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MAP UNIT DESCRIPTIONS g g
Volcanic rocks of the east Traverse Mountains, undivided (Oligocene-Eocene) — Complexly interbedded block and s =
QUATERNARY ash-flow tuffs, volcanic mudflow breccia, minor lava flows, and minor fluvial volcaniclastic deposits in the east 8 %
Alluvial deposits Traverse Mountains that are impractical to map separately due to poor exposures and extensive alteration; classified ) . £ 3 Glacial . ) Mass-movement Mixed-enviroment
as borderline latite, trachyte, dacite, and andesite on the TAS diagram of LeBas and others (1986) (see table 1 for Alluvial deposits < | O | deposits | Lacustrine deposits deposits deposits |
Qaly Stream deposits (Holocene) — Moderately to well-sorted sand, silt, clay, and pebble to boulder gravel in river analytical data); block and ash-flow tuffs likely comprise the bulk of these deposits and are typically gray, ' Historical | Qmf |Qmsh
channels and flood plains; locally includes small alluvial-fan and colluvial deposits, and minor terraces up to 10 brownish-gray, or pinkish-gray, massive, coarse-grained, crystal lithic tuff with sparse to abundant volcanic clasts up 2 © Qal Qaf; Qf ‘
feet (3 m) above current base level; mapped principally along the larger streams in the quadrangle, including to 6 feet (2 m) or more in diameter; matrix contains abundant sand- to pebble-size volcanic fragments, feldspar, and t'j S gffclj { e
American Fork River and Dry Creek; generally O to 20 feet (0-6 m) thick. typically uncommon euhedral biotite and hornblende; a trench in the NE1/4NW1/4 section 15, T. 4 S., R. 1 E. (sample S 2 Qat, | Qaly e Qmic| Qlay
Stream-terrace deposits (Holocene to Upper Pleistocene) — Moderately to well-sorted sand, silt, clay, and pebble L12103-4) exposed a weathered tuff bed at least 25 feet (8 m) thick that lacks volcanic clasts; volcanic rocks of the e 3_'—’ oo Qaf,
2 to boulder gravel that forms level to gently sloping terraces incised by modern streams; subscript denotes height east Traverse Mountains show some similarity with Keetley Volcanics and some of the eastern group of stocks of the Qat; Qafy Qmsy| Qatc ]
above modern stream channels; level 2 deposits are 10 to 30 feet (3-9 m), and level 3 deposits are 30 to 75 feet Wasatch igneous belt based on minor and trace element variation diagrams; Crittenden and others (1973) reported B P PN n Qc ey M. o
(10-20 m) above modern drainages; deposited in river channels and flood plains; generally 0 to 20 feet (0-6 m) a K-Ar age of 37.3 £ 1.1 Ma for volcanic rocks near Corner Canyon, and sample L33103-9 from Maple Hollow yielded o b O 5 L L2 / :
. o S . . ) . S rovo Qalp Qmt
thick. an 4Ar/3%Ar age of 35.25 + 0.13 on biotite, which is consistent with the older rocks of the Wasatch igneous belt; S| (regressive Qafp Qigp | Qlsp|aimp| aidp ‘
Young alluvial deposits (Holocene to Upper Pleistocene) — Moderately sorted sand, silt, clay, and pebble to boulder volcanic rocks of the east Traverse Mountains thus appear to be older than those of the west Traverse Mountains Q phase) Qalo
gravel deposited in river channels and flood plains; incised by active stream channels, and locally include small (east of Rose Canyon), which belong to the younger volcanic suite (about 33 to 31 million years old) of Waite (1996; | — Qaf, /
alluvial-fan and colluvial deposits; equivalent to modern stream deposits (Qal;) and older, post-Bonneville see also Waite and others, 1997, Biek and others, 2004, Biek, 2005); undifferentiated volcanic rocks of the east 2 Bonneville Qgob
stream deposits that are undifferentiated because units are complexly overlapping; probably less than 20 feet (6 Traverse Mountains are probably about 1000 feet (300 m) thick. 3 | (ransgressive Qalb Qafb Qutb Qigb | Qisb |aimb | idb
m) thick. The volcanic rocks are locally extensively hydrothermally altered in the east Traverse Mountains, including § phase) Qalo . s
Older alluvial deposits (Upper Pleistocene) - Moderately sorted sand, silt, clay, and pebble to boulder gravel fracture-controlled silicified zones up to 400 feet (120 m) wide that grade outward to kaolinitized and oxidized @l s Qaco TAE
incised by younger alluvial deposits in Fort Canyon; probably less than 30 feet (9 m) thick; small deposit volcanic rock; much of the rock is so weathered that blasting is seldom required for large excavations; alteration and & ! N
overlying Dry Creek glacial outwash (Qgod) in Fort Canyon is well-cemented, subangular to subrounded pebble weathering of 1_‘hese volcqnic _rt_)qks resulted in widespread landslides, and additional, unmappe_d landslides may be <z( Qmso|
conglomerate composed of Pennsylvanian or Permian calcareous sandstone clasts and is about 3 feet (1 m) present on this map unit; silicified zones are marked by complete replacement of volcanic rock by opal and ] o
thick. cryptocrystalline and microcrystalline quartz that forms red, pink, yellow, and white jasper and opalite with local 2 Z Qafo Qlag
Alluvial deposits related to the Provo phase of the Bonneville lake cycle (Upper Pleistocene) — Moderately to preservation Of relict porphyritic t.ext'ur e (Marsell, 1932); silic!'ﬁed masses are locally vuggy with 'dru.sy quartz crysta{s 8 6 ? ? . .
well-sorted sand, silt, and pebble gravel deposited principally in river channels; coarsens upgradient and and cross-cutting chalcedony veins; two large areas of opalite are mapped separately, but opalite is also common in o Elevation in feet
includes boulder-size clasts in the upper reaches of Dry Creek; locally includes veneer of fine-grained eolian the east-central part of section 16, T. 4 S., R. 1 E. 2 Lo —? Qgtd |Qgod Lo L7 74 w IN o o ~ o N
sand and silt, and may include loess veneer; large deposits in south-central part of quadrangle are mostly fluvial unconformity o 5 P § § § § § § e
tgpset bgds that grade into Provo-level qeltalc deposits (Qldp) derived from American Fork and Dry Creek PENNSYLVANIAN and MISSISSIPPIAN 7 7 : > =
anyons; generally 5 to 20 feet (2-6 m) thick. s
Older alluvial deposits related to the Provo phase of the Bonneville lake cycle (Upper Pleistocene) — Moderately to Oquirrh Group :«%
well-sorted sand, silt, and pebble to boulder gravel deposited in ancestral Dry Creek channel; forms terrace - Bingham Mine Formation(?) (Upper Pennsylvanian) - Light-brown, fine-grained orthoquartzite and calcareous
remnant north of Alpine that is about 30 feet (9 m) above adjacent Qalp deposits; may include loess veneer; sandstone; typically highly fractured, intensely brecciated, or locally pulverized; very poorly exposed and overall Lo 1)
ex_posed th/_ckness about 30 feet (9 n_?). _ _ structure uncertain; best exposed along or just below ridge crests, but elsewhere slopes are commonly covered by ’ ‘i
Alluvial deposits related to the Bonneville phase of the Bonneville lake cycle (Upper Pleistocene) — Moderately a veneer of colluvium and talus not practical to map at a scale of 1:24,000; correlation uncertain, but probably part of o
sorted sand, silt, and pebble to boulder gravel deposits of ancestral Dry Creek that are graded to the Bonneville the middle and upper 7300-foot-thick (2200 m) Bingham Mine Formation (Upper Pennsylvanian [Gordon and L
shoreline; about 20 feet (6 m) thick. Duncan, 1970]), part of the Bingham sequence of Tooker and Roberts (1970), and may include Permian strata of the a
Modern alluvial-fan deposits (Holocene) — Poorly to moderately sorted, non-stratified, clay- to boulder-size Curry Peak and Freeman Formations; may be the Weber Quartzite (Lower Permian to Middle Pennsylvanian), which T T Ik g
sediment deposited principally by debris flows at the mouths of active drainages; upper parts typically may exceed 2000 feet (600 m) in thickness in American Fork Canyon (Baker, 1964, Bryant, 1992); total exposed ?.
