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INTRODUCTION

The geologic map of the John Day Mountain quadrangle shows rock units
exposed at the surface or underlying thin surficial cover of soil and collu-
vium. Thicker surficial alluvial, glacial, and landslide deposits are also
shown where they mask or modify the underlying rock units or form signifi-
cant mappable units. The map is the result of our field work in 2009 and
2010 as a continuation of investigations in adjacent quadrangles, as well as
compilation of previous research, including that of Edwin Price

Eastern Salmon River Belt

The eastern Salmon River belt (Gray and Oldow, 2005) consists of poorly
dated metamorphic rocks east of and in the hangingwall of the Rapid River
thrust, which is located about 0.6 km (0.4 mi) west of the western map
boundary in the Lucile quadrangle (Lewis and others, in prep). It lies west
of the Salmon River suture, a major lithospheric boundary marking the
western margin of cratonal North America that has been extensively
intruded and sheared by transpressional deformation on the Early Creta-
ceous Western Idaho shear zone. The Salmon River suture projects north-

North Fork Assemblage

Rocks in the North Fork assemblage are roughly coincident with those in
the North Fork block of Lund and others(1993) and consist of amphibolite-
facies metasedimentary rocks of uncertain age that are immediately west
of continental North American rocks. The term “assemblage” is used here
because we are not certain they are part of a fault-bounded block as
envisioned by Lund and others (1993). We include them here as an eastern
subunit within the eastern Salmon River belt. Similar rocks along strike to
the northeast have been mapped and described by Myers (1982), Hoover
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—— —- Contact: dashed where approximately located.

—

—--- Normal fault: ball and bar on downthrown side; dashed where
approximately located; dotted where concealed.

—v——y----« Thrust fault: teeth on upper plate; dashed where inferred; dotted where

A Sy 10RLO20 (unpublished 1976-1977 field work), Onasch (1977, 1987), Lund (1984), northeast from the Salmon River to a point immediately east of the south- g?(f‘f?g;)as”ei'ieﬁagf;jggda;“3;3‘5;%?,?ﬁgsfge?hg“i{ﬁﬁ ?ﬁéﬁliﬁt to the concealec
N4 / McCollough (1984), Lund and others (1993), and reconnaissance mapping castern corner of the map (Blake and others, 2009). The Slate Creck Hietanen. 1962) and the Pollock Mountain amphibolite of Selverstone and __.---- Fold axis: arrow indicates direction of plunge; dotted where concealed.
Ny / from 1978 to 1980 by V.E. Camp (Camp, 1981; Swanson and others, antiform is the primary structural feature in this part of the eastern Salmon ’ . p )
//L@@JKO‘% »)3\7 / 1981). Some attitudes from previous work are included on this map. River belt. From structurally lowest to highest levels it exposes calcareous others (1 992)_exposed 13 km_(8 miles) to the south along the SaIan River. “. Anticline.
oy 34 banded phyllite (KPcp), marble of Sheep Gulch (KPms), and Fiddle Creek A“ may be higher grad.e equivalent rocks of the Squaw Creek Schist of the
gl Toy s y | o4 The oldest rocks in the quadrangle are Permian to Cretaceous plutonic and Schist (KPfc). We are uncertain of the age or stratigraphic position of any of Riggins Group of Hamilton (1963) and (or) the KPcp to the west. Q« Overturned anticline.
V2 (V// 77 / Y metamorphic rocks. These folded and faulted basement rocks are locally these units and list them below in their structural position. Previous correla- = Gnei d schist (Permi Cret i di ined » ] ) ] )
4 %5 { / pd capped by Columbia River Basalt Group lava flows, which are also faulted tions place the calcareous banded phyllite in the Lucile Formation and the gs neiss Tn . ST 'Sth( eLT'aS to re acke)pu§)— lme._ tlo me lum-gralrr]\’e _» Strike and dip of bedding or volcanic flows.
/7 Pt / % 50 and tilted by reactivation of older basement structures. The heads of several marble in the Martin Bridge Formation (Lund, 1984; McCullough, 1984), or ga:jnet-lp 38]',0‘3 ase- (I:m ende gneiss, 1()|t|t§-p ]ElgIOC ase quhartz blsc :t’ 10 Estimated strike and dio of beddine or volcanic flows
48/ / valleys near Nut Basin were glaciated, forming cirques and depositing till combined in the redefined Martin Bridge Formation (Lund and others, and cajc-silicate rocks containing garnet, plagioclase, zoisite, hornblende, - P & '
~ > uartz, and minor potassium feldspar. Present only in southeastern part of
- and outwash. A large landslide at the west edge of the map formed near the 1993). The most straightforward interpretation is that the marble of Sheep q A] hough P -giocl P .h'b | Y b FI) ; 81 Strike and dip of foliation.
53{ - 45{ contact between basalt and basement rocks. Gulch is correlative with limestone of the Martin Bridge Formation and the map. Althoug sfor:e plagloc aif';r]p 1ho edS”e'SS may be metavolcanic ~
%= // calcareous banded phyllite is correlative with the Lucile Formation. If this In origin, most of the unit is probably metasedimentary. 404/ Estimated strike and dip of foliation.
~~pt interpretation is correct, then the strata in the Slate Creek antiform are ’
/ 2?/ Pt P X Strike of vertical foliation.

