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‘- So\e ﬁ:"’j%?gi i pebbles of Jurassic Nugget Sandstone interpreted as Pliocene colluvium. Tht includes reworked pyroclastic beds with stacked paleosols, “Pre-Kilgore tuff” (not visible), and tuff of Wolverine Creek (Thw) shown
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f I SYMBOLS Heise volcanic field REFERENCES
l I/Qba SEDIMENTARY DEPOSITS - Gannett Group (Early Cretaceous)—Consists of Draney Limestone, Bechler . . o . .
| Qel i o ' Formation, Peterson Limestone, and Ephraim Conglomerate. Poor exposure Kilgore Tuff (Pliocene)—Rhyolitic ignimbrite, der?sely welded, with sparse (.2'7
| ! N ——— Contact: dashed where approximately located. Alluvial Deposits conditions precluded separation of the units on map. Mapped on occur- percent), small (<2 mm) phenocrysts f)f plagioclase, quartz, and sanidine. M.H. Anders, D.W. Rodgers, S.R. Hemming, Janet Saltzman, V.J. DiVenere, J.T.
5 N ) — rence of distinctive sublithographic, white-weathering limestones with a Maroon and dark-gray, flattened pumice 3 to 3.5 cm in length are locally Hagstrum, G.F. Embree, and R.C. Walter, 2014, A fixed sublithospheric
. 4 o, w6 e —_ _— Normal faglt: ball and bar on downthrown side; dashed where Alluvium of the Snake River (Holocene)—Gravel, sand, and silt deposited in conchoidal fracture (Draney or Peterson) separated by red shale or abundant. Most commonly exposed along Willow Creek and Meadow source for the late Neogene track of the Yellowstone hotspot: Implications
e approximately located; dotted where concealed. and adjacent to braided channels of the active floodplain; clast grain size mudstone beds (Bechler). Less frequently identified were the diagnostic Creek as ledge-forming, pale-purple to grayish-purple, devitrified rhyolite of the Heise and Picabo volcanic fields: Journal of Geophysical Research
. and lithologies similar to Qgsr. Includes low terraces capped with about 25 pebble conglomerate interbedded with heterogeneous red, gray-green or with lithophysae 1 to 3 ¢m in diameter that forms very resistant blocky Solid Earth, v. 119, p. 2871-2906.
. A Thrust fault: teeth on upper plate; dashed where approximately cm (10 in) silty sand. Maximum thickness from water wells is 30 m (98 ft). purple sandstones and siltstones of the Ephraim Conglomerate. Thickness outcrops with rounded edges. Shown as Qel/Thk where covered by loess. Barney B., AJ Jernigan, D. Doherty, D. Moore, and G. Embree, in preparation,
- . — = I 35 located. Areas underlain by this unit are subject to frequent seasonal flooding and totals about 367 m (1205 ft) in the Caribou Range (Jobin and Schroeder, Thickness varies abruptly in map, from <2 m (6.5 ft) to about 15 m (49 ft). Bedrock geology of the Heise area, Idaho: Idaho Geological Survey Techni-
3 . - v — — Syndli il . dashed wh . W 4 dotted standing water. Contains ecologically important stands of riparian cotton- 1964); and about 442 m (1452 ft) in the Snake River Range (Staaz and At top of Call Dugway of Meadow Creel'< (Fig. 4), unit cqnsists of about 2 m cal Report, scale 1:24,000.
/ X - Sync Ee axia ’[racle.CI ashed where approximately located; dotte wood gallery forest. Albee, 1966). In both areas, the Ephraim Conglomerate makes up >300 m (6.5 ft) of black to dusky-blue basal vitrophyre overlain by dusky-red to Bolte. Torsten. Francois Holtz. Renat Almeev. and Barbara Nash. 2015, The
W ere COnCea e . . . . . . . ’ ’ ’ ’ ’ ’
>1000 ft) of the G . medium-red, glassy to vitric ash with abundant lithics (Watts and others, . . . . -
b t Alluvium of Willow Creek (Holocene)—Reddish-gray to gray, silty sand, silty ( ) of the Group 2011, Refereﬁce Zection defined in southfacing ravine along Meadow Blacktail Creek Tuff: an analytical and experimental stud.y of rhyolites from
M o0 \& Strike and dip of bedding. clay, gravel, and boulders in Willow Creek floodplain below Ririe Dam; - Stump and Preuss Formations, undivided (Middle-Late Jurassic)—Stump Creek (NWYs SWVs sec. 1, T. 2 N., R. 40 E; Morgan and Mclntosh, 2005, ’;\I;‘e Hellse volzaFr)utc f||6|d’ Ye{lg;/stor;ezzotspot system: Contributions to
bR g2 derived from weathered Mesozoic sedimentary rocks, rhyolite, basalt, and Formation consists of gray-green, thick-bedded, fine-grained silt Data Repository 2005059) is 11.5 m (38 ft) thick. Reverse magnetic polarit v inera ogy and reroiosy, V. 199, p. et
i i i i gray-g & Y pository gnetic polarity Christ R.L., 2001, Th t d Pl Yellowstone Plat
Q 4_825 X Strike and dlp of vertical beddlng. loess. Thickness ranges from about 9 to 27 m (30 to 90 ft) in drill IOgS for limestone; gray-green shale and calcareous siltstone; and gray-green to that can be measured in field with fluxgate magnetometer. Mean ages from rl\jol|a(jr;5ne|r(1, f]eld,of W (,)m[: (nggall'?(:nzrg/da[\r/]\ontalr?;e&es eGZ\(/)\ﬁ)o::jc;ﬂ Sljrizu
15 . . L Ririe Dam (Patrick and Whitten, 1981). The reddish-gray color of Willow brown, calcareous glauconitic sandstone. Preuss Formation is swale- single-crystal laser-fusion “°Ar/°Ar analyses are 4.45 + 0.05 Ma (Morgan . Y & ! T 8 Y
