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GeoLocic MAP oF THE McHAN RESERVOIR (QUADRANGLE CORRELATION OF MAP UNITS
/
Artificial Unconsolidated Sedimentary Volcanic Intrusive
Deposits and Mass Movement Deposits Rocks Rocks
AMAS AND WUOODING UOUNTIES, IDAHO il Mass Movement . . . .
/ Deposits Deposits phy with common hoodoo cliffs and blocky slopes. Soils are generally thin SYMBOLS
m DT NPT Holocene | to absent.
“Qaf Qi . . , . .
Qas Qaj < Qe A Tmh | Basalt of McHan (Miocene)—Medium gray, fine- to medium-grained nearly T T T—— Contact: dashed where approximately located
- - Pleistocene [ QUATERNARY aphyric to plagioclase-phyric basalt. Consists of one to three flows. Plagio- ' '
JOhn D Kanfman, KU rt L Oth bel‘g, and Dean I_ GaI‘WOOd - clase phenocrysts in the more phyric flows (or parts of a flow) range from — — . Fault: bar and ball on downthrown side; dashed where inferred;
formit ) 2-7 mm in length for individual crystals and 5-10 mm for glomerocrysts. T dotted where concealed.
Y O'I O urneontormiy 5 Olivine is uncommon and typically <1 mm. Remanent magentic polarity is
_ Pliocene probably reverse, although both normal, reverse, inconclusive, or inclina- Fold axis: arrow indicates direction of plunge.
unconformity tion sensitive readings were obtained in the field. Thickness ranges from —
Trd less than 15 m (50 feet) to as much as 30 m (100 feet). Unconformably Anticli
N e RPN . - nticline.
4301]154 45" sg3000mE 42' 30 687 ‘A 330000 FEET *92 14 37_4;38915, unconformity \ overlies Hash Spring sediments or Gwin Spring tuff where the sediments are
“ N ! A 4751 B’ absent. Underlies a thin vitrophyre cap of City of Rocks tuff north of the >+ Syncline.
o 565/ Thorn Creek fault and underlies City of Rocks tuff basal vitrophyre south of
E TpL%S \ the fault. Equivalent to McHan basalt of Smith (1966). Pinches out to the ,8\\ Strike and dip of volcanic unit.
= \ \ il south and west. In the Davis Mountain quadrangle to the southwest,
\g . unconformity Oakley (2006) mapped “basalt of McHan” as equivalent to Smith’s McHan ;'\ Estimated strike and dip of volcanic unit.
NP 5635T4 x /?Izn'sg basalt; however the chemical composition of samples we collected near
< : Qe unconformity McHan Reservoir (for which Smith named the unit) are somewhat different @ Source vent for volcanic unit.
1 Thsg Tmh r Miocene TERTIARY than that reported by Oakley. We were unable to trace the basalt farther )
479()000n| ~ N Tmh ) west than McKinney Creek, also indicating Oakley’s McHan basalt may be Headwall scarp of landslide.
o [ \ ) unconformit Y 8 Y y
' Tgs\' \ y a separate unit. Honjo and others (1986) report a K-Ar age of 9.44 + 0.11 ) )
L \Tpcg/;/z \ Tgs Ma. Forms the capping unit on much of the fault-block ridge and valley E‘_/::j Gravel pit or rock quarry that exposes a map unit.
\ o~ \ topography in the northeast part of the map.
oy Q N 790 pography P P © Sample | i
- . ple location and number.
unconformit . . . . . S 2
\ pcy \ Thsg ™ Tpeg Y Tgs | Tuff of Gwin Spring (Miocene)—Light purplish or pinkish gray to tan crystal- o9pGo1
b \ I\ \< ><.‘56‘5’/}\ formi poor rhyolite tuff. Lithophysal cavities present at one or more horizons and
i N N unconformity platy partings common. Folded flow layering locally common. Underlies
o . Tmh ] Hash Spring sediments or McHan basalt and overlies Pole Corral gravel in
) Plea . the northeast corner and central part of the map. In Thorn Creek canyon, it
"""" d’lg;"; \_24 unconformity R underlies Hash Spring sediments and directly overlies tuff of Thorn Creek. REFERENCES
489 S5 av \\\ Oakley (2006) reports normal polarity for his tuff of Gwin Springs, although
ov o Tgs ~N T unconformity- - - - - + Eocene our tests produced both normal and reverse magnetometer readings in the )
X/ —~ field. Thickness varies from less than 15 m (50 feet) to as much as 100 m Case, C.W., 1981, Soil survey of Camas County area, Idaho: U.S. Department
a -0 J J (300 feet) as the result of either original emplacement characteristics, depo- of Agriculture, Natural Resources Conservation Service, 139 pages and 36
89 ” ; & P o - dep h
5500T sition on an irregular surface, erosion after deposition, or a combination map sheets. ) S
9 <0000 these factors. Gray to black vitrophyre at top of unit is typically poorly Cluer, J.K., and B.L. Cluer, 1986, The late Cenozonc. Camas Prairie .rlft,
- FEET exposed and commonly absent or eroded. According to Oakley (2006), age south-central Idaho: Contributions to Geology, University of Wyoming,
is bracketed by overlying 9.4 Ma McHan basalt and underlying 10.1 Ma tuff V. 24,no. 1, p. 91-101. ) ) )
of Thorn Creek in the Davis Mountain quadrangle to the southwest. Equiva- Honjo, Norio, 1986, Petrology and geochemistry of the Magic Reservoir erup-
lent to Gwin Spring Formation of Smith (1966), who named it for a spring tive center, Snake River Plain, Idahg: Rice University M.A. thesis, 511 p.
