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in the quadrangle. During the Holocene, significant loess deposition
ceased and the discharge of the South Fork was greatly reduced. The
maximum discharge of the South Fork of 1699 m?s (60,000 ft'/s) was
recorded near Heise (about 4 km (2.5 mi) east of the map) on May 19, 1927

| Clay and sand (Early to Middle Pleistocene)—Brown and blue clay, brown

sand, and minor gravel. Described in water well logs in the northeast portion
of the quadrangle. Interbedded with unit Qb. Not known to crop out.

Available at: http://www.dtic.mil/get-tr-doc/pdf?’AD=ADA10483 (accessed
16 July 3013).
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20 a2 Erupted at 2.053 + 0.096 Ma (**Ar/*°Ar laser fusion age on sanidine, Chris-
§§ tiansen, 2001, p. G59) from the vicinity of Island Park near Yellowstone
< . . vl
) o/ National Park. Three members (A, B, and C) have been identified on the
351-145 SRR INTRODUCTION STRUCTURE Yellowstone Plateau but are not subdivided in the map. At Ririe Dam, in the
| byl The map lies at the end of the Grand Valley normal fault system where it adjacent Poplar quadrangle, the unit ranges from 1.8 to 20 m (6 to 66 )
. . . . o . . . . . . thick, with an average of about 9 m (30 ft) (Patrick and Whitten, 1981). Well
This map depicts bedrock and surficial geological units in the Ririe quad- enters the Snake River Plain. Along most of its length in Idaho, this fault M .
. : . . : . N oo logs indicate that the tuff thins north to south across the map. The tuff ranges
/ ] rangle. In this region, geological units greatly influence groundwater system consists of the west-dipping Grand Valley fault and the east-dipping from about 15 to 34 m (50 to 110 ft) on the north, and about 4 to 6 m (14
@' ; %gg_rooo resources, and the availability and characteristics of earth materials used in antithetic Snake River fault (Anders and others, 2009; Anders and others, t0 19 f0) on the south. Paleomagnetism is transition/al with subhorizontantal
Vi agriculture and construction. The units (river deposits, loess, basaltic lava 1989; Piety and others, 1992). Displacement is much greater on the Grand inclination and sout}{west declignation (Reynolds, 1977). Fluxgate measure-
£3 \ F flows, and rhyolitic tuffs) are typical of the eastern Snake River Plain and Valley fault. A late Tertiary asymmetrical sedimentary basin 8 km (~5 mi) Iy sive i . Iy | . E : 5 limited
- 4 ” ' h logical K h of southern Idaho’s acricul- ide and 1.6 10 3.2 km (1 t0 2 mi) deep i b h faul ments generally give inconsistent normal polarities. Exposures are limite
N 41 constitute the geological framework for much of southern ldaho’s agricu wide and 1.6 to 3.2 km (1 to 2 mi) deep is present between the two faults. to steep gullies in the northeastern portion of the quadrangle
33 i tural economy. As the fault system approaches the Snake River Plain, it divides into numer- '
S“ A\l ous northeast-stepping splays that become increasingly north-south . o
E 1 ' oriented. In the Ririe quadrangle two northwest-trending normal faults, the Basalt of Rexburg (Pliocene)—Dark-gray columnar-jointed flows of dense to
S SYMBOLS Heise and Snake River faults, are present (Prostska and Hackman, 1974; vesicular and diktytaxitic basalt containing phenocrysts of plagioclase and
Prostka and Embree, 1978). The Heise fault is a single structure in the Heise olivine. Shown as Qel/Tbr where covered by loess. Informally named for
quadrangle east of the map. As it passes into the Ririe quadrangle, the fault exposures in the adjacent Rgxburg gyadrangle. Maximum  exposed
— Contact: dashed where approximately located divides into several short northeast-stepping splays until becoming a single thickness is about 50 m (165 ft) in the erle quadrangle. In SW 1/4 of sec.
: o K ’ PP Y ' structure again at the junction of the alluvial lowlands and the uplands. At 28, T.5N., R 40 E., 8 to10 lava flow units about 40 m (130 ft) are exposed.
T.5N. : RO e // T.5 N. ) this point, the vertical displacement of Huckleberry Ridge Tuff is about 115 Individual flows have thicknesses of 3 to 4 m (10 to 13 ft). Paleomagnetic