25 Strike and dip of bedd terpreted to b turned on th N L : 5 gle-cry Y 8 Professional Paper 729-G, 145 p.
{ BO-F rike and dip of bedding interpreted to be overturned on the Creek alluvium is traceable downstream from Ririe Dam to its confluence forming, red to reddish-gray, thin-bedded calcareous siltstone gradin and Mclntosh, 2005; FC-1 standard 27.84 Ma) and 4.61 + 0.01 Ma (Anders g ’ ) ) )
: & greY, gracing , 2005; Cohen, K.M. and P. Gibbard, 2011, Global ch hical correl
Qel/Thk [ basis of Stratlgraphlc succession or pOSlt[On. with the Snake River in the Idaho Falls area (Phl”lps and Welhan 2012). upward into thicker bedded hematitic-red calcareous sandstone. Generall d h dard . | onen, K.M. an : tobard, 4 Obal ¢ rOnOStratlgrap ical correlation
{ | : : ; ' P ) Y and others, 2014, FC-1 standard 28.201 Ma; error on age 10). Formerly table for the last 2.7 million years, Subcommision on Quaternary Stratigraph
Subject to seasonal flooding and high water tables. poor exposure conditions precluded separation of the units on map. Thick- called “tuff of Heise C” (Prostka and Embree, 1978) on southeastern margi : years, Y grapty
\ i i itic foliati ' 4 sin International Commissi Stratigraphy), Cambridge, England. Availabl
2 | [p22 Strike and dip of eutaxitic foliation. ness in the Caribou Mountains is about 49 m (160 ft) for Stump and ab i in; “ ” i (International Commission on Stratigraphy), Cambridge, England. Available
. . . p and about of the Eastern Snake River Plain; and “tuff of Spencer” on northern side . .
Q Y ; ] . Alluvium of side streams (Holocene)—GCravel and sand deposits of small 114 m (375 ft) for Preuss (Jobin and Schroeder, 1964): in the Snake River (McBroome and others, 1981) at http://quaternary.stratigraphy.org/charts/ (accessed 30 March 2015).
| 4o, Basaltic volcanic vent, concealed. tributary channels; thickness generally is less than 3 m (10 ft). Subject to ! ! Ccbroome and ofhers, ‘ Dansart, W. J., J. D. Kauffman, and L. L. Mink, 1994, Geothermal resources of
: 4 T 0° R flooding duri during i hundersh Range, about 57 to 76 m (186 to 250 ) for Stump and 6.4 to 20 m 21 fo o, : : : - . ; Idaho: Idaho Water Resources Research Institute Miscellaneous Report 12
z & 7 : . ooding during wet seasons or during intense thundershowers. 68 ft) for Preuss (Staaz and Albee, 1966). Rhyolitic tuffs and sediments (Pliocene-Miocene)—Consists of stratigraphic : : ¢ _ _ port 12,
S o 100 y 7 SR-1 ® Geochemical sample (see Table 2). 7 luvium of the Snake Ri (Hol e Pleist  Satified interval between Thk and Thb where poor exposures and complex stratigra- 1 plate, map scale. 1:1,000,000, 1 table. Available at: http://www.idaho
N4 ' ; erraceda ff‘”“ d° Td“a e ('i"erd 1o ,OCZ“;' ate | €1s oceanl'— dra[')'e Twin Creek Limestone (Middle Jurassic)—Dark-gray, thin-bedded shaly phy do not permit separation of distinct units at the map scale of 1:24,000. geology.org/PDF/Miscellaneous_Reports_(MISC)/Geotherm_ID_1994.pdf.
ey rrac11 ) Paleomagnetic sample (see Table 1). sand, th,t an f%ra\;e Le.slosllte. anf mctseI .ur!lng targe !c;rg a I?h'ek am limestone; characteristically weathers to light-gray and yellowish-gray, Shown as Qel/Tht where covered by loess. Beginning at base of Thk in Doherty, D.J., 1976,. Grqund surge deposits in eastern Idaho: Master’s thesis,
a8y é oy y W 1 showine Well D ber W 0 . ]E)r pretz istoric hpo s.f.ll Qogtles t05 %rave“s;lﬂr;n ar to unit Qgsr. Thickness splintery or pencil-shaped fragments 7-10 cm; interbedded with sandy Meadow Creek, at least four yellow-brown to reddish paleosols are devel- Wayne State University, 114 p.
A / e 346573 - atfer W(;E ts c;vzltmg/ e ! n.L(Jimh er. /ater ;/ve Oglsl/éalnt 3 rom topographic profiles is about 5.5 m . oolitic medium-bedded limestone. Thickness is about 365 m (1200 fo) in the oped in about 12 m (39 ft) of rhyolitic tuffs, and tuffaceous floodplain and Dossett, T.S., T.H. Reed, S.L. Mcllrath, D.K. Moore, and G.F. Embree, 2012,
J S)un a " [FI)I.D\L\/WW.I wr.i ; o.gf)v appsﬂappstwhe .es'e.t 7| Alluvial fan deposits (Holocene-late Pleistocene)—Gravel, sand, and silt Caribou Range (Jobin and Schroeder, 1964) and about 265 m (870 ft) in the lacustrine sediments (Fig. 4). An unwelded, pumiceous, crystal-poor Geologllc map of. the South Fork.of the Snake Rlvgr between Swan Valley
{ Tsc) WZ(I:ISI.S)SP' elllD=xxxxxx(where “xxxxxx” is the six-digi deposited where Birch Creek and other major secondary streams join the Snake River Range (Staaz and Albee, 1966). rhyolitic tuff informally termed “Pre-Kilgore tuff” is present near the base of ?n2d4 %'(r)'g' Idaho: Idaho Geological Survey Technical Report 12-5, scale
g 4 > - : ; ; ; ; ; . this section. Zircons from this tuff yielded a U-Pb age of 4.87 + 0.20 Ma e :
J 4 J Snalfe River outwash plain or floodplaln. Thlck.ness from topographlc Nugget Sandstone (Early Jurassic)—Pale reddish-brown to moderate reddish- . Y ) & P Embree, G.F, L.A. McBroome, and D.). Doherty, 1982, Preliminary
& - y Ty Solgans1on QP’ Oil and gas exploration well profiles <4 m (<13 fo). May be subject to local flooding during seasonal high orange, medium-bedded and cross-bedded, fine- to medium-grained EWatt?( ;an(?c otif]fers% %/31:' samp(l;e 06kH(S /174)) Be}l]ovx;] this un;t (Ijs Sbout E;,O o stratigraphic framework of the Pliocene and Miocene rhyolite, Eastern
w il & 0. ’ - ioh-i - ’ i B / B K / 164 ft) of tuff of Wolverine Creek (Thw), which is included in Tht in " . . . ot
gg < / D %ﬁé’ ' runoff or during high-intensity storms. quartz arenite. Shown as Qel/Ts where covered by loess. Typically forms Meadow Creek but mapped separately in the Heise cliffs area (sec. 4, T. 3 Snake River Plain, Idaho, in Bonnichsen, Bill, and R.M. Breckenridge, eds.,
58 \ 153 218\ ug £ Quarry or gravel pit. Gravel outwash of the Snake River (late Pleistocene)—Gravel and sand depos- low ridges covered with boulders of sub-rounded, very hard sandstone. N., R.41E). ' Cenozoic Geology of Idaho: Idaho Bureau of Mines and Geology Bulletin
" ! . ited during the Pinedale glaciation of the South Fork headwaters; generally Thickness is about 163 m (535 ft) in the Caribou Range (Jobin and Schro- ! 26, p. 333-343.
