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o)k | 45°56' 15" CORRELATION DIAGRAM foliation in Tgbm, and shear zones predominately dip to the west. We interpret these west U-Pb GEOCHRONOLOGY RESULTS
: } Holocene dips as a result of either back rotation from normal faulting that occurred after movement
Qa Ota | Qls Pleistocene Quaternary on the detachment had ended, or a second generation of slip along the Anaconda NW — SE
Qow Qg detachment, possibly consistent with a rolling-hinge kinematic model of detachment 1071118CHS e S-
Pliocene ) evolution. Foster and others (2010) concluded that extension on the detachment could | (Tgb; 45.935°N, 113.477°W) I e
have lasted until Oligocene times, and reported Ar/Ar thermochronology and apatite 49 f mean =4685:+0.22 Ma (n=28/31) f TTe-o _
S _ fission track data that establish movement from ca. 53 Ma to 27 Ma. If a second, more | MSWD =44 H - -o
Miocene recent generation of slip on the Anaconda detachment is responsible for the west dipping <
gneissic foliation, it would potentially explain the variation in lineation trend and plunge %
} o \ Tertiary observed in the field area and in adjacent quadrangles (e.g. Elliott and Lonn, in review). 2
igocene
- AMCC Hanging Wall
- Eocene The hanging wall of the Anaconda core complex is made up of Figure 7. View of low-angle Anaconda detachment (dashed red line) from Pintler
. - Cenozoic-Quaternary clastic, volcaniclastic, and volcanic strata (Foster and others, 2010). Meadows, central field area. Two-mica granite forms S/SE dipping ridge. Ridge is
Paleocene In the Long Peak 7.5" quadrangle that is adjacent to the map area, Elliott and Lonn (in approx. 2.5 kmin length.
3 review) mapped the presence of 21.9 + 0.3 Ma basalt flows (Fritz and others, 2007) that
} Cretaceous underlie the lowest member of the Six Mile Creek Formation (Sweetwater Member, a
Tscs). Overlying Tscs is the second and uppermost member of the Six Mile Creek
- }Mesoproterozoic Formation (Big Hole Member). The Big Hole Member of the Sixmile Creek Formation is
the only Tertiary hanging wall unit identified in the map area, consisting of 53 ||071918CH/7
unconsolidated moderately sorted boulder to cobble quartzite clasts (fig. 11). Extensive (Td; 45.939°N, 113.438°W)
glacial deposits likely cover any exposures of underlying Tertiary units. | mean 5104025 Ma (n=25/25)
MAP SYMBOLS Normal faults in the AMCC hanging wall are poorly exposed, and are here -
. ) - inferred from topographic lineaments exposed by digital elevation models. Faults were —
—  Contact: dashed wh tely located . i : Iy .
ontact: dashed where approximately focate also identified by abrupt changes in float composition that can only be explained by rock fzi
. , unit juxtaposition. In places where the Anaconda detachment is covered by Quaternary g
N | fault: dashed wh tely located, dott X . ) .
IR i S Wﬁgpeacoiuceggsl ggr\';n%rigfgLoggcvigﬁlov?,ﬁasﬁjde dotted sediments, there is usually an abrupt change from unconsolidated, well-rounded quartzite <
and granitic cobbles to mildly-metamorphosed, foliated rocks on the AMCC footwall. It
&~ —...... Detachment fault: dashed where approximately located; is possible that this abrupt change represents an area where the main detachment is
™ dotted where concealed, teeth on upthrown block cutting the Sixmile Formation. While it is possible that faulting ceased before Tertiary
deposition and that sediments are draped across the faults, the coincidence between the
Jr Vertical bedding—showing strike topographic lineament and an abrupt change in surface float argues against it (Elliott and
Lonn, in review). 49
} Inclined bedding—Showing strike and dip Previous workers concluded that extension on the detachment ended in Oligocene
Inclined beddi h direction is k times, and Foster and others (2010) used a variety of thermochronology data to establish
! o Calefea'tﬁgé;"’_‘gﬁ;@?ng'rsetﬁlt('g”af § Si‘;""” movement from ca. 53 Ma to 27 Ma. If the Anaconda detachment truly offsets the 1070518CH4
Sixmile Creek Formation, it must have moved much more recently. 5 || (Td;45.824°N, 113.495°W) |
} Strike and dip of foliation in Tghm mean = 52.75 + 0.61 Ma (n=14/15)
||[MSwD =78
T Slickenline, groove, or striation on fault surface DESCRIPTION OF MAP UNITS b
—Showing bearing and plunge 55
, Qal | Alluvium (Holocene)—Modern stream and floodplain deposits. Thickness as much as 40 é !