characterized by abundant boulders and debris-flow levees that radiate away from the apex of the fan; thickness in the Lehi quadrangle is unknown, but likely exceeds 1000 feet (300 m), the Oquirrh Group is in excess of W 7
equivalent to the younger part of Qafy, but differentiated because they form smaller, isolated fans; generally less 17,800 feet (5400 m) thick in the Oquirrh Mountains (Tooker and Roberts, 1970) and about 25,000 feet (7600 m) thick S & 3
than 30 feet (9 m) thick. near Mt. Timpanogos (Baker, 1964). « 8 o
Level 2 alluvial-fan deposits (Holocene to Upper Pleistocene) — Poorly to moderately sorted, clay- to boulder-size Butterfield Peaks Formation (Middle Pennsylvanian [Desmoinesian — Atokan]) — Not exposed in quadrangle; Tooker £ 7 3
sediment deposited principally by debris flows; large deposits at American Fork likely also deposited by and Roberts (1970) reported the formation is 9070 feet (2765 m) thick in the Oquirrh Mountains. Wi s
perennial and intermittent streams of the American Fork River distributary system; incised by modern alluvial-fan West Canyon Limestone (Lower Pennsylvanian [Morrowan] to Upper Mississippian) — Not exposed in quadrangle; age >
and alluvial deposits; forms moderately dissected surfaces equivalent to the lower part of Qafy; probably less from Davis and others (1994), who reported a thickness of 1007 feet (307 m) in the southern Oquirrh Mountains.
than 30 feet (9 m) thick. MISSISSIPPIAN
Qafy Level 3 alluvial-fan deposits (Upper Pleistocene) — Poorly to moderately sorted, clay- to boulder-size sediment _ - ) o CORRELATION OF BEDROCK UNITS
deposited principally by debris flows; locally conceals the Bonneville shoreline and is incised by younger Manning Canyon Shale (Upper Mississippian) — Not exposed in quadrangle; about 1650 feet (600 m) thick in the
undifferentiated alluvial deposits; forms deeply dissected surface north of Alpine; probably less than 40 feet (12 Wasatch Range (Baker, 1972; Bryant, 1992).
m) thick. - Doughnut Formation (Upper Mississippian) — Mostly white to light-gray, medium- to coarse-grained marble, marble E
Younger undifferentiated alluvial-fan deposits (Holocene to Upper Pleistocene) — Equivalent to modern, level-2, breccia, and lesser white, fine-grained quartzite; appears to grade northward such that northernmost 1500 feet (500 z
and the upper part of level-3 alluvial-fan deposits, but undifferentiated because units are complexly overlapping m) of outcrop, exposed at hill 5889 near Alpine, is medium-gray brecciated limestone and marble overlain by similarly P4 m
or too small to show separately; upper parts of fans are locally deeply incised; thickness unknown, but likely up brecciated calcareous sandstone and orthoquartzite; highly fractured; likely equivalent to metamorphosed Doughnut 9 S
to several tens of feet. Formation exposed in the Silver Lake area on the footwall of the Deer Creek detachment fault, about 5 miles (8 km) m al 1 QTa
Alluvial-fan deposits related to the Provo phase of the Bonneville lake cycle (Upper Pleistocene) — Poorly to to the northeast in the Dromedary Peak quadrangle, but fractured clastic strata of northern exposures could be a fault == o sl ol el ol sl ol sl ol ol o sl L’ . o
moderately sorted, clay- to cobble-size sediment deposited principally by debris flows; larger deposits at Lehi block of the Oquirrh Formation, or possibly a very well lithified colluvial or talus facies of the Tibble Formation; likely = o %. NN =8 3200 QRRN=2IRNREN Jg’ = ] unconformity
and American Fork are mostly reworked deltaic and fan-delta deposits; incised by younger alluvial and displaced about 4 miles (7 km) or more laterally and vertically along the Deer Creek detachment fault (Constenius s 3 o § § § .8 § 8888-s8 § § o oo T o £
alluvial-fan deposits; deposited by streams associated with the Provo (regressive) phase of Lake Bonneville; and others, 2003); marble strata represent metamorphosed shallow-water (shelf) facies likely equivalent to upper - T ORI M O N N O I F ™ = &
thickness unknown, but likely up to several tens of feet. part of Great Blue Lir'nes'tone and lower part of Manning Canyon Shale,: incomplete section present in Lehi 29 § = 4
Alluvial-fan deposits related to the Bonneville phase of the Bonneville lake cycle (Upper Pleistocene) - Poorly to quadrangle, but formation is 300 to 1200 feet (90-365 m) thick (Baker and Crittenden, 1961). ) 3% 3 5 % @ _
moderately sorted, clay- to cobble-size sediment deposited principally by debris flows; incised by younger Great Blue Limestone, undivided (Upper Mississippian) — Medium- to very thick bedded, light- to dark-gray but typically 3 28 444444424 a4 a4 4c s < g Tiaq | Tiap
alluvial and alluvial-fan deposits; deposited by streams associated with the Bonneville (transgressive) phase of bluish-gray limestone; locally cherty and fossiliferous with brachiopods, corals, and bryozoans; commonly laminated E3gf s s s s s s ss<ss<<<<3 2 & £ unconformity
Lake Bonneville; probably less than about 40 feet (12 m) thick. and pla.ty weathering; “curly”'limestone exposed on non‘ﬁ sidg of American Fork Canyon; upper contact not exposed, 3 2 & - = o
Older alluvial-fan deposits (Upper Pleistocene) - Similar to younger undifferentiated alluvial-fan deposits (Qafy), but regionally marks a prominent .change from cliff-forming limestone to sl.ope_—for ming shale, incompletely exposed S o 2 O o oo o e oo oo o oo oo e o o e ] o Taf -
but forms deeply dissected alluvial apron truncated by, and thus predating, the Bonneville shoreline; upper parts south of American Fork Canyon; age from Gordon and others (2000); thickness uncertain, but regionally the €53 552585822553 5588838 ¢ 8 .
