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Dean L. GarWOOd/ Keegan L. SChmldt/ JOhn D. Kanfman/ David E. Stewart/ Table 1. Major oxide and trace element chemistry of samples collected in the White Bird quadrangle.
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Ton/y ? 72— '
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INTRODUCTION SYMBOLS
DG008 )~ \ The geologic map of the White Bird quadrangle depicts rock units “Qis”{ Landslide deposits (Holocene and Pleistocene)—Poorly sorted and poorly Tim | Imnaha Basalt Devils Group. The upper package of the Seven Devils Group in the Contact: dashed where approximately located.
> i exposed at the surface or underlying thin surficial cover of soil and — stratified angular basalt cobbles and boulders mixed with silt and clay. . . . footwgll has bee'n deformed into_open, shallowly south-southeast- Fault: b d ball downth ide: dashed wh
i Q‘ _‘ colluvium. Thicker surficial alluvial, colluvial, and landslide deposits are Deposited by slumps, slides, and debris flows. In addition, the unit may Imnaha Basalt (Miocene)—Medium- to coarse-grained, sparsely to plunging folds with amplitudes of hundreds of meters. Splays of the auh bar an " Ial ont d?\évntt ;OW;: e asl ed where
- L l_,?" i also shown where they mask or modify the underlying rock units or form include the landslide scarp and the headwall (steep area adjacent to and aﬁundantly plagioclase-phyric basalt; olivine common; plagioclase Hammer Creek thrust occur in rocks of the footwall both north and south approximately focated; dofled where concealed.
U significant mappable units. The plateau soils include loess parent material below the landslide scarp) from which material broke away (see Symbols). phenocrysts gengrally 0.5-2 cm long but some as large as 3 cm. Normal of Hammer Creek Bar. Near Shorts Bar, this fault thrusts the lower package Thrust fault: dashed were approximately located; dotted
\ (Barker, 1982), but because loess deposits are thin, they are not included Location of landslide deposits in steep canyons is typically controlled by magnetic polarity. Weathers to a sooty brown granular detritus. of Seven Devils Group rocks westward over rocks of the upper package. h led: teeth |
19 "'?ﬁf'd “ ; " ; ; : . . Commonly has well-developed fanning or irregular columns 1-2 feet in The Ham Creek thrust tob t of a major thrust fault syst where concealed; teeth on upper plate.
g )égw [ on this map. In addition to present channel deposits, the Salmon River the presence of sedimentary interbeds and the interface between basalt . y has ped 8 O 8 : € Hammer Lreek thrust appears 1o be part of a major thrust fault system
%76 %o {\//ﬂf} ke \ > alluvial deposits form terrace remnants of at least two older regimes of the units and underlying basement rocks. In the White Bird basin, landslides diameter. Maximum exposed thickness is about 600 feet on the ridge that continues southwest of the map to Pittsburg Landing, where it is Strike and dip of volcanic flows.
) ﬂ (& /6 river. The map is the result of our field work in 2006 and 2007 and the older than Qfsa above are also associated with the Latah Formation north of the confluence of the Salmon River and White Bird Creek. mapped as the Klopton Creek thrust (White and Vallier, 1994), which ' . . .
| al - compilation of previous research, including that of Bond (1963) and sediments. In other areas, landslides range in age from ancient places the Cougar Creek basement intrusive complex northwestward over Estimated strike and dip of volcanic flows.
\\}\\\\ reconnaissance mapping from 1978 to 1980 by Camp (1981) and movements that are relatively stable features to those that are more recent INTRUSIVE ROCKS rocksGasmgne(.i”to thhe Jurassic Coon HOHOV(;’ Formation. .Tﬁ t}t‘e [\r/]\ortlze?t
\\ 5 S d others (1981) d allv | near Grangeville, this structure is interpreted to merge with the Mt. Idaho
N 72 wanson and others . and potentially less stable.
50' = MM N / =1 50' P Y L . . . o ) fault zone, a mylonite shear zone that shows evidence for dextral-reverse
- e 2 /’,/;;, % - Much of the quadrangle is underlain by Miocene basalt flows of the TJd /| Dacite dikes (Jurassic to Tertiary) —Aplitic and porphyritic dikes that intrude oblique kinematics (Schmidt and others, 2007). North and south of the Fold axis.
