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1 19" 00' ! (t0.6 ) W ‘(lo.l) a 0 1 Km More than 80 determinations of 6'80 on basement rocks of the southern
i 8 5 5 | ) .
36000’ 0 \) gren K \"' e - Scale 1:62,500 36000, Sierra Nevada have recently become available from the laboratories of the U.S.
. . 9 = : - ;e .
; ] " " . . A ; l ‘/ x l W X x / \ I Co. \ Z J N ¢ A % . g N Geological Survey. These data, plus published oxygen isotope data by Masi and
= : t d description of samples. [Oxygen isotope values for all samples N o . - b e hpd
-t wergxﬁgigréiﬂzgp?ndghg ?gboratorypof Ivan Barnes (U.S. Geological Survey) in 1982 and 1983. Al T o X - b% X X \ o . \ /[ 4 A‘L’ < N ¢ others (1981) and Taylor (1968), seem worthy of compilation at this time to
the reported values are the averages of the results of two analyses. The standard deviation of .. A ,/ = % 7/ . - % ) ] . )
88 replicate analyses of a granitoid whole rock sample is 0.25 per mil. The 95 percent - S % DR—SO3‘ Ao \ o et TR LGC-|S My [T igentify the current coverage and hopefully guide future oxygen isotope work
confidence interval is +0.5 per mil. Samples with prefixes CM, PM, TC, and WR were furnished by 200 Bag 0 N (q 9) = % % 2% o NS 4 (89 (10.1] ; : 1 TP —
David B. Sams (California Institute of Technology)]. R T3 ’ . __J I X \ 1 2 v X in the southern Sierra Nevada. A1l of the samples are relatively fres
(D) CATACLASTIC ROCKS IN THE KERN CANYON FAULT ZONE R . DR”4655 J / X @) % “ . : o« UM LGE-13 LG4 L6 | basement rocks and it is uniikely that they have undergone any significant
Sample Sample description 6180 per mil. SMOW 21 A<q'q) o % X \ P (3:8) | v Q2] \ (9.3) A8 ik . :
(A) MAGMATIC ROCKS number . | B(B,S) \é \ 7# ~.' * T A s v . X changes in 6'°0 due to post-crystallization (or post-metamorphic) alteration.
. \ X o v .o : 18
Sample . 18 ; . " - \ I Some of these samples were selected to see if 6 °0 data would help
Rock type and unit l number ‘ Minera) content (in order of decreasing abundance) 6 0 per mil. SWOW DR 46398 Strongly foliated rock with anastamosing network +10.3 i ; DRh 4/25-64)AJB 2 _.N 7 3 x y I\ i \/ ek, < %gc‘gé o
‘ — Yu " F . ) il . . o TS 3 isti i i dimentary protoliths for the high-grade
Diorite-quartz diorite DR-3098A Plagioclase, hornblende, quartz, biotite +7.0 of finely granulated quartz and lesser feldspar and o« ma o, AB(// 6) : . * . S \ . < x X ' \ , X : .. Yoo v L(GBC;BZ a X 1% distinguish between igneous and sedimentary p gh-g
i Mountains nl Vet g . - . 8 v . . .
?gnz'?ftleg?‘?:ﬁﬂmoﬂ;"piak DR-3023 Plagioclase, hornblende, quartz, biotite + 7.3 mica inset with rounded augen of plagioclase and L 8 / X \ v 9 o % o . @ CyrUS - = 7 L " metamorphic rocks of the Sierran tail. The data of table 1C shows that some
o & . 9 g . A l, . ” s
Tonalite of Bear Valley DR-3427B Plagioclase, quartz, biotite, hornblende + 8.6 K-feldspar as large as 3 mm across. Protomylonite 2 ! DR-5008 » J /\ \/ DR-463qB / X \ . - at . v A of the quartzofeldspathic gneiss, granofels, and granulite samples, such as
Springs . — o ! , m . ) 7 = VA ) s = -2 . ’ - . ’
. DR-3670 Plagioclase, quartz, hornblende, biotite, K-feldspar = from felsic granitic rock. , e '.X .65 N \ (10.3) \ /\ ? i i R, IZIGZCZ)4 A L DR-3380 and 3420 are strongly enriched in 180 and probably have a sedimentary
. ; hornblende, biotite +8.3 ; ~ WElinty" i11ed down, +16.6 X i . ’ [Se—a— 1 \ A - : ) . .
