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just west of the quadrangle boundary.
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Jefferson Formation (Upper Devonian)—Dark grey massive dolostone interbedded with
light grey limestone. Alternating dark and light beds give it a striped appearance. Poorly

113°30°W 27'30” 25' 113°22°W
46°07°30”N's 46°07°30"N CORRELATION DIAGRAM PREVIOUS'MAPPING . - Maywood Formation (Middle Devonian)—Thinly laminated, red calcareous shale
The Carpp Ridge 7.5” quadrangle and east adjacent Storm Lake 7.5" quadrangle were mapped at 1:24,000 interbedded with yellow calcareous sandstone grading upwards into interbedded tan
} Hol scale by Lidke and Wallace (1992). The Carpp Ridge quadrangle was re-mapped by the MBMG at calcareous sandstone. Basal succession is well-exposed in the northeasten portion of the
Qal Qls olocene Quaternary 1:24,000 scale (Lonn, unpublished mapping, 2008), with considerable revisions made to the structural quadrangle south of Blue Grotto Spring. Approximately 60—170 m (200-560 ft) thick.
Qgtk | Qgk } Pleistocene interpretation of Lidke and Wallace (1992). Carpp Ridge is included in geologic maps of the Georgetown
} Pliocene ) Thrust area (Poulter, 1956, 1:48,000 scale), the Anaconda-Pintler wilderness area (Wallace and others, Red Lion Formation (Upper Cambrian)—Basal succession is characterized by calcare-
1992, 1:50,000 scale), and the Phlipsburg 30’ x 60" quadrangle (Lonn and others, 2003, 1:100,000 scale). €rl ous maroon areillites interbedded with closelv spaced vellow limestone beds containin
It is further included in the classic Emmons and Calkins (1913) 1:125,000 scale map of the Philipbsurg g . . Y spacedy . . &
Ngg } Neogene . . ; small maroon pebbles. This succession grades up into tan-yellow, wavy interlaminated
Miocene area. Maps of adjacent and nearby areas include the Kelly Lake 7.5" quadrangle (Lonn and McDonald, o . . . ., .
2004, 1:24,000 scale), the Long Peak 7.5’ quadrangle (Elliott and Lonn, 2017, 1:24,000 scale), the S_lhce(,)us and calcareoqs material. Spacing betwee? llmestone.beds and Slhceou,s lamina-
/ southern half of the Warren Peak 7.5’ quadrangle and the northern half of the Pintler Lake 7.5" quadrangle tions nereases uP‘SeCt}On- Uppe.m‘lost succession 1s characertized by an approximately 3
} Oligocene ) (Howlett and others, 2020, 1:24,000 scale), and the Dillon 1° x 2° quadrangle (Ruppel and others, 1993, meter thick clastic horizon consisting of interbedded yellow, maroon, and purple calcare-
1:250,000 scale). ous pebble-conglomerate and sandstone exposed along USFS Road 5141 above Carpp
Creek. Stratigraphically equivalent to the Snowy Range Formation. Approximately
Eocene > Paleogene METHODS (U-Pb Geochronology) 110-260 m (360850 ft) thick.
Five samples were collected from plutons and dikes for U-Pb zircon geochronology. Three samples
(21CR12, 46.009, -113.439; 21CR15, 46.027, -113.397; 21CR33, 46.035, -113.413) were collected from W Hasmark Formation (Middle Cambrian)—Basal succession is characterized by mas-
} Paleocene ) crosscutting dacite. aI.1d granodiorite? dikes in the southern half of the quadrangle, and anc?ther sample was S sive tan to light-grey colored ooidal dolostone grading into a middle succession of dark
collected from a blotltg monzogranlte. stpck (Remg, 21CR56, 46.003, -113.420). An additional sgmple grey massive dolostone containing white, “twig-like” protrusions. Upper succession is /s
\ was collected from a lighty foliated biotite-hornblende stock (Fkgd, 21CR35,45.992, -1 13.44.1) in the characterized by bright, cream-weathering ooidal dolostone similar to the base. Zones of % *
northern half of the Warren Peak 7.5" quadrangle. We separated zircons from bulk samples using standard malachite and azurite mineralization are present throughout the unit. Stratieraphicall . 2 R B ai
rock crushing techniques, a Wilfley table, Frantz magnetic separator, and heavy liquids at Montana State cquivalent to the Meacher Formation. A P roximatel % 80-600 m ( 9'2 0-1 9g7 Ol}t) thic}1]< I_:igure 5: West-vergent F, folt_j in the Mount S_hields formatiop along the western
~ > Mississppian University. For each sample, 50 high quality zircons were mounted alongside SLmix , R33, and FC quiv & - APP y ’ ' limb of the Rock Creek Anticline, Dexter Basin, east-central field area. Hammer
zircon standards. Mounted zircons were polished to a depth of ~20 pm and sent to the Arizona Laser- . . . . . . . . for scale.