of fans locally receive sediment from minor washes; thickness unknown, but likely up to several tens of feet. formation is about 2500 feet (750 m) thick (Gordon and others, 2000). N 5SS g 33 S33 3333 23 ) S unconformity @
i . Humbug Formation (Upper Mississippian) — Interbedded calcareous quartz sandstone, orthoquartzite, limestone, and 23 5 2 — 3 5 [o3)
Artificial deposits dolomite; gray to pale-purple shale may mark the top of the formation at American Fork Canyon; upper contact is £330 2 3 g Eocene| Tv
Avrtificial fill (Historical) — Engineered fill used in the construction of Interstate 15 and other road and railroad beds; conformable and gradational and regionally represents a change from predominantly sandstone of the Humbug to g3 8 2 ® s - - )
larger areas of fill used to create new level building areas are also mapped based on aerial photographs taken limestone of the Great Blue,; incomplete section mapped near the mouth of American Fork Canyon and also exposed 3L 2 3 unconformity
in May 2002; although only larger fill deposits are shown, fill of variable composition may be present in any north of Box Elder Canyon; age from Morris and Lovering (1961); about 800 feet (245 m) thick (Baker and Crittenden, ’5 g o zZT T
developed area; variable thickness up to about 90 feet (30 m). 1961) in the Wasatch Range. PXe 222888 8E T T 32eg 2 3 z Upper|
Landfill deposits (Historical) - Miscellaneous fill, principally building and road construction debris, placed in sand Deseret Limestone (Upper Mississippian) — Thick- to very thick bedded, light- to medium-gray dolomite with irregularly 02222555 2485533222% 2 > Middle| -2 [ pop
and gravel or aggregate pits; variable thickness up to several tens of feet. shaped black chert nodules; lower part has thin- to medium-bedded, platy weathering limestone with sparse crinoid 8, ‘_<n e o o0 @ § § e o0 z g 2 4 ‘g? 2 P
Qfd | Disturbed land (Historical) — Land disturbed by sand and gravel operations; only the larger operations are mapped stems and rugose corals; upper contact is conformable and gradational and corresponds to the base of the first thick % g 3 = & Lower g2 PMowc
and their outlines are based on aerial photographs taken in May 2002; land within these areas contains a sandstone bed; age from Morris and Lovering (1961); 420 feet (128 m) thick (Baker and Crittenden, 1961) in the = 3 ® S T T 23
complex, rapidly changing mix of cuts and fills, as well as excellent exposures of Lake Bonneville sediments. Wasatch Range. <3g ] 2 = Mmc
Disturbed land at the top of the east Traverse Mountains is also mapped based on aerial photographs taken in Gardison Limestone (Lower Mississippian) — Mostly dark-gray, thick- to very thick bedded limestone and dolomite; 8 — 4-
May 2002; this area contains a complex mix of very large cuts and areas of fill in deeply weathered volcanic upper contact not exposed in the Lehi quadrangle, but regionally appears conformable and gradational; also _8_ O O N N N N N N N N U U U = Mgb
rocks of the east Traverse Mountains (Tv). exposed in the Timpanogos Cave quadrangle; about 600 feet (185 m) thick (Baker and Crittenden, 1961). 3 2PIRIILIRIILILIRIRLIIIRY Z ]
. i 5 N NN DN DN DNDNDNDNDDNDNDDNDNDDNDNS o % Mh
Colluvial deposits MISSISSIPPIAN and DEVONIAN 3 Q3 ®N®RQRRRRRR®RF o
TR DN W WD OONON-=OWNWaA n
Colluvial deposits (Holocene to Upper Pleistocene) — Poorly to moderately sorted, angular, clay- to boulder-size, MDf | Fitchville Formation (Lower Mississippian — Upper Devonian) — Upper part: massive, dark-gray dolomite, thin white 8 P g 3 8 g .4“: g g .‘O’; g .;‘ g g g o ° % Md
locally derived sediment deposited by slope wash and soil creep on moderate slopes and in shallow beds at top; lower part: medium-bedded, pale-gray vuggy dolomite; 100 to 175 feet (30-53 m) thick (Baker and g = =R e Tz oTE 2R o2 Te R oE TR 19)
depressions; locally grades upslope into talus deposits and downslope into mixed alluvial and colluvial deposits; Crittenden, 1961). P = 1
may include older landslide deposits whose subtle features make positive identification impossible without unconformity $ I N 5 Mg
detailed geotechnical investigations; because most bedrock is covered by at least a veneer of colluvium, only 222222222 oooofb g
the larger, thicker deposits are mapped: 0 to about 20 feet (0-6 m) thick. CAMBRIAN = I O T - 1 -1 MDf
Glacial deposits - Maxfield Limestone (Middle Cambrian) — Thin- to thick-bedded, gray mottled, dolomitic limestone and dolomite; oolitic 22222222 RR 29 RE DEVONIAN|  Upper
D its of the Bells C d Pinedal valent: Iy thouaht to be 12 to 30 ka (Madol or pisolitic near the base; about 200 feet (60 m) thick (Baker and Crittenden, 1961). g ONMO O ®®O®WOBINON = © 0 Y unconformity
8582'68 (7th € h ells gnyo; la vance - Fine bae quL(ljlva e;z),kgegega y oug Pi o 61979,73 rt a g a;ho ° - Ophir Formation (Middle — Lower? Cambrian) — Upper unit: blocky, brown calcareous sandstone; middle unit: massive, B NG Q@A T2 T ol
1 983&6 ough some Finedale moraines may be as old as a (Coleman and Plerce, » Forter and otners, wavy-bedded gray limestone; lower unit: olive-green shale; 510 feet (155 m) thick (Baker and Crittenden, 1961). § z g
Outwash (Upper Pleistocene) — Moderately to well-sorted, subangular to subrounded, clast-supported, pebble to -Ct Tintic Quartzite (Lower Cambrian) — Medium- to coarse-grained, whlte.to pale-pink qua(tz:te; includes pale-purple 5 [ = 7
boulder fsa?lz and gravel; tyZ)ically mediur};l to thick bedded; clasgt]s are little weathered and arzpderivedpfrom the pebbly quartz conglomerate near the base; about 1300 feet (400 m) thick (Baker and Crittenden, 1961). 3 .% g 8 .2 8 .g ﬂ .% .% 8 .% _2 .% .8 c\‘n c_g % o % B C;DU
Little Cottonwood stock and Mississippian and Pennsylvanian strata of Dry Creek Canyon; mapped north of unconformity 3 IR 83I8S2RRFILIINNSE RN g % -E—, S S‘D._’.
