IDAHO GEOLOGICAL SURVEY DIGITAL WEB MAP 177

MOSCOW-BOISE-POCATELLO IDAHOGEOLOGY.ORG LEWIS AND OTHERS
CORRELATION OF MAP UNITS 16.85 + 0.21 Ma on a plagioclase-phyric sample at the top of Squaw Butte
(44.0057°, -116.4083°); that age incorporates the oldest Imnaha (16.7 Ma;
FOLOGIC MAP OF THE MONTOUR QUADRANGLE, Boise AND GEM COUNTIES, IDAHO
/ / Artificial Deposits Alluvial Deposits Mass and others, 2013). Camp and others (2013) used XRF data to correlate a
Wasting section along the Black Canyon Reservoir in the Northeast Emmett quad-
P;ﬁt:e Sweet Deposits rangle to the west with lower and upper Steens Basalt. In this map and
7 — N neighboring Northeast Emmett quadrangle (Feeney and others, in press) we
. oIy oIy . . SRS eene
Reed S. Lewis, William M. Phillips, Dennis M. Feeney, Keegan L. Schmidt, and Spencer H. Wood Qap | |Qas | s Holocene collected over 40 samples of lower Columbia River basalt, analyzed them
o 2 L N by XRF, then compared them with 32 analyses collected by Fitzgerald
SOON Tk (1981 and 1984) and 36 samples analyzed by Victor Camp (written
201 6 rQUATERNARY communication, 2013). Samples with megaphyric plagioclase (14DF504,
14DF517, 14DF529, 14RL063) have high Al,O, content (18.04 to 18.74
Qbd percent) and low MgO content (3.2 to 4.3 percent) relative to the aphyric
flows. The two basalt types could not be used for stratigraphic control
° P30 551000 5 5 ' 5 $ E 1307 S 5 5 118° 15/ . X : ‘ :
44}430?2- 30 51%00E _ Se X £ 54 —— & = e Ol SGU00CLEEET = - e c 7o 00 ) because of complex interlayering and presumed faulting. It is our belief that
: b A /:S . TN [ Pleistocene the plagioclase- megaphyric flows are indicative of Steens Basalt and that
Y : X N 3 loscoo0 most if not all of the Columbia River basalt flows in the central and western
’ N~ o : , -/ g FEET Montour quadrangle are Steens Basalt.
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B) : it = INTRUSIVE ROCKS
— - . . <+2.6 Ma <
i By Z SeEc’Ilmen;ary Volcanic Rocks Granite dikes (Eocene)—Pink to light-gray, coarse-grained, porphyritic biotite
; - i ranite. Potassium feldspar, quartz, an agioclase are present in rou
R ; eposits faga’f’f granite. Pot feldspar, quart d plagiocl p t ghly
T1000N : 1 . naeste Pliocene equal amounts. Biotite is generally less than 5 percent. Potassium feldspar
; L N e - 4 is present as anhedral grains as much as 3 cm in length. Plagioclase is
SX' | Tsy unzoned, subhedral, and as much as 5 mm in length. Interstitial quartz is as
- L : 1 53Ma much as 4 mm across. A granophyric texture consisting of extensive graphic
st S L intergrowth of quartz and potassium feldspar is developed along quartz-
s = | 9.9 Ma* ) A . . L .
ATRRTN b IR RE Ry : £ 28 17356 T oungestgrains) | TS0 [Tas | Dacite Basalt plaglgclase grain bgundarles. qutlte is euhedral.and typllcally.altered. to
o reat e EF - Columbia Ri chlorite. Accessories include zircon and apatite. Granite dikes strike
g olumbia River . .
o S d L g east-northeast, form prominent outcrops, and weather easily to a coarse,
L / ‘| - Basalt Group Miocene ' TERTIARY thick grus.
' ~\/Kgdh? 4
4 Porphyritic dacite dikes (Eocene)—Dark-gray to dark-green dacite dikes
10 containing as much as 60 percent phenocrysts. Termed dacite porphyry
2o 70 Tser dikes by Anderson (1934), who determined the following phenocryst
. 2% ;$ L5303 Ma modes: 30-40 percent plagioclase; 15 percent biotite and hornblende; and
= 7 : e Kl A ndT Intrusive Rock variable quartz. Zoned plagioclase is euhedral to anhedral, reaches 4 mm in
=2 A ntrusive Rocks 339 Ma length, and is variably altered to sericite and calcite. Subhedral biotite and
° k4 _ Eocene euhedral hornblende typically attain 3 mm in size and are extensively
\ 7 - altered to chlorite and some epidote. Hornblende uncommonly contains
" 56.0 Ma J pyroxene cores. Quartz is typically anhedral and is as much as 2 mm in
: g’ width. Accessory minerals include allanite, zircon, apatite, and magnetite.
2 $ 5857 v Granular aphanitic groundmass consists of plagioclase, quartz, and potas-
N 844217 Ma Kgdh CRETACEOUS sium feldspar. Some dikes contain as much as 20 percent crystals of strongly
“f Kadh? | resorbed potassium feldspar, plagioclase, and quartz. These crystals are
dh? X 4359 . .
- s generally larger than phenocrysts in the rock; potassium feldspar crystals
= F==== N *Personal communication from Mark Schmitz, 2015. . . . .
