° coNay
o5 it 0 e 91 u o o o ¢ T Fp VLT YL OFE VT WY 6F 85 S5 /b 13 Y U8 SE Y @ 50 S L Sy ph fb 0 0 lipben) ey
! c a & b LY L4 o 6T §¥ Y M ] oty G iy 66 91 TE #T 0 [} o Yo o [y ros o e ok U WL S8 Trt [ I IV
¢y Jou agr 0% HCC gUg o:. \sw ¥ & rh TSl o e ser tr G TST etT (St YOI Sl S §1T u: a?. Grt g5y Lsr 1T Ky 0 YL oY % YL t ety
c e ¢ o (4) o 2 @r) o o (™) (M) o e 2 Q9 o ¢ e e o e ?Q 7 0 @Y @ o ° ¢ 0 0 0 “(wwNeemuiing
T ML BIE. RIC LUE HTH LB § €86 45s 408 83 192 Yo Kas 1% G684 Lk ChS L4S KES 115 Tlk 5 5 YD 16 38 fos ¥y Y& Is? 953 603 1Gp 1999 epesivjy
Y8 EW ShT (8 S&r KX ST i AT *: 9 ef Sg b0 og s Y5t &y e rie 8L it Tos NT 6¢ Tor 78 ¢or ZE/ 6C % rr 8y AT s Tt Rueny
. u,.Ca.Q

R Raciidd uyx,!.b po- wabourry .?w..“._w.“www:. (2409pomosl puv ‘apacipenshs ‘wyuap geend saprpu) Rl asvd dh; yrey
o0y 2t KT »J S 5ok Mok $58 ore lsts regg Csb 9% s¢ 15 Uty 9T 26T fan hEZ THIET RS ast L% #L17 gt ist TSI 1o ous/ «.mw.,.mt.il\w.mqmiﬂﬂ‘ﬂwm:!.u
oy 05 W Ze .v6 ge w86 33 [1e .§i~t .._. {65 7984 I8 "o 467 Sa % N0 OB "4 W UEUTIC BUTR 6 TR ot 870 (] A " Tmon_memnwdls

N\\st.l\bui\ on .. . «0!& ..L.h
fregos)fes  pru wwpeer o sesh $ureys yoqubs (pajeersgge e )

S Tapey 8 W

Heqwis L asy ooy Ay '\1‘3 k. saqunu pet yny

J.x!Q whuoy v gdasep

.‘3.’.‘ \..‘:u\
S Tapelf --*

16



. ) : sashjove spwryds fo By o0z pr

14 . .
- e —— - - aese d i, e .- - . . -
LTI = 7c ot T vii 87 £ L o6/ S5r Ty
s C T 166 188 Tso AR X 0% 86 R 886 266 Ine TR
g T i o g T T €7 ] e T T o T T e R 7 ¥
Tttt e ” Ixs g big cetees T et (13 k-2 h? B ' 79 T T T e
Sttt ot I T 28 I t L 8/ Lr L1 6r LT
sretom ot s v/ X 35 TtrtTsm cmes ° P [J 0 [ 0 Tt T wmy
e e e e . o 62 e et i meme e o v 9% o P et o am
cottTor e o 4 . 0 Tt Tt #€ Lr Y4 134 (14 e T e,
- .- co s 27 ™ e-e e e ee 03 P A 57 e o Ll |
ttT o T ° Qo 0 3 cttomoTs ar 0. LS IZ3 of 4 R
o 0 ) 0 R < 3 5 IV o & R
ot e 4 0 ° Y Ly ST bt 4 2 T Tem
T T W 7] R X 1N s o'y bor U St T twa
- sor T 344 S -+ [k 28 Ex e o 17¢ T Tt T qe
o n rsg Fee hs) CTTTTomorTemm K2 AN (] 61 oS/ 5B/ " 84 "7 T s
Tttt Tt 2 »’ ¥4 Tttt Temm q g 0 - 0 ¢ 5T STt >
Tttt 2% TsT £ f~-~°"-----°-= LT los 8 8kt 41 ey T Ty
Sracont M T D
y00 €9 e to" “to 3 190 £V G 519 ({4 T T T e 510 S T AR R 4
1022 4000" $e00° Soeo Soo0' toor 1eov gooor N . go0¢ 3900 T T fee’ . Togee? Qo000 bR 71
Tov” o0 500 T00° S09° £o0° 200" fod  toy . 0 200’ 199" 100" Lo’ fo0’ 900 e cceccey
€07 s00’ 500 10° 9 ” Loo L ', 10 g0 27 20 fo' g0ttt g
£ L4 10 30° r »w ‘50" 67 [N S " Sio’ r 510 5 " i o
Soo [T 3 100° 100 i00" 207 200’ 0T g100 100’ 200 St Los 200’ 190° i T
o 200 to0 Z00° goo’ 100" 100° 200° wa 00 200" 100" ' b4 tac S99 109 ceTrT ot gy
107" s07 0 Siece’ Siod €00 S0 So0 200" - £od" Swo* s Soo 200 200 267> TEeT Tt
400" hoo' 4 409" 400 - 0 390" 00" . so0 ) Lo’ ¥ 0 N 0 ¢ T Tpy
good” 6000’ 190" ki 4 . 0 L000" o0 Joeo’ 4 ° o0’ 208 2 zo07 2 o Tt cew
R 4 4 0 J 0 200’ o7 Lovs' 4 Loo (4 Les ° [ €oop’ Tttt w
oo " 319 Lo 7 200 4 1o s00° Lo0° 00" sos w00’ w0 300 g00° <t e gy
200 too’ S1e0° . oo’ So7 100° 00 Soo’ [224 00" foo' N 200° ~ se0 1000 TTTTT Tt ey
Aot s Lec S0 L09 1o 2 70 I 0 20 124 S0 L S P Ay 1
Soor' 109 5900 500" 100" .$t00° S00 4eo 30 goo' Stoo’ so0 S0 Si0e [<T Lood et Tt
197 107 o 500 tood” zo¢ 190 g00° [ 124 200’ 100’ 200 toy Soo 17
L3 e > sie’ 20" L SR 4 4 0 9 L a N 4 e "ttt T
1000 000 2000 ,$000° Lood 1000" 1090" 1000 2000 000 14 o ’ 1000 000 o Tttt
no . Iy S r 5 Lo 50 r a»r " s EL v 310 r r Tttt oy
ST T ye00) o 0 Orp 1000340 {77777 "7 0 P) ° o - (2 on o or o - by
e (yasd by  sashiwwe ydeslespaeds
coi e 86 oor___ €. . _ 68 __ Ve T eed 001 T oer X7 oo/l __ees Tt yezoy
TR S LT 39> I R ir = 39 Soy T 375 o> g7 Tro2
29 47" & 8’ v’ 4 =T " pie o &7 o5 30 . A
¥ e S5 £ s /19 @w ST ” @ %4 <z T TRy
or 2= oy » % 124 w o8 ”' ob 173 or Els R S Vo)
i F w He kY 6r % . s.\ " 1 -0 36 & T o
or r o E i3 Fis S0 T §r Cs 4 F 14 L4 s’ k14 T ey
(X4 Ly 177 I ” ¥ oz [ 1 v g€ LT (53 . ST ety
g £ °'e rg £t z ”t »2 22 43 »E (23 gE Tt totyy
& 8 %] KT N s I () 1] [ 14 rs L4 TS Tt tow
€ - 54 or 3 13 < 6z - 92 £ T : ) 4% 6T "ttt tohy
& k34 2°®L #r st " £13 LY LY 143 ?'s Lz A S - * 2
s 12 & ’t I L 13 S 4 &% e £ . a4 gz vt Ity
3 EX 957 ¥il Y ¢ i olr y9r st 0’y sisr vLr T o Ty
7t re w0 X34 662 o wes ses Les Los To? s Legg """ Tpry
(32oset pfoae)  s21fyome ! vaiay) .
wrend 3)w0kwom EJseMD R (prs0ipsonsl  povcs ! op1a0yponsls *opssrp wpsend  SOPwIW) cra pyeid 29y yooy
T e T, & v [ : TerT T U T T L T e e TN B
Lo . R e M =T L U b o LT et