Alpine where it forms moderately dissected, bouldery surfaces graded to Bells Canyon till immediately east of PRECAMBRIAN g - 3 ?.. 5‘
the Lehi quadrangle; probably 0 to at least 40 feet (0-12+ m) thick. ) ] ) ] ] ) 53 2T - formit 33z
Till (Upper Pleistocene) — Non-stratified, poorly sorted, sandy pebble to boulder gravel in a matrix of silt and minor - Mutual Formation — Rusty to red-pyrple quartzite, g(ltstone, and conglomerate with minor red-purple or greenish shale; a 33 o33 aazaaa 3_> Z unconformity g &8
clay; clasts are matrix supported, subangular to subrounded, and were derived from the Little Cottonwood stock; 100 to 1300 feet (30-400 m) thick (Baker and Crittenden, 1961). 2233982 BR2QANIRNFO x w35
clasts typically lack weathering rind common on granitic clasts of the Dry Creek advance; mapped near the First unconformity % <§( g 8 b
il;l)fg eo gl-g?gynzggtogf l{g?iggﬁi?ﬁ;ﬁ;ﬂ”ig’:’g nE)c;}r/a/gfes ezrewv,vglig rﬁs}fg\;eg, ;l(s);)ep ;?‘f;gteai/aasttef(l,x ggi:-ggﬁ - Mineral Fork Tillite — Black conglomeratic quartzite or sandstone, with some thin layers of rhythmically bedded siltstone; o é unconformity $ 39
(Machette, 1992); up to several tens of feet thick. 250 to 1000 feet or more (75-400+ m) thick; (Baker and Crittenden, 1961). 'E S g p o - _g o, 2
Deposits of the Dry Creek advance (Bull Lake equivalent; 130 to 155 ka [Pierce and others, 1976]). T8I EINSINNBDRODL Y :’9 - ?_J_) Sa T
Outwash (Middle Pleistocene) - Similar to outwash of Bells Canyon advance, but clasts are deeply weathered; REFERENCES § ‘39 g ‘c:g_ %
granitic clasts typically have grussified rind; mapped north of Alpine where it forms a moderately dissected, ) ) [} 2 S 3 e
bouldery surface adjacent to Dry Creek till: also mapped in upper Fort Canyon where it consists entirely of Baker, A.A., 1964, Geology of the Aspen Grove quadrangle: U.S. Geological Survey Geological Quadrangle Map 3 6w RN ®®ESENO 2,0 €9
deeply weathered granitic clasts; probably 0 to 80 feet (0-25 m) thick. GQ-239, 9 p,, 1 plate, scale 1:24,000. T ghhgeghrzerayanrNg R 22 ?: %
Till (Middle Pleistocene) — Non-stratified, poorly sorted, sandy pebble to boulder gravel in a matrix of silt and minor —1972, Geology of the Bridal Veil Falls quadrangle: U.S. Geological Survey Geological Quadrangle Map GQ-998, § Q3 g =
clay; clasts are matrix supported, subangular to subrounded, and were derived from the Little Cottonwood stock 1 plate, scale 1:24,000. -‘é’ A o =
and Mississippian and Pennsylvanian strata of Dry Creek Canyon, clasts deeply weathered and granitic clasts . ) . . WO MNONWNINNSO A N = W = &
especially exhibit grussified wyeathering rind; formg end and lat%elaral moraines of)j‘get by the Wasatgh fault at the Baker, A.A., and Crittenden, M.D., Jr., 1961, Geology of the Timpanogos Cave quadrangle: U.S. Geological Survey §~ SERDP2RRI0 R R & 3 3 Y
mouth of Dry Creek Canyon; up to about 150 feet (45 m) thick. Geological Quadrangle Map GQ-132, scale 1:24,000. S o LITHOLOGIC COLUMN g g
: . Biek, R.F., 2005, Geologic map of the Jordan Narrows quadrangle, Salt Lake and Utah Counties, Utah: Utah @ =S F
Il;acustrtmefd;po;lts ( - . o ok o o Oviatt, 1985) dontified with Geological Survey Map 208, 2 plates, scale 1:24,000. < o e o e ww e Z :aT E Q 9
eposits of the Provo (regressive) phase of the Bonneville lake cycle (Currey and Oviatt, are identified wi . . . . . N Wwwo wowowhowowowowhdhbhbg Qo = 5 9
the last map symbol letter “p,” and deposits of the Bonneville (transgressive) phase of the Bonneville lake cycle ?.'ell((’.llr":" Splomon, B"J"I Ke'th’IJI‘_D'Ié and Sm'”;' W, .2004’ Inr:_erlm %eologllc r.naﬁ)s of the CoppeFr.tIonl,?Magni, ind S0 lx2R83BIZ83&3a% SYSTEM THICKNESS 28 o8 S 3
are identified with the last map symbol letter “b.” o esﬁ”qg.zcjl“ggga”g es, Salt Lake and Utah Counties, Utah: Utah Geological Survey Open-File Report 434, 3 AND FORMATION SYMBOL | feet LITHOLOGY 3 2 55
Lacustrine gravel and sand (Upper Pleistocene) — Moderately to well-sorted, moderately to well-rounded, plates, scale 1.24,U00. SERIES (meters) 2 \
clast-supported, pebble to cobble gravel and pebbly sand: thin to thick bedded: typically interbedded with or Bryant, Bruce, 1992, Geologic and structure maps of the Salt Lake City 1°x 2° quadrangle, Utah and Wyoming: U.S. aRnebheLeNeeasrInNels = X
laterally gradational to sand and silt facies; gastropods locally common in sandy lenses; locally partly cemented Geological Survey Miscellaneous Investigations Series Map |-1997, 3 plates, scale 1:125,000. © ® =2 ®WON®»oNO© R0 o
with calcium carbonate; typically forms well-developed wave-cut or wave-built benches, bars, and spits; ; . : ; ; ; o “" 5.0
intermediate shorelines are locally well developed on Provo-level deposits; Qlgb deposited at and below highest ?g I:)C?CI? plfla%e L?:g?e Ihzig(;eoo(lfgy of the Lehi quadrangle, Utah: Provo, Utah, Brigham Young University, M.S. thesis, o 0. C'j. 00
Bonneville shoreline but above the Provo shoreline, and Qlgp deposited at and below the Provo shoreline; ’ ' ’ cooddcoddbB8LEEL 07 Miocene? 0 Q 0 ,-°
exposed thickness from 0 to about 150 feet (0-45 m). Coleman, SM and _Pierce, K.L., 1979, Prelimine_lry map showin_g Quaternary qeposits a_nd their dating potential in So9ocogoocogooo99999920 . o o .. Lacks clast
Lacustrine sand and silt (Upper Pleistocene) - Fine- to coarse-grained lacustrine sand and silt with minor gravel; th_e coterminous United States: U.S. Geological Survey Miscellaneous Field Studies Map MF-1052, scale to aIIuwaI-.fan Taf 1000+ | Y- . O o) frztr:nsl_i(t:tliss g
typically thick bedded and well sorted; gastropods locally common; grades downslope from sandy nearshore 1:7,500,000. 4 deposits (330+) |, .0 o\ Cott d stock =1
deposits to finer grained offshore deposits; locally concealed by loess veneer; intermediate shorelines typically Constenius, K.N., Esser, R.P., and Layer, P.W., 2003, Extensional collapse of the Charleston-Nebo salient and its te9so99seea9s29s Oligocene? SRR I ottonwood stoc ' ' ' X T N
poorly developed on this facies; QIsb deposited at and below highest Bonneville shoreline but above the Provo relationship to space-time variations in Cordilleran orogenic belt tectonism and continental stratigraphy, in Raynolds, N e o= oNeoandaN NN P 8 S 2 3 S b o
shoreline, and Qlsp deposited at and below the Provo shoreline; exposed thickness less than 40 feet (12 m). R.G., and Flores, R.M., editors, Cenozoic systems of the Rocky Mountain Region: Denver, Colorado, The Rocky ARSI = S S S S S -
Lacustrine silt and clay (Upper Pleistoceng) - Calcareous silt (marl) with minor clay and fine-grained san<_:l; typically Mountain Section, SEPM, (Society for Sedimentary Geology), p. 303-353. O 0O 0000000000 OO0 O § 0 %% % 0o ) )
IBamlnat(-,_*I;f b L;f w7.athers dtoQIapp Zar th’.fk dbbe cjded;hlocl:flly cor,;ceallgd 'by Igess velneer,_ Ct)m;b def _ostted Zelov&/ Crittenden, M.D., Jr., Stuckless, J.S., Kistler, R.W., and Stern, T.W., 1973, Radiometric dating of intrusive rocks in the S8RERIScISRETIBBRES8 0 N %_q'_'d q Elevation in feet