HNNN T g \ \\\\\\\ Columbia River Basalt Group. Exposures of prebasalt rocks are restricted Latah Formation Sediments the diorite ‘complex aqd the Seven Devils Group rocks. The porphyrlyc White Bird quadrangle, the Hammer Creek thrust splays disappear Anticl
—— OIIN }\\\\\\\\ to the Salmon River canyon in the central part of the quadrangle and dikes are light to medium gray with conspicuous phenocrysts of white beneath tilted but unfaulted Columbia River Basalt Group units. nuchine.
W %,.,% \\\\\\\\\ consist of Permian to Triassic island-arc rocks of the Seven Devils Group, Sediments of the Latah Formation are stratigraphically equivalent to the pl.ag.loc.lase laths as large as 4 mm set in a fme-gra.nned groupdmass. Syncline.
({Eﬁhﬁl G A which include metamorphosed volcanic flows and sediments, and Jurassic Ellensburg Formation in Washington (Swanson and others, 1979). B'Ot'the s preszn;[ andlllor(]:tally[ pse(;Jdcihexagonal. The dikes are resistant to
%075 = \\i;;- e ; to Cretaceous intrusive rocks.The island-arc rocks were accreted to the weathering and form light-colored talus. MIOCENE AND LATER STRUCTURES
N\‘\\\\?\\\‘ ‘_ ‘;@“\ < 5075 North American continent during the Jurassic to Cretaceous. Folds and Tl | Sediments interbedded with basalt flows (Miocene)—Mostly silty sediments. . | . " o intrusive bod Monocline; synclinal flexure; shorter arrow on steeper
.QL\\\ R ) faults in these rocks are likely related to the accretion process. Intrusive Locally sand with pebble layers or lenses. A silty interbed occurs near the Diorite complex (.llura?sm to (liretgcgous)—fT.|s.comp05|lte l.ntrluswe o ﬁ Synbasalt and postbasalt structures include tilting, folding, and faulting. limb.
I rocks were emplaced later, probably in the late Jurassic or Cretaceous. top of the White Bird grade within the Grande Ronde N;, not far above consists primarily of textural variations of diorite, but also includes sma Much of the tilting and folding are related to formation of the White Bird o ) o
) ' the N;-R; contact. Sand and pebble deposits mostly occur beneath the bodies of g.’?lblc')ro,_ quartz diorite, anq felsic aplite dikes not shown on the basin and to uplift of the Mt. Idaho structure northeast of the quadrangle Historic hydra.ullc placer mining: Low-terrace placers of the
basalt of Grangeville, as do the fossiliferous lake sediments in the White map. The diorite is dark gray with I'ght'CO]or?q plagioclase 1-3 mm long (Schmidt and others, 2007). Major faults in the area may be in part related Salmon River were egtenswely mmed. in the late.19th
Bird basin. and black hornblende 2-5 mm long, giving the rock a mottled to reactivation along the Hammer Creek thrust system that started durin century using hydraulic methods. The line symbol is the
DESCRIPTION OF MAP UNITS appearance. Samples typically contain a few percent quartz. Texture the Miocene and glikely continues to the prZsent Minor faults ar§ upper limit of a mining disturbance zone that extends
D TR ( ranges from mostly medium grained to very fine grained in places, and the : : : . to the river shore. Although mostly removed, remnants
i interpreted as localized adjustments related to the major faults.
S 1bch i?l / E\\E\S‘, In the following unit descriptions and later discussion of structure, we use VOLCANIC ROCKS rock is locally mylonitized adjacent to the Hammer Creek thrust. The P : ) of terraces mined are present as a subtle break in‘slope
N $ii "\““.‘\_‘ \\\\ = the metric system for sizes of mineral or clast constituents of rock units. diorite weathers readily to a fine, dark brown soil. At several localities, The main fault that offsets basalt units is the White Bird fault, although it is between the valley wall and the modern flood plain.
so7g fEm========== \ \‘\\\\\\\\\\\\;{y L0 We use the English system for thickness and distance measurements to Columbia River Basalt Group including the area along the east side of the lower Salmon River between buried beneath landslide deposits for much of its length in the quadrangle.