INTRODUCTION Square Mountain basalt of Schmidt (1961), and the ferrolatite of Square near the mouth of Thorn Creek canyon, although the exposures of the tuff Honjo, Norio, 1990, Geology and strz?tlgraph.y of the‘ Mount Bennett H'”S/ and
g8 Mountain of Worl and others (1991). To the east in the Magic Reservoir are north of the spring; the spring fif:tually issues from the base of the City ghe origin of ;vSe;t—centraI Snake River Plain rhyolites: Rice University Ph.D.
West quadrangle, the Square Mountain andesite rests unconformably on of Rocks tuff. C.h.emlcal composition of our samples (Table 1_) closely H .lssitat.lon’ dV\}DP L 1987, Origin of hvbrid ferrolatite | f
The geologic map of the McHan Reservoir quadrangle identifies rock units the tuff of Poison Creek, for which we recently obtained an “’Ar/*?Ar age of mat.ches composition reported bY Oaklgy (2006). As.noted below in the tuff On,{,(\)/ ; OEO, L e 57/ k rkgm 0p| ' rI|d Errf)gtlte -Svaﬁ o
188 exposed at the surface or underlying thin surficial cover of soil and collu- 4.84 + 0.36 Ma (David Foster, University of Florida, written commun., 9f Fir Grove description, the Gwin Spring tuff and.F|r Grove tuff are nearly Mgglc leservo(;r sruptllve cen;e6r, nz; 663 1|ver ain, ldaho: Contributions to
\ vium. Thicker surficial deposits are also shown where they mask or modify 2009). Forms fault-block ridge and valley topography on which soils are |den.t|ca| in appearance and separating the two is difficult without good o mrzra pgyKag Meglo 08YIRV-A [/)P. - ZWP ) 086 KA
the underlying rock units or form significant mappable units. The map is the thin to absent. In the southeast corner of the map, a distinctive patterned stratigraphic marker units. Forms fault-block ridge and valley topography Onj(f)/ IO”O{ ek Cf wee,h ™ yn%an, and Vv.r. Leeman, o l; r;ges
\\ result of field work conducted in 2007 to 2009 by the authors. Mapping by ground characterizes the unit's gently sloping surface. The pattern of with common ledges and rubbly slopes Soils are generally thin to absent. (};] Vo ([:Snll:: 'r(l)c Sh romv\} et agl‘c6 esz;:rSV(;l; eruptive center, Snake River
previous workers, noted below, was field checked and incorporated where circular to elongate mounds of silty clay separated by gravelly zones is . - . . am, fdaho: 1sochron YVest, no. &5, p. 1= 19, .
7/ . o o SO e : : Tuff of Thorn Creek (Miocene)—Pinkish gray, brownish gray to gray crystal-rich Johnson, M.E., 2002, Soil survey of Wood River area, Idaho, Gooding County
2 I e ~ _ appropriate. Soils information is from Case (1981) and Johnson (2002). readily visible on air photos and Google Earth imagery. The features are thvolite tuff. In Thorn Creek. black vitrophyre at t ¢ the unit direct] d varts of Blaine. Lincol d Minidok ties: U'S. Department of
TN 542 §§§=5 S Major oxide and trace element analyses of samples in the quadrangle were identical to those described by Malde (1964), and are remnants of frost yorre it © ecr, blac ophyre at top of the u ety and parts of Biaine, Lincoin, and Minidoka counties: .. Liepartment o
&Thsg , | SS504T . e . . . L . . underlies and appears to be conformable, or nearly so, with the Gwin Agriculture, Natural Resources Conservation Service, 797 pages, online at
Py done at Washington State University's GeoAnalytical Laboratory in sorting and solifluction processes active in the Pleistocene. : | ) . -
g7 N | Thsg F— pull Washineton: analvtical It listed in Table 1 Spring tuff. Thickness is at least 60 m (200 feet); base is not exposed. http://www.or.nrcs.usda.gov/pnw_soil/id_reports.html
r \ Tgs > S~ uliman, Vvashington; analytical results are fisted in lable 1. Trd | Rhyolite and dacite of eastern Mount Bennett Hills (Pliocene or late Equivalgnt to “lower welded tuff” of Smith (1966), rhyolite of Th'or'n Crgek Kauffman, J.D., and.K.L. Othberg, 2007, Qeology of the Magic Re§ervoir East
\ S Previous work in the area includes that of Malde and others (1963), Smith Miocene)—Phenocryst-, xenocryst-, and locally xenolith-rich rhyolite to of Honjo (1990), and tuff of Thorn Creek of Oakley (2006). lndnsﬁmgmsh— quadrangle, Blaine and Camas counties, Idaho: Idaho Geological Survey
~\' . - (1966), Worl and others (1991), Oakley (2006), Kauffman and Othberg dacite lavas(?). Groundmass is light tan-gray in platy, interior part of flow to able in the field from tuff of Knob (Tk), as noted below for that unit. Digital Web Map 82, scale, 1:24,000.