.0':"76‘” © snoreline and WIimp deposited below the Frovo Shoreline; graaes upsiope Into lacustrine sand an Cottonwood area, Utah: U.S. Geological Survey Journal of Research, v. 1, p. 173-178. L AT
silt; exposed thickness less than about 40 feet (12 m). ) _ ) _ = -
Deltaic deposits (Upper Pleistocene) — Moderately to well-sorted, moderately to well-rounded, clast-supported, Currey, D.R., and Oviatt, C.G., 1985, Durations, average rates, and probable causes of Lake Bonneville expansions, cooocoocoocooooo0ooooooJp Oligocene Ry
pebbly sand and pebbly gravel: thin to thick bedded; locally partly cemented with calcium carbonate; foreset stillstands, and contractions during the last deep-lake cycle, 32,000 to 10,000 years ago, in Kay, P.A., and Diaz, H.F., 8oV 8RBV ENIRBREL |,
beds commonly dip 30°-35°; mapped as eroded remnants at the leading edge of large deltas deposited by the editors, Problems of and prospects for predicting Great Salt Lake levels — Proceedings of a NOAA conference, March ‘ volcanic rocks of the east Tv 1000 |~ AJ_H.\‘ :
American Fork River and Dry Creek; Provo-level deposits are overlain by upto15 feet (5 m) of topset alluvium 26-28, 1985: Salt Lake Clty, University of Utah, Center for Public Affairs and Administration, p. 9-24. cobocococo0o000000O0O® 0 Traverse Mountains (300) AAQ . ABéAQ
(Qalp); Bonneville-level deposits are less well exposed and are in part mapped simply as lacustrine gravel and Davis, L.E., Webster, G.D., and Dyman, T.S., 1994, Correlation of the West Canyon, Lake Point, and Bannock Peak O XN O O 0O A A Ao o o 3 E g é-ix V RN
sand (QIgb); intermediate shorelines are locally well developed on the Provo-level deposits; exposed thickness Limestones (Upper Mississippian to Middle Pennsylvanian), basal formations of the Oquirrh Group, northern Utah Foefsoenve oo oo® ocene ard g =)
pp: pp Yy , q P,
from 0 to about 150 feet (0-45 m). and southeastern Idaho: U.S. Geological Survey Bulletin 2088, 30 p SR e 35.2510.13Ma
PUUE OCoo0ooo0oo0oo0oo0oo0o0o0oo0o0o0oWl RO N
Mass-movement deposits Evans, J.P,, Yonkee, W.A., Parry, W.T., and Bruhn, R.L., 1997, Fault-related rocks of the Wasatch normal fault, in S 39R8RNENIINSZ2:80 AARRT2 A o
Qmf Debris-flow deposits (Ho|ocene) - Very poor[y sorted, subangular, cobble- to boulder-size gravel in a matrix of silt, Link,. P.K., and Kowallis, B.J., editors, Mesozoic to Recent geology of Utah: Brlgham YOUng UniVerSity Geology o . . s N Elevation in feet
sand, clay, and pebbles; mapped on younger undifferentiated alluvial-fan deposits east of Alpine; although all Studies v. 42, part I, p. 279-297. N R R N — PR 4? o o - -
alluvial fans consist principally of debris-flow deposits, these debris flows are mapped separately due {o their Gordon, MacKenzie, Jr., and Duncan, H.M., 1970, Biostratigraphy and correlation of the Oquirrh Group and related SR < P G <ol 7300 == o e = = = o
relatively fresh morphology and well-developed levee deposits of angular rubble; includes debris flows that rocks in the Oquirrh Mountains, Utah, in Tooker, E.W., and Roberts, R.J., Upper Paleozoic rocks in the Oquirrh =000 =20 NOOowNDboSNDd = (2200) - - M. "1 = P Pt =
Of)‘ctl;rekd at the mouth of Preston Canyon in November 2001 and September 2002; typically less than 10 feet (3 Mountains and Bingham mining district, Utah: U.S. Geological Survey Professional Paper 629-A, p. A38-A70. Binaham Mi LT : : ' W 3
m) thick. : . . . © © © © © © © © © © © © © © © = ingham Mine n : .- ; @
Qmsh; | Landslide deposits (Historical to Pleistocene) — Very poorly sorted, clay- to boulder-size, locally derived material S.ordr?n, MacKenge, Jrh "\I'Aooketr,_E.Wl.J,tarr;l_d 3 ustrcg J'II' ._Jr.,IZSOOO, T)g)e Io_c;:ltnyor trrlteog_rg?; Bél;e Limestone in the a S g 'f 8 f g S g g g f S, g g g— Upper Formation (?) fobm(?) | | T . / S:é:lt:':n ® iCD .
st deposited by rotational and translational movement; characterized by hummocky topography, numerous internal Ingham nappe, Lquirrn Mountains, Utah: L.s. t>eological survey Upen-rile Repo o1 p. W HAEDNOOO =200 = e 0N = 1000+ : 3s §9,
scarps, and chaotic bedding attitudes; basal slip surfaces most commonly form in the volcanic rocks of the east Hanson, S.L., 1995, Mineralogy, petrology, geochemistry and crystal size distribution of Tertiary plutons of the central ool s N I 08 %8
Traverse Mountains (Tv) and Tertiary alluvial-fan deposits (Taf), but are also in lacustrine deposits and regolithic Wasatch Mountains, Utah: Salt Lake City, University of Utah, Ph.D. dissertation, 371 p. AAANANAMNANAAANANANRANARARAD 58 <5
aqd CO”“.V’aI §ed/ment derived fr om Oquirrh Group and altered Little Cottonwooq StQCk’ megh denotes small John, D.A., 1989, Geologic setting, depths of emplacement, and regional distribution of fluid inclusions in intrusions @ Base not exposed &%
slides with historical movement in Corner Canyon and northeast of Cedar Hills in the Timpanogos Cave ) . : )
. . c . ; of the central Wasatch Mountains, Utah: Economic Geology, v. 84, p. 386-409. 25
quadrangle; younger landslides (Qmsy) may have historical movement, but typically are characterized by = o P S T B S G G - c Be
slightly to moderately subdued landslide features indicative of middle or late Holocene to Late Pleistocene age; John, D.A., Turrin, B.D., and Miller, R.J., 1997, New K-Ar and “)Ar/®Ar ages of plutonism, hydrothermal alteration, S a3 22R a3 223z P g oL
older landslides (Qmso) are deeply incised and head scarps and hummocky topography have been extensively and mineralization in the central Wasatch Mountains, Utah, in John, D.A., and Ballantyne, G.H., editors, Geology and oo oo o aaoaawooo § 25
modified by erosion and so most are likely Late Pleistocene in age; many of these landslides show evidence for ore deposits of the Oquirrh and Wasatch Mountains, Utah: Society of Economic Geologists Guidebook Series, v. 29, > S ®o
complex, multiple episodes of movement; query indicates uncertain designation; the northwest-facing slope of p. 47-57. Sodocon223d3aE0 o = 8
Steep Mountain is covered by colluvium that, in low light, 's_hows evidence of creep as wavy, subhorizontal fideS Lawton, T.F., 1980, Petrography and structure of the Little Cottonwood stock and metamorphic aureole, central enm i ; ; © $ 3 ; - e ; @ o g ﬁ w @
and swales (shown by hachure pattern on plate 1); additional unmapped landslide deposits may be present in Wasatch Mountains, Utah: Palo Alto, California, Stanford University, M.S. thesis, 76 p. = . < 50
the east Traverse Mountains, but subdued features, poor exposures, and altered and faulted nature of Tv and ? a ’ . ' ’ o ) Middle | 3 Butterfield Peaks Pobp | 9070 | & o3
Taf deposits make positive identification impossible without detailed geotechnical investigations; thickness LeBas, M.J., LeMaitre, R.W., Streckeisen, A., and Zanettin, B., 1986, A chemical classification of volcanic rocks 4 4 s s o o A s s 8- Formation (2765) 8 gg
highly variable. based on the total alkali-silica diagram: Journal of Petrology, v. 27, p. 745-750. g S © g S ; g g N ﬁ % ; S B 9 °£. 3 %
Talus deposits (Holocene to Upper Pleistocene) — Very poorly sorted, angular cobbles and boulders and finer Machette, M.N., 1992, Surficial geologic map of the Wasatch fault zone, eastern part of Utah Valley, Utah County and N
