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INTRODUCTION - Latah Formation (middle Miocene)—Lacustrine and fluvial deposits of
The earliest geologic mapping in the Spokane area (including the Deer Park quadrangle) ﬁnﬁly l.arlrlnnated S;ltls.t(ﬁﬁ’ clnaystone, alnd mu;}(ir salrjldston'e,hhglﬁ sray tt(l)l tai
was by Pardee and Bryan (1926). Griggs (1966) completed a 1:125,000-scale geologic zeotoswairsl d t(:s{;}r]nzno ¢ llﬁn on?‘tz'co(:gfllorilnzlgz?e disasiliovgléflegzn?lvzownim(fn?lns’
map of the western half of the Spokane 1- by 2-degree quadrangle. He later extended his bll)ank,eted by colluvium talu,spand Zesidual SOi,IS' ﬂoi]al assemblages indicat}; a
mapping eastward to encompass the entire Spokane 1- by 2-degree quadrangle (Griggs, Miocene age (Knowl tor; 192& Griggs, 1976) ’
1973). Joseph (1990) compiled a 1:100,000-scale map of the Spokane quadrangle that ’ ’ ’ '
incorporated more detailed interpretations of Pleistocene glacial features, based on Kiver Dacitic crystal tuff of the Sanpoil Volcanics (Eocene)—Consists of 20 to 40
and others (1979), and basalt stratigraphy, based on Swanson and others (1979). Two Es percent crystals of mostly white plagioclase (3-5 mm long) and lesser biotite
/. reports prepared fo.r Spolfanet Coupty and the Spokane Coggty Conservat.ion District (<2 mm long) in a gray, greenish gray, or brown matrix; matrix consists of
°§ ECEI:;)?:I?Izleosrl‘tg\syvzitlIllrlist1%;g;)n;gt\?vftreoruftllgza(flr];:;;?grllll(tZZeI)erlf]()IlJellmnflgrleEeiggg)rkTwo devitrified glass and ash that has recrystallized to a microcrystalline mass of
3 s X > LT ! ) ’ s potassium feldspar and quartz; thickness probably does not exceed 60 ft;
J 3 5 cross sections from the Emcon report were modified for cross sections C and D. The right exposures are probable remnants of a more extensive bed; contact between this
’j‘ adjqcent .Chatt.aroy 7.5—minute quadrangle (Hamilton and Derkey, 2005) was mapped in unit and underlying Silver Point Quartz Monzonite (unit Esp) not observed.
conjunction with this quadrangle. Whole rock analysis of samples DC58 and DC66 indicate dacitic composition.
1)
Q DESCRIPTION OF MAP UNITS Esp S.ilv.er Poi.nt Quaer. Monzonite (Eocene)—Quartz rr.lonzonite consisting of
A Quaternarv Sedimentary De it distinct mlcroperthljuc orthoclase phenocr.yst.s up to 1 in. long, accompamed by
I y y Deposits smaller, zoned-plagioclase, hornblende, biotite, and quartz crystals in a fine-
8 1 grained groundmass; generally light gray with a greenish tinge near contact
S - Alluvium (Holocene)—Predominantly silt, sand, and gravel deposits in with host rocks; hornblende has a long dimension of as much as 0.4 in. and is
_ = present-day stream channels and on flood plains; consists of reworked glacial associated with biotite; orthoclase phenocrysts are euhedral; other phenocrysts
To9N [ flood deposits (units Qfcg, Qfg, and Qfs) and loess; may include small alluvial range from euhedral to anhedral, most are subhedral; titanite is the most
T28N T29N fans and some mass-wasting deposits that extend onto the flood plain. common accessory mineral, followed by magnetite, apatite, zircon, and rare
728N allanite (Miller and Clark, 1975); as much as 50 percent of the rock is
57'30" /A 57'30" Bog deposits (Holocene and Pleistocene)—Peat, silt, ash, marl (bog lime), groundmass; consists of dikes and irregularly shaped intrusive bodies. Two
T @ ond gyttja (freshwater mud with abundant organic matter) deposits (Milne and samples from the Chewelah 1:100,000-scale quadrangle to the north gave
3 = @ others, 1975); located predominantly in depressions over bedrock and fine- whole-rock Rb-Sr ages of 39.4 Ma and 46.2 Ma (Armstrong and others, 1987);
et f 2 grained sediments where a drainage system is poorly developed. recalculated K-Ar ages on rocks from the Chewelah 1:100,000-scale
ot _.' SEE quadrangle were 51 Ma on biotite and 62 Ma on hornblende (Miller and Clark,
e Qe Eolian deposits, predominantly dunes (Holocene to Pleistocene)— 1975).