° Geochronology sample location (ex. 061218CH1) m (130 ft) °
' (*)]
< 53
INTRODUCTION AND BACKGROUND | | H L obbles o all ool rock ypes, Unknonn tickness. T e | [l i i
The Anaconda Metamorphic Core Complex (AMCC) is the easternmost in a ' ' 51
?(r;%lazt?;i(l:J(s)rigg?ggg??ﬁé%%ceEsorgocfor;]plexes that formed during Eocene time Qta | Talus (Holocene-Pleistocene)—Angular and subangular cobble- to boulder-size clasts at . More photos (2)
T ! Lo . . the base of steep valley walls or cliffs. Thickness probably less than 30 m (100 ft). P ’
This project involved mapping two continuous half 7.5' quadrangles at 1:24,000
giaéeu?t%rolf/fot:;rl]zw.}?]ggrlﬁaﬁs?:;?:;Sgéchhn;%rg&'hnﬁgﬁﬁp ?ﬁgg?ﬁtiinl?aekgg%m WSW Qls | Landslide deposits (Holocene-Pleistocene)—Unstratified, unsorted mixtures of sediment o7 061218CH1
quadrangle and the south half of the Warren Peak 7.5’ quadrangle, in the northeastern part S;?g;g??egzL?:ﬁzsia\:vzqs:tg?i'af?ﬁ:&Eﬁgnsgfr';'g’:él;rllgs%rmzns'gg ;ff(lzeggt?t;: parent rock and | (Tgbm; 45.860°N, 113.445°W) M
of the Wisdom 30" x 60" quadrangle. This mapping connects areas of recent STATEMAP ' ' 65 Hmean =60.87 + 0.59 Ma (n=14/16) M |_|
mapping by the MBMG (fig. 1), and continues detailed mapping along the Anaconda . . . e . . [MSWD =6.8 |_|
Detachment Fault (Elliott and others, 2013; Elliott, 2015; Elliott, 2017; Elliott and Lonn, Qg GIaC'zl degosntg_(l:llesto_cene) Gla((:jlal qre]plosns chsractelr ized bybhumrgogky IaFeral,
in review). ground, and medial moraines scattered wit arge su e_mgu ar_ tosu rogn (S granlte = 63
boulders, and composed of unsorted clay to boulder-size sediment. Thickness may be as =
much as 120 m (400 ft). Terminal moraines allow for the division of Qg into four distinct g
45° 52' 30" | 45° 52' 30" SIGNIFICANCE ) g 2
: The poorly understood influence of magmatism on metamorphic core complex generations in the southwest corner of quadrangle (e.9. Qg:, Qge, etc). 61 C
formation justifies detailed study of deeply exhumed core complexes in the North N . . .