T.4N. o T 4 T 4N ——— Normal fz%ult: ball "and bar on downthrown side; dashed where m (380 ft) across the fault (cross section A-A”"). The fault splays appear to analyses (Table 1) from the top and bottom of this section indicate reversed
ARDECRTISISSIE P by B approximately located; dotted where concealed. have decreasing displacement to the northwest. Along section A-A”, graben polarity for the unit. Dated by “°Ar/*°Ar in the adjacent Rexburg quadrangle
4240 : /\3 RN ) / asymmetry is shown controlling the thickness of a basalt flow (Thr) and at ~3.6 Ma (Table 2).
o= = 304030 B —~ QolTbr T~ Terrace scarp. associated sediments (Ts,). Erupted from a vent on Rexburg Bench, Tbr
B> ey DEU AN _ appears to have ponded slightly against the master northern fault, then - Rhyolitic volcanic rocks of the Heise Volcanic Field, undivided (Pliocene-Late
. ‘ ’ . 345619 > Water well with WelllD number. thinned as it flowed south up the hanglng wall towe.ird .the antithetic south- Miocene)—Welded rhyolite tuffs, pumice, volcaniclastic sediments, and
42'30” . N 1 42730" ern fault. Scott (1982) showed the Heise fault continuing to the northwest rhyolite lava flows. Not exposed in the map area. Regional exposures and
el Paleomagnetic sample. at the base of the prominent scarp separating unit Qg and the flooc!plam of well logs suggest that the Blacktail Tuff (6.62 = 0.03 Ma) and Kilgore Tuff (4.45
Qa /aa 1 the South Fork. Th!s lnterpretgtlon, WhICh. |mpl|e/s/ post-late Pleistocene + 0.05 Ma) may be present in the subsurface (Engleman and others, 2013;
Geochemical sample. ground rupture, is illustrated in cross section A-A”. The scarp may be a Morgan and Mclntosh, 2005; Proska and Embree, 1978; Proska and Hack-
fluvial rather than tectonic feature. Available well logs are inconclusive and man, 1974; Doherty, 1976).
B - N\ the scarp has not been trenched.
Qa 4900 4839 08-372A M “°Ar/*°Ar age date sample.
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3 away from the region, normal faulting commenced accompanied by basal- pebbie gravel, wi ' op Y 8 . Geological Survey Technical Repor » 5cale 1:19,000.
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N Qa dominated by Pleistocene alluvial deposits of the South Fork of the Snake unit Qa by a3 10 4.6 m (10 to 15 f0) high scarp that Scott (1982) interpreted of Pinedale and Bull Lake glaciations in greater Yellowstone and the Teton
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P H glaciers swelled the South Fork into a much ,larger stream than it is today, 501 thick and accumulations of pedigenic carbonate 25 to 127 cm (10 to Morgan, L.A., and W.C. McIntosh, 2005, Timing and development of the Heise
transporting huge volumes of outwash gravel and sand, and forming a large 30 in) thICkhOF()jt[Ea”y f]tlmulated |Unf1lne$CEnCe (OSL) agEs fr(;n;l Slmlla(lj’ volcanic field, Snake River Plain, Idaho, western USA: Geological Society
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Y = oytyvfish sediments continue downstream abqut 80 km (50 ml) to the ,fA. ”/ lt ’ Soil C ny ation Sorvi 12Y8 ’ I 1:24.060 p
=7 Qa vicinity of l3f|aC|<f00t (chtt, 19.82.). These sediments foirm an important Alluvial sediments, undivided (Pleistocene)—Gravel, sand, and lesser clay. Patri(ik %[\CAU :;Z’ COB V\;)hiiteerna1 881 eGegle(; icalz};c?(:sZiim;)lo, ical'investi a
ONR regional aquifer t.hat supplies d.rmkmg water for many residents .Of the R‘”e Used in cross sections where water well logs lack sufficient detail to subdi- tio;15 .at 'I,Qirie D.ar;1 ldahoj Misc/ellaneogs Paper GL-81 -7gGeotechni;g:aI
Qg 21U qua'drangle. Plelstoce.ne glacnal. climates  also g?nerated fine-grained vide or correlate Pleistocene alluvial sediments. Thickness ranges from <15 Laboratory. U.S. Army Enwineer Waterwavs Ex eriment Station. 143
o e sediment and strong winds, creating the loess deposits that mantle uplands m (<50 ft) to over 55 m (180 ft). Thickness appears to increase to the west. Yo Yoo y ENng ys EXp / p-
o e
4

Phillips, W.M., T.M. Rittenour, and Glenn Hoffmann, 2009, OSL chronology of

late Pleistocene glacial outwash and loess deposits near Idaho Falls, Idaho:
Geological Society of America Abstracts with Programs, v. 41, no.6, p. 12.

