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CORRELATION OF MAP UNITS rock less than.10 km (6 mi) to the west'has too much quartz to be gntlrely
FOLOGIC MAP OF THE LEONIA QQUADRANGLE, BONNER AND BOUNDARY COUNTIES, IDAHO, AND
/ / / _ _ _ . laterally and nonuniform in thickness. Commonly floored by mafic sills.
Alluvial and Colluvium and Glacial and Related Deposits Locally contains 5-10 percent clasts of laminated siltite and argillite a few
Lacustrine Deposits Mass Wasting Deposits centimeters thick, some of which have apparent reaction rims; others
I N CO L N O U N TY O N TA N A m Qt Qgle Holocene appear deformed. Weathers. more rusty thzfm quartzi‘te of Ype or Ypc. Gener-
/ ‘ ally hardest rock of the Prichard Formation, forming rounded exposures,
Qgl Qgo Qg Qgt Pleistocene Quaternary abundant rounded float, and large blocky talus. May have formed from
increased pore fluid pressure due to heating by the earlier sills (Anderson
and Hay, 2000). Poorly exposed near southwest corner of map.
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The major structure in this quadrangle is the Moyie fault. It is characterized
Yms;., regionally as an east-vergent thrust and juxtaposes older rocks on the west
- - Ysh, (hanging wall) against younger rocks on the east, consistent with this
\Ypf| \ vymi | Qal * \y \ \\ ] “.‘ Ysh interpretation. However, strata of the hanging and foot walls face each
\ } &) \ M1z \ \ ( & Qg 5 ! other, giving the impression that the fault occupies a syncline. Support for a
Qg ( N Neo4 \Ymsg, \ \ \ Y sn r Mesoproterozoic synclinal fold geometry comes from existence of a slightly east-verging,
) \ \' ) ) \ 60 ) \ 75\ \ \§7\5 \ Qg Yw southward-plunging syncline west of the Moyie fault in this quadrangle,
\ 5 /50 N\ \ \ . Ypf and an open, northward-plunging syncline north of the international border
“F Ve \ | /_k Ypf . (N \ \ \ v/_v\,\ ‘ Vi Ymic (Brown and others, 1995; Brown, 1998). One hypothesis is that these are
- P \"(50 I/ \ ' NI \ \ (\YShZ\ NN _ remnants of a syncline that was paired with the Sylvanite anticline to the
/ \.50 /\/ Qal \ NN <0 \ \vsn\ 4 Ypd Ymi east (Fig. 1) before further contraction was accommodated by faulting. This
70 — 9\ \ \ h Ypc situation is consistent with the interpretation that the Moyie fault cut down
E- section into the Sylvanite anticline (Harrison and Cressman, 1993), so must
J be younger. However, in the Curley Creek quadrangle to the north, the
Moyie fault is overturned and Yms, , stromatolites dip steeply east, not the
veinlets. Dolomite is blue-gray where fresh and weathers light brown to orange aﬁtithJdel exp::‘jctedd ofa tf;)ru;t fault Tfhilsdcgnfiguratior} C}?UId be Txplloainfedhif
: K : the fault and adjacent beds were folded as part of the west limb of the
Thickness calculated from outcrop width in southern part of quadrangle is 420 Sylvanite anticlinJe as it continued or renewedpgrowth after or during thrust
SYMBOLS m %‘300 fo, bUthnger C(f)ntad |§:fau|ted. BdeSt lechl)SEd alongbeastgsldhe of Khogte'f faulting. This syncline-thrust system is complicated by an east-side-up fault
o c - dashed wh . o q ;1'3' ver atgortth ¢ %1e9092r)nap. orresponds closely to members 5 through > o west of the Moyie fault that repeats part of the Prichard section, and numer-
———— (ontact: dashed where approximately located. armson and ofhers : ous faults to the east. Some of those mapped as east-vergent thrusts may
. . Yms, , Mount Shields Formation, members 1 and 2 (Mesoproterozoic)—Red, date from late stages of folding or be coeval with the Moyie fault.
—v—~y---v" Thrust fault: teeth on upper plate; ball dashed where approximately pink, green, and gray quartzite, green and red siltite and argillite, and minor
located; dotted where concealed. carbonate. Green and lighter colors are more common toward base. Quartzite
is in 0.3 m to rarely 1.0 m beds. It is fine grained and mostly flat laminated, but
........ —_ Normal fault: ball and bar on downthrown side; dashed where also cross laminated. Potassium feldspar is well in excess of plagioclase. REFERENCES
approximately located; dotted where concealed. Diffuse, nonresistant brown wisps of carbonate within the quartzite of upper
o ) ) part of unit average a few centimeters in thickness and 10-15 cm in length.
-—i— """ Anticline axial trace; dashed where approximately located; dotted where Commonly rippled tops of the quartzite beds have thin red argillite drapes. Anderson, H.E., and D.W. Davis, 1995, U-Pb geochronology of the Moyie sills, Purcell
concealed. Siltite and argillite occur as graded and lenticular couplets and microlaminae. Supergroup, southeastern British Columbia: Implications for the Mesoproterozoic
. . . Both red and green couplets have dewatering structures, mudcracks, and geological history of the Purcell (Belt) basin: Canadian Journal of Earth Sciences,
_*_ """ Syncline axial trace; dashed where approximately located; dotted where mudchip breccias. Green strata may have more disrupted zones, but red strata v. 32, no. 8, p. 1180-1193.