\ (2008a), and Othberg and Kauffman (2009). Malde and others conducted dark gray to black and vitrophyric at the top and possibly in zones within T Tuff of Knob (Mi Pinkish b <h ) walrich Kauffman, J.D., and K.L.Othberg, 2008a, Geology of the Macon quadrangle,
\ regional reconnaissance mapping and established a regional stratigraphy. the interior and at the base. Small pyroxene grains are scarce to common. u }:’ l'tnot ff( loce(l;tz))—b] mkls,t graLy, ;0\évnls mgrzagf Ot gtr;,y kchyS d -”Ct Blaine and Camas counties, Idaho: Idaho Geological Survey Digital Web
\ Smith mapped part of the eastern Mount Bennett Hills, which includes the Many of the plagioclase xenocrysts are embayed and quartz xenocrysts are rlyo 'é . d.capg.e }/R ai ‘é'. r%p yreM' m Q deer)] e rolps OFlf Map 98, scale 1:24,000. _ ‘
l quadrangle. Worl and others mapped and compiled the geology of the typically resorbed and rounded. Vesicular zones may be flow tops. Spheru- aGong Of(f') ;r;g 'té/ of Rocks- [L rove fountat;r; oa IV\{ ek:e léov.ersles. ' Kauffman, J.D., and K.L. Othberg, 2008b, Geology of the Magic Reservoir West
\ 09JK585 Hailey 1x 2quadrangle, which also includes the quadrangle. To the south- lites ranging from several millimeters to several centimeters are common, . ;;)veTtu (I é;) ?n gpﬁeglrs to ti ”"fcolg (;rma tyf?vefr'?rl]n YCW'E FT’”ng qgadrangle, Blaine and Camas counties, Idaho: Idaho Geological Survey
12/ 30" 25\ 112/ 30" west, Oakley mapped the Davis Mountain quadrangle, which has some of especially in the top part of flows, and typically are more resistant to weath- Eu { fl;s)'t F Its If?guflSKa be I?O ekl e 202‘;21 uh © 0”; J rtehet (S tcﬁl ~ Digital Web Map 100, scale, 1:24,000.
as I \\ the same map units that occur in the this quadrangle. Othberg and Kauff- ering than surrounding rock and form rough, knobby rock surfaces. Occurs q'uwli er; o (;) N nob o C‘? e&é ! ) }’}’ \;vaugges ed t haO rI]:l[ Kirkham, V.R.D., 1931, Snake River downwarp: Journal of Geology, v. 39, p.
wgg . \_ x5598T man mapped the adjacent Spring Creek Reservoir quadrangle to the north in upper Thorn Creek canyon at the east margin of the quadrangle, but ?:(;iab(c;?hystr?ailioeg hticlse\l/JirZi[ér?cse a:mydoche(r)rficsaltuco.m f)scit(;gﬁlf[;;:lgmit;wz 456-482. . . 4 .
X~ \53}»3}? 32 and Kauffman and Othberg mapped the Macon quadrangle to the north- extends east to Magic Reservoir. Included in the Moonstone rhyolite by . grap P Leeman, W.P,, _1 982, Qeology of the Magic Resgrvonr area, Snake RIVGF Plain,
5504‘7\ N 548, east. Schmidt (1961) and Leeman (1982). Equivalent to rhyolite of Magic Reser- in error. Idaho, in Bill Bonnichsen angl R.M. Breckenridge, ed.s., Cenozoic Geology
x \ ngg . o i, voir (Tmr unit) of Honjo (1986) and quartz latite of Magic Reservoir (Tmq Oakley (2006) noted that the tuff of Thorn Creek and tuff of Knob are of .Idaho: Idaho Bureau of Mines and Geology B””et”? 26, p. 369-376.
U The quadrangle is in the Mt. Bennett Hills just south of the Camas Prairie, unit) of Worl and others (1991). Samples plot near the dacite-rhyolite e : : ; Le Maitre, R.W., 1984, A proposal by the IUGS Subcommission on the system-
Tpcg —— . . . ! o =P ] | indistinguishable unless separated by a marker unit, as he had in the Davis . . . PR ;
an extensional graben that is probably related to formation of the Snake boundary of total alkali versus silica classification (Le Maitre, 1984). Honjo Mountain quadrangle; he also noted slight chemical differences. Composi- atics of igneous rocks for a chemical classification of volcanic rocks based
] River Plain (Kirkham, 1931; Cluer and Cluer, 1986). Tertiary granite and (1986) reports a K-Ar age of 4.2 Ma for the Tmr unit. Struhsacker and others . ' . ) on the total alkali silica (TAS) diagram: Australian Journal of Earth Sciences,
Py c Challis Volcanics daciti K inth thwest fth 2, e tions of samples from the units we map as tuff of Thorn Creek near Thorn 31 p. 243255
Ve ) ocene Lnatlis YOIcanics dacilic rocks oceur if) e NOrnwest corner o7 Hne (1982) report a K-Ar age of about 5.8 Ma for their “older rhyolite"at the Creek canyon and tuff of Knob near the west edge of the quadrangle are A s . .
Y map and underlie Miocene volcanic and sedimentary rock units, which north end of Magic Reservoir, which we believe is equivalent to the Trd verv similar and we have no stratieraphic marker to positively identfv the Malde, H.E, H.A. Powers, and C.H. Marshall, 1963, Reconnaissance geologic
- cover most of the quadrangle. The volcanic rocks consist of rhyolite tuff, unit. Kauffman and Othberg (2008b) report a low confidence “’Ar/*°Ar age Y grap o p Y Y map of west-central Snake River Plain, Idaho: U.S. Geological Survey
= 52, - ¢ . - ; : M unit present. We map the tuff of Knob on the basis of the unconformable . - L
= basalt, and andesite; sedimentary sand and gravel units are locally of about 4.22 Ma. As noted in the Square Mountain andesite description : : ; : ; Miscellaneous Geologic Investigations Map 1-373, scale 1:125,000.