DESCRIPTION OF MAP UNITS

Intrusive rocks are classified according to IUGS nomenclature using

upside down, because the marble should underlie, not overlie, clastic rocks
of the Lucile Formation (and likely equivalent Hurwal Formation, the unit
above the Martin Bridge along the Snake River south of Lewiston, Idaho;
Follo, 1994). An alternate scenario is that the rocks in the Slate Creek

STRUCTURE

24 Strike and dip of mylonitic foliation.

<5 Strike and dip of compositional layering.

// normalized values of modal quartz (Q), alkali feldspar (A), and plagioclase antiform are upright and that the calcareous banded phyllite (KPcp) and The §tructura| histor}/ of this area is com!olex and long-lived. The area lies - -
/ (P) on a ternary diagram (Streckeisen, 1976). In addition, we use a norma- marble of Sheep Gulch (KPms) are part of, or below, the Riggins Group. within the S.almon‘Rlver suture zone and mcludgs the west-vergent ,fO[d and “70 Strike and dip of cleavage.
/ tive feldspar classification scheme (Barker, 1979) to distinguish tonalite and The only age constraint of thse rocks is that they are intruded by, and thus thrut_;t belt |mmed|ate|y west of the Salmon River suture. It also includes Beari dol  lineation. t K
/ trondhjemite. Pre-Miocene volcanic rocks are classified by total alkalies older than, the 113 Ma Kto unit north of the map area (Unruh and others, fab]:|c§ntft1§t are t';]ke% renlatednto tP;ethLatr«Ys] f)re;acleous r:/;/esttgrnn Icliaro sthear T 29 PEAMNING and piunge of fineation, type unknown.
versus silica chemical composition according to IUGS recommendations 2008). zone In the southeastern corner of the map. Larty contractional structures 50 Bearing and pl f mi I lineati
. I . plunge of mineral lineation.
// (Le Maitre, 1984). The Miocene Columbia River Basalt Group contains KPf ddl k Schi . fi d felsi hi d lngludedfolds Ialnld faukllts tha‘t deflorm Pha|e020|c ?}Aesozo'c age r;)cks.and.arel -~ s i
basalt, basaltic andesite, and andesite by that classification, but the term c|Fi € Creek Sc lstl(Cretacequs ;0 Permlilin)—dMa 'Ch and Teisic sc 'fSt an grlfente paralie to tde reglonah northe;s.t—slouft vlvest sguctura grain. E'Tg %,9 Bearing and plunge of small fold axis.
basalt is applied here, as it has been historically. minor me.tac.ong omerate In the centra an no_rt western pgrt of map. eformation occurred on nort —souj[ rittle taults and on east-west folds
4\ Mafic schist in central part of map contains plagioclase, chlorite, musco- that cross the regional structural grain. 15 Bearing and plunge of asymmetrical small fold showing counterclockwise
17 . . . . . .
te, biotite, quartz, epidote, Fe-carbonate, and opaque minerals. Felsic i i
KPmsg VItE, 9 + €P , T / opaq S rotation viewed down plunge.
( 52{ ® i// SEDIMENTARY AND zT:sleszt efr?gtzlunz:rtr;UE)?J(t)Vilsteo\tAI/wee]rlvsl/ri]seeXsci;Sisla(f C(?zlacr)r:gtelt;;i(iaalﬁ)yuZ(gzr:dgl:tg;; SLATE CREEK ANTIFORM v 16 Bearing and plunge of asymmetrical small fold showing clockwise rotation
| { < *’«”' MASS MOVEMENT DEPOSITS much as 20 percent of the rock locally). Late hornblende present on John Most folds appear to be related to the Slate Creek antiform, mapped by viewed down plunge.
l . . Day Mountain. Metaconglomerate on the ridge south of the East Fork John ] ) o
/ / - 38% Alluvial Deposits Day Creek contains clasts as much as 20 cm across. Light gray mylonitic Lund and others (1993) at the nort.h edge of the map, which extends south- _$»% Bearing and plunge of crenulation linear.
. /Tlm \ 10RL853 : lagiocl hi d interl e | west across the John Day Mountain quadrangle and plunges to the south-
Qls S\ £ = /71/ X Qas | Channel and flood-plain deposits of Salmon River tributaries (Holocene and muscovite-quartz-plagioclase schist and interlayered(?) conglomerate at southwest. Although it is an open fold near Slate Creek to the north, at John “<__, Cirque headwall: tics on glaciated side.
‘ ) / KP Fso 30 . s : the western map boundary appear to be lower grade (garnet and . & P 4 8
Y ( / 7S ms /55 | late Pleistocene)—Moderately sorted, stratified to massive, subangular to hornblend pb b Y app Vel . dg h'g  Th Day Creek it appears to be overturned to the west. The Slate Creek antiform )
