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} %‘ \\\\ 4] |/ ( /11552 ng' A ( [ \ < // $/ i \ ( // Qaf | Alluvial fan deposits (Holocene-late Pleistocene)—Brown sandy silt derived
: Tt 36 , | | | V4 /Tas \// @/ 14DG56'74D%5 J N | \ \ Y 8 / | | /\\ / The geologic map of the Northeast Emmett 7.5’ quadrangle depicts the rock from loess and Tertiary sediments with lesser pebbles and cobbles of felsic
| . N9 ’ / | / - Tsp TSp/ @ ; \\/ } \ N =/ ) \ ( ¢ / units exposed at the surface or underlying a thin cover of soil or colluvium; porphyry, granitic and basaltic composition. Thickness ranges from < 3 to
% >;‘ 5 /“/< +|/~—\ / :'3 Qhbd | | | / E / { | A alluvial and man-made surficial deposits are also depicted where they form 20 m (<10 to 65 ft).
& | ] J >ﬁ JTas [: | \ 42 Neos J/T' \ | | o / / Qbd N '\ onbd ) / 6 significant mappable units. This map is a result of fieldwork conducted in _ _
| ~ K\J.’ }:\QIS / | 5 \ N Qas a5 \\ AN h / /| \ \ / the summer and autumn of 2014 and the Spring of 2015 by all authorsy and Qbd Boulder depOSIts (P|e|stocene?—BOU|ders anq cobbles Of basalt that mantle
| [-~327) N = //( \ A > “b / | \ \ / earlier work in the late 1990s by Spencer Wood. Analysis of thin sections, upland hillslopes, generally in areas underlain by basaltic bedrock.
Al :\/\\ \\7/ - 151 IH A\ } TR /\ S Vi / % \ \ \ / XRF whole-rock geochemical data (Table 1), U-Pb zircon dating (Table 2), High gravel deposits (Pleistocene-Pliocene)—Gravels containing granitic and
SIS QTh ) \ N J \ ) / Tas /  \ | (] / [ _ |/ / Terl and electron microprobe chemistry (Table 3) by the authors supplemented | QThg gn gr: P ( : . )— 99
Section 9 \ Tas J [ \ ~ . ) . . ) T . felsic porphyry clasts that discontinuously mantle surfaces as much as 110
(Fig. 1 [ o \ \>4 | - I > / \ ’ | N / | Vi [ / / the field studies. Naming of intrusive and extrusive igneous rocks is based m (360 ff) above the Pavette River vallev (Gilbert and others. 1983
| | C]hgj 0 130\ zs./ / \ | \l / \ / /\\ || | | \/ / on total alkalis versus silica chemical classification of the International ( ) Y y( ’ )
~ QTh /741/0 \ G \ / l \ N / \ / A\ I ' ) / Union of Geological Sciences (LeBas and Streckeisen, 1991). Previous
\\ / 3%’3 \ Qto/riélil 0154 JIRN b % Qaf / \ \vﬁ; / . / / | | / work in the area includes the geological mapping of Savage (1961) in Gem SEDIMENTARY DEPOSITS
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***** _ %ot 15RL015b R I /\_\ I | \ ¥V T I / | //I and Payette counties, mapping by Gilbert and others (1983) performed in
§ \ \ / / | ( [ support of seismic hazard analysis of the Black Canyon Dam and Reservoir, . .
Z \ I / \ / // | I \ J| // | an unpublished field map by Don Adair, and the field maps, field notes, Beds common to Chalk Hills and Payette formations
\ -l Tony /{/ / | = / { fluxgate magnetometer data, XRF analytical chemlstry. (Tabl(? 1), and =7 Silicic ash and lapilli tuff deposits (Miocene and Pliocene)—White to
\ L / /[ } / [ posthumous Ph.D. (_jlssertatlon by James Fltzggrald (1981; 1982); this work | - __| medium-gray ash with local pumice lapilli and fine laminae. Massive beds
\\ i / 2 / // ond // | /'/ [ was consulted and incorporated where appropriate. appear to have been reworked.
Tgd | [ .
The basement rocks of the Northeast Emmett 7.5' quadrangle are foliated ; o ; ; ;
\ ! | ~ 4 / ! 12 / | Cretaceous garnet-biotite tonalite found on the eas? flank o? Squaw Butte Tor | Basaltic as_h and Iap|II|_ t-Uff depos!ts (Mlocen_e_ and _P_Ilocene)—Green 0 gray
| /W | / ] 9 e o q N tuff, typically containing basaltic to andesitic lapilli 1 cm and less across.
10 \ [ | // / ! 7 and Cretaceous hornblende-biotite granodiorite that crops out in a small
\| /«k / \ l area in the southeast part of the map. A nonconformity lies between the
} / [ middle Miocene Lower Columbia River Basalt Group rocks and this granitic Idaho Group
1 \ [ i [ el [ A basement. An“°Ar/*Ar date of 16.85 + 0.21 Ma (Jarboe and others, 2010)
1 > / | | cr } from atop Squaw Butte 200 m (165 ft) north of the quadrangle places these Tsgf | Glenns Ferry Formation (Pliocene)—Unconsolidated to well-indurated sand
Terl 1/ l / I I ] basalts in the older part of Columbia River Basalt Group, most likely Steens and sandstone capping three high areas in the quadrangle. Forms the upper
)r | / | | ] Basalt (Camp and others, 2013). On the western and south-central flanks of part of the Haw Creek section (Fig. 1) in the western part of the map area
8 / /1| / l / ] Squaw Butte are a series of Grande Ronde Basalt flows. A series of younger where the basal contact is below an ooid-bearing interval described below.
/ N { .y 1[ flows of the andesite of Black Canyon erupted from a vent likely on the Overlying unconsolidated to weakly consolidated sand (~30 m; 100 ft)
V> w | , k T T T southern reaches of Squaw Butte; these flows crossed the Payette River lacks ooids. Unit thickness is only about 30 m (100 ft) in the Haw Creek
/TS \ Tabc | | Terl [\ [ Terl drainage and form the buttress upon which the Black Canyon Dam was section as the upper part of formation has been removed by erosion. Unit
/< /N | | / \ i built. They are subhorizontal and appear to be interbedded with the Chalk also caps Little Butte in the N%2 sec. 21, T. 7 N., R. 1 W. Here it lacks ooids
/\ \ ( ; / \ | Hills Formation (Tsch). and the coarse sand is cemented by silica, forming a resistant subhorizontal
4 / \ AN ] | / \ I Fluvial and lacustrine Payette Formation sediments were deposited in the sandstone interval about -30 m (100 tthk' This cap of near horlzpntalo
i / N | / \ | ) . . ) sandstone at the top of Little Butte overlies cemented sands that dip 25
/ \ [ | / \ 1 middle Miocene contemporaneous with and subsequent to the Columbia southwest, and we regard this contact as an angular unconformity at the
/ \ / \ /A4 i / \ i River basalts. The Payette is overlain by the Chalk Hills and the Glenns Ferry base of the Glenns Ferry Formation. In the southern part of the map area
: s - a Formations of the Idaho Group. The late Miocene to early Pliocene Chalk ) L
] ///\ 4 \ / » I / e \ ] IS Hills Formation is predominar?tly lacustrine with local flu>:/ia| sediments (secs. 1, 2,11,12,T.6N, R. 1 E.), poorly exposed strata aboye a prominent
i / j / ] Tsp . . : paleosol is tentatively assigned to the Glenns Ferry Formation. Sand-rich
/ [ / \ I \( Basgltlc s, c'hannellzed gravels, and ash locally oceur. Da_ltes were interval above the paleosol is interpreted to be basal Glenns Ferry Forma-