Chron Center at the University of Arizona for imaging and analysis. Cathodoluminescence (CL) and esheq Silver Hln and 'Flathead formatlons, undlylded (Middle Cambrlan)—‘The S'1lver Hill
) backscattered electron (BSE) images were taken of each mount using a Hitachi 3400N SEM and a Gatan Formatlon COHSlSt‘S f)f a bas‘al succession of 1n‘Ferbedded, Qrange-weatherlng Whlte quartz- 21CR12
\ CL2 detector system. BSE images were used to target individual zircons for isotopic analysis and specific ite and purple argillite gra.dlng into thinly lamlt}ated, lgntlcular, 'rusty—we'atherlng micace- ol Age: 51.85 + 0.08 Ma
age domains in each zircon were identified using CL images. A Photon Machines Analyte G2 Excimer ous black slate and quartzite. The uppermost Silver Hill Formation consists of a dark MSWD: 6.15
equipped with HelEx ablation cell was used to laser ablate each zircon to a spot diameter of 20 microns grey, coarsely crystalline limestone with orange wavy-laminations that are very similar to el
Devonian and a depth of 10 microns for ~10 seconds following methods outlined by Gehrels and others (2008). those of the Upper Cambrian Red Lion Formation. Stratigraphically equivalent to the
Ablated material was.trans'ferred.ir'l helium to the plasma source of an attached Elemen.tZ HR single-col- Wolsey Formation. Cumulative thickness is approximately 150—300 m (500—1,000 ft). -
lector ICP-MS, and signal intensities for U, Th, Pb, and Hg isotopes were measured using an SEM. We The Flathead Formation consists of a basal quartz pebble conglomerate overlain by — ” i i I | | ”
1 . 1 1 . . . . 62 -
) reduced data using AgeCalcML (https://www.kurtsundell.com/agecalcml) following procedures outlined massive white-maroon quartzite. Graded beds are well-developed along the western limb % *
} Siur by Gehrels and others (2008). of the Spruce Creek Syncline. 2 a H * Hi
nurian *
} Ordovician GEOLOGIC ADVANCES | . . . o 'Ymaq!| Missoula Quartzite (Mesoproterozoic)—Restricted to the hanging wall of the George- |
S, bedding-parallel transposition fabrics and faults that attenuate the Missoula-Piegan Group section in mq ¢ Th Originally divided into M Shields and B f . by L d
\ the footwall of the Georgetown Thrust are axial planar to F, west-vergent parasitic folds in the hinge of own Lhrust. Originally IVI, © '1nt0 ount' lelds and bonner ormatlpns y Lonn an ras
the FRA (Figure 2A, 3). Rare shear-sense indicators suggest top-to-NW motion, consistent with NW-ver- others (2003). Basa‘tl‘successmn is characterized by poorly sorted, arkosu:‘ pf?bble
gence in the FRA. Bedding-parallel faults originally interpreted as out-of-sequence thrusts (Lidke and conglomerate consiting of sub—ml.mded to rounded quartz, feldspar, and htth fragments. 48 ,
€h Wallace, 1992) and low-angle detachments (Lonn and McDonald, 2004; Lonn and Lewis, 2009) are Pebble conglomerate grades into interbedded couplets of maroon, cross-laminated sand- 0 : o ” = > *®
reinterpreted as NW-directed faults and thrusts related to F, folding, although they could also be passive stone and coarser-grained white grits containing small pebbles and mud-chips. Couplets
- Cambrian surfaces related to ductile flow of incompetent argillites in the Piegan and Missoula Groups. Given these are inversely graded. The rest of the unit is characterized by massive, cross-laminated 21CR15
observations, it is highly likely that extension in the upper limb of the FRA, at least locally, attenuated the sub-arkoses that transition into texturally mature quartz arenites further up-section. May = Age: 49.28 £ 0.14 Ma
Belt-Paleozoic section. S, fabrics are refolded by F, upright folds associated with the gently N-plunging represent transitional strata between the Lemhi and Missoula groups. Total thickness is Wl MSWD: 6.33
Rock Creek Anticline (RCA), and parasitic folds strongly suggest that this structure is also west-vergent poorly constrained, although it may be <3,000 m (9,800 ft).