A | ) // /?/ l rounded pebble to boulder gravel in channels, flood plains, and low Oml ende ari absent), Ut1 TSe te”ftalt'f’e yI 355'8/?; to this unit. J e may well fold an earlier fold, highly overturned to the west, that has e Quartz vein.
Ve L Y, o N \ \ terraces of John Day Creek. Includes finer grained alluvium immediately Eon]g orr;era]te t ere(jontalns “locm e;lte clasts. | dc unit |nter||orete_ to inverted the stratigraphy immediately east of the Rapid River thrust. As A Intensely fractured or brecciated rock
S 20 10RL851 | 40 Pt upstream of landslide toe. Locally includes poorly sorted debris-flow pe largely clastic sedimentary in origin, but may include some volcanic or discussed under the heading “Eastern Salmon River Belt”, the presence of A Y :
/ / ® A . o . intrusive layers. In the southwestern part of map, Onasch (1977, 1987) ' . . .
/ 30 40 deposits. The unit is 1.5-9 m (5-30 ft) thick. ; . . X . carbonate rocks (KPms) above fine-grained calcareous clastic rocks (KPcp) ®  Sample location and number
. £ mapped this unit as the Fiddle Creek Schist of Hamilton (1963, 1969). . . . . . p :
- / X . .. . R Rocks i thwest ‘ ioned by Lund and others (1993 is opposite of the stratigraphy in the Wallowa terrane. Conspicuously low 09JK085
¥ /4// Ts | Sediment, “'?d“"d‘?d (‘Mlocen‘e.)—Wel'l-roun(.Jled pebble to CObk’,le gravels ocks in northwest corner of map were assigned by Lund and others (1993) metamorphic grade exhibited by rocks in KPcp unit corroborate a deforma-
- < o 30 . locally mixed with finer grained reddish sediments on the north side of John t© the.Rapld River ple.ate and d|V|ded Into .chlorlte SCh.lSt of maf_|c volca.mc tion history in which the assemblage remained at relatively shallow crustal
+37 / i’ - Day Creek near the West. edge of the map. Clasts include vein quartz, protolith and muscovite schist of intermediate and felsic volcanic proﬁollth. levels as compared with presently overlying rock assemblages.
ey / Bt porphyry, phyllite, trondhjemite, diorite, and marble. A few blocks are as Name preferred here for both the northern and southern exposures is the REFERENCES
7 <KPms // -~ KPmsg/ KPmsg large as 3 m (10 ft). Basalt clasts were not noted in the deposit, indicating Fiddle Creek Schist, the type area of which is 3.2 km (2 mi) southwest of the
1/ /// e // ~%0 _ )'/ / the gravels may predate the basalt. map (Hamilton, 1963). Like previous workers, we tentatively correlate SLATE CREEK THRUST
KPms "// /, s /‘/ // KPd; // // | these rocks with the Seven Devils Group of Vallier (1977). e ‘i X oded b Anderson, A.L., 1930, The geology and mineral resources of the region about
-~ P i The Slate Creek thrust is an enigmatic structure that appears to be folded by Orofino, Idaho: Idaho Geological Survey Pamphlet 34, 63 p.
,& //><<Pt - 65 P ///// / / MASS MOVEMENT DEPOSITS KPms | Marble of Sheep Gulch (Cretaceous to Permian)—Informal name applied here the Slate Creek antiform. Along John Day Creek, it marks a grade change Barker, F, 1979, Trondhjemite: gdefinition,yenvirf))nment, andp hypotheses of
/ ///8 ~ // // / / to Coarsely crystalline |lght gray marble in the central and northwest parts from amphibo“te facies rocks in the hanging wall to greenschist facies origin, in E Barker, ed., Trondhjemites, Dacites, and Related Rocks:
/////ﬁ / // f Qls .| Landslide deposits (Holocene and Pleistocene)—Poorly sorted and poorly of the map. Interlayered with, but largely above, the KPcp unit. Unit grades rocks in the footwall to the west. The rocks near the fault have a strong Elsevier, New York, p. 1-12.
A V4 /////// V | stratified angular to subrounded pebbles, cobbles, and boulders mixed with downward into KPcp. Interpretation here is that this marble is in fault foliation and are highly folded. To the north along Slate Creek, this structure Blake, D.E., K.D. Gray, Scott Giorgis, and Basil Tikoff, 2009, A tectonic transect
/ KPfc ST e \ silt and clay. Deposited by slumps, slides, and debris flows. Landslides contact with the overlying Fiddle Creek Schist in the central part of the also carries amphibolite facies rocks in the hanging wall that are juxtaposed through the Salmon River suture zone along the Salmon River canyon in the
