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CORRELATION OF MAP UNITS
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£ N ¢ e N : : ' ‘ ‘ DN A / ; / INTRODUCTION in the C]earwat.er River ar.1d Lapwai Creek valleys. Buried soils. mark the tops
\\\))) i3 of loess depositional units. Forms cap on youngest Lake Missoula Floods
N . . . o . deposits and blankets the relatively flat dip-slope surface of basalt. Partly
b The surficial geologic map of the Lapwai quadrangle identifies earth materials correlates with the Palouse Formation, but lacks the distinctive Palouse Hills
%g ?n”tt:e surfalcer?ntd mltte sharllow su:)bsur:fac:a Ii 1 the?d\f/(EIhfor;hc?se ;ctireStﬁg of the eastern Columbia Plateau, and unlike the Palouse Formation, is
sk € area’s natural resources, urban and rural growth, and private a predominantly composed of a single late Pleistocene deposit. Thickness 5-
pUbh.C. land deve!o_p'ment. The |nformat|.o.n relates to assessing diverse 20 feet based on well logs, field observations, and map relationships. In
con.dltlons an.d activities, such as slope stability, construction design, sewage some areas apparent thickness based on topography may be misleading, and
drainage, solid waste disposal, and ground-water use and recharge. relief is due to erosion of underlying basalt surface before loess deposition.
The geology was intensively investigated during a one-year period. Natural Thicl;nekss m;{) be greater thjzzf? fegt o;: some north-facing slopeé)s where
e . . it is thickene rimary wind drift and where vegetation prevents subsequent
siy7 [ and artificial crposures of Fhe ggolggy were examined and selectlvgly erosion. Loess >i/slothinnZe/st on steep south—facingg slopespwhere sheet (\q/vash
2 sam%led. :jn ad?ltlongo fle(ljd mvegﬂgatlons, aerial pho}:ogra%hsr\‘/vere stuldled erosion.is common. Thin loess witfll Holocene soil development caps Lake
to aid in identifying boundaries between map units through photogeologic . : _ . -
: mappi of andioms 1 ot map-un oo contact)
o approximate and were drawn by outlining well-defined landforms. It is rare than 5 feget is not included in this unit, but thin loess is a common'soil arent
o that contacts between two units can be seen in the field without excavation rerial th hout th (U,S Department of Agricult Npt |
) : : : material throughout the map area (U.S. Department of Agriculture, Natura
o operations which are beyond the purpose and sope of this map. Thg contacts Resources Conservation Service, 1999). Soils developed in loess include the
. are inferred where landforms are poorly defined and where lithologic Broadax, Hatwai, Naff, Palouse, and Slickpoo series (U.S. Department of
o0 characteristics grade from one map unit into another. The precision of a Ul ’ ’ | ’ ’ <P : > LEp
:’ e contact with respect to actual topography also depends on the accuracy and Agriculture, Natural Resources Conservation Service, 1999).
5 ) . ! .