concealed. have larger mudchips. Uppermost 35 m (115 ft) contains several 1-5 dm, rarely Anderson, H.E., and W.D. Goodfellow, 2000, Geochemistry and isotope chemistry of the
10 Strike and dip of beddin 10 dm, layers of purple, buff-weathering low domal stromatolites as much as 30 Moyle §|l|s: Implications for theﬂearly tectonic setting of the Mesoproterozoic Pur.cell
\Y P 8 cm high and 1 meter across, with bases of oolite and coarse, well-rounded basin, in J.W. Lfydhon/ Trﬁ’gVe Hoy, J.F. Slack,handlM.Eb. K”app/l eds., [The Geologxca#
i i i Environment of the Sullivan Deposit, British Columbia: Geological Association o
20 Strike and dip of bedding; ball indicates bedding known to be upright. quartz grains. Top placed above highest domal stromatolite. Best exposed near _ van Lej | um|
} P & 8 pris south edge of section 20 along Kootenai River. Thickness calculated from R dcanadzf\é\'”erﬂ _PepOS'EP'V’;(‘)%f(‘)/ SFpeC|aI Pulc;hca(;t}on No. 1, P~k302f'3§1~Ald »
10 : ; ; . outcrop width there about 300 m (1,000 ft). Corresponds closely to members 1 nderson, H.t., and Irygve Hoy, , Fragmental sedimentary rocks of the Aldridge
- Estimated strike and dip of bedding. and 2 (F))f Harrison and others (1992). P Y Formation, Purcell Supergroup, British Columbia, Chapter 14, in J.W. Lydon,
S Strike and dip of bedding, strike variable Trygve Hoy, J.F. Slack, and M.E. Knapp, eds., The Geological Environment of the
20 p & : Shepard Formation (Mesoproterozoic)—Occupies same stratigraphic level as Sulllvap Deposit, Brltlsh Colurpblqz Geological Association of Canada, Mineral
X Strike of vertical bedding. the upper two units of the Wallace Formation mapped to the south of the ) hDepos'ts Division, Spelc'al P“bllcat'O”hNojL P 2f59h_271. 0 sills
quadrangle (Harrison and Jobin, 1963; Lewis and others, 1999, 2000, Bishop, D.T., 1973, Petrology ar}d geochemistry of the Purcell sills in Boundary
. . . o . County, Idaho, in Belt Symposium, Volume 2: Idaho Bureau of Mines and Geology
® Horizontal bedding. 2002). Named Shepard Formation here because it is not markedly different Special Publication, p. 16-66
70 . . ) from the Shepgrd qumatlon atits type |ocalvlty and is separated from j[he Bishop, D.T., 1976, The petrology and geochemistry of the Purcell sills, Boundary
. Strike and dip of overturned bedding. carbonate-bearing pinch-and-swell strata typical of the Wallace Formation County, Idaho, and adjacent areas: University of Idaho Ph.D. dissertation, 147 p.
~ Syik d dio of foliati as fquqo! near Wallace, ldaho, by Farbonate—free laminated strata (Ysn). Breckenridge, R-M., and W.M. Phillips, 2010, New cosmogenic °Be surface exposure
70 ~llke and dip ot foliation. Subdivision follows Lemoine and Winston (1986) and Burmester (1986). ages for the Purcell Trench lobe of the Cordilleran Ice Sheet in Idaho: Geological
. . . . . . Society of America Abstracts with Programs, v. 42, no. 5, p. 309.
35> Strike and dip of cleavage. Ysh, Shepard Formation, member 2 (Mesopro.terozmc)—lv\lcrqlam|nated o Brown, D.A., 1998, Geological compilation of the Yahk (east half) and Yahk River (west
20 ) ) laminated dark gray to black argillite, dark olive-green- to white-weathering half) map areas, southeastern British Columbia: British Columbia Ministry of
*&. Bearing and plunge of small fold axis. siltite, and very fine-grained white quartzite. Laminations are commonly Energy and Mines, Minerals Division, Geological Survey Branch, Geoscience Map
) ) ) ) contorted, rarely cracked. Contortions are attributed to soft-sediment deforma- 1998-2, scale 1:50,000.
s+ 25 Bearing and plunge of asymmetrical small fold showing counterclockwise tion. Siltite and quartzite are mostly in beds about 5 cm thick. Upper contact Brown, D.A., J.A. Bradford, D.M. Melville, and P. Stinson, 1995, Geology of the Yahk map
rotation viewed down plunge. plaf:e.d at base of lowest purple argillite or guartzne, or mudc.rac.ked sxlt.lte and area, southeastern British Columbia (82F/1): Columbia Ministry of Energy, Mines and
N ) ) ) ] ] argillite of Yms, ,. Best exposed where unit crosses Kootenai River. Thickness Petroleum Geological Survey Branch Open File 1995-14, scale 1:50,000.
R\ Bearlvng and plunge of asymmetrical small fold showing clockwise rotation about 120 m (400 ft). Previously also mapped as Argillite of Half Moon Lake Burmester, R.F., 1986, Preliminary geologic map of the Leonia area, Idaho and Montana: U.S.
viewed down plunge. (Miller and Burmester, 2004). Geological Survey Open-File Report 86-554, 13 p., scale 1:48,000.
Burmester, R.F., R.M. Breckenridge, R.S. Lewis, and M.D. McFaddan, 2004, Geologic
>« Terrace escarpment. Ysh, Shepard Formation, member 1 (Mesoproterozoic)—Tan- and brown- map of the Clark Fork quadrangle, Bonner County, Idaho: Idaho Geological Survey
weathering uneven couplets of green siltite and carbonate-bearing light green Digital Web Map 25, scale 1:24,000.