7 _ @/ range in age from ancient movements that are relatively stable features to quadrangle, in depositional contact with the schist in the northwest part of with greenschist facies rocks in the footwall, but rocks there are not as Riggins region of west-central Idaho, in J.E. O'Connor, R. J. Dorsey, and I.P.
I Ve 24 those that are more recent and potentially less stable. Fhe quadra.ngle, and in both depositional an.d fault contact _With the SChiS.t dramatically folded along the fault (Kauffman and others, in prep.). To the Madin, eds., Volcanoes to Vineyards; Geologic Field Trips through the
/ in the Lucile quadrangle to the west (Lewis and others, in prep.). Unit west in the Lucile quadrangle, the grade change is not as marked, and the Dynamic Landscape of the Pacific Northwest: Geological Society of
/ includes two mqrble lenses within the Fiddle Creek Schist in upper John thrust appears to continue south without significant folding. Lund and America Field Guide, v. 15, p. 345-372.
> // Pt GLACIAL DEPOSITS Day Creek. Previously mapped by Lund (1984) and McCullough (1984) as others mapped our “Slate Creek thrust” as the Rapid River thrust, in part Camp, V.E., 1981, Geologic studies of the Columbia Plateau: Part Il. Upper
Triassic Martin Brldge Formation and |ater Combined Wlth the Underlying because of the Change in me’[amorphic grade across it. In contrast, we Miocene basa|t distribution ref|ectin | H H
. . . . . ‘ ; - . . g . , , g source locations, tectonism, and
35\\ } / Qgta | Alpine till deposits (Holocene and late Pleistocene)—Unsorted, unstratified, unit (KPcp) in the redefined Martin Bridge Formation (Lund and others, believe the Rapid River thrust is immediately west of the quadrangle drainage history in the Clearwater embayment, Idaho: Geological Society
A 41\ / _— sandy cobble to boulder till deposited by late Pleistocene and neoglacial 1993). As noted above, this unit is best correlated with limestone of the boundary and have mapped it there on the basis of deformation within and of America Bulletin, Part |, v. 92, p. 669-678.
/// glaciers. lnc(ljudes lIlozlalbproftlalus,fperigl::lcial O(Ijeposlits, outwash, landslide MartiE Bridgle Formation if[the sgctiqnh ish overturned.blf stratigriphicall>]/c east of the Lucile Slate (Lewis and others, in prep.). Follo, M.F, 1994, Sedimentology and stratigraphy of the Martin Bridge
/ // eposits, and small debris-flow fans. Formed in alpine cirques 2,000 m upright, an alternative correlation is with the upper (carbonate-rich) part o Limestone and Hurwal Formation (Upper Triassic to Lower Jurassic) from
A / e KPmsg (6,600 ft) elevation and above, and associated valleys with moraines that the Squaw Creek Schist near Riggins (Hamilton, 1963). Although marble is the Wallowa terrane, Oregon, in T.L. Vzlrl)ier and H.C. Brooks, eds., Geology
[ 5 / // extend down to about 1,800 m (5,900 ft) elevation. The thickness of the reported in the Riggins Group (Onasch, 1977), none of the mapped bodies WESTERN IDAHO SHEAR ZONE of the Blue Mountains Region of Oregon, Idaho, and Washington: Stratigra-
A} / v deposits is highly variable and ranges from 3 to 30 m (10 to 100 ft). are as thick as the marble of Sheep Gulch. L . hv. Physi h d Mineral R ' f P,v Blue M ins Region:
Foliations in the southeast corner of the map are consistently steeper east phy, hysiography, an ineral Resource of the Blue Mountains Kegion:
/ // Qgo | Outwash gravel (Holocene and late Pleistocene)—Subrounded to rounded, KPcp | Calcareous banded phyllite (Cretaceous to Permian)—Medium to dark gray dipp?ng and h_ave a down-dip l_ineation, in contrast to t'he mostly shallowly Gi U:S' (S]eoéogrl'ialffsuéveg Irrofessz)n[\zj‘l P&perkl143%0%61 ?: e of "
// / moderately sorted sandy cobble to boulder gravel traceable to terminal calcareous biotite phyllite and schist in the core of the Slate Creek antiform dipping foliations in the Pt unit to the west.. Th‘IS fabric may be related to 101815, 5., B. 1 (; » I+ Relso, and M. Mar fe{]’ ’ Tdr?]e (;] materia
s y / moraine deposits (Qgta). The unit is 3-9 m (10-30 ft) thick. and at the western map boundary. Layered to massive fine-grained the western Idaho shear zone as mapped on strike to the south (Blake and i,?lscmﬁjrig 'E t g nelotgctc;ryc gxtensflin of t eBw]elstgrn ?15 S e;;gz(;r;g,
