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INTRODUCTION DESCRIPTION OF MAP UNITS alluvial-fan deposits in the quadrangle related to Lake T Qign | Lacustrine gravel and sand (upper Pleistocene) — Moderately Spring and marsh deposits REFERENCES
Bonneville are associated with the regressive lake phase and SS0GP - to well- sorted. subrounded to rounded. clast-supnorted. pebble . . . .
none are suspected to have a relationship with the transgressive ' ’ Y bp P Margh dep0§lts (Holocenp to upper Plels.tocene) —Fine, organic- .
to cobble gravel and pebbly sand with minor silt. Gastropods Qsm h sed d with d d Anderson. L.R.. Keaton. J.R.. and Bischoff. J.E.. 1986
. . . QUATERNARY phase. The B soil horizon of paleosols developed on locall - vl ] | | d rich sediment associated with springs, ponds, seeps, an son, L.K., > R, , LE., s
Location and Geographic Setting regressive-phase alluvial-fan deposits commonly shows an 0??1 y lcqmmon gl sandy ;HSGS, Efal\(/et) Cdodménolf\}y Celflnegte wetlands; commonly wet, but seasonally dry; may locally Liquefaction potential map for Utah County, Utah:
. . B g with calcium carbonate; thin to thick bedded. Near the base : : : . ; i i ivi

The Provo 7.5' quadrangle covers east-central Utah Valley and includes Provo, Alluvial deposits intensification of brown colors due to oxidation of iron-bearing of the Wasatch Range, deposits typically form wave-cut or con(‘;alg Iieaft_ deposits Cﬁ tthtl;. 383 feet't( 1(8{), OVG(Till(gT an)c.l iﬁgaghgiiinsl?jaygggir;ge}:/rilr)lzngcrineDn; H?;C;/llé
the third largest city in Utah. Hobble Creek, the Provo River, and Spanish Fork are Qal Level-1 stream deposits (upper Holocene) — Moderately sorted minerals or a slight accumulation of clay, and may include a wave-built benches at and below the Provo shoreline; wave-cut gzszztl I\:v(l)leigi;/iaelrnteablzcigshi gn;, oglzﬁ:leisterrszsg nortrl?gn; Moore Consulting Engineers, unpublished Final
the primary streams in the quadrangle, flowing westward from the Wasatch Range L pebble and cobble gravel in a matrix of sand, silt, and minor pedogenic accumulation of calcium carbonate as thin, benches are commonly partly covered by colluvium derived margins of Provo Bay and in the area of the Springville/ Technical Report for the U.S. deological Survey, 46
to the Provo Bay portion of Utah Lake. U.S. Interstate Highway 15 extends from clay; contains thin discontinuous sand lenses; subangular to discontinuous coatings on gravel; Machette (1992), using the from adjacent oversteepened slopes. Bedding ranges from Spar%ish Fork foature )"i“hickness commonly less than lgO ot p..scale 148,000, Also published as Utah Geologjical
north to south through the map area. rounded clasts; thin to medium bedded. Deposited by terminology of Birkeland (1984), designated the soil profile horizontal to primary dips of 10 to 15 degrees on steeper (3 m) ' Sl’n‘vey Cont’ract Report 94-8.

. perennial streams such as Hobble Creek, Provo River, and of this unit and others of similar age as A/Bw/Bk(or Cox) to piedmont slopes; commonly interbedded with or laterally ' Baker, A.A., 1947, Stratigraphy of the Wasatch Mountains
Geologic Summary Spanish Fork, and by smaller streams draining areas of shallow é/(?t(\)&’eak)/Bk(or Cox). Exposed thickness less than 30 feet gradational to lacustrine sand and silt of the regressive phase Mixed-environment deposits in’thé Vi:)inity ,ofProvo F o U5, Gologioa] Svey
. . ground water and marshes southwest of Springville and along m). (Qlsp). Exposed thickness less than 30 feet (10 m). 0il and Gas Prelimi ; Ch. it b'C-30 le 1:6.000
Bedrock Stratigraphy and Geologic Structure the margin of Utah Lake and Provo Bay; includes deposits - ~_¢ | Level-4 alluvial-fan deposits, pre-Bonneville lake cycle to Little . . . Ql Lacustl.’ine and alluvial dgposits, undi_vided (Holoqene to upper Bakerl ZIIA is%zz Hél}len:g ic :;a and S’ei:iaois Off the.
The bedrock of the Provo quadrangle consists of highly faulted sedimentary on active flood plains and minor terraces less than S feet (1.5 | Qafs | Valley lake cycle (upper to middle Pleistocene) — Poorly - Qleb Lacustrine sand and silt (upper Pleistocene) — Moderately to a Pleistocene) — Sand, silt, and clay in areas of mixed alluvial Aspen G quad & | pUt h and Wasatch

ks of Mississiopian to P bri Baker. 1973: Hintze. 1978). Th m) above stream level; locally includes minor colluvial S ted. clast. ted bebble t Wbl L with | RlEY well- sorted, subrounded to rounded, fine to coarse sand and and lacustrine deposits that are undifferentiated because the spen urove 9“3 rangie, [ an an asate
rocks of Mississippian to Precambrian age (Baker, ; Hintze, ). ese ) ! sorted, clast-supported pebble to cobble gravel, wi 1t with mi bbl 1 Thick t thick bedded - . blv i her: £ Counties,] Utah: U.S. Geological Survey Geologic

sedimentary strata are exposed in the Wasatch Range in the northeast corner of the deposits along steep stream embankments; equivalent to the matrix-supported interbeds in the upper part; locally bouldery silt with minor pebbly gravel. ick to very thick bedded, units grade imperceptibly into one another; mapped west o dranale Serics Map GO-239. 9 p.. 1 olat 1
. . younger part of young stream deposits (Qaly), but . . . . ; . commonly laminated, with some ripple marks and scour Spanish Fork and on the east side of Provo Bay, where it Quadrangle Series Map GQ-239, 9 p., 1 plate, scale

quadrangle. Strata in the region were deformed by Late Cretaceous to early . . . . ) i in a matrix of sand, silt, and clay; clasts angular to subrounded; . ad i ; : I 1:24,000.
. . ) . . differentiated where modern deposits with active channels di hick bedded - found h features; gastropods locally common. Deposited in relatively includes mudflats exposed by fluctuations in the level of Utah .
Tertiary contractional folding and faulting of the Sevier orogeny (see, for example, medium to very thick bedded. Deposits are found near the . : : : Baker, A.A., 1964b, Geologic map of the Orem
! 4 4 ) and bar-and-swale topography can be mapped separately. th of Slate C t of P below the B 1 shallow water near shore; overlies and grades downslope into Lake. Thickness less than 10 feet (3 m). .
DeCelles, 2006), early to middle Tertiary regional extensional collapse or : mouth ot Slate Lanyon €ast of Frovo, below the bonneville 1 ine silt and clay of th ive ph 1 d quadrangle, Utah County, Utah: U.S. Geological
Exposed thickness less than 15 feet (5 m). acustrine silt and clay of the regressive phase (Qlmp), grades