BN o scale of the topographic base. l?etalls depicted at this scale, therefore, Qp | Palouse Formation (Holocene and Pleistocene)—Silty and clayey loess of the
5145 05 provide an overview of the area's geology. Further intensive analyses at Palouse hills. Remnants of Palouse hills occur in the north part of the
o spec.lflg locations should be arranged through independent geotechnical quadrangle, but are mostly found in adjoining areas to the north where the
specialists. Palouse Formation blankets Miocene basalt flows of the eastern Columbia
Lapwai Creek and the Clearwater River are the prominent features on the Plateau and forms hills of loess up to 200 feet thick (Othberg and others,
map. Lapwai Creek drains the escarpment of the plateau just south of the 2?01aa2CIOO1 b). In tfhe Paloubse hi”CSI’ many layersdof loes; replresentfperiogs
s : . : i ition from air-born t tran ted into the P m t
quadranglel, (;NhICh ° thebsouthern Eoundar%/ of the LEWISton basin. TP;]e ba[sm (;asr.iglbas?ﬁogtlzedr(;oilsl;wa(r)li tieL:ZpsraofS&oorsi d;pgsit;nzlosgietsr?/vhicﬁ
is a crustal depression between the Northern Rocky Mountains, the Blue ) . L
Mountains, ancfl)the Palouse portion of the Columbia Pylateau. Miocene basalt form complex surface and subsurface patterns that are discontinuous and
N flows of the Columbia River Basalt Group are folded in this part of the difficult to map. Thicker loess includes middle- to early-Pleistocene deposits
Lewiston basin, and the streams have cut deeply into the basalt. Sediments that are locally exposed through erosion or in artificial cuts. Where loess is
S| S of the Latah Formation are interbedded with basalt flows in the basin, thm’_'t |sdmﬁstly l|-|0|0cene and_ late Ple;lstocle_ne in age. Previous usagte)a mostl)f
|5145 reflecting the effect of tectonic deformation on the drainage system. In the restrlﬁte the P.a C?Uf]e Forgﬂatlgn t(; the P e'St.OC?ne (see Ne.wcc?m ’ 1961{
27307 B 271307 late Pleistocene, Lapwai Creek and the Clearwater River were inundated by Kelro er ]9.66’ E'C mond anh others, 1965; lRlnge, :968/ E”ggs/ 1973
Lake Missoula Floods. Several times the catastrophic flood waters reversed ,Fo Iey;i 1382’ ic ll;slter anF others, 1?)92; Ho ocenj V(\)/eij/ ovx1/evezr, wa;
ice-rafted cobbles and boulders in the valleys up to an elevation of 1,200 . : e
. . . canyon slopes, thick loess gradually thins into a patterned ground formed
BEEt' The cooller an(;j t():i[ryer cllrlnaﬁe O;C the Plﬁlstlocene broughtbon tTeﬂcycllcaI in bzlasalt COFI)luvium (Qcb) atgthe uppzler surface of lfasalt unitsg(see Symbols)
eposition of wind-blown silt that forms the loess capping basalt flows on . . . :
: ; : . : The soils developed in the Palouse Formation form a pattern that reflects the
the ger)tly sloping surfaces west of Lapwai. The floodlng potentle}l of Lapwai compllex in\t/eragtior: of erosioun and depl)osition ofploess throughout the
Chreik ' repr?sintedlllt)y vouthful channel and flood plain deposits that form Quaternary. These soils include the Athena, Naff, Palouse, and Thatuna series
the bottom of the valley. : ! ! !
_ Y (Barker, 1981; U.S. Department of Agriculture, Natural Resources Conservation
The map on the bedrock geology of the Lapwai quadrangle by Bush and Service, 1999).
Garwood (2001) details the Columbia River basalt flows and the folds and 2
faults that(have)deformed the rocks. The bedrock map’s cross section is | Qm | Lake Missoula Floods backwater deposits (Pleistocene)—Rhythmites deposited
especially useful for interpreting subsurface conditions suitable for siting ;vnh;rliabavcvl;\i/vétgzgrsglé_a:eP[:i‘:;ZoriL;laaFllt(e)(r):;t;:ur;ﬁ?r:esetg:ocflei;Wésl::dea\:wef;
water wells and assessing the extent and limits of ground water in the area. | bp 1 E’) .dd d d yk b 5 ltrich gl Y | and
pale brown silt. Cross-bedded, dark-gray, basalt-rich granule gravel an
coarse sand may be present at the base. Includes cut and fill structures and
DESCRIPTION OF MAP UNITS sandy clastic dikes. Similar depositional environment, sedimentology, and
age as Lake Missoula Floods rhythmites of eastern Washington (Smith, 1993;
Waitt, 1980, 1985). Typically capped by 1-3 feet of loess. Commonly reworked
51453 ] SURFICIAL DEPOSITS into sandy, silty colluvium. Found locally up to 1,200 feet in elevation, the
'no‘: i ilA'a‘ m Made ground (Holocene)—Large-scale artificial fills composed of excavated, ?Erﬁ)éox;matfhmtﬁﬁri?;smg?:tjlg :JleevecI).sif:(/s‘il)?‘F:jeedbraiss %g&jsg::jl;;&ig??:rzz (W(;)ha?jr)e
=M § transported, and emplaced construction materials of highly varying b Y h Yy my t Lewiston in th pS ke Ri llev. Lake Mi la FI d.
