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b@ N 4 INTRODUCTION - Glacial flood deposits, predominantly gravel
A . 9 (Pleistocene)—Thick-bedded to massive mixture of boulders,
| PIPELINE Previous geologic map coverage of the Spokane Northwest 7.5-minute cobbles, pebbles, granules, and sand; contains beds and lenses of
quadrangle was reconnaissance and lacked sufficient detail to be of service sand and silt; gray, yellowish gray, or light brown; poorly to
_-:'.",,./ to developers and planners in the area. We undertook detailed mapping of moderately sorted; both matrix and clast supported; locally
: the quz.ldrangle if} 1999 and completed it in 2000-_0111’ field mapping anfl air composed of boulders in a matrix of mostly pebbles and coarse
ST photo interpretation was drawn ona US Geolog1ca1. Survey tcopographlc sand; derived from granitic and metamorphic rocks similar to
map of the quadrangle and then digitized and overlaid on digital those exposed both locally and to the northeast and east in Idaho;
orthophotos from the Washington State Department of Natural Resources found mainly outside of the principal flood channels, which
(1995 edition). Digital contours furnished by the Spokane County approximate the present courses of the Spokane and Little
geographic information system (GIS) and the orthophotos were then used as Spokane Rivers.
supplemental base maps to add to and refine geologic unit contacts on the
final version of the map. - Glacial flood-channel deposits, predominantly gravel
The first published geologic map of the area was by Pardee and Bryan = (Pleistocene)—Thick-bedded to massive mixture of boulders,
(1926). Griggs (1966) completed a 1:125,000-scale geologic map of the cobbles, pebbles, granules, and sand; may contain beds and
western half of the Spokane 1- by 2-degree quadrangle. He later extended lenses of sand and silt; gray, yellowish gray, or light brown;
his mapping eastward to complete a 1:250,000-scale map of the entire poorly to moderately sorted; both matrix and clast supported;
Spokane 1- by 2-degree quadrangle (Griggs, 1973). Joseph (1990) compiled locally composed of boulders and cobbles in a matrix of mostly
a 1:100,000-scale map of the Spokane quadrangle that incorporated more pebbles and coarse sand; derived from granitic and metamorphic
detailed interpretations of Pleistocene glacial features based on Kiver and rocks similar to those exposed both locally and to the northeast
others (1979) and basalt stratigraphy based on Swanson and others (1979). and east in Idaho. This unit differs from flood gravel (unit Qfg) in
In 1993 and 1994, Wendy Gerstel and others of the Washington State that it fills deep, ancestral channels of the Spokane and Little
R ‘. Department of Natural Resources mapped the Quaternary deposits related to Spokane Rivers, which now form the Spokane Valley—Rathdrum
!'- :_ e 3 the Spokane aquifer recharge and aquifer sensitive areas at 1:24,000 scale; Prairie aquifer. The flood deposits filling the channels are known
§ :".-::f."' this unpublished mapping has been available to Spokane County officials to be several hundred feet thick. Boundaries between this unit
e . e /; since 1996 through the county’s GIS. and unit Qfg are based on location of these channels rather than
_ @Neﬂdc 7 0 clast-size differences.
M Ryt % B Wi ") DESCRIPTION OF MAP UNITS
Rl )] d o i A, =
: -29° i . - Pre-Quaternary Igneous and Sedimentary Rocks
42' 30" ; m g : T e 33 a2 307 Quaternary Sedimentary Deposits
- o ,, 7 . N . . .
3 : I o <§v€ ] 3 Modified land (Holocene)—Land that has been modified by Mwp Pl..leSt Rapids Member N f the VYanapum Basalt, Columbia
2l K « Fire Station . % : 3 Qml . L. . . River Basalt Group (middle Miocene)—Dark gray to black,
Qal ] =% i e 5 ! 3 : excavation and (or) redistribution; consists of the Northside . . . o
L J akol 257 S S Qfeg F Landfill fine-grained, dense basalt consisting of plagioclase (20-30%),
) 43 % £ 2 Bl p = i : pyroxene (10-20%), and olivine (1-2%) in a mostly glass matrix
J - QUBEN b AVE 0 X . . A . .
9 , N b qa | Alluvium (Holocene)—Silt, sand, and gravel deposits in (40-60%); variable thickness; very thin where it laps upon pre-
ﬁ EF" ; : v T present-day stream channels, on flood plains, and on lower Mlocen.e highlands; lies directly on pI'e—MlOCCI.le rocks, Latah.
T.26N. 5 L] C% = - 9. [T 26 N. terraces; consists of reworked glacial flood deposits (units Qfcg, Formation, or Grande Ronde Basalt; contact with the underlying
MU\ ity s SN T TR B RS S SR R R R L R e e T B B A R T WELLESEY A I i LAVEL L L e A Qfg, and Qfs) and reworked loess; may include small alluvial Grande Ronde Basalt occurs between 2,200 and 2,300 ft
T ade | L === = by %:“H Sl YY) fans and minor mass-wasting deposits that extend onto the flood clevation in the northwest part of the quadrangle. The contact
R s revews et *’( 5 B S plain from tributaries, between the Priest Rapids Member and underlying Grande
e o HERQY tagield Lo ALK {? o 7, e Ronde Basalt or Latah Formation extends below 1,900 ft
= = | ave .- Alluvial fan deposits (Holocene)—Gravel, sand, and silt elevation in the southern part of the quadrangle. This suggests
*1\ =3 = w5, @ deposited in fans at the base of steep drainages; very poorly that a channel existed and was filled with the Priest Rapids
o= Lol 'S Al Sorted; most lack a large drainage source; minimal soil Member prior to the basalt spreading out over the terrain at 2,200
el glbrk KR development. feet elevation and higher. Basalt is of the Rosalia chemical type
T é‘d a4 o FGS (Table 1), which has higher titanium and lower magnesium and
4 | G A al Loess (Holocene and Pleistocene)—Silt with lesser amounts of chromium than other flows of Wanapum Basalt (Steve Reidel,
- e v’ clay; locally includes small amounts of fine sand and volcanic Pacific Northwest National Laboratory, oral commun., 1998).
z 2 eoz: ash; light to medium brown; unstratified; clay mostly This unit is between 14.5 and 15.3 m.y. old and has reversed
_fa il {3 o e T montmorillonite and illite in a ratio of 3:1, with minor kaolinite magnetic polarity (Reidel and others, 1989).
£ - ol (Hosterman, 1969); sand and silt composed of angular quartz
_ &/ N with lesser amounts of feldspar and mica. . Grande Ronde Basalt, magnetostratigraphic units R, and N,,
o~ : %{?W, : : Columbia River Basalt Group (middle Miocene)—Dark gray
i) Qf- 3 ¥ i e Y, W ab Bog deposits (Holocene and Pleistocene)—Peat with lesser to dark greenish gray, fine-grained basalt consisting of pale green
onTiver M 1888 [ R | amounts of silt, ash, marl (bog lime), and gyttja (freshwater mud augite and pigeonite grains (10-40%) and plagioclase laths and
olf Courde \ ;E o Corpin Rak [ il with abundant organic matter); located predominantly in sparse phenocrysts (10-30%) in a matrix of black to dark brown
Qal | -, % : 10001 i ] Channeled Scabland depressions on basalt bedrock (Milne and glass (30-70%) and opaque minerals; locally vesicular with
; X 5 E e T others, 1975). plagioclase laths tangential to vesicle boundaries