//~ / | / \ I / // obtained fr_om this quadrangle on two non-welded rhyoll_te tuffs using U-P_b tion, here a maximum of 65 m (200 ft) in thickness. Regionally the Glenns
/ 1 / 14D]|-:45D|2555\ | / TIMS on zircons by the geochr(_)nology laboratory at Boise State Unlvizrsny, Ferry Formation is thought to be about 4.2 to 3.2 Ma in the east at Hager-
[ Tabc I 14DF552 E / / 9.0057+0.0082 Ma from a pumice tuff west of Haw C_rgek (lat 43.9642° N., man (Hart and Brueseke, 1999; Link and others, 2002) and as young as 1.5
Tsp | i / 14DFE53 | I?rlg‘él;égg?'\lg IW.) a{‘fgﬁiﬁ‘\)"\?m Ma from a lapilli tuff east of Emmett to 1.67 Ma in the west near Marsing (Repenning and others, 1995). No age
/ I 14D|:555\ { sl (lat 43. - 10ng : ) control in or near this quadrangle but an age of about 4 Ma is suspected for
————————————————— ' _/_______________\_____{__k_44.355_1_ o - Gilbert and others (1983) recognized 6 terrace deposits in the Payette River the basal part of the formation present on this map.
| _ valley about 9 mi (15 km) upstream and downstream of the Black Canyon T Ooid-bearing sand of the Glenns Ferry Formation (Pliocene)—Pale yellow-
: Terl | /) Dam. These deposits were labeled in relationship to their height above the |, o~ ish, unconsolidated to weakly consolidated ooids (calcite-coated sand
'\ @16DF525 | / / Qtp Payette River fI_oode_ain (unit Qap). Terrace ages were defined on the ba_‘SiS grains). The ooid-bearing interval is approximately 20 m (65 ft) thick. Grains
3 . . . .
--14\ II /Tabc’P/ of de(ﬁree”of fjlssectlczjn,dnumber ]?f n_(l)ngraV(leIIy (IOESS\)Ndep_OSItﬁf_O\(/jerlhy_lng range from 1 to 2.5 mm in diameter. Where cemented the ooid-bearing
| g(r:i\sn)él? lijr:/(;?un;}narj[erraig;elee s(; ts;r" 3 ;Vflgpﬁn;zggve ?h;:‘?;gclj Ielaintirﬁo rock forms light-gray outcrops. Layers of ooids occur discontinuously as
| Qap. and )(l:ombining the highest two terraces into a single unitQtpp Note lenses in sandy sediments around the margins of the western Snake River
' ; o 4 Plain (Wood and Clemens, 2002; Swirydczuk and others, 1979). They are
tgg';:\;ve nu(rjnl;er terrac_es from ;he floodplain upward; Gilbert and others interpreted as lenses forming a “bathtub ring” of beach deposits as Lake
( ) used the opposite procedure. Idaho became an alkaline closed-lake basin near its highest stand (Wood,
2004).
| SYMBOLS Tpa Paleosol (Late Miocene to Pliocene)—Brown sand, siltstone, and mudstone
Ter N with root casts; interval is 10 to 35 m (33 to 115 ft) thick. The base of the
o Contact: dashed wh imatelv located paleosol, just south of the map boundary in the center of sec. 11, T. 6 N., R.
——— “ontact. dashed where approximately located. 1 W, is ~4 m (13 ft) thick sandy gravel of rounded cobbles and angular
) granules overlain by 3.6 m (12 ft) of poorly exposed coarse sand. Grains of
B e 77—~ Normal fault: ball and bar on downthrown side; dashed where both layers are coated and interstices are filled with clay. Above the sand is
_______ 57 approximately located; dotted where concealed; arrow indicates 10 m (33 ft) of massive and crudely bedded compact brown mudstone with
dip of feature. scattered round pebbles and angular granules. The mudstone interval is
o laced with root casts typically spaced 0.2 to 0.5 m apart. Casts are as large
Outcrop-scale fault; ball and bar on downthrown side; arrow as 4 cm, irregular, and many are subhorizontal. Root casts are filled with a
Se= _— indicates dip. white (non-calcareous) mineral preserving some of the linear root pattern.
The ledge-forming upper part contains rare pockets, 1 m (3 ft) thick, of
: mud-supported cobble gravel. The overlying 5 m (16 ft) interval is similar,
Gravel pit. ) .
root-cast laced, hard mudstone, crudely bedded with variable amounts of
. angular fragments of darker, yellowish-brown mudstone with the upper 1.5
Tsch wj Landslide scarp and headwall. m (5 ft) also forming a ledge. The uppermost 3 m (10 ft) layer is poorly
. . . exposed but in places has a 1.5 m (5 ft) ledge at the top of hard light brown-
20 . . . .
< \ Strike and dip of bedding. ish gray mudstone laced with subhorizontal layers 2-3 cm thick of a hard
385600 N Apbroximate strike and dio of beddin white mineral as well as root casts. This paleosol formed on gravel deposits
a5’ APP P 9- and indicates ancient Lake Idaho was drained from this site for a relatively
® Horizontal beddi long period of time. This hiatus may coincide with the Chalk Hills
orizontal bedding. Formation/Glenns Ferry Formation hiatus observed on the south side of the
" Estimated strike and direction of bedding western Snake River Plain (Malde and Powers, 1962).
N _ - :
Qas . ) . ) Tsch Chalk Hills Formation (Late Miocene-Pliocene)—Unconsolidated to
1o, Strike and dip of bedding where sedimentary structures show moderately consolidated tuffaceous siltstone, tuffaceous claystone, very
bedding to be upright. coarse to fine sandstone, and conglomerate interspersed with ash intervals.
Generally dipping 7 to 15° with local variations present. Abundance of
30{/ Strike and dip of volcanic flows. tuffaceous material results in overall lighter color than overlying Glenns
Ferry or underlying Payette formations. In Haw Creek area unit is
A 30 \‘\\T Approximate strike and dip of volcanic flows; no dip shown where characterized by sand, siltstone, silty claystone, claystone, and silicic
. 21 v strike is estimated. volcanic ash (Fig. 1). At 104 m (340 ft) in the Haw Creek Section is a silicic
} volcanic ash and lapilli tuff marker bed 10 to 20 m (33 to 66 ft) thick. The
[ /‘8/0 Strike and dip of foliation. bed dips to the southwest 15 to 23°. The lowest 5.5 m (18 ft) is mostly
} bedded light-gray coarse ash with scattered lapilli as much as 3 mm in
—> 76 earing and plunge of lineation, type unknown. iameter, within which is a local 0.7 m ick layer composed of as
[ B dpl fl t t k d t th hich local 0.7 2 ft) thick lay posed of ash
| and large white pumice blocks as much as 15 cm in diameter. Zircons from
} (,_\ A2 Tectonic breccia. these pumice blocks give a U-Pb TIMS age of 9.0057 + 0.0082 Ma (Fig. 2).
| \ The overlying 3 m (10 ft) is composed of thin-bedded ash and lapilli layers,
| /\ ) Terl Silicified Tsp, Tsch, and Tsgf. v_vith lapilli as_ much as _3 cm in diameter, _and scattered angular basalt
} ¢ 7/ T7N lithics. Next in succession is a ledge-forming, 2 m (7 ft) thick layer of