. . . ) . : ) ; contact with the overlying Gwin Spring tuff in the west part of the quad- . . .
e interbedded with the volcanic rocks. Northwest- and west-trending faults in above, Trd is overlain by the 4.84 Ma tuff of Poison Creek. Therefore, we Malde, H.E., 1964, Patterned Ground in the Western Snake River Plain, Idaho,
85 VE i ’ rangle as opposed to the apparent conformable contact of the Thorn Creek ; . - . . .
504997 = the northern half of the quadrangle have mostly down-to-the-north believe the 5.8 Ma age for Trd is the more reasonable. and Gwin Spring tuffs in Thormn Creek canvon and Its Possible Cold-Climate Origin: Geological Society of America Bulle-
Tgs displacement and form southerly dipping fault-blocks related to develop- ) pring yon- tin, v. 75, p. 191-208.
ment of the Camas Prairie graben. West-trending faults in the south part of - Basalt of Black Canyon Creek (Miocene)—Moderately to abundantly Tuff of Fir Grove (Miocene)—Tan to brown crystal-poor rhyolite tuff. Lithoph- Oakley, W.L., lll, 2006, Geologic map of the Davis Mountain 7.5-minute quad-
the map have down-to-the-south displacement and are likely related to plagioclase-phyric basalt. Caps Gwin Spring tuff in the upper part of Black ysal cavities present at one or more horizons, otherwise commonly platy rangle, Camas and Gooding counties, Idaho: Stratigraphic relations of
development of the Snake River Plain. Quaternary basalt erupted from a Canyon Creek and City of Rocks tuff in the lower part. Characterized by weathering. Appearance in the field indistinguishable from tuff of Gwin Miocene rhyolites: Idaho State University M.S. thesis, 144 p.
vent in the east-central part of the quadrangle and flowed south down the high TiO, (>3.0 wt. %) and P,O, (0.7 wt. %). Remanent magnetic polarity Spring. Thickness not determined. Lies unconformably on Challis Volcanics Othberg, K.L., and J.D. Kauffman , 2009, Geology of the Spring Creek Reservoir
Schooler Creek drainage. Quaternary surficial deposits consist of alluvium is probably reverse, although both normal, reverse, and inconsistent (Tev) and granitic rocks (Tg) in the northwest corner of the quadrangle. quadrangle, Camas County, Idaho: Idaho Geological Survey Digital Web
in a few stream valleys, colluvium on side slopes, and landslide deposits readings were obtained in the field. Thickness varies from less than 10 m Equivalent to Fir Grove tuff of Smith (1966) and tuff of Fir Grove of Oakley Map 103, scale 1:24,000.
commonly related to the Miocene sedimentary units. (30 feet) to at least 30 m (100 fe.et) at thg west edge of the quadrangle where (2006). Chemical composition of samples we collected (Table 1) is similar Schmidt, D.L., 1961, Quaternary geology of t.he Bellevue area in .Blaine and
it Ilkekl)y f|llsda Eha”mz: erO(lje(;I) n ﬂ:je City of Ro}:ks tuff. Extends Sl;’Uth and to that reported by Oakley (2006). The composition is also very similar to ‘Camas counties, Idaho: University of Washington Ph.D. dissertation, 127 p.
a4 west beyond the quadrangle boundary. Forms the capping unit above City that reported for the Picabo tuff in the Magic Reservoir East quadrangle Smith, C.L., 1966, Geology of eastern Mount Bennett Hills, Camas, Gooding,
Tk DESCRIPTION OF MAP UNITS of Rocks tuff along lower Black Canyon Creek and west of lower Burnt (Kauffman and Othberg, 2007). Oakley (2006) reports reverse magnetic and Lincoln counties, Idaho: University of Idaho Ph.D. dissertation, 129 p.
T x Willow Canyon. Age uncertain but younger than Tbuv unit and probably polarity; however, we had normal, reverse, and inconclusive polarity Struhsacker, D.W., PW. Jewell, Joh Zeisloft, and S.H. Evans, Jr., 1982, The
Py g4 younger than Thw unit. Previously mapped by Smith (1966) as part of Burnt readings in the field. Oakley (2006) reports an “°Ar/*°Ar age from the Davis geology and geothermal setting of the Magic Reservoir area, Blaine and
T* / ARTIFICIAL DEPOSITS Willow bflsalt. Stream drainage is m.oderzfltely Wel.l developed. Clay-rich Mountain quadrangle of 11.17 + 0.08 Ma. Although Smith (1966) mapped Camas counties, Idaho, in Bill Bonnichsen and. R.M. Breckenridge, eds..,
[ 455 cobbly soils bury a well-developed soil caliche (duripan) formed on basalt. this unit as younger than the tuff of Gwin Spring, Oakley (2006) concluded Cenozoic Geology of Idaho: Idaho Bureau of Mines and Geology Bulletin
572T ~< : m Made ground (Holocene)—Artificial fills composed of excavated, transported, Variations in soil characteristics fgrm a pattern of mounds visible on air from stratigraphic evidence that it was older. We concur with Oakley’s 26, p. 377-393.
" and emplaced construction materials typically derived locally. Primarily photos, but the patterned ground is less well developed compared to that stratigraphy on the basis of the chemical composition and our present Worl, R.G., TH. Kiilsgaard, E.H. Bennett, PX. Link, R.S. Lewis, V.E. MitCuhe”;
= < . reservoir dam fills. formed on Tsma. mapping, but contact relationship with the Gwin Spring tuff is locally K.MCIIJOhr;SOh(;I ahnd L.D. Snyc:er, 19|91/ Geologic malp of the Hailey 1°x 2
~4 — i uadrangle, Idaho: U.S. Geological Survey Open-File Report 91-340.