(fig. 2B, 5). The RCA folds the Georgetown Thrust and likely refolds the FRA at depth. New U-Pb zircon sl
dates from cross-cutting intrusions indicate that folding is Late Cretaceous in age, perhas contemporane- Yms| Mount Shields Formation (Missoula Group, Mesoproterozoic)—On the ridgeline NW —_ I
/ ous with development of the ~75—74 Ma Lake of the Isle Shear Zone (LISZ) (Grice, 2006) on the basis of of Sauer Lake. the Mount Shields Formation consists of tan-erev. fine-erained. cross-lam- g 50
similar structural styles. Regional map patterns strongly suggest that the FRA is a kilometer-scale fold . . . . . Erey g L = | l
\ . . . . inated arkosic quartzite and phyllite with abundant red mud-chips. Quartz veins and v LF : H 1
involving the entire Belt Supergroup, and that it may represent the southern sub-dome of a larger double . h I-develoned th h hi fih ¢ Thi . 3= {
Yms gneiss dome centered around the LISZ. West-vergent folding may therefore be decoupled from east-ver- tension gashes are well-develope t roug out this part o t_ ¢ unit. This succession may ol *
Ymg . gent regional tectonics and kinematically linked to gneiss doming. This dome may have formed in Correspond.to th? 1nf(?rmal Mount Sh}elds member 1 (Harrison and Others, 2000). I‘n the.
<« Sawed Cabin Fault response to local decompression of midcrustal rocks in the AMCC footwall documented by Grice (2006) Dextqr Basm, this unit cons¥sts of of 1pterbedded, maroon-grey quartzne and phylht.e with ol
Ysn > Mesoproterozoic and Foster and others (2010), perhaps driven by delamination of lithospheric mantle (Wells and Hoisch, occasional ripple marks. This succession may correspond to the informal Mount Shields
Ysn 2008) or arc-root foundering beneath the Cordilleran magmatic arc of SW Montana (DeCelles and others, member 2 (Harrison and others, 2000). Along the crest of the Anaconda Range, only ~80 asf
2009). m (260 ft) of section is exposed, perhaps due to omission on the Sawed Cabin Fault. ! . . : : - - .
) GEORGETOWN THRUST FOOTWALL Ysn | Snowslip Formation (Missoula Group, Mesoproterozoic)—In the footwall of the
The footwall of the Georgetown Thrust in the Carpp Ridge 7.5’ quadrangle consists of a greenschist-low- Georgetown Thrust, the basal Snowslip Formation consists of interlaminated green and ~_21CR33
er amphlboll'te facies section .Of Cambr1an-M1ss1ss1pp1an shelf—platfo.rm.and Mesoproterozw Belt Super- black argillites that become interbedded with thicker quartzite beds up-section. This ol Age: ,\iévi%i;; 72 Ma
group strata intruded by a series of Eocene dikes and plutons. NW-dipping S, fabrics are particularly succession grades into maroon argillites interbedded with quartz granule conglomerate. ol
well-developed in Piegan Group strata along the crest of the Anaconda Range and often boudinage and . . . . .
. . ; : . Ripples, mud cracks, and mud rip-up clasts are common. Bedding-parallel strain fabrics
transpose original bedding. While F, folds are not as well developed in the Carpp Ridge area as they are . . . . . a5l
| . . : ! o . . are well-developed throughout this unit. Top is everywhere a fault that omits section,
46°03°45"N 46°03°45"N MAP SYMBOLS in the FRA hinge, S, fabrics are axial planar to NW-vergent rootless isoclines that dismember original heref 1 thickness is unkn Only ~200 m (650 ) of section i dal
3 . ) . bedding at one locality (fig. 3). A much larger NW-vergent F, fold, the Cutaway Recumbent Anticline theretore, total thickness 15 unxnown. nly ~ m ( t) of section is exposed along = | | i * |>
- Con‘:?gt. shohd wr:merelc?rtalré , large dashes where approximate, (CRA) is visible in a cliff face along the Hi-Line trail in the southeastern part of the quadrangle (fig. 4). crest of the Anaponda Range. In the I}ang}ng wall gf the Georgetown. Thrust, the.Snow- = .