aiel FITINEES S S ey B W TR TR, S " i o / / i 7\ « J X X 7 B \ X ~N|Legc-25 |, \ A * : parent. On the other hand, most of the mafic gneiss and granulite samples are
DR-5236 Plagioclase, quartz, biotite, hornblende, K-feldspar, + 9.6 but recognizable scattered ovoid grains of feldspar . & ¥ AN s "- 4 v P \ E N ("_3, 5 v ‘-GC—ZO .. . = .. »
clinopyroxene ) ] N e e ’ \ \ ‘ s - \ X % N (9.3) g R g ® much less enriched in '“0 and probably are meta-igneous rocks.
. — » 9.1 to 0.3 mm. Muscovite-rich and quartz-rich layers ’ Al . N SN—-SB . X >( e C ."LGC‘ZZ A 2 e el
CM-9 Plagioclase, quartz, biotite, hornblende, K-feldspar, e I 7 1 ; ; ~21 " . p—
clinopyroxene alternate. Ultramylonite from metasedimentary rock. S F L R = ¥ 5 (9.4) \ L / X X X a.8) 3 (9,9) r__——HLGC-'q . - Masi and others (1981) have noted that granitic rocks of the southernmost
. . . - . . ) . s - a0 i o - ® ¥ . 2 o
CM-25 Plagioclase, quartz, hornblende, biotite, K-feldspar + 6 DR-4654B Strongly foliated rock with anastamosing network of +11.6 LI * \ =1 \ ; AR i s X s I = T . 3% 4)\\ s Sierra Nevada are somewhat enriched in '80 relative to the rest of the
N . .« ° v *
CM-26 Plagioclase, quartz, hornblende, biotite, K-feldspar + 9.6 finely granulated quartz and smeared-out mica (mostly .' i, SN-60 / \ \ /\ . . N ¥ %GC‘-?') ., Sierra Nevada. Their data (table 2) as well as the recent P —
2 o i - . . < - X / X e 10 .
1612 lase, tz, hornblende, biotite, (protomylonite) +10.1 . ] i e t en of plagioclase, . ' S ~ / od - b . e .
) FREI. S . L. TG SN S L (q q) { - l '= - [ac-2 S (table 1A) show a significant number of rocks with 6'80 greater than +10.
TC-40 Plagioclase, quartz, hornblende, biotite, (protomylonite) +10.1 K-feldspar, and rarely quartz as long as 2 mm. . . A _'_ i\ x s % v 2 N : (’37) T X
ioti i +9.1 B \ , - [L&C-10 i (e X According to Taylor (1978), values higher than +10 are suspect as true
TC-42 Plagioclase, quartz, hornblende, biotite, (protomylonite) . Mylonitized felsic granitic rock. - ! X 1\ : (2.5 |/~ . nd
i iotite, hornblende, K-feldspar +9.0 o . ; e +9.9 S SN-62 ) s " . L Rabbit Isla - magmatic rocks, and point to significant assimilation or contamination by
Tonalite of Mount Adelaide DR-4189 Plagioclase, quartz, biotite, hornblende, eldsp DR-4655A Augen gneiss with abundant ovoid remnants of plagioclase, i . . \(H X i o o ! = TR
DR-4789A Plagioclase, quartz, biotite, K-Feldspar, hornblende *+9.3 K-feldspar, hornblende, and pinched-off biotite books. p v (8-3) \.\ /- F(gl:f)q \ l " X ¥ \ : ) = ',,: st owa et e e, sedimentary crustal material. The 18 enriched" granitic rocks of the
- M - il o » o) I x PP A o .. o I . ; .
Granodiorite of Hoffman Canyon  DR-3842A Plagioclase, quartz, biotite, hornblende, K-feldspar +19.0 Some feldspar augen are as long as 5 mm. Quartz ) . - SN-6[ 5(,-\,/ ;)y ° .' | )( - ',:-,.' S shublserh Siame Neudia c]ear]y need more attention, and, i part1cu1ar, oxygen
e i de, biotite, K-feldspar, +7.6 i i ted -t - 2 X ’ .\ . .