./' 0 . poorly exposed in the map. In gravel pit west of the town of Poplar (SEVs eder, 1964) and about 78 to 91 m (255 to 299 ft) in the Snake River Range - Tuff of Wolverine Creek (Miocene)—Unwelded, pumiceous, rhyolitic fall and Embree, G.F., D.K. Moore, W.M. Phillips, and H.J. Prostka, 2016, Geologic
QellTs : : p (Staaz and Albee, 1966). Unit suitable for use as crushed rock. lastic surge deposits (Doherty, 1976; Morgan and Mclntosh, 2005). map of the Moody, White Owl Butte, and Wright Creek quadrangles, Madi-
g .2, T.3 N, R 40 E.), consists of massive to thickly bedded, well- / pyroc ge dep Y, ; g / p Y / 8 q gles,
INTRODUCTION e ’ ' : Hed b lack obsidi i inate; d Teton Counties, Idaho: Idaho Geological Survey Technical Report
rounded cobble to pebble gravel, with an open framework filled by suban- . . . . Black obsidian glass, and black and white glass shards dominate; pale son and Teton Counties, Idaho: ldaho Geological Survey Technical Repor
= gular sand. Rare be%s of cgarse to mediumpsand are cross bedded)f Gravel - Mesozoic to Paleozoic Sedimentary Rocks (Cretaceous to Carboniferous)— yellowish-brown pumice fragments and very sparse (<1 percent) crystals of 16-2, scale 1:24,000.
. . . . . clasts are dominated by quartzite with lesser sandstone, granitic rocks, Cross section only. plagioclase, augite, and sanidine are also present. Stratification is massive, Engleman, B., T. Atkinson, V. Thornton, D. Doherty, D. Moore, G. Embree, and
' This map dgplcts rock gnlts exp(.)s.ed at the .surface.or underlying a thin porphyritic mafic igneous rocks, rhyolite, basalt, and limestone. Water planar and cross-bedded, consistent with locally reworked, fall and surge R. Tracy, 2013, Geologic Map of Ririe Reservoir, Ririe, Idaho: Idaho
cover of soil or colluvium. Surficial geological units are als.o deplcj[ed wells indicate maximum thickness of about 21 m (69 ft). Deglaciation ages deposits. Laser-fusion single-crystal “°Ar/*Ar ages from sanidine yielded an Geological Survey Technical Report 13-2, scale 1:24,000.
e~ where mapﬁalgle ég[ a scalle o(j ZF:.24,:)OO.dMafny sources 05 mag |nfqrmatlor} for Pinedale glaciation of Yellowstone-Grand Teton area are about 18.8 to VOLCANIC ROCKS age of 5.59 + 0.05 Ma for the tuff of Wolverine Creek (Morgan and McIn- Geological Society of America (GSA), 2013, Rock Color Chart, 2009 revision:
b were compiled and consulted (Fig. 1 and references cited in Description o P . e tosh, 2005). Gradational with unit Ts where reworked ash, gravels, clays, Munsell Rock Color Book, Munsell Color, Grand Rapids, MI.
' Map Units). Additional important references include Kirkham (1924), Ilzl‘li I;z:eg_lrcacr:gred;rzrr\: :;)irﬁte'zéogés;'?ﬁgs(ariﬁilg:vjzz i?ﬁ(e)rssltszlgotg)e I\jjvael;lo_ Basalt and silts predominate. Mapped as part of Tht in Meadow Cre%ek. Y Kirkham, V.R.D., 1928, Geology and oil possibilities of Bingham, Bonneville,
k Prostka and Hackman (1974), and Prostka and Embree (1978). Water well drained Bannock Bock. Heiseton. and Packham soils are ;ievelop;ed on Basalt of Antelope Creek (early Plei Dark black. vesicul and Caribou Counties, Idaho: Idaho Bureau of Mines and Geology Bulletin
logs (Idaho Department of Water Resources, 2015) were also consulted in o ' ' ! ) . asalt of Antelope Creek (early Pleistocene)—Dark-gray to black, vesicular, Rhyolite of Kelley Canyon (Miocene)—Rhyolite lava flows, crystal poor, with a 8 119 p.. 8 plates.
; t with has 115 to 150 cm (45 to 60 in) of sandy | i i Y Y L-any Y ysa b 119p., 8p
: ' 22 areas of thick loess cover. Uit with as much as 0 cm (45 t0 60 in) of sandy loam covering olivine- and plagioclase-phyric basalt; thickness 30 to 60 m (100 to 200 ft). range of textures and colors. Many exposures are brown, devitrified, and Idaho Department of Water Resources, 2015, All Permitted Wells, in GIS Data
a8py gravels. Contains aggregate (sand and gravel) resources. Shown as Qel/Qba where covered by loess. Erupted from concealed vent massive with closely-spaced joints, some of which conform to regional Mans and Spatial Data, Idaho Dep;lrtmen,t Wt Resources, e att
STRATIGRAPHY Older alluvial fan deposits (late to middle Pleistocene)—Relic alluvial fan n ?ntelc()ipe Fllat aZout 24 kml(1 5 mi) Epsgeakm oéﬁhe to[\;vn of Popl(;ar w:ere bedding and others which are highly eccentric. Less commonly consists of http://www.idwr.idaho,.gov/GeographicInfo/GISdata/wells.htm (accessed
The Popl drangl i ientifically i rtant I d — isolated by stream incision. Surface covered by about 1.5 m (5 ft) of loess |2to102r;neE a lava dam complex on the tna fe. tlver ( ossitt an (;tders, gray perlite with black and orange obsidian remnants. Diagnostic features 23 February 2015).