smafl dashes where interred. The lower limb of the fold roots into a shear zone, the Cutaway Nappe Thrust (CNT), that is sub-parallel §11p Fomatlon 18 che‘lrac‘te‘rlzed by thlply lnt‘er—lam%ne‘lted maroon argillites and Pmk' ;.éu
—_——————— Fault: solid where certain, large dashes where approximate, to the S, fabric. Up-section in the Missoula Group, along the crest of the Anaconda Range, S, fabrics are ish-white, sub-arkosic siltite. Up-section, thicker siltite beds become more dominant over 82| * i | i
small dashes where inferred. Dotted where concealed. We]]-deve]oped in the Snowslip Formation. Much of the Snow]sip Formation and the overlying Shepard thlnly laminated argillite. Hanging wall section is approximately 230-600 m (750—1,970 ol
— A 4 _.... Thrustfault: solid where certain, large dashes where approximate, small Formation, however, are omitted along a bedding-parallel fault that juxtaposes quartzite of the Mount ft) thick.
dashes where inferred. Dotted where concealed. Teeth on UpthFO\;Vﬂ block. Shields Formation against the Snowslip. While the fault surface is not well-exposed along the ridgeline, 5|
_r h il .... Normal fault: solid where certain, large dashes where approximate, small dashes Lidke ar.1d nglace (199.2) obs.erved shear Zgnes as'sociated W.i th this fault in the cirque. above Spruce E Piegan Group (Mesoproterozoic)—In the footwall of the Georgetown Thrust, strata of the 40 p
where inferred. Dotted where concealed. Bar and ball on downthrown block. Lake. Given its parallelism with the S, fabric, we interpret this fault as the Sawed Cabin Fault (SCF), a ——— Piegan Group consist of highly foliated, interbedded white quartzite and grey calcareous 0 5 10 15 20
\ relntf:rpretatlon of the Sawed Cabin D;tachment Qf Lonn and M'cDonald (2004).‘The SCF may be a argillite. Non-polygonal “crinkle cracks” of Winston and others (2016) and molar tooth
P IV T Anticline: solid where certain, dotted where concealed. passive surface that accfohmOdate? F‘“Ctlilf ﬂowsﬁ.f 111:1co;npeteqt Pleggn alclld ?n.OWth Strﬁ@(;’etween Iﬁore structures are present throughout the unit. Bedding-parallel strain fabrics are very well-de- 21CR56
2|1 %\ Q-, competent quartzites of the overlying Vount Shiclds Formation and underlying Ravalli Group, perhaps veloped, and strata often exhibit considerable bedding transposition. In the hanging wall of =r Age: 48.91+0.13 Ma
‘ *56‘. o v R . analgous to stretching faults of Means (1989). East of Carpp Ridge, the Piegan-Ravalli contact is also a . . . . . MSWD: 9.03
LIRS T L\ N /. Ogtk o 7 alll — Syncline: solid where certain, dotted where concealed. ) ; ) . the Georgetown Thrust, Piegan strata consist of thin, rhythmic laminations of yellow st
\ oy A shear zone, perhaps related to S|. S, axial planar cleavage is well-developed in argillites of the Mount dolomiti d 1 lites. F 1 A . Iv 1.650 m (5.400
Shields Formation in the core of the RCA, where it is often at a high-angle to bedding. The orientation of N oml 1c an grey calcarcous E,lrgl, 1es. Otha section 1s approximately 1, m G, 51l
Q ----------- Overturned anticline: solid where certain, dotted where concealed. S, changes from SE-dipping on the western limb of this fold to NW-dipping on the eastern limb. Several ft) thick, and hanging wall section is approximately 210-1,600 m (700-5,250 ft) thick. * |
parasitic F, folds with gently SW-plunging hinge lines are well-exposed in the Dexter Basin cirque on the < i
g western limb of the RCA (figs. 2B, 5). 2 .
e Overturned syncline: solid where certain, dotted where concealed. v
New U-Pb zircon dates (Figure 6) from five cross-cutting dikes and plutons in the Georgetown Thrust A < I | | i
/ ; R:d granodiorite and dacite dikes. footwall help to constrain the age of deformation in the field area. A sample from an extensive, unde- . By i }
4 2 1F ] v P 5 4 formed granodiorite dike (21CR33) that crosscuts the RCA yielded an age of 52.87 + 0.12 Ma. A smaller ° B‘*dd'."g.