T —————————— }"lcr_llT_“T _ massive fine ash, with shards <0.1 mm. The overlying 10 m (32 ft) is poorly
/ I (= Ten 385598 - Water well showing Well ID number (IDWR, 2017). exposed except for the uppermost 2 m (7 ft) which is crudely bedded
| 20{ . light-gray ash with visible elongate shards to 0.7 mm in length. About 340
15RL015a . . L :
| | / ©  Geochemical sample (See Table 1). m below the Haw Creek ash is a silty sand layer containing leaf fossils. Plant
_,/ } f-\-TaS/ 15RLO15a m  Geochronology sample (See Table 2). species identified by Patrick Field (written commun., 2017) are: Quercus
15SW001 I ) - prelobata, Platanusdissecta, Amelanchier subserrata,Populus alexanderi,
400558 G N — | Terl 16DF525 ®  Geochemical sample (See Table 3). Salix hesperia,Salix sp. cf. picroides, and Salix n. sp. (cf. wildcatensis).
| O // = J 8 | Sparse and poorly preserved pollen were identified by Renee
i 4 / Tht Tas% { 5 Breedlovestrout (written commun., 2017) as Taxodium, and either
336650 / -y (1SRLOL4—H | Kgdh% Pseudotsuga or Larix. The base of the Chalk Hills Formation is poorly known
202 <}386638 | /15 | 14RL066 at Haw Creek, and may even include the lowermost part of the Haw Creek
| /) section, but the unit likely overlies the Payette Formation near the ridge
} \/ DESCRIPTION OF MAP UNITS crest east of Haw Creek. Contact is drawn at lowermost light-colored
| tuffaceous beds. Thickness as measured in Haw Creek is 190 m (630 ft);
| overall thickness is complicated by faulting, but may be as much as 300 m
| ARTIFICIAL DEPOSITS (1000 ft).
{ m Man-made land (Holocene)— Fill used to elevate roads, railways, and bridge East of Emmett the unit is overall coarser than in the Haw Creek area. Sand
___________ e abutments constructed in floodplains; also includes canal berms and small is arkosic, medium to coarse grained, and contains subangular to
B .- ] dams on side streams. Thickness is less than 3 m (10 ft). The concrete Black subrounded grains of quartz, potassium feldspar, plagioclase feldspar, and
379304 Qtp, - / Qaf ' : { 5 Canyon Dam is 56 m (183 ft) high. in places trace amounts of biotite and muscovite. Gravel beds are lenticular
; 8 // 10 ) r _— ) channel-fill deposits, 0.5 to 4 m (2 to 13 ft) thick of cobble and pebbles of
v 7\,1: ) ( | \‘/ Tsch \\ telor Tsch granitic material, felsic dikes, and felsic volcanic rocks. Several ash beds
6 | N ] MASS WASTING DEPOSITS are present here as well, and a U-Pb TIMS zircon age of 9.041 + 0.014 Ma
. . . . w termined from an ash and lapilli marker in the SEY4 NWY4 .
Base Map Credit « . Field work conducted 2014-2015 Qls Landslide deposits (Holocene-Pleistocene)—Hummocky flows and slumps 3a_|§ %IeNe R f(\jN ?sarﬁpl?lSEL%MPTabI: z)e T?]Zdlowerelsé m4(6 ft) éfﬁ;
&, NS S . . . . B H : : y I = : . ) . .
Base digitally scanned from 24,000-scale USGS film separates, » SCALE 1:24,000 é,@‘f £ £ This geologic map was funded in part by the U.S. Geological typically developed on steep slopes adjacent to the Payette River in weakly marker bed is made up of bedded white ash with grayish white pumice
1985. 1 05 0 1 Survey National Cooperative Geologic Mapping Program, consolidated sediments of unit Tsp, Tsch, or in lava flows of unit Tabc. lapilli as much as 2 cm in diameter and lithic and rare black glass
Shaded elevation from 10 m DEM. N MILE N - USGS award no. G14AC00164. The views and conclusions Larger deposits are complexes of multiple slope failures. Several deposits p ] tefr, _black glas
) ' . . - 1 FEET é & K contained in this document are those of the authors and should B . fragments. The bedded ash is overlain by 1.5 m (5 ft) of massive light bluish
Topography by photogrammetric methods from aerial 03s| 1385 1000 0 1000 2000 3000 4000 5000 6000 7000 SN S not be interpreted as necessarily representing the official show evidence of recent movement and pose hazards to State Highway 52 ray fine ash. The uppermost 1.5 m (5 ft) of ash has wavy bedding and
hotographs taken 1980. Field checked 1981. S R cies. ei b A 9 and the Canyon Canal in secs. 27 and 22, T. 7 N., R. 1 W. Numerous small gray i~ pper 2 y 9
’ i = mm= mm— em— e—— KILOMETER policies, either expressed or implied, of the U.S. Government. . yo ' P T . pumice lapilli to 5 mm diameter. Zircons from an ash layer near base of
Map eq|ted 1985. . 1 05 o 1 . . Digital cartography by Loudon R. Stanford, Linda Tedrow, su_rf|C|aI landslides are also present on west- or south\_/vest-facmg slopes of formation along Anderson Creek in NW¥: SW¥%, sec. 2, T. 6 N., R. 1. E. in
Projection: Idaho coordinate system, west zone (Transverse UTM Grid and Contour interval 40 feet 5«2& & & and Jane S. Freed at the Idaho Geological Survey’s Digital unit Tsch east of Emmett but are too small to map at 1:24,000 scale. neighboring Montour quadrangle, gave a range of U-Pb ages by CA-ID
i ! ontour interva ee S S i R TS ;
Mercator). 192.7 North American Datum. . Decﬁ[:;:uMnZgzncessgfgthap Supplemental contour interval 20 feet QUADRANGLE LOCATION £ 4 ) . . Mapping .Lab- TIMS methods, indicating reworking (Lewis and others, 2016; Mark
igh??a?-iﬂﬂtegnd ticks based on Idaho coordinate system, Technical review by Mark Barton a.nd Zach Lifton. ALLUVIAL DEPOSITS Schmitz, written communication, 2016); results indicate a depositional age
1000-meter LJniversaI Transverse Mercator grid ticks, zone 11 ADIOIING QUADRANGLES Map version ©-23-2018. of 9.9 Ma or younger based on ages of the two youngest ircons.
Declination from NOAA National Geophysical Data C;enter. . POF (Acrobat Readen mapvvmv?v)\//.ilzizr\::)‘zv;ifog;.lglrg.at Qap Alluvium of Payette River (HoIocene)—WeII-rqunded basal?i(‘j and _granitic A ledge-forming basaltic tuff dipping 13° to the west and 10 m (32 ft) thick
cob_bles, _pebbles, anq boulders in an ar_k05|c Sa”d_y matrix; consists of the composes another marker bed in the southeast part of the map. The follow-
The IGS does not guarantee this map or digital data to be free gf braided river floodplain of the Payett_e River and adjacent low terraces less ing description locale is just above the Black Canyon Canal in SW¥s NEY4
Table 1. Major-oxide and trace-element XRF analysesof sanples collected in the NortheastEmmett quadrangle. errors for assume llabilty for interpretations made from this map of than 3 m (10 f) above the floodplain. The low terraces are composed of sec. 3, T. 6 N., R. 1 W. An unexposed base leads upward to 1 m (3 ft) of