Y / carbonate-bearing clastic rocks with variably developed schistose fabric. others, 2009). This shear zone is interpreted as a late Cretaceou}s structure G E [E)i , j (;. OTéI) Oglgzosoc&ety of America Bu let}:@ V. /f pH . I— .
Y / Locally the layering may represent original bedding. Calcite, plagioclase, that formed along the eastern boundary of the eastern Salmon River belt. ra>|/é. : i;aln Ja Wal ow, ’ ﬁnt”li?t'”g strufctura Istories of the 5a m%n
KPfc 7 / VOLCANIC ROCKS quartz, biotite, muscovite, and opaque minerals (primarily graphite?) are Iver belt and Wallowa terrane: Implications for terrane accretion in north-
“ // / the main constituents. Considering its present structural position beneath DAIRY MOUNTAIN FAULT eastern Oregon and west-central Idaho: Geological Society of America
32* 2 / \(9// Columbia River Basalt Group KPms and KPfc units, KPcp unit is characterized by conspicuously HamBilljtlcl)er}]tlr\1/,\/:1/.rr1e1n7/132.3516/\/6%2?):_}71?56@ in the Riggins region, western ldaho
39 i 1 H ’ ’ ’ ’ :
/ ( The only Columbia River Basalt Group units in the quadrangle are Imnaha Iovy—gradg metamorphls.m. we havq r.10t found garnet or bornblende . this A north-northeast trending fault with down-to-the-east normal displace- U.S. Geological Survey Professirz)nal Paper 436%%5 p- i
[ | B a?;d i R pGrande Rond(je Basaltg unit despite an appropriate composition to form these mlneralg. Previously ment is present in the southeastern part of the map where it places Colum- Hamilton, Warren, 1969, Reconnaissance geologic map of the Riggins quad-
—7 T [ yine s . mapped as Martin Bridge Limestone and Lucile Slate by Hamilion (1963), bia River basalts against pre-Tertiary rocks. This fault is the southern rangle, west-central Idaho: U.S. Geological Survey Miscellaneous Geologic
- AN / l as Lucile Formation by Lund (1984), and as redefined Martin Bridge Forma- continuation of the Dairy Mountain fault mapped to the north (Kauffman Investigations Map 1-579. scale 1:125.000
- N Pf ) tion by Lund and others (1993). Rock most closely resembles the Squaw ; i . & P ! SN
. \ / Grande Ronde Basalt Creek schist of the Riggins G Hamilton. 1963: 1969 which sh and others, in prep.), where it offsets the basalt about 270 m (880 fo). The Hietanen, Anna, 1962, Metasomatic metamorphism in western Clearwater
/74+ / -reek schist of the Riggins Group (Hamilton, ’ ), which shares Dairy Mountain fault may be an older, west-directed reverse fault that has County. Idaho: U.S. Geological Survey Professional Paper 344-A. 116
Pf \ / / 37 . . . . similar carbonaceous and carbonate-rich siltstone and sandstone protolith ; ; : o ation i Y S 5 4 X P ’ p-
\ / y Tar, Grande Ronde Basalt, R, magnetostratigraphic unit (Miocene)—R, ! ‘ i ! ! Lol been reactivated following extrusion of the basalts. Similar reactivation is Hoover, A.L., 1986, Transect across the Salmon River suture, South Fork of the
_ _ 5 T ; : . X lithologies. Interpretation here is that the Squaw Creek schist of the Riggins documented to the south near McCall (Giorgis and others, 2006). ) ) ;
_ Grande Ronde Basalt is fine grained and aphyric to sparsely plagioclase . . . : 8 / Clearwater River, western Idaho: Rare earth element geochemical, structural
KPmsg - — 35v\)\ phyric or microphyric, and typically forms tiered cliffs with intervening Group, the Lucile Slate, and the KPcp unit are correlative units.. and metamorphi/c study: Oregon State University M.S. thesis 13é p /
) ) : .S. , .
\>\Y moderately steep to steep slopes. Occurs in two small areas, one in the S'2, LATE FOLDING Kauffman, J.D., R.S. Lewis, D.E. Stewart, and K.L. Schmidt, 2008, Geologic map
sec. 15, T. 26 N., R. 2 E., and the other in the southeast part of the map s of the Goodwin Meadows quadrangle, Idaho County, Idaho: Idaho
N\ ’ ’ ’ Chair Point Igneous Complex . o > !
/ along FS Road 441. A fold orthogonal to the Slate Creek antiform warps the Slate Creek thrust Geological Survey Digital Web Map, Digital Web Map 97, scale 1:24,000.
\ h | Felsic igneous rocks in the southwest part of the quadrangle were recently and the general lithologic trends in the northwestern part of the map. This Kauffman, J.D., K.L. Schmidt, R.S. Lewis, D.E. Stewart, K.L. Othberg, and D.L.