(US Geological Survey, 2013). This flood resulted from the failure of a large

_N\325907 . Lo . .
- landslide dam on the Gros Ventre River in Wyoming (Voight, 1978).
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Pierce, K.L., D.R. Muhs, M.A. Fosberg, S.A. Mahan, J.G. Rosenbaum, J.M.

Ts, | Clay and sand (Pliocene)—Deposits of clay and sand identified in water well
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STRATIGRAPHY

logs between units Qyh and Thr. Not known to crop out. About 3 to 6 m
(10 to 20 ft) thick.

Licciardi, and M.J. Pavich, 2011, A loess-paleosol record of climate and
glacial history over the past two glacial-interglacial cycles (~150 ka), south-
ern Jackson Hole, Wyoming: Quaternary Research 76, p. 119-141.

78-1009, 15 p.
Prostka, H.J., and R.J. Hackman, 1974, Preliminary geologic map of the NW
1/4 Driggs 1° x 2° Quadrangle, southeastern Idaho: U.S. Geological Survey

extent and correlation of this unit is unclear as no other deep well in the Ts
region intersects it. It may be correlative with thick Miocene pyroclastic and
volcaniclastic deposits contained within the Swan Valley sub-basin of the

. | Clay and sand (Miocene)—Fine-grained sediments described in the City of
Ririe well log (Well ID 324595). Described as dark gray, brown, and gray

oL g § Clay and sand (Pliocene-Upper Miocene)—Fine-grained sediments separating Piety, L.A., J.T. Sullivan, and M.H. Anders, 1992, Segmentation and paleoseis-
: B Water well logs define several laterally continuous volcanic and sedimen- basalts of Thr encountered in water well logs. Not known to crop out. micity of the Grand Valley Fault, southeastern Idaho and western Wyoming:
- SRR N E tary units in the subsurface of the Ririe quadrangle. In the City of Ririe well About 46 m (150 fo) thick in Well ID 347593 (sec. 20, T. 5 N., R. 40 E.) Geological Society of America Memoir 179, p. 155-182.

.l Qas o Qas\ 2 (sec. 32, T. 4 N., R. 40 E., WelllD 324595), 111 m (365 ft) of fine-grained decre;‘;”]l_gzosth‘é‘/a;% té’ about 20 feet in the City of Ririe Well ID 324595 Prostka, H.J., and G.F. Embree, 1978, Geologx and geothermal resources of the
0 Qs iy E sediment (Ts,) is present at depths of 117 to 229 m (385 to 750 ft). The (sec. 32, T. 4 N, R. - Rexburg area, eastern Idaho: U.S. Geological Survey Open-File Report OF

. L]
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s 4955 Grand Valley graben (Anders and others, 2009). Rhyolitic volcanic rocks of ?lﬁl/nitlgg; rf(te)d Acéaey;i:()jﬁcg?;?ii%nne;Zigi;;ndrxj?tlnkz;\,gvf\;gl.cg;cggfss 15 Open-File Report OF 74-0105, 1 pl., scale 1:125,000.

Q the Heise Volcanic Field (Thr) overlie the fine-grained sediment in the Ririe ' ' ' Reynolds, R.L., 1977, Paleomagnetism of welded tuffs of the Yellowstone

8 ' well and in other wells. The water well logs do not permit subdivision of the Group: Journal of Geophysical Research, v. 82, p. 3677-3693.
3 @o Heise volcanic rocks, but nearby exposures and geothermal test wells EOLIAN DEPOSITS Scott, W.E., 1982, Surficial geologic map of the eastern Snake River Plain and
N %Yo indicate that several regional ignimbrites (Kilgore Tuff and Blacktail Tuff), adjacent areas, 111° to 115° west, Idaho and Wyoming: U.S. Geological
: pyroclastic and volcaniclastic deposits, and rhyolite lava flows are likely © Qel | Loess (Late to Middle Pleistocene)—Massive, brown to light gray, silt, very fine Survey Miscellaneous Investigations Series I-1372, 2 pls., scale 1:250,000.
Qas present in the subsurface (Engleman and others, 2013; Morgan and Mcln- sand, and clay. Loess over 3 m (10 ft) thick mantles units Qyh and Thr in the US Geological Survey, 2013, USGS surface-water data for the nation. Available