AN // , Kso /) 1 K L 4 ! \ 53 \-st\\/// o . _ . dacite dike (21CR15) observed cross-cutting S, fabrics in the Piegan Group yielded an age of 49.28 + A5, Falianon “wr
= T iy — 7% 3/ j//' QS ~A \\ v j/X’ WV k Small, minor inclined joint, showing strike and dip. 0.14 Ma. A sample from the bioite-hornblende granodiorite stock (Fegd, 21CR35) collected in the = Pggd Foliation l
= ' = == =& of S 7 XA & = \'\ A ) Q ‘ X northern half of the Warren Peak 7.5’ quadrangle yielded an age of 51.87 £+ 0.12 Ma. Interestingly, the  Hinge Lines ,
V Ymq N = 7 adl 2 13, 1/30 Qgtk ,‘ Inclined bedding, showing strike and dip. stock is locally foliated in the hinge of the FRA, and this foliation is sub-parallel to the S, fabric. While @ Fold Axis 0 s 10 E 20
T, D /L f | A S this initially suggested a syn-kinematic relationship between the FRA and the granodiorite stock, it is E Axial Surf
B - \ ; \ 3143 4/ ‘ RS + Overturned bedding, showing strike and dip. non-foliated throughout Carpp Ridge and actually crosscuts S, fabrics in the southeastern portion of the T e Fi 6. Weighted lots for four U-Pb i h |
= A 21CR33 L1517 3 quadrangle. Therefore, this foliation may represent localized reactivation of the FRA during AMCC — Pggd Average S;g;r?es' col?elitez frrgriat?]:sotj d orarzl: -0 zlreon geochronology
AT 52.87 £0.12 Ma (- // ) , y : : e . : : extension. A sample from a dacite dike intruding the biotite-hornblende granodiorite (21CR12) yielded an FolEGSh P y '
{\ B\ ) u MSWD: 7.97 AN & A Inclined metamorphic or tectonic foliation, showing strike and dip. > .
S 2 O “Sawed Cabin Fault [ Yms age of 51.85 £+ 0.08 Ma. and may be comagmatic with a 48.91 + 0.13 Ma monzogranite stock (Femg,
g {3 \\ b u ; .‘Ysh \ 74174 1 T Approximate plunge direction of inclined generic lineation or linear structure, 21CR56) that intrudes Fegd. While no upper bound on the age of deformation was identified in the Carpp
— : H Now \ \SE2 L A showing bearing and plunge. Ridge quadrangle, similarities in structural style between the FRA and the ~75-74 Ma LISZ suggest that REFERENCES
AN o : NN~ , ) , . ) , ) , the two may have developed contemporaneously. Burmester, R. F., Lonn, J. D., Lewis, R. S., McFaddan, M. D., MacLean, J. S., and Sears, J. W., 2016,
o S \ : LR 7 f % Inclined lineation at intersection of bedding and cleavage, showing bearing . . . . .
Qgtk \ : N~ and plunge. Stratigraphy of the Lemhi subbasin of the Belt Supergroup, Belt Basin: Window to
A\ ; AR N\ A GEORGETOWN THRUST HANGING WALL Mesoproterozoic Earth, Geological Society of America Special Papers, v. 522, p. 121-137.
e ey : QAN 4/ % Inclined lineation at intersection of two foliations, showing bearing and plunge. The hanging wall of the Georgetown Thrust in the Carpp Ridge 7.5’ quadrangle consists of a west-dip- DeCelles, P. G., Ducea, M. N., Kapp, P., and Zandt, G., 2009, Cyclicity in Cordilleran orogenic systems:
g/ eh"/}-(\ / ) <> AN ' 21CR15 ping panel of lightly metamorphosed Piegan-Missoula Group strata. Bedding-parallel fabrics, including Nature Geoscience, v. 2, no. 4, p. 251-257.