09RL807 Imnaha Basalt determined to be Permian in age by U-Pb dating of zircon (Karen Lund, oral east-west fold deforms the Miocene Columbia River Basalt Group and thus Garwood, in prep., Geologic map of the McKinzie Creek quadrangle, Idaho
© | Tim Imnaha Basalt (Miocene)—Medium- to coarse-grained, sparsely to abun- commun., 2009). Both a fine-grained phase (felsite, Pf) and a more coarsely is relatively young. County, Idaho: Idaho Geological Survey Digital Web Map, scale 1:24,000.
70{ /] dantly plagioclase-phyric basalt; olivine common; plagioclase phenocrysts crystalline biotite trondhjemite (Pt) from 0.8 km (0.5 mi) south of the map Lewis, R.S., K. L. Schmidt, K.L. Othberg, D.E. Stewart, and J.D. Kauffman, in
' ’ : i i i i ., Geologic map of the Lucile quadrangle, Idaho County, Idaho: Idaho
enerally 0.5-2 cm, but some are as large as 3 cm. Typically weathers to were dated. Contact relations with the Fiddle Creek Schist (KPfc) are prep., G g of / )
/ footy br(y)wn granular detritus and is pooﬁy exposed exﬁ;pt OIZ steep slopes unknown. Clasts in KPfc are similar to the Pf unit, suggesting KPfc is Geological Survey Digital Web Map, scale 1:24,000.
/ where entablatures and colonnades form tiered cliffs. Maximum exposed younger, but thin lenses of Pt in KPfc in John Day Creek are suggestive of Le Maitre, R.W., 1984, A proposal by the IUGS Subcommission on the System-
N / thickness is more than 300 m (1000 ft ' intrusive sills. Relationship of these Permian rocks to felsic intrusive rocks of ACKNOWLEDGMENTS atics of Igneous Rocks for a chemical classification of volcanic rocks based
70 / Pt ’ Permian age in the Cougar Creek Comp|ex of the Wallowa terrane is uncer- on the total alkali silica (TAS) diagram: Australian Journal of Earth Sciences,
/ tain, but similarity of age and composition indicate the Chair Point complex v. 31, p. 243-255.
/ PRE-TERTIARY ROCKS may also be basement to the Seven Devils Group. Mafic igneous rocks (now We appreciate the cooperation of the private landowners who allowed Lund, Karen, 1984, Tectonic history of a continent-island arc boundary, west
| largely metamorphosed) are also present within the Chair Point complex but access to their property. Tim Kaschmitter and Mike and Dave Cereghino central Idaho: Pennsylvania State University Ph.D. dissertation, 207 p.
l Rocks older than the Columbia River Basalt Group underlie much of the have not been dated. As noted below, they may be as young as Cretaceous. were particularly helpful in providing access to the western parts of the Lund, K., W.F. McCollough, and E.H. Price, 1993, Geolog{C map of the_Slate
\ quadrangle and consist of: (1) Permian to Cretaceous(?) metasedimentary, Pa Diorite (Cretaceous to Permian)_Medium-grained hornblende diorite in a quadranglle. VE Ce?mp provided copigs of his field potes anq map of the Creek-John Day area, ldaho County, Idaho: U.S. (.]eologlcal Survey Miscel-
\ metaplutonic, and possible metavolcanic rocks of the eastern Salmon River belt inole bod d al Brushy Rid Plg iocl d hornblend area. Edwin Price kindly provided us with a copy of his unpublished map of laneous Investigations Series Map 1-2299, scale 1:50,000. )
| 30{ throughout much of the map, and (2) plutonic rocks of probable Cretaceous srl]ng e body exposed a orE)g rushy Ridge. agl(;)c ase an c:(rr;d ende ?re the area, aspects of which were incorporated in the Lund and others (1993) McCo_Iqugh/ W.F., 1984, Stratigraphy, structure, and metamorphlsm of Permo-
age in the southeastern and northern parts of the map. These units occur within the major constituents Utb mnor qduzrtzh an bl po(;assmm edspar a 53 map. Paul Myers provided a set of field maps for the entire region, along Triassic rocks along the western margin .Of the ldahq batholith, John Day
Pf \ - a strongly deformed assemblage of rocks that are presently situated immedi- presetr:t. Diorite appears P:O 3 rxmmef y horn ‘ﬁn e gneiss (KPmgs) a? with a compilation for the John Day Creek area that greatly assisted our Creek, Idaho: Pennsylvania State University M.S. thesis, 141 p.