720000 |
FEET

at http://waterdata.usgs.gov/nwis (accessed 4 December 2013).
Voight, Barry, 1978, Lower Gros Ventre slide, Wyoming, U.S.A. in B. Voight,

tosh, 2005; Energy Services, 1981). Above the Heise units, a sequence of

upland portions of the quadrangle. The Rexburg and Ririe soil series devel-
— basalt flows locally separated by clay and sand (Ts,) are present throughout

oped in this loess contain pedigenic carbonate horizons corresponding to

\
)

i3
Vidw,

i) : 4954 / : \ By .| = m“ i ]ﬁ) \ q 4a39000my much of the quadrangle. The basalt iS' correlated to surface exposures of the carbonate morphology stages Il to l1l. In the adjacent Rexburg quadrangle, ed., Rock§lides aer AvglancheS, 1, Natural Phenomena: Developments in
4839 ey £ RS e Q < /- q‘a(’ basalt of Rexburg (Thr). The early Pleistocene Huckleberry Ridge Tuff (Qyh) loess in contact with basalt unit Thr contains a carbonate-silica durapan up Geotechnical Engineering 14A, Elsevier, p. 113-166. '
) E 325930 P L\ (e caps the Tertiary sequence. In some water wells, clay and sand (Ts) to 91 cm (36 in) thick. Unit Qg is capped with loess (not mapped) about 50 Walker, J.D., J.W. Geissman, S.A. Bowring, and L.E. Babcock, 2012, Geologic
. el N /::‘: NA ’ separate the Huckleberry Ridge Tuff and the underlying basalt (Tbr). The to 127 cm (20 to 50 in) thick with stage I+ to Il carbonate horizons. Loess is time scale v. 4'02. Geological Society of Amer'ica, doi: .10'”30/2012'
"_ : association of basalts and fine-grained sediments may reflect drainage undated in the Ririe quadrangle. In the Idaho Falls area, OSL ages indicate CTS004R3C. Available ~at  http://www.geosociety.org/science/timescale
o‘\\° 4 YA disruption and damming by flows. loess deposition between 15 to 25 ka, and 75 ka (Phillips and others, 2009). ftimescl.pdf (accessed 16 July 2013).
V.. ' = - . . L . . . In the Jackson Hole, Wyoming area, TL ages indicate episodic loess deposi-
. ¥ - Surficial units consist of eolian fine sand and silt (loess), alluvium deposited . J Y & & P P
- = . N . .. tion between about 154 ka and 16 ka (Pierce and others, 2011).
=l T by the South Fork of the Snake River, and alluvial fans. Loess in the Ririe ACKNOWLEDGMENTS
T.4 N. T \Qg | = T. 4 N. quadrangle is correlative with regional glaciations and probably has a
3 s LA B variety of ages ranging from about 15 ka to over 75 ka (Phillips and others, VOLCANIC ROCKS Thanks to the Sutton family for permitting collection of paleomagnetic
g2 : e AL N 2009). Surface alluvial units consist of gravelly braided stream deposits . . ) o samples. Teresa Kusic (University of Idaho) assisted with the paleoma-
3; - B 0 dating from the last glaciation (Pinedale; circa 25-14 ka) of the South Fork - Basalt (Early to Middle? Plels.tocene)TBlack bz/asalt and cinders. Descrnbgd in gentism analyses. Duane Champion (USGS) provided paleomagnetic data
g N K‘ - N headwaters, latest Pleistocene-Holocene fill-cut stream terraces, and Holo- water well logs (cross sections 'A."A ?”d B-B’). Not known to crop outin the for the basalt of Rexburg. Mel Kuntz (USGS) assisted with providing the
el I : ‘tb- :S cene alluvium of the South Fork floodplain. These deposits could not be map area. Interbgddeql with unit Qc in the northeastern portion of the map. “Ar/“Ar age. The City of Ririe supplied a missing portion of the log for their
o3 ‘ =i = B ‘ _ _ <2 correlated with confidence in the subsurface and are grouped into unit Qs Possibly correlative with basalt of Lyons Creek-Summers Butte volcanic rift municipal water well.
S o [ 1 A W TR RO ] | S~ s VIR SRR S o ol LS Furi N in cross sections. While no deposits of the penultimate glaciation (Bull zone (Prostka and Hackman, 1974), or with intercanyon basalts upstream