‘\\\ W Jfk\\'f%\"\* (e 5074 conform to those on the base map. Soards Gulch and Owens Gulch, this complex contains notable migmatite It extends from the head of Magpie Gulch on the northeast to the roadcut Strike and dip of foliation.
) M) \\‘v“\\ﬁ,{a A\-\\ Qa7 The stratigraphic nomenclature for the Columbia River Basalt Group textures in rocks that vary in composition from diorite to biotite- south of White Bird on Banner Ridge. Vertical displacement on the fault is ] ] o
oo ) \\W\U(& follows that of Swanson and others (1979) and Camp (1981). In Idaho, the hornblende quartz diorite, biotite tonalite, and trondhjemite. The estimated to be as much as 1,000 feet in White Bird basin; the relative Strike and dip of mylonitic foliation.
0 b i U= ) \\\Q(\\\?}\ I ARTIFICIAL DEPOSITS group is divided into four formations. From oldest to youngest, these are migmatite is strongly banded at millimeter to centimeter scale and sense of displacement is down-to-the-east. To the northeast, on the White Strike and dip of cleavage
ARSI \r\‘ ‘\\\\\\ N IR Imnaha Basalt, Grande Ronde Basalt, Wanapum Basalt, and Saddle typically contains very weak solid-state fabric or no fabric. Bird Hill quadrangle, the fault continues through Poe Saddle, bends to the P ge-
A "‘\\\‘;‘* ‘\\\\\\\\\ Wﬁ” M | Made ground (Holocene)-Artificial fills composed of excavated, transported, Mountains Basalt. Imnaha Basalt is exposed on the slopes of the Salmon northeast, and can be traced along the west slope of Chapman Creek and
20\ \ D) / and emplaced construction materials of highly varying composition, but River canyon and along White Bird grade. Grande Ronde Basalt, from across White Bird Hill where the amount of displacement decreases and ) L
W\ AN \\:\ A\ \\\;:“i\ typically derived from local sources. Mostly fill along the U.S. 95 White oldest to youngest, has been subdivided into the informal R;, N;, R,, and ISLAND-ARC METASEDIMENTARY AND the relative sense of displacement changes. Farther northeast, the fault can Bearing and plunge of lineation, type unknown.
(& 1\\\\\\\“\\\ NSNS Bird grade. N, magnetostratigraphic units (Swanson and others, 1979). Of these METAVOLCANIC ROCKS be traced to the Grangeville area and is mapped as the Mt. Idaho fault Bearing and plunge of mvlonitic lineation
3| . \\\\\% &) ) units, flows of the Ry, N;, and R, are exposed in the quadrangle. No S Devils G (Schmidt and others, 2007). Preliminary reconnaissance indicates the 5 piung Y ’
5073 | R HESNSHIVE Wanapum Basalt occurs in the quadrangle. A single flow of Saddle even Devils Lroup White Bird fault probably continues to the south in the Slate Creek
\ , SR g 5073 SEDIMENTARY AND Mounfains Basalt, the basalt of grangev?lle, occur% as thin remnants el s Devils G divided (Permian to Triassic)_Red t quadrangle. p y
S MASS MOVEMENT DEPOSITS within the White Bird basin, resting either on the Grande Ronde Basalt, or = even Devils froup, uncivide ermian 1o [friassic)—Rked 1o gray .
| - ‘ on the slumped lake sediments and associated sand and pebbles. Basalt volcaniclastic, ~volcanic flOW/ ) and sedlmentary rocks Iocal!y Subsidiary to but closely associated with the White Bird fault is the White Quartz vein.
