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CORRELATION OF GRANITIC PLUTONS ACROSS FAULTED OWENS VALLEY, CALIFORNIA

By Dowxarp C. Ross, Menlo Park, Calif.

Work done in cooperation with the California Divizion of Mines and Geology

This article presents evidence for the correlation of
the Santa Rita Flat pluton in the Inyo Mountains
with the Tinemaha Granodiorite, of Cretaceous age,
in the Sierra Nevada (Bateman, 1961). Such a cor-
relation places a limit on the amount of lateral move-
ment along the faults that bound or lie beneath Owens
Valley.

Geologic mapping in the east-central Sierra Ne-
vada during the past several years has focused atten-
tion on correlating areally separate granitic masses
within the composite Sierra Nevada batholith. The
most recent product of this work is a report by Bate-
man (1961) in which he established several formal
granitic formations in the Bishop area.

Bedrock in the Inyo Mountains, across Owens Val-
ley from the Sierra, consists predominantly of Paleo-
zoic sedimentary rocks into which are intruded gra-
nitic plutons, some of batholithic proportions. In the
Independence quadrangle, D. C. Ross, F. K. Miller,
and R. J. Pickering have delineated several large plu-
tons, one of which, the Santa Rita Flat pluton, bears
a close resemblance to the Tinemaha Granodiorite of
the Sierra Nevada (fig. 145.1). Examination of these
two masses in the field and comparison of modal and
chemical data suggest that they are correlative. This
is the first time that a single lithologic unit has been
correlated across Owens Valley, although broad cor-
relations based on the regional pattern have been pro-
posed (Bateman and others, 1962). Folded Paleozoic
sedimentary and Mesozoic volcanic strata of the Inyo
Mountains strike obliquely across Owens Valley to-
ward the Sierra Nevada and may be correlative with
metamorphosed remnants of grossly similar lithologies
in the Sierra Nevada. Moore and Hopson (1961)
have also suggested that a swarm of mafic dikes in
the eastern Sierra is correlative across Owens Valley
with similar dikes on strike in the southern Inyo
Mountains.

The criteria for correlating areally separated gra-
nitic plutons are: (1) similarity of appearance—in
particular similarity of textures and structures; (2)
similarity of composition; and (3) compatible intru-
sive relations, and hence similar age.

The textural and mineralogical similarity of the
Santa Rita Flat pluton and the Tinemaha Granodi-
orite is striking. Both masses have about the same

percentage of dark minerals and a range in grain size
of 2 to 5mm. Both contain widespread tabular tq
equant phenocrysts of K-feldspar as long as 2 em,
which have irregular borders and are commonly stud.
ded with dark minerals. Scattered relatively well
formed hornblende crystals that are generally 1 tg 2
cm long are characteristic of the Santa Rita Flat plu-
ton, and were also observed in outcrops of the Tine-
maha Granodiorite. Lenticular mafic inclusions in
the Tinemaha Granodiorite, described by Bateman
(1961) as numerous and defining a foliation, are wide-
spread in the Santa Rita Flat pluton, but they are
rarely abundant and only locally define a foliation.
The compositional similarity and the similar aver-
age specific gravity of these two masses also mgg
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Ficure 145.1.—Map showing outcrop area of Santa Rita Flat
pluton and Tinemaha Granodiorite. Faults along which
there was movement in the 1872 earthquake in Owens Valley
are shown as heavy black lines. Location of chemically
analyzed samples is shown by small circled dots.
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1451—Madal data of Santa Rita Flat pluton and
Tinemaha Granodiorile

= Average modes !
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Flat pluton | Granodiorite?
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"'d;;:;clﬁc g1 e 2. 70 2.72
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M-mmer&l content (color index)_____ 13 14
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i @ volume percent.

{ Data o0 aVerage mode from Bateman (1961).

orrelation. Abundant modal data show that the

wwo bodies have similar percentages of quartz, bio-

ite, and hornblende, but somewhat different percent-
of plagioclase and K-feldspar (table 145.1).

Hornblende in excess of biotite, which is characteris-

tc of both bodies but quite unusual in rocks of the

eentral Sierra Nevada, is a key factor in the sug-
correlation.

The triangular plots of individual modes on figure
1452 (points show quartz, plagioclase, and K-feldspar
~—amputed to 100 percent) show that although the

a Rita Flat pluton has a more restricted compo-
ational range and relatively more K-feldspar than
the Tinemaha Granodiorite, the modal field of the
santa Rita Flat pluton encloses nearly two-thirds of
the modal plots of the Tinemaha Granodiorite speci-
mens.

Chemical data (table 1452 and fig. 145.3) are lim-
ited to only two analyses from each mass, and these
inalyses are not of average specimens in the sense of
having modes near the centers of their respective
modal fields. Caution must be observed therefore in
using the limited chemical data to draw conclusions
ibout these granitic masses whose modal, and hence
ompositional, range is great. It seems reasonable to
conclude, however, that though the chemical data
neither confirm nor deny correlation, they are com-
patible with the correlation of these masses.