Granodiorite of Dunlap Meadow  DR-5008 zw}zggg;lzizaequartz, hornblende, bio P completely reduced to anastamosing trains of granulate . s (9.1) e X o | isotopic studies of mineral separates are needed. It is noteworthy that Masi
o T N\ 5 2
o +9.9 aggregates. Protomylonitized granitic rock. . 52 6 X DR'4789A .' / SN-65
Granodiorite of Kern Bridge DR-5031 Plagioclase, quartz, K-feldspar, biotite, hornblende . . _ ) 3 DR—_ 3 X (73 ® be\\a (?:8-) and others (1981) report enriched 6180 values of +11.7 and +11.1 for quartz
biotite, hornblend + 9.2 DR-46558 Dense gray, "flinty," thinly foliated rock with a #13.3 . <q 6) ;. y ,'\Sa e :
iori f Rabbit Island DR-4848 Plagioclase, quartz, K-feldspar, biotite, hornblende . . L. e, . ¥|_t - - 2 i . ’
Granodiorite of Rabbi o - groundaass rich in quartz, feldspar, and mica (mostly | AN X X, ,\}\: and +9.8 and +10.2 for feldspar on mineral separates from samples SN-59 and 66
Granodiorite of Gato-Montes DR-3356 Plagioclase, quartz, biotite, K-feldspar, hornblende . et /—l_ ; X L e Th P — i — th t d feld "
L. muscovite). Angular to rounded remnants of feldspar to - & e oxygen isotopic fractionation between e quartz an eldspar is
Granodiorite of Lebec DR-3181 Plagioclase, quartz, biotite, K-feldspar, hornblende g : . " ¢ \X DR-4196-| i ?‘;-:SWA SHY f— UNEVDED -
A . 0.4 mm. The appearance of the thin section suggests a e == # .. : indicative of equilibrium at magmatic temperatures. The quartz values
Granodiorite of Claraville DR-4472 Plagioclase, quartz, biotite +9.8 o o - "y Y (,0' I) x /. ) ) ; q g p s
1C-27 Plagioclase, quartz, K-feldspar, biotite +11.3 mylonitized granitic rock, but the ~0 is rather hig . \ N X N\ I g \ 7 - however, are at least suspect of reflecting contamination of the magma by
o for a magmatic rock. < e " ¥ s \ ‘ :
Granodiorite of Alta Sierra DR-4796-1 Plagioclase, quartz, K-feldspar, biotite, hornblende +10.1 . BASEMENT ROCKS UND'VIDED : _l X X ] - . sedimentary material.
. . ioti + 9.4 - ° S N i AP
Granite of the Kern River DR-4819A Plagioclase, K-feldspar, quartz, biotite ;i I " . & h . I Some 1imits on the precision and reproducibility of the data in tables 1
; joti i 4.1 : = > . ) -
i ike(? PM-505 Plagioclase, quartz, K-feldspar, biotite, muscovite, +14. { NS Cos e, )
Rl sauomiline, garmet WY : —|’~ 7 | T Ta and 2 can be suggested from the following. DR-3842A (table 1A) and SN-72
ioti i & ° ( v , e s o
PM-536 Plagioclase, quartz, K-feldspar, biotite, muscovite wHd . - \|’ L \ ¢ ¢« W (table 2) are tne same specimen. The earlier value for 6180 cited by Masi
¥ 3 , K-feld , biotite (cataclastic) +10.0 - . s W \ 3 . . .
PC-35 Plagioclase, quartz elEgpar N —/ Localities with "L&C" prefixes (Cyrus Flat area) are from L. G. Collins, P *J/ b s . P and others (1981) is +9.7 and the more recent determination is +10.0. Taylor
y P .
Al iss of Tweedy Creek TC-12A Plagioclase, K-feldspar, quartz, biotite - . | N " . ) : : . ° { ! % , . .