Q(CCFENE i | A’ Alluvial Deposits units were identified using hand sample characteristics, paleomagnetic metamorphosed to greenschist facies. Composition ranges from basaltic Bird Hill fault, which is aligned along the highway grade and exposed as
\\-» N )/ 4 1 i hemical si d ilation of ious d andesite to rhyolite with as much as 15 percent quartz phenocrysts. The sheared, brecciated basalt in several roadcuts. The White Bird Hill fault is
)T L Qam . . . signatures, geochemical signatures, and compilation of previous data. iginal nat f th K be difficult to determine in the field. Wi ; ) > o
(@GSN g !\\\\\\\\\V“W Alluvium .Of the Salmon River (late quocene)—ChanneI ,a”d, ﬂoogl-plaln Representative samples of most basalt units were collected for chemical ongina nha urio ©s€ rocks can be di 'iu o defermine in e fieid. e likely a splay off the White Bird fault, beginning at about Poe Saddle on Headwall scarp of landslide or small slope failure.
\\\\\\\\W \ ) ) deposnts that are part of the prgsent_rlver syst_em. Two grain-size suites are analysis. Sample locations are identified on the map, and analytical suspect that the sectlop exposed along the lower Salmon Rlve_r between the north (just east of the quadrangle boundary) and probably merging
NN OISR ( s typically present: coarse sand in thin shoreline deposits, and well-sorted l listed in Table 1. S | lvzed at Washi S Hammer Creek and Pine Bar (north of the quadrangle) consists of two with it again just south of the town of White Bird. Displacement on the
NN )i DO d ded pebble to bould | in river b d islands. G [ results are fisted In fable 1. samples were analyzed at Washington State distinct packages of rocks: a lower package of porphyritic to phyric h d Hill faul lso d h lthough th f
/ | \ ’ s and rounded pe e to boulder gravel In river pars and islands. Grave University's GeoAnalvtical Laboratory. ‘ ) - i White Bird Hill fault is also down-to-the-east, alt ough the amount o )
T 29 N \\\‘;\\\\\\\\\\\\‘&\\\\{\\\,\‘ ' j : Tz,gN includes clasts of basaltic, granitic, and metamorphic rocks. Low-terrace 4 ! 4 volcan!c flqw and intrusive (mgstly 5|Il). rocks and uncommon vertical displacement is probably less than 300 feet. Sample location and number.
T NS - ] deposits occur as much as 20 feet above the river channel and were Saddle Mountains Basalt volcaniclastic rocks with clast size ranging from 2 to 10 mm.
T28N i‘\\?“ N inundated during flood discharge as recently as 1974 (Davis, 2001). The Compositions range from basaltic to andesitic. This sequence is commonly We also propose an unnamed fault approximately parallel to and west of
‘\ o\ 1 low terraces were disrupted almost beyond recognition by hydraulic Tgv Basalt of Grangeville (Miocene)—Medium to dark gray, fine- to medium- strongly metamorphosed to chlorite-rich greenstone. The lower package the Salmon River on the basis of the elevation of Grande Ronde-Imnaha
.\\\\\\ﬁ‘i\\\\\\ \‘\\\\“\Wk\\\ ‘ = placer mining in the nineteenth century (see Symbols). grained basalt with common plagioclase phenocrysts 1-4 mm in length occurs in the northern part of the map near Shorts Bar and farther contact east of the river and on the ridge west of the river in the south part
] Y\\\ﬁﬂs\\ “'/ and scarce to common olivine phenocrysts generally <1 mm in diameter downstream, and it is lithologically similar to parts of the Triassic Wild of the quadrangle. East of the river near Giants Nose, the contact is at
\ \ ¥ Q,zl-\ / Y . Qamo | Older alluvium of the Salmon River (early Holocene)—Primarily stratified that tend to weather pinkish or orangish. Reverse magnetic polarity as Sheep Creek Formation of Vallier (1977). approximately 2,000 feet elevation, whereas on the ridge west of the river REFERENCES
\\\\\\\\\‘\\\ S B sand and well-rounded pebble to boulder gravel of point-bar and terrace determined in the field and the laboratory. Consists of one flow ranging . . it is at approximately 3,800 feet elevation. To the north, this offset
L LR \\ == ‘ N\ ;/ i remnants above modern levels of the Salmon River. Gravel clast lithology from 20-80 feet in thickness. Forms the capping unit on slumped lake The upper package is .cons.lderabl-y less metamorphosed, W?”-b(?d.ded/ diminishes, and the elevation of the contact is about the same. ) .