. : : : p (5 m) shoreline, commonly covered by a thin veneer of transgressive : : ;

relaxation (Constenius and others, 2003), and late Tertiary to recent basin-and- ’ Y Y ANSEIEsSIY laterally to sandy deltaic deposits (Qldp) in the northeast Stacked-unit deposits Survey Geologic Quadrangle Map GQ-241, 6 p., 1

: 4 Level-2 stream deposits (middle Holocene to upper Pleistocene) gravel and sand (Qlgb) reworked from the underlying alluvial : late, scale 1:24,000

range extensional faulting (see, for example, Zoback and others, 1981). The most Qalo P ppet A fan. Machette (1992) stated that correlative deposits likel corner of the Provo quadrangle; locally buried by loess veneer. —QiGe7 | Lacustrine gravel and sand (regressive phase) over pre- plate, scale 1:24,000. . _

prominent feature of the extensional faulting in the map area is the Provo segment —Moderately sorted pebble and cobble gravel in a matrix of o ) . Ve Aepost y Exposed thickness less than 30 feet (10 m). igpr 8 | regressive pt ver p Baker, A.A., 1972a, Geologic map of the Bridal Veil Falls

of the Wasatch fault zone (Machette and others, 1992), which separates Utah sand, silt, and minor clay; contains thin discontinuous sand underlie _La}(e Bonneville deposits, forming the piedmont . Qafs | Bgnnevﬂle_ alluvial-fan deposits (upper P_lelstocene/upper to quadrangle, Utah: U.S. Geological Survey Geologic

Valley from the Wasatch Range ’ ’ P lenses; subangular to rounded clasts; thin to medium bedded. ISIOPCtS .w1th1r(11.Utaht Vt?'illleyiiltlld {’]roltl’abllykgrade lla{)erlally to Qimp Lacustrine silt and clay (upper Pleistocene) — Calcareous silt m;ddlg Plelllstocene) - A Vl‘ineer (;f[}a](iusgme gr?l‘l/el and Sing Quadrangle Series Map GQ-998, 1 plate, scale

: Deposited in small, abandoned channels and associated flood acustrine sediment ot the Littie valley lake cycle below an (marl) and clay with minor fine sand; typically laminated or related to the regressive phase of Lake Bonneville reworke 1:24,000.

Quaternary Geology plains adjacent to the active channel of the Provo River; elevgtlon of about 4900 feet (1490 m) (Scott aqd others, 1983)- thin bedded; ostracodes locally common. Deposited in quiet fl'om underlying alluvial-fan quOSItS older than Lake Bonnev- Baker, A.A., 1972b, Geologic map of the northeast part
equivalent to the older part of Qaly, but differentiated where Equivalent to the younger part of older allu\{lal-fan de?posns water in moderately deep parts of the Bonneville basin and ille but not older than the Little Valley lake cycle; mapped ot: e S’panish ’Fork beak aundransle, Utsh: US.

The oldest Quaternary deposits in the Provo quadrangle are middle to upper deposits characterized by subdued bar-and-swale topography (Qafq) but dlfferentlated where pre-Bonneville fiepos%ts can in sheltered bays; overlies lacustrine silt and clay of the below the Provo shoreline at the mouth of Slate Canyon. Geological Survey Open-File Report 72-9, 1 plate
Pleistocene deposits of coalesced alluvial fans that underlie piedmont slopes on the can be mapped separately. Exposed thickness less than 15 be divided into Qafs and Qafs (mapped in adjacent transgressive phase (Qlmb) and grades upslope into lacustrine Lacustrine deposits are generally less than 3 feet (1 m) thick. scale 1:24,000. ' |
margins of Utah Valley. Exposed fan remnants in the quadrangle were deposited feet (5 m). quadrangles by Machette, 1992; Solomon and others, 2007; sand and silt (Qlsp); locally buried by loess veneer; regressive Mai ) Baker, A.A., 1973, Geologic map of the Springville

; . : . : Solomon and Machette, 2008) based on fan morphology, . ; . ; _ ajor unconformity ) .
during the interlacustral episode between the last two lake cycles in the Bonneville . .. ! - o) ) lacustrine shorelines typically poorly developed. Forms irregu vadranele. Utah County. Utah: U.S. Geological
Basin, the Bonneville and Little Valley lake cycles (Machette, 1992). The Little Qaly Young stream deposits, undivided (Holocene to upper degree of dissection, and incision of younger into older lar erosional remnants surrounded by distal alluvial-fan depos- Bedrock mapping and unit descriptions are modified from Baker gurvey (%ec;logic Quadrari,gDIe Series M’;lp GQ 1%03
Valle}; lake cycle ended as late as about 130,000 years ago, and its highest level is Eegsltl(iz;li)o_f gﬁgiigﬁﬁ;ﬁﬁﬁiﬁ?igﬁ c]gzzfsiilvii gfllil(filgsl.-&e %Zmé;2;12213)Sﬁfﬁ?mlzgg‘xsbp;dI%‘:)g’gf;i its (Qafy) near Provo Bay; larger, continuous deposits in the (1973) and Hintze (1978). Thicknesses of bedrock units are 5p., 1 plate, scale 1:24,000. ,
below the altitude of the subsequent Lake Bonneville highstand (Scott and others, braided streams south of Hobble Creek on the surface of accumulation o fflay aravel is typic};lly coated with caleium southwest corner of the Provo quadrangle, and linear deposits described from adjacent quadrangles where more complete sections Baker, A.A., and Crittenden, M.D., Jr., 1961, Geology
1983). Remnants of the fans are exposed above and slightly below the highest low-gradient alluvial-fans (Qafy) at the east edge of the Provo carbonate, and calcil’lm carbonate may occur in significant I;Zraﬁe:t to 1S;?);per Sl‘;lt)eds t?ll()tng'l:he dW?satc?ﬂfliange frqnt. are exposed, but thicknesses o.f the units in the Provo quadrangle of the Timpanogos Cave qugdrangle, Utah: U.S.
Lake Bonneville shoreline along the base of the Wasatch Range (Machette, 1992) quadrangle, and deposited by small, ephemeral streams on accumulations between clasts; Machette (1992), using the hac cte g di ﬁ)ﬂ ep (t)' f q fra St 'lim dC alty 0 ft}f r;gressw? are much less due to attenuation by faulting along the Wasatch Geological Survey Geologic Quadrangle Map
(table 1). the valley floor; locally includes small alluvial-fan and terminology of Birkeland (1984), designated the soil profile Sivisf)ﬁzge lfy ih:rpfrtsl:nie O?Tosr:che:)? dacl Efl‘za(c)tur:s ir?rglir celfs Range front. GQ-132, 1 plate, scale 1:24,000.