o | o composition, but typically derived from local sources. ownstream at Lewiston 1n the snake Kiver vafley, Lake Missoula Floods
19 © backwater deposits overlie Bonneville Flood gravel. In the Clearwater River
i3 s Qam | Alluvium of mainstreams (Holocene)—Channel and flood-plain deposits of the drainage, Bonneville Flood deposits have not been recognized. Lake Missoula
o §§ Clearwater River that are actively being formed on a seasonal or annual Floods temporarily reversed the course of the Clearwater Rivers within the
go i W basis. Two grain-size suites are typically present: Well-sorted and rounded area of backwater inundation (see Flow direction in Symbols). The Chard
2 B sandy gravel of river bars and islands, and coarse sand forming thin shoreline and Uhlig series are the most common soils formed in Lake Missoula Floods
I Y] deposits. The gravel includes clasts of basaltic, granitic, and metamorphic deposits (U.S. Department of Agriculture, Natural Resources Conservation
3 rocks. Soils developed in mainstream alluvium include riverwash-aquents Service, 1999).
M and the Bridgewater, Lapwai, Joseph series (U.S. Department of Agriculture, ) . .
o 5142 Natural Resogurces Confervatijon Spervice 1(999) P 5 30?%97 o Alluvial gravel (Pleistocene)—Well-rounded pebble and cobble gravel of remnant
' ' e point bars that range 52 to 78 feet above the Clearwater River. Gravel poorly
Qoam | Older alluvium of mainstreams (Holocene)—Fine- to coarse-grained bedded exposed owing to mantle of Lake Missoula Floods backwater sediments
sand and silty sand overlying river channel gravel. These alluvial deposits (Qm). Interfingers with colluvium and debris-flow deposits at toe of canyon
form one or more levels of old point bars and flood plains that are younger slope. The gravel was deposited by the ancestral Clearwater River prior to
than the Lake Missoula Floods backwater deposits, but older than alluvium the latest Lake Missoula Floods and may have formed during periodic greater
of the present river. Surface heights above present mean water level range discharges of the river during the Wisconsin glaciation. Soils mapped in
from 9 to 45 feet. Relative heights and soil characteristics suggest a late areas of Pleistocene alluvial gravel include the Chard and Uhlig series (U.S.
Holocene age, and the lower of these surfaces may have been inundated Department of Agriculture, Natural Resources Conservation Service, 1999).
by the highest seasonal flood waters before the stream flows were controlled
B by Dworshak dam. The sand overlying channel gravel is several feet thick.
Soils developed in older mainstream alluvium include the Lapwai, Bridgewater, SYMBOLS
Uhlig, and Wistona series (U.S. Department of Agriculture, Natural Resources
Conservation Service, 1999). Contact: Line showing the approximate boundary between one
Qas | Alluvium of side streams (Holocene)—Channel and flood-plain deposits of map umt.and another. The apparent gro””‘?‘ width Of. the line
Lapwai Creek and the Potlatch River. Primarily coarse channel gravel representing the contact is about 80 feet at this scale (1:24,000).
deposited during high-energy stream flows. Subrounded to rounded pebbles L : ST
’ andslide scarp and headwall: Ticks show top of scarp.