* - 26057 = 2\ - - : _ attain 3 cm in length and quartz as much as 5 mm in width. Anderson (1934)
i Personal communication from Richard Gaschnig, 2015. e . . . .
g INTRODUCTION classified these particular dikes as rhyolite porphyry. We believe these were
Tsy | U dacite porphyry magmas that incorporated xenocrysts from batholith host
rocks. Dacite porphyry dikes generally strike east to northeast.
s The geologic map of the Montour 7.5" quadrangle depicts the rock units Andesite dikes (Eocene)—Dark-gray andesite dikes. These contain less than 20
Sk exposed at the surface or underlying a thin cover of soil or colluvium; percent phenocrysts of strongly zoned and strongly resorbed plagioclase as
: : alluvial and man-made surficial deposits are also depicted where they form ) ) ) much as T mm in length and subhedral hornblende as much as 2 mm in
AR £os 3 Signiﬁcant mappab|e units. This map is a result of fieldwork conducted in Payette River ﬂOOdp[aln by alébto27 m (52 to 89 ft) scarp. The scarp Is |ength Groundmass is trachytic and Composed most'y of plagioclase micro-
. s i the summer and autumn of 2014 and the spring of 2015 by all authors, and higher 03 fthe north S'de“Of the Pa>f/ette River than on the soufth. Thhlc'kr;ess lites and opaque oxides. In sec. 33, T. 7 N., R. 1 E., in the west-central part of
ey i - %68 earlier work in the late 1990s by Spencer Wood. Analysis of thin sections e}ftlmate r(;m' v}\w/at.er wle y rar];ges romh1 81021 m (60 tg 7? f). T lShIS”eSS the map, a northeast-striking andesite dike continues as an igneous autobrec-
KNS and XRF geochemical data by the authors supplemented the field studies. than scarp height in places because the terrace is underlain at shallow cia with T cm breccia fragments that contains abundant angular fragments of
¥ 5 Classificatio.n for intrusive aqd extrusiv§ igneous rqcks is based on LeBas depths b?/l flnz-'gralned sgtijlments foij'Tso or TSy:lsOl' dzvel?]pment on potassium feldspar, plagioclase, and quartz that range from 0.1 to 3 mm in
i - and Streckeisen (1991). Previous work in the area includes a study of the nongravelly sediments and degree of dissection (Gilbert and others, 1983) size. We interpret this exposure as a hydrothermal explosion deposit that
2 _ 5 e geology and mineral resources of Gem and Payette counties by Savage is roughly consistent with a late Pleistocene (Pinedale, circa 14-25 ka) age. incorporated finely brecciated fragments of granodiorite host rock.
e ,5s < AN (1961), geological mapping of Gilbert and others (1983) performed in Mined for sand and gravel in sec. 25, T. 7 N., R. T E.
O \ support of seismic hazard analysis of the Black Canyon Dam west of the At Fourth highest terrace alluvium of Payette River (late Pleistocene)—Dis Diorite dikes and stock (Eocene)—Mafic intrusive complex comprised of
s N W o quadrangle, an unpublished field map by Don Adair, and the field maps, WD, . 8 o ol sseetod Y v d s with clast —t stocks and dikes of variable composition. The main stock is 13 km (8 mi)
57730 o0 esamr - 3 57° 30 field notes, fluxgate magnetometer data, XRF analytical data, and posthu- c.on.llnutous remnan IS.O blssec © grelllve ')l/t e%OSI sdelt N ast %O?Ft))osll 1ons long, extending north-northeast from the southern part of the map to about
. ' °Q mous Ph.D. by James Fitzgerald (1981, 1982, and 1984). (S;ml arto dQ/ap, O\I/ler ain yTEangrave YS! and fsan tnterpre eh' o ef.loes.s, 3 km (2 mi) northeast of Horseshoe Bend, and varies from 150 to 2100 m
- O OSSN - unes, and/or co UV'UT' IFI r(;ess lestlmate rg"(; tOpOgl‘?pd.IC profies i1s (500-7000 ft) in width (Anderson, 1934). Numerous dikes oriented
1557 The basement rocks of the Montour 7.5' quadrangle are Late Cretaceous 16 to 22 m (.52 to 72 t). Soi evelopment and degree of dissection are east-northeast are present in the vicinity of the main stock. The Pearl
hornblende-biotite granodiorite and Eocene diorite. Lower Columbia River roughly ConSIStent. Wlth a late Plelstocene (early Plnedale-BuII Lake/ circa historic mining district SOUth and east of the quadrang[e is Centered on the
Basalt Group rocks lie unconformably on the granodiorite and are dipping 60-150 ka) age (Gilbert and others, 1983, Table C-1). mafic intrusive complex.
