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„.wco cxnPK OF THE McCLOUD PLUTONIC BELT,THE PERMIAN PIT RIVER STOCK OF I rj CALIFORNIA
EASTERN KLAMATH TERRANE. NORTMLHIm o

LUIS A. FRATICELLI

JOHN P. ALBERS

ROBERT E. ZARTMAN

U.S. Geological Survey. Menio Park. CA 94025 ar^d Der^ver. CO 80225

The Klamath Mountains
ostratigraphic terranes each c ar ^gposits, and
unique lithology, stratigraphy, 9 - ^ terrane is the
Plutonic rocks. Of these, the eas which other ter-
easternmost and was the . granitoid piutonic
ranes accreted. It contains t e i^guntain stock of
bodies in the region including tn pj^gr stock described
Early Devonian age as well as t e g^gnding island arc
here. The terrane represents , early Middle Devo-
which was active intermittent y two markedly
nian through Permian time P ^j^es in its history;
similar volcanic sequences at _yjte consisting of the
an Early Devonian comagmatic s ^,^g Mule Moun-
Copley Greenstone, Balaklala ^nya- Albers and others,
tain stock (Barker and others, includes the Dekkas
1981); and a Permian suite .gbly the Bully Hill
Andesite, Pit River stock, ana p
Rhyolite. nranitoid plutons, when

Isotopic dating of numerous ^^5 of the Klamath
analyzed in context with |on of the region into
Mountains, has resulted in . gators (Lanphere and
several piutonic belts by some m easternmost o
others, 1968; Irwin, 1984) i9- includes the Pit
these is the McCloud piutonic ̂ eitr elongate.
River stock (Hinds, 1933), an River stock as
irregular masses of quartz belt are be-
well as other piutonic ''^^'^^^?,..onjc-volcanic suite
lieved to form a comagmatic pl j-obably the Bully Hill
1984) with the Dekkas Andesi composition.
Rhyolite because of their simi a Redding, is a
The Pit River stock, 1 5 8 km long by 2 to 3
south-trending, elliptical P o . g^gly parallel to the re
km wide. Its long axis is xiamath terrane. T ® ̂
of lithic belts within the eas leucocratic grano 1
consists chiefly

of coarse-grained inclusions of

and albite granite and ^J^l^^'grnbiende-quartz f."
mafic hybrid rocks, including |^g,ous dikes
diorite. The stock is cut by ^^^gbly the ̂ ass M
diabase, diorite, aplite, an , g||j, 1984). The s
tain Diabase (Diller, 1960, r

trudes clastic and volcaniclastic strata of the Lower or
Middle Devonian Kennett, Mississippian Bragdon, and
Mississippian and Lower Pennsylvanian Baird Formations.
Metamorphism caused by the intrusion is manifested by re-
crystallization of tuff of the Baird Formation to form biotite-
oligoclase hornfels along the periphery of the stock: how
ever, the metamorphic effects do not extend more than a
few meters into the sedimentary units. In the context of
accretionary tectonics, the Pit River stock is one of a small
group of preamalgamation plutons in the Klamath Moun
tains (Irwin, 1984). , OC1
A uranium-lead zircon age of approximately 261 m.y. is

determined for the Pit River stock, which, on the basis of
recent estimates for the geologic time scale (Harland and
others 1 982), implies a Permian time of emplacement for
the stock. This assignment is based on similar "'Pb/^^Pb
measurements (table 1) determined on two different-size
fractions of zircon from quartz-hornblende diorite collected
by John Albers at the north end of the stock (fig. 1). Unfor
tunately, the isotopic systematics for the Pit River stock
are not as concordant as were found for the 400-m.y.-old
(Albers and others, 1981) Mule Mountain stock, which is
located about 2 km west of Redding and is compositionally
similar to the Pit River stock. However, this minor dis
cordance most likely represents some radiogenic lead loss
in recent times as the rock approached the present-day sur
face. In such case, the ̂ °'Pb/'°®Pb age would still record
the true time of emplacement, but the parent-daughter
systems would have responded to the disturbance. Earlier
published potassium-argon age determinations for the Pit
River stock indicate a Triassic age (21 5 m.y., Zeller, 1 965;
and 246 m.y., Lanphere and others, 1968). Some
superimposed thermal event may have been responsible for
resetting these potassium-argon ages.

The decay constants used in calculating the ages are;
238U = 1 55125 X 10-'°: = 9.8485 x 10"'° yr"';
232Th = 4.9475 X 10-" yr"; = 137.88. The
isotopic composition of common lead is assumed to be
204pb-206pb;2o7pb:^°®Pb = 1 :1 8.30; 1 5.61 ; 3 8.1 5.

nf Zircon sample 81-WS-10, Pit River stock, California.