cobbles, and boulders of basalt in a sand matrix. Moderately stratified and P P P
251 sorted. Includes intercalated colluvium and debris flow deposits from steep Debris-flow chute in canyons. High-energy, short duration floods
side slopes. Braided channel features in the valley floor of Lapwai Creek are and debris flows may occur in these chutes in response to severe
514 visible on aerial photographs, indicating recent flood-plain activity. Low climatic conditions, such as thunderstorms and rain-on-snow
e terraces in Lapwai Creek valley have a silty surface and probably grade to events. Debris flows can also be triggered by landslides. These
T.36 N. ) i the older point bars of the Clearwater River (Qoam). Soils developed in side- events are historically infrequent, dependent on weather, with
T.35 N. T.35 N. stream alluvium include the Bridgewater, Joseph, Lapwai, and Tombeall a recurrence Cyc]e on the order of years to decades. The most
series (U.S. Department of Agriculture, Natural Resources Conservation prominent debris-flow chutes are shown on the map, but any
Service, 1999). steep-gradient valley sides and canyon bottoms have the potential
. A ) ) for these catastrophic events. Thin and discontinuous alluvial-
Qac | Alluvium and colluvium (Holocene)—Stream, slope-wash, and gravity deposits. fan and debris-flow deposits (Qad) may be present, but are not
Predominantly beds of silt, clay, and sand derived from erosion of adjacent mappable at this scale '
units. Stream deposits typically are thin and interfinger with laterally thickening '
— deposits of slope wash and colluvium derived from local loess deposits and
sizg | weathered basalt. Soils developed in these deposits include the Alpowa,
Broadax, and Lickskillet series (U.S. Department of Agriculture, Natural Flow direction of Lake Missoula Floods backwater inundation.
Resources Conservation Service, 1999).
g "“Qad-"| Alluvial-fan and debris-flow deposits (Holocene and Pleistocene)—Primarily
") °
% crudely bedded, poorly sorted brown muddy gravel shed from canyon slopes
3 of basalt colluvium. Gravel is composed of subangular and angular pebbles,
5 I cobbles, and boulders of basalt in a matrix of granules, sand, silt, and clay. —Patterned ground associated with the weathered, differentially
2 May include beds of silt and sand derived from reworked loess, Mazama eroded surface of basalt. Pattern consists of regularly spaced,
- ash, and Lake Missoula Floods backwater deposits. Thickness varies, but subround fracture system in basalt with silty mounds between
typically ranges from 6-50 feet. Fans composed of alluvium and debris-flow fractures. Silty mounds give way to fractured basalt downslope,
5133 deposits commonly occur in canyon bottoms below steep debris-flow chutes but thicken upslope where they gradually obscure the fracture
(see Symbols). pattern and merge with loess deposits or weathered basalt.
e . . . Probably formed by stripping of loess from the basalt surface
.Qls* | Landslide deposits (Holocene and Pleistocene)—Poorly sorted and poorly through Pleistocene periglacial processes. Original patterned-
stratified angular basalt cobbles and boulders mixed with silt and clay. ground features destroyed by field plowing in many locations.
Landslide deposits include debris slides as well as blocks of basalt, sedimentary
interbeds that have been rotated and moved laterally. Debris slides mainly
composed of unstratified, unsorted gravel rubble in a clayey matrix. In
addition to the landslide deposit, the unit may include the landslide scarp REFERENCES
and the headwall (steep area adjacent to and below the landslide scarp)
7 from which material broke away (see Symbols). The headwaI.I area may Bush, J.H. and D.L. Garwood, 2001, Bedrock geologic map of the Lapwai
o7 Ll include talus formed after landslide movement. Location of landslide deposits quadrangle, Nez Perce County, Idaho: Idaho Geological Survey Technical
: in canyons is controlled by the presence of sedimentary interbeds and the Report 01-1, scale 1:24,000.
hydrogeologic regime. The largest landslides occur where canyon-cutting Foley, L.L., 1982, Quaternary chronology of the Palouse loess near Washtucna,
has exposed landslide-prone sediments to steep topography. Slope failures eastern Washington: Western Washington University M.S. thesis, 137 p.
have occurred where the fine-grained sedimentary interbeds are saturated Griggs, A.B., 1973, Geologic map of the Spokane quadrangle, Washington,
by ground water moving toward the valleys. This relationship is so prevalent Idaho, and Montana: U.S. Geological Survey Miscellaneous Geologic
that the major sedimentary interbeds may be traced by locating landslide Investigations Map 1768, scale 1:250,000.
deposits along the valley sides. The landslides range in age from ancient, Hooper, P.R., G.D. Webster, and V.E. Camp, 1985, Geologic map of the Clarkston
relatively stable features, to those that have been active within the past few 15-minute quadrangle, Washington and Idaho: Washington Division of
I years. The factors that cause landslides have k?e.en prevalent in the region Geology and Earth Resources Geologic Map GM-31, scale 1:48,000.