;m‘- £ 398,45, . o, JEFFERSON. GO . «¢ - e N 0 LN BM4sSU !:.s?:tkhsk LY Ch Lo Lake; circa 140-160 ka) or older glaciations have been recognized in either on the South quk of Snake River (Dossett and. others, 2012; Anders a}n.d
T.3N| " ONNEVILLE - GO% NI I e s \“’ SR P L B o e e T T.3N outcrop or the subsurface, Bull Lake deposits are present in the headwaters others, 1989; Piety and others, 1992), or the intercanyon basalt at Ririe — ; , —
: N v . N dh S e e o i N R i G NSl -3 N. A . . . Datet ; Disclaimer: Although th led from digital data that
43037730 ‘ : v 3 . , = Py 2 l L T e T bl IS T e o | v ; 43°37'30" of the South Fork (Licciardi and Pierce, 2008) and may be present in a Dam (Engleman and others, 2013; Patrick and Whitten, 1981). successfully proces(;:g OnIsanch’:(1)|Om\I/OVLé:tsercosr;/1s|c;|e§1 ursci);ng AIEItSCAI%aanj Evgfzs[
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Table 1. Paleomagnetic data for the Ririe quadrangle. Table 3. Major oxide and trace element chemistry of samples collected in the Ririe quadrangle. 4500 1500
Sample  Unit Major elements in weight percent Trace elements in parts per million |
number name Latitude Longitude n D | o, R Kk Polarity Treatment Sample Map
08P02  Thr 4372921 11176045 8 194 615 23 6995 1162 R 10 number Latitude Longitude  Unit name unit | SiO, TiO, ALO,; FeO* MnO MgO CaO Na,0O K,O P,O; LOI Sum |Ni Cr Sc¢ V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th Nd U
08P03  Tbr 4372963 -111.76076 7 201  -564 6.5 7.978 314 R 40 42998 43720 111751 basaltof Rexburg  Qbr [ 4675 2966 1494 1451 0209 676 1003  3.01 041 0383 -0.65 99.96 | 78 58 36 327 288 7 255 198 37 18 23 100 140 4 19 42 0 24 2 100 1200
4299B*  Tbr 43.720 -111.751 6 194 616 28 6992 330 R PCA * Major and trace elements are not normalized; total Fe expressed as FeO. ' Water wells shown with Idaho Department of Water Resources WelllD number. Water well logs can be found at 5x vertical exaggeration. ,
1 = number of cores used/mumber of cores measured. All analyses performed at Washington State University GeoAnalytical Laboratory, Pullman, Washington. http://www.idwr.idaho.gov/apps/appswell/RelatedDocs.asp?WellID=xxxxxx where “xxxxxx” is the six-digit WellID.
D = site mean declination of characteristic remanent magnetization (ChRm).
| = site mean inclination of ChRM. A/ /
a,, = confidence limit for the mean direction at the 95% level.
R = resultant vector. Snake 325907 5,200
K = precision parameter. Heise
Polarity: N = normal; R = reverse. A City of Ririe 373838 410330 River / A/ Snake 347593 Qyh
Treatment: method used to isolate ChRM; demagnitization step or PCA (principal component analysis of steps). Il Fault 377277 Ri
*Analyses performed by Duane Champion, U.S. Geological Survey; all other analyses performed in 1GS we 394880 336902 / au ver 326841 339781 4 345619 Qyh
paleomagnetism laboratory. 5,100 324595 377969 403699 351077 | 358460 \ 394030
\ N\

5,000

ayh [ ] Qg

Table 2. *°Ar/*°Ar age for

basalt of the Ririe quadrangle. -
i
Sample —
number Latitude Longitude Plateau Age (Ma) £
08-372A 43.71567  -111.75017 3.29+0.02*
*Weighted average of three plateau ages from three separates from 4,500 4,500
the same sample.
Analyses performed by Brent Turrin, Rutger University, 1/19/2012.
Ts,
4,200 4,200

Water wells shown with Idaho Department of Water Resources WelllD number. Water well logs can be found at
http://www.idwr.idaho.gov/apps/appswell/RelatedDocs.asp?WelllD=xxxxxx where “xxxxxx” is the six-digit WelllD.

5x vertical exaggeration.
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