The surficial sediments in the Provo quadrangle were mostly deposited by .colluvtilaLdepc?its; itncludeshleveliz strcfl:am :ilepositsl (Qalljz) of ‘this unit and others of similar age as of transgressive deposits and their absence in regressive depos- MISSISSIPPIAN Bleks,;?:;; 221084;11? ZOl(Lilgr:IllalieS:sofl}?:hcggitrltlsor[t}‘?;f
latest Pleistocene Lake Bonneville (Currey and Oviatt, 1985; Oviatt and others, igﬁgi stZe;r‘;l lgspf);igr?QzlsnﬁlZf czin(ﬁaéeﬁfg;gz:ﬁmﬁ 1?1/Bt(lrgl<}derat5e )/Bk(stage II-[11)/Cox. Exposed thickness less its, but QImp may include some undifferentiated transgressive Great Blue Limest divided Mississippi Dark Utah Czrgeolopgicﬁ Sgrvey M%ips ’201 and 202 }3,’p1ates'
1992). i Iv with the 1 lacial ad he Pinedal ; . than 15 feet (5 m). deposits. Exposed thickness less than 15 feet (5 m), but total Mab reat Blue Limestone, undivide (Up_per ISSISSIp plan).— ark- . ’ ’

), in part contemporaneously with the last glacial advance, the Pinedale because of map scale or in areas where the specific age of . . . thickn d It £ fect g gray to nearly black, light- to medium-gray weathering, thin- scale 1:24,000.
glaciation. Lips and others (2005) date the Pinedale maxima from about 17 to 15 Holocene deposits cannot be determined; postdates regression Qaf Older alluvial-fan deposits, pre-Bonneville lake cycle, lekness may exceed several tens of teet. and regularly bedded limestone and shaly limestone with Biek, R.F., Clark, D.L., and Christiansen, E.H., 2006,
ka based on '9Be exposure ages measured from moraines at Little Cottonwood of Lake Bonneville from the Provo shoreline and lower levels. alo undivided (upper to middle Pleistocene.) - Poor_ly sorted, Deposits of the transgressive (Bonneville) phase of the Bonnev- interbedded black and brown shale beds as much as 50 feet Interim geologic map of the Soldiers Pass quadrangle,
Canyon in the Wasatch Range. Thickness variable, probably less than 15 feet (5 m). Sﬁ}[)bii(tioc(l:g;blle\:/ﬁar;;:(li’ L?gig%ﬁ:‘&?;z’c ?;ﬁagt;l)fgrgrfltszl:si"[ ille lake cycle: Mapped between the Bonneville and Provo (15 m) thick; near base, contains scattered thin beds of olive- gtlathourrltt}Z{SIitaztg Utalh (ile;)logiclal IS%TX%}&?PGH'

. L s ; : ; ’ : . ! ; ines. i ine i i b -weathering, dark-gray, fine-grained quartzite; thickn 1le Repo , 23 p., | plate, scale 1:24,000.

Other surficial deposits in the quadrangle are mostly younger than Lake CAar .| Stream-terrace deposits (middle Holocene to upper P1e1stoc§ne) of Provo, where pre-Bonneville lake cycle alluvial-fan deposits shorelines. The Bonneville shore}me is at elevations from about rown-weathering, dark-gray, ne-gramnea qu 1.e 1CKNeSS Birkeland. P.W.. 1984. Soils and holoav: N

) . . o - Qaty: | _ X . 5180 to 5195 feet (1580-1585 m) in the quadrangle (table 1). The attenuated by faulting south of Slide Canyon; measured irkeland, P.W., » Soils and geomorphology: New
Bonneville and reflect post-glacial landscape evolution. Incision of the lake’s PARORAC Poorly to moderately sorted pebble and cobble gravel in a (Qafs and fan alluvium, unit 5 of Machette, 1992) are : : d & . ; ; ; : iversi

. Post-g nascape v . matrix of sand., silt, and minor clay: contains thin sand lenses: . . ’ ’ B soil horizon of paleosols developed on transgressive-phase thickness 2800 feet (850 m) in Rock Canyon in the Bridal York, Oxford University Press, 372 p.
threshold in southern Idaho and warming climatic conditions reduced the size of Qaty T .y, . . ’ undifferentiated because they are poorly exposed or lack lacustrine deposits commonly shows a slight to moderate accumula- Veil Falls quadrangle to the northeast (Baker, 1947, 1972a). Bissell, H.J., 1963, Lake Bonneville — Geology of southern
Lake Bonneville, leaving remnants such as Utah Lake stranded in Bonneville sub- Gt ]S;lebf;ﬁgcliaéntss ;?;I?d;gﬁizals;i;l;hgﬁ iium :;101 uilr? lt)ei(riai:ee(i' distinct geomorphic expression. The B soil horizon of tion of clay and may include a pedogenic accumulation of calcium Black shale is prominent in basal part of unit in southwest Utah Valley, Utah: U.S. Geological Survey Profes-
basins (Jarrett and Malde, 1987; O’Conner, 1993). Utah Lake dePOSitS, mapped IR 3 J Wlt% subscripts denoti};g relative pOSiﬁOIgl abo};e nfodgm stream, palZOSOItS ieve.lop?fq on tthese depl()StlhtS COI‘fI\lII'iOIlly ShOW]S ,a carbonate as filaments in ﬁne-grained soil or thin, discontinuous Bridal Veil Falls quadrangle; this part described as 100 feet sional Paper 257-B, p. 101-130, scale 1:48,000.
below the elevation of its threshold of 4500 feet (1372 m) at the northern end of the Qat, channels in downcuttine sequence. 1 being the lowest level: moderate fo signiticant accumuiation ot clay, gravet 15 coatings on gravel; Machette (1992), using the terminology of (30 m) thick but shown as 300 feet (90 m) thick by Crittenden Brimhall, W.H., Bassett, I.G., and Merritt, L.B., 1976,
) . SR ! g seq > g > typically coated with calcium carbonate, and calcium . : ’ : - Bak h —foot- -m-) thick ; .
ake, are found on the margins of Provo Bay. Streams incised in response to the gt level 1 deposits (Qat1) lie 5 to 15 feet (1.5-5 m) above modern carbonate may occur either as significant accumulations Birkeland (1984), designated the soil profile of these units as (1959); Baker (1947) showed a 750-foot- (230-m-) thic Reconnaissance study of deep-water springs and strata
lowering lake level, depositing large alluvial fans on the broad plain surrounding -Qats.. streams and are incised by them; levels 2 through 5 lie at b ) . A/Bt/Bk(or Cox). covered interval above the base of the Great Blue Limestone of Utah Lake: Provo, Utah, Mountainlands Associa-
’ ) t last t; Machette (1992), th . : : .