American Cordillera. The Anaconda Metamorphic Core Complex is the least-studied core 1559 ié):nn?:lzgjrgelioﬁj?‘l:inggigoweﬁI—?O:Ir?(!licllvli?r?;i:e(t?;gfsergl);?oggfr ?Q?n%%k;?;(:e?raxrlte d
complex in the U.S. Cordillera}, first docu_mented in O"Neill and othe_rs (2004), anq up to 40 cm )(/16 in) across. Mostly exprgssed as a lag d.eposit t?ut Io)éally imbricate):j , >
exhumes_ metamorphosed Tertiary plutonic rocks and Mesoproterozoic-Phanerozoic - Correlated with the upper .member of the Sixmile Creek Fom,wation as described by Iéritz
metasedimentary rocks from depths of ~12 km (Foster and others, 2010). Located within and Sears (1993)
the Idaho-Montana segment of the Cordilleran Magmatic Arc, the AMCC may be a good '
example of a core com_plex whose development was driven by magmatism that created a - Granite, monzogranite, and granodiorite, biotite (late Cretaceous and/or 00125 | | 072018CH8
hot, weak, and over-thickened crust. iy . . - LY LOMTIO
Paleogene)—Generally porphyritic, non-foliated to weakly foliated. Similar to Tgbm, but (Tgbm; 45.862°N, 113.441°W) o
. distinguished by the absence of muscovite. Wallace and others (1992) include it in their mean = 65.4 + 3.9 Ma (n=16/16)
PREVIOUS MAPPING (Fig. 1) . o 00115 |
X . . . SWD =
The adjacent Warren Peak and Pintler Lake 7.5' quadrangles are included in the Beaverhead Mountain stock, which intrudes late Cretaceous thrust faults. MSWD = 583
Dillon 1° x 2° quadrangle (Ruppel and others, 1993, 1:250,000 scale), and the . o . . . 2
Anaconda-Pintler wilderness area (Wallace and others, 1992, 1:50,000 scale) covers the - i[r)ﬁcegteu?:?rgr;an;?c?drilct)?iFeotgpggc?t/e(E;)r?g:gg_;;g:ft t?al'?;‘;';zg p%f:g"gﬂ%ﬁg ttif::ta\:gry - Rl
entirety of the Warren Peak 7.5' quadrangle and northern half of the Pintler Lake 7.5’ common Quar'?z henocrvsts are cor.nmonl rzm ded pU?Pb . eS’ ?an o 1"rom 51,04 4 0.25 g
quadrangle. Maps of adjacent areas include Kelly Lake 7.5’ (Lonn and McDonald, 2004, Ma to 52‘ 7540 65 Ma (Fiy 2) y ' g g e 0.0095 | ’
1:24,000 scale), Long Peak 7.5' (Elliott and Lonn, in review, 1:24,000 scale), and the R g-%)-
Philipsburg 30" x 60 (Lonn and others, 2003, 1:100,000 scale). - Pintler Creek granite and granodiorite, biotite-muscovite (Paleocene-Eocene)—Fine- 0.0085 |
METHODS (U-Pb Geochronology & Lu-Hf Analysis) to medium-grain t\{vp-mlga granl_te, da(_:lte,_ and grgnodlorlte of the Hearst Lake suite. . 50 datpoit etor elipses are 20
. . S s Generally porphyritic, with matrix grain size ranging between fine and very coarse. 0.0075 . . . . .
Five samples were collected from various granitic dikes and plutons within the . . - o i A : Figure 8. a) Shear zone in Tgbm granite. Shear is top to the right, or top
. . . Commonly associated with pegmatite and aplite dikes and sills. Mylonitic foliation is 0.035 0.045 0.055 0.065 0.075 0.085 ) .
AMCC footwall for zircon U-Pb geochronology. Two samples of the two-mica Pintler resent within and adjacent to the Anaconda Detachment Fault. It appears to make u 207pby/235Y southeast. Compass for scale. b) Qrthogneiss outcrop within central map area.
Creek Granite (Tgbm) were collected in the central map area (061218CH1, 072018CHS; P J -1tapp P c) Geochronology sample “070518CH4” that yielded a U-Pb age of 52.75 +

greater than three-quarters of the AMCC footwall in this quadrangle Foster and others
(2010) report “°Ar/*Ar cooling ages between 39 and 41 Ma for two-mica granite mylonites
northeast of the quadrangle. Wallace and others (1992) include the Tgbm of Long Peak in

45.860°N, 113.445°W). Two samples were collected from a strongly-foliated granodiorite
dike (Tgb; 071118CHS5) and dacite dike (Td; 070518CH4) that cross-cut the Pintler

Figure 4. U-Pb zircon geochronology weighted mean plots from representative
igneous rocks exposed in the AMCC footwall. Due to greater spread in U-Pb ages,

0.61 Ma. Sample is from a medium- to fine-grained diorite dike with
plagioclase phenocrysts. Dike cross-cuts the two-mica granite (Tgbm) of the
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Metamorphic Core Complex: Canadian Journal of Earth Sciences, v. 41, p. 63-72.

Ruppel, E.T., O'Neill, J.M., and Lopez, D.A., 1993, Geologic map of the Dillon 1° x 2°
quadrangle, Idaho and Montana: U.S. Geological Survey Miscellaneous Investigations Series
Map 1-1803-H, scale 1:250,000.