(ﬁ?i&ﬁz?;edgrmﬁte)y California State University, Northridge. Determinations of the 6180 0 ) M | % (1968) also noted that his determination from Jawbone Canyon (table 1A) has a
. m_— : i k . N » =
Jawbone Canyon Taylor wenl SRRSERG WO gia: sk preably RIS, % 1 - 3 were by Sergio Hauser in the laboratory of Ivan Barnes (U.S. Geological i T ‘ J I x )X — +0.2 uncertainty.
“granite porphyry” (19682; granodiorite of Claraville - \* N N e . = \l— 2 \ 35 30 -
Tocation(?) Survey) in 1983. . ) v ) X
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- . N EXPLANATION
Sample . ) 18 . * ‘ -
Rock type and unit l number Mineral content (in order of decreasing abundance) ¢80 per mil. SMOW )( . x . K i DR~4.472 1 i '\-. .
_ X X " Kelso 28, - Lt ;
Quartzite (metachert?) in DR-3032C Quartz, biotite, muscovite, plagioclase, pale pink garnet +16.4 X )( X X )( . L - <Q-8) .. b SURF'CIAL ROCKS (CenOZ()'C)
Rand Schist ) —— +18.1 X - = . " *
DR-3063 Quartz, plagioclase, biotite, garnet l x )( X .Va“ey SN-7O \ o 4 - A .‘ .... v
DR-3281 Quartz, pale pink garnet, muscovite, biotite +19.5 _|’ X X . .- 4 10.6) ¥\ \ i % .. p > Ho %
) ) X ){ . = X ‘ X i e - . . .
DR-3344 Mostly quartz (no thin section) +17.0 - X ¥ 5 . 1. . . i L
; S -ll— X X L S X - %g 7“8, " Alluvial deposits, and sedimentary
DR-4050A Mostly quartz (no thin section 5 : 4 w A - . . n
. - : 1.9 0 2 4 Kilometers A\ > v % ¥f * % X DR-3842A . and volcanic rocks, undivided
DR-4054A Quartz, pale pink garnet, biotite, muscovite . [ l J - DA 6\ A 2 N 5 i- 4 . .
. - Ay . e . -
Gneiss, Quartzite DR-3381B Quartz, biotite, pink garnet, chlorite, graphite, muscovite +19.2 Scale 1:125,000 \/\o ) L .,//0(9 o DR“34”5 A .. . .
amphibolite, B S = D, '\ S v S e (v ° .
and granulite Graphitic DR-3417  Quartz, graphite, biotite, hornblende, plagioclase +16.8 ' % PR ) ; < . . MAGMATIC ROCKS (largely or wholly Cretaceous)
of the San quartzite — o, \O . * . b — h )
Emigdio- . s —_— LI .
T[gI‘wgc;\api Calc-hornfels DR-3548 Clinopyroxene, plagioclase, quartz, epidote +12.6 3500 \‘ "(% . '%R-3q45 < L v’\ 1 , X '.. (P|Uton TENEREIRe S
tai ; . Y A A =
b Impure DR-3553 Quartz, plagioclase, biotite, red opaque grains +13.1 \ \f . . 8) . 1 X <
quartzite 0 . ‘/ A \ 1 3 ‘7.6) . ] 7/ Y T
' ' 7 % " [DR-3420] ¢ 3 . L A -
Y d . n 5 * S . 5 el - L
| o B oy v N\ Alsey v . ot 0y L L ¢ x XX x e
. . L3 % . . X X I .- @ B
: - I y X . . Granite a iori i
(C) METAMORPHIC ROCKS (PROTOLITH UNCERTAIN) 7 < L. WR-8¢ i ¥cIi2A a7 I 4 % N : Granodiorite Tonalite
. & . My . B \ \ . X X . L
Sample . =¥ sy . 10.8 X 4 5 ¥ 2 5
Rock type and unit \number\Minera] content (in order of decreasing abundance) 6180 per mil. SMOW \ L LI . ( e ) ) T< 27 P ) . ) * X E ‘ METAMORPH|C ROC
. AU = . o . OCKS (ar i
Quartzo- DR-3058B Quartz, plagioclase, biotite, muscovite, graphite, garnet +14.0 s s c . ~ (1/ 3) - ’ : e X \\ e ( gely or wholly Mesozow)
feldspathic X Y . P > - i .. (b\) »
gneiss -I—c_’q_o -~ \ \ \ . * - . ® . e Q = .ﬁ
Amphibolite DR-3091B Plagioclase, hornblende, quartz, biotite + 9.1 | ('0 I) -~ 7 . . 0& A >v = —
-~ 0] : . = o
Quartzo- DR-3369 Quartz, plagioclase, clinopyroxene, biotite, garnet, +13.8 . B} DR 367 e A\ : . k. & i 4 B == \
feldspathic graphite, hornblende ® e 3 \ (8.6) { “ N
gneiss to R \ e k el . " ]
granEhels DR-3§48 RE e ¥ \\ T -l , Gneiss, amphibolite, and granulite Rand Schist Siliceous, calcareous, and pelitic
' T . ) A
Quartzo- DR-3380 Quartz, plagioclase, biotite, garnet, graphite +15.0 (12-6 ¢ N\ ¢ > s ! . e . :
feMispaehic - . I L\ N - of the San Emigdio-Tehachapi metasedimentary rocks;
iss to L s i = .