the bay and smaller alluvial fans at the mouths of range-front drainages. Locally, increasing relative heights of 15 to 25 feet (5-8 m) (Qat2), 40 temzeorio;; i;]_:irrkislai%nchgm) SESiegnZtéd the)solillsrl:fﬁlees Lacustri 1 and sand Pleist Moderatel at Rock Canyon; see also Chamberlain (1981). tion of Governments, Techr'ncal Report 3, 21 p.
steeper slopes underlain by shoreline deposits of Lake Bonneville failed, with to 50 feet (12-15 m) (Qat3), 50 to 60 feet (15-18 m) (Qats), of the differentiated units as ’ A/Bt(moderate)/Bk(stage Qlgb actlos V?:If_ gsgit‘:i a(‘:rllas:islllllpp(()l;fe%e;ebﬁlli (:oc?oetsze g;)aveerlairelz FHumbug Formation (Upper Mississippian) — Not exposed in this Bruhn, R.L., DuRoss, (_Z.B., Harris, R.A.f and Lund, W.R.,
some slope failures perhhgps assoc.lated with ear.thquakes on the Wasatch fault zone; and 60 to 75 feet. (18-23 m) (Qats) abovp modern streams; II-1IT)/Cox and A/Bt(strong)/Bk(stage II-I11)/K(stage 11)/Cox. matrix of sand ’and silt; locally interbedded with thin to thick quadrangle; in nearby exposures, light- to dark-gray, cherty %805} I;Ilet(“)telcttoll}iclsl apdppzleosels;nolo%yDoiﬂthe
this process of landsliding continues sporadically today. On gentler slopes, a numbered subscripts do not indicate specific age. Low-level Thickness probably less than 60 feet (20 m). beds of silt and pebbly sand. Clasts commonly subrounded limestone and some dolomite interbedded with light-gray to T et U e et
possible earthquake-induced lateral spread formed southwest of Springville, terrace remnants (Qat and Qaty) lie adjacent to Spanish Fork Fill deposi to rounded, but some deposits consist of poorly sorted, angular buff, brown-weathering, limy to quartzitic sandstone. Geolon N ; é) s, o ?I‘;OI‘ A esF_er]r:i G né N p: ;;ﬁ'
followed by headward erosion of scarps due to spring sapping and minor landslid- and Hobble Creck, but the most extensive deposits are adjacent ill deposits ravel derived from nearby bedrock outcrops. Gastropods Measured thickness 520 feet (160 m) in Rock Canyon, Bridal cological Society of America Field Guide 6, p.
: : : : to the Provo River, where the highest terraces (Qat3 through . . . . . g . Y PS. po : 250.
ing on locally steeper slopes of small alcoves surrounding springs. Wind eroded i . . - Artificial fill (Historical) — Engineered fill used in the construction locally common in sandy lenses; gravel locally cemented with Veil Falls quadrangle (Baker, 1972a). . . .

. . . . . Qats) are related to regressive Lake Bonneville deltaic deposits Qf . a2 . . ) . Chamberlain, A K., 1981, Biostratigraphy of the Great
the desiccated Bonneville lake beds and deposited a thin but widespread mantle of (Qldp) of late Pleistocene age, whereas the lowest terraces of transportation routes, levees, building foundations, and calcium carbonate (tufa). Thin to thick bedded. Near the base D ¢ Limest U JL Mississiobi Not Blue Formation: Brigham Young University Geology
calcareous loess on stable geomorphic surfaces. The loess is friable to moderately P poene age, - airports; unmapped fill is locally present in all developed of the Wasatch Range, deposits typically form wave- cut or eseret Limestone (Upper P ississippian) — Mo Studi 28, part 3. p. 9-17

. . (Qaty and Qaty) are incised into the delta, suggesting a late b Iv the 1 denosi d. Maxi - . exposed in this quadrangle; in nearby exposures, interbedded, udies v. 28, part 3, p. .
firm, homogenous, nonstratified, and porous, and forms steep to vertical faces Pleistocene to middle Holocene age. Thicknesses typically aﬁ?alf ut 0121 Y tzg fargesét cposits are mapped. Maximum wave-built benches between the Provo and Bonneville thick-bedded limestone and dolomite; black chert occurs in Clark, D.L., 2006, Interim geologic map of the West
Wh;re exposed m ds tr;an(li cflrltS; Iglqstlarglllg/IB h}? r:foﬁsgggl)at?rl;l lellstocepe;age s;ntls 5 to 15 feet (1.5-5 m) for each map unit. thickness about ect (6 m). Z};OZZIIISI izsi;uzazz;ic\?; dbglggez(%fcggfggggz gsggdcgl‘(/)?:: most beds and is locally very abundant. About 585 feet (175 Mountain quadrangle, Utah County, Utah: Utah
In the reglon are derived from this loess (viachette, - 1heloess 1s Irom 5 1o . . Disturbed land (Historical) — Land disturbed by sand, gravel, . . . : . m) thick in the Aspen Grove quadrangle (Baker, 1964a). Geological Survey Open-File Report 482, 21 p., 1
5 feet (1-1.5 m) thick. Qaf1 Level-1 alluvial-fan deposits (upper leocene) — Poorly to Qfd and aggregate operations; only the larger operations are Bedding ranges from horlzontal to primary dips of 10.to 15 plate, scale 1:24,000.
moderately sorted, weakly to non-stratified, pebble to cobble mapped and their outlines are based on acrial photographs degrees on steeper piedmont slopes; interbedded with or Gardison Limestone (Lower Mississippian) — Dark-gray, mostly Clark. D.L.. Biek. R.F.. and Christiansen. E.H.. 2006
Lake Bonneville gravel in a matrix of sand, silt, and minor clay; clasts taken in 1965 and 2002; many sites have since been regraded laterally gradational to lacustrine sand and silt of the transgres- Mg thin-bedded limestone with scattered abundant light-brown lr’lter.irn.’geolo;gic.rri;p of the Goshen ’\/aile; North

D its and shoreli £ Pleist Lake B ille domi h ficial commonly well-rounded, derived from Lake Bonneville and developed, and may contain unmapped deposits of SIVe phase (Qlsb); commonly covered by a thin veneer of to black chert; forms characteristic “stair-step™ ledges; about quadrangle, Utah County, Utah: Utah Geological

1 eposfl sh anP shore mfls 0 1 elsLoien;; ake .lcl)nnew e1 omlnzlateF 1elslll(r 1clia gravel; medium to very thick bedded. Deposited by debris artificial fill (Q f), Land within these areas contains a complex colluvium. Exposed thickness less than 30 feet (10 m). 600 feet (180 m) thick in Timpanogos Cave quadrangle Survey Opén File Report ’48 6 1'3 p., 1 plate, scale
geology of the Provo quadrangle. Lake Bonneville was a large pluvial lake that flows, debris floods, and streams at the mouths of small . A L L Baker. 1947: Baker and Crittenden. 1961 ) - > - >
covered much of northwestern Utah between about 32,500 and 11,600 calendar channels that drain Lake Bonneville deltaic deposits (Qldp) Ziﬁglc};;;amnirelﬁ;?lf{;(?rt;lctlrt;nasmieilsli3Zpl(;sclltlss’tfilli):t Orljiirealtl:;lcsl Qisb Lacustrine sand and silt (upper Pleistocene) — Moderately to ( ’ ’ ’ )- 1~24.7000- .
years ago (references and radiocarbon ages for this discussion of the chronology of and areas of shallow ground water in the southeast corner of sand (Qlgb) and alluvial- fa%l deposits older t%lan Lake Well' _sorte(_i, subrounded to rounde_d, fine to coarse sand and Unconformity Conﬁ?ﬁlus,dK].gNl.l,.ZOOI\Z/f Geolgglc mZPS oflthe EWOhTOTE
Lake Bonneville are shown in table 1; Oviatt and Thompson [2002] summarized the Provo quadrangle; equivalent to the younger part of young Bonnevill%: (Qafy). Thickness u nkr?own silt with minor pebbly gravel. Thick to very thick bedded; ] ] ) - ) 11l and billies ounta}n quadrangles, Utah an
many recent changes in the interpretation of Lake Bonneville radiocarbon chronol- alluvial-fan deposits (Qafy) but differentiated where modern 4)- ’ commonly has ripple mgrks 'and scour features; gastropods Fitchville Dolomite (Lower M1551531pp1an.and Upper Devonian) Wasaglc.hhc(ci)untles., Utah: lUtIEI.l;4G6010glcal Survey
ogy). Four regionally extensive shorelines of Lake Bonneville are found in the deposits of small, active, discrete fans not incised by younger Lacustrine deposits locally common. Deposn_ed in relatively shallow water near — N(_)t exposgd in this quad?angl_e; in nearby exposures, unpublished mapping, scalc 1: ,000.