\‘:‘\\\ A L3R a)l similar to Qam. May be capped by thin loess and eolian sand. Height sediments in the National Historical Park and also occurs as thin, isolated and contains the following lithologies: (1) Red to gray weathering, thickly Bard, C.S., 1978, Mlneralogy and chemistry of pyroxenes from. the Imnaha
/ ‘ ‘\\\\ \ SN (] d 1 above present mean water level is about 40 feet (see Symbols for height remnants along the lower segment of Free Use Road. Probably flowed into bedded plagioclase + amphibole + quartz lithic tuffs and lava flow rocks Other faults displacing the basalts are the northeast-trending Soards Gulch anql IOYVQF Yaklma‘ basalts of west-central Idaho: Washington State
%71 W ,\\\\\\';f \§K~ yA I .. measurements). Interfingers with colluvium and alluvial-fan deposits at the basin from the south, capping local stream sediments and at least part of rhyolitic to basaltic andesite composition. At some localities, these fault, t.hree. northwest—treno!mg faults near Glant.s Nqse on the ridge west University M.S. theS_lS, 75 p.
. \\"\\*\\ ) \\ o ° 7|1 ) toe of canyon slope. Davis (2001) and Davis and others (2002) describe of the lake sediments. Equivalent to the Grangeville Member of Camp rocks contain flattened pumice that clearly indicates a pyroclastic flow of White Bird, and some minor faults east of White Bird. The Soards Gulch Barker, R.J., 1982, 59” survey f)f Idaho Cf’””W area, western part: U.s.
47300 M 7] 47:30 the alluvial deposits and eolian caps seen in pits dug for the research. (1981) and the Amphitheater flow of Bard (1978). origin. Most outcrops of lithic volcanics, however, do not show clear fault has approximately 300 feet of offset with down-to-the-southeast Department of Agriculture, Soil Conservation Service, 266 p., 79 plates.
" \\\\‘ \ Deposits of Mazama ash and radiocarbon dating suggest an early textures indicating that clasts were pumice. Either these textures have displacement. The three faults near Giants Nose have down-to-the- Bond,.J.G., 1963, Geology of the Clearwater embayment: Idaho Bureau of
‘; ‘\\\\\\\ Holocene age. Grande Ronde Basalt been destroyed by diagenesis and mild metamorphism, or the volcanic northeast displacement; maximum offset is about 100 feet. Soards Gulch Mines and Geology Pamphlet 128, 83 p.
=)/ 5 . e ) part of the section is mostly lava flow in origin. (2) Medium- to thick- fault appears to merge with either the unnamed fault described above or Camp, V.E., 1981, Geologic studies of the Columbia Plateau: Part Il. Upper
Qahg Gravel of high terraces in the Salmon River canyon (late Tarp Grande Ronde R, magnetostratigraphic unit (Miocene)—Medium to dark bedded volcanic breccias and very immature epiclastic conglomerates the Hammer Creek thrust. The Giants Nose faults appear to terminate Miocene basalt distribution, reflecting source locations, tectonism, and
Pleistocene)—Stratified sand and well-rounded pebble to boulder gravel gray, fine-grained basalt, commonly with a sugary texture. Uncommon to with subangular to subrounded clasts, and graywackes, siltstones, and against the Soards Gulch fault. drainage history in the Clearwater embayment, Idaho: Geological Society
that form terrace remnants from 100 feet to 250 feet above present mean common plagioclase phenocrysts 1-2 mm long. Reverse magnetic argillites with uncommon interbedded thin recrystallized limestone layers. of America Bulletin, Part 1, v. 92, p. 669-678.