18 to 25° to the west. A date of 16.85 + 0.21 Ma (Jarboe and others, 2008) R Allavial § d its (Hol iddle Pleist B dv silt
from atop Squaw Butte (2 km to the west-northwest) places these basalts in L 20 u(‘i/(learive(?r;ror:‘l)gzlsssan q ?e(:tci::'e-sg;im:nts vitholceiggr_ebrlt())lvgsnanssncoybbies Anderson (1934) describes compositions in the complex as mostly gabbro,
the older part of Columbia River Basalt Group, most likely Steens Basalt of eranitic and basaltic com Oysmon Thickness ran es‘zrom <3106 m (<10 diorite, and quartz diorite, and less common granodiorite, and aplitic
(Camp and others, 2013). These are overlain by Grande Ronde Basalt in the o %O o P : 8 granite. Quartz diorite with 5 to 10 percent quartz and abundant clinopy-
north, and a younger xenocryst-rich basaltic andesite in the south. Fluvial : roxene was the most common rock type we observed. Color is dark to light
and lacustrine Tertiary .sed!ments were deposited contemporaneous with " "fq, Older alluvial fan deposits (Holocene-middle Pleistocene)—Fine-grained }gzray. Te>.<tur(;es rangf from coozlirse gran;ed eqUIgriflnuIIa(rj to I;)O(Ph)]’”t'c with a
and later than Columbia River basalts. The Isotope Geology Laboratory at —— indurated sediments described in water well logs as “claystone” or “shale” 'ne'ghra'"gl g:janubfar groundmass. Z enocrysts 'fanU ep aS'hOS aie, plyroxé
, Boise State University analyzed U-Pb isotopic ratios from zircons we capped with 3 to 5 m (10 to 15 ft) of brown silty clay. Surface is commonly ene, hornblende, biotite, quartz, and potassium feldspar, with dark-colore
nwgéA collectegllfrom a basal ash layer of older Tertiary sediments; r.esults lqdlcate littered with rounded cobbles and boulders of basaltic clasts. Near mlge(rjals[ comprlsr:ng 20 to _451 perchent gf thekTOCk. Plaglcl)clase '; mostly
a depositional age of about 9.9 Ma or younger. Older Tertiary sediments Roystone Hot Springs (SW ¥a SW Vs sec. 9, T. 7 N., R. 1 E.) consists of locally euhedral, as much as 5 mm in length, and weakly to strongly zoned. Pyrox-
generally trend to the north-northwest with a dip of 12° to 19° to the west, silicified, well-rounded basaltic pebbles and cobbles in a clay-rich matrix. ene is subhedral, includes both orthopyroxene and clinopyroxene, is as
whereas younger Tertle.lry sediments are .flat or gently dip towards Sweet Thickness estimated from topographic profiles ranges from 17 to 34 m (56 [)T}UCZ as 3 mbPT ('jn SI'Ze/da_nd IS un(;]ommonly ”mTed t;]Y h?”_‘bl?ndemt'?jm‘l
Creek or the Payette River. All faults depicted are.normgl faults; faults are to 111 ft). Forms the largest alluvial fan in the map. The lobate edges of en ;]9'; SLIJ hedral and is as mEC as2.5 mm n engtd~_B'|0t'te”‘5 5‘; edra
86.“3@”)’ not exposed and are mapped on stratigraphic or geomorphic deposit and flow-like surface morphology visible in lidar images suggest t(;]lan. edral, 1s p.res.ent as mluc as.3 mm in srl]ze/ and s foca Ydahtere to
= criteria. origin from liquefaction of unit Tsy followed by deposition of basaltic fan c orlFeidQuart; 1 |nterst|t||a In grains as lrnuc as 1.5 mm ml Wbl t N Potas-
e o . . . . sediments. Age uncertain; limited dissection suggests relatively young age. sium fefdspar is commonly an mters.tl.tla accessory mineral, ut IS more
Gilbert and others (1983) recognized six terrace deposits in the Payette common in rare granodiorite and aplitic granite. Other accessory minerals
3 River valley about 15 km (9 mi) upstream and downstream of the Black Qbd | Boulder deposits (Pleistocene-Pliocene)—Mantle of rounded boulders of the include zircon and apatite.
~/ J Canyon Dam. These deposits were labeled in relationship to their height Terl unit.