‘ " ‘ /\ \\ N \\, e \-:s— > 49.28 +0.14 Ma / Inclined fold hinge of aeneric small. minor fold. showing bearing and plunae shear zones and rootless isoclines, are present in Piegan strata, however, to what extent they are related to Elliott, C. G., and Lonn, J. D., 2017, Geologic map of the Long Peak 7.5" quadrangle, southwestern
il \4 3— - | W - P\ : MSWD: 6.33 T ' N9 9 ! » M » Showing N9 piunge. development of the Georgetown Thrust versus subsequent folding is unclear. S, cleavage at a high angle ) R Montana: Montana Bureau of Mines and Geology Open-File Report, 1 sheet, scale 1:24,000.
€sh/ef Na E NN ,, . o _ _ _ to bedding was identified in Piegan strata in the northeastern part of the quadrangle. ¢ Bedding Elliott, C. G., Smith, L. N., and Lonn, J. D., 2013, Geologic map of the Mount Powell 7.5’ quadrangle,
/ /Z o s $ Inclined crenulation lineation, showing bearing and plunge. 4 Sz.Oea‘fage southwestern Montana: Montana Bureau of Mines and Geology Open-File Report 635, 22 p., 1
3 ¥ A bedding-parallel normal fault mapped by Lonn and others (2003) between the Snowslip and Mt. ¢ Hinge lines sheet, scale 1:24,000.
: () Geochronology sample location (ex. 21CR33). Shields formation in the Georgetown hanging wall does not exist, and is clearly a conformable contact.  Fold Axis Emmons, W. H., and Calkins, F. C., 1913, Geology and ore deposits of the Philipsburg quadrangle,
"""" Further, strata originally assigned to the Mt. Shields and Bonner formations by Lonn and others (2003) — F, Axial Surface Montana: U.S. Geological Survey Professional Paper 78, 300 p.
' \ are assigned to an informal unit referred to as the Missoula Quartzite. This sequence of sub-arkoses Foster, D. A., Grice, W. C., Jr., and Kalakay, T. J., 2010, Extension of the Anaconda metamorphic core
y ' | grading upwards into quartz arenites is much coarser-grained than equivalent Missoula Group strata east complex: 40Ar/39Ar thermochronology and implications for Eocene tectonics of the northern
4 1 of the Georgetown Thrust, leading us to interpret them as a transitional sequence between the recently Rocky Mountains and the Boulder batholith: Lithosphere, v. 2, no. 4, p. 232-246.
N 7 —— INTRODUCTION AND BACKGROUND recognized Lembhi subbasin of the Belt Supergroup (Burmester and others, 2016) and more distal Belt Gehrels, G. E., Valencia, V. A., and Ruiz, J., 2008, Enhanced precision, accuracy, efficiency, and spatial
% ! 17 The footwall of the Anaconda metamorphic core complex (AMCC), the easternmost core complex in the strata to the east. resolution of U-Pb ages by laser ablation-multicollector-inductively coupled plasma—mass spec-
oot . U.S. Cordillera (O’Neill and others, 2004, Foster and others, 2010), preserves a unique section of DESCRIPTION OF MAP UNITS _ trometry: Geochemistry, Geophysics, Geosystems, v. 9, no. 3. .
_______ m" !% mid-crustal rocks more typical of the Cordilleran hinterland than the surrounding brittle fold-thrust belt. Grice, W. C., Jr., 2006, Exhumation and cooling history of the Middle Eocene Anaconda metamorphic
A2 : Mesoproterozoic Belt Supergroup-Paleozoic metasedimentary strata in this region are severely attenuated Alluvium (Holocene)—Modern stream and wetland deposits. Thickness likely less than _ . . _ core complex, western Montana: Gainesville, University of Florida, M.S. thesis, 261 p., map scale
21CR12 7 & by bedding-parallel ductile fabrics and brittle faults that omit and flatten section. In the Carpp Ridge 7.5’ Qal 30 100 ft P Y Flgurg 2. A) Equa!-area stereonet shOW|r.lg.structu.raI.data for F, parasitic folds n 1:100,000.