igital data, or decisions based thereon stratified sandy gravels topped by 0.6 to 1.5 m (2 to 5 ft) of fine sands, silts hard. com - i ined liaht olive b ff th
- - - - = = . . , pact, massive, very fine-grained light olive brown tuff that
Major oxides in weight percent Trace elements in parts per million and clays. Pebbles and cobbles are present in approximately equal contains 2 percent <1 mm voids lined with a white mineral. Up section is
Sampk Unit Map amounts. Basaltic rocks compose 6 tq 80 percent of the gravel (Gilbert and 2 m (7 ft) of hard, ledge-forming ash and lapilli tuff thai contains ~30
number Latitude Longitude name unit | SO, TiO, Al,O; Fe,Os# Fed™ MnO MgO CaO Na,O K,O P,Os Total Lol [ Ni Cr S V Ba Rb S Zr Y Nb Ga Cu Zn Pb La Ce Th Nd U Co ;)thesrst,)_1983).ﬂVVa(t;_er We||§/|ndlca’[e thICklrI]ef]s (f)]f about 5|';|O 14 m (15to 45 percent lapilli as much as 2 cm in diameter; most common are gray scoria
t). Subject to flooding and/or a seasonally high water table. o . o : o :
14DF515 439073  -116.4283  Andesite of Black Canyon Tabc 5843 139 14.17 12.41 0.26 150 522 409 172 057 99.76 154 3 18 30 49 1587 53.9 409 658 751 467 226 7 179 18 62 160 15.4 <05 17 ) ) 9 yhg lapilli, less common are black scoria lapilli f_ind tan pumice lapilli. Me_dlum_
14DF536 439141  -116.4029  Andeste of Black Canyon Tabc 56.69 1.63 1454 12.27 026 208 565 378 230 077 9997 025 4 7 26 63 1441 307 406 598 726 451 230 19 173 14 55 132 122 16 22 Qas Alluvium of side streams (Holocene)—Arkosic sand, silty sand, and lesser Z:gdnigtfs(OSSGCrr;I:gC; 6b %j?ichga;rssz I% rgér;sfﬁ:?nmgtlrg(pﬁll: ?Sfcf) t[tf?:t Iig ?h];;ne
o well-rounded basaltic and granitic cobbles derived from Quaternary terrace : : \ SI=TE Y
14DF552 43.9397 -116.4015 Lower Columbia River Basalt Group Terl 49.86 212 1551 12.80 018 575 923 3.08 0.87 037 99.77 159 58 53 25 294 369 17.8 496 31 309 11.7 206 35 111 1 18 31 1.0 <0.5 49 deposits and Tertiary sediments; thickness generally less than 3 m (10 ft). bedded (2 to 10 cm beds) with dark scoria lapilli grams (commonly 1 mm
14DF553 439394  -1164002  Lower Columbia River Basalt Group Tel | 4933 102 2049 9.15 016 576 1018 242 096 019 9972 620| 113 176 22 186 205 403 443 21 211 35 179 93 63 <l 13 14 <05 <05 35 _ . and as long as 1.5 cm), apparently coated to a bluish gray and ~1 percent
14DF554 43.9393  -116.3993  Lower Columbia River Basalt Group Terl 4941 1.95 15.40 13.19 019 690 875 282 073 029 9963 4.38] 80 64 26 267 287 95 462 31 308 119 195 40 122 1 11 24 31 05 55 Py LOWS(?ltJIctieel;":‘gZpsgzv\ll\L/jim 1OIO ia%/er‘ntte@ |tQ(;vSe ;t)(gfo.l»gﬁ'egies)(;ri{r?zghs'S:;]Sérgtne((jj :lj}fés;;rgil_sitsa?g\?vh;i?;s;ée S\S/;ﬂ;rl]agg/h.aﬂiﬁr: (g?:aflt;] Iseud%pecfz)er?r;ira]g ‘
14DF555 439394  -116.3988  Lower Columbia River Basalt Group Terl 4897 216 1548 12.99 020 650 943 288 071 033 9965 183 77 68 27 297 287 143 463 30 299 96 198 39 110 <1 14 28 <05 07 42 from the Payette River floodplain by a scarp abéut 3t04.5m (’10 to 15 ft) lapilli tuff as below, but with rare 1-2 mm quartz sand grains; lapilli are
14DF556 439393  -116.3983  Lower Columbia River Basalt Group Terl 5098 1.84 17.00 11.52 018 373 9.80 348 090 042 99.85 229 35 47 27 284 437 139 496 34 340 89 208 136 8 2 13 30 06 13 35 high. Water wells indicate maximum thickness of about 9 m (30 ft). grain s_u.pported.dSbome begd?t ?rﬁ St?med_ yeIIOW|sh-red with |rc:_n hOXIde.
Deposit is cappe 1m edge-forming, massive, compact light-gra:
14DG502 43.9999 -116.4340 Lower Columbia River Basalt Group Terl 50.53 1.55 20.57 10.67 0.13 2.31 9.97 3.35 0.34 0.25 99.67 4.20 75 107 31 262 251 4.7 576 123 27.8 75 21.0 177 87 <1 12 30 5.4 1.2 38 Qtp2 Second h|ghest terrace alluvium of Payette River (Late P|e|stocene)_Gra\/e|, flnep aSh. MOF:S extgnSIve (Out)cropg are fOU?]d due east Of F::he dgeSCI’glbe):j
14DG503 439927  -116.4391  Lower Columbia River Basalt Group Terl 4975 142 2101 9.90 017 300 1033 345 048 030 9981 127] 53 8 25 255 304 89 612 102 262 49 220 153 8 7 12 22 05 16 34 sgnd, and clay similar in ComPOSitiO_n to unit Qap; forms Fhe surface under- locale where they are cut by a northwest-trending fault and faulted down to
14DG504 439876  -116.4486  Lower Columbia River Basalt Group Terl 53.06 216 14.76 13.46 018 334 790 342 140 042 1000 293] 26 8 30 263 553 224 408 223 451 131 201 168 129 <1 17 35 13 08 37 {/{glllgsri?]?jsi(t:z(:tfeEtm&ent;sa:(rjasr:Jgrirr?gu?rtz;rr:]gAEéntrge;tS\/?rile()]&lcigyST flf)m;nee;ta\:\::teedr the west, and to the northeast where ledges dip irregularly from 15 to 34°.
14DG505 43.9776 -116.4585  Lower Columbia River Baalt Group Terl 53.33 193 1561 12.19 019 348 816 340 122 039 9990 386 25 98 31 265 641 211 439 213 432 133 203 171 135 6 19 37 31 <05 38 from Qtpl by a river-bank scarp 3 to 8 m (10 to 26 ft) high that decreases in Regionally the Chalk Hills Formation is thought to be about 10 to 8 Ma at
14DG506 439750  -1164579  Lower Columbia River Basalt Group Tel | 5068 212 1437 1386 020 516 922 287 087 038 9973 492 54 77 26 278 360 156 365 170 380 109 186 153 104 1 16 34 76 <05 47 height over a short distance in the downstream direction, suggesting depo- the base and 5 to 6 Ma at the top (Kimmel, 1982; Perkins and others, 1998;
- sition of large volume of material at mouth of Black Canyon (Gilbert and Wood and Clemens, 2002). Here, neither the maximum nor minimum ages
14DG507 43.9746 -116.4606 Lower Columbia River Basalt Group Terl 53.06 2.46 13.65 14.05 0.25 3.77 7.64 3.34 1.25 0.47 99.94 2.42 11 26 36 345 733 27.9 359 209 458 13.7 19.8 112 144 7 13 33 5.2 <0.5 45 others, 1983) are well constrained. The unit mapped here as the Chalk Hills Formation
14DG508 43.9719 -116.4598  Lower Columbia River Basalt Group Terl 50.13 156 17.50 11.71 015 4.88 10.02 308 062 023 9983 266 60 104 31 280 257 69 368 108 315 7.2 192 124 100 <1 10 23 <05 <05 41 ) _ ) _ _ may include rocks termed Poison Creek Formation south of the western
14DG509 43.9347 -116.4399 Andeste of Black Canyon Tabc 57.23 1.66 14.48 12.76 0.25 2.13 5.73 3.67 1.44 0.75 100.10 3.28 3 12 26 68 1488 418 446 590 752 454 223 13 180 13 55 134 145 27 22 Qtp3 Thll’d hlgheSt terrace a"UVlUr.n. Of Payette River (Late Plelstocene)_.we”- Snake River plaln (Buwalda, 1923’ Malde and POWel'S, 1962) based on the
rounded basaltic and granitic cobbles in a coarse to medium arkosic sand two relatively old (~9.0 Ma) U-Pb ages presented here. Savage (1961) used