4 556/T S/:gm_g__‘\——— 62/7 SEDIMENTARY AND - Basalt of Burnt Willow Canyon (Miocene)—Moderately to abundantly ambiguous, as noted below. d 8 & Yo P
a8y 7 GIEE X MASS MOVEMENT DEPOSITS olivine-phyric basalt. Olivine is typically altered to amber or maroon and Separating the crystal-poor Fir Grove and Gwin Spring tuffs in the western
N s e L e Tl el pin s e qndang s pblenatc s o Nk Cock
Alluvial Deposits . . stratigraphic sequence is relatively consistent — McHan basalt over Has ACK WLEDGMENT
P BIac}: Canyon Coreek basalt (Thcc). Charaiterlzed b)f low TiO, (~1.2 wt. Z/")/ Spring gravel over Gwin Spring tuff. However, the McHan basalt is absent CKNO G NTS
09D6003@57 7 Qas | Alluvium of side streams (Holocene and Pleistocene)—Moderate- to well- E‘Z% ((>N11205Wt.t/0‘)’/, )anadngzgﬁ ((<g(.)1()3pv;\)/$;1)/0:éeanrwlgnzlr1gth n:/;gget(igbsol‘g::t /0.);/ west of McKinney Creek and the two tuffs, which are nearly identical in the
sorted stratified silty sand, coarse sand, and pebbly sand. Includes pebble- =2 WL o), Ol : : 1ty 1 field, are faulted and tilted, and most of the contacts are covered. It is We sincerely appreciate the cooperation of the private landowners who
| Tbuv cobble gravel in stream channels, and surface clay 0.6-1.5 m (2-5 feet) thick reverse, as determined in the field; samples checked gave consistent difficult to determine which unit is present without detailed sampling, allowed access to their land.
'1/// 1 in flat, poorly drained areas. Gravel clasts include subangular to moderate to strong reverse polarity rea.dlngs. Source uncertain, but may which is beyond the scope of this project. The contact we map between the
. _09DG010 \ subrounded tuff and basalt from local sources, and rounded granitic clasts have erupted along an east-west-trending fault west of Schooler Creek. Fir Grove and Gwin Spring tuffs west of McKinney Creek is based on
= reworked from Tertiary gravel. Thickness 1.5-10 m (5-30 feet), but well logs Caps McHan basalt and City of Rocks tuff. Thickness varies but typically several analyzed samples, but additional detailed mapping and sampling is
A \ in Thorn Creek valley (Gwin Spring Ranch) indicate 42 m (137 feet) of clay, less th?” 15m .(50 feet). Thickens and thins locally on Qty of Rocks tuff, necessary to adequately define the contact of these two units, assuming
4782 — sand, and gravel. This thicker valley fill formed after basalt of Schooler where it forms rim rock from Schooler Creek to Burnt W'”OW Canyon. Age they are in fact separable on the basis of composition. We have not system-
Thsg Creek restricted the drainage. uncertain but probably younger than Tbuv unit. Previously included in atically sampled vertically through either unit to determine whether
B Spri — Burnt Willow basalt by Smith (1966). Stream drainage is moderately well compositions overlap. Itis also possible that there are more than two crystal
T955327 / -'Qaf | Alluvial-fan deposits (Holocene and Pleistocene)—Moderate- to well-sorted, developed. Clay-rich cobbly soils bury a well-developed soil caliche poor tuffs of similar composition, or that tuffs of one composition are
- E— crudely bedded, sand and pebble to boulder gravel. (duripan) formed on basalt. Variations in soil characteristics form a pattern separated by sediments, which could further complicate the stratigraphy.
10/ o A I G IS S - Gravel of Hash Soring (Mi Mostl lidated sil d. and | of mounds visible on air photos, but the patterned ground is less well devel- We suspect that the Fir Grove tuff was faulted, tilted, partly covered with
9 ravel of Hash Spring (Miocene)—Mostly unconsolidated silt, sand, and grave oped compared to that formed on Tsma. sediment, and tuff and sediment were partly eroded prior to emplacement
iregularly overlying Gwin Spring tuff and unconformably overlain by of the Gwin Spring tuff, which likely resulted in unconformable erosional
)5 McHan basalt. Thickens and thins, possibly on irregular surface of the tuff Tbuv | Basalt of unnamed vent (Miocene)——Moderately to abundantly plagioclase- onlanbing. or gutt%ess Contact relatignshi < that are not readilv apparent in
N and also possibly partly eroded prior to emplacement of the basalt. phyric basalt. Similar in appearance to Black Canyon Creek basalt and the fFi)SIdg,Post emplacement faultin ofF;Il units further conz Ilci)(r;)ates the
o Th Maximum thickness is about 60 m (200 feet). Gravels are subangular to well McHan basalt, but chemically distinct (Table 1). Characterized by high stratioranh Formspfault-block fid egand vallev topogranh wii)h common
g W =~ rounded and include Challis Volcanics, granitic, Gwin Spring tuff, and Paleo- FeO* (~18 wt %) and low SiO, (~45 wt %). Remanent magnetic polarity is led égs aFr)1dy'rubbl dJoes Soils areg enerall th);n tg a%)sepnty
81 7752 zoic sedimentary rock clasts in a sand and silt matrix. Deposits are typically probably reverse, although many polarity tests were inconclusive in the & y siop 8 y ’
2 I poorly to moderately sorted. Many of the mapped landslides originate in field. Strongly magnetic and commonly deflects a compass needle. Challis Volcanics, undivided (Eocene)—Light gray, tan, green, or pale purplish
/4'—— these depOSitS or the POIe Corra[ gl‘ave|s described belOW. EqUiValent to HaSh OVer“eS City Of ROCkS tuﬁ:/ HaSh Sp”ng Sediments, or Gwin Sprlng thf gray hornblende dacite porpher. Phenocrysts are mostly plagioclase and
P (> Spring Formation of Smith (1966). In upper Black Creek Canyon and Burnt north of Burnt Willow Canyon. Source is an unnamed vent in secs. 7 and 8, small hornblende laths, commonly with altered rims. Platy partings (flow
2 ' dn N 54 Willl?w (f:fany(zjn,drrflay includk;e rewohrked sedimen?sdyounger than the City of T.3 S, R. 15 E. Previously included in Burnt Willow basalt by Smith (1966). foliation?) are common. Probably several facies, but insufficiently exposed
) X Rocks tuff eroded from nearby Hash Spring gravel deposits. in thi
| \ it Sl g Tet] Tt of ity of Rocks (iocen_Pinkish gy 10 rownish gy s s o b s o long e s g of e
) 55657 4 GWIN 525 Gravel of Pole Corral (Miocene)—Mostly unconsolidated, poorly sorted, rhyolite tuff, typically with black vitrophyre at base and top. Remanent \l/)v Fir Grl:) e tuff (TF2) yOn\(/e smallgo icro (?na eld in the NWY. .Zec 35 T
X s5cprt 0797 Tpcg angular to subrounded pebbles and cobbles in a mostly coarse granitic magnetic polarity normal, as determined in the field. Oakley (2006) also 2yS R 15vE i likeff .a large xenollijth inF(Zor c};)r[:;ted in the Gwi: S ri'n t,uﬁ"
Tcort \ sand matrix. Underlies the tuff of Gwin Spring in the northeast and reports normal polarity. Base exposed in Thorn Creek canyon, where the 0 .5,) . Y y 8 P pring
Z N ~ central part of the quadrangle; base and underlying units are not basal vitrophyre overlies McHan basalt (Tmh) and Hash Spring gravel 85)
60 \ P> exposed. Pebble to cobble clasts are composed mostly of granitic rock (Thsg), and in Burnt Willow Canyon, where a columnar basal vitrophyre
— . . . . . . . . .