Stevens, L., Baldwin, J., Crowley, J., Fisher, C., and \Vervoort, J., 2016, Magmatism as a response
to exhumation of the Priest River complex, northern Idaho: Constraints from zircon U-Pb
geochronology and Hf isotopes: Lithos, v. 262, p. 285-297.

Wallace, C.A., Lidke, D.J., Elliott, J.E., Desmarais, N.R., Obradovich, J.D., Lopez, D.A., Zarske,
S.E., Heise, B.A., Blaskowski, M.J., and Loen, J.S., 1992, Geologic map of the
Anaconda-Pintlar wilderness and contiguous roadless area, Granite, Deer Lodge,
Beaverhead, and Ravalli counties, western Montana: U.S. Geological Survey Miscellaneous
Field Studies Map MF-1633-C, scale 1:50,000.

Granite at 45.935°N, 113.477°W and 45.824°N, 113.495°W, respectively. A fifth sample their Pintlar (sic) Creek Batholith (Tpc) for which they got K-Ar ages ranging between 54 sample 072018CH8 is displayed as a Wetherill concoria plot. Plots created using AMCC footwall.
(071918CH?7) was obtained from Td ~130 meters north of the northern extent of the and 49 Ma. U-Pb ages from this quadrangle are 60.87 + 0.59 Ma and 65.4 + 3.9 Ma (Fi Isoplot4.15 Excel Add-in. Sample collection location is shown on map as solid black
mapped area (43.939°N, 113.438°W). i st g g g Or =0, aEe 9. circle.
Zircons were separated from ~1.5 L bulk samples by pulverization in a jaw , this study).
crusher, sieving, magnetic separation, density separation, and hand-picking. Zircons were - Mixed metasediments (Mesoproterozoic protolith, Cretaceous metamorphism) Lu-Hf RESULTS
. . N . : , — 20
packscaterod-eloston deector (BSE) with a Cathodolminescence atachment or Intelayered qurtzite, phylite, and calcslcate metasediments composed of decimeter-to o .
targeting during analysis by laser-ablation inductively-coupled-plasma mass spectrometry thi;ﬁri't?gzllfi’nzlasngrrnlﬁ’ae;zgfc‘;e;é:r:nggggﬁ'ggﬂ Zli?itéieqfnaiﬁzﬁsar?higstrizigﬁeeirb% e 15 — RN \
(LA-ICPMS). . " ) S o : TS~ \
Zircon U-Pb ages were obtained for ~25 zircon grains per sample using a Photon gradatlgnal V;'l'th and doyvn sectlo_n_frobm thlck'-bedc'jed q(t;artznlte of the Ravalli Group . 10 h ~ T~ N\
Machines Analyte G2 Excimer laser attached to a Thermo Element2 HR single-collector Z)ig?s:-sé);et neorrlt%r_t(}jli adgsceﬁ;nﬁglclllﬁ]se u‘lfﬁez'or:sgr?cglé?‘ Cr;rfs?l i(c;(t):rrln?ﬁgglt?;sé fﬁ? )in N N P ‘, S D N
ICP-MS at the University of Arizona Laserchron Center. Hf isotopic data were obtained thinr?er oie i o EESO% o e vin FI)?avaIIi oD et L o 5 \ . SN
for ~20 zircon grains frpm T_gbm sample 051218CH1 and the youngest sampled dike rocks are the metam%r hic equivalent t())/ thge Ravalli Group -qPrichard Fogrgr]nation transition CHUR \ s // // R4 N
(071118CH5) using an identical laser ablation system attached to a Nu Plasma phiceq P ' 0 NP <y
multicollector ICP-MS. Analysis and data reduction followed the detailed methods in — NIy - y 7 s N N
Gehrels and Pecha (2014). T s < N AR N
a b w £ ,071118CHSs N N
GEOLOGIC ADVANCES -10 3 N < 7 N\
The dominant structure in the map area is the Anaconda Detachment Fault. The g&# N N\ N
detachment dips shallowly southeast (~12-15°), separating crystalline lower plate rocks -15 * N <
\ Lioi from mostly unconsolidated Tertiary sediments in the upper plate. Crystalline lower plate ’ e N N N
et <y rocks consist primarily of protomylonitic and undeformed two-mica granite, low -20 + ~ _