14DG510 439810  -116.4040  Lower Columbia River Basalt Group Terl 5329 204 1521 12.64 015 330 809 348 128 040 9988 342| 26 85 30 280 577 240 421 222 409 127 206 149 114 <1 18 40 34 28 34 matrix capped by 1 to 3 m (3 to 10 ft) of brown sandy silt and sand. Thick- the term Poison Creek Formation in the Emmett area and to the northwest
14DG511 439884  -116.3919  Lower Columbia River Basalt Group Torl 4973 223 16.99 13.07 020 379 902 351 092 047 9993 138 37 54 28 274 473 154 500 188 350 126 211 185 93 <l 18 35 <05 0.8 35 ness of capping nongravelly sediments increase toward the north where for some of the rocks we term Chalk Hills Formation. On the basis of
o they interfinger with alluvial fan deposits (Qaf). Soil development on paleontologic work south of the Snake River Plain, Nathan Carpenter
14DG512 43.9866 -116.3803 Lower Columbia River Basalt Group Terl 4996 145 19.03 11.25 0.12 4.94 9.26 3.05 0.62 0.29 99.97 558 98 103 21 197 286 6.3 501 84 29.1 69 20.1 82 88 <1 14 32 <05 05 45 nongrave”y sediments and degree of dissection (Gilbert and others, 1983) believes 9 Ma sediment is old enough to be correlative with the Poison
14DG513 43.9288 -116.3882  Lower Columbia River Basalt Group Terl 47.84 196 15.27 13.16 019 808 1006 258 041 027 99.82 3.19| 149 150 28 261 160 4.4 438 96 297 87 190 59 108 <1 13 28 05 1.0 57 is roughly consistent with a late Pleistocene (Pinedale, circa 14-25 ka) age. Creek Formation (written communication, 2017). Additional mapping and
14DG514 439317  -116.3862  Lower Columbia River Basalt Group Terl 4867 183 1591 12.57 017 750 963 281 054 028 9991 212 105 92 24 248 239 86 465 104 300 89 198 51 101 <1 13 33 <05 22 55 This terrace includes Emmett Be_nCh’ the major high terrace of the lower geochronologic work is required to understand the age relationship
14DG515 43.9370 -116.3839 Lower Columbia River Basalt Group Terl 48.63 1.84 15.43 12.57 0.21 7.57 10.13 2.56 045 0.28 99.67 2.95| 144 197 28 273 181 4.5 439 101 29.1 10.7 186 54 102 <1 13 26 2.2 0.6 59 igiggg FF::\\;(Z:: :gllilgfj)él-la—::]e btir;ar"]C?LSIst(?eZp4aI;‘?]te(ggfr3)m7g)véfrsiz:sciﬁ|f£ndeége ?Oetmeeegoouliferggf t((lz/lggeso;r:z aFt)OPVSIeSrgn fgrggl)( a{;]:dlnhtgvfl ttyl"lljoesghrael|katg"|tso
14DG516 43.9384 -116.3830  Lower Columbia River Basalt Group Terl 48.93 201 15.59 13.10 019 656 964 296 051 037 9986 210 49 61 26 281 298 97 596 146 306 140 202 32 111 15 10 24 05 <0.5 53 estimated from water wells on Emmett Bench is about 5.5 to 9 m (18 to 30 exposures mapped here as Chalk Hills izormatibn.
14RL066 438855  -116.3768  Lower Columbia River Basalt Group Terl 4808 200 1573 13.37 020 668 963 297 058 033 9957 171| 104 64 25 292 256 81 528 32 324 92 195 50 101 <l 14 25 <05 <05 51 ft), much less than scarp height because the terrace is l_Jnde”ain at shallow ) ) ) )
15RL014 43.8866 -116.4343 ash of Picket Corral- Chalk Hills Fm. Tsch 75.36 0.15 13.09 2.43 0.05 0.23 0.74 1.59 6.06 0.03 99.73 7.44 4 6 <1 7 575 130.9 34 399 1285 746 283 12 131 35 101 200 19.9 23 <1 depths by Weakly ConSOHdated Sands and graVelS Of unit TSCh and/or Tsp TSp Payett.e FOI'.IT-]a-'[-IOI’l (Mlddle Mlocene)_unconSOHdated to. We”-cementEd
_ i ) ) . . ) (highly silicified) tan, dusky red to very pale orange, grayish yellow green,
15RLO15a 43.9642 -116.4879 pumice of Haw Creek- Chalk Hills Fm. Tsch 75.59 0.14 13.36 2.02 0.05 0.32 0.78 1.97 5.68 0.03 99.94 7.36 8 9 <1 10 443 1355 42 352 110.7 658 274 14 108 44 88 164 24.7 26 <1 Qtp4 FOUrth hlghest terrace a“UVIUm of Payette River (Late P|e|St0C€ne)—D|S- pale greenish ye”OW and Off-White coarse to fine Sandstone with Subordi-
15RL015b 43.9642 -116.4879 pumice of Haw Creek- Chalk Hills Fm. Tsch 75.71 0.16 12.74 1.75 0.05 0.12 0.68 2.83 5.89 0.03 99.96 5.57 4 5 <1 20 500 135.8 44 349 1043 652 26.1 8 103 31 85 156 22.9 23 <1 Continuous remnants of dissected gra\/e"y terrace deposits recognized from nate SiltStone and ’Claystone. Genera”y dlpplng 12 to 36° with |Oca|
15RL015¢ 43.9642 -116.4879  ash of Haw Creek- Chalk Hills Fm. Tsch 7478 020 13.35 1.98 0.05 035 083 286 530 0.03 99.73 8.16 5 7 <l 27 400 168.3 63 292 1042 655 268 17 105 28 82 149 1838 22 <1 Black Canyon Dam upstream to the Anderson Creek area. Consists of variations present. These beds generally dip more steeply than the overlying
15DF556 43.9607  -116.4290  Grande Ronde Basalt- dike Tgd 5291 262 14.60 13.06 023 331 678 349 197 062 9959 155 20 15 21 301 693 437 528 257 362 211 219 43 141 <1 18 33 50 06 39 gravels similar to Qap overlain. by nongravelly silt gnd s.and int.erpret.ed to Chalk Hills Formation, but we do not find a sharp unconformity in the map
15DF571 43.9814 -116.4174  Gamet-biotite tonalite Kgbt 65.40 051 1827 3.69 008 1.33 472 441 119 059 10019 1.40 5 28 6 68 1313 357 804 202 192 47 238 14 81 14 24 53 68 05 1 be Io.ess, dunes, a“q/or coIIuwum. Some terraces interfinger with .adjaclent area. Finer intervals are thick- to thin-bedded, olive-green, dusky-red, tan,
15DF573 439604  -116.4295  Grande Ronde Basalt- dike Tgd 5221 247 1527 12.91 016 398 7.69 317 134 055 99.75 4.10( 38 63 17 302 700 371 563 250 343 203 212 21 131 3 21 38 74 <05 38 atl)luv;ﬁl fcaonns'. ?eer?tOS"tt?‘I halvfeslgll.dt%veelgpmeml a;d edde%reg ﬁch:EZezFlon and Wh'te tuffaceous mudstone and VOICan_'C aSh deposlts. Fm? intervals
15DF574 43.9771 -116.4737 Grande Ronde Basalt N - andeste Tgna 57.64 2.78 13.83 11.43 0.21 2.03 5.89 3.24 239 054 99.98 3.40 6 24 22 243 1272 70.0 333 353 46.5 28.0 2238 35 185 23 24 41 20.2 2.7 36 d Ug y SIS -WI ala Istoc € (ear y n ale-bu » cirea are typlca”y C_Iarker and more Clay nCh than flne Intervals _In overlyl.ng TSCh'
- 60-150 ka) age (Gilbert and others, 1983, Table C-1). Sands contain abundant coarse quartz and feldspar, likely derived from
15DF576 43.9796 -116.4687 Lower Columbia River Basalt Group Terl 49.82 1.27 17.48 11.65 0.26 5.70 10.47 2.92 043 0.21 100.21 1.07 61 97 27 259 237 8.5 394 95 26.5 6.4 203 74 89 5 13 20 <05 <0.5 41
15DF578 43.9851 -116.4714 Obsidian in tuff- in Payette Fm Tsp 73.05 0.48 13.88 2.47 0.08 0.40 1.51 2.81 486 0.11 99.65 5.36 6 19 3 32 1432 119.7 180 311 43.0 193 191 8 60 14 39 79 14.8 20 <1
15DF581 43.9770 -116.4677 dacite ignimbrite in Payette Fm Tsp 69.17 0.80 14.52 6.85 0.15 0.53 1.73 3.11 3.29 0.12 100.27 1.24 10 36 9 76 1189 88.7 156 326 60.4 26.0 2338 16 120 17 40 89 17.0 0.8 10
15DF582 43.9992 -116.4657 Grande Ronde Basalt N, - dike Tgn, 5421 2.16 15.03 11.27 0.27 3.79 8.61 2.96 1.18 0.40 99.88 2.64 26 45 28 272 922 341 451 190 340 159 215 32 134 10 16 35 7.9 0.5 56