. above the Payette River floodplain (Qap). Terrace ages were defined on the Kgdh | Hornblende-biotite granodiorite (Cretaceous)—Light- to medium-gray,
basis of degree of dissection, number of nongravelly (loess) deposits over- medium- to coarse-grained, equigranular, hornblende-biotite granodiorite,
/" - lying gravel‘ly alluyium, and degree of soil development. We simplified this MASS WASTING DEPOSITS hornble'znd'e-[')iotite tonalite, find some biotite granodiorite. The biotite
scheme by including terraces <3 m (<10 ft) above the floodplain into Qap, granodiorite is most common in the northeast part of the quadrangle where
and combining the highest two terraces into a single unit, Qtp,. Note that ~Qis.| Landslide deposits (Holocene-Pleistocene)—Rotational ~ slumps  and it is locally porphyritic. More detailed mapping might show this to be a
we number terraces from the floodplain upward; Gilbert and others (1983) — hummocky flows; developed in areas underlain by basaltic lavas (Tcrl and separate hornblende-free intrusive phase. Plagioclase feldspar is the princi-
used the opposite procedure. Thab), and by weakly consolidated sediments (Tso). pal constituent (35-70%), followed by quartz (15-30%) and potassium
feldspar (2-10%). Biotite and hornblende comprise approximately 15
percent of the rock. Plagioclase is euhedral to subhedral, attains lengths as
) = 7 SEDIMENTARY DEPOSITS much as 1.5 cm, exhibits weak zoning, and is locally altered to sericite and
: k -— calcite. Anderson (1934) determined an andesine composition for plagio-
- p— - SYMBOLS Tsy | Younger sedimentary deposits (PIi(‘)c.e.n.e-Mi.ocene)fI"oprly exposed sand, clase. Quart; is interstitia! in grains as much as 8 mm.in yvidth and
X14DF524 mudstone, and gravel. Locally silicified in the vicinity of Roystone Hot commonly displays subgrain development and uneven extinction. Potas-
“™M4DF525 Springs. Dips tend to be less than 3° and to the east, in contrast to most sium feldspar is interstitial, as much as 8 mm in size, and locally displays
‘ T ————— Contact: dashed where approximately located. exposures of the Tso unit, which typically dip west and more steeply. myrmekitic intergrowth with quartz. Biotite is anhedral, is present in grains
Feldspar and quartz are the most abundant grain types; basaltic pebbles are as much as 4 mm in size, and is locally altered to chlorite. Hornblende is
""""" ——=——" Normal fault: ball and bar on downthrown side; dashed where subordinate to pebbles of felsic intrusive and extrusive rocks. Base of unitin euhedral to subhedral, typically 2 to 5 mm in length, glomeroporphyritic in
approximately located; dotted where concealed. northwest part of quadrangle contains sand with abundant feldspar, quartz, masses as much as 8 mm in size locally, and displays blue-green and
g, 51 e ) ) and biotite; intervals there contain pebbles of light pink aphyric rhyolite brown-green pleochroism. Accessories include allanite (as much as 1.5 mm
- X?" strike and dip of bedding. and subordinate basalt. Obsidian pebbles are present locally in this area. in length), sphene (as much as 2 mm in length), zircon, and apatite. Minor
The obsidian is aphyric and likely correlative with obsidian reported by primary muscovite is present locally in some of the biotite granodiorite.
A > N . . . . .
o - 45> Strike and dip of bedding, strike approximate. Sappington (1981), Clemens (1990), and Corn (2006) at Timber Butte, 12 Zircon U-Pb age determination of 84.4 + 1.7 Ma was obtained from a
AL T <\ 1063 20;7 Approximate strike and dip of volcanic flows km (7 mi) to the r!ortheast. Kirkham (1931) mentions 1,180 ft of. ash and biotite granodiorite sample .Collec'ted along State 'Highway 52 (sample
-~ shale on the east side of Squaw Creek Valley that he thought was interbed- 10RMGO022; Richard Gaschnig, written communication, 2015).
% ‘3\\\\ Estimated strike and dip direction of volcanic flows. ded in the Columbia River basalts and thus best assigned to the Payette
'- ] ) Formation. Our interpretation is that the sediments there dip less steeply
55/ 0 55 ® Horizontal bedding. (and are younger) than the basalt (Tcrl). REFERENCES
...... 3 ~>- . . - . . .
B’ 5 Strike and dip of foliation. Tso | Older sedimentary deposits (Miocene)—Poorly exposed sand, gravel,
2 No fabric. mudstone, and ash. Sand is largely quartz and feldspar and common'ly Anderson, A.L., 1934, Geology of the Pearl-Horseshoe Bend gold belt, Idaho:
contains granules. Unit is interpreted to be present at depth under Tsy in Idaho Bureau of Mines and Geology Pamphlet 41, 36 p.
18}1 Bearing and plunge of mineral lineation. Sweet Valley (cross section A-A'). Exposures along Johnson Creek contain Barry, T.L., S.P. Kelley, S.P. Reidel, V.E. Camp, S. Self, N.A. Jarboe, R.A. Duncan,
S | . . small faults with a fgw centimeters to decimeters of offset; most are steep and PR. Renne, 2013, Eruption chronology of the Columbia River Basalt
o 4% Tectonic breccia. and oriented approximately north-south. Group, in Reidel, S.P, V.E. Camp, M.E. Ross, J.A. Wolff, B.S. Martin, T.L.
o Landslide scarp and headwall. Tas_.- Ash deposit (Miocene)—Light-gray ash in a single bed in the southwest Tolan, e.md R'EZ Wells, eds:, The Cglumbla River Flood Basalt Province:
S P ! e . Geological Society of America Special Paper 497, p. 45-66.
corner of the map. Locally contains small lapilli. LA-ICPMS analysis on 96
Sand, gravel, and rock quarry locations zircon crystals from sample 14RL065 yielded a dominant peak at ca. 10 Ma Camp, V.E., M.E. Ross, R-A. Duncan, N-A. Jarboe, R.S. Coe, B.B. Hanan, and
¢ 7 '8 / quarry : ith d dates b d daf Id ) | J.A. Johnson, 2013,The Steens Basalt; Earliest lavas of the Columbia River
14RL063 . with scattered dates between ~50 Ma and 105 Ma and a few older analy- Basalt Group, in Reidel, S.P,, V.E. Camp, M.E. Ross, J.A. Wolff, B.S. Martin
© Geochemical sample (see Table 1). ses up to ~2500 Ma, suggestive of a volcaniclastic character (Mark Schmitz, , , S.P., V.E. » M.E. Ross, J.A. , B.S. Martin,
. S . - . T.L. Tolan, and R.E. Wells, eds., The Columbia River Flood Basalt Province:
386478 W Il showine Well ID b written communication, 2015). Six additional CA-IDTIMS analyses yielded Geological Socioty of America Special Paner 497 b. 87-116
'¢_ ater well showing We number. a spread of dates from ~9.8 Ma to ~11.5 Ma. A second set of seven analyses & Y ) P p PO -
. ielded a spread of dates from ~9.9 Ma to ~10.3 Ma with two anomalous| Clemens, D.M., 1990, Volcanic stratigraphy and geochemistry of Timber Butte,
10RMG022 W Geochronologic sample. & P ) ) . ousty Valley, and Gem counties, west-central Idaho: Boise State University B.S.