water level (see SymbOIS for helght measurements). Gravel clast IIthOIOgy pOIa”tY/ although‘ field magnetometer readmgs Commonly give W.eak One limestone was fossiliferous. Epic|a5tic Cong|0merates are mosﬂy Davis, L.G., 2001, The coevolution of early hunter-gatherer culture and
similar to Qam. Commonly capped by local colluvium, alluvial-fan nor.mal or conflicting results, partngularly near the top O}C the R, section. matrix supported and uncommonly clast supported. The clasts contain a DISCUSSION riparian ecosystems in the southern Columbia River Plateau: University of
deposits, or thin loess. Shown on map as pattern only. Unit consists of one to three or PPSS'bW four ﬂOW? and thins from north to mix of mostly porphyritic rock of volcanic or shallow intrusive origin that ) _ Alberta Ph.D. dissertation, 486 p.
yPoR Y 5 least th f def h h :
5070 = . | 4 flood-ol d . | X south. It likely pinched out against the developing Mt. Idaho structure. reach sizes of about 50 cm and coarse sand-size plagioclase and quartz /Qtfeastt ree stages of deformation avehoccurred in the arlfa.k:n stage(1j Davis, L.G., K. Muehlenbachs, C.E. Schweger, and N.W. Rutter, 2002,
5070 as | Channel an ood-plain deposits of Salmon River tributaries Maximum thickness is about 300 feet at the northwest edge of the ) : ; : eformation reverse movement on the Hammer Creek thrust an Diff ial f i lacial cli in the |
o] o X crystals in a mud- to fine sand-sized matrix. Most of the exposures of the . X k ; ) ifferential response of vegetation to postglacial climate in the lower
(Holocene)—Primarily stratified and rounded pebble to boulder gravel in uadrangle above Center Creek. B, - associated folding occurred in the Mesozoic before the eruption of the i . i
: SN\ White Bird Creek. Gr;zlvel clasts predominantly%asalt. ’ i ° . L ] kfg;gn;n\l/tollsaa?ss(lL:::jdreapnig:sstti)sI?;cgkstooftr;;\seuuppi)zrr Zfrzlt(i?ggrsbgiiepgzigt; Columbia River gBasalt Group. During this stage, rocks ofpthe diorite |532|l:;(32c0|7([)vg§: Vc?gg?;, 3l3d9a_224.Palaeogeography/ Palacoclimatology,
| AN Tgny Grande Ronde N; magnetostratigraphic unit (Miocene)—Dark gray, fine- TN . . . basement complex (K/dg) were thrust west-northwest over footwall rocks Jones, T.E., 2003, Kinematic compatibility, displacement transfer, and
Qaso | h | flood-plai its of tri I I : : : } : are similar in lithology to parts of the Permian Windy Ridge or Hunsaker . A , LE, / p Y p )
Older channel and flood-plain deposits of tributary streams (early Holocene grained generally aphyric to plagioclase microphyric basalt. Normal : ; ; ;
: i ; i3ssi i of the Seven Devils Group. Stage 2 deformation involved north-south basement control of post-Miocene structures in the Blue Mountains
>/ | lei o ified and ded pebbl bould i . . . . . . Creek formations, or possibly to the Triassic Doyle Creek Formation of . ' . . p
\\‘;\\,, 2 [ 8 2 to late Pleistocene)—Stratified and rounded pebble to boulder gravel in magnetic polarity. Consists of four to six flows (possibly some with . . : compression that included folding and faulting of the Imnaha and Grande i
NS < fo X terrace remnants in the White Bird Creek vallev. Mav be eraded to older iole fl its) with a total thick f about 600 feet. Well d Vallier (1977). Some or all of the rocks may not fit the described p : ! 8 8 : Province of west central ldaho, northeast Oregon, and southeast
ﬁ“fﬁg - | y- May be g multiple flow units) with a total thickness or abou ect. vvell expose tratigraphy of the Wall T in Hells C d the Wall Ronde formations. This stage marks the onset of the Mt. Idaho uplift to the Washington: University of Idaho M.S. thesis, 65 p.