15SW001 43.8884 -116.4379 basaltic tuff Picket Corral- Chalk Hills Fm. Tsch 5489 239 14.79 12.88 0.22 4.72 6.85 1.47 0.72 0.86 99.79 13.47 47 86 24 248 555 16.1 375 191 306 219 183 53 128 25 13 27 4.6 <0.5 46 >
1582 43.9756 -116.4647 ash in Payette Fm Tsp 75.16 030 11.84 3.82 0.07 0.37 0.75 3.70 412 0.05 100.18 1.90 17 21 <1 17 1295 125.6 84 530 822 346 252 16 109 23 60 135 21.7 20 <1 '~\ 700 B g
1556 43.9793 -116.4662 Grande Ronde Basalt N, Tgn, 55.94 268 13.28 12.58 0.25 2.33 6.33 3.12 2.63 0.55 99.69 1.20 6 27 23 225 831 635 313 335 451 254 238 40 153 15 24 42 134 1.2 36 -Fg\ L; %
[CEREN
1588 43.9867 -116.4709 Grande Ronde Basalt N, Tgn, 56.05 2.64 16.98 8.49 0.23 2.30 8.38 3.38 1.29 046 100.20 3.27 18 49 35 309 864 303 506 236 26.7 225 26.7 24 128 15 16 23 6.5 23 30 = Seo . 5 E E
o M oolite, sand, and coated grains (JTo ) 5
1559 43.9752 -116.4729 Grande Ronde Basalt N, Tgn, 51.16 2.33 13.98 15.49 0.33 4.83 7.99 2.92 0.61 0.44 100.08 4.33 21 25 36 404 415 124 328 178 445 138 195 172 139 9 13 29 101 <0.5 54 E‘ - 6 LL
15s13 43.9985 -116.4663 Grande Ronde Basalt N, Tgn, 55.65 2.65 13.16 13.70 0.24 2.32 6.01 2.88 276 0.57 99.94 239 7 21 18 231 820 59.5 308 322 458 246 235 47 157 1 30 54 154 11 40 f_:n
15515 43.9998 -116.4653  Grande Ronde Basalt N, Ton, 56.94 214 13.97 13.10 023 360 612 223 130 028 9991 6.49| 11 32 29 301 678 32.8 278 199 375 148 207 37 134 3 18 34 134 05 44 : R silty-sandstone, interbedded ne to medium sand
16DF505 43.9544 -116.4555 Lower Columbia River Basalt Group Terl 5191 213 1437 13.29 0.31 4.77 8.53 2.97 1.07 0.39 99.74 1.39 50 80 25 261 312 6.7 431 155 28.9 6.0 204 143 96 <1 18 24 1.6 1.1 35 i .
16DF506 439529  -116.4514  Lower Columbia River Basalt Group Terl 50.33 258 18.36 11.71 014 323 840 365 104 039 99.83 236 63 98 196 211 430 271 509 215 273 157 239 93 90 7 18 32 40 0.8 40 § ~3409'" 600 callim-eavers shisene and samnd
16DF520 43.9995 -116.4595 Grande Ronde Basalt N, Tgn, 5542 262 13.14 13.32 0.28 2.34 5.87 2.89 3.03 0.56 99.47 0.86 1 23 23 175 945 456 332 285 46.4 17.7 208 31 139 12 31 61 16.2 12 22 ’o"
BX6248 43.9329 -116.4356 Andeste of Black Canyon Tabc 57.13 167 1441 11.24 0.22 2.04 5.62 3.86 1.89 0.78 98.86 5 7 26 24 1695 48.0 396 575 71.0 429 23.0 14 178 17 67 140 50 75 10 ’o"
Sanple with prefix BX wassampled by JamesFitzgerald in 1979; analyzed at WSU Geoanalytical Laboratory in 2015. ’*'
#Franklin and Marshall reports total iron asFe,0, ..'
##WSU Geoanalytical Laboratoy reports total iron asFeO. Oolites. Photo by Reed Lewis
Latitudes and longitudes are in the 1927 North American Datum (NAD27).
. 3 claystone, mostly covered, <1 ft thick calcareous
Table 2. U-Pb Zircon TIMS ages of samples collected in the MdrtheastEnmett quadrangle. claystone (marl) interbed
Sampk Map Unit
number unit name Lithology Latitude Longitude Pb/U Age + MSWD n
15RL015a Tsch Chalk Hills Fm. - pumice tuff of Haw Creek Pumice tuff 43.9642 -116.4879 9.0057+0.0082 1.14 7
15RL014 Tsch Chalk Hills Fm. - lapilli tuff of Picket Corral Lapilli tuff 43.8866 -116.4343 9.041+0.014 0.87 8 . .
Sanples analyzed by Dr. Mark Schmitz and Dr. Vincent H. Isaksonat the Boise Sate University Isotope Geology Laboratory. [ wallealte sl veilie, (3 SRl oty @pase
Latitudes and longitudes are in the 1927 North American Datum (NAD27).
Table 3. Major-oxide electron microprobe analysesof three glassdomains within sanple 16DF525. ne-sand, pacrly exposed
Sampke Unit Map
number Latitude Longitude name unit SO, TiO, Al,O4 Fe,O5# MnO MgO Ca0o BaO Na,O K,O P,O5 Cl o* H,O** T ~3200" 400 - . . . o .
- - - - . silicic volcanic ash (Tpanassive, laminated with interbedded lapilli,
16DF525- glass bmain 1 43.9346 -116.4776 rhyolite tuff in Chalk Hills Tsch 72.50 0.12 11.50 1.58 0.04 0.01 0.52 0.05 2.66 4.99 0.03 0.09 -0.02 5.97 \\ It. greenish gray to It. gray, interbeds with 4% pumice lapilli,
16DF525- glass domain 2 43.9346 -116.4776  rhyolite tuff in Chalk Hills Tsch 71.13 0.11 11.33 157 0.04 0.01 0.49 0.05 3.28 5.09 0.04 0.09 -0.02 6.84 lower 1’ with pumice blocks to 10 cm
16DF525- glass dmain 3 43.9346 -116.4776___rhyolite tuff in Chalk Hills Tsch 71.46 0.12 11.41 1.56 0.04 0.01 0.50 0.05 3.36 5.03 0.02 0.09 -0.02 6.40 t. S
Samples were analyzed by Owen Kelly-Neill at Washington State University; analyses represent the average of 20 sample localities within one glassdomain and rounded to the nearest hundreths. ~ =
*O = excessoxygen from halogens. U-Pb TIMS zircon date of 9.0057+0.0082 Ma ©
*H ,0 calculated as the difference between analytical totals and 100%, included in matrix iteration. (Boise State University) g
Latitudes and longitudes are in the 1927 North American Datum (NAD27). ‘ LOL
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Where relevant, water well data was projected onto the cross section perpendicular to the profile line.
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granitic sources to the east. Immature paleosol development common
throughout the unit. A 0.5 m (1.5 ft) thick moderate pink dacite welded tuff
crops out in the NW¥% sec. 4T. 7 N., R. 1 W. The bed is dipping 25° to the
northwest and is laterally continuous for about 100 m (300 ft). Leaf fossil
imprints are well preserved at the base of the tuff. The Payette Formation
both overlies the uppermost Columbia River basalt flows and is interbed-
ded with volcanics throughout the middle Miocene volcanic section. An
estimate for the maximum age of the formation is approximately 17 Ma
(Smiley and others, 1975; Jarboe and others, 2010). The minimum age is
not well constrained, but is approximately 12 Ma based on the youngest
dated Weiser volcanic unit (12.4 Ma; Richard Gaschnig, written communi-
cation, 2015) and ages of nearby ash deposits (Nash and Perkins, 2012).
Unit is at least 105 m (350 ft) thick in the north, but is not present south of
the Payette River. There, Chalk Hills Formation containing zircons as young
as 9.9 Ma rests on lower Columbia River basalt flows (Tcrl) as shown on the
adjoining map to the east (Tsaunit of Lewis and others, 2016). The zircons
are from a reworked tuff about 30 m (100 ft) above the basalt, leaving little
or no room for Payette-age sediments in this area. Overall, the Payette
appears to thin from the Alkali Creek area (28 km northwest of Emmett) to
the area east of Emmett, likely a consequence of erosion prior to deposition
of the Chalk Hills Formation.