" 5185+ 008Mal Q ’ quadrangle (fig. 1), located about 20 miles south of Philipsburg, MT, the Missoula Group section has been m ( )- the hlnége of tlrlmeI Fls?]tralf Re_cmljmb:nt Anél)c:lzne. II:ollatlon planes ot;seryed in Fgd | Harrison, J. E., Griggs, A. B., and Wells, J. D., 2000, Geologic and structure maps of the Wallace 1° x 2°
MSWD: 6.15 : L . ~ At are sub-parallel to the F, axial surface. qual-area stereonet showing structura quadrangle, Montana and Idaho: U.S. Geological Survey Miscellaneous Investigations Map 1
S EE (e.g. Lidke and Wallace, 1992; Lonn and McDonald, 2004), the mechanisms behind it remain enigmatic. and tm“d reéat‘;%to iy lljn"tab}?ke’l‘allnplefhoccgé arogl(’)% (fjtarpp Lake and on the Howlett, C. J., Reynolds, A. N., and Laskowski, A. K., 2020, Geologic map of the northern half of the
ch iy / / N 48.91 +0.13 Ma il MBMG geologists currently hypothesize that the Fishtrap Recumbent Antilcine (FRA), a kilometer-scale western end of Carpp Creek. Thickness likely less than 60 m ( )- Pintler Lake 7.5' quadrangle and'the southern half of the Warren Peak 7.5 quqdrangle, sout'hwestem
/- Dy / S oD 003 T NW-verging similar fold exposed in mountainsides throughout the western Anaconda Range, atteunated o . o ) o _ Montana: Montana Bureau of Mines a.nd Geology EDMAP portion of the National Geologic
20 - / / ) the Belt-Paleozoic section in Carpp Ridge along its upper limb. To test this idea, 1:24,000 scale mapping Qgtk Glacial tll! and kgme deposits, upd1v1ded (Pleistocene)—Glacial till consists of gnsort— Mapping Program 13, 1 sheet, scale 1.24,.000. . o
46°N N L 4 46°N was conducted in the Carpp Ridge 7.5 quadrangle to determine the sturctural style, kinematics, and ed, unstratified mixtures of clay, silt, sand, gravel, and sub-rounded boulders deposited by Howlett, C. J., ngnolds, A. N., and Laskowski, A. K., 2021, Magmatlsm aqd Extensmn-m the AnaFonda
113°30°W 27'30” 25' 113°22°W timing of deformation in the area. This quadrangle also provides easy access to the northern half of the alpine glaciers. Kames consist of moderately well-stratified, well-sorted, well-rounded to Metamorphic Core Complex of Western Montana and Relation to Regional Tectonics: Tectonics, v.
Maps may be obtained from: Warren Peak 7.5’ quadrangle where the FRA and associated west-vergent folds are well-exposed. This sub-rounded sand, pebbles, and boulders deposited by streams marginal to glaciers. Lidk 4% nJO’ - d Wallace. C. A 199, Rocks and ¢ the north | fihe A q
Base maps produced by the USGS, ESRI SCALE 1:24,000 Publications Office project integrates previously unpublished mapping with new mapping and structural analysis, continuing Thickness may be as much as 120 m (400 ft). ldke, L. J., and Wallace, L. A., 1752, ROCKS an structure of the nort .-centra partott ¢ Anaconda
Carpp Ridge 1:24,000 scale quadrangle map N ; 12 0 1 MILE Montana Bureau of Mines and Geology tive MBMG . fforts in the AMCC Range, Deer Lodge and Granite Counties, Montana: U.S. Geological Survey Bulletin 1993, 31 p.,
Control by: USGS and USFS Sa= == ———— ! 1300 Wost Park Stroat active mapping etiorts in the : ) ) ) _ scale 1:24.000.
Topography compiled 1964 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET est Fark stree k| Glacial kame deposits (Pleistocene)—Moderately well-stratified, well-sorted, o . . . . . . .

; : ) Sm=m= P = —— = —— ] Butte, Montana 59701-8997 Qg . . Lonn, J., and Lewis, R., 2009, Late Cretaceous extension and its relation to the thin stratigraphic section
Planimetry derived from imagery taken 1991 1 5 0 1 KILOMETER Phone: (406) 496-4174 Fax: (406) 496-4451 SIGNIFICANCE well-rounded to sub-rounded sand, pebbles, and boulders deposited by streams marginal 1 the Philinsbure region: A field trip to Caron Ridee: Northwest Geology. v. 38. . 141152
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