Bonneville Basin (Gilbert, 1890), but only the two most prominent (the Bonneville channels can be mapped separately. Exposed thickness less . . shore; overlies coarse-grained beach gravel (QIgb), implying medium- to light-gray dolomite with numerous small vugs; Constenius, K.N., 2003, Geologic maps of the Granger
. ’ T . . than 10 feet (3 m). Deposits younger than the Bonneville lake cycle: Only mapped deposition in increasingly deeper water of a transgressing lacks chert, which is atypical for Mississippian units; interbed- Mountain quadrangle, Utah County, and Strawberry
and PrAOVO > horelines) are mapped in the quadrangle.. Th.e earhf: st of the regional below the Utah Lake highstand elevation of about 4495 to 4500 lake. Mapped in the northeast corner of the Provo quadrangle. ded limestone in upper part; buff to gray, locally conglomer- Reservoir SE quadrangle, Wasatch County, Utah:
shorelines is the Stansbury, which resulted from a climatically induced lake-level j Qaf2 | Level-2 alluvial-fan deposits (middle Holocene to upper feet (1370-1372 m) (table 1). Exposed thickness less than 15 feet (5 m). atic, coarse-grained sandstone or grit comprise basal bed 1 to Utah Geological Survey unpublished mapping, scale
oscillation from about 24,400 to 23,200 years ago during expansion of Lake ADMA Pleistocene) — Poorly sorted pebble and cobble gravel, locally . . . 20 feet (0.3-6 m) thick; 100 to 265 feet (30-80 m) thick in the 1:24,000.
Bonneville. The Stansbury shoreline formed at elevations below those in the bouldery, in a matrix of sand, silt, and minor clay; clasts Qisy | Younslacustrinesand andssilt (Holocene to upper Pleistocene) Lacustrine silt and clay (upper Pleistocene) — Calcareous silt adjacent Springville quadrangle (Baker, 1973); Devonian age Constenius, K.N., 2005, Geologic maps of the Wallsburg
: . . ; _ : — Well-sorted, fine to medium sand and silt that forms bars QImb : : .t : . . T : P R
quadrangle. The lake continued to rise, entering the Provo quadrangle from the angular to subrounded, with sparse well-rounded clasts derived d barrier beach. he sh £ Utah Lake. Maxi (marl) and clay with minor fine sand; typically thick bedded of dolomite at Rock Canyon in the Bridal Veil Falls quadrangle Ridge and Twin Peaks quadrangles, Utah and
north at an elevation of about 4500 feet (1370 m) about 23,000 years ago. In the from Lake Bonneville gravel; medium to very thick bedded. ?}? . amerb eafSeE nfaitS e shore ot Utah Lake. Maximum or very thick bedded; ostracodes locally common. Deposited from Sandberg and Gutschick (1979, p. 114). Basal clastic Wasatch Counties, Utah: Utah Geological Survey
Bonneville Basin, the lake reached its highest level of about 5092 feet (1552 m) lf) eposki;[e(i)by deIl:.ris ﬂOWSE dTbriS ﬂol? ds,loalmd suea?Qﬂ%w tckness about 5 feet (1.5 m). inﬁg;lliet \yatgr, citherina sheltlgrec} bay between h?adlagds Oé bed may unconformably underlie dolomite. unpublished mapping, scale 1:24,000.
about 18,000 years ago; this level was controlled by an overflow threshold near rom the Provo River; equivalent to the older part of Qaty, Young lacustrine silt and clay (Holocene to upper Pleistocene) offshore in deeper water; overlies lacustrine gravel, sand, an . Constenius, K.N., Esser, R.P., and Layer, P.W., 2003,
Zenda, in souther Idaho. This highstand created the Bomneville regional but differentiated where deposits are graded slightly above QImy —Silt, clay, and minor fine-grained sand deposited along the silt of the transgressive phase (Qlgb and Qlsb). A small Unconformity or fault Extensional collapse of the Charleston-Nebo salient
shoreline. In the Provo quadrangle, the Bonneville shoreline forms the highest mhf)fiem strleam llfwell 'c;ntfi Cal(lsbe I)napped separately. Exposed margin of Utah Lake; locally organic rich and includes pebbly 0ut<(:11;0p Ilna_ppid Ilea;l the portglezist corner of the Pl;lo_vo CAMBRIAN and its relationship to space-time variations in Cordil-
: , thickness less than 15 teet (5 m). beach gravel; overlies sediments of the Bonneville lake cycle. quadrangle 1s the southern tip of a larger outcrop extending leran orogenic belt tectonism and continental stratigra-
bench near the base of the Wasatch Range. Young alluvial-fan deposits, undivided (Holocene to upper Brimhall and others (1976) reported that Holocene gray clayey northward along the Wasatch Range front (Machette, 1992). Maxfield Limestone (Middle Cambrian) — Mainly light- to dark- phy, in Raynolds, R.G., and Flores, R.M., editors,

About 16,800 years ago, overflow and rapid erosion at the Zenda threshold Qafy Pleistocene) — Poorly to moderately sorted, pebble to cobble silt composed mostly of calcite forms the upper 15 to 30 feet Exposed thickness less than 15 feet (5 m). gray, thin-bedded limestone with yellow-brown to gray-yellow Cenozoic systems of the Rocky Mountain region:
resulted in catastrophic lowering of the lake by 340 feet (100 m) (Jarrett and gravel with boulders near bedrock sources, in a matrix of (5-10 m) of the lake sediment in Utah Lake. Mass-movement deposits moFt!ing, apd \'V.ith.interbedded gray to white dolorpite and Denver, Rocky Mountain Section, Society of
Malde, 1987) in less than one year (O’Conner, 1993). Lake Bonneville then sand, silt, and clay, grading to mixtures of sand, silt, and clay Young lagoon-fill deposits (Holocene to upper Pleistocene) — 0(.)11t10.0f PlSOlltl? limestone; LI_HCOI}fOYmabl_Y overlalr} by Fhe Economic Paleontologists and Mineralogists, p. 303-
stabilized at a new lower threshold near Red Rock Pass, Idaho, and the Provo on gentler slopes. Deposited by debris flows, debris floods, Qlly Silt and clay, with minor fine-grained sand and pebbles. Qmi? Lateral-spread deposits? (middle Holocene to upper Pleigtocene) Fitchville Dolomite (or Formatlon) mn th.e adjacent Springville 3531 )
regional shoreline was formed on the piedmont slope in the quadrangle. and streams at the mouths of large and small mountain canyons Mapped in shallow depressions on the south side of the mouth : — Pebbly sand, sand, silt, and clay below (post-dating) the qu)ad}f ?fi(gl.e (ﬁakgf, 1973,(11{121?6, 19788), at ]e?lslt 350 (fieret (1105 Constenius, K.N., Coogan, J.C., and Bick, R.F., 2006,