~_,, Cirque headwall: ticks on glaciated side. argillite. Includes intervals of unevenly laminated dark green siltite and light Burmester, R.F., R.M. Breckenridge, M.D. McFaddan, and R.S. Lewis, 2006, Geologic
. ) green argillite, and white quartzite. Nonresistant horizontal limestone pods and map of the Derr Point quadrangle, Bonner and Shoshone counties, Idaho: Idaho
oo c° Moraine crest or kame ridge. vertical ribbons are commonly weathered out. Contorted chip layers, Geological Survey Digital Web Map 59, scale 1:24,000.
soft-sediment deformation, and centimeter-scale loads and flames are typical. Chugg, J.C., and M.A. Fosberg, 1980, Soil survey of Boundary County, Idaho: United
Siltite and quartzite occur as cross-laminated beds 1-3 dm thick or as starved States Department of Agriculture Soil Conservation Service and United States
ripples that form lenticular bedding. Upper contact placed at lowest black Department of the Interior Bureau of Indian Affairs in cooperation with University
argillite of Ysh,. Thickness uncertain because of faulting and transposition of of Idaho College of Agriculture Idaho Agricultural Experiment Station, 75 p.
bedding where folding is intense, but probably less than 500 m (1,500 ft). Cressman, ER., 1989, Eecﬁ””a'sfa”;e sltratlgraphyf CP)uf thel Izwchard For:matlon
(Mesoproterozoic) and the early development of the Belt basin, Washington,
DESCRIPTION OF MAP UNITS Snowslip Formation (Mesoproterozoic)—Divided into three members where Idaho, and Montana: U.S. Geological Survey Professional Paper 1490, 80 p.
mapped to the south of quadrangle as argillite of Howe Mountain Cressman, E.R., and J.E. Harrison, 1986, Geologic map of the Yaak River area, Lincoln
Intrusive rocks are classified according to IUGS nomenclature using normalized (Burmester and others, 2006). Total thickness there about 900 m (3,000 ft). County, northwest Monatana: U.S. Geological Survey Miscellaneous Field Studies
values of modal quartz (Q), alkali feldspar (A) and plagioclase (P) on a ternary Undivided where mapped as lower part of upper Wallace Formation farther . Ma}?\CAF'L%/:[' ?Cfiklef; :4%00005 dovich and CM. Fanming. 2000, SHRIMP U-Pb
diagram (Streckglsen, 1976). Mme|"a| n.10d|f|ers.a.re I.|sted in order of'lncreasmg south, near St. Maries (Lewis and others, 2000). Discontinuous exposure vanséoc.h.r/ojr;ollo e(I)?I\/(())Icrajn.ic.rockrsa Boe\ﬂCSu/ é:; rOL'J .WZZtglrrrzgf,v\ontaéa' evidence-for
abundance for igneous rocks. Grain size classification of unconsolidated and and faulting preclude accurate determination of thickness or subdivision 8 o o8y " / . CP gd' P e ; 0
consolidated sediment is based on the Wentworth scale (Lane, 1947). Bedding within this map. rapid deposition of sedimentary strata: Canadian Journal of Earth Sciences, v. 37,
thicknesses and lamination type are after McKee and Weir (1963) and Winston ~ ho. 9, p- 1287-1300. ) ) ) )
(1986). Grain sizes and bedding thicknesses are given in abbreviation of metric Ysn Snowslip Formation (Mesoproterozoic)—Pale green siltite and argillite, green Fmd;’ J.C,, and DSO\/V E‘alg\gm, d1 9TE:14 ;ﬁ@y@aphy Of. thhg P”Ch%rd ll;oqmsatlon, .Be“
units (e.g., dm=decimeter). Unit thicknesses and distances are listed in both siltite and dark gray argillite couplets, and green to gray siltite. Dominantly II“?Z‘E;?UMPI rlwrt, g ro S/fefviin € nedt'G sltract;wn. IllJ?mkr)Tl]'aI;?S/n S(; yn?;p;)smm
metric and English units. Elevations are given in feet only. Multiple lithologies green, with mudcracks and water escape structures common except in middle 19050 Montana bureau or Viines a €ology special Fublication 90, p. o-7.
S . - . . . . . o . Glombick, P., D.A. Brown, and R.F. MacLeod (compilers), 2010, Geology, Yahk, British
within a rock unit description are listed in order of decreasing abundance. Soil part of formation. There, green argillite is sparse, beds and laminae are planar ; . .
- . 1o e L Columbia: Geological Survey of Canada, Open File 6153, scale 1:50,000.
descriptions for Quaternary units are after Chugg and Fosberg (1980) and and uncracked, and pyrite is more abundant. Similar plane-parallel lamination ) . :
Weisel (2005) is widespread in middle of unit elsewhere (Burmester, 1986; Burmester and Gorton, M.P. E.S. Schandl, andTrygve Hoy, 2000, Mineralogy and geochemistry of the
: h 2p . Lewi d oth 1 9 U / / laced bel Middle Proterozoic Moyie sills in southeastern British Columbia, in J.W. Lydon,
?otweersst/ c;)r(lg)%nateewlcl)sea?inng OLanI/Se/n Zgzé)le?sog)r' wEiFt)eerq(L:Jo;ttji?e Fz)?c)?sh eB(c)e\g Trﬁzﬁve Hoy, J'F'.Sladf’. 1nd NILE' tlfnapp, elds.f Tf|1e Geolpgical Efnviron(rj‘nent 9f thei
ALLUVIAL AND LACUSTRINE DEPOSITS - 4P : " Sullivan Deposit, British Columbia: Geological Association of Canada, Minera
exposed where swath crosses Kootenai River and along Highway 2. Deposits Division, Special Publication No. 1, p. 322-335.