high ages (~15.2 and 278.6 Ma). The two youngest yielded similar )
20eDoL 235 S . thesis, 23 p., scale 1:14,667 (approx.).
Pb/?38U dates at ca. 9.9 Ma, which is interpreted to represent a maximum Corn, T.L., 2006, Timber Butte obsidian source survey: Geology, prehistory,
depositional age for the sample. Lo e . . A ! R
g DESCRIPTION OF MAP UNITS P & P chemical sourcing, and debitage analysis: University of Idaho M.S. thesis,
i Tscr | Sedimentary deposits interbedded with Columbia River Basalt Group 163 p. ] .
i ARTIFICIAL DEPOSITS (Miocene)—Sand and mudstone. Abundant coarse quartz and feldspar; Feeney, D-M-, S.H. Wood, RS Lewis, W.M. Phillips, D.L. Garwood, and S.W.
- ' ' 1% likely derived from granitic sources to the east. Silicified in westernmost Cooley, in press, Geologic map of the NE Emmett quadrangle, Gem County,
- : 5 m | Man-made land (Holocene)—Fill used to elevate roads and bridge abutments exposure. Exposure northeast of Sweet was estimated from inspection of Fitzli;rie:c(;l. le?hc; ggflcggﬁlosur\;ig %;g;;?tl \s/:/ril:i A:‘:phTBc?ticjl\?Vli.szjrl%(r)r?lg)a )
. = ‘ constructed in floodplains; also includes small earthen dams along side Google Earth images and not visited; additional interbeds may be present 8 7 JFy / gy and b graphy ol ) Y
! \ . . east of the one shown on map. ment, west-central Idaho: University of Idaho Ph.D. dissertation, 121 p.
streams. Thickness is generally <3 m (10 ft). p . ) :
: Fitzgerald, J.F., 1982, Geology and basalt stratigraphy of the Weiser embay-
, ] . ] ) . . .
Placer deposits (Holocene)—Gatfield Ranch Placer (also known as Cruikshank ment, vvgst-central Idaho, in Bill Bonnichsen angl R.M. Breckenridge, ed§.,
4850 Placer and Davis Placer); abandoned gold and silver surface mine devel- VOLCANIC ROCKS Cenozoic Geology of Idaho: Idaho Bureau of Mines and Geology Bulletin
850 oped in gravelly alluvial deposits (Qtp ?2). Also includes placer in reworked . . . . . ~26,p.103-128. ) )
” Tso on tributary of Johnson Creek. Basaltic andesite of Baltic Creek (Miocene or Pliocene)—Dark-gray, aphyric to Fitzgerald, J.F., 1984, Geology and basalt stratlgraphy of the Weiser embay-
“ sparsely porphyritic basaltic andesite. Rocks fracture conchoidally and ment, west-central Idaho: Rockwell International Corp., Richland, WA,
have a fresh appearance; outcrops are entablature and talus development is Rockwell Hanford Operations, RHO-BW-SA-217P, 121 p.
' & ALLUVIAL DEPOSITS common. Groundmass contains plagioclase microlites, clinopyroxene, and Gilbert, J.D., L}ch Ffiety, and Roland Lanrge, .1983, Seismotectonic study Black
A f olivine in an opaque-rich glass. Xenocrysts and possible phenocrysts Canyon Diversion Dam and Reservoir Boise Project, Idaho: U.S. Bureau of
810000 Qap | Alluvium of Payette River (Holocene)—Well-rounded basaltic and granitic constitute about 5 to 7 percent of the rock and consist of quartz (1-2.5 mm) Reclamation Seismotectonic Report 83-7, 73 p., 3 appendices, 3 plates.
i Y N ' cobbles, pebbles, and boulders in an arkosic sandy matrix; consists of the with reaction rims of clinopyroxene, and plagioclase (0.8-2 mm) most of Hooper, P.R., G.B. Binger, and K.R. Lees, 2002, Ages of the Steens Basalt and
NN braided river floodplain of the Payette River and adjacent low terraces <3 m which exhibits disequililibrium textures (internally corroded). Contains Columbia River basalts and their relationship to extension-related
d (<10 ft) above the floodplain. The low terraces form islands in the Black 51.46 to 52.66 percent SiO, (Table 1), which may be elevated due to the calc-alkaline volcanism in Eastern Oregon: Geological Society of America
4859 : | | 4 Canyon Reservoir and are composed of stratified sandy gravels topped with presence of xenocrystic quartz; vent location is uncertain. Bulletin, v. 114, no. 1, p.43-50.