A

Concentration
(ppm)

isotopic composWon of lead
(atom %)
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Th Pb
204pt)
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207Dh 70epb 206pb/23ay 207pb/235y 207pb/206pb 208p|3/232Th206pp rO "

-150 + 200 672.4 376.2 26.97 0.010 8T65 ^ ̂
-250 + 325 717.9 332.9 28.48

240

243

242

245

261

261

221

223

[ISOCHRON/WEST, no. 44, December 1985]



0
)

o o z z o m O
)

3 p a C
D
O C
D 3 c
r

C
D C
D

0
0

C
J
l

G
R
A
N
T
S
 P
A
S
S
 B
E
L
T

G
R
A
Y
B
A
C
K
 B
E
L
T

W
O
O
L
E
Y
 
C
R
E
E
K
 B
E
L
T

S
K
O
O
K
U
M
 G
U
L
C
H
 B
E
L
T

C
H
E
T
C
O
 B
E
L
T

A
L
P
I
N
E
 G
A
B
B
R
O
 B
E
L
T

M
C
C
L
O
U
D
 B
E
L
T

GL
EN
 C
RE
EK
 B
EL

T^

S
T
A
R
 M
O
U
N
T
A
I
N
 B
E
L
T

M
U
L
E
 M
O
U
N
T
A
N
 S
T
O
C
K

S
H
A
S
T
A
 B
A
L
L
Y
 B
E
L
T

IR
ON
SI
DE
 M
O
U
N
T
A
I
N
 B
E
L
T

4
-

S
A
M
P
L
E
 S
I
T
E

E
X
P
L
A
N
A
T
I
O
N

I^
PP

Pi
t 
F
o
r
m
a
t
i
o
n

E
H
 
I
E
]
 
I
E
]

, M
cO
ou
d 

No
so

fi
 Fo

rm
at
io
n 
D0

W<
as

A
n
d
e
s
N
e

E
]
 (
E
l

Pi
t R
w
 s
to

ck
 M

at
e 
qj

ar
tz

 di
or
it
a

T
R
I
A
S
S
C
 A
N
D
 P
E
R
M
I
A
N

P
E
R
M
I
A
N

■"
■

I
B

ar
d 

Fo
rm

at
io

n

I M
b I

 
I M

bm 
I

Br
ag

do
n 

Fo
rm

at
io

n 
Ba

ss
M

ou
nt

ai
n 

D
ia

ba
se

E
] 

H
Co

ple
y G

ree
ns

ton
e 

Ke
rn

ett
 F

orm
ati

on

I M
SS

tSS
PP

lAN
A

N
D

' P
EN

NS
YL

VA
MA

N

M
BS

6S
PP

IA
N

DE
VO

M
AN

^.
/-i

 iR
P 

1 
Ge

ne
ra

liie
d 

ma
p 

sh
ow

ing
 o

utl
ine

s 
of 

ma
jor

 p
lut

on
ic 

be
lts

 In
 th

e 
Kl

am
at

h 
M

ou
nt

ain
s 

ra
lifn

m
m

o th
e g

ene
ral 

geo
log

y a
nd 

out
cro

p a
rea

 of 
the

 Pit
 Riv

er s
toc

k. 
wo

unt
ain

s, 
Cal

ifor
nia

 an
d O

reg
on 

(aft
er 

Irw
in, 

198
4),

s
h

o
w

in
y

an
d 

an
 in

se
rt 

ma
p



REFERENCES

Albers, J. P., Kistler, R. W., and Kwak, L. (1981) The Mule Moun
tain stock, an early Middle Devonian pluton In northern Callfor-
nia: Isochron/West, no. 31, p. 17.

Barker, P., Mlllard, H. T., Jr., and Knight, R. J. (1979) Recon
naissance geochemistry of Devonian Island-arc volcanic arid
Intrusive rocks. West Shasta district, California, m Trondh-
jemltes, dacltes and related rocks: Developments in Petrology,
V. 6, p. 531. ,.

Diller, J. S. (1906) Description of the Redding quadrangle (Cali
fornia): U.S. Geological Survey, Geological Atlas Folio 138,
14 p. . r-' A

Fraticelli, L. A. (1 984) Geology of portions of the Project City ana
Bella Vista quadrangles, Shasta County, California: San Jose
State University, M.S. thesis, 110 p. a r

Harland, W. B., Cox, A. V., Llewellyn, P. G., Pickton, C. A. C.,
Smith, A. G., and Walters, R. (1982) A geologic time scale:
Cambridge University Press, Cambridge, England, 131 p.

Hinds N E. A. (1933) Geologic formation of the Redding-
WMvervllle districts, northern California: California Journal ofMines and Geology, V. 29, p. 76-1 22. • h i, v,

1  w P (1984) Age and tectonics of plutonic belts mIrwin, W. . 'ranes of the Klamath Mountains, California and
accreted Tectonostratigraphlc terranes of the
Oregon, cimumpaclfic Council for Energy and

MineJ^rResources (AAPG Bookstore), Earth Sciences Series,
V. 1, ^ p and Hotz, P. E. (1968) Isotopic

^-3^oi the'^-- orogenv ^
A:S .. 79. no. 8. p. .027-,052.

^  , 1 QfiSi Modern methods of measurements of geologic
^'"tlme CalS Division of Mines and Geology Mineral Information Service, v. 18, no. 1. P-

[ISOCHRON/WEST, no. 44, December 1985]