VOLCANIC ROCKS

Andesite of Black Canyon (Late Miocene-Pliocene}-Red and light- to
dark-brown and dark-gray aphyric andesite flows. Microphenocrysts of
plagioclase, clinopyroxene, and oxides make up 5 percent of the rock with
the remaining being groundmass of plagioclase, glass, and oxides. Vent
location unknown. Columnar joint sets along Black Canyon Reservoir are 10
to 15 m (32 to 50 ft) high and greater than 1 m (3 ft) wide and near vertical,
implying the andesite is near original emplacement orientation. Formerly
mapped as the Weiser Basalt of Black Canyon (Fitzgerald, 1981; 1982).
Composed of 1 to 3 flows of nhormal magnetic polarity as determined from
field fluxgate magnetometer (Fitzgerald, unpublished field notes). Our
interpretation is that the andesite is a late intracanyon flow interbedded with
Chalk Hills sediments. Approximate thickness of 150 m (490 ft).

Basalt, undifferentiated (Middle Miocene)—Dark-red, highly weathered,
plagioclase-phyric basalt north of Haw Creek. The basalt has a similar
appearance to nearby Trcl flows. If this basalt is Trcl it's presence could be
explained by a sliver fault. Only one flow observed but most of the exposure
is covered with colluvium. Unit has about 50 m (164 ft) of lateral continuity.

Grande Ronde Basalt  magnetostratigraphic unit andesite (Middle Miocene)—Two

to three aphyric to locally plagioclase-phyric andesite flows. Grande Ronde

Basalt Formation has been informally subdivided into magnetostratigraphic
units (MSU) R, N, R,, and N,, respectively from oldest to youngest (Swanson
and others, 1979). Geochemically classified as andesite by the IUGS
classification system (Table 1). Trace-element and major-element oxide
analyses indicate the andesite is related to regional Columbia River Basalt
Group volcanics and closely related to Grande Ronde Formation. More

andesite appears to the north in the Squaw Butte 7.5 quadrangle.
Approximate thickness of 7 m (23 ft).