N b 49530000\ fine sand, silts, and clays. Many more islands are exposed during low water . . . ) o ) Idaho Department of Water Resources (IDRW, 2015, Water Well data.
conditions than are depicted on the map. Thickness estimated at 5 to 14 m Dacite tuff (Miocene or Pliocene)—Light pinkish-gray, densely \{veld(?d dacite Available at: http://www.idwr.idaho.gov/Geographiclnfo/gisdata/gis_data.
' b (15 to 45 ft). Subject to flooding and/or a seasonally high water table. tuff; exposed only in the southwest part of the map. Lower partis a vitrophyre htm (accessed January 20, 2015).
‘ with Iight—colored Ienticul.ar Ienses. of fl.attened pumicg as much as 2 cm in Jarboe, N.A., R.S. Coe, PR. Renne, and J.M.G. Glen, 2008, The age of the
Qas | Alluvium of side streams (Holocene)—Arkosic sand, silty sand, and lesser length in a waxy glass-rich matrix. Vitrophyre contains about 5 percent Steens reversal and the Columbia River Basalt Group: Chemical Geology, v.
4 well-rounded basaltic and granitic cobbles derived from Quaternary plagioclase phenocrysts 1-3 mm in length and about 1 percent quartz of 273, p. 158-168.
terrace deposits and Tertiary sediments; thickness generally <3 m (<10 ft). similar size. Upper part is devitrified and more massive. Basal contact not Kirkham, V.R., 1931, Revision of the Payette and Idaho formations, Journal of
o P, { . well exposed, but unit appears to overlie the Tcr/ unit and dip more to the Geology, v. 39, no. 3, p. 193-239.
|‘ ' Lowest terrace alluvium (Holocene)—Terrace surface about 2 m (7 ft) above southwest than west. Possibly correlative with the Soldier Creek dacite of LeBas, M.J., and A.L. Streckeisen, 1991, The IUGS systematics of igneous rocks:
& 3 ’ } active channel of Sweet Creek. Clemens (1990) in the Timber Butte area 21 km (13 mi) to the northeast. Journal of the Geological Society, London, v. 148, p. 825-833.
2 ¥ 4 ! : : : . . . Martin, B.S., 1984, Paleomagnetism of basalts in northeastern Oregon and
43° 52! 30" =—=3 ; J 43 527 30" Second highest terrace alluvium (Late Pleistocene)—Terrace surface about 4 m Grande Ronde Basalt undifferentiated (Miocene)—Dark-gray and mottled [ 1daho: W. h'g State University M.S. Thesis. 151 8
nee 2z’ 30" !l 20 4 %95 %9 BONNE 116 157 (13 ft) above level of Qt,; forms the largest Sweet Creek terrace. yellow-green, fine-grained aphyric to microporphyritic basaltic andesite west-central [daho: Washington State University M.>. Thesis, P:
) ] Conchoidal f,racturin common. Plagioclase. clinopvroxene. and opa ue’ Sappington, R.L., 1981, A progress report on the obsidian and vitrophyre sourc-
Base Map Credit . . Field work conducted 2014-2015. Third highest terrace alluvium (Late Pleistocene)—Discontinuous, slightly oxides are the rima? minerals'andgthe mat,rix ic Fl)zss-rich ,Contairf)s ?ess ing project, in B. Norquist, ed., Idaho Archeologist, v. 4, no. 4., p. 4-17.
Base digitally scanned from 24,000-scale USGS film separates, 1985. N &i& S| % This geologic map was funded in part by the U.S. Geological dissected terrace remnant of Sweet Creek about 9 m (30 ft) above Qt,. than one per. Et mi ry henocrvsts of plagiocl 1g mm or [' in lenath Savage, C.N., 1961, Geology and Mineral Resources of Gem and Payette coun-
Shaded elevation from 10 m DEM. N SCALE 1:24,000 3 & S Survey National Cooperatll\jeggsezlwog:c(:i fr\]/\;pgan“g/-\l’cr&g);a&, ) f | N [ an one perce crophenocrysts of plagioclase or less in length. ties: Idaho Bureau of Mines and Geology County Report no. 4, 50 p.
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Table 1. Major oxide and trace element chemistry of samples collected in the Montour quadrangle.