: e Poplar quadrangle contains scientifically important, well-preserved, . ; . . . Exposures on map are remnants of intercanyon facies of dam flow-deformed chips and blocks 5 to 20 cm contained in . . . :
4 ) AR . . . over unit Ts. Thickness from topographic profiles about 40 m (130 ft). ! . o . . are maroon, flow-deformed chips a OCKs > 10 cm containe Idaho Geological Survey, 2015, Energy, Oil & Gas, Search Oil and Gas Files,
4 \<. and sl sccessed exposures o hyclitc gnimbries o h Hee wolaric PosPnEr complex. Reverse magnetic polariy. Undated Shares similar sratigraphic aphyric groundmass. Maximum thickness in map is 300 m (984 0. K-Ar 1028.1, ‘Sorenson No. 1. Avatlable. at._hipy/ww.dahogeology org/
. _, ie . The is the second youngest of eruptive centers along the . . position and geochemical composition wi w and basalts of the age is 5.7 + 0.1 Ma (Morgan and Mclntosh, 2005). . . : ) - i
y Sa 3 Snake River Plain-Yellowstone hotspot trend. The Heise tuffs consist of Folian Deposits Sommers Butte-Lyons Creek volcanic rift in neighboring Moody and Heise 8 8 JObi;er\Sc:s/g]lLar;\fi‘gf S/SDCEti)[lesdaesrp':ggZNé?Ollzi80?1}1(2%2;5::,[2\/2?'1 i; 2(1(3;3)
¥ la'rge—volume, generally dﬁensely'weldeq ignimbrites erupted from overlap- | Loess (late Pleistocene)—Massive, brown to light-gray, silt, very fine sand, and quadrangles (Embree and others, 2016; Phillips and others, 2016). Blacktail Creek Tuff (Miocene)—Rhyolitic ignimbrite, densely weldgd, wiFh ra;ngle, Bonneville County, Ic,iaho: L,J.S. Geological Survey Mineral Investi-
ping, nested calderas. Major units consist of the Blacktail Creek Tuff (6.62 clay; over 3 m (10 ft) thick in most of the upland portions of the quadrangle. . . ) most abundant (10 to 20 percent by volume) phenocrysts of any Heise unit. ations Field Studies Map MF-277, scale 1:24,000
! N Ma), Walcott Tuff (6.27 Ma, not present in Poplar quadrangle), tuff of The Ririe and Potell soil series developed in the loess contain multiple Basalt of Willow Creek (early Pleistocene)—Dusky-red to grayish-brown, Shown as Qel/Thb where covered by loess. Phenocrysts in order of abun- Laneg E.W., 1947, Report of the subcommittee on sediment terminolo y: Trans-
32307 —— /I 32'307 Wolverine Creek (5.59 Ma), Conant Creek Tuff (5.5 Ma, not present in pedigenic carbonate (Bk) horizons suggesting several periods of deposition. dense, sparsely vesncular basalt W|th.a|'oundant plagioclase megacrysts, 1 to dance are plagioclase, quartz, sanidine, augite, opaque oxides (magnetite a,cti‘on.s, of the,American Geophysical Union, v. 28 no. 6 936-53.8
3 N. _ Poplar quadrangle), and Kilgore Tuff (4.49 Ma). Several names have been Loess is associated with glaciation in the headwaters of the Snake River. 4 cm (Fig. 2); also contains sparse olivine and pyroxene phenocrysts, 1 to 3 and ilmenite), and pigeonite (Bolte and others, 2015). Plagioclase and d kei Py h [T p-f. ) ke:
| N = _‘_ = " — = T.3 N applied to the HVF units over the years (Embree and others, 1982; Durine glaciations. fine-grained sediments were transported onto the Snake mm, and locally abundant calcite amygdules. Groundmass is fine grained to quartz are 1 to 2 mm; sanidine about 1 to 0.5 mm; and pyroxene < 0.5 mm. Le Bas, M.J. and A.L. Streckeisen, 1991, The UGS systematics of igneous rocks:
2N A y/ h - h h I f urng sl ! 5 . ransp . glassy. Shown as Qel/Qbw where covered with loess. Thickness near Ririe P " . S e g Journal of the Geological Society, v. 148, p. 825-833.
! T.2 N, McBroome and others, 1981); here, we use the nomenclature of Morgan River Plain, then blown by northeast-directed winds onto uplands. Promi- Most exposures in map are cliff-forming, medium-gray, devitrified ignim Licciardi. I.M.. and K.L. Pi C . h logi
N \ = i ; ( el ' and Mclntosh (2005) ' A : : . Dam varies between 4.6 to 39 m (15 to 128 ft) (Patrick and Whitten, 1981). brite: intensel Ided locally with lithophvsal cavities 5 to 10 T icciardi, J.M., and K.L. Pierce, 2008, Cosmogenic exposure-age chronologies
) e . nent nor’[heast—tl‘endlng |Ineament5 n IOeSS'COVered areas reﬂect thlS doml- . e . . rite; intense y welded, l10ca y wi ! Op ysa caviues Y cm. ype Of Pinedale and Bu” Lake [aciations in greater Ye”owstone and the Teton
3 \ ) : nant wind direction. In the Idaho Falls area, loess deposition occurred Vent has not been identified but must lie south of the map. Normal magnetic section was defined by Morgan and Mclntosh (2005) at the Blacktail Creek ' 8! msg
STRUCTURE : e polarity (Table 1). Dated by K-Ar methods at 3.1 = 0.2 Ma (Patrick and : i o : : Range, USA: Quaternary Science Reviews, v. 27, p. 814-831.
R Z, between 15 to 25 ka, and about 75 ka (Phillips and others, 2009). In the } . . L Recreation Area boat ramp on Ririe Reservoir in the adjacent Rigby SE Mansfield, G.R., 1952, G h | d mineral f th
e Q . & Jackson Hole, W mi,n ; isodic | d ition / rred between Whitten, 1981, p. 23); this date is clearly erroneous as it is older than the age quadrangle (NEVs SW¥: SEVs sec. 16, T. 2 N., R. 40 E.). There, a fault ansrield, G.K., , eography, geology, and mineral resources o the
v\\ | o The map contains three structural elements: 1) termination of a portion of alf St016 © (ei,15zok (F?{ area, ez Sct)h © 02egi1)egios © .%Ccu'l edbe .deel of Qyh which lies beneath Qbw. Unit consists of an intercanyon flow that separates about 7.5 m (25 ft) of extracaldera facies from 150 m ('> 492 ft) Ammon and Paradise Valley quadrangles, Idaho: U.S. Geological Survey
l = ! the Idaho overthrust belt consisting of thrust faulted and folded Mesozoic abou an atrierce and others, + COCSS-TICN SOT1S are widely unconformably overlies channel gravels of ancestral Willow Creek. Flowed : . R o . Professional Paper 238, 92 p., scale 1:62,500.