. N}o!ﬁ\»“-\\» “0\5!\*4\ pow oo Lwoyy sy > luptgonp povpweps X spetwhs wgo wegsop  prws Geogyng )y IrsseyIn T g gy D UL \.«.\\t.\“ CRL P R
1yshyove  nydoilosyrads poyyde .f\.tew.s\l!tuniun Ly \»\h\.lﬂ 21 yPlusbrigaSte  ipimg B eny o uyo ‘awmI T T YY) D TNued ‘G S rijey yeney ..»\..h\elo )t map)
Pogpom ddudrwsonyf hudoy hg pajuswsftlns pp puwCr $3°62 %L 69 B smermiosldls o swrhyore i \ﬁ«v“\ Joonussg puw ostdeys ) pryprm you prcles 4 roskyome Vadiute ]

23401Qq wobng) Sungdesep Fo swww pgro  pre sashjeuo o,...w Ooabougads pwo (vanayD - . g1 3L

17



110°58’

. . . \ ) A

3°

{ 45

- .
Mndelrn ‘. Canyon

| —_
. . .

Mount
yr; Wrn';uhfsu
X
Y
e
& 108
N -
M ,,,,
et
2 .
el o 1 1 ‘13 #1 fMlLES

-

-

el
~

5 ¢
4 4 KILOMETERS

C EXPLANATION

Younger rocks
Igneous and .red/)nenlary rocks

[#n | Koo | ]
Cretaceous Maderg Canyon Granodiorile
Km, granodiorite
Amp, porphyritic granodiorite
Amm, melanocralic granodrorite

[or ]
Older rocks

Igneous ond sedimentary rocks

Contoct, dotted where concealed

Fault, dotted where concealed

, 109 o' ¥ ?
Moded Chemically Radiometrically
specimen  analyzed dated

specCimen  Specimen

Specimen collection sitesand numbers

Figure 7.--Distribution of Madera Canyon Granodiorite and specimen collection

sifes.
18



19

‘Ouw?\anz 2./.
«sta\u?.:ip ¥} 0 seprpw I90[I04s0 0ROy B
. \ P+ ey uﬂn by d o wo UMY Ay ddnas Fe 4Socrymas afihe Ay dwnp yo g o\c. o Joay103 Awss JonpyY T a