\sq A\ 20 ately west of the Salmon River suture. They are bounded to the east by may be an unmetamorphosed core of an originally more extensive matic mapping in 2009 and 2010. Karen Lund kindly met us in the field, pointed Myers, P.E., ]98_2’ Geology of the Harpster area, Idaho County, Idaho: Idaho
\] i 7 ~- ,l // Khto o7 84{ Precambrian-Cretaceous rock assemblages of North American origin, and to plutonic body. out critical outcrops, and shared unpublished geochronologic data. o BU}:eaC” [i’/‘f Aﬁ'g?;agf GfO]Olgy Bl;”:’tm 2f5/th46 P: t in of the Idah
Y the west by Permian-Cretaceous rocks of the Wallowa island arc terrane. KPmsg Mafic schist and gneiss (Cretaceous to Permian)—Medium- to fine-grained nasch, &M  dtructural evolution of the western margtn of Te 'cano
batholith in the Riggins, Idah : Pennsylvania State University Ph.D.
| I / E?ftite—qtjar[z— h(])lrnbIentd_e—plagioct|a7§1 schist and %nriists vr;‘/ithir; Pt,dPI;,na?d diasseort;tioln, 2966 pl.ggl s, Idaho area: Pennsylvania State University
) ¢ units. Locally contains garnet. May represent metamorphosed mafic : . L .
Base digitally scanned from 24,000-scale USGS Field work conducted 2009-2010 Cretaceous Intrusive Rocks dikes or, alternatively, screens of mafic country rock (e.g. KPgs). Onaricetig{(g\?n;i59n§7;1-rl;edrrlﬁfl;€sitl ?anu(it?rsgciInaltfrizlEg;ggisngixieCvgfégiltzzrrltézﬁg/
igitally ,000- - . r ! / ’ -cent ho,
film separates, 1995. N & *\@3 & This geologic map was funded in part by the Khto | Hornblende-biotite tonalite (Cretaceous)—Foliated hornblende-biotite Pf Felsite (Permian)—Massive to foliated light gray to tan felsite, typically iron in T.L. Vallier and H.C. Brooks, eds., Geology of the Blue Mountains Region
Shaded elevation from 10 m DEM. SCALE 1:24,000 o O 100 U.S. Geological Survtléy National Cooperative tonalite and hornblende-biotite tonalite gneiss that occurs in a sheeted stained exposed in southwest part of map. Characterized by fine grain size of Oregon, Idaho, and Washington: The Idaho Batholith and its Border
. . . Geologic Mapping Program, ; i i f . : . N Zone: U.S. Geological Survey Professional Paper 1436, p. 139-149.
Topography compiled 1962. Planimetry derived N 1 0.5 0 1 5 PPING 1108 igneous complex in the southeast part of the map. Includes minor amounts and lack of layering. Interpreted as shallow intrusive rocks of trondhjemitic 5 Y p ' P
from imagery taken 1992. Public Land Survey L 7 N | MILE ¢ Q‘{v‘; @o@ o USGS Award No.G10AC00223. of biotite tona“te, plagioclase_hornb[ende gneiss/ and biotite_fe|dspar_ COmpOSitiOn.Tjermgian agg based on U-Pb datlng of zircon from a ;ample Se|verst0ne, Jane, B.P. Wernecke, and E.A. Allbertl, 1992, Intracontinental
System and survey control current as of 1995. 1000 o 1000 2000 3000 2000 =000 6000 7OOOFEET & 9§§ & i D'g'tlal C,artlograPhX by}qnel S. Freed at ﬂroe quartz gneiss and is characterized by considerable outcrop-scale variability near the western map boundary (Karen Lund, oral commun., 2009). Like Pt, subduction and hinged unroofing along the Salmon River suture zone, west
Partial field check by U.S. Forest Service 1995. Idaho Geological Survey’s Digital Mapping Lab. and lit-par-lit injection. Contains epidote interpreted to be primary. i i i central Idaho: Tectonics, v. 11, no. 1, p. 124-144.
Projection: Idaho coordinate system, west zone [ —— —— —— —— KILOMETER Review status: Authors only. lud P k ) d h (;D pd kp l Y rock is characterized by low Sr concentrations (< 200 ppm) and low CaO S D.A., J.L. And VE C PR. H W.H. Taub k and
: , WE UTM Grid and . oo | 4 ’ ’ Includes rocks mapped as the Van Ridge gneiss and Spring Creek tonalite concentrations (< 2.6 weight percent) as shown in Table 1. wanson, D.A., J.L. Anderson, V.t. Lamp, F.R. Hooper, VV.H. laubeneck, an
g::;‘:;’erse Mercator). 1927 North American Dec:iizmainzgit:roof;hmp ! 0:5 0 ! @(,e“ Q\ef}@% %@‘S Map version 10-13-2011. in the adjoining quadrangle to the south (Blake and others, 2009). gmp T.L. Wright, 1981, Reconnaissance geologic map of the Columbia River
1oooo.f ticks based o 1dah g Contour interval 40 feet € N PDF (Acrobat Reader) map may be viewed online at . o o _ o Pt Biotite trondhjemite (Permian)—Light to medium gray biotite trond- Basalt Group, northern Oregon and western Idaho: U.S. Geological Survey