) . and streams locally incising Lake Bonneville deposits, where of Provo Bav. sheltered on the north and east by beaches of Provo shoreline, incised by spring-fed drainages from the m) thick in the Provo and adjacent Springville quadrangles Progress report geologic map of the east part of the

The lake oscillated at or near t.he Brovo leve} until about 13,500 years ago alluvial-fan deposits typically form a coalesced apron at the young lacuszlr’ine sand and silt (Qlsy). Maximu};n thickness southeast that converge in swampy swales. Referred to as the (Baker, 1973); 595 feet (180 m) thick in Bridal Veil Falls Provo 30" x 60' quadrangle, Utah and Wasatch
(Godsey and others, 2005), when climatic factors induced further lowering of the base of the Wasatch Range; also deposited by debris floods about 5 feet (1.5 m). Springville/Spanish Fork feature by Harty and Lowe (2003). quadrangle (Baker, 1947, 1972a). Counties, Utah: Utah Geological Survey Open-File
lake level within the Bonneville Basin. As Lake Bonneville fell below the altitude and streams on broad areas of the valley floor where Hobble ) i ) The feature lies mostly in the southeast corner of the Provo Ovhir F tion (Middle Cambri ol ! Report 490, 22 p., 1 plate, scale 1:62,500.
of the natural threshold of Utah Valley at the northern end of Utah Lake, Utah Lake Creek, the Provo River, and Spanish Fork lost confinement Deposits of the regressive (Provo) phase of the Bonneville lake quadrangle and the southwest corner of the Springville Co p flr ormation (Mi b le atrl? ﬂf.l artl)) (; flve-gr_eﬁn, s dofe_ Crittenden, M.D., Jr., 1959, Mississippian stratigraphy
became isolated from the main body of Lake Bonneville (Machette, 1992). By near Utah Lake, and may include undifferentiated deltaic cycle: Only mapped below the Provo shoreline, which is at quadrangle (Solomon and Machette, 2008), extends southward 01:1n1ng, mlca;:eﬁps ?) Ze W; llm © Sg greenis slaté ShOIlle of the central Wasatch and western Uinta Mountains,
about 13,000 years ago, the level of Lake Bonneville had fallen below the sediment deposited by streams flowing into the lake. Includes clevations from about 4760 to 4790 feet (1450-1460 m) in the into the adjacent Spanish Fork quadrangle (Solomon and ?n at zone of thin ;,S © tyet O‘Xht(:h rownirpottl\ej[ sfalz Utah, in Williams, N.C., editor, Guidebook to the
elevation of present Great Salt Lake, but a subsequent expansion of Lake Bonnev- level-1 and level-2 alluvial-fan deposits (Qaf] and Qaf») that quadrangle (table 1). Currey (1982) estimated an elevation of others, 2007), and covers about 1.4 square miles (3.6 km2). Iir.nes ?ne m uppeé l:.a ’ <1:.0nbac twllO 0 te g;gr fyllzg 3 Qagole geology of the Wasatch and Uinta Mountains:
ille from about 12,800 to 11,600 years ago formed the Gilbert shoreline. During postdate the regression of Lake Bonneville from the Provo 4770 fget (1454 m) for the Provo shorehnfs on a southeast-facing Although interpretations other than lateral spreading are thl.m]cis‘on::hls gcrla} a 1otnas, abou 1 Od Bri de? \(/ { F 11111) Intermountain Association of Petroleum Geologists
the Gilbert exp ans’i on of L al’< ¢ Bonneville. threshold control of the lev ei of Utah shoreline and lower levels that cannot be differentiated because beach ridge on Lincoln Point (SE1/4 section 10, T. 8 S, R. 1 E,, possible, the feature is mapped here as possible lateral-spread qul: dr:il?gle: (gajlf;e? 97;;1T§;;) ¢ and bridal veil talls Tenth Annual Field Conference, p. 63-74.

. - of map scale or are in areas where the specific age of Holocene SLBLM) in the adjacent Lincoln Point quadrangle (Solomon and deposits because it is in an area having high liquefaction poten- ’ ’ : Crittenden, M.D., Jr., 1963, New data on the isostatic
hecl)l;zcS;Z\;?IIEZctagl;Ztl?z)eO(l)?)veleafrsO:l os)lliliillilerl}];(:;::\%11(631\111?61:"21?3;t909?1)f;ar :1312 deposits cannot be deteqnined; no Lgke Bonneyille shorelines Biek, 2909)- The B 501l.hor1zon O.f paleosols developed on t.ial (An(.iers.on and otherg, .198.6) (see the di§cussion of - Tintic Quartzite (Middle to Lower? Cambrian) — Light-brown deformation of Lake Bonneville: U.S. Geological
VU0 y g - are found on these alluvial fans. Thickness variable, probably regressive-phase lacustrine deposits commonly shows an liquefaction-induced landsliding in the Introduction for more weathering, cliff- and ledge-forming, off-white to tan quartzite Survey Professional Paper 454-E, 31 p.
curri:nt ler:l oft Great Salt Lake, leaving Great Salt Lake and Utah Lake as its two less than 40 feet (12 m). intensification of brown colors due to oxidation of iron-bearing details). Thickness of the deposits is unknown but probably with quartz’-p ebble conglomeratic beds in lower 200 feet (60 Currey, D.R., 1982, Lake Bonneville — Selected features
most prominent remnants. minerals or a slight accumulation of clay, and may include a - - ; o .
’ : : : : Qafp Alluvial-fan deposits, regressive (Provo) phase of Lake pedogenic accurr%ulation of calcium carb};nate as glaments in foss than 30 feet (13 m) m) and boulders of quartzite one foot (0.3 m) or more 1n (S)flrrilzvagceets rli?;)etei:{t(e)mocr? rgazlyil&gséoG eOIOSgCl;f;

Isostatic rebound following overﬂqw of Lal?e Bonnevﬂle,.as well as dlsplace- Bonneville (upper Pleistocene) — Poorly tolmoderat'ely sorted, fine-grained soil or thin, discontinuous coatings on gravel; Qs Landslide deposits (Historical to upper Pleistocene) — Poorly q[lameg:r ?lealrl}:asgl incogi(’;)rt{nliyététerb)e(fi‘ded &r eemsl:iqtqartzi 1:500 }(l)oop P ’ P