grained interstitial sediment deposited principally by rock fall on or at the base of steep slopes; locally grades parts of Salt Lake and Juab Counties, Utah: U.S. Geological Survey Miscellaneous Investigations Series Map Not exposed
downslope into colluvial deposits, and may include colluvial deposits where impractical to differentiate the two; 1-2095, scale 1:50,000. 0> w00 ® 2 o O in quadrangle
generally less than 20 feet (6 m) thick. . . o SO0 o0 o0oO0ooO0o0O0O0OO0O0OoO =
Madole, R.F., 1986, Lake Devlin and Pinedale glacial history, Front Range, Colorado: Quaternary Research, v. 25,
Mixed-environment deposits p. 43-54. o IR
Alluvial and colluvial deposits (Holocene to Upper Pleistocene) — Poorly to moderately sorted, generally poorly Marsell, R.E., 1932, Geology of the Jordan Narrows region, Traverse Mountains, Utah: Salt Lake City, University of NP VI VN Sl >l Al S 1
stratified, clay- to boulder-size, locally derived sediment deposited in swales, small drainages, and the upper Utah, M.S. thesis, 117 p. o
reaches of larger ephemeral streams by fluvial, slope-wash, and creep processes; older deposits (Qaco) form . . . . Lower <
isolated remnants deeply incised by adjacent streams; Qaco deposit in upper reaches of Fort Canyon contains Marsh, A.J., and Smith, R.K., 1997, The Oligocene Little Cottonwood stock, central Wasatch Mountains, Utah — An PAL2L8LLLERIERNGO West Canyon 1007 ‘gj
several poorly developed soil horizons and may represent deposition in a sag pond adjacent to Fort Canyon exampl_e of compressional zoning by side-wall fractional crystallization of an arc-related intrusion: Mountain ’ PMowc 8
fault; 1 Geologist, v. 34, no. 3, p. 83-95. Limestone (307)
- generally less than 30 feet (9 m) thick. R
A||L:|Via| terrace an‘d colluyial deposi.ts (Holocene to Upper Pleistocene) — Mapped alqng Dry Cre?k where it is Morris, .H.T., and Lovering, T.S., 1961, Stratigraphy of the East Tintic Mountains, Utah: U.S. Geological Survey g i g g t g 3 g g g i t z 8 z A=
impractical to differentiate deposits of two or more terrace levels and colluvium derived from adjacent slopes; Professional Paper 361, 145 p.
may include small areas of fine-grained lacustrine deposits; up to a few tens of feet thick. Parry, W.T., and Bruhn, R.L., 1986, Pore fluid and seismogenic characteristics of fault rock at depth on the Wasatch N ONRPMNMRNN =S NMNNN = o oo
Talus and colluvium (Holocene to Upper Pleistocene) — Very poorly sorted, angular to subangular cobbles and fault, Utah: Journal of Geophysical Research, v. 91, no. B1, p. 730-744. NN DT A WD © O =~ wh oo =
boulders and finer grained interstitial sediment deposited principally by rock fall and slope wash at the base of . ) ) ) L . . .
steep washes in the Traverse Mountains; includes minor alluvial sediment at the bottom of the washes; older Pierce, K.L., Obradovich, J.D., and Friedman, Irving, 1976, Obsidian hydration dating and correlation of Bull Lake b A P O™ AN NS & o
deposits (Qmtco) mapped at the head of Oak Hollow grade downslope into older alluvial-fan deposits; generally and Pinedale glaciations near West Yellowstone, Montana: = Geological Society of America Bulletin, v. 87, p. brouoOMO AN LLLD
less than 30 feet (9 m) thick. 703-710.
Lacustrine and alluvial deposits (Holocene to Upper Pleistocene) — Moderately to well-sorted, fine-grained sand, Porter, S.C., Pierce, K.L., and Hamilton, T.D., 1983, Late Wisconsin mountain glaciation in the western United States, M N NVMRNMNNOMNOMNMOMNMNOMNNMNNODNODNDND O Manning Canyon Mmc 1650
silt, and clay deposited in the Mill Pond area at the mouth of Mitchells Hollow; probably less than 15 feet (5 m) in Porter, S.C., editor, Volume 1, The Late Pleistocene, in Wright, Jr., H.E., editor, Late-Quaternary environments of S RN OobdOwdaoe o Shale (500)
thick. the United States: Minneapolis, University of Minnesota Press, p. 71-111. N >
Lacustrine and alluvial coarse-grained deposits (Pleistocene) — Poorly to moderately sorted, clay- to boulder-size ; ; ; ; ; i iatri O N2 NNNNODNODQ ? g
sediment; mapped at the mouth of Fort Canyon where it is impractical to differentiate alluvial-fan, alluvial, and Lc:gﬁ?r\’,vﬁhwé' 222t:§)?1b2:855)§[.r’a1ti2:g;‘)#yp‘;irdpil)er?ezlzlt?or: Ctl)(; I&;iigﬁ;gthehg?ggslzsr.’ar::]c? IBguhnacn;nTlmﬁ_glsgl_cstj © W N®WhM O oo 0oNNo aa ' =
nearshore lacustrine deposits; 0 to about 30 feet (0-9 m) thick. Geological Survey Professional Paper 629-A, 76 p. 200
Stacked-unit deposits Vogel, T.A., Cambray, F.W., and Constenius, K.N., 2001, Origin and emplacement of igneous rocks in the central N®NOeNNSNSNNOoNe oSNNS Doughnut 1200 Doughnut Formation
8|sfb/ Lacustrine sand and silt deposits over older alluvial-fan deposits (Upper Pleistocene) — Older alluvial-fan deposits Wasatch Mountains, Utah: Rocky Mountain Geology, v. 36, no. 2, p. 119-162. £ oug tr)u Mdo —T— T 'Smostlywhite =
4o planated by wave action and partly concealed by a discontinuous veneer.of lacustrine sand and silt; mapped Vogel, TA., Cambray, FW., and Feher, LeeAnn, 1997, Petrochemistry and emplacement history of the Wasatch g 8 S‘ g g g g g S‘ 2 g S 8 g 8 T ormation é%%') F{ I B I : I I } marble brgcma anq %
along the southwest side of the east Traverse Mountains; where lacustrine deposits are thin or absent, fan igneous belt, in John, D.A., and Ballantyne, G.H., editors, Geology and ore deposits of the Oquirrh and Wasatch =T 1~ lesserwhite quartzite @
surfaces are commonly covered by a lag of angular to subangular boulders. Mountains, Utah: Society of Economic Geologists Guidebook Series, v. 29, p. 35-46. R e ®©
- Lacustrine gravel and sand over Bingham Mine Formation(?) (Upper Pleistocene/Upper Pennsylvanian) — ) ) i ) ) ) ) i ALK IS r [~ —T1 17
Discontinuous veneer of Bonneville-level gravel and sand that partly conceals orthoquartzite of the Oquirrh Waite, K.A., 1996, Petrogenesis of the volcanic and intrusive rocks associated with the Bingham porphyry Cu-Mo oo N wooE o~ o ® 2 I : I : I : I : l =
Group; mapped along the southwest side of the east Traverse Mountains. deposit, Utah: Provo, Utah, Brigham Young University, M.S. thesis, 143 p. [~ T =717 2
Colluvial deposits over older mass-movement deposits (Holocene to Upper Pleistocene) — Interpreted to be older Waite, K.A., Keith, J.D., Christiansen, E.H., Whitney, J.A., Hattori, Keiko, Tingey, D.G., and Hook, C.J., 1997, l l %
£IMsG landslide deposits concealed by a thick cover of colluvium, both derived from highly fractured Oquirrh Group Petrogenesis of the volcanic and intrusive rocks associated with the Bingham Canyon porphyry Cu-Au-Mo deposit, © 2o 9000000000000 - e =1
orthquartzite and both of which are believed to consist of angular pebbles to boulders of orthoquartzite in a Utah, in John, D.A., and Ballantyne, G.H., editors, Geology and ore deposits of the Oquirrh and Wasatch Mountains, Rl Upper [ [ @
sandy to silty matrix; main scarp is deeply eroded; forms distinctive surface that blocks lower part of Little Valley; Utah: Society of Economic Geologists Guidebook Series, v. 29, p. 69-90.