Qal | Alluvium (Holocene)—Alluvial deposits of the Kootenai River and its tributary Hamilton, J.M., R.G. McEachern, and O.E. Owens, 2000, A history of geological
streams. Moderately sorted to well-sorted silt, sand, and local pebble and Piegan Group investigations at the Sullivan deposit, in J.W. Lydon, Trygve Hdy, J.F. Slack, and
cobble gravels. Mostly reworked glacial deposits in the river valley and M~|E- KS?F?Pf eC:Sv.ThIe Geological E”V'rondme”t_Of ﬂ;e Sullivan Deposit, B”“'Shl
postglacial colluvium in the surrounding mountains. Schnoorson-Ritz- The Piegan Group was resurrected by Winston (2007) to provide group-level gObT'm t]'a. Geo ;)glca4/?s1500at|on of Canada, Mineral Deposits Division, Specia
Farnhampton soils association; typical soils are very deep silty clay loams, correlation across the Belt basin. It consists of only the Helena and Wallace “ublication no. 1, p. 4-11. )

ilt loams. and mucky silt loams. in basins and swales and on low terraces formations, and only the latter is exposed in this quadrangle. Excluded from the Harrison, J.E., and E.R. Cressman, 1993, Libby thrust belt of northwestern Montana
I >V Y . h / ! . ) . and its implications to regional tectonics: U.S. Geological Survey Professional
flood plains, and natural levees. Thickness is several meters to more than 10 Wallace are upper members mapped to the south in the past (e.g., Harrison and Paper 1524, 47 p.
m (6 to >30 ft). Jobin, 1963; Lemoine and Winston, 1986; Lewis and others, 1999, 2000, 2002). Harrison, J.E., and D.A. Jobin, 1963, Geology of the Clark Fork quadrangle, Idaho-
. . : Montana: U.S. Geological Survey Bulletin 1141-K, p. 1-38.
. . . . Yw o _ _ g Y , P

(i LaCl_Jstrlne and qu deposits (Ho!ocene) Organic muck, mud, and peat bogs Wallace Formation (Mesoproter920|c) l.)l.nCh and SWPT'! couplets.. and raret Harrison, J.E., E.R. Cressman, and J.W. Whipple, 1992, Geologic and structural maps of
in poorly drained paleoglacial outwash channels, kettles, and scoured couples of gray, tan-weathering, calcitic to dolomitic, very fine-grained the Kalispell 1° x 2° quadrangle, Montana, and Alberta and British Columbia: U.S.
bedrock depressions. lnterbeddeq with thin layers of fine sand, silt, and qua}rt;nte or siltite grading to ggnerally carbonate—free b!a(.:k argillite. B!ack Geological Survey Miscellaneous Investigations Series Map 1-2267, scale 1:250,000.
clay. Soils of the Pywell series. Thickness 1-5 m (3-16 ft). argillite caps commonly contain ptygmatically folded siltite- or quartzite- Hay, Trygve, D. Anderson, R.J.W. Turner, and C.H.B. Leitch, 2000, Tectonic, magmatic and

filled cracks that taper downward. On bedding-plane surfaces, cracks are metallogenic history of the early synrift phase of the Purcell basin, southeastern British
generally discontinuous and sinuous, appearing as isolated parallel or Columbia, in J.W. Lydon, Trygve Hay, J.F. Slack, and M.E. Knapp, eds., The Geological
COLLUVIAL AND MASS WASTING DEPOSITS three-pointed star “birdsfoot” cracks. Includes minor dark bluish gray Environment of the Sullivan Deposit, British Columbia: Geological Association of

Qt Talus (Holocene)—Blocky and tabular, poorly sorted angular clasts of dolomite with molartoqth calcite ribbpns, .an.d zones of uneven graded H Eanhada, Ménlfrilgggpoé’its D]i\t/‘iSion’foPeCial Fl;ublication EO';’ P- 33'60’}) bri

Belt-Purcell Supergroup rocks form talus deposits below cirque headwalls couplets of pale green siltite and calcitic argillite. Upper contact placed at ue tSC mat”é) i Journal (;rgej- ion (t) mPetcaIr O”ac‘igus 22856?19%055 a Precambrian
d cliffs oversteepened by elaciation. Generally no soil development the top of pinch-and-swell couplets. Top exposed poorly in northeast corner stagnant basin: journal of sedimentary Fetrology, v. 45, p. 666-639. '
an p Yy 8 . Y p . of map; base not exposed. Minimum thickness 220 m (700 ft), much less Lane, E.W., 1947, Report of the subcommittee on sediment terminology: Transactions

Thickness varies, usually 3-9 m (10-30 fo). b b . ! of the American Geophysical Union, v. 28, no. 6, p. 936-938
than that to the south (790 m, 2,600 ft; Burmester and others, 2004). . phy; ) V- £6,1N0. b, - N
. . . . Lemoine, S.R., and Don Winston, 1986, Correlation of the Snowslip and Shepard
ercor)s from a tuff near the contact with Snowslip Formation about 170 km formations of the Cabinet Mountains with upper Wallace rocks of the Coeur
GLACIAL AND RELATED DEPOSITS east yielded a U-Pb date of 1.454 Ga (Evans and others, 2000). d’Alene Mountains, western Montana, in S.M. Roberts, ed., Belt Supergroup: A
Qglc | Glaciolacustrine deposits and colluvium (Holocene to Pleistocene)—Mixed Guide to Proterozoic Rocks of Western Montana and Adjacent Areas: Montana
d . . . L Belt Bureau of Mines and Geology Special Publication 94, p. 161-168.
eposits of silt, sand, and gravel colluvium, slope wash, and small ower be Lewis. RS. RE B RM. Breckenridee. M.D. McFadd 4 WM. Phili
landslides. Steep slopes of reworked and locally transported Qgl. Soils are ewis, oo R Burmesten M. Breckenridge, M.D. Mcraddan, and WM. ThUIPS,
silt loams of the Wishbone-Crash association. Thickness as much as 10 m Prichard Formation (Mesoproterozoic)—The Prichard Formation consists of 2008, Preliminary Geologic map of the Sandpoint 30 x 60 minute guadrangle, Idaho
' the lowest strata of the Belt Supergroup. It is equivalent to the Aldridge and Montana, and the Idaho part of the Chewelah 30 x 60 minute quadrangle,
(30 ). L . . . . Washington: Idaho Geological Survey Digital Web Map 94, scale 1:100,000.