= —— % alluvium of the Salmon River (Qamo). in the Salmon River canyon and along White Bird grade. Individual flows stratigraphy ot the Vvaliowa ferrane in Hefls L.anyon anc the ivallowa i ite Bi i ite Bi i : s -
_ =0 ; oo o east and downwarping of the White Bird basin. The White Bird and White Schmidt, K.L., J.D. Kauffman, D.E. Stewart, K.L. Othberg, and R.S. Lewis
e~ N\ from 50 to 150 feet in thick Fl the top of th Mountains west of the White Bird quadrangle. South of the White Bird i ) . . X . , KL, ).D. » D-E. KL & L /
\ ;::\&2\:\\‘# ) NS R . : range irom >Uto eetin thickness. Flows near the top or the sequence : Bird Hill faults probably formed as oblique or strike-slip faults associated 2007, Geologic map of the Grangeville East quadrangle, Idaho Count
= ,_.1»\1*3«-1.\% $) "g@ Alluvial-fan deposits (Holocene)—Crudely bedded, poorly sorted brown are commonly 50-70 feet thick and typically sugary textured with scarce quadrangle, on the Slate Creek and Graves Point quadrangles, other ith th ional ity duri hi od. Th faul babl ’ 8 P '8¢ q gle, Y
h (g — muddy gravel derived from basalt colluvium on steep canyon slopes. : ; lithologies appear in the section, including black argillites, conglomerates, with the compressional activity during this period. These faults probably Idaho: Idaho Geological Survey Digital Web Map 86, scale 1:24,000.
506 VN small plagioclase phenocrysts 1-3 mm long. Flows lower in the sequence
9 a - L ; | plag p Y g q accommodated reverse movement on the Mt. Idaho structure to the east. Swanson, D.A., J.L. Anderson, V.E. Camp, P.R. Hooper, W.H. Taubeneck, and
¥ [IF 5069 Gravel is composed of subangular and angular pebbles, cobbles, and are typically thicker, generally 100-200 feet. The thick entablature flow at and sandstones. After this st the White Bird Basin had started to form and b o fil , .h., L. , V.E. p, PR. per, f .h . y
al boulders of basalt in a matrix of granules, sand, silt, and clay. May include y o . er this stage, the Wwhite bird basin had started 10 form and began 1o i T.L. Wright, 1981, Reconnaissance geologic map of the Columbia River
2V A..L 1 beds of silt and sand reworked fr?)m loess and Mazama ash y-ay or near the base of Grande Ronde N, is probably equivalent to the Johns with Latah Formation sediments. The basalt of Grangeville then flowed Basalt Group, northern Oregon and western Idaho: U.S. Geological
N . Creek flow of Bond (1963). STRUCTURE into the basin, capping local stream sediments and at least part of the lake Survey Open-File Report 81-797, 32 p., sheet 3 of 5.
‘)",%; ‘1‘ Qafo | Older alluvial-fan depqsits (Ia!te 'Pleistocen‘e to early Holocene)—Poorly - Grande Ronde R, magnetostratigraphic unit (Miocene)—Mostly dark sedimentsaln jtige thrie defﬁrme}glon, east-vxiefst cl)rie_r;:]ed extension was Swansoq, D'A'f T.L. Wright, PR. Hooper, and RD Be.nﬂey/ 1979, Revisions in
W %‘ﬂ , V‘{,\ Z [s.(t);teld gra.ve.ll dip(glt; of incised alluvial fan remnants. Texture and gray, fine-grained aphyric to microphyric basalt. Very rare plagioclase The structural history of this area is complex and long-lived. Rocks of the ;ZS‘[O(r)T;ThOe ﬂgogeﬁen%r;si-r?c;td Iztzzlnglzgeztc;rnnsqi?)n;luptrs(.)vinecseet;t;‘?(ét(;]r:tei;jz SGtrat][gré"ph]Ig nomeB”izatf”i of tfg Columbia River Basalt Group: U.S.
” . 1ithology simtlar to (Zar. phenocrysts 2-4 mm |0ng in one or more flows. Reverse magnetic Seven Devils Group and associated intrusive units were modified by . . . eological Survey Bulletin 1457-G, 59 p.