granotels A /0 (e < \\' CM-26 Mountains, and related (?) lesser metavolcanic rocks
. . 4 . N
Hypersthene \$° .~ [DR-35531 .§ > 1 A sl Q.6) - magmatic and metamorphic rocks
granulite DR-3420 Plagioclase, quartz, biotite, hypersthene, +15.0 - (, 3 ') el [ |
Gneiss, amphibolite, (quartzo- clinopyroxene(? ) \ .{\Q 2 » . . L v .
and granulite of feldspathic) 7 Q- == ‘ - \ N p _ l’
the San Emigdio- 1 $ .° o L )
Tehachapi Mountains L A . . = o el - l"
Amphibolite DR-3886B Plagioclase, hornblende, quartz + 6.5 L ..‘ . - &m
A— . X e SR s, DR-3421B
- - -
Quartzo- o’ R - . (8.6)
feldspathic DR-3933 Quartz, plagioclase, biotite, hornblende + 8.7 o® . - ~"
gneiss . - ! cM-9
V L]
Hypersthene v g ( (q ’)
granulite DR-3943 Plagioclase, hornblende, hypersthene, quartz +7.8 = ) Key to map symbols
(mafic) \\\
<
- 1 1 1d biotit 9.3 35000' 4 Now - P
feldspathic PC-31 Quartz, plagioclase, K-feldspar, biotite * 19 DR'3OC”B 35 00
gneiss & - Sample num_ber
Quartzo- E <q°‘) 5 1 18 OO DR“34ZO "
feldspathic PC-32 Quartz, plagioclase, K-feldspar, biotite +10. .
g ] ( '/ A(14.9 + 8§ 0 per mil. SMOW
Tonalitic PC-34 Plagioclase, hornblende, quartz, biotite + 8.6 . .' - -. .