Formation in Canada. Conspicuous bar code-like patterns in the middle of Lewis. RS RE B ter RM. Breckenridee M.D. McFadd d 1.D. Kauff
Qgl‘| Glaciolacustrine deposits (Holocene to Pleistocene)—Massive to well-bedded the Prichard, formed by alternating dark and light siltite, persist regionall ewis, RS, RF. Burmester, R M. Breckenrige, M.D. McFaddan, and J.D. Kautiman,
g - 'ep ‘ 1€)— ‘ ! / Y 8 g ' p 8! Y 2002, Geologic map of the Coeur d’Alene 30 x 60 minute quadrangle, Idaho:
and finely laminated clay,.sxlt, .and sand.deposned in Glacial Lake Koot.en.al (Huebschman/ ]973) and have been used as markers for corre!atlon by Idaho Geological Survey Geologic Map 33, scale 1:100,000.
at the northward retreating ice margin in the Purcel.l Trer)ch. Exhibits Cominco (Hamilton and others, 2000). Rusty nature of outcrop is due to Lewis, R.S, R.F. Burmester, J.D. Kauffman, and T.P. Frost, 2000, Geologic map of the St.
well-developed rhythmites and beds of sand and silt with scattered weathering of abundant sulfides, commonly pyrrhotite. Dominant lamina- Maries 30 x 60 minute quadrangle, Idaho: Idaho Geological Survey Geologic Map
dropstones. Contorted bedding and loading structures are common. This tion style and concentration of sulfides vary between members. Quartzite is 28, scale 1:100,000.
unit forms several prominent terrace levels from an elevation about 2,200 light weathering and averages about 60 percent quartz, 20 percent plagio- Lewis, R.S., R.F. Burmester, M.D. McFaddan, P.D. Derkey, and J.R. Oblad, 1999,
to 2,400 feet; also forms discontinuous terraces in tributary valleys. Mostly clase; the rest is mostly white micas and biotite (Cressman, 1989). Previous Digital geologic map of the Wallace 1:100,000 quadrangle, Idaho: U.S. Geologi-
well sorted and finely laminated. Overlain by glaciofluvial outwash depos- mapping in this area and to the east (Cressman and Harrison, 1986) subdi- cal Survey Open-File Report 99-390, scale 1:100,000. o
its on terraces and in tributary valleys. Soils are silt loam and silty sandy vided only the top of the Prichard. Here, we apply alphabetic member McKee, E(fv and G.W.Q/\(eg, 1;363.,Tlersm|r)olog>f//f\or Str,at'f'gaﬂor,‘ and CE‘OSS'Stra;‘f'Cat'On
loams of the Wishbone-Crash association. Exposed thickness as much as assignments of Cressman (1989). Presence versus absence of sedimentary __ insedimentary rocks: Geological Society of America Bulletin, v. 64, p. 381-390. )
150 m (500 ft) di fosedi def . Miller, D.A., Jr., 1973, Geology of the Leonia Knob area, Boundary County, Idaho:
. structures recording strong currents or soft-sediment deformation are University of Idaho M.S. thesis, 103 p
. .. . lithologic criteria used to distinguish adjacent members, but assignin . - ' NP . .
Qgo | Outwash deposits, undivided (Holocene to Pleistocene)—Bouldery and sandy 8 -a 1o disting jac . gning Miller, FK., and R.F. Burmester, 2004, Geologic map of the Bonners Ferry 30' x 60
quartzite packages with similar characteristics to different members was drangle. Idaho and Montana: U.S. Geological Survev Miscellan Field
gravels. Moderately sorted and rounded pebbles and cobbles. Includes facilitated by release of mapping by Cominco with control based on “mark gtuad a [\g/‘e, Mli 20456 IO 1a186 000, cological survey Miscelianeous e
; . . - udies Map MF- , scale 1:100,000.
smac}l u?rtl;]apg)alﬁleE(lieposXS of faliywurfz‘. Soils areths.aEdy loaéns ?;% loa(rgg ers” (Michael Zientek, written commun., 2003). These markers served for Poage, M.A., D.W. Hyndman, and J.W. Sears, 2000, Petrology, geochemistry, and
?an s ot the setie-timira Association. Viaximum thickness abou m the upper units down through Ype. Locations of some of these markers diabase-granophyre relations of a thick basaltic sill emplaced into wet sediments,
0. (Glombick and others, 2010) aided matching contacts across the interna- western Montana: Canadian Journal of Earth Sciences, v. 37, no. 8, p. 1109-1119.