greenschist facies metasedimentary rocks of the Belt Supergroup, and various dikes and ‘W , 06121 8CH1 N\ Granodiorite Dike (Tgb)
sills of varying composition and age (fig. 2a-d). Mylonitic shear zones associated with 25 ¢ \ o7 18CHS }
A \ U-Pb age: 46.85 £ 0.22 Ma (n=28)
the Anaconda detachment are exposed in the central map area (45.860°N, 113.445°W) st N eHf Range: —5.3 to —15.3
and are also shallowly dipping, with an average dip towards the west (fig. 3). -30 : : : : : : : : : N
Zircon geochronology provides five new U-Pb ages from various granitoids and 0 10 20 %0 40 %0 60 70 g 9 100 Two-mica (Tgbm) N N
dikes in the AMCC footwall, and Lu-Hf isotopic analyses for two samples are presented C d Age (Ma) “061218CHI” N
(fig. 4; fig. 5). Comparison of new U-Pb ages to the Ar/Ar cooling ages produced by Figure 5. Epsilon plot displaying Lu-Hf results for 061218CH1 and 071118CHS5. Ul;l:?,\age: éo'?gf 0'592:;'&, (n=16)
Foster and others (201(_)) provides |n_S|gh§ into the relationship between_magmatlsm and Both samples record negative epsilon values, suggesting moderately (CHS) to €Hf Range: —18.5 to —28. 50 meters
A\ 2 HJ0U ¢ ] , “ING N R S S0 WYY T DI —— 20\ A ) NS core complex e?(hu_matlon. The relatlv_e timing of pluton empla_cement In the Anaconda significantly (CH1) evolved melt derived from crustal sources. Red lines represent
LNNNNA ~ S e LA NS A I g N L Sl 5 A PN = AN (IR HONURS /RIS Core Complex indicates that it was primarily a cause to extension rather than a response depleted mantle (DM) and CHUR evolution lines. Figure 9. AMCC footwall exposing ~47 Ma granodiorite dike intruding between ~61 Ma two-mica granite
Jf\\ X si‘fiﬁ\\\\j\“\\\\ \ ' N I P " ' 0 - ' ~ ' . (fig. 6). Comparison of the AMCC with other deeply exhumed northern Cordilleran and metasedimentary Belt rock. Dashed red lines are rock unit contacts and dashed black lines trace
45° 48 45" . 45° 48°45 complexes indicates variability in the timing and, therefore, relative influence of E = south-dipping foliation. The representative U-Pb ages and ranges of ¢Hf values are included for each
113° 30' 21 30" 25 113° 22' 30" magmatism on the initiation of exhumation. Cooling ages sample.
Two-mica plutons
Base maps produced by the United States Geological Surve AMCC Footwall [
pintler Lake & Warren Peak 1:24,000 scale quadrgangle mapZ N SCALE 1:24.000 Maps may be obtained from: Footwall rocks of the AMCC are made up of Late Cretaceous to Eocene granitic 7 _ . . . . . . . _ TFayphase .
Control by: USGS, NOS/NOAA and USFS 1 12 o I MILE Publications Office plutons that intruded into the metamorphosed Mesoproterozoic Belt Supergroup and 0 10 20 30 40 50 60 70 8 % 100
Compiled from aerial photographs taken 1955 o0 S o 000 w00 400 00 oo 7o00reet Montana Bureau of Mines and Geology Middle Cambrian to Cretaceous shelf-platform strata (Emmons and Calkins, 1913; Figure 2. a) Photomicrograph showing altered 2-mica granite collected close to Date (Ma)
Field checked: 1962. RS : : : : : : ' 1300 West Park Street Desmarais, 1983; Wallace and others, 1992; Lonn and others, 2003; Grice, 2006; Foster main detachment. Note abundant replacement chlorite. b) Representative XPL
grqé?fggg: Potlyczm-c T Mercator Zone 12 [ ———— j (IOMETER _ Butte, Montana 59701-8997 and others, 2010). photomicrograph of Pintler 2-mica granite, the dominant AMCC footwall rock type. E .