Major elements in weight percent Trace elements in parts per million
Sample Map
number Latitude Longitude Unit name unit | SiO, TiO, ALO, Fe,0,7 FeO* MnO MgO CaO Na,0O K,O P,O; Total LOI | Ni Cr Sc V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th Nd U Co
A Peterlszn A’ 14DF501  43.9363  -116.2949 Lower Columbia River Basalt Group Tarl | 4802 181 1474 1321 018 809 1032 249 04 025 9951 190 | 182 182 28 264 159 55 425 93 280 73 191 61 109 < 11 29 <05 <05 56
4,000 Gule 4,000 14DF502  43.9487 1163659 Lower Columbia River Basalt Group Tal | 4834 159 1542 1259 020 821 1014 250 029 026 9954 3.9 | 154 234 26 279 201 44 489 120 275 90 181 79 92 <1 13 26 <05 0.5 57
Squaw 14DF504  43.9482  -1163681 Lower Columbia River Basalt Group Tal | 4847 187 1874 1175 017 415 1055 3.08 054 025 9957 158 | 98 77 26 295 183 125 595 121 232 87 229 178 90 1 9 24 12 17 45
CPE-3 Creek 14DF506  43.9418  -11637196 Lower Columbia River Basalt Group Tal | 4901 185 1573 1244 020 632 113 255 036 03 10006 3.36 | 127 193 30 297 157 145 489 120 278 108 189 63 107 < 11 30 25 <05 52
3,000 GEO#1  Qafo Qt, Qt, Qtg 386478 3,000 14DF508  43.9092  -1163475 Lower Columbia River Basalt Group Tal | 5171 188 1691 1214 018 370 882 330 091 043 9998 294 | 33 58 26 236 427 126 536 164 373 102 207 178 98 <1 17 29 27 <05 38
= | \ l/ 14DF509  43.8751  -116.2856 Porphyritic dacite dike Tdp | 6207 094 1586 5.99 011 243 392 350 466 042 9990 236 | 12 21 12 119 1265 186.1 850 439 252 256 247 42 95 17 52 135 393 61 16
Tsy 14DF510  43.8076  -116.3036 Basaltic andesite of Baltic Creek Thab | 51.92 255 1482 12.07 049 403 820 306 175 078 9967 1.86 | 51 33 23 233 1032 257 456 316 421 303 205 34 138 17 30 51 26 12 50
& 2,000 ey 2,000 & T4DF511  43.8946  -116.3195 Basaltic andesite of Baltic Creek Tbab | 51.93 258 1477 1287 019 432 760 305 172 074 9977 094 | 42 71 24 228 943 254 443 360 413 306 205 35 131 16 30 50 55 1.0 43
Kadh 14DF512  43.8024  -116.3222 Basaltic andesite of Baltic Creek Thab | 52.60 283 13.86 13.41 020 416 705 282 211 085 9989 129 | 41 88 26 245 901 354 298 475 467 361 203 38 144 12 29 46 67 27 43
. Kadh 14DF513  43.8849  -116.3227 Basaltic andesite of Baltic Creek Thab | 5134 3.03 1385 14.02 020 400 770 275 196 092 9977 1.69 | 43 76 25 255 903 312 316 377 471 341 200 40 149 9 27 48 138 0.5 45
1,000 Y g 1,000 14DF517  43.8929  -1163619 Lower Columbia River Basalt Group Tal | 4791 182 1877 1345 022 354 1017 302 055 034 9989 398 | 93 92 30 290 330 61 510 134 313 99 202 159 108 <1 12 27 45 <05 54
\ Kgdh 14DF519  43.8783  -116.3575 Basaltic andesite of Baltic Creek Thab | 51.80 295 13.86 13.52 022 446 7.9 301 1.83 086 9970 1.04 | 45 83 22 235 853 356 300 370 483 343 208 40 130 <1 33 54 69 13 47
14DF520  43.8790  -116.3466 Basaltic andesite of Baltic Creek Thab | 5236 289 1391 13.61 020 421 730 281 194 087 10010 1.62 | 43 65 27 240 878 31.9 304 367 466 342 197 39 148 2 28 53 157 <05 44
0 0 -
Water wells shown with Idaho Department of Water Resources WelllD number. Water well logs can be found at No vertical exaggeration. 14DF524  43.9288  -1163411 Lower Columbia River Basalt Group Tal | 4866 178 1532 13.26 017 707 1041 248 033 023 9971 534 | 234 350 28 253 144 21 441 91 258 89 181 99 132 3 10 19 <05 0.6 73
http://www.idwr.idaho.gov/apps/appswell/RelatedDocs.asp?WelllD=xxxxxx where “xxxxxx” is the six-digit WelllD. 14DF525  43.9287  -1163415 Lower Columbia River Basalt Group Tal | 5072 186 1464 1314 017 609 976 220 086 028 9972 644 | 136 281 29 177 366 7.6 1001 101 261 72 162 63 9 < 9 18 <05 <05 55
14DF526  43.9291  -1163419 Lower Columbia River Basalt Group Tal | 4858 181 1539 12,96 024 616 1106 259 067 025 9971 418 | 161 217 30 286 200 9.1 438 108 270 89 183 56 106 <l 13 24 13 <05 62
14DF527  43.9292  -116.3422 Lower Columbia River Basalt Group Tal | 4796 198 1573 13.29 019 712 964 299 057 033 99.80 142 | 104 90 26 265 234 89 543 112 284 103 192 59 106 <l 13 31 <05 0.7 56
14DF528  43.9292  -1163429 Lower Columbia River Basalt Group Tal | 5077 198 1613 1318 026 510 871 251 071 043 9978 7.03 | 112 60 29 243 496 7.8 861 108 269 102 184 68 112 <1 14 25 30 1.1 57