. | | . . cultivated in the map area for farming of wheat and other grains. i ) Ve . . i of intracaldera facies. The thick intracaldera facies is well exposed in the McB LA DJ. Doh d G.E Emb 1981 Correlati f mai
— | sedimentary rocks; 2) concealed caldera boundary of the Blacktail Creek onto the Snake River Plain where it is overlain by late Pleistocene (circa map along Meadow Creek (sec. 12, R. T. 2 N., R. 40 E.) where it has charac- cBroome, L.A., ..J. oherty, and G.F. Embree, 1981, Correlation of major
/ = J N\ 1830 Tuff of the HVF depicted in the cross section as a vertical contact against . . 15-24 ka) glacial outwash deposits. The unit has a similar stratigraphic o . L " ! . . Pliocene and Miocene rhyolites, eastern Snake River Plain, Idaho: Geologi-
. Qel/Thk . . . Mass Wasting Deposits - A > teristic vertical columnar joints. Unit has strong normal magnetic polarity : : :
: M d Pal d t ks: 3) | faults al th g ep d h I ba and by basalts of th cal Society of Montana Guidebook, Southwest Montana Field Conference
i ’ {. : eSkOZORI'C ar;h ta eozollc se f|tmhenGary (;[O\(/: Is], f n?trma é(llljj st asor;% e Eosmon ag ge(L)c emclca IfomlpOSI.tIOT.\ﬂaS hQ };a an dnes:jr y ka)lsa ts2oO Itv‘e easily verified with fluxgate magnetometer in the field. Mean age from 330 / )
i . : nake River that are splays of the Grand Valley fault zone (Piety, Sullivan, | Colluvium (Holocene-Pleistocene)—Angular boulders and pebbles of rhyolite ommers Butte-Lyons Creek volcanic rift which are dated at about 2.0 Ma single-crystal laser-fusion “°Ar/°Ar analyses is 6.62 + 0.03 Ma (Morgan and 223350, o )
& h > and Anders, 1992). and/or basalt mixed with poorly sorted sand and silt that drapes steep thbrie andgthekrs, 231(32)Phtl)ll|p?tar;]d others, 2016). H0\t/§/ever,l th.f Somtr:er Mclntosh, 2005; FC-1 standard 27.84 Ma) and 6.66 + 0.01 Ma (Anders and Mor\%grc'al;"ié'f?er}j \/g/ﬁcakg/‘lg:c;?ss|'a?r?0|5d'£;nI\:/ge:tz(rjndﬁ\gj\l?%n;g:gg?i;ﬁ“;;?;i
3 \ % hillslopes below cliffs in Willow Creek canyon. Some thicker deposits utte-Lyons Lreek an a basalts have reverse magnetic polarity so they others, 2014, FC-1 standard 28.201 Ma; error on age 10). Formerly called . e / ! )
: o . . ; ; i ; ’ ! ’ ! : f A Bullet . 117, no. 3-4, p. 288-306.
N AN GEOLOGIC HAZARDS transition to hummocky slides and slumps (unmapped), or to alluvial fans 3{/?””(“ Cpreclls'e[é/' cc;rrelatlvle. POS'“?” of ?bw at[F’nS the ca(;lyon “T of “tuff of Spring Creek” or “Heise A” on southern margin of Snake River Plain Patricék gt,e\t‘lcaang Cel3ln§/\>/hitter; 10981 ,Ggological and seismological investiga-
i iles indi i illow Creek indicates emplacement prior to most incision and suggests an “ : " . » DM, -B. / /
Spring floods along the Snake River, and Willow Creek where it enters the (unmapped). Topographic profiles indicate thicknesses range from about ; P P i i 88 _ (Prostka and Embree, 1978), and “tuff of Edie School” on northern margin tions at Ririe Dam, Idaho: Geotechnical Laboratory, U.S. Army Engineer
g C ) ver, a : : 15t 5m(5to 16 ft) early Pleistocene age during the normal polarity Olduvai subchron (1.95 (Embree and others, 1982) / ’ 8
Eastern Snake River Plain, were significant hazards prior to construction of ’ : 1.77 Ma). Unit may be suitable for use as crushed rock. ’ ’ Waterways Experiment Station, Miscellaneous Paper GL-81-7, 139 p.
\~ L hk /Qas 7 the Palisades Dam in 1957 and Ririe Dam in 1978. Landslide deposits (Holocene-late Pleistocene)—Slumps, rotational slides, and Phillips, W.M., .M. Rittenour, and Glenn Hoffmann, 2009, OSL chronology of
7 » ' 0 o™ . . . — small shallow debris slides; most involve hillslopes in Willow Creek canyon Basalt of Birch Creek (early Pleistocene to Pliocene)—Dark- to light-gray, ACKNOWLEDGMENTS late Pleistocene glacial outwash and loess deposits near Idaho Falls, Idaho:
9 . ey Tl 3 of a9 The Heise fault has late Pleistocene offset in the Rexburg area (U.S. and in Meadow Creek with northeast aspects that are underlain by clay-rich medium-grained, dense to vesicular, olivine- and plagioclase-phyric, Geological Society of America Abstracts with Programs, v. 41, no. 6, p. 12.
19 | » / § 4 ot . Geolloglﬁal Survey, 2806)' :,O Holocene ground rupture or historical earth- units Ts or Kw. Influence on landslide occurrence by aspect may be related diktitaxitic basalt; locally contains very abundant clusters or rosettes of Phillips, W.M. and J.A. Welhan, 2012, Geologic map of the Ucon quadrangle,
[ \ k@ \ 0% quakes have occurred on this structure. to high seasonal moisture from buildup of snow produced by northeast- tabular plagioclase up to 1 cm. Shown as Qel/Qbb where covered with We thank David Doherty and Roger Hoggan for providing their unpub- Bonneville County, Idaho: Idaho Geological Survey Digital Web Map 147,
5873 | . ' A % directed winds. Several large landslide complexes involve undercutting of loess. At Ririe Dam, consists of five flows as indicated by interbedded clays lished geologic mapping to us. Glenn Embree led informative field trips to scale 1:24,000. .