U'rrIM o dn:"i;ﬁg,;\ﬁrffo' Vr\zligsstverse ercator Zone CONTOUR INTERVAL 20 FEET Phone: (406) 496-417hAtfth:E;1/xn.]t()?:})?ﬂiiiﬁ:gllj The crystall_ine fOO_tW&” of the Anaconda M(_atamorp_hic Core Complex_within this c) Cross-polarized photomicrograph of meta-Belt (unit Ymm). d) Poikiloblastic - Metamorphism - Dike crystallization | Onset of exhumation
1962 Magnetic North Declination: 19° East PATUNIIS MEAN SEALEVEL area of the AMCC is dominated by the Eocene 2-mica granite known as the Pintler Creek almandine garnet collected from leucogranite dike near central map area. All scale [l Puuton ciystatization  [J] cooling (Foster etal, 2010) P _
2019 Magnetic North Declination: 12.78° East (s Batholith (fig. 2a and 2b; fig. 7; fig. 8a, 8b) (Wallace and others, 1992). Two samples bars are 2mm. |  Peak metamorphism
Vertical Datum: National Geodetic Vertical Datum of 1929 from the Pintler Creek granite (Tgbm) yielded new zircon U-Pb ages of 60.87 + 0.59 Ma
Horizontal Datum: 1927 North American Datum and 65.4 + 3.9 Ma (fig. 4, 061218CH1, 072018CHS8). The Pintler Creek Granite intrudes Figure 6. Comparison of the timing of metamorphism, magmatism, cooling, dike FOLIATED 2-MICA ON RIDGE
_ . _ deformed and metamorphosed rocks of the Belt Supergroup, and is cross-cut by a variety crystallization, and exhumation in the Anaconda Metamorphic Core Complex
Shaded relief created from 3 meter digital elevation e of deformed and undeformed granodiorite dikes (fig. 8c; fig. 9). A strongly-foliated footwall. Figure adapted from Stevens and others, 2016. Data compiled from this HANGING WALL (SIX MILE)
model from U.S. Geological Survey National Elevation Dataset. (\Q - . . ; e g . . . . .
. Q® g_ranodlorlte dike (Tgb) and a dacite dike (Td; fig. 8c) cross cutting th_e Pintler Granite study; Foster and others, 2010; Grice and others, 2006.
Location Map RS | yielded ages of 46.85 + 0.22 Ma and 51.04 + 0.25 Ma, respectively (fig. 4, 071118CHS,
e ue up 110° 108° . 10400 Kelly Lake 7.5' A 1 Peak 7.5 A X 070518CH4). Samples with mean square weighted deviations (MSWD) closer to 1.0 are
| TN T B - -\ Lonn and MeDonald, 2004 (\,oo O Fon o 1 better constrained than those with larger values. The high MSWD for the Tgbm samples REFERENCES
,I \ s is a result of SI.'ght vr?lrlatlt_)ns In c_alculate(_j crystglllzgtlon ages. . Constenius, K.N., 1996, Late Paleogene extensional collapse of the Cordilleran foreland fold and
\ M O N T A N A ' a8 Lu-I_-|f Isotopic ratios, .Wh'Ch provide ln_5|ght into how isotopically evol\ied a melt thrust belt: Geological Society of America Bulletin, v. 108, p. 20-39.
) Great Falls \ / was at the time of crystalllzatlo_n, were determined for_sf’;lmples 061218CH1 (n=15) and Desmarais, N.R., 1983, Geology and geochronology of the Chief Joseph plutonic-metamorphic
Moose | Carpp | Storm = / 071118CHS (n=19). Presented in eHf space (more positive values represent melts that core complex, Idaho-Montana: Seattle, University of Washington, Ph.D Dissertation, 125 p.
Lake | Ridge | Lake X are SO Y, were more recently derived from a depleted mantle), values for 061218CH1 range from Elliott, C.G., 2015, Geologic map of the Lower Seymour Lake 7.5' quadrangle, southwestern
| RIS T — -18.5 to0 -28.1. eHf values for 071118CHS vary from-5.3 to -15.3 (fig. 5). The pull-up in € Montana: Montana Bureau of Mines and Geology Open-File Report 664, 11 p., 1 sheet, scale
: Seymour | N Hf space seen across these samples may represent increased mantle input durin 1:24,000.