lower reaches of deposit may be underlain by and involve volcanic rocks of the east Traverse Mountains (Tv); R S =
lluvial veneer m in ex f 15 fe m) thick and the entire m m 100 f 25-30 m °
?I?ici. al veneer may be in excess of 15 feet (5 m) thick and the entire mass may be 80 to 100 feet (25-30 m) ACKNOWLEDGMENTS Groat Blua oo 2500
unconformity A great many individuals have expressed interest in, and opinions about, the geology of the Lehi quadrangle, and to RO BORNNRNDS Lo ada Limestone (750)
QUATERNARY-TERTIARY all of you | am grateful. Special thanks to Adolph Yonkee (Weber State University), Craig Forster (University of Utah),
Old alluvial deposits (Lower Pleistocene to Pliocene) — Moderately well sorted, sand, silt, and pebble- to boulder and Kurt Constenius (Independent) for technical reviews of this map and plate 2 materials and_forlecussmns in the RNAELYT2RrIITEETTDA =2 S
QTa ravel deposited by ancestral Drv Creek: locally moderately cemented- clasts consist of arussified aranitic field and office. Adolph also shared his mapping and knowledge of the Fort Canyon fault rocks; Craig made me think P N Nt O g A e ST - a .
goul ders Zn o unco%v mon russiﬁg o voloanic cla}.; ts and o ,ﬂ}; vartaite. imestone. and margle' southegnmost carefully about inferred range-bounding faults; and Kurt helped to clarify my understanding of the Tertiary history of k= Long Trail Shale
deposit contains abundantglarge orthoquartzite bIOCI;S‘ forms rgmnants bverlying m:’arrble breccia ’north of Alpine; the region. Bedrock geology and unit descriptions in the Timpanogos Cave quadrangle are taken largely from Baker @ _(not exposed
0 to about 100 feet (0-30 ’;7) thick ’ ’ and Crittenden (1961), whereas the Quaternary geology in that same quadrangle was modified from Machette MR = oo DWW WN S o Nz 3 in quadrangle)
’ (1992) and includes my own mapping. Kent Brown (Utah Geological Survey [UGS]) set up photogrammetry for this 200N O ®©®® =2 ®WOoRoo= =
unconformity project and cleaned my digital files. Tim Thompson (Intermountain GeoEnvironmental Service) graciously allowed
access to trenches excavated in landslide deposits at Little Valley and near Potato Hill. A special thanks to SunCrest IR
TERTIARY Development Corp. for allowing access to their property, and to Jim McCalpin (Geo-Haz Consulting, Inc.) and Dave BRI IBVEREZ
Taf | Alluvial-fan deposits (Miocene[?] to Oligocene[?]) — Unconsolidated, pebble- to boulder-size, subangular to Simon (Simon-Bymaster, Inc.) for discussions in the trenches. Thanks, too, to Francis Ashland, Mike Hylland, and
subrounded orthoquartzite and calcareous sandstone clasts and, especially near the base and top of the Chris DuRoss (UGS) for sharing their knowledge about landslides and faults in the east Traverse Mountains. Greg A O a4 O A A Ao
deposits, minor volcanic clasts; limestone clasts are rare and appear to be restricted to the upper part of the McDonald and Rich Giraud (UGS) shared data they collected on debris-flow deposits in the Preston Canyon area P i N G A
deposits; clasts of monzogranite or granodiorite of the Little Cottonwood stock are conspicuously absent, east of Alpine. Max Pitcher graciously facilitated access to the Fort Canyon area. Thanks to UGS colleagues Mike
probably because the intrusion had not yet been unroofed when these sediments were being deposited; Hylland, Doug Sprinkel, and Grant Willis for their careful review of the map and accompanying materials; Tom
includes 300—foot—long (700 m) block of brecciated orthquan‘zite near the center of section 11, T 4 S., R. 1 E. that Chidsey, Sandy Eldredge, Mike Lowe, and Barry Solomon (UGS) also reviewed parts of this report. Finally, | thank - = o = =2 = 2o Humbug Formation Mh 800
| interpret to be a slide block derived from former nearby mountain front; a single good exposure of the lower part the numerous city officials working in this area for their interest in this mapping project. S3cR38EEFEIc33 a2 (245)
of the deposits in Hog Hollow that dips 20° east reveals subangular to subrounded, pebble- to cobble-size clasts o o o O b~ WO O oo o ooN
with fewer boulders, medium to thick beds, and clasts that are about 60% sandstone and orthoquartzite and MAP SYMBOLS
about 1413'73 grtll(;ssiﬁ?d vol;:_'anié: c;laitskof ;_fte east Traverse Mou7tains,' ippl;ear\;_ fﬁ) ;acl;_ tuffaceou.?lsedilr:_nents and N D w0 00 ® M0 0D DR~ W
so is likely older than the Salt Lake Formation; may correlate with the Tibble Formation (late Eocene to . . . N in i bs d he th e fo (O fs te e o
Oligocene)V, and if so the deposits in the east Traverse I\}/;ountains probably have undergone about 4 miles (7 km) ——— Contact, dashed where approximately located, queried where uncertain PoneNhne®now oo 420 (1t28) j\
of southwestward tectonic transport along the Deer Creek detachment fault (see Constenius and others, 2003), ~ ——g——=—"=+- Normal fault, dashed where approximately located, dotted where concealed and approximately located; query Deseret Limestone Md 70%?50 — [T 1=/
with orthoquartzite clasts derived principally from footwall exposures of the Weber Sandstone; first mapped as indicates uncertain presence; bar and ball on down-dropped side where known; minus sign on cross section S S Y (210-230) = ,[\
undifferentiated Oquirrh Group by Bullock (1958) and later reinterpreted as Neogene-age alluvial-fan deposits indicates movement away from viewer, plus sign indicates movement towards viewer S west == [ — =
by Machette (1992); mapped south of the Fort Canyon fault at the east end of the Traverse Mountains where it __ ___ ___ __. ; . ; : ; ) : : RN I [ ==
u}r;conformabgy ove)rlies volcanic rocks of the eastyTraverse Mountains (Tv); age poorly constrained between : Normal fault inferred principally from gravity data; very approximately located; bar and ball on down-dropped side NIRREEI2RLELSTLEDw I ol@ I \) %%J
middle Oligocene(?) and Miocene(?); lineaments visible on aerial photographs suggest that these deposits may ~ 444 4a.4.A. Thrust fault, dashed where approximately located, dotted where concealed and approximately located; teeth on PFNW IO OO NNOOO N 600 — [ [—) es
be cut by additional, unmapped normal or oblique-slip faults that are difficult to identify due to poor exposures upper plate Lower Gardison Limestone Mg (185) (- [ 1 %2_
and lack of marker beds; similarly, aerial photo interpretation indicates that additional landslide deposits may be * Axial trace of syncline ©O OO0 =20 000 OO0 OO0 O OO o el e | oF
present on this unit, but subdued features and poor exposures make positive identification impossible without . . . . . ® © ©®N®NN®»®P®®OOOOo o T L~