T i e e e T (ol

’ e v s # oF 6 @ of of |1 T & ¥ of s L5 ke o8 4 46 L5 6 5 o % o s¢ st W & ﬁ&ww wanw
TR T T (o) TR T T v T EETT LTI ST gy 2T @,.«.w...mo.m‘l.u. B ﬂ..nﬂuidww X2 A (72 B ¢x 3 S TosedTemmITT Tt mﬂt: o9 Q.\N.z.\.\;
R A 3 CTTUCeh-2 LT oF I 630 LS 0 |TT7TC stqec-er ST 00T OF -0t g 77 7T LE-FT (5-gT L8-IC LL-TE €L Ob-FF S8-6T HEXL (ST UGS ST 106 2422 8T .M,Mwih?\o i
~ . (2P \.C‘v&n
“¥n owr bae S8/ el W61 ITT 6O g5/ 6ST | w8 rEs §® oL vel U gss 2 |VS 6L/ goy #0Z YT lzs 6L1 ror #II S0 9os wu 3T @i Gu T Iimad .
T sege| | Tl666 sooor -&& | 000/,5666 09015666 |77 9966 0’09/ a'oes 0'00/ 30001 000 000/ """ HLEE  0°00/ 000/ 9009/ $0°00/ 000/ 490/ 900! 000/ 00/ sweol 000 @90 07/ T PIf
T T e T o0 0 Ty a9 Td T e T e 0 ¢ T TR TTTaTTOT YT 6T e e 67T e o ¢ 07T T Myoulsnay
rtd [T a9 e o .o 0o o |t e o o o ¢ o 0 [T w 0o @ ¢ o o Qg o 0 0 @ ¢ 4y O 7T ¥y
R 2 A e 4w ¢ u w0 wu 0 0 0 [ T o 0 4 o 4 ¢ [ ¢ YU 0 [ ¢ ¢ ..bm:%it
L A S L S VL A VA P (A A TR L LA T L o % % M U g W S 0 W ur T : LR 4

s 9 Y L X2 7 A0 9 &1y b s 51 1T S0 [V r Y 5 T e Iy 5 £ ¥ y 5 £ 4 ¢ o 7 .».:.,.uw

LA S Y A S M I A S AN S S Y A SR S A A S A A S Y A SR A 2y

¥ 4 (L & L 6T Ty STy 2. ¥ L U I's 3 6 ¢ |5 [ V2N T S X B TR 7] T/ T TR R < I 7 S AR ..2%? o,
Terresesclt o=, 0 0 0 0 ) o """ o o 0 0 o o o |& - 0 o e ° P o o 0 e 0 0 o Cwarssky !

9 yP Y¥Y @? K5 ol 3 gL kb wn | YT XL 66 6 TS L% TE ST | 6T S 4 TY §h Ss» 95 LT UT 1S ¢% 5 5 ¥t Lor -l

8 45 |$T 9% ks v6 Ty ser ST oy | W rf 0% g1 SO $5 ow L {$T /5 ¥ 6os U 6 e E& TP T ¥ T 6 ¢ 2! VE Y]
IR I 4 o ° o 4 9 fF"t e o 0 0 [ 4 o | 8T & 0 4 0 0 4 o [ 9 0 o o 99 T T ipresy
CEL pr | ¥ XS Y8T 9tr ITT k90 Uw§ L¥T | 8T La/ gar LT £S5/ Tas £UT 6BT (2B ST 1T & 88U st $lr VIT sST oy 21E Fer oK sy 7 250f N3 34)
&) wr) a.c LB 0 (€0 B (am (9 ©H | 6 (P @q () @) () (6 o ) @ &y o 1) (87 0 9 (o (o) (£ (@2 (1) (lY) o prypin 0040161,

£ sh VS 65k 06h SSh 2k 1vs FLE syt | 88 £y TEH OTH 06 Nk eLs ST oY STk Wiy LY Mlh SUh 8Ty I Ay CEC TIL 23 ok §lh LR jOM] .:o\z;:. \

) w81 e S6 01y TR 17 TU B3| S B6T LoZ €UT swT gux oy SLEITS  fTr THT 6L/ StZ £¥ 0)  &IT SL L¥r ki ez rer rpr EHT T et zyden

H AKX JA LA R T A A — ey 2 T L e
- ol T
w ouco.io:.éh 213043000) 3N : euto\\otbkm wpdiydagy Yo 23140ipowOI D . 2dh; yroy
1208 698 tve 7w 206 szal T lagy see sve 1i8 _miw_ S48 |7 TLeg0sp e " ke (88 69l 378 dof Tigu | /ESVTINT €00 Wogy 7TV CONTPrd
ﬁﬂ#bhu«?-uuﬂﬂ R T T L T X e e A R T L A T T 2/ 3¢

R TR TV RN VTR YT YV VY mq\ %\ T i T30 u«: ,\3\ Eorp ﬂk exc\m.

L paetwadlsp o ...-1..0 lo0psy Ty Tevigomip '
T panpud)s 7 spogwhy SohQ Sy s1 SWY T0) Wawid0ds  Jo  wquume pay il CpIpINo  [OipHI §49154//00  pub Wospazjie> fo Josk bumoa noguhis puraryo W L3qu [y i

- ) . : otpounsy” UORWE) Sidpolf feo sipol .- f1 sy¢ul



[

s
Il

[
. ¢
‘ . i
| !
' [
'

!

i

Table 12, == Chemual and speclrographie

'

1

|

i
'
" )
!

¢
t

¢

c
!
!

3
i

|
t

s

!

[chemeal analyses éyl rpid  reck melhod (Shipiro and
18, 124 ond 127
S gells, G.W.Chice,. PL.O. Elmare,

fluerescence method and
Lowell Arii,

sp¢Cimeny

John Glean, H.

analyses  apd clPw ,,/,r,,“';[ Madera Congen (r'runcd/tntc‘ 13

Engancek, 1962), tth Jperm-;n 13 cupplemented by X-/‘m/
sapplemented by abenic

vbscrplion welhad, Chesical mm///JI:.'