and subordinate Challis Volcanics fragments. Equivalent to Pole Corral overlies sediments (possibly equivalent to Hash Spring gravel). Platy
b \\ L gravel of Smith (1966). subhorizontal flow foliation is typically several millimeters to several INTRUSIVE ROCKS
\(\)as . 4180 centimeters thlclf, glthough some massive zones are present. I§ocl|nal Tg | Biotite granite (Eocene)—Light colored, pinkish-tan coarse-grained,
Ths . N /61T folding of the foliation occurs locally. Forms eroded, channeled cliffs and equigranular to porphyritic biotite granite. Phenocrysts consist of equant
\ %o Mass Movement Deposits /F;Itl)lars tlhat ;Qrm thedClty of IROCkS a.nd Little City of R[?clfl?hnorthé)f Glc:o?mig dark quartz crystals 5-7 mm and tabular pale pink orthoclase crystals 10-20
- N T 7] . . . ruptly thins and mostly terminates against the Thorn Creek fault, mm long. Biotite composes about 5 percent of the rock. Easily weathers and
49000 cort o 4 v;@%a Landslide deposits (Holocene and Pleistocene)—Poorly sorted and poorly although thin remnants occur at a few locations north of the fault. Offset of typically poorly exposed. Smith (1966) mapped this granite as Cretaceous
° - stratified angular basalt cobbles and boulders mixed with silt and clay. the underlying McHan basalt in Thorn Creek is about 106 m (350 feet), ' . ; . : ’
FEET \ £ 5127 : . . : but Worl and others (1991) considered it Tertiary (Eocene). Quarried for
\ G985 Deposited by slumps, slides, and debris flows. Map may also show the down to the south. Honjo and others (1986) report a K-Ar age of 9.15 = road material at several locations
_{4—\/—~\/ \ landslide scarp and the headwall (steep area adjacent to and below the 0.13 Ma. Equivalent to City of Rocks tuff of Smith (1966) and Oakley’s '
4779 P27 landslide scarp) from which material broke away (see Symbols). (2006) tuff of City of Rocks. Forms eroded and dissected irregular topogra-
Tbuv? ) . . A o
- \ \ Qc | Colluvium (Holocene and Pleistocene)—Primarily unsorted and unstratified
R (— 779 silty to clayey sand and sandy pebble gravel; cobbles and boulders
common in Thorn Creek valley where unit includes talus. Forms foot slopes ) ) ) ) ) ) )
of steep escarpments mostly stabilized by vegetation. Deposited by sheet Table 1. Major oxide and trace element chemistry for representative samples of units collected in the McHan Reservoir quadrangle.
Teort wash, creep, and rock fall. Major elements in weight percent Trace elements in parts per million
J ghip!
