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ABSTRACT
The Ruby Mountains in southwest Montana are one of several Archean-aged basement cored uplifts exposed during Cretaceous- S N
Tertiary time. A high strain shear zone exposed across the southern portion of the Ruby Mountains separates two distinct KLeucogranitic & granitic mylonitic gneisses \ ductile shear zone 2400
lithostratigraphic terranes. The Archean terrane to the north consists of granitic gneiss, marble, amphibolite, pelitic gneiss, and . - rtzofel hic mvloni from veral shear zon within th hern R
guartzite, with minor, metaconglomerate, meta-banded iron formation, and calc-silicate schist. The terrane to the south is composed * Sheath folds in calc-silicate marbles 2200 - CR-25-06 Qua U dspat ¢ mylo JES I SEEEl] SRl AT s il S S Uby
dominantly of granitic gneiss, locally migmatitic pelitic gneiss, and amphibolite, with minor quartzite. In addition, the southern terrane * Thickness ~250 meters Above the RMZ Mountains preserve evidence for a two-stage movement history.
contains a narrow (~1 km) belt of ultramafic rocks, both peridotite and megacrystic metapyroxenite. * NE-striking foliation — N-plunging mineral stretching lineation 2000 -
Separating the lithologically distinct terranes is a 5-10 meter thick shear zone of mylonitic leucogranite and granite gneisses. ® Dominantly o-type of kinematic indicators 1800 - . . . . : : : .
Foliations within the shear zone strike NE and dip moderately to the NW and mineral lineations are predominantly down dip. * Two phase of ductile shearing Phase I: Reverse/ Phase Il Normal 1600 - T The first phase is related to reglonal crustal shortenlng associated with hlgh—grade
Kinematic indicators with mylonitic gneisses reveal a two-phase history of movement, with an earlier reverse stage overprinted by o . . h . _ _ < ) | metamorphism and collisional tectonism
later normal motion. The timing of deformation is uncertain. k'Sllllmanlte and Kyanite commonly define mineral lineation / = 1400 - ' P .
)
Age dating in the western part of the Ruby Mountains and the adjacent ranges has identified a long and complex history of <C(7’ 1200 A 1726.82 % 23.75 Ma Rubv Mtns Phase I: Com pressional
deformation and metamorphism ranging in age from 1.7 to 2.5 billion years ago. However, the age of the deformation and shear zone - y s .
formation in the southern Ruby Mountains is not well constrained. We have analyzed hornblende samples from amphibolite units % 1000 - Pre-1.8 Ga ( ) Blg Sky Orogeny
above, within, and below one of these shear zones in an effort to establish the timing of deformation and the thermal history <
associated with the development of this shear zone. Structural Data % 800 -
_— <
600 -
/ \ /. Poles to Mylonite Foliation (n=40) \ 400 -
. . @ Poles to Marble Foliation (n= 18) 200 . . . . . . . . .
Obj eCtlveS . @ Poles to Amphibolite Foliation (n= 16) O 10 20 30 40 50 60 70 80 90 100
« Perform 40Ar/3%Ar age dating of hornblende samples from A Wineral Lineations (n=19)
amphibolites above, within, and below the Ruby Mountain shear zone " L y % Cumulative 3°Ar Released =
. Estab_lish thg timing of hig_h-grade_metamqrphism and deformation N Tvin® 2400
associated with the tectonic evolution of this region T Bridges g EG-3-07S _ _
/ 2200 - Withi - h - A second phase of extensional movement appears to post-date the compressional
c 5 At ] . 2 Ithin the . c c - : c
 Integrate new age data into existing models for the tectonic evolution study Area 2 eplsode and Is most |Ik€|y related to post-orogenic collapse durlng the Blg Sky
kOf SW Montana during Precambrian time / ‘ ; - 2000 - Orogeny between 1.78 and 1.73 Ga.
S 1800 -
m -
] Phancrozok over, Phase |I: Reverse Movement < 1600 - L sy e Phase II: Extensional Collapse
[ Cretaceous Intrusives c ' 1 1.78-1.7 2Ga B|g Sky Orogeny
[3)
= 1400 - 1735.70 £ 23.38 Ma
Q
Qo
< 1200 -
NN
CR-25-06 1000 -
800 -
600 L] L] L] L] L] L] L] L] L] S—
O 10 20 30 40 50 60 770 80 90 100
% Cumulative %°Ar Released
: unmapped
unmapped
2400
£G-8-07S Summary
e * Kinematic analysis indicates a two-phase movement history within the Ruby Mountain
Below the RMZ / : Y/ >/
2200 elow the Shear Zone (RMSZ)
g Ph i lated with lonal ' d
; 2000 1783.39 + 25 .35 Ma ase | IS assoclated with compressional tectonism and reverse movement
o .
< FII * Phase Il is associated with extensional tectonism and normal movement, unroofing the
g 1800 — ! footwall below the RMSZ
2
< 1600 - * Phase Il possibly related to the gravitational/topographic collapse following crustal
Homblende grani thickening during Phase |
CoE0E IS Itramafic *.7:*] Proterozoic
peererme I R B e
by Mountain shear zone. - rertany 2400 * Preliminary “°Ar/*°Ar results date Phase Il extensional movement as initiating ~1785 Ma
el i iz sevennie [ 5255 as recorded by rocks within the footwall of the RMSZ
ivars, g st [ aoreone T o 1200 — v T Tt T _ _ _ _ o .
et doomie marbl. ol | o O 10 20 30 40 50 60 70 80 90 100 * Tectonic unroofing continued until ~1726 Ma as recorded by rocks within the hanging
gneiss, I_Dillon grani_te gneiss, Y hlr?istIE\(levar IoﬁgtioAnrssample Wa” Of the RMSZ
oo arate . zones o % Cumulative Ar Released

basal mylonitic (dashed where

* All errors reported at +2c
thrust zone inferred)

strike & dip of foliation & 244
mineral lineation