Smilth, and  Luyght Taglss

Speclrographic

analyses by senvguantitative method. Spcctecgraphic anolyst:: 1B, Crandetl, J.L.Finley, ond J.L.Horrs. Efomnts foked

for but nol feund: Ag, As, Au, B, Cd, Eu, G,

HY Hg, In, La, Nely Pa, Pr, Pt Sb, So,Sn, Ta, 7, Th, 71, U v and Z.;.

R X 2
! :

20

‘

i
i

§

4

Symbols g, standard clevialion ; &, Jess A?%O}ﬁ; e ervn, nrel deberminedy s M nel delected] ‘
‘ i b : A f : Co : : {
_Spveunin No. 110 173 Mean (16413 17 7B Mean 7116 24 0 a7 Mean/s# 1 s
WA 263 . £2¢ er sn e B2 BET8ex
foc £ Lype Grancdiorite Perphyritic  gransdicrite HMelenocratic granodierite | : z
1 * - —e— e et
b ! L Chemical  onalyses  (weight gercent) :
SiCr. oo e, 619 @7 ¢68 €96 €75 e/ ées e 604 N7 ¢5) ] +
AhCs. .. . .... 156 1.3 160 152 e 152 165 e . %1 763 15t £
23N~ S ¥ | 24 49 2.1 22 22 25 .22 21 P22 &
7Y N a4 27 23 12 " 13 33 ——— - 22 33 P20 1.
Mgl oo cneil M £ L4 Lo L2 L 23 P 24 25 S0 )
Calecncvnnn. 3 3.8 25 25 3¢ 3¢ 45 memee 46 2 | e £
MnOo . . .. ... 3¢ 39 38 24 4.0 32 a7 R, 2.8 k¥ X 3 2
KO ee o .. 328 3,0 34 2 33 23 “ - - 46 44 bosg £
the-.o ... A 2 2 J2 % 73 9 e o7 £ 0 82
thoto.. . .. 81 .62 o S S2 52 78 R < 32 ; iy S
T4Oy e nenn 42 i1y 49 5% L6 42 K -89 .93 - 4
Roe.. ... .. - 43 23 Y J7 /9 S 4 .. 49 47 1 as 5
Mao. . .o - ... L6 3 06 08 07 .0k R /9 s | 40 of
CCho o eSS W .C6 <08 <88 <88 L SR .08 ¢es i .ok _ 5
Tetal. .... Joo 160 100 700 /00 101 100 , ememme J0O 100 ; Jeo -
i o ; ‘ Spectrograghic  arolyses  (weight peresst)
B il O o 0 0 4 0 4 o507 0 0602 o.001 c.or3
8a.. - ... _... 07 “ 09 A H] N o8 oIS ors Y 06 o
Be o ... oy o L0005 o . poors 000/ L0062, 0003 00e} po02 | Loy e
Cevcnrn vranm ol o 005 rirs 2 .0/ H N £§ &5 ; 0l €2
€O, e - 0607 Q00! 0009 000§ L0007 004 207 . 00§ oer s o5 ! 062 ce3
Crociieeann. 08 00/ 004 0e07 .col 0009 001§ .003 008 Lo2 ;i Leel seey
Clte om e = e e, 062 02 o1 008 o7 004 o5 03 cos (£er ‘ Y, £t
Bo.. .. 001 661 .00/ 0018 001§ 0015 . N N 0018 0018 £eceh Lec?
la. .. .. .. 4007 £L0§ - 606 .ol 007 009 o8 018 0/ oS 0/ 2
Mo .. iee. O 0003 00018 ] -3 o ° o 2 P : oce £z}
No_ ... .. [ 0 o 0003 0. 000} 003 007 20018 004 6032 oet
Neéooo oo, .. © <003 Lpo3 o 4 0 218 . 03 4 £LE6 ce? coh
Poo o ... .. (£Loor 200§ 0006 .3 007 018 602, .ol 002 £Led 0e§ &
Se i e, 0207 .ceo7 oot cooy L0607 0007 t 007 . 218 pors 688 ced o8
Y O 1) o 003 o oS 6 -, 0018 o L0085 e oot
Y T L o7 06 01 08 .06 o015 . 0! K1y .3 o5 ez
Ve e e m o oot 007 007 Los 008 o8 o8 o3 007 02 of e
| £ Y- X 201 002, ors «cot 001 018 003 008 £c8 ccd e
Yoo oo .. ... 0002 Lors” 0002 0005 Jbcot L0600} N N 0003 £063 Qo3 - raes
- PP - /A 0! 015 .02 P2 - 007 . ol 05 L2 N2
i | ; , ‘ CIPW norms ; i
Y+ 208 T et Y 234 IR TS e o 0.4 ———mem e e oL
o 73 K7 S ° o 0 I 4 PR DR S -
o . . e W 77 oo 139 g SR R 7’7 S 272 DR DR .
abe ... ... Jos 230 cebeen | dof 339 LYA] e 22 B
L R L £ L 142 R 138 B [ % e daa. 133 R . i
V0. ionee @ 0. e .03 12’ el 12 - ke 23 S ST U
dx'{elu....,_‘ aE oi et 03 Lo [P, N -y 87 [ ‘i. . - - -1
fio Ll 0; 0 o j,_“ o 0 et ae- 3% ..o 37 cmdcm e e e -
enen--vre  3S 42 e s 2y 20 A SR Sié S O
hy{ﬁ. S8 85?7 i 0 0 el 23 . L il.- 2.0 e s e
mbo - o aaa. 25 30 oL ... . 24 238 e A kXS . e e - A N T T
fm. oL o' I A 2 L.l 0 e e ° S
Al e So /0 n 43 e 9 P 9 e
0p. .. ... b SE el R A Lol .0 B, e A eeeed oo Lal
CC. .. ... .,..-‘,...I.l,.‘._,....__,‘.a?(.._..,.n._- EPSCICIN S ....\'»'....‘....._.---J.,_......-.-:.A..»......“ ———— 4”. -...4.-.-'-‘... -.4-..,.__w.0,,/...«._.: RN TICRESPACH CRENNE N A SRS
Tetol . ... 92/ 99/ . 92,4 904 e e ¢o B T ] R
m——— £g'5|n'[: B —7'8~ e —opa ~—-7~o -~~2" S AR T S-SR FON / 6I7E..« . A.n..w..a..s‘m.!]fi ORI S ,.:.,:,._'.g.._-..............,-._..,_-...“__* P 4,“:



*g93TS ﬁo,nuow..m.mou uouyroads vw.m. a3TUOZUOK z3Ien) peeH 3JueydeTd JO UOTINGTIISTC--'8 2In3Ti

‘e

SUILIROTIN T — _ —

2 s % < 4 ! 0
SIUN T _ _ ! L
£ L4 £ < / 0
daquinu pub sa11s uo1393)107 WowIdadg o ! =
ds pogw vowioasds \QN. L ’
Uaw)2ads PIIBP  pozpioup Vaw 1324 y G
mios1u33woipoy  byorrwayy papow . : .
zer ¥ o¢t © - sz’ . wohu®d (.

supidof qunow X

== ezt
¢ \Ihv QR
P3|pa3ua> 2u3ym pagjop 4ynog . .c 3 o
ss v nee o . ’&0 \)\ Q 2
% '
. Mu// &
/ g

Pa|p23u0Y 2u3ym pajgep 4opjuo0) AN o )
! . : I R
u@ux\d
Y204 fubjusunpss puo snoaub 7 . = A/

SY204 u2 . autly josquDnd
4 PIO o b R
] -, A e Ly

e

- bod )-v ¢
s504d pourosb -suiy N %2» vm..r_ nﬂw\
Yoors pmpory oy fo spuozuow Zysord ¢ bay r AR oy v

. IS0Yd PouoIb -35I00 A\ N /
Y2075 J12aquong  2yp fo vozuom z 100k ¢33y w ) g 1 ’
yaops sogf 2yp fo spwozuout z40nb hay o IH S
& £ - TS Yy
mﬁCON:OF_ NwLQDG Poo ccln.wh.u snoy 1St L : vo uoy N\ e o_.oﬂo /
! P I w 20 J s A . ... ..‘ ..I/

IR ey Y. <)
Foy ) \ &V

SY20d AaoyuaulpIs pup snosubr ; o gw\\

4004 Jabunog . &.... \@s
NOILYNY 1d X3 ey

55,01

s

21



aqevonworet gpoenl pouuil. snf 40 . e P , ageeup epeund fo vesyrv. pamasle atonss v w0if pavepps  gar Wswirdp RO
« hd o ad S \ fow 3oy o Ay .‘v&iﬁ\nq.molah..v\.\'\“um \tw .&u&u\.\“ \-.!\“\ \.\H“ k!h\ \ﬂsoc\!.tl ) pewsiper €Y wamizady T

PO x_mq K w of S W W I 18 (5 38 7 6 6 66 4 |V & K o 16 7 o8 o () L5 & £ 8 K iy w8 T gemmem

T TR T T STV L T SRS SOOI I I TR TTETET N TR e g et T .. R R

..... . T } s T : AR e I S )]

R P tteeo 30 S0 0 e P ITDITTT RS i3e 30 S0 oS 30w S e [ I OAF OGS 07 O0mP OS5 S ORE okg ORF 5-0 S0 0 10 0 0 Uaresoded
e e o A g e e i o e e i o S By e S i e e DI,

¢ TETTRT L Ty g T TS o tTTSET et XA ee TE T &R TR 6 (A e T ef e Y v sk T ¢ e e ¢ K€ TTLE 87 erT 0¥ .G« Ty

TT T 686 77" fooy 00/ 000/ 00/ SHEE _ODOIS000/” T " " V00/ VDI 0001 0'00/ 000/ 000/ 0V 0'00) OO0/ """ J00| ooy Oees 000/ 000/ NGE 0001 5000 0001 D00I SO0/ 000! 000/ S SVTH VTS IV