Grande Ronde Basalt N magnetostratigraphic unit (Middle Miocene)—Dark-gray and
mottled olive-green to mottled light-orange, fine-grained, aphyric to
plagioclase-phyric basaltic andesite. Fractures conchoidally and is more
resistant to weathering than the basalt and basaltic andesite of Tcrl. Grande
Ronde Basalt Formation has been informally subdivided into
magnetostratigraphic units (MSU) RN, R,, and N,, respectively from oldest
to youngest (Swanson and others, 1979). Six to seven flows of normal
magnetic polarity (field fluxgate magnetometer from flows in neighboring
quadrangles). Grande Ronde in NE Emmett quadrangle appears to be distal
reaches of Grande Ronde Basalt; the flows are laterally discontinuous and 3
to 6 m (9 to 18 ft) thick. Overall thickness is not easy to determine due to
faulting, however the unit is as much as 100 m (320 ft) thick to the north in the
Squaw Butte 7.5’ quadrangle. Approximate thickness here of 80 m (262 ft).

Grande Ronde dike (Middle Miocene)—Dark-gray with mottled light-orange or
yellow-green, fine-grained aphyric basaltic andesite dikes. Dikes are less
than a meter wide (3 ft), 45 m (148 ft) and 30 m (98 ft) long, and located at
lat 43.9604 N., long 116.4295 W. and lat 43.9992 N., long 116.4657 W.
respectively.

Lower Columbia River Basalt Group (Middle Miocene)—Light-purple or light- to
dark-gray, interlayered aphyric and plagioclase-megaphyric basalt. Weathers
to a coarse soil; talus is rare. Aphyric flows contain microphenocrysts of
plagioclase, olivine, iddingsite after olivine, clinopyroxene, and oxides,
along with 40 to 60 percent groundmass. Megaphyric plagioclase crystals
range from 1to 5 cm in length and where present comprise about 40 percent
of the rock. Plagioclase crystals typically appear to radiate from a central
point like a snowflake. Groundmass in both phyric and aphyric varieties
contains plagioclase, olivine, clinopyroxene, and opaque oxides; ophitic
intergrowth of plagioclase and pyroxene is common, and ranges from 20 to
70 percent. Fitzgerald (1981; 1982) mapped Tcrl as Imnaha Basalt and noted
a paleomagnetic transition from reverse to normal on Squaw Butte, along the
ridge 200 m (650 ft) north of the quadrangle; Martin (1984) confirmed the
paleomagnetic results. Hooper and others (2002) suggested the
paleomagnetic transition marks the change from Rio N, and the boundary
between older Steens and younger Imnaha. Jarboe and others (2010)
reported an“°Ar/*Ar age of 16.85 + 0.21 Ma on a megaphyric plagioclase
sample at the top of Squaw Butte (lat 44.00571° N., long 116.40825° W.);
that age coincides within error with the oldest Imnaha (ca. 16.7 Ma; Barry
and others, 2013) but also fits within Steens Basalt ages (16.6 -16.8 Ma;
Barry and others, 2013). Camp and others (2013) used XRF chemistry to
correlate a section along the Payette River (sec. 24, T. 7 N., R. 1 W.) with
lower and upper Steens Basalt. In this map and neighboring Montour
quadrangle (Lewis and others, 2016) we collected and analyzed over 40
samples of lower Columbia River basalt by XRF and compared them with 32
analyses collected by Fitzgerald (1981) and 36 samples collected along
Black Canyon Reservoir by Victor Camp (written commun., 2013). Samples
with megaphyric plagioclase have high AlO, content (18.04 to 18.74
percent) and low MgO content (3.2 to 4.3 percent) relative to the aphyric
flows. Basalt stratigraphy is complex due to complex interlayering of flows,
regional faulting, and widely varied major-element oxide and trace-element
geochemistry. Samples of Tcrl range from 48.02 to 53.23 percent SiQfitting
within the IUGS classification of basalt to basaltic andesite; samples
14DG504, 14DG505, 14DG507, and 14DG510, are basaltic andesite and
bounded by basalt flows. According to Camp and others (2013) basaltic
andesite represents the upper part of Steens Basalt, but here it appears to be
interbedded. From stratigraphy, geochemistry, paleomagnetism, dating, and
petrography we interpret that most if not all theTcrl mapped is Steens Basalt.
Exposure at Squaw Butte shows a minimum of 30 flows and an approximate
thickness of 500 m (1640 ft). South of the Payette River Trcl thins to 3 t0 5
flows with an approximate thickness of 50 m (164 ft).

INTRUSIVE ROCKS

Hornblende-biotite granodiorite (Cretaceous)—Light-gray, medium-grained
equigranular hornblende-biotite granodiorite. Appears at surface only in a
small area in southeast part of map. In cross-section projected from unit
mapped to the east on the Montour quadrangle (Lewis and others, 2016).
Zircon U-Pb age determination of 84.4 + 1.7 Ma was obtained from a
biotite granodiorite sample ~6 km (4 mi) to the east along State Highway 52
(sample 10RMGO022; Richard Gaschnig, written communication, 2015).

Garnet-biotite tonalite (Cretaceous)—Light-gray, foliated, medium-grained,
garnet-biotite tonalite. Exposed only on the southeast flank of Squaw Butte.
Garnet is relatively abundant and as much as 1 cm across. Age uncertain,
but tonalitic composition and presence of foliation indicates that this is
either a western border phase of the Late Cretaceous ldaho batholith, or,
more likely, an older Middle Cretaceous intrusion along or west of the
initial 8SrPeSr 0.704/0.706 line (Armstrong and others, 1977) that marks
the western cratonic margin in this area.

STRUCTURE

With exception to the Black Canyon Canal fault, most faults are not well
exposed in the quadrangle. The inferred presence of these faults is based on
stratigraphic offsets, discordant dips, spring or drainage alignment, and
other geomorphic features.

The Squaw Creek fault (Kirkham, 1931; Anderson, 1934; Capps, 1941,
Fitzgerald, 1981, 1982; Gilbert and others, 1983) is a down-to-the-east
normal fault, 50 to 55 km (31 to 34 mi) long, with a maximum displace-
ment of 610 to 760 m (2,000 to 2,500 ft). It extends to the north of the quad-
rangle along the west side of Ola Valley where it shows several hundred
meters of offset. The fault displacement decreases to the south. The inferred
projection and termination 0.5 km (0.3 mi) north of Black Canyon dam is
based on minor offsets in stratigraphy, drainage alignment, and geomor-
phology. The fault along Long Hollow Creek on the eastern part of the map
is likely an en echelon fault of the larger Squaw Creek fault. From a trench
dug into surficial deposits along the Squaw Creek fault 19 km (12 mi) north-
east of the quadrangle Gilbert and others (1983) determined there was up
to 2.4 m (8 ft) of Quaternary displacement, of which about 0.6 to 0.8 m (2
to 2.5 ft) likely postdates middle Holocene Mazama ash.

The Black Canyon Canal fault is a down-to-the-west normal fault that is
exposed on both sides of the road in NW¥4 sec. 35, T. 7 N., R. 1 W. North
of the road the fault is exposed as an 8 m (26 ft) fault plane dipping 72° to
the southwest with vertical slickenlines. At Frozen Dog road the fault plane
has shallowed to 57°.

The Haw Creek fault in the northwestern part of the map is an unexposed
fault indicated by the truncation of Grande Ronde and Payette formations.
Movement along the Haw Creek fault explains the 9.0 Ma ash at Haw
Creek (Figure 1) and Chalk Hills Formation in close proximity to 15 to 16
Ma Grande Ronde basalt.
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