E;EZ V\lﬁié;in ,E‘;ggk e I e A 7 kel exhupmation of the AMCC. P YT P ’ Elliott, C.G., 2017, Geologic map of the Lincoln Gulch 7.5 quadrangle, southwestern Montana: Figure 7.
'\ / 3 The Pintler Creek Batholith has a pervasive south-southeast dipping foliation with _ Montana Bureau of Mines and Geology Geologic Map, 1 sheet, scale 1:24,000.
----------- : Wallace and : N slip lineations that have a consistent trend to the southeast (fig. 3a and 3b; fig. 10). The Elliott, C.G., Smith, L.N., and Lonn, J.D., 2013, Geologic map of the Mount Powell 7.5 _ _ _ _ - 1 Hang ’ | d
. - 45 others, 1992 . 1% —— trend and plunge of slip lineations obtained from the Tgbm granite suggest unroofing was a. Foliation planes and poles to foliation n=83 b. slip lineations n=27 quadrangle, southwestern Montana: Montana Bureau of Mines and Geology Open-File Figure 10. Foliated two-mica granite atop 'gure " anging Y\I'a expclzsure along roadcut. §
Mussigbrod |Pintler | Pine \ | 100 0 100 Mil ortfll Plntller : 0\6 3 mi directed to the southeast, with an average trend and plunge of 138°, 19 (fig. 3b). The best mean plane: 86°/27S mean plunge and trend: 19.0-138° _ Report 635, 22 p., 1 sheet, scale 1:24,000. , Contlne_ntlal D.Mde Wlthm.AMCC.: fOOtW?”' Pen for Unconsolidated Sixmile Creek Formation. Noteboo
Lake | Lake | Hil i U e — Lake 1.50 > \g /Anaconda Detachmen exposure of mylonitic rocks in the footwall of the Anaconda detachment is located at the Elliott, €.G., and Lonn, J.D., in review, Geologic map of the Long Peak 7.5’ quadrangle, scale with white arrow pointing in SE dip direction.  for scale.
. ;O teeth on upper plate - - southwestern Montana: Montana Bureau of Mines and Geology Open-File Report, 1 sheet,
160 0 160 Kilometers > Normal faut southern end of Pintler Meadows (adjacent to geochronology samples 061218CH1 and Figure 3. Orientation data for the AMCC footwall. a) Foliation planes b) Slip scale 1:24,000.
Gibbons Mli‘(d Propoial ggrzlgsl gﬂ:g% ;@:ramgoﬂmztggn??: ;?]léa; ;gg r(r;;e;ersgegrl]gniglg)hoGSrt]giC)S;r;a:Ot(I)ir;(i)grl]ng lineations and slickensides. Lambert equal area lower hemisphere projection. Emmons, W.H., and Calkins, F.C., 1913, Geology and Ore Deposits of the Philipsburg
School Lake Roc Figure 1. Previous mapping and location of maior faults. ’ B J ' ' ' Quadrangle, Montana: U.S. Geological Survey Professional Paper 78, 271 p.
J PRIng J Foster, D.A., Grice, W.C., and Kalakay, T.J., 2010, Extension of the Anaconda Metamorphic Core
Complex: “Ar/*Ar thermochronology and implications for Eocene tectonics of the northern
CROSS SECTION A-A' Rocky Mountains and the Boulder Batholith: Lithosphere, v. 2, p. 232-246.
A A Fritz, W.J., and Sealrs, J.W.,21993, ;ectog(i)cs of the Yellowstone hotspot wake in southwestern
Montana: Geology, v. 21, p. 427-430.
Fritz, W.J., Sears, J.W., McDowell, R.J., and Wampler, J.M., 2007, Cenozoic volcanic rocks of -
Qg 9000 southwestern Montana: Northwest Geology, v. 36, p. 91-110. G eO I Og | C M a.p
g 2500 = . Gehrels, G. E., and Pecha, M., 2014, Detrital zircon U-Pb geochronology and Hf isotope -
5 — - AN, = geochemistry of Paleozoic and Triassic passive margin strata of western North America: . -
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