14DF529  43.9290  -116.3437 Lower Columbia River Basalt Group Tal | 4854 176 1848 1272 024 322 1025 338 088 037 9984 270 | 90 92 32 284 309 93 506 128 309 85 207 176 103 <1 11 35 1 0.6 50
14DF531  43.9262  -116.3499 Basaltic andesite of Baltic Creek Thab | 52.18 286 13.93 13.48 026 428 729 300 1.83 086 9997 137 | 43 64 24 240 838 299 317 354 465 346 207 47 145 <1 32 56 110 27 45
14DF532  43.9295  -116.3409 Lower Columbia River Basalt Group Tal | 4831 181 1491 12,99 020 850 1010 246 039 023 9990 2.85 | 214 281 28 260 205 73 411 84 290 94 188 94 103 <1 11 27 <05 <05 59
14DF534  43.9342 -116.3656  Lower Columbia River Basalt Group Terl 4826 1.97 15.63 12.90 0.19 720 10.07 2.84 0.50 0.31 99.87 2.24 86 77 26 281 266 56 569 131 30.2 12.1 20.1 48 102 <1 14 31 <0.5 <0.5 54
14DF541  43.9918  -1162710 Lower Columbia River Basalt Group Tarl | 4854 178 1565 12.98 019 755 979 271 036 025 9980 120 | 170 239 27 273 229 3.4 493 121 274 83 184 64 97 4 13 22 <05 0.8 56
14DF542  43.9859  -116.2767 Lower Columbia River Basalt Group Tal | 4861 188 1608 13.04 019 658 977 286 047 028 9976 122 | 106 124 26 258 233 71 508 130 283 89 192 51 9 <l 15 23 <05 <05 48
’ 14DF543  43.9841  -116.2783 Lower Columbia River Basalt Group Tal | 4778 187 1633 1338 019 667 985 296 047 029 9979 093 | 132 117 24 271 276 66 538 129 284 98 199 77 100 < 16 25 <05 <05 51
B Anderson Johnson Stagecoach Baltic B
4,000 Cl'eek Creek Canyon Snyder 4,000 14DF544  43.9796 -116.2783  Lower Columbia River Basalt Group Terl 48.44 1.85 1577 13.43 0.19 6.74 9.35 3.04 0.54 0.33 99.68 0.29 106 61 25 265 297 7.7 556 140 31.5 9.9 203 52 100 <1 15 27 0.5 <0.5 51
Payette 14DF545  43.9700  -116.2816 Lower Columbia River Basalt Group Tal | 4909 185 1500 1274 019 775 1010 253 047 026 10017 1.67 | 149 243 29 289 264 72 431 132 288 92 186 54 104 <1 14 26 <05 0.6 51
of River 14DF546  43.9809  -116.2673 Lower Columbia River Basalt Group Tol | 4845 194 1559 1339 019 681 948 298 054 033 9970 029 | 103 68 25 282 254 85 527 140 30.1 101 196 57 100 <1 14 25 05 0.5 53
3,000 3,000
£ 14KS003  43.9046  -116.3384 Homblende-biotite granodiorite Kedh | 6451 0.84 1603 4.94 010 207 495 338 234 042 9958 060 | 7 29 10 98 1070 749 646 305 237 277 224 16 87 7 30 70 107 10 8
14RL062 43.8976 -116.3686  Lower Columbia River Basalt Group Terl 48.83 2.19 18.04 13.85 0.22 4.18 8.52 3.05 0.58 0.48 99.94 6.95 37 43 30 285 462 6.6 473 206 39.8 102 222 177 114 1 16 33 6.9 1.2 43
E 2,000 2,000 14RL063  43.9166  -116.3567 Lower Columbia River Basalt Group Terl 49.09 158 1825 12.67 021 430 974 291 062 028 9965 607 | 110 99 28 270 305 79 467 132 323 79 192 163 105 5 13 26 26 <0.5 53
14RLO67 43.8837 -116.3665  Dacite tuff Tdt 68.29 1.33 15.46 8.69 0.04 0.32 0.62 1.06 3.62  0.22 99.65 6.94 15 30 13 101 1935 120.4 207 419 258 329 275 15 178 40 124 157 22.7 <0.5 18
000 000 15RL0O09  43.9991  -116.3263 Grande Ronde Basalt undivided Teu | 566 232 1421 1189 020 285 599 369 180 055 9966 258 | 5 18 21 182 720 404 334 249 426 190 204 44 122 2 17 32 37 11 28
/ ’ 15RLOT9  43.9956  -116.3697 Obsidian from younger sedimentary deposits Tsy | 76.34  0.02  13.63 0.5 011 006 069 437 429 002 10008 079 | 5 9 1 4 54 2043 30 66 455 458 269 10 60 30 17 23 174 48 <1
BX6254  43.9730  -116.2593 Lower Columbia River Basalt Group Tarl | 4834 1790 15.41 1121 0171 798 992 277 041 0259  98.26 202 259 27 262 307 6 489 113 25 98 18 73 106 2 11 27 2 20 2
0 N . . 0 BX6255 43.9676 -116.2660 Lower Columbia River Basalt Group Terl 48.86 1.970 16.07 11.52 0.174 7.54  9.64 2.68 0.52 0.316 99.28 137 190 30 294 260 7 457 134 27 123 20 51 113 3 16 37 2 23 0
o vertical exaggeration.
All analyses performed at Franklin and Marshall College X-Ray Laboratory except samples with prefix BX which were sampled by James Fitzgerald in 1979 and reanalyzed in 2015 at
Washington State University’s Geoanalytical Laboratory for major and trace elements.
“Franklin and Marshall College reports total iron as Fe,O,.
“#*WSU Geoanalytical Laboratory reports total iron as FeO.
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