Predominantly fine- to medium-grained sand and silt; gFaips are subangular to Unknown granitic rocks (Eocene or Cretaceous) (cross sections only)—
subrognded; mostly composed Of, quartz, feldspar, apd hthl,c fragments; ) EKou Extensive areas of unexposed rocks shown in cross sections are believed to be
. 0 g deposm?d as dunes and §heets; primary sand source is glacial flood deposits, granitic in composition and could be one of four known granitic rocks in the
;',;; ' predominantly sand (unit Qfs). area: Eocene Silver Point Quartz Monzonite (unit Esp), leucocratic granitic
rocks (unit Klg), biotite granite (unit Kbg), or Mount Spokane granite (unit Kg).
o Mass-wasting deposits (Holocene and late Pleistocene)—Landslide debris
T Qmw with lesser amounts of debris-flow and rockfall deposits; consists mostly of Biotite granite of Bear Lake (Cretaceous)—Massive, medium- to coarse-
a mixture of basalt blocks and Latah Formation (unit M) sediments. Basalt Kbg grained, biotite-muscovite granite to quartz monzonite; consists of microcline
blocks range in size from several feet to hundreds of feet in diameter; and albite in microperthitic combination, quartz, biotite, and muscovite;
alternatively, basalt may occur as irregularly distributed invasive bodies. microcline and albite content are nearly equal; biotite and muscovite are
Mass wasting that occurred during glacial flooding incorporated flood generally less than 5 percent, muscovite subordinate to biotite. This unit may
materials. Most mass wasting occurred during or shortly after Pleistocene be the biotite-bearing equivalent of leucocratic intrusive rocks (unit Kig).
catastrophic floods, but some mass wasting continues to the present.
Kig Leucocratic iqtrusive F‘ocks (Cretac.eous)—Me.diqm—g.rained mgspovite
Glacial drift (Pleistocene) (cross sections only)—Unsorted and unstratified quartz. mgnzomte; consists of m1<{r0011n§ and. albite in m1cropeﬁh1t1c
Qgd deposits of pebble- to large boulder-size clasts in a matrix of sand, silt, and combination, quartz, and muscovite; microcline 2.111(.1 albite content are nearly
clay. The only exposure in the Deer Park quadrangle is in a construction trench equal; muscovite can range up to 10 percent ‘t.)ut. 1S ge.nerally less than 5
and is shown only on cross section B. Catastrophic flood events have modified percent; r.arelly contam.s a.trace to_ 2 per(.:ent b10t1te.; pink to cream colored,
surface exposures of glacial drift, resulting in removal of the matrix clasts and leucocratic dikes cut biotite granite (umt Kbg) Miller and Clark (1975_) .
leaving a residuum of large boulders. This modified drift is mapped as flood reported that exposures of leucocratic grgnltlc rocks noted by Griggs (in Miller
gravel (unit Qfg) in the valley of the Little Spokane River in the northeastern an(_i Clark,. 1975) south of Claytgn (~3 mi west of j[he map area) were the same
comer of the quadrangle. unit as thelr.leuco.cratlc muscovite quartz monzomte apd that becau.se the
plagioclase is albite the rock could be classified chemically as granite.
The following units are outburst flood deposits from glacial Lake Missoula. They are a Biotite-muscovite granite of Mount Spokane (Cretaceous)— Medium- to
composite of numerous flood events and do not represent deposits from any single flood Kg coarse-grained, massive, muscovite-biotite granite to quartz monzonite;
event. contains medium-gray anhedral quartz that commonly forms graphic
ar Glacial flood deposits, predominantly sand (Pleistocene)—Fine- to coarse- 1nt§rgr§vs]/;£hs Vglt?}: tl‘eldspar; po;ass;um felc.15p arfalréd plagloclase are present in a
° grained sand and granules with sparse pebbles, cobbles, and boulders; contains ratio of about -5 1arge grysta S0 potas§1um cldspar in some exposures -
beds of glaciolacustrine deposits of glacial Lake Columbia as much as 3 ft encloge small biotite grains; plagioclase is commonly altered; subhed?al biotite
thick and local beds and lenses of gravel; composed mainly of granitic and comprises as much as 10 percent of t,he rock and f‘?rms clots; muscovite ranges
metamorphic detritus from local sources and sources to the north; gray, from 0 to 1,0 pe.rce.:nt of thp rock and is present as smgle cuhedral cry.stals, m
yellowish gray, or light brown; subrounded to well rounded; poorly to clots, or with b10t'1te; undisturbed outcrops are medium gray due to 11.chen
moderately well sorted; medium bedded to massive; uneven distribution and cover, 1.1ght gray m rpadcuts 'and fresh exposures; weathers yellpw with
o thickness due to irregular underlying topography and varying degrees of limonitic stalnlpg. Yl.elded discordant K-Ar ages of 48 Ma on biotite and 53
9 erosion; mostly deposited when glacial Lake Missoula outburst floods flowed Ma on muscovite (Miller and Engels, 1975), which are probably reset.
into a high stand of glacial Lake Columbia.
GEOLOGIC SYMBOLS
o : Qfg tGlac1al.ﬂ00d. deposits, predominantly gravel (Pleistocene) Th1c1.<-bedd§d ___ Contact—Long dash where approximately located: short dash
} 0 massive mixture of boulders, cobbles, pebbles, granules, and sand; contains . . .