Qel/T : \ MINERAL AND ENERGY RESOURCES Qbw, Tyh, or Thk by Willow Creek. Operation of Ririe Reservoir may also (gray-gr?en .ar.1d very plast.lc), flow breccnas (orange to lgrown), ano!/(?r the Poplar quadrangle and provided many insights into the stratigraphy of Phillips, W.M., GF Embree, J.A. Welhan, and D.L. Garwood, 20.1 4, Geolqglc
. ( have contributed to these landslides. Topographic profiles indicate lithologic dissimilarity (Patrick and Whitten, 1981). Total thickness at Ririe the Heise volcanic field. BYU-Idaho students T. Atkinson, B. Barney, B. map of the Ririe Quadrangle, Madison, Jefferson, and Bonneville Counties,
B ) The following map units have potential as aggregate resources: sand and thicknesses for the larger slides range from about 5 to 20 m (16 to 66 ft). Dam is about 76 m (250 ft). In quarry along Birch Creek (NEVs SW¥i sec. Engleman, T.S. Dossett, AJ Jernigan, S.L. Mcllrath, T.H. Reed, R. Tracy, and Idaho: Idaho Geological Survey Digital Web Map 165, scale 1:24,000.
> s / gravel, Qasr, Qtsr; crushed rock, Qbb, Qbw, and /n. Existing gravel pits and 14, T.3 N, R. 40 E.), elongated vesicles 5-10 cm long lie above a light-red V. Thornton contributed to the production of IGS technical reports Phillips, W.M., D.K. Moore, D.M. Feeney, and G.F. Embree, 2016, Geologic
/ 3 & a ' quarries are depicted on the map. chill zone 3-5 cm wide and terminate upward at fractures (Fig. 3). Prelimi- compiled for this study. map of the Heise Quadrangle, Madison, Jefferson, and Bonneville Counties,
e — ) ) SPRING DEPOSITS nary location of vent (SW"s SW¥s, sec. 18, T. 3 N., R. 40 E.) is concealed by Idaho: Idaho Geological Survey Digital Web Map 176, scale 1:24,000.
The Sorenson No. 1 oil and gas exploration well (SWVs SW¥s sec. 33, T. 3 loess and Qyh deposits and therefore based on topography and landscape Pierce, K.L., D.R. Muhs, M.A. Fosberg, S.A. Mahan, J.G. Rosenbaum, J.M.
4818 N., R. 41 E.) was drilled in 1928-1930to a tOt{il d?Pth Of.”50 m (3.’774 fo. - Travertine (Holocene-Pliocene)—Sloping mound of light-gray to yellowish- position. Reverse magnetic polarity (Table 1). Dated by K-Ar methods at 6.7 Licciardi, and M.J. Pavich, 2011, A loess-paleosol record of climate and
a8)g i No production was reported. Further information including formation tops gray, thin-bedded, vuggy limestone deposited by hot springs adjacent to +0.7 Ma and 7.3 + 0.4 Ma (Patrick and Whitten, 1981, p. 23); these dates glacial history over the past two glacial-interglacial cycles (~150 ka), south-
A : is available at Idaho Geological Survey (2015).The well was reported to Stinking Spring Creek. Thickness from topographic profiles about 13 to 30 are clearly erroneous as they are older than the age of Thk which lies ern Jackson Hole, Wyoming: Quaternary Research 76, p. 119-141.
; bottom in the Carboniferous Wells Formation. m (43 to 100 ft). Hot springs location and activity may be influenced by beneath Qbb. The unit has a similar stratigraphic position as the basalt of Piety, L.A., J.T. Sullivan, and M.H. Anders, 1992, Segmentation and paleoseis-
) Potential geothermal resources include: unnamed spring along Birch Creck proximity to normal faults. Rexburg which is dated at about 3.3 Ma in the nearby Ririe 7.5-minute micity of the Grand Valley fault, southeastern Idaho and western Wyoming,
: A N N\g/w4 e e e -'spring Num%er%‘)-]SgDansart e quadrangle (I.Dhilllips and ot.hers, 2014.1). However, th.ese flows are not the ZHN T 77 ; in Link, P.K., M.A. Kuntz, gnd L.B. Plgtt, eds.,. Regional geplogy of Eastern
3 . Y hk others, 1994); inécti\,/e.hot ; ri.n . ir.1,dicated by travertine réwound QT same unit as indicated by differences in paleomagnetic, trace element, and AN o \ s>~ Idaho and Western Wyoming: Geological Society of America Memoir 179,
\ s ] along ,Stinkiné Spring Creek F()NV\E/;% NWs sec y9 T.3 N, R. 41 E); and WEAKLY CONSOLIDATED SEDIMENTS petrological data, as well as probable vent location. Unit may be suitable 2 ANS=Z) p. 155-182.
5809 ¢ warm water well (22° C) with high dissolved solids and strong sulfur smell Sedimentary deposits (Pliocene-Miocene)Poorly exposed fluvial and lacus. for use as crushed rock. i 7 Prosél;z;,bt}% Zr:(eiaG;SEtrenr:reﬁ;:f:% Sec)Glce)%)lfoa:g?ga%esoiPrm\?er;nacl)rr)eesrilélrlc:sRc;fptgrei
v (NWYs NW¥a sec. 5,T. 3 N., R. 41 E,, WelllD = 335414, Idaho Department trine deposits consisting predominantly of light-colored to reddish brown, OF-78-1009, scale 1:48.000.
S W oy of Water Resources, 2015). reworked rhyolitic ash and pumice, partially devitrified or weathered to Rhyolite Prostka, H.). anle.J. Hackm,an, 1974, Preliminary geologic map of the NW 1/4
A B ¥ ) clay; interbedded with thin beds of gravels and sands derived from resistant Driggs 1 by 2 degree guadranele, southeastern ldaho: U.S. Geological
670 000 A f | i o g8 Y gree q gle, s U 8
— A Mesozoic sandstones such as Nugget Sandstone (/n). Shown as Qel/Ts Yellowstone volcanic field Survey Open-File Report OF-74-105, scale 1:125,000.
sy = 14 /5910 / 18 DESCRIPTION OF MAP UNITS where covered with loess. Likely gradational with unit Tht where pyroclas- R Ids, R.L.. 1977, Pal i f welded tuffs of the Yell
186 ® N Y8 py Kleb id if lv Plei hvolitic ienimbri ith mod eynolds, R.L,, , Paleomagnetism of welded tuffs of the Yellowstone
~ 5911 . Qel/Thk ) : \ - ; tic deposits of the tuff of Wolverine Creek predominate. Exposed along Huckleberry Ridge Tuff (early Pleistocene)—Rhyolitic ignimbrite wit moder- Group: Journal of Geophysical Research, v. 82, p. 3677-3693.