TETI 0 T g Ty 0 6 0 e lTITe o e oo 60 o eFTYM oo g 0 o 0 0 9 a 0 4 0 o o g iy
TTttay o o [ [ [ [ (] fes-e- ] (4 4 [4 [4 [ o [} Q u 4 o [ [ [ [4 o ° [4 [4 4 0 o 4 9 ToTe oAby
Ut a 4 0 [ ] 0 [} okt 0o [ [ 4 ] o 14 ] -] Yy 4 o [ [ ° 4 [4 ¢ o 50 [ [] 4 @ T () pRevoyy
R ° o % o o w s FTu o ¢ w o v e o '"Tuw s T o u o 0 o o 0 o U o © 0 o . gy
»0 VT L S A Y A Y LA S S SRR VRN S A (2 T B AT A T2 A Y M S S A 4
& zT. LA S TR S 4 b € € » £ 5 v & o o | r ¥ T 14 o a r r o 1 g - S B SRR T 1% £ 4
¥ 6 o ¥ WH W S o T F T ¢ T ¢ T T o0y N ¢ 4 W [ W ¥ ST Y Y e T A T yyedy
[ e 4 oy IA 4 oy I Y ¢ g 8 1o g |7 r v. &-¢ £ T v . nn r ¥y r s £y Mt TappLoy
S K3 T U ] ° o T 1" & [ [- . o o o 0o T ¥ [ 0 4 o ° 0 0 o £ [ 0 ° 0 0 Tt weigdey
¥ 61 o9t Y T’ ¢ 10T KT 6 TS ¢/ L1 SS Tr AT W 061 LT 1T 41 01 8L 1 18 YT F [ S B N B 1 4 g Tt Tt gerg

k ¢ .
(L) Ca) (%) %L} o0 o o @ (W Qe &) e (1) o o (%) o (#0 0 (s3] ﬂ.no (FO8) (1T4) (6e5) (8786) © @ O () O o (UB) © O (He) 0 “TUo(p Wyaesw)
Uz WS (62) BT (LYY (489 @y B4 (L2 () (LI (492 BT (wY) 31 (5) (1°2) ) (w12) e @L) w0 o 0 o (%) () @) (17) (LeY) (7] (55) (61) (059 O (o) “ tpieyreaiae)
£ ﬁﬁ 1L TIC LT 83 Uy bus FEL LLT S XBT ST skE gee HIE EOT 0T uST S| UL AL Tor ITE VL @rh O%e IW gy £l L6Z TIT SGT (6'iw) 6L 18T Los TT1NT e/

W (7)) 64 @) 8- (hrd (0F) () @) epLn (K (6D (#) (9 (N o () () (57 |[ZH (L) (8 (o) (91) (o) (L) (89) (r£) GT) (15) (E6) (6) @D (5 (N (a7 {ygmrlw)

T L8 g5¢ UM TET 1T 9sf gof h.o:.u QUL FEC ST LIT (B L9 6T Ith TST (39 §éf 19€ € LIS LULS Ser Sk K86 ST 1°96 FUE hoy OB AL OLL WL TT1vpey Wiwmiedoiy

6 NI 1Y AST_OLr K6/ SST YOT Psr 91T ST Ner LTE ST e UIT LT WL K62 #5Y | 4% LT LIT 6T kar LB LT ez 04T #T St VW KLY UUT LAz 67T JTL T T XD
YTt wJienD ..\\u!(h-!\.hoo ~ i Weenisn RwnD  pawiesboamg

—— et s e AR T — e e~ .

i ¥o035 foo { .«»n: o H343uon . z

T prew sarrsquy
—rr et AUy gy WOt I

e | 589 460 _ S84 COL_ 104 ML : !.117#!8& Tond T 808 489 T 0.3 ths wm wﬂo- 979 _4hs_ 905 BLF CFF §83_LSL_ Ve 6L ¥SL_ WKL 1o €97 GLF - N #uF

vuozhow  wjsesd  peesibermme) T T T edEy yaey

e e = i - e e e e i m e e - -

e et R W A T R Y TRV TV YT Ty O 7 KL P s T A L L 1 Tar Ks_o#i_ 65t 9si X8l 1 et ber st xee At ets GRig WTr ey ieeisds”

v S~ B ASINE 444 AR AL £ JOURE oL e le

[ pawmasyap gou Covvcs0 L .ﬂdu’& "w fpoqerasy poepenys
T neqbs 6L QI Y IPE  BTI wIN120dr  fo SBgmnn g yag  1PIJJinG, jo g Raegdaed pee Weigraye, o ses ».ui.sn yogubs fpayonsiged welssgeny pray]
. Js‘.wbw:n}\ kR v(v:-: i TG == B Yyes

P

22



Toble 7% =~ Cheauca [ andd Spec fre grap hie urw(t‘/.f'.
Head_Guartz [Monzonl:

[ chenical ana {I/.H'J by rﬁ,h}/ rock pell-d (5
134 ail 150 J(y};/(/:/euff'/y’ 6’] alewre abso
(oo, Chlee, AL.D £Enere, Jolm Clenis, H, .f,m'f/", an
wv melhed . Spechogiaphic rua
{ wel feund: Ag, As, Au, &, B4, ety by G,

SE, Smi, S0, TR, TR, Th, TH U W, ond Zit,

¢ t.:i?l(rvu///af

/r«/f(t‘/ /br bu

v anel CTPUW wirws of 2reohant

46,.///?’ (uc({ ("I
/Pf;!‘/‘ . C/;.lnf "
of «D/J/‘n/lll Tn://u:

/y.rlc;

7.
rpn/“'“\’/rﬂhl': 11 7OCKES
D e A Y O

asneck, /952)/ wiflt ane /,'/“ N g[ Sy o rmend

‘al auu{y;/.s‘.' /m.n'///fr[/r/ g ) 5&[";‘
\(f)(;c/l{/j,'ﬂ/,l/‘;c 1737211 /:/J(‘j é,/
WL L Coonelell cond T. v Harrd. £ 1 meals
AL g, L0, Lo, Mo, Way Fil, Pr, PL, e,
Sqmlols g, slandorel devia l‘m{; K, fess Vhany aw