detailed geotechnical investigations; thickness uncertain but likely in excess of 1000 feet (330 m). Lake Bonneville shorelines - Major shorelines of the Bonneville lake cycle. Mapped at the top of the wave-cut 007 ]
unconformity platform, dashed where approximately located CcMNO OO0 OO0OO 0000 o Dev.| Upper Fitchville Formation MDf (88:5555 /
) ) o . . . . . —B—— Highest shoreline of the Bonneville (transgressive) phase ® ® ®©O©O ©®N©OOoONNT ) ) %)
Pebble dikes (Oligocene) — Gray to brown silicified breccia that forms small dikes or plug-like masses intruded into ) i ] Maxfield Limestone €m 200(60) [T I I o) o
volcanic rocks of the east Traverse Mountains (Tv) southwest of Corner Canyon; consists principally of angular b Other shorelines of the Bonneville phase — mostly transgressive RN N RN 3 ! 8c
. : . ; ) ) ) e e e | e N D @ f a%
pebbles of Oquirrh Group orthoquartzite and volcanic rocks of the east Traverse Mountains (Tv) and less ——p—— Highest shoreline of the Provo (regressive) phase O NNWNWWNO N O WwSNT Middle A ( » } o ® c
common, rounded orthoquartzite, black chert, and granitic pebbles; clast composition varies widely between . . . ) . . — — —— = =3 )
exposures; Marsell (1 932(3 reported that the matrix co%sists ofﬁnely comminuted%uartzite and granite};:emented p Other shorelines of the Provo phase — mostly regressive shorelines of the Provo phase, but may include some A A Ophir Formation o (?gg) T T - 2 |[ S S =
by cryptocrystalline quartz and opal; includes thin veinlets of chalcedony; probably about 30 million years old, shorelines of the Bonneville (transgressive) phase A A A O AAAAAANNANOOO A — Pt —7( [ =) | i
emplaced by pressurized fluids from intrusion of Little Cottonwood stock that picked up and milled and 48004 Elevation (in feet) of selected Lake Bonneville shoreline feature; elevation determined photogrammetrically S-S o2 s S s s s s aoa == o § I a8 §
pulverized rock through which it passed; width and length uncertain due to poor exposures, but likely varies from Crest of Lake Bonneville offshore bar or spit R ) 3 g g L 3 b )
a few inches to several feet wide by up to 200 feet (60 m) long. P O .88 0888888086004 L. 8_ =& | =1 <
unconformity —+—+—+  Crest of lateral glacial moraine Mo e O oo oo o 3 = 2* gf__h } B a
T Monzogranite and granodiorite of Little Cottonwood stock (Oligocene) — Medium to coarse-grained, porphyritic TS Lanqs||de scarp, h.acfhures on down-droppe.d side . o > w5 h o h W h sy A s 0 f & 6% ||
biotite monzogranite and biotite-hornblende granodiorite (Hanson, 1995; Marsh and Smith, 1997; Vogel and 1111111111111 Erosional scarp within terraces along American Fork River P - T S PN N Y o 5 | Lower ] % 8‘8 I
others, 2001); potassium feldspar crystals up to 1.5 inches (4 cm) are common;, accessory minerals include \35 Strike and dip of inclined bedding (red symbols in the east Traverse Mountains indicate attitudes from J.E. Welsh, g Tintic Quartzite ct (143000% - g ae ,I
magnetite, sphene, zircon, apatite, and allanite (Lawton, 1980); includes minor aplite dikes; fractures commonly unpublished map, 1965 and in the Wasatch Range red symbols indicate attitudes from Baker and Crittenden, 1961) © <) > =@ [P
coated with thin slickensided surfaces of epidote; grades upward into increasingly altered rock of the transition . ) ) ) o ) P NI PESRON®®XI O < ( T |
zone; Parry and Bruhn (1986) and John (1989) reported an emplacement depth of about 7 miles (11 km) for the 730 Approximate strike and dip of inclined bedding © © 0w S kOO NMN®OS o = k=3 |
western part of the stock; John and others (1997) discussed the age of the Little Cottonwood stock and reported e Approximate strike and dip direction of inclined bedding ol || : Qg
numerous K-Ar and 40Ar/39Ar ages that suggest an emplacement age of about 31 to 30 million years ago; Vogel . . . A NON W W s A NN s W S S | $~2
and others (1997) reported a U-Pb age on zircon of 30.5 + 0.5 Ma; forms the largest and westernmost intrusion R Strike of vertical bedding - .- .-\ Pebby orthoquartzite I ~
of the Wasatch igneous belt. &30 Strike and dip of overturned bedding (red symbol near Dry Creek indicates attitude from Baker and Crittenden, DS AN s oY o o 2.2 255325:235%) conglomerate s
Altered monzogranite and granodiorite of Little Cottonwood stock'(Miocene[?] alteration of Oligocene rocks) — 1961) a g .f S; .’;’ ; S g g g > ; g g .; =< Era LR II »
Hydrothermally alt.ere'd. and mechanically FIeformed monzogranite and granodiorite of the Little Cottonwood ® Horizontal bedding (from J.E. Welsh, unpublished map, 1965) =3 e %ot i co. [ S
stock (see map unit Ti); grades from greenish, highly altered rocks near the Wasatch and Fort Canyon faults to ) 100-1300 | O+ oo © . — . . T W =
brownish, less altered rocks toward the interior of the pluton; fracture surfaces, even in less altered rocks, are X Sand and gravel pit G e S g 5 Mutual Formation Zm (30-400) |5 o 5 @ 3 a 2 3 T2
commonly coated with epidote; forms partly preserved footwall carapace up to about 650 feet (200 m) thick that R Quarry (crushed rock) 5 0. % S s S S S S S g_
grades downward into little altered or unaltered monzogranite and granodiorite; age of alteration uncertain, but % Late I A © © © © ©
Parry and Bruhn (1986) reported a K-Ar age of 17.6 + 0.7 Ma on hydrothermal sericite and estimated depths of X Prospect Qs 2O P®N®eNDYNE N S A Lo
formation between 4.5 and 7.1 miles (7.2-11.4 km); units and contacts adapted from Evans and others (1997): P Adit D O IS T Elevation in feet
Fault slip zone — Consists of cataclasite and phyllonite that each contain two syndeformational mineral o Spring Mineral Fork Tillite Zmf 2(?2:;882; P *O'?O'_ -
assemblages, including an early, higher temperature epidote-chlorite-sericite-magnetite assemblage and a later, NN RENNNNRNRNRNNN Lt e o.
lower temperature laumontite-prehnite-hematite and clay mineral assemblage locally found in cross-cutting ~132103-2 Sample location and number (see table 1 for analytical data) BRI RLSERNEB o BRA AR

veins (Parry and Bruhn, 1986); includes pseudotachylyte veins; preserved thickness generally less than 30 feet
(10 m).

Transition zone — Hydrothermally altered and fractured monzogranite and granodiorite of Little Cottonwood stock;
grades upward into heterogeneous and increasingly deformed and altered rock of fault slip zone, and down-
ward into unaltered Little Cottonwood stock; weathers to grussified soils; about 65 to 650 feet (20-200 m) thick.

unconformity

Area of colluvium (unmapped over shallow bedrock) locally exhibiting evidence of soil creep, northwest slope of
Steep Mountain