N\ Kw - / . . . . ) Birch Creek (sec. 30, T. 3 N., R. 41 E.) where about 2 to 3 m (6 to 10 ft) of ately abundapt (~10 percent), small (1 to 4 mm) phenocrysts of sanidine Soil Survey Staff, 2015, Bonneville County Area, Idaho: Natural Resources
X 7 0 ' e N The metric system is used for sizes of mineral or clast constituents of rocks, thick-bedded sand, silt, and gravel with a white ash bed are present. Known and quartz with lesser plagioclase and pyroxene. Shown as Qel/Qyh where Conservation Service, United States Department of Agriculture. Web Soil
43°30¢ szl a ——— : ‘ s AT #3°30" and for small-scale features of outcrops. Unit thickness and distance are primarily from water well logs (e.g. 346573 in sec. 18, T. 3 N., R. 41 E) covered by loess. Degree of welding, color, phenocryst abundance, and Survey. Available at: http://websoilsurvey.nrcs.usda.gov/. (accessed 30
111°45 240 a4] 520 000 FEETI 42307 43 R.40 E. |  {LONE PINE RIDGE} 145 R. 41 E. ® INTERIOR_GEGLOGICAL SURVEY. RESTON, VIRGINIA—1984 UYONE, 111 0nraow given in both meters (m) and fefet (fF). Rock §9|0r§ are after.Geologlcal where over 300 ft of interbedded clay, gravel, sand, and rhyolite are Jomt|1ng vary significantly within some outcrops (e.g. Fig. 4). At Ririe D;?\m March 2015).
Base Map Credit 670 1 NW Field work conducted 2014 Society of America (2013). Grain size classification of sediments and reported, and from construction of the Ririe Dam where clay and silty clays (NW¥asec. 22, T.3N., R. 40 £, base of unit is weakly we]gled, low d§n5|ty, Staatz, M.H. and H.F. Albee, 1966, Geology of the Garns Mountain quad-
ase Map Credi ield workcconducte : sedimentary rocks is based on the Wentworth scale (Lane, 1947). Volcanic are assigned to the Miocene Salt Lake Formation (Patrick and Whitten and moderate pink, with sparse phenocrysts and thin, eccentrically rangle, Bonneville, Madison, and Teton Counties, Idaho: US Geological
Base digitally scanned from 24,000-scale USGS film separates, VN 2 This geologic map was funded in part by the U.S. Geological i ; g ; i . L, ,, ! iented. col ioints. Overlying this with a sh tact i dium- 8'& ) ’ ’ ’ : &
Ton $ Survey National Cooperative Geologic Mapping Program rocks are classified by total alkali versus silica chemical composition 1981). Deposits have distinctive “badlands” geomorphology where not oriented, columnar joints. LIVErlying this with a sharp contact 1s medium Survey Bulletin 1205, 122 p., Plate 1, scale 1:31.680
: ALE 1:24 , : : . . , . iy : ) , , , 31.680.
Shocdod elevation from 10 1 DEM o 1 o SC . ,000 1 USGS award no. G14AC001 64 according to UGS recgmmenqlatlons (Le Bas and Streckeisen, 1991.). overlain by Qyh (e.g. portions of secs. 25 and 36, T. 3 N., R. 40 E.). In the gray and light brownish-gray tuff, densely \.Nelded,. VYIth moderately abgp U.S. Geological Survey, 2010, Divisions of geologic time—Major chronostrati-
' UERM [WAERE e 1 = = = MIlF Digital hy b S. Freed and Loudon R. Stanford Phenocryst abundances in rhyolites are reported as volume percent basis Ammon 15-minute quadrangle, south of the map area, Mansfield (1952, p. dant phenocrysts, and blocky to flaggy horizontal jointing. Along the Ririe raphic and geochronologic units: Fact Sheet 2010-3059, 2 p. Available at
Topography by plane-table surveys 1951. Aerial photographs E——— e FEET igital cartography by Jane . Freed and Loudon R. Stanford at where known, or as relative to a well-characterized regional ignimbrite described hundreds of f f Pli 2 Salt Lake F . Reservoir boat ramp road (SE'a sec. 22, T. 3 N., R. 40 E.), the Qyh section grap 5 5 ) U7, < P
taken 1946. the Idaho Geological Survey’s Digital Mapping Lab. ) ' ) e 46) described hundreds of feet of Pliocene(?) Salt Lake Formation as . . : ’ ¢ o http://pubs.usgs.gov/fs/2010/3059/ (accessed 30 April 2015).
1000 0 1000 2000 3000 4000 5000 6000 7000 Technical review by auth dcl b (Blacktail Creek Tuff of the Heise volcanic field; Bolte and others, 2015). conglomerates, calcareous clay, sandstone, grit, and volcanic ash. In the consists of white unwelded air fall tuff, overlain by reddish weakly welded US. Geological S 2006 " fault and fold database for th
Projection: Idaho coordinate system, east zone (Transverse echnical review by authors and Glenn Embree. s . . . p ! . ! L ’ A P ff and db d | lded b ff. Three Huck- - beofogical sutvey, , Quaternary fault and fo atabase for ine
M ) tor). 1927 North Ameri A Dat : e e e e e (|| OMETER Map version 4-12-2016 The geologic timescale is after U.S. Geological Survey (2010) with Pleisto- Poplar quadrangle, the unit forms an aquitard that locally limits production tutl, and topped by a more densely welded brown to gray tufl. three Fuc United States. Available at: http://earthquakes.usgs.gov/regional/qfaults/
ercator). ' .or merican Datum. ' ZOIgmgcn:::Ldonh 1 05 5 1 & p : 2016. cene subseries after Walker and others (2012) and Cohen and Gibbard of ground water. leberry Ridge Tuff members (A, B, and C) were erupted from the Big Bend 1. Engleman and others, 2013. (accessed 30 April 2015).
10,000-foot grid ticks based on Idaho coordinate system, east Declination at Center of Map . & PDF (Acrobat Reader) map may bq viewed online at (2011). Radiometric ages are reported with 26 errors unless otherwise Ridge caldera in the Yellowstone volcanic field about 70 km (43 mi) north 2. Dossett and others, 2012. : : :
zone. Contour interval 20 feet www.idahogeology.org. o .o " . . i ) Walker, J.D., J.W. Geissman, S.A. Bowring, and L.E. Babcock, compilers, 2012,
~ L Dotted lines represent 5 foot contours noted. Soil information is from Soil Survey Staff (2015). of the map (Christiansen, 2001). However, all known exposures in map 2 Barey and others in preparation. Geologic Time Scale, v. 4.0: Geological Society of America, doi:
1000-meter Universal Transverse Mercator grid ticks, zone 11. P The IGS does not guarantee this map or digital data to be free of errors nor area are Member A (C. Wilson, written communication, 2015); hence 4. Roger Hoggan, unpublished mapping, 1970s 8 , Ve Y 8 Y ’ .