gneiss 1 °
Quartzo- = 5 i . . i
feldspathic PC-36 Quartz, plagioclase, biotite, muscovite +9.5 Cataclastic rock - Magmatic rock Metasedimentary rock Metamorphic rock, protolith uncertain
gneiss in Kern Canyon
lgu?;tzo;h_ PC-37 Plagioclase, quartz, K-feldspar, biotite, hornblende + 9.4 fault zone
eldspathic
gneiss
Garnetiferous PC-129 Plagioclase, quartz, biotite, garnet, hornblende +10.3
quartzo-
feldspathic
gneiss
coarse-grained) This report is preliminary and has : . )
o v . 5 o+ beeg editedpor reviewzd Tor Table 2. Oxygen isotope data for selected magmatic rocks (Masi and others, 1981). i
Hypersthene | 3098 > oo conformity with Geological Survey Rock names and modes are based on samples collected by D. C. Ross, at or near these localities
granulite PC-227 Plagioclase, hornblende, hypersthene, clinopyroxene + 8.6 ( 8. |) . C - O) ’ - i .« i y ‘g
X -~ g : / Y standards and nomenclature. Sample Mineral content (modes of stained slabs)
Amphibolite WR-30/2 Plagioclase, hornblende (some "uralite"?), quartz + 8.5 (7 X X X % 4 ~ .. < . ., 6180 per mil. SMOM
\ . . . ' »
Sabicsie '3) DR 3181 X X X \ X , ® : s Rock type or unit | number Plagioclase K-feldspar Quartz Biotite Hornblende Other
amphibolite WR-39 Plagioclase, hornblende, quartz, biotite + 8.4 < = = \ P p Y - = -t ;
(cataclastic) (O 7) N \ X i e m e . :
: SN-T7 \ b O
Quartzo- (‘2 4) ¥ X SERER N Foliated porphyritic biotite granite SN-57 (not known) + 7.2
feldspathic WR-40 K-feldspar, quartz, plagioclase, biotite, hornblende +10.7 . (\ X Lt e
gneiss ma * . e ® Granite of the Kern River SN-58 42 16 26 12 4 + 9.4
(cataclastic) GO( i * (
— Tonalite of Bear Valley Springs(?) SN-59 40 19 27 10 4 +9.4
Hypersthene 2.4 FaU/[‘ :
granulite WR-84 Hornblende, plagioclase, hypersthene + 7. Tonalite of Bear Valley Springs SN-60 41 19 24 12 4 +9.9
Amphibolite WR-86 Hornblende, plagioclase + 8.1 ' l l l Tonalite of Mount Adelaide(?) SN-61 60 5 24 9 2 + 9,1
o = . )
Quartzo- E Tonalite of Bear Valley Springs(?) SN-62 56 - 18 5 1 + 3.3
Feldspathic 119 00 0 4 8 12 Kilometers
gneiss to WR-91A Plagioclase, quartz, biotite, muscovite + 8.7 Fine-grained tonalite SN-63 56 5 21 13 5 + 1.3
granofels L 1 | —
" Granite of Onyx SN-64 34 39 26 i -- +11.0
Hypersthene Scale 1 250,000
granulite WR-190 Plagioclase, hornblende, hypersthene + 7.6 Biotite hornblende tonalite SN-65 59 5 16 10 10 + 7.8
s Porphyritic granodiorite of Castle Rock SN-66 49 17 24 10 -- +10.4
T GENERALIZED G N ~ ~ ~
Jawbone Canyon Amphibolite DR-44978B Plagioclase, hornblende, biotite + 8.9 i y ' y ! ! 1IN uranodiorite of Claraville SN-68 56 12 23 8 -- Sphene 1 +10.9
REFERENCES CITED Fine-grainec granite SN-70 (nat known) +10.6
1 8 Granodiorite of Hoffman Canyon SN-72 48 11 25 18 3 + 9.7
| | | BASEMENT SAMPLES FOR WHICH WHOLE ROCK H - ER Feltc sramootorite (Factes of tonal
T o e R £ St o ICH WHOLE ROC O HAS BEEN DETERMINED c1sic sramoaorite (actes of tonsite
» | . of BVS?) SN-73 42 20 31 5 2 + 8.5
systematics in Mesozoic granites of central and northern California and ! ;
Com iled b Tonalite of Bear Valley Springs SN-74 60 -- 14 17 9 +0.7
southern Oregon: Contributions to Mineralogy and Petrology, v. 76, p y Hornblende tonalite of Eagle Rest Peak SN-75 53 == 19 1 27 + 7.1
p. 116-126. Donald C ROSS Gabbro of Eagle Rest Peak SN-76 (nor known) + 6.2
Taylor, H. P., Jr., 1968, The oxygen isotope geochemistry of igneous rocks: Uransdiorite of Labec SN-77 4 17 27 13 2 +12.4
Contributions to Minera]ogy an Petrology, v. 19, p. 1-71. 1 983 Hornblende-biotite granodiorite MD-T1 47 16 20.5 8.5 8 + 8.2

1978, Oxygen and hydrogen isotopic studies of plutonic granitic rocks, in

Allegre, C. J., and Hart, S. R., eds., Trace elements in igneous petrology

(Gast volume): Elsevier Scientific Publishing Co., p. 177-210.