Qg | Till and kame deposits, undivided (Pleistocene)—Poorly stratified and compact tional border. Cominco did not map below Ype, so our attempt to identify Redflljﬁ{orEéslfr?ﬁ\}vitsrﬁicntut@r[m %:ilv(ﬁzitofl\aasﬂ tohfets?se I1_§(())n|a quadrangle in northeast
silty to sandy boulder lodgment till; locally includes ground moraine, kame lower units is based partly on correlation of the lower-middle Aldridge \ h & lai Yo e - |
; : ; ; ; tact with the top of a concentration of sills just north of the border Sears, JW., K.R. Chamberlain, and S.N. Buckley, 1998, Structural and U-Pb
deposits, and some interbedded proglacial and ice contact deposits related comact, P ) : ; eochronological evidence for 1.47 Ga rifting in the Belt basin, western Montana:
to the Purcell Trench ice lobe. Soils include silt loams and gravelly silt (Glombick and others, 2010), or the Ypb-Ypc contact (Michael Zientek, goenione 08 anc 8 ' '
. 8 Y . T . . Canadian Journal of Earth Sciences, v. 35, p. 467-475.
loams of the Stien-Pend Oreille association. Thickness varies; may exceed written commun., 2003) and on the subdivisions .Of F',nCh and Baldwin Streckeisen, A.L., 1976, To each plutonic rock its proper name: Earth-Science Reviews,
50 m (160 ft). (1984). However, we did not map the base of Ypc in this quadrangle and v. 12, p. 1-33.
. . . ) o therefore included it with lower units as Ypac. Weisel, C.J., 2005, Soil survey of Boundary County, Idaho: United States Department

Qgt | Till deposits (Pleistocene)—Dense silt, pebble, and cobble till with boulders ; ichard . ber f . : of Agriculture, Natural Resources Soil Conservation Service in cooperation with
deposited by alpine valley glaciers. Poorly stratified till of locally derived P Prichard Formation, member (Mesoproterozoic) —Rusty-weathering, United States Department of the Interior, Bureau of Land Management, University
sources forms moraines with interbedded proglacial deposits. Includes Fabulgr,_dar!( and light sray siltite, darker gray argillite, and minor lighter quartz- of Idaho College of Agriculture, and lda/ho Soil Conservation Commis,sion, Idaho
kame terraces and some outwash in valleys. Soils include silt loams and ;te. ASIIt'tS blsdconjr;olnlglbm 1'|20 cm .tabular, str.uct.ureless]é‘ or e\f{en-parfilleoll Agricultural Experiment Station, Part I, 144 p., Part Il, 452 p.
gravelly silt loams of the Pend Oreille-rock outcrop and the Stien-Pend an(}l?a;zle T]_S\.N't lial Z)t(()ip aty partlnﬁ;.. (kQuaI.‘tilte 15 verg Ige to.llr)e graldnek Winston, Don, 1986, Stratigraphic correlation and nomenclature of the Mesoprotero-
Oreille associations. Thickness varies, 1-30 m (3-100 ft). and feldspathic in tabular beds 6-20 cm thick, with tops graded to siltite or dar zoic Belt Supergroup, Montana, Idaho and Washington, in S.M. Roberts, ed., Belt

’ argillite. Bases of some beds are slightly uneven from loading into finer grained Supergroup: A Guide to Proterozoic Rocks of Western Montana and Adjacent
material. Carbonate concretions 30-50 cm in diameter are common in thicker Areas: Montana Bureau of Mines and Geology Special Publication 94, p. 69-84.
INTRUSIVE ROCKS befls. lUpr_fr part is mOStZ dark, pzrrhfl)ltiteé)eari'(’jg ?ltit? l‘é"'t: mz(i{ker—be1d—|ik)e Winston, Don, 2007, Revised stratigraphy and depositional history of the Helena and
color layering common. Hosts mafic sills “D” and “E” of Bishop (1973, 1976). Wallace formations, mid-Proterozoic Piegan Group, Belt Supergroup, Montana
Kbgd | Biotite granodiorite (Cretaceous)—Poorly exposed coarse-grained biotite Upper contact placed below rippled, cross-laminated, and unevenly bedded and Idaho, US.A., in PK. Link and R.S. Lewis, eds., Proterozoic Geology of
granodiorite in southwest corner of map. Locally contains minor amounts strata of Ypg. Thickness possibly 900 m (3,000 ft); uncertainty due to fault Western North America and Siberia: SEPM Special Publication 86, p. 65-100.
of hornblende. Contact metamorphism is minor, consistent with high level truncation and folding of upper part. Previously subdivided following Finch and
of emplacement. Appears to be northeastern end of sill-like swath of Baldwin (1984) into lower member with more quartzite and upper member with
intrusions into Ypac that include the Rapid Lighting Creek pluton of the more argillite (Burmester, 1986); upper part to the east was argillite member of
Sandpoint 30 x 60 minute quadrangle (Lewis and others, 2008). Cressman and Harrison (1986).

Ymi | Mafic intrusive rocks, undivided (Mesoproterozoic)—Fine- to medium- Ype Prichard Formation, member e (Mesoproterozoic)—Light gray- to white-
grained, rarer coarse-grained, horblende gabbro and quartz diorite. weathering siltite and quartzite, and darker argillite. Siltite dominates over very
Variants have laths of plagioclase, quartz as large blue grains, or quartz in feldspathic quartzite. Beds of both are 1-10 dm thick; some are parallel
granophyre. Grain size, quartz content, and mafic mineral content vary I§m||nated, bIUt many exh|bcrlt featuLes of cn;)rrgg? tracSt|ofn Sl:;h as ndppf)Ied tqps,

. . . between intrusions and commonly within single bodies, both along and ripple cross famination, and trough cross bedcing. Solt-seciment deformation
Base Map Credit Idaho Geological Survey . . . S S . features are common; centimeter-scale load casts and ball-and-pillow structures
i : SCALE 1:24,000 A N ’Mont B f Mi d Geol across strike. Medlum—gralned quartz diorite and biotite granophyre differ- are locally abundant. Some quartzite beds, coarser grained and less feldspathic
Base digitally scanned from 24,000-scale USGS film separates, T 1 05 0 1 S &S ontana bureau of Mines and Leology entiates more common near tops of sills, but also occur separately. Most if Y " 4 , coarser : P
1997. ; N ¢ & Field work conducted 2009-2011 S ! than typical of the Prichard, have rounded medium quartz grains, especially at
o MILE § : not all are Moyie sills. Locally concordant, but some laterally pinch and bed b Rounded medi ins al - illite east of Star Crock
Shaded elevation from 10 m DEM. - 1 FEET This geologic map was funded in part by the U.S. Geologica[ ” . [ d ft f ¢ k b h int It l ” d b tl e ases. nounded medium grains also occur In argiliite east O ar Creek.