Wm\i polarity, although flows near the R,-N; boundary commonly have foITiing, faulting, and erosion befor]e ths eruptio]n of tfhe Miocfenﬁ ;V:(;I t\(/)VI:li)tees%L;tz ”I1—t|i0|Isofl;tuhlfsaStvev?reo;zg:aocr;i\?ar]tngZ\ixar(ijiéT?ﬁisW?tl;ZeBlgf‘ Va”ierldT.L,tL977t,TheOPermianljgd-Cr]riaSISiC'Selvgn DeViéS ﬁrgup{ge;tg? Idaho
J ) i i k fiel lari ings: theref Columbia River Basalt Group. Postbasalt and synbasalt modification of a ) . ] ) and northeastern Oregon: U.5. Geological survey bulletin , 58 p.
< ) ‘ Mass Movement Deposits ll:;ronr;ség[:gtczr;fageii pc:grfly Tgﬁgti;?r:zgt.elrnpgeiz:ZI/rfﬁgIzgg);,t;cteroigger); units by folding, faulting, ans erosion adds to tl}:e complexity of the area. deformation as normal faults rather than oblique or strike-slip faults. White, D.L., and T.L. Vallier, 1994, Geologic evolution of the Pittsburg
5068 Qc | Colluvial deposits, undifferentiated (Pleistocene-Pliocene)—Poorly sorted betyveen the thns Creek and Center Creek flows of Bond (1963), both of High-angle fractures on the White Bird Hill fault record left lateral strike- l:arg:dlrl;groaz)rltj:l, esgsakeGlZIC\)/ﬁl)’ cagl)t/otg,e Olgﬁgeo:/‘gﬁgt;?s?oéelnig: c\)?agi; zi)nnd
and poorly stratified angular basalt cobbles and boulders mixed with silt which have thick, tiered entablatures and are commonly separated by slip, whereas intermediate angle fractures record oblique normal and o L &Y . & son,
. . . . . hin fl h istics of fl imil h PRE-MIOCENE STRUCTURES . . . . Idaho, and Washington: Stratigraphy, Physiography, and Mineral Resources
W and clay. Deposited by gravity movements of various sources, including oneor two thin flows. Outcrop characteristics of flows are similar to those reverse slip (Jones, 2003). We interpret the strike-slip and reverse . : > .
¥ AT . S in the Grande Ronde N, unit. Consists of about five to seven flows with a ! . of the Blue Mountains Region: U.S. Geological Survey Professional Paper
72 (I SD ¢\ ancient alluvial-fans and landslides. Surface weathered forming high clay 1 . Th ; basalt structure i th-northeast-trendi f thrust movement to be part of stage 2 deformation and the normal movement to
(8 00 i Henth maximum thickness of 800-900 feet. e main prebasalt structure is a north-northeast-trending zone of thrus be part of stage 3. Normal faults that 0 the footwall of the thrust 1439, p. 55-73.
R 2 3¢ "r)&" JZ:})} content within a few feet in depth. faulting, which we name the Hammer Creek thrust, that extends across fe Ea, Oths age p o at au S'dla tcrotshs nto the S‘o \f[va f(ih € rusl
N MO L A = ault in the map terminate rapidly to the north. Most of the norma
e Sl N B’ Qs its of active | li I | lid d debris fl ¢ the quadrangle from southwest to northeast. Along the trace of the thrust, o 3 .
\ \&\ \ sa. | Deposits of active landslides (Holocene)—Slumps, slides, and debris flows o d . . . h deformation is restricted to the hanging wall of the Hammer Creek thrust. ACKNOWLEDGMENTS
SR v . ; : : P . . eeper and partially migmatized rocks of the diorite basement complex 8ing
RS ?\\\\m Miocene Latah Formation sediments in the White Bird basin, active as (K/dg) have Eeen tlerustgvvest—northwest over footwall rocks of the S(fven These relationships appear to indicate that the Hammer Creek thrust fault
J = recently as the 1970s and potentially still active. has been reactivated at depth during Neogene time and serves as a major We thank the landowners, particularly Heckman Ranches and those in the
AN R 7 detachment surface for extensional deformation to the south. Twin Rivers development, who allowed access to their property. V.E.
5067 Q N N NN = AN | Camp provided copies of his field notes and map of the area.
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