Decli . f NOAA Nati 1G hysical D C QUADRANGLE LOCATION ' ADJOINING QUADRANGLES assume liability for interpretations made from this map or digital data, or SEDIMENTARY ROCKS . . ! L. P . ! and/or early 1980s, Ricks College, Idaho. From 10.1130/2012.CTSO004R3C.
eclination from ational Geophysical Data Center. decisions based thereon. color, density, and jointing changes within outcrops do not indicate differ- files held by Geology Department, BYU-Idaho, Watts, K.E., I.N. Bindeman, and A.K. Schmitt, 2011, Large-volume rhyolite genesis
ARTIFICIAL DEPOSITS - Wayan Formation (Early Cretaceous)—Pale yellowish-brown, light-red, and ent members. Thickness of Huckleberry Ridge Tuff ranges from 1.8 to 20 m Rexburg. o S ' A S )
III . L .. . . . 5. David Doherty, Wayne State University, in caldera complexes of the Snake River Plain: Insights from the Kilgore Tuff of
M . ) mottled grgenlsh-gray san.dstone, shgle, carbonaceous.s'hale, Conglomer- (6 to .65 .ﬂ) In vicinity of erle Dam (.Pat”Ck gnd.Wh.ltten, 1981). Magnetic unpublished mapping, 1970s and/or early 1980s. the Heise volcanic field, ldaho, with comparison to Yellowstone and
an-made land (Holocene)—Ririe Dam, an earth- and rock-fill structure 76 m ate, and limestone; medium- to thick-bedded. Identified by Mansfield polarity is excursional with subhorizontal inclination and southwesterly From files held by Geology Department, Bruneau-Jarbidge rhyolites: Journal of Petrology v. 52, p. 857-890
(251 ft) high, 256 m (840 ft) long, and 12 m (40 ft) wide at the crest; (1952) near Willow Creek canyon along western boundary of map where declination (Reynolds, 1977). U-Pb ages from zircons in Member A in the BYU-ldaho, Rexburg. Wotzlaw, LF, LN gBinc}/eman. RA. Stern. FX gDXAioza,cp'and Urs Schaltegger
completed in 1978 (Patrick and Whitten, 1981). thickness ranges from about 457 to 610 m (1500 to 2000 ft). Contains fern adjacent Rigby SE quadrangle (43.49919°, -111.77514°) have a mean age HRSSRT Lo S ’ . ~68Ch
. oy . . . Figure 1. Sources of Mapping. 2015, Rapid heterogeneous assembly of multiple magma reservoirs prior to
fossils (Tempskya sp.) and fragments of bentonitic tuff. Unconformably of 2.0798 + 0.0094 Ma, similar to U-Pb zircon and single-crystal laser Yellowstone  su o entifi doi:
; > . . A9 5 pereruptions:  Scientific  Reports 5, 14026, oi:
overlies the Gannett Group. Unit is landslide-prone along steep hillslopes. fusion “°Ar/*?Ar analyses of sanidine for members A, B, and C from other
. . v . . . 10.1038/srep14026.
Good exposures of the Wayan Formation are found along Ririe Reservoir in localities (Wotzlaw and others, 2015 and references cited therein).
sec. 15, T.2 N., R. 40 E.
A A
concealed
6,000 /  vent (be) 6,000
356545
Riric Qyh (B:II’I;ECehk \ ayh 346573 Thi Sngla(ilfiver Table 1. Paleomagnetic data for basalt collected in the Poplar quadrangle. Table 2. Major oxide and trace element chemistry of basalt samples collected in the Poplar quadrangle.
Reservoir
! : Qbw
‘Sp"'ﬁf?éé'fiﬁf'”" QbaQasr SRr}?,Ie(? J Sample Unit Major elements in weight percent Trace elements in parts per million
i | z - number  name Latitude Longitude n D° 1° Oy R Kk Polarity Treatment Sample Map
& 5,000 v N —— 5,000 F RDMB11 Qbw 435802 1117383 8 59 577 6 2992 250 N PCA number Latitude Longitude Unit name unit | SIO, TiO, ALO; FeO* MnO MgO CaO Na,0O K,O P,0O; A-Sum LOI | Ni Cr Sc V Ba Rb Sr Zr Nb La Ce Nd
RRBC11 Qbb 435779 4117058 7/8 1819 476 38 6976 249 R PCA SR-7 43.54290  -111.73610 basalt of Willow Creek  Qbw | 50.46  3.48 1355 1515 024 373 79 265 166 119 99.65 -035 | 6 1 27 237 1056 33 319 398 33 61 76 54
SR-1 43.57791 -111.70582  basalt of Birch Creek Qbb 46.94 2.42 16.35 13.37 0.2 7.31 10.21 2.51 0.28 0.41 98.91 -0.39 117 278 28 268 280 3 288 157 15 20 42 29
(extra-caldera facies) Thb n = number of cores used / number of cores measured.
Thb E:z;:em"e‘zz”i:Sicr[];"t?;ir:)gféﬁgi;aae“wc remanent magnetization (ChRm). *Major elements are normalized to 100% on a volatile-free basis with total Fe expressed as FeO.
Thb  (intra-caldera facies) \l a,, = confidence limit for the mean direction at the 95% level. A'SU’VI‘ is total of major elements prior to normalization.
R = resultant vector. LOl is loss on ignition.
. . . . Ll o= Notpnayeed. -
Water wells shown with Idaho Department of Water Resources WelllD number. Water well logs can be found at Units Qt, Qgsr, and Qel are too thin to show. 2x vertical exaggeration. Treatment used to isolate ChRM; PCA = principal component analysis of AF demagnetization steps. XRF analyses performed at Brigham Young University, Provo, Utah.
http://www.idwr.idaho.gov/apps/appswell/RelatedDocs.asp?WellID=xxxxxx where “xxxxxx” is the six-digit WelllD. Q}: analylsesfperformeld in Uscds pz}:leomagnetism laboratory, Menlo Park, California. Data compiled from Engleman and others, 2013.
samples from Engleman and others, 2013.
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