. . . , 00427 | Je 1000 0 1000 2000 3000 4000 5000 6000 7000 : ~ - ~ Swell, Include rafts of country rock, branch Into muftipie siiis, end abruptly, Quartzite-rich sections commonly form clear ribs and talus slopes. Hosts sill
Topography compiled 1963. Planimetry derived from imagery P S Survey National Cooperative Geologic Mapping Program, or gradually pinch out (Bishop, 1976). Although sills lower and higher in ucr i i T 49°45 ‘ o
taken 1992 and other sources. — S & e USGS Award No. G11AC20207 (IGS) and Award No. ¢ - op : = S C” of Bishop (1973, 1976). Upper contact placed above highest zone of > 3
brorection: Idaho coordinate eyster, west zone (Transverse : 0.5 : 1KILOMETER % ¢ & C11AC20257 (MBMG). the A.Idndge Formation (Prichard correlative in Canada) are.5|m||ar in quartzite with abundant current features and below thick section of uniformly 2 ® o
Mejrcator)..1 927 North Americén Datum. UTM Grid and . Digital cartography by Jane S. Freed at the chemistry (Anderson and Goodfellpw, 2900)’ they seem to have intruded in parallel laminated, rusty-weathering siltite. Coarse-grained base exposed south - S‘,\Jlllli'r‘]’:"
10.000-foot erid ticks based on Idah dinate svst 1999 Magnetic North Contour interval 40 feet E AP Idaho Geological Survey’s Digital Mapping Lab. at least two separate events. Early intrusions were at shallow levels closely of Leonia Knob. Thickness approximately 1,200 m (3,600 ft), including 360 m
,000-foot grid ticks based on Idaho coordinate system, eclination at Center of Ma i O SNF & ; ; ; ; - . :
o Zoneg y Declination at Center of Map Supplementary contour interval 20 feet }0 3 K Reviewed by John D. Kaufiman, Idaho Geological Survey; following sedimentation of the Lower Aldridge (Hoy and others, 2000; (1,200 ft) of Ymic.
) | " ik Susan Vuke and Catherine McDonald, Montana Bureau of Gorton and others, 2000; Cressman, 1989; Sears and others, 1998, Poage . . . o
1000-meter Universal Transverse Mercator grid ticks, zone 11. QUADRANGLE LOCATION.  ADIOINING GUADRANGLES Mines and Geology. and others, 2000). Generation of Ypm was probably synchronous with this Ypd Prlchard Iformatlon, 'member d (MesoproteronIC)‘fDarlf gray siltite, dqu 10030 N °
Map version 11-15-2012. shallow emplacement. Higher intrusions have chilled margins and contact gray larglllxte(; and Vl"h't?'weathe””g gray qulartZ‘te- S'S'ter 5|‘||t'[tf and arg'”'tg T 49°30 Cranbrook
; ; aureoles, evidence that they invaded consolidated rock at a later time. Age couplets, and microlaminae are predominantly even and parallel laminated an
PDF (Acrobat Reader) map may be viewed online at . ; ey . & less commonly uneven; all are rusty weathering. Less common are beds of
www.idahogeology.org. of the early intrusion sills is probably close to U-Pb dates on zircons from i ) ) X , i
. o . . white, very fine- to fine-grained quartzite. Exposure generally poor and discon-
near Kimberley, British Columbia, about 125 km (80 mi) to the north (1.468 ) . . .
. . tinuous, with quartzite generally over-represented in float. Upper contact
INTROD Ga; Anderson and Davis, 1995) and from Plains, Montana, about 160 km . - X
UCTION 100 mi h 147 Ga: S d others. 1998 placed at lowest occurrence of current-laminated siltite and quartzite below
( mi) southeast (1. a; Sears and others, ) Ymic. Poorly exposed; mapped mostly as zone of poor outcrop dominated by \
Quaternary deposits on the Leonia quadrangle were mapped in 2010-2011 During Pleistocene glaciations, the Purcell Trench Lobe of the Cordilleran Ymic | Mafic intrusive rocks, Crossport C sill (Mesoproterozoic)—Fine- to coarse- fine, thin, and rusty-weathering float. Thickness uncertain due to poor exposure +\49°15' + 3
by R.M. Breckenridge. Bedrock was mapped in 2009 and 2011 by R.F. Ice Sheet repeatedly advanced southward from Canada and dammed the grained hornblende gabbro and quartz diorite. Finer grained varieties are of contacts, but probably 200-500 m (600-1,600 ft). %
Burmester, R.S. Lewis, M.D. McFaddan, and J.D. Lonn to modify previous north-flowing Kootenai River, forming Glacial Lake Kootenai. Cosmogenic typically near top and bottom of sill. Centimeter-scale granophyre concen- Yoo Prichard F i b ™ t iO—Fi ined t o
mapping (Burmester, 1986) for consistency with unit definitions and 19Be surface exposure ages (mean weighted) constrain the glacial maximum trations are near top at south edge of map but were not evident to the north. P rl((:j.ar Ofmzl'o"r mf’tm .e"‘lc esr?Prof?/mZg'Ct— ‘?E‘g(;a'ne th(') rare o
contact placements used in current mapping in the region. Attitudes from ice limit near the Clark Fork ice dam of Glacial Lake Missoula at 14.1 £ 0.6 This sill is fault repetition of the middle or “C” sill of Bishop (1973, 1976) rsne luLn-gra}:ne quarltZ| € Scljml ar t?t at Of pe but most beds f[lrs mne; ° °