;‘; beds and lenses of sand and silt; gray, yellowish gray, or light brown; poorly to where inferred or indefinite
Zae moderately sorted; both matrix and clast supported; locally composed of
ﬂ ‘ boulders and cobbles in a matrix of mostly pebbles and coarse sand; boulders CVOV5 Water well—Numbers correspond to well numbers on cross
\ﬁ and cobbles consist predominantly of local bedrock units and units found to sections
g ) the north and northeast of the quadrangle.
L@_) % Qfeg Glacial flood-channel deposits, predominantly gravel (Pleistocene)— "o :2]2;13;1(; Cﬁui?gZ?:ﬁlll?glza;n ple location—Numbers correspond
\“hg%\ ey Thick-bedded to massive mixture of boulders, cobbles, pebbles, granules, and
f sand; contains beds and lenses of sand and silt; gray, yellowish gray, or light
§ b (ﬁKANE - brown; poorly to moderately sorted; both matrix and clast supported; locally ACKNOWLEDGMENTS
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composed of boulders and cobbles in a matrix of mostly pebbles and coarse
sand; boulders and cobbles consist predominantly of local bedrock units and
units found to the north and northeast of the quadrangle. Boundaries between
this unit and unit Qfg are based on location of principal flood channels rather
than clast-size differences.

Pre-Quaternary Rocks

Grande Ronde Basalt, magnetostratigraphic units R, and N, (middle
Miocene)—Dark gray to dark greenish gray, fine-grained basalt consisting of
pale green augite and pigeonite grains and plagioclase laths and sparse
phenocrysts in a matrix of black to dark brown glass and opaque minerals;
locally vesicular with plagioclase laths tangential to vesicle boundaries; some
vesicles contain botryoidal carbonate and red amorphous secondary minerals;
thickness is quite variable due to irregular underlying topography. Identified in
the map area on the basis of chemical analyses; between 15.6 and 16.5 m.y.
old (Reidel and others, 1989).
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This map was produced in cooperation with the U.S. Geological Survey National
Cooperative Geological Mapping Program (Agreement No. 04HQAGO0069). Renette
Boese from Spokane County provided a copy of the Deer Park water characterization
report by Emcon Northwest, and Walt Edlin of the Spokane County Conservation District
provided a copy of the Dragoon Creek watershed report. We are thankful for the
opportunity to discuss area and Chattaroy geology with Ted Doughty, Gene Kiver, and
Jennifer Thomsom of the Geology Department at Eastern Washington University. The
Washington Department of Ecology provided access to water well logs for the quadrangle
and allowed us to copy logs important to our study.
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Table 1. Geochemical analyses of six samples from the Deer Park quadrangle were preformed at the
Washington State University GeoAnalytical Laboratory. Instrumental precision is described in Johnson
, and others (1999). Total Fe is expressed as FeO. Four samples of basalt (DC1, DC5, DC13, DC14) are
B B from the Grande Ronde Basalt. Two samples (DC58, DC66) are considered to be dacitic tuff of Sanpoil
SOUTH ) 2 NORTH Volcanics (unit Es)
2600 — DI g — 2600 MAJOR ELEMENTS-UNNORMALIZED (in weight percent)
§ <| E E Sample SiO: TiO: ALO; FeO MnO MgO CaO Na:O K0 P20s Total
el
2400 5 3 - % < § —;‘e - L 2400 DCI 5636 2211 1388 1074 0181 313 678 3.5 1.67 0409  98.41
S P ﬁ E § © § 5 ~ - % n; ‘§ = DC5 54.67 2.398 13.37 12.28 0.202 2.94 7.07 3.09 1.65 0.437 98.09
o D
s N = § = < 5 S = & = = a 8 a = DC13 5555 2125 1349 1139  0.197  3.20 6.83 3.13 182 0375  98.08
2200 4 © S o a 5 © s s 0 3 L3 ar S Q Q Mgr  Q Q Q 2200
E & 3 & E m. x g 3 Q s = Q Q Q DC14 5577 2429 1371 1047 0315 298 699 3.1 1.86 0430  98.06
~
= q S ~afs q - - S — DCS8 6284 0705 1534 442 0067 261 327 361 429 0334 9749
é 2000 — Qa T 2000 DC66 63.04 0.629 15.46 4.05 0.071 2.35 3.78 3.34 4.35 0.323 97.38
g L —— -
y= - P
S 00 Ml - D 1800 TRACE ELEMENTS (in parts per million)
5 Sample Ni Cr Sc \% Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th Nd
/ Esp \ - — —_——-— / DC1 0 6 33 303 907 48 342 186 38 119 23 10 130 10 30 60 7 32
1600 — EKgu y \ — 1600 DC5 I3 34 347 776 44 329 178 40 119 22 8 133 10 29 60 6 35
/ \\ EKgu DC13 0 6 31 299 728 48 318 181 38 124 21 10 125 10 26 57 6 31
/
1400 — l \ - 1400 DC14 1 2 35 350 1229 46 372 185 41 124 21 7 140 10 26 59 6 32
DC58 26 50 11 90 1509 144 823 211 17 99 23 17 66 28 60 113 15 45
1200 : : 1200 DC66 24 45 10 81 1839 136 1258 216 15 9.1 22 4 59 21 65 118 16 47
vertical exaggeration 4x
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