1 72(’):2(;). for thousands of years. The frequency of landsliding may have been greater Hooper, P.R., and G.D. Webster, 1982, Geology of the Pullman, Moscow West,
5136000m . in the Pleistocene. Today, initiation and reactivation of landslides is closely Colton, and Uniontown 712N quadrangles, Washington and Idaho: Washington
tied to unusual climatic events and land-use changes. Even small landslide Division of Geology and Earth Resources Geologic Map GM-26, scale
activity on the upper parts of canyon slopes can transform into high-energy 1:62,500.
debris flows that endanger roads, buildings, and people below (see Debris- Keroher, G.C., 1966, Lexicon of geologic names of the United States, 1936-
flow chute under Symbols). Landslide debris is highly unstable when modified 1960: U.S. Geological Survey Bulletin 1200, 4341 p.
46=221’Eig’; R St (SWEETWATER) ———— {( | 46°22'30” through natural variations in precipitation, artificial cuts, fills, and changes Newcomb, R.C., 1961, Age of the Palouse Formation in the Walla Walla and
2676 1V SE WINCHESTER 22 M1 sigoomg, - 116745 to surface drainage and ground water. Umatilla River basins, Oregon and Washington: Northwest Science, v. 35,
Base map from USGS digital raster graphic 1972. w* N SCALE 1:24.000 Field work conducted 1999-2000. lluviam § basal I d Plei . | | q p. 122-127.
Topography by photogrammetric methods from aerial photographs taken 1 0.5 0 1 Field work and map preparation funded in part by U.S. Geological Survey’s Qcb | Colluvium from basalt (Holocene and Pleistocene)—Primarily poorly sorte Othberg, K.L., R.M. Breckenridge, and D.W. Weisz , 2001a, Surficial Geologic
1955. Field checked 1958. N MILE STATEMAP Program. brown muddy gravel composed of angular and subangular pebbles, cobbles, Map of the Green Knob Quadrangle, Latah and Nez Perce Counties, Idaho
, - . FEET . d bould f basalt i trix of silt and clay. Emplaced b it . o : ' ’
Polyconic projection. 1927 North American Datum. vorll oo o 1000 2000 3000 1000 =000 2000 =000 Reviewed by Terry Howard. amnoverzintsr(s)nostezsfsiclir;dacr:: rcl:r(]soanscli ?JT“G(S: iﬁt irr;rt]cF)) éi)elumgiagrlg;/vlez Idaho Geological Survey Surficial Geologic Map 10, scale 1:24,000.
10,000-foot grid ticks based on Idaho coordinate system, west zone. Digital cartography by Jane S. Freed at the Idaho Geological Survey’s basalt. Includ " P b >|/tth t 5 ¢ d therl Othberg, K.L., R.M. Breckenridge, and D.W. Weisz , 2001b, Surficial Geologic
1000-meter Universal Transverse Mercator grid ticks, zone 11. e KILOMETER Digital Mapping Lab. asall. Includes oulcrops of basaft that are common on steep, dry, southerly Map of the Genesee Quadrangle and Part of the Uniontown Quadrangle
1 0.5 0 1 . aspects where colluvium is thinner and the more erosion-resistant basalt . . o
' Map version 6-25-03. ; Latah and Nez Perce Counties, Idaho: Idaho Geological Survey Surficial
Contour interval 40 feet flows form laterally traceable ledges. More gently sloping areas are mantled Geologic Map 13 le 1:24 060
UThgchTi:;?gng@eﬁae%r:fﬁr\ja':mh Dotted lines represent 20-foot contours QUADRANGLE LOCATION with thin loess (typi(.:all.y 1T5 feet thi?k% especially near b.oundaries with Richmec?nzglé MapR F,r)f)fglle G' E ,Neff' and P.L. Weis, 1965, The Cordilleran ice
loess (Q/ and Qp). Distribution and th|F!<ness of COHUVIUH? 'S depenglent on sheet (;f the'l,ﬂo‘rthern R/ocl.q; Mou,ntains'a;wd rel;;ted duaternary history of
slope aspect, upper and lower slope position, basalt and sediment stratigraphy, the Columbia Plateau, in H.E. Wright and D.G. Frey, eds., The Quaternar
and association with landslides. Colluvium is thin and associated with many of the United States: h,lew Je.rs.ey P%inceton Uni.versiyt/y Preés b 231242 4
It out d therly facing sl d hibit patterned- . ) ’ .