mapping around Leonia Knob by Miller (1973) were used to supplement ka (Breckenridge and Phillips, 2010). Kame deposits near the United defined in the Moyie Springs quadrangle to the northwest. Best exposed Orget. e St a\'/lf't”pptets an' CtLOSSbaf;mf I30n/ iﬁ?rier grains i zises]an Creston g
the structural data collected by the authors. States-Canada border constrain the ice recession ('°Be range) from 13.3 to along north edge of map on road southeast of Leonia Knob. Thickness near gradation 1o sifite at tops; other beds 1-3 m ic .app”ear s rﬂuc Ureless. —l= _ _BRITISH g'_—}’@"}__ _ 49°00"
77k I N : : Circular brown spots 3-6 cm diameter with alteration “halos” probably B
i -7 ka (William Phillips, written commun., 2011). Locally, tributary valley center of map about 360 m (1200 f). formed from carbonate concentrations. Top placed above set of quartzite '
The oldest and most abundant rocks in the quadrangle are low metamor- glaciers of the Purcell Mountains contributed to the ice stream. Sections of k , - 'opp Of quartzl -
phic grade metasedimentary rocks of the Mesoproterozoic Belt-Purcell glacial till, outwash, and lacustrine deposits filled the Kootenai valley and beds and below interval of rustier weathering, more evenly laminated siltite |
Supergroup. The ofldest Ztr(aﬁf are \/f/estdofj[IP]]e 1f\_/}\1oy|e fault and host pengcon- its tributaries. After retreat of the continental ice, mountain valley glaciers BELT-PURCELL SUPERGROUP and argillite. Thickness estimated at 850 m (2,800 ft). i B _
temporaneous matfic and differentiated sills. The youngest are exposed east ersisted in the higher cirgues of the Purcell Mountains. . . . . g & [
of the Moyie fault on the west flank of the Sylvanite anticline (Fig. 1). P 8 4 Missoula Group Ypab Prichard Formation, members a and b (Mesoproterozoic)—Dark siltite, : s g
rusty-weathering, unevenly laminated, dark gray siltite and argillite | ‘qé) Es
The Missoula Group includes all Belt units above the Piegan Group as recently couplets, and light weathering quartzite. Lower part is finer grained. , = <
, regleﬂned by Winston (2007). Itis §|m|larto thehRava.Ih. Group in thaF it is charac- Couplets typically are not graded and less than one cm thick; argillite tops | 3| o =
A terized as a clastic yvedge consisting of quartzite, siltite, and argillite. Only the locally weather white. Siltite layers are both centimeter and decimeter z! = ﬁonners v e
4,000 Ymi 4,000 lowest three formations are mapped here. scale, typically dark gray but weathering lighter. Some thicker beds have 'Epi o] Femy g
Moyie . . . N . i ips i i ite- i i = 3
Qg Qg fal.}l//t Kootenai Mount Shields Formation (Mesoproterozoic)—Quartzite, siltite, argillite, and yvh[xte rgu(;]l chps n tOPIS' Lk;gzt gra:; tg W,h'te weathermgl quartzite oclculgs 35 o \ ®
| - River dolomite. Although highly varied lithologically, formation is characterized 50 alte (;:c:jmetetr—sca € Ie s ?n th?cllmtef;(er_ to rarely meter—scate € (:Si §| |\
3,000 \ e Qg Qgl Qg 3,000 by maroon and green color, domal stromatolites, “boxwork” dolomite, and amalgamated up 1o several meters thick; these are more common towar ! \
- —— Qgl abundant and varied sedimentary structures top. Intimately associated with Ypm where slump folds (scattered orienta- oé)(
Ypc Ypc Qg Ysh, N ’ tions and no axial plane cleavage), convolute bedding and intraformational | El'i:
- St . X ! !
- \ Ype ~—1_— o Yms,, Mount Shields Formation, members 3 and 4 (Mesoproterozoic)—Siltite, conglomerate of contorted clasts are concentrated. Foliation defined by | / a:8
i 2,000 \ Ymi Ype Ymi Ypd Ymi = Ysh, 2000 3 argillite, and dolomite. Lower part dominated by green siltite with partings of white micas as large as 2 mm along and east of Boulder Creek is best devel- | =
Vit Ymic Ype Yt V Ypf Ysn green and maroon argillite. Polygonal mudcracks, mudchip breccias, oscillation oped in finer grained rocks but also occurs in quartzite. Base not exposed. 0 10 20 30 40 50 kilometers
Yw ripple marks, and salt casts are common, especially in maroon rocks. Bedding Seale
Ype ippl ks, and sal ially i ks. Beddi ‘ : : ‘ ‘ :
1,000 Ymi Ypab ikl Yms VN Yshi 7 7 1,000 generally thickens upward, but thin, light green siltite and dark green argillite - Prichard Formation, massive unit (Mesoproterozoic)—Structureless,
e Ysn Vi) couplets are scattered throughout. Carbonate rocks and carbonate-bearing poorly sorted quartzite and siltite to quartz-rich, fine-grained biotite grano- Figure 1. Location of Leonia 7.5' quadrangle (red box) with respect to major
rocks are more common toward the top where “boxwork” carbonate is formed diorite. Commonly has granofels texture with fine biotite and muscovite. structural and physiographic features.
. . from recessive weathering of dolomite relative to quasi-orthogonal silica Granophyre suggests an igneous or magmatic fluid contribution, but similar
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