.- eeiny, nel e (é‘r‘mm‘ﬂ'/]
Specimen Moo 130 /39 MecasdoziZg)  IS) 155 dhan 1B 0
Frerd No-... 70/ 7L 191 751
fn Erecsive mass C?Hﬁlltl‘c// Jtc(/é }/oa; ,,g/cc A’
Cheawieal analyses (weght percent)
K70 Y / v ] 737 726 £72 797 .0 774 33
Al oo oo 144 /3,7 4.4 1§58 136 146 1.3 9
Febre - ~vaw M /5 /3 19 g0 14 14 4
O .. ... I* 5¢ <2 12 3¢ T8 72 3¢
LR 4o 13 27 4 10 s soooc
Ca0 - - «o--- as 70 73 29 £3 1.8 /2 X
MNayO_ .. ... 4# 29 37 44 40 42 39 7
kla - . - 417 {-.7 J:Z . 3.8 l‘.? 4.3 y:7 ,8
Ha0-. . _ . ... 09 ;.09 09 22 Jo Jé J3 06
M0 ... 2 34 58 52 a So . L) 20
Ti0y . o .. M 43 34 49 38 L7 39 Nl
Ros. . ..... O 06 . .03 Jé 02 09 06 01
. NN A3 0% 09 /0 o8 08 £8 oY
COu- - o-..__%£8 < 0§ 08 <05 <08 <.08 <05 e s
o m]‘o[n./‘_ L _(o_o m;_o_q__ 100 100 100 100 . 160
\fpecfmynﬂpzzf ana/:/d'(_’&' (uu‘g!,[’ /)ezccﬂt'}
Ba __ .. __.__ 0°F 007 0.06 001 005 0,06 006 e.o!
Lo oo e 000§ p00ls cool 0003 0003 0003 Lo03 000}
le . .. .. 01 02 0is 0! 0 008 o1 ol
Co . ... .. 0 4 0 0007 0 0004 0002 0004
o o O o 0/ 00! 0 0008 0003 0008
Va7 L0062 00007, 000§ ol goto3 p08 003 008
Ga . . .. ..00! o018 00! oor$ 0lS ools 002 0003
la_ . . _.._ 007 018 .ol 007 003 008 008 008
HE . Lz 2003 0009 0l 001 0ol Lol 0008
M. . . ... @ ol 0as 0 0 g 003 00§
Pl . .. 068 003 002 Lot 001 o0} o0l 00!
S - - .. .- o603 0 9002 0007 0 00064 0003 0003
S . 2 ol ol o5 o085 03 02 02
vV ____.. .. Bro7 0 0004 008 0 003 00) 202
Y . 003 00z, 003 002 002 002 002 o008
Yo - .- ... wvel JLe02 o3 0002 2002 0002 ,0002 00068
B R X 1 003 .03 |03 o1 02 03 0!
CIPW sorms
A .. .- _.. 24 337 — e e e 97 2.1 [ ST - .-
o 57 +7 I B 1y R R
DY ¥ X 337 .- - o) 225 214 PO P e -
alb - .- 372 244 e - 3713 338 R S - - e
an .. . - .. 3% 28 - 713 21 S
W5 . ] 4 e - L 0 [ SO
dilen- ... . o o . ... - 62 0 P I
l[g._ e.e O o e o002 0 - - ~-1- e —
h,'{ém R L 32 I 25 S
My ‘ 30 32 ——. - ol 0 [ I
mt. ... 14 92 ... --4 28 2 - .. . .
hm. ....... © 10 [P / N R S ..
| A {4 82 . - 93 2 J A
R, 0 L 38 iy .- I R, -
Y Y | SR L S B L ol I P
Tolal. 91 - NI 993 995 ... L. - .
Femic -, 35 34 8 2! . - .. .




C ol
120°55" 1H0°S
[

EXPLANATION
s Contact, dotted where concealed
Youp?e; roc'lt(; i ’ - Fault, dotted where concealed
z ost .\ ‘
Surficial depos o - Ol“ o
iz § . fuded | hepicly Rodinetricaly
iort =" an
Grosvenor MHills Volcanics Granodiorite H'E specimen Specinen
e e o s 5“"#{ o iﬁ; -;07 2 Specimen collection sites and numbers
mbains [
tuff, agglomerate, ond flows Cayelono Mou
5 @99 , g
i’ a S
Ki %E | .
Intrusive rocks ’8‘,‘,‘ o 2 3 £ s
Includes hornblende dacite of /fc Gringo Gulch pluten § |
and gquarts latite porphyry of oifer platons g e v 2 3 & 8 § KILOMETERS
m, microgronodiorite of the Gringo Gulch pluton J&9 | N H £

‘ N »
4

Older rocks N
Igneous and sedimenlary rocks

Figure 9.--Distribution of ;'ocks of Gringo Gulch pluton and other i‘ocks,
and specimen collection sites.