basalt outcrops on dry, southerly acing siopes, and may ex ibit pa eane Ringe, L.D., 1968, Geomorphology of the Palouse hills, southeastern Washington:
ground features (see Symbols). Colluvium is thicker on north- and east-facing Washinston State University Ph.D. dissertation. 73
slopes, and is associated with landslides (Qls) and debris-flow chutes (see asfington State nverstty Fn.L. dissertation, /3 p-
Symbols) 21l wh isture is retained and wh di ¢ Schuster, J.E., C.W. Gulick, S.P. Reidel, K.R. Fecht, and S. Zurenko, 1997,
YIMbO'S), Especiatly WREre More MOISITe 18 FEfained and where secimen‘ary Geologic map of Washington—southeast quadrant: Washington Division of
interbeds are present. Areas of thicker colluvium have fewer outcrops of Geol 5 dpE th R 5 Geologi I\?\ M '45 I g1 250,000
basalt, and the surface may have a patterned ground of crescent-shaped 2eOI0BY and barth RESOUrces Leologlc Map Livi-ao, scaie 1:298, U0
| . . . . . I Smith, G.A., 1993, Missoula flood dynamics and magnitudes inferred from
obes of colluvium, probably relicts of Pleistocene solifluction. Unit includes i ol ¢ slackwater d it the Columbia Plat Washineton:
landslides too small to map separately, and talus below cliffs and ledges of SGeec[)rI]:)eri]c?xloéggc?etS agf /\;vri:rriczpBoleIZtio: v e1 Og um7|7a 1 aneau/ ashington:
bahsalt. CoIIuvifum typical}l}y ilr;creases in thlilcknf)ss toward the basle (()jf slcnoesf u.S Depa%tment of Agriculture Natural ReS'OL'JI‘CGS /C%nservati(.)n Service, 1999
o . . ST Mav | S. , , ,
where it Interfingers with afluvium in vafley bottoms. May include all o Soil survey geographic (SSURGO) database for Lewis and Nez Perce counties:
valley-bottom sediment where streams have little discharge or are ephemeral. USDA-NRCS Soil S Division. National SSURGO Database Data A
Soils developed in basalt colluvium include the Almota, Alpowa, Kettenbach, D61 1_ htto:// o! ufrtvey IV]S'S”' a/lona datahtml atabase Liala Access,
Lickskillet, Linville, and Waha series (U.S. Department of Agriculture, Natural . o NHPAWWW-IIW.NTCS. USAA. govissur_data. hitm . .
Resources Conservation Service, 1999) Waitt, R.B., Jr., 1985, Case for periodic, colossal jokulhaups from Pleistocene
! ' glacial Lake Missoula: Geological Society of America Bulletin, v. 95, p.
Ql | Loess (Holocene and Pleistocene)—Calcareous wind-blown silt; sandy near 1271-1286. _ .
Lake Missoula Floods deposits. Exposures show one to several layers of loess Waitt, R.B., Jr.,, 1980, About 40 last-glacial Lake Missoula jokulhaups through
that represent periods of rapid deposition of air-borne dust. Thickest layers southern Washington: Journal of Geology, v. 88, p. 653-679.
may have formed immediately after Lake Missoula Floods backwater events
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