The intrusive relations, and hence the age rela-
tions of these masses, cannot be compared because the
Santa Rita Flat pluton is not in contact with other
granitic plutons. Both masses, however, are cut by
ibundant dark-colored dikes of the type described by
Moore and Hopson (1961).

In summary, each of the two masses discussed here
has persistent mappable characteristics. Further, the
o rity of the masses suggests that both are part of
. uriginally continuous granitic intrusive, though the
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FieUure 145.2.—Plots of model data of the Santa Rita pluton
and Tinemaha Granodiorite. Data on individual modes are
from Bateman (written communication, 1962).

connection may be at some depth. The overall north-
west trend of the two plutons (fig. 145.1), parallel to
the regional trend of many granitic masses in the
central Sierra, suggests a present-day connection be-
neath the Cenozoic deposits of Owens Valley. How-
ever, the several-mile gap between the easternmost
outcrops of Tinemaha Granodiorite and the Santa
Rita Flat pluton precludes more than speculation on
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TasLe 145.2.—Chemical analyses and norms of Sania Rita Flat
pluton and Tinemaha Granodiorite

SRF-11 | SRF-2! | Tin-11 Tin-2*
CHEMICAL ANALYSES
SiOgc oo 66. 4 61.3 62. 82 65. 77
AlOs . 14. 9 15. 9 15. 44 14. 34
FeaOge oo 2.6 3.1 2. 59 2.10
FeO oo 2.0 3.0 3.17 2. 62
.1, £1 0 S N 1. 6 2.2 2.35 2. 02
CAO e 3.9 53 5. 04 4 24
N0 cmnanznamas 3.0 3.3 3. 15 3.18
RaOQonvusasaooa suin 4.1 3.4 3.72 3.76
8 T P .73 . 85 . 65 . 56
by T e e e .48 . 64 . 64 . 60
| X 6 P s .26 . 36 . 30 .24
MoO_ . .. .08 .10 <11 .10
COpm . .05 .05 .01 .08
NORMS

23.5 15. 7 16. 69 21. 42
24. 5 20.0 22, 20 22. 24
25. 2 27.8 26. 71 27. 25
15. 0 18. 6 16. 68 13. 34
2.0 4.0 5. 16 5. 66
3.9 5. 6 6. 18 4. 32
3.7 4.4 3.74 3.02
.9 1.2 1. 22 1. 22
-7 1.0 . 69 34
99. 4 98 5 99. 27 98. 81
Normative plagioclase___ Ang Anyg Angg Ang

G.I gﬂgg rock analysis, Analysts: P. L. D. Elmore, I. H. Barlow, 8. D. Boits,
1 Standard rock analysis (Bateman 1961, p. 1525-1526.)

i Standard rock analysis (Bateman, written communication 1962).
this point. Also, at least minor disruption of the
postulated originally continuous body must have oc-
curred along the trend of the 1872 earthquake faults.

The correlation of these plutons across Owens Val-
ley affects interpretations of the structural history of
the region. Hill (1954, p. 10) suggests that Owens
Valley may be the course of a major strike-slip fault.
More recently Pakiser (1960) invokes strike-slip move-
ment to help account for the origin and distribution
of Cenozoic volcanic rocks in Owens Valley. Strike-
slip faulting undoubtedly took place along some of
the faults shown on figure 145.1 during the Owens
Valley earthquake of 1872; however, Bateman (1961,
p. 493) suggests that strike-slip movement was sub-
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F1euRe 145.3.—Plot of normative quartz, orthoclase, -
and feldspar.

ordinate to dip-slip movement in the Cenozoic s

(1961, p. 258) suggest a limitation on strike-slip mai
ment in Owens Valley of a few miles at most sk
Cretaceous time, based on the strike continuation
swarm of mafic dikes across the valley. The e
lation of the Santa Rita Flat pluton with the Tim
maha Granodiorite supports the view that strike-s
movement along the present course of Owens Vall
is limited to a few miles at most since the emp
ment of the Sierra Nevada batholith.

REFERENCES

Bateman, P. C.,, 1961, Willard D. Johnson and the st
component of fault movement in the Owens Valley,
fornia, earthquake of 1872: Seismol. Soc. America B
v. 51, no. 4, p. 483-493. ¢

Bateman, P. C,, Clark, L. D, and others, 1962, The Sfies
Nevada batholith—a synthesis of recent work across
central part: U.S. Geol. Survey Prof. Paper 414-D.
press)

in Jahns, R. H., ed., Geology of southern California: Cali-
fornia Div. Mines Bull. 170, chap. 4, pt. 1, p. 5-18.

Moore, J. G., and Hopson, C. A., 1961, The Independence dike
swarm in eastern California: Am. Jour Sei, v. 259, p.
241-259.

Pakiser, L. C., 1960, Transcurrent faulting and volcanism in
Owens Valley, California: Geol. Soc. America Bull, v. 71,
p. 153-160.