Sample Map
o5 = sloaT VOLCANIC ROCKS number Latitude Longitude Unit name unit | SiO, TiO, ALO, FeO* MnO MgO CaO Na,O K,O P,0O.[Ni Cr Sc V. Ba Rb Sr Zr Y Nb GaCu Zn Pb la Ce Th Nd
S 09JK505B 43.16128 -114.6714 ll;?Jsl‘?lllt\(/)\beW Canyon Thw 48.45 1.209 16.38 9.87 0.174 8.63 12.82 2.13 0.19 0.126 | 100 497 38 248 290 2 201 70 23 44 15 62 77 1 9 12 2 10
78 - Basalt of Schooler Creek (Pleistocene)—Fine-grained, dark gray, vesicular to 09DGOT1 431744 -114.74552 gf;gl‘(‘g;nyon Gk Thcc| 4603 3265 1531 1467 0228 629 961 298 088 0736 | 63 83 28 307 1306 11 375 233 52 229 20 37 150 5 38 63 3 41
) 25 diktytaxitic basalt with a microfelty texture of small placioclase crystals and basalt of
Teort scattered to abundant fresh oIivine grains <1-4 mm. Remanent magnetic 09DG012 43.18457 -114.74527 Black Canyon Creek Thcc 46.46 3.133  15.27 14.41 0.237 6.39 9.82 2.75 0.84 0.693 74 85 28 295 4362 10 458 213 49 19.2 18 28 145 4 33 61 3 38
e 300 polarity normal, as determined in the field. Shallow circular depression 09DG003  43.17612 -114.7139 basalt of unnamed vent Tbuv | 44.97 3.381 1517 1822 0260 495 873 320 062 0514 | 51 40 32 348 1099 8 254 209 67 155 25 53 213 4 28 50 3 44
= X 281, near the junction of Highway 46 and Thorn Creek Reservoir Road is likely 09DGO05  43.16559  -114.74023 basalt of unnamed vent Thuv | 44.91 3328 1474 1767 0269 6.07 891 3.3 056 0424 | 51 41 34 366 438 7 236 193 50 147 24 28 172 3 15 36 4 28
g the source. Flowed south down Schooler Creek drainage and extends well
2 beyond the south edge of the quadrangle. Stream drainage is moderately 07)K634 4323729 -114.68099 basalt of McHan Tmh | 5048 1.659 1655 1211 019 533 811 377 140 0400 [ 31 8 26 252 774 25 416 139 30 17.9 19 32 119 6 35 51 1 28
2 We” developed. Remnants of pressure ridges and variations in SOil Charac_ 07JK653 43.24558 -114.66541 basalt of McHan Tmh 5090 1.896 16.83 12.68 0.198 4.49 6.96 3.92 1.68 0.462 30 28 24 229 1053 30 446 162 33 254 20 29 129 9 41 65 2 33
é? e - J'n teristics form a pattern of mounds visible on air photos. The mounds are 08JK514  43.17809 -114.65334 basalt of McHan Tmh | 48.86 1.515 1674 11.72 0199 643 10.00 329 093 0326 | 29 30 31 275 656 18 404 72 22 177 17 33 100 1 24 35 0 18
S . _ _ 1 H -
Composed Of. S]lty. Clay 12 1.8 m (4 6 feet) tthk that burl.es d We” 08JK628 43.1742 -114.66292 basalt of McHan Tmh 51.75 1.817 16.24 11.69 0.197 4.61 7.33 3.92 1.93 0.522 27 27 22 218 1189 35 432 191 35 268 21 35 130 9 39 73 3 36
developed soil caliche (duripan). Between mounds, the basalt is at or near
a7 35 13 ’ | of the surface. 09JK505A  43.16143 -114.67153  basalt of McHan Tmh | 5041 1.882 1643 1240 0200 501 7.68 386 1.67 0457 [ 27 8 25 254 858 30 456 153 32 237 19 41 126 5 34 62 2 32
43°07 %1040 4300000 FEET %84 585 86 42 30" %7 %89 C4O' 530 1 290000 ‘ 1120 3;?1%"097 30" Tema | Andesite of Square Mountain (Pliocene)—Fine-grained andesitic unit with 07)K625 43.14509  -114.65926 tuff of City of Rocks ~ Tcort | 70.81 0775 13.54 420 0.066 045 204 335 454 0235 | 6 13 8 37 1013 155 125 573 58 40.8 20 9 76 23 71 139 25 59
Base digitally scanned from 24,0000-scale USGS film Field work conducted 2007-2009. abundant plagioclase phenocrysts and common quartz and plagioclase 08JK625 4316243 -114.63986  twffof City of Rocks ~ Tcort [ 7020 0789 1354 440 0067 074 236 323 450 0177 | 6 13 7 39 1057 148 131 575 55 397 20 9 71 23 76 131 24 55
separates, 198.6. MN & é@y S This geologic map was funded in part by the U.S. Geological Xenoc.rysts. Dark gray to blE}Ck glassy groundmass in upper pa}rt of un.it; 09JK648  43.15817 -114.74374 tuff of City of Rocks ~ Tcort | 70.46 0.885 13.39  4.88 0084 053 175 329 453 0199 | 7 15 8 48 1052 152 119 643 62 43.7 21 12 79 23 78 151 26 60
Shaded elevation from 10 m DEM. SCALE 1:24,000 ST Survey National Cooperative Geologic Mapping Program, greenish gray groundmass in platy zones. Remanent magnetic polarity 09K664 4314119 11473105 e GRCIy ofRocks  reort| 6998 0798 1353 438 0071 080 244 334 447 0186 | 6 11 8 37 1005 149 132 583 57 409 20 8 73 23 75 138 24 55
Topography by photogrammetric methods from aerial 7 1 0.5 1 USGS Award No. GO9AC00163. inconclusive, but probably reverse; both normal and reverse readings were i : basal vitrophyre : : : : : i : : : : :
photographs taken 1980. Field checked 1981. 1035/ 16.5° = — i— = = p— MILE o e e Digital cartography by Collette Gatenbein and Jane S. Freed at obtained in the field. Occurs along the east edge of the quadrangle where 07)K627  43.17935 -114.66029  tuff of Gwin Spring Tgs | 7523 0415 1217 306 0036 010 076 316 501 0057 | 0 7 6 15 1188 172 73 555 70 50.0 19 5 71 26 89 154 28 73
i O I O . . . . . . .