ment along the Wasatch fault zone, uplifted regionally extensive shorelines in the pebble to cobble gravel, locally bouldery, in a matrix of sand, Machette (1992), using the terminology of Birkeland (1984) sorted, fine to medium sand, sandy silt, and pebble and cobble ite and phyllite in top 90 fee m) forming gradationa :500,000. . .
Bonneville basin (Crittenden, 1963; Currey, 1982). The amount of isostatic uplift silt, and minor clay; clasts angular but well rounded where designated the so,il profile of these units as A/Bw/Bk(or Cox) tc; gravel in two slumps mapped along the Wasatch Range front contact with overlyl.ng Ophir Formation; Fneagured thickness Currey, D.R., and Oviatt, C.G., 1985, Duratlogs, average
increases toward the center of the basin where the volume of removed water was derived from Lake Bonneville gravel; medium to very thick A/Bt(weak)/Bk(or Cox). (SW1/4 section 32, T. 6 S., R. 3 E. and NW1/4 section 17, 1170 feet (355 m) in Slate Canyon, Springville quadrangle rates, anqlll)mbzg?le cagses ofLal§e Bogneyllle EXPlan'
greatest; Crittenden (1963) estimated a maximum isostatic uplift of 210 feet (64 m) bedded. Deposited by debris flows, debris floods, and stream — . . . T.7S.,R.3 E., SLBLM); derived from nearshore regressive (Baker, 1947, 1973). file?elias—,lasl?e :}tfillle Sé2a80003)n1tgl((;t(;gl;searl;r;g§ tineKZ}Sft
near the Lakeside Mountains west of Great Salt Lake. Machette (1992) reported flow: (1) from the Provo River in Provo, where deposits are . Qldp* | Deltaic deposits (upper Pleistocene) — Moderately to well-sorted, deposits of Lake Bonneville (Qlsp and Qlgp) and underlying Unconformity PA. and Dias. HF.. editors. Problems of and
. . . . . . incised by level-2 alluvial fans (Qaf2), and (2) near the Provo ces e 00 ¢ clast-supported, pebble and cobble gravel in a matrix of sand B ille alluvial-fan d : £): o Ay > b, >
combined isostatic and fault uplift of the Bonneville and Provo shorelines as much X e . : pre-Bonneville alluvial-fan deposits (Qafs); composition fi d Great Salt Lake levels —
110 feet (34 m) and 65 feet (20 m) tively, along the Wasatch fault i shoreline from the mouth of Slate Canyon northward, where and silt; interbedded with thin pebbly sand beds; clasts reflects local sources of material. Maximum thickness about PROTEROZOIC prospects for predicting freat Salt Laxe ‘evels
as f[:;: 5 anll an | heeP m), rzspecllve \A abgngd he Wasate datl} 1zone1 1;1 deposits are incised into transgressive Lake Bonneville gravel subrounded to rounded; locally weakly cemented with calcium 20 feet (6 m). Proceedings of a NOAA.conf.erence, March 26-28,
castern Utah Valley. In the Provo quadrangle, combined isostatic and fault upliit and sand (Qlgb) and older alluvial-fan deposits (Qafo) and carbonate. Deposited as bottomset beds having original dips Zmf | Mineral Fork Tillite (Upper Proterozoic) — Gray to brown, dark- 1985: Salt Lake City, University of Utah, Center for
of both shorelines on the footwgll of the faglt approaches the maximum recprded grade laterally to regressive sand and silt (Qlsp). Equivalent of 1 to 5 degrees and overlying foreset beds having original Level-1 debris-flow deposits (upper Holocene) — Unsorted cobble m brown- to black-weathering, unstratified and poorly sorted, Public Affairs and Admlmstrgtlon, p. 9-24. '
by Machette (1992'). The maximum elevation of the Bonnstvﬂle shoreline in Fhe to the younger part of level-3 alluvial-fan deposits mapped dips of 30 to 35 degrees; present near the north edge of the Qmdj and boulder gravel in a matrix of sand, silt, and clay; contains micaceous siltstone with scattered boulders of dolomite, DeCelles, P.G., 2_006, Late Jurassic to Eocene evoluthn
Provo quadrangle is about 5195 feet (1585 m) compared to its threshold elevation north of Orem and southeast of Spanish Fork City by Machette quadrangle in a delta below the Provo shoreline at the mouth thin discontinuous sand or gravel lenses with as much as 3 quartzite, sandstone, and altered (green) igneous rock as much of the Cordilleran thrust belt and foreland basin
0f 5092 feet (1552 m) at Zenda, and the maximum elevation of the Provo shoreline (1992), but differentiated where deposits related to the of the Provo River; commonly capped by a thin veneer of percent organic matter (Machette, 1992); commonly covered as 1 foot (0.3 m) in diameter; at least 200 feet (60 m) thick system, western U.S.A.: American Journal of Science,
in the quadrangle is about 4790 feet (1460 m) compared to its threshold elevation regressive phase of Lake Bonneville, typically below the stream-terrace deposits (Qat3 through Qats) and exposed with coarse, angular rubble and distinct levees and channels. in the adjacent Bridal Veil Falls quadrangle, thinning v 304, p. 105-168. . .
of 4737 feet (1444 m) at Red Rock Pass (table 1). Thus, the combined uplift of the Bonneville shoreline, can be separated from deposits related along the steep delta front and where incised by the Provo Mapped on the surface of young alluvial fans (Qafy) near the southward to nothing near Slate Canyon in the adjacent Spring- Gilbert, G.K., 1890, Lake Bonneville: U.S. Geological
Bonneville and Provo shorelines in the quadrangle is about 103 feet (33 m) and 53 to the transgressive phase of the lake, typically above the River. Exposed thickness about 75 feet (25 m). mouth of Slide Canyon and a smaller, unnamed drainage to ville quadrangle (Baker, 1947, 1972a, 1973). Survey Monograph 1, 438 p.
feet (16 m), respectively. Bonneville shoreline; level-3 alluvial-fan deposits are not the north. Thickness less than 15 feet (5 m). Godsey, H.S., Currey, D.R., and Chan, M.A., 2005, New
mapped in the Provo quadrangle because all mapped evidence for an extended occupation of the Provo
Paleoseismology shoreline and implications for regional climate
. . .. change, Pleistocene Lake Bonneville, Utah, USA:

Utah Valley is a Neogene structural basin fomed by late.Ce.nozmc .dls.place- Quaternary Research, v. 63, p. 212-223.
me.:nt glong the Wgsatch fault zone. Qua_ternary dlgplacement indicates significant Harty, K.M., and Lowe, M., 2003, Geologic evaluation
seismic hazards in the quadrangle, with potential earthquakes from moment and hazard potential of liquefaction-induced landslides
magnitude 7.0 to 7-.5 (Machette and others, 1992; Wells and. Copperspnth, 1994). 40°22'30" 40°22'30" along the Wasatch Front, Utah: Utah Geological
Data from paleoseismic trench exposures at Rock Canyon in the adjacent Orem \]\ Quat I:lu ” Saratoga Pelican Point Orem Bridal Veil Falls |Wallsburg Ridge LITHOLOGIC COLUMN Survey Special Study 104, 40 p.
quadrangle indicate that the most recent earthquake was about this magnitude and * uaternary valley-nill Springs . (Baker, 1964b; | (Baker;1972a; * Hintze, L.F., compiler, 1962, Geology of the southern
produced 10.8 feet (3.3 m) of net vertical tectonic displacement of the ground and mass-wasting deposits (Biek, 2004) (S"l’};”"’:o"”r‘i;;jhm' "’””%‘,‘Z;,Zﬁjhe"e"Ola'ﬁi';ﬁzgrg‘;jhe”& (Coggfgjiu& N S[w Wasatch Mountains and vicinity — a symposium:
surface (Lund and Black, 1998). Based on currently available information on N I:l - - : E E FORMATION SYMBOL THICKNESS LITHOLOGY Brigham Young University Geology Studies, v. 9,
earthquake timing and displacement, the preferred vertical slip-rate estimate for | Tertiary sedimentary Hintze,  =eed <= (Consteniils and others, 2006) —»- | g i Feet (Meters) part 1, 104 p., scale 1:125,000.
the Provo segment is 1.2 mm/yr (with a possible range from 0.6 to 3.0 mm/yr) aﬂd e;alrly tg Imlddltq ngtematry 1978) —»+ 2 @ i : Hintze, L.F., 1978, Geologic map of the Y Mountain area,
(Lund, 2005). Lund (2005) indicated the three most recent surface-faulting events r40°15' alluviatand ‘acustrine depostts 40°1%' < E’_ Great Blue leest.one Ll <100 (<30) Exposed thickness east of Provo, Utah: Brigham Young University
occurred on the segment at 600 = 350 cal yr B.P., 2850 + 650 cal yr B.P., and 5300 ) I:l Soldiers Pass | Lincoln Point Provo: | Springville Granger & s Humbug Formation Mh 520 (160) Not exposed Special Publication 5, 1 plate, scale 1:24,000.