Sys/tem-v?/gétnglmgc s based on Idaho coordinate www.idahogeology.org. Kto | Tonalite anq trondhjc_emlt.e (Cretaceous)—Blotlte tonalite and garn_et—blotlte— hjemite in the central part of the map. Typically foliated and characterized Open-File Report 81-797, 32 p., sheet 3 of 5, scale 1:250,000.
1000 : ter Uni . [T Mercator orid QUADRANGLE LOCATION ADJOINING QUADRANGLES muscovite trondhjemite in northeast part of map. Dated plutonic rocks of by recrystallized grains of quartz and feldspar. Contains minor amounts of Streckeisen, A.L., 1976, To each plutonic rock its proper name: Earth-Science
ticks 2?31 1 ,mversa e e et similar composition in the region include 113 Ma trondhjemite and tonalite muscovite and epidote. The recrystallized grains are small (1-3 mm across) Reviews, v. 12, p. 1-33.
’ north of Slate Creek (Unruh and others, 2008), one mile north of the map and many are within mosaics of relict larger grains. Locally, thin large (1-3 Unruh, D.M., Karen Lund, M.A Kuntz, and L.W. Snee, 2008, Uranium-lead
boundary. cm across) irregu|ar biotite masses give rock a spotted appearance on zircon ages and Sr, Nd, and Pb isotope geochemistry of selected plutonic
foliation surfaces. Plagioclase is sodic (~An,,) and relatively free of inclu- rocks from western Idaho: U.S. Geological Survey Open-File Report 2008-
sions. As shown in Table 1, rock is characterized by low Sr concentrations 1142, 36 p.
(< 200 ppm) and low CaO concentrations (< 2.6 weight percent) relative Vallier, T.L., 1977, The Permian and Triassic Seven Devils Group, western Idaho
to nearby Cretaceous biotite tonalite (> 700 ppm Sr and > 5.0 weight and northeastern Oregon: U.S. Geological Survey Bulletin 1437, 58 p.
perlce(?t Ca0), ﬁresumabfli;‘bgcause (()jfht'he !oresencefofhsodic. plagioclasg.
Dairy Mountain A’ Includes a small mass of biotite trondhjemite east of the Dairy Mountain
Qgta Fault 11000 fault with higher Sr concentrations than typical Pt (268 ppm) but lower
' than nearby Cretaceous tonalites (sample 10RL928; Table 1).
Bt \_\ Qgta
KPmsg = S~/
— 10,000
e T '
T~
/ . . . . .
A - ~ - Table 1. Major oxide and trace element chemistry of samples collected in the John Day Mountain quadrangle.
Slate Creek R ~__ 0
9,000 Qis Tim Thrust - — - — S o ~_ \ 9000 Major elements in weight percent Trace elements in parts per million
Sample Ma
KPms p p
/ — ¢ ~— ™~ ~_ \ AN - number  Latitude Longitude Unit name unit | SiO, TiO, ALO, FeO* MnO MgO CaO Na,0O KO P,O; | Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th Nd U
8,000 < KPmsg ~ — ™~ ~ \ 8,000 3 09JK085 45.5865 -116.1954 R, Grande Ronde Basalt Tgr, | 54.68 2.564 14.10 11.66 0.198 3.58 8.07 3.04 1.70 0409 | 17 14 33 370 637 48 368 217 41 163 22 44 136 8 22 55 5 31
. N\ Pt ~ ~ ~ / ~_ \ \l 09RL807 455165 -116.2423  felsite Pf |76.05 0.456 12.89 222 0036 061 190 547 029 0087 | 1 4 11 20 8 4 165 152 44 3.0 15 0 9 2 12 26 0 18 0
S
k5 000 J \ KPms? \ /Pt ~ - ____foliation ~ \ 000 10RL851 45.5582  -116.2065 felsic schist KPfc |68.23 0809 14.76 5.86 0.091 2.40 121 496 147 0199 | 1 4 21 74 233 29 74 157 50 55 16 3 36 5 11 25 2 18 1
- \ Iil;ns i - e \ - ~ d ™~ ™~ Pt \ T0RL853 45.5624 -116.2003  biotite tonalite Pt |78.00 0363 1171 225 0032 053 1.03 428 175 0058 | 0 6 7 28 435 22 8 222 37 88 13 1 16 3 13 25 2 11 0
c
\ \ \ \ - e KPgs AN \ 10RL920 45.5899 -116.1771 biotite tonalite Pt | 7841 0301 1216 1.81 0.027 041 081 392 208 0063 | 3 4 7 25 479 29 86 173 25 69 12 8 19 2 22 47 2 21 1
Pf
6,000 o " N \ AN _ e AN 6,000 10RL922 455824 -116.1458  biotite tonalite Pt | 7628 0329 1259 225 0036 065 235 396 153 0040 | 2 4 7 39 334 22 154 156 28 36 12 8 15 3 10 29 1 17 1
ms
e e \ — \ 10RL928 45.5168 -116.1427 biotite tonalite Pe |75.87 0285 1273 3.1 0102 045 260 422 056 0075 | 14 4 8 42 231 10 268 90 16 2.0 14 17 41 3 6 11 0 8 1
cp \ -
#V(79-636  45.5915  -116.1902  Imnaha Basalt Tim | 51.01 3.068 1458 14.04 0220 4.16 832 2.88 1.27 0.441
5,000 5,000
*V(79-640 455281 -116.1410 R, Grande Ronde Basalt Tgr, | 57.60 2.314 1537 883 0.190 3.22 679 298 229 0.421

* Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.
** Samples by V.E. Camp, used with permission; no trace element analyses available.

All analyses performed at Washington State University GeoAnalytical Laboratory, Pullman, Washington.
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