Pho‘tor(?wsed 1986. . 1000 0 1000 2000 3000 2000 5000 6000 7000 Q&g&‘ V:;«f &gf;ze“e the |dahyo éeOIogicaI Survey’s Digital Mapping Lab. lt.overlles McHan basalt, Hash Sp_rlng sedments, rhyolite-dacite unit, or 08K518  43.24801 -114.73932  tuff of Gwin Spring Tgs | 7491 0422 1212 316 0067 012 089 318 505 0081 | 0 3 6 7 1225167 79 552 75 50.0 17 2 76 22 103 170 25 82
Projection: Idaho coordinate system, central zone (Transverse ) City of Rocks tuff. Probably flowed into the area from the northeast onto an o
Mercator). 1927 North American Datum. UTM Grid and KILOMETER R Map version 8-5-2010. eroded surface. Samples plot in the upper part of the andesite field on the 08JK550 4323955 -114.68618 tuff of Gwin Spring Tgs | 7483 0451 1261 341 0039 006 057 291 507 0062 | 0O 3 6 9 1211 167 66 591 92 51.8 19 3 72 25 131132 26 105
10,00(|)-foot grid ticks based on Idaho coordinate system, Dec:;animaagtnce:;zo;hMap 1 0.5 0 1 &‘iz@ @iﬁi &gz? PDF (Acrobat Reader) map may be viewed online at total alkali-silica diagram of Le Maitre (1984). Equivalent to the Square 08JK605 4323489 -114.72677  tiffof GwinSpring ~ Tgs | 73.74 0486 1316 378 0037 005 055 274 496 0502 | 4 5 6 8 1332 165 98 628 73 517 20 7 81 26 93 142 28 71
i(e)rg)t(:anggf.un. ersal Transverse Mercator grid, zone 11 Contour interval 20 feet. o www.idahogeology.org. Mountain ferrolatite of Honjo (1986) and Honjo and Leeman (1987), the 08JK608 4321384 -114.68174 g’;ﬁﬁ&?&g‘hﬁ%i”g’ Tgs | 7329 0522 1265 354 0065 024 158 277 525 0083 | 3 4 6 9 1136 153 100 618 71 485 21 3 87 26 79 158 26 64
- iv Vi id, z . N
QUADRANGLE LOCATION  ADJOINING QUADRANGLES 08JK626  43.16583 -114.64631 ‘u“pf[,giﬁm,gﬁ;’:g”gf Tgs | 7447 0439 1225 326 0056 015 117 292 522 0062 | 3 6 6 7 1132 161 77 562 72 500 19 2 76 27 84 157 27 67
09DG010 43.17234  -114.74189 tuff of Gwin Spring Tgs 75.01 0.395 12.14 2.80 0.045 0.13 0.91 233 6.20 0.051 0 3 5 2 1115 165 62 525 66 488 18 2 70 24 84 151 28 60
09JK563  43.19294 -114.71453  twffof GwinSpring ~ Tgs | 7446 0470 1254 3.1 0037 015 098 328 490 0072 | 0 2 7 8 1366 158 93 592 69 49.0 19 2 78 24 89 157 28 68
09JK573 43.22303 -114.72419 tuff of Gwin Spring Tgs 75.02 0.435 12.28 3.10 0.025 0.15 0.79 3.09 5.04 0.066 0 6 6 5 1150 163 76 561 61 49.1 18 2 78 23 78 145 28 64
A B-B’ A/ 09JK585 4320793 -114.72812  tiffof GwinSpring ~ Tgs | 7424 0512 1228 320 0046 019 106 226 614 0075 | 0O 3 6 14 1151 185 63 512 61 399 18 3 73 25 79 150 31 57
6,000 = Thsg Tmh Tmh Tmh Tmh __6/000 07)K636 43.19211  -114.65407 tuff of Thorn Creek Ttct 73.62 0.583 1290 3.38 0.029 0.14 1.43 3.18 4.63 0.107 0 6 7 18 1103 156 110 522 57 431 20 5 61 22 80 144 25 63
Tmh Tow Tow Tmh Tow i 08JK633A 4317586 -114.62841  twffof Thon Creek Tt | 73.61 0578 1287 359 0036 0.5 129 300 477 0116 | 3 5 7 20 1548 158 111 510 62 43.6 20 8 71 25 77 142 26 62
o0 Thég -\% Tow [ 5 5000 09)K673  43.18688 -114.73228  tuff of Knob Tk | 7254 0606 1291 409 0037 025 147 298 499 0122 [ 4 3 7 23 1375 172 116 575 61 40.6 21 6 91 26 82 146 29 63
— — — Thsg \/ — T — — = Tgs Thsg Tgs m i 09K564 4319292 -114.72069  tuff of Fir Grove Tig | 7652 0283 1208 206 0013 003 043 295 559 0037 | 0 1 3 2 620 214 27 386 34 427 18 3 58 28 95 8 36 68
| NTng T T = - Tpcgf) e — \J __________ __ 09JK572 43.2229 -114.71944 tuff of Fir Grove Tfg 7579 0316 1213 2.70 0.015 0.00 0.53 3.04 5.41 0.066 0 1 4 19 916 198 44 467 131 473 22 4 73 28 107 176 34 79
= — —_ Th - A
& 5,000 7 L - — _Tos = 000 3 09598  43.23155 -114.74595  twff of Fir Grove Tig | 75.87 0281 1209 205 0015 002 103 296 563 0053 [ 0 2 3 5 768 215 46 387 63 422 17 5 58 28 114125 37 79
_  — Tcort n
T — = \co 09JK671 43.1956 -114.72595 tuff of Fir Grove Tfg 76.25 0286 11.99 2.29 0.019 0.04 0.51 3.00 5.58 0.033 2 3 5 5 742 215 36 421 49 442 19 5 61 29 86 96 37 62
4500 ] T — 2500 09677 43.20815 -114.74279  tuff of Fir Grove Tig | 7622 0307 1195 232 0012 002 046 295 565 0093 [ 2 2 4 7 896 216 35 430 72 448 19 6 59 32 77 181 36 57
] _ 09JK608 43.24186 -114.74649 Challis Volcanics Tev 63.39 0.758 15.12 5.86 0.087 2.81 4.22 3.58 3.62 0.565 35 105 15 111 1504 102 497 234 27 202 19 26 77 20 57 99 16 37
] - * Major elements are normalized on a volatile-free basis, with total Fe expressed as FeO.
4,000 4,000 All analyses performed at Washington State University GeoAnalytical Laboratory, Pullman, Washington.
2x vertical exaggeration.
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