24



Table 18 ;== Modes cf C; ~riige q((/c/v p/ éxﬂ
and. a n‘eTated p/u
[ﬁ/ék’l hUlth)f’/ /,\ Qé‘ul?l//f&’ ' Cymé cls 5[}0“!11‘} Jecu‘* of

collecticnn and  cetecfer’s m/ﬁm/ omiltted  Full
frele  vuucler /J][ x/)ec'}ff&! 157 thas s 63 D/320,
g.s:/m(;o/s 77"./ tre fé"/' el -~ ;)(:f (/gf.er‘hu}:e’ff_] ’

Specimen Moo .. .. /152 158 _/:;)"9 160
Feld Noo_ ... 199 61 |28 28l
Tntrusive  mass Platen Plug PMW!
tornblende dacife por Oﬂ “v‘{‘___,, 6oy
Rock é‘f/’€ ’ 'f,‘(‘; e Phncerysts diopte
Gqgart=_ .. _ . _. A2 12 8 0 198

Pladreelace . .. 735 S0 $86 218 168 | Sl
(\,«//.oc/euc T 89 o 789 ¢ o |49
e XENC (aua,{v ) .. Jo .5 7 3 .5-_ 0
e 35 33 90 $3 &0 o7
ioble, . ..... 9 o 24 1,0 0 47
Magnctite .. ... &8 412 &9 26 M4| a8
Apatide . . ..... & © 3 0 ) 4
j{_’)\/')g:,,{,“ L .~ o 0 1] 0 0
et . ... O 0 I, 0 0 2
Atlanite .. ... 0 0 o 0 -0 Trs
Tateol_ ... 1000 Joo joco 227 1885 11000
Femic ... /52  So /83 92 271132
/?_rccnl‘ Cmor{m[e .
" phas Yoclase . Co-6 8 c~37 36-8Y '“-‘l/
Glegicelete m) < A Y

s

25



cable M8.77 Chemecal and’ s ec/rq}m/ft't
ana g_-’" ond C€1PW, rarmi.ot
the G ringe Gu leh  plalon

f‘/umu'a/ nm--/;uu L'y g f yrck st ln
(‘/m/h’ﬂ Al S (, VAISY )’ wiotl

S rarte ) 187 sl femerters & X-ra,
1"‘1({/:«1‘/ che n?/(n//{-}ln/f-i‘fa H /_;'w)fv " 4r‘1ji,f
8.D. {%({J[ Gl \"/:/01‘_ » .‘V:L.D . f/lm't't‘.' nm‘;’
H Sni (h. pa t‘/ﬂ"’h-“-f- e and lusics _&,/

. . u 7 . el
:(nu;»//o’n(‘(‘\ el emelhodd oH0 /lf?[ﬂ,l/x/(
ain /y.' f', T Hese: [t Fhewenls Vocked
ﬁr bt Y ﬁunll,'ég,Aif\u,::' B<, o, Ce
L, G, HY, //_7, Tiv, dot's Mo, Ne) LY
A’c,.‘/’,cslil' Lo, Ja, e, 77[/7[;(// ’l’,cu%.z,,‘ .

o

“ecinen Mo o N .
“hreld Nowo . ii... 3928

. Hornblene Meero -
Pock tyre o poiyy gromsdirile

Chewmc a/ a/mé(rrs {ive :glal yff\'c.oc{:)

$402 o - == - §9,0 669
AlOs - - - - -~ 763 159
ﬂ’ZOJ ...... 4 217
RO. - ---- 25 14
/1@0, e — e e 2.6 14
Gl eoe - o= 47 28
NayOe o= -« == 44 4.0
KiOo o oo o = 24 32
HaiO oo o Ll 36
Ho0+_ .o - - - 1% 90
W2 - « - -« 98 56
ACs. - « - -- al J8
MG -~ - -+ - M 06
COpe -~ - - ) N
 Tefaf 00 100 ____.
Spec {fng ) fuz a;_,_a’ 6’: ri (.,:(flj irt "’iﬂi ';é)
Ba - - -~ 0.05 048
Be .o aoemm Leol 0
[0 S 4 poot
Crvo o weemenm [ po!
Ctte o = o =" pot ol
Gae -« - - == 002 £03
lao o o-=-- 0 68
Noo o oo o m 003 0
Niw e womm e 0 - 0007
P oo mm - e 007
Se .. e [ 0007
Sr_ i .- s 003 o1
V..---- . 0 ol
Y oo .. o018 002
Yoo oo - = 0003 0002
iy 2P BRPR. /1J R— LY S
CIPW ierms
@ _ .- 1"Hs 24}
c . .- 0 .10
of - o o — - 142 189
....... 371 338
G - o e 176 121
Wo_ . .- 15 [
d«'{en A ) 0
fs. .- - {./7 0
en . .. 3 35
hy s %0 2
m.. - . .- 49 31
hw 0 £7
Al . .19 M
Of o e o e - Sp 43
Py ¥ a3
Toloaf. .. 949 958

Femic - . w8

rocks of



Ly EXPLANATION

13
55 [::]gr

Younger rocks
Igneous rocks and surficial deposits

1Ho%s0'
I

Tql

Quartz latite porphyry
Rocks of the Greaterville plugs

Granitoid rocks
79, granodiorite, quartz manzon:’t¢>and

TERTIARY

quartz drorite - ¢
rocks, conceoldd beneath pediment ]

T4 ranilod
gc/grgnn’l or

. Older rocks -
Igneous, sedimentary, and metamorphs

rocks

.......

Contact, dotted where concealed

dotted where concealed

Fault,
. 191 ol90 5763
Moded Chemically Radiometrically
specimen  analyzed™ dated specimen
specimen

Specimea collection sites and numbers

[ 2 3 4 S
) I MILES

¢ KILOMETERS

F.°
-rs
-
-

3
%57

GREATERYILLE
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