+ 300 cal yr B.P, with a preferred recurrence-interval estimate of 2400 years Tertiary igneous intrusions _ R Mountain 9] Deseret Limestone Md 585 (175) Jarrett, R.D., and Malde, H.E., 1987, Paleodischarge of
ibl ing from 1200 to 3200 H limi Its fi and volcanic rocks otﬁlresk%g@ %ﬁm%o%d Bgfer, 1973) “”5’533’}’”’ D5 late Pleistocene Bonneville Flood, Snake River, Idaho,
(possibly ranging from 1% o years). owever, prefummary resu ts rom pringyille ' ' . % g | Gardison Limestone Mg 600 (180) Toptand bOtEjOm computed from new evidence: Geological Society of
new trenching in the Spanish Fork Peak quadrapgle in Mapleton_ (N'El/4 section <5 I:l . (Solomon and Z | 3 [ Fitehville Dolomite Mf _ [100-265 (30-80 Nno(; eexx%osse% America Bulletin. v. 99. p. 127-134.
23 % f t_Machette = p d > P
, T. 8 S., R. 3 E., Salt Lake Baseline and Meridian [SLBLM)]) indicate that the ® Mesozoic shallow 1 e ) n : ~Regional . .
; ) . . lley marine and terrestrial rocks 2008) . | © | Maxfield Limestone 350-595(105-180) g . Lips, E.-W., Marchetti, D.W., and Gosse, J.C., 2005,
interval from the middle Holocene to latest Pleistocene may include several more u | 1non7ranm o712 ml|=B - - \ unconformity . . .
] = 40°07'30 40°07'30 i) - - Revised chronology of late Pleistocene glaciers
. .. ; —_ Mablet. S = Ophir Formation €o 100-290 (30-90) gy g s
surface-faulting earthquakes, and an additional late Holocene earthquake at about iSpanish R apletgn| & ] Goshen Valley | West Spanish Fork | Spanish Fork Billies =2 Wasatch Mountains, Utah: Geological Society of
1600 cal yr B.P. (Olig and others, 2004). These results suggest a much shorter . . @/ @\ 2 Upper Paleozoic North Mountain Peak Mountain ol Tintic Quartzite Ct 1170 (355) America Abstracts with Programs, v. 37, no. 7
i ; i 5 i N i ks (Oquirrh basi (Clark and (Clark, 2006) (Sol d (Baker, 1972b; (Constenius, T
recurrence interval for major earthquakes in Utah Valley. Gpshen \_* Salem /7 = matine rocks (Oquirrh basin) others, 2006) “ others, 2007 Solomen, 2006) o0 o | o | Mineral Fork Tillite Zmf | 0-200+ (0-60+)[3%5255; p. 4.
Liquefaction-Induced Landsliding I Iley : u / - Thicknesses are diagrammatic, no fixed scale. Lund, W.R., 2005, Consensus preferred recurrence-
: Payson_« N ' ] Lower Paleozoic and ’ interval and vertical slip-rate estimates — Review of

Saturated sandy sediments that are prone to liquefaction during moderate and @ / / \ < Proterozoic, mostly . Utah paleoseismic-trenching data by the Utah Quater-
large earthquakes generated by the Wasatch fault zone underlie much of Utah 112° 111°52:30" 111°45' 111°37'30" 111°30° 11°3230" shallow marine rocks 1120 111°52:30" 111245 111°37'30" 111°30° T11°2230" nary Fault Parameters Working Group: Utah Geologi-
Valley. Large earthquake-induced slope failures initiated by liquefaction can pose High-angle fault cal Survey Bulletin 134, 109 p., CD.

a hazard to life as well as property. Thirteen features thought to be liquefaction- 0 10 20 30 40 50 KM . ' 0 10 20 30 40 50 KM und, W.R., and Black, B.D., , Paleoseismic investi-
property. g q i 1 1 1 1 1 1 I ) dottelz% W?Ir;%:cg\ljered 1 1 1 1 | 1 1 1 | Lund, W.R d Black, B.D., 1998, Pal
induced landslides have been identified along the Wasatch Front (from Brigham 0 5 10 15 20 25 MI A A A 0 5 10 15 20 25 MI gation at Rock Canyon, Provo segment, Wasatch
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View to the southeast of a slip surface along the Wasatch fault zone east of Provo, about 0.3 miles (0.5 km) south

Looking southeast across the Springville-Spanish Fork feature. Two of the three discontinuous lineaments that cross Zoback, M.L., Anderson, R.E., and Thompson, G.B.,

5\211(1?2 (ggsglgngliilm:nél nge nUlgiessszt;t;f Ef;;:s; Ct}ﬁfsy r(fll;;lstlellrlcs)zgiq Géi:: the feature are visible, interpreted as regressive shorelines of late Pleistocene Lake Bonneville; shoreline scarps are ;{;ﬁi}:’:}%ﬁ;ﬁ; ‘lg hdifzncg}};g Z:’EIZ’;;Z;ZZ ac;yj;ﬁlp (Zfi 3?;;2 ‘2 OVOV:‘;' )lsd chl:f ZEZ 2;1: :i?sns;et;zcelii t l;; Zizl‘i ;;Z: ;‘lfid « Sand and gravel pit 1981, Cainozoic evolution of the state of stress and
revi eV\’/s. UGS staff m’emb ers Paul Kuehne and Jim Parker assisted in preparation accentuated because headward erosion of sofi, fine-grained lake sediments due to spring sapping stopped when o the site as thegl:z ven Peaks fault scarp h;)to vaph by Francis Ashland, UGS) P s g o~ Spring style of tectomsm of the Ba§1n gnd Rat}ge Province
of the man and supporting materials shorelines armored by thin gravels were encountered. Possible lateral spread deposits (Oml?) lie near the P (photograph by ’ : SP-1 Trench sites for lateral- di oat qf the western United St.ates. Philosophical Transac-

P PP & ' lineaments and grade to regressive lacustrine silt and clay in the foreground. L— rench sites lor fatera -Spread investigations tions of the Royal Society of London, v. A300, p.

(Harty and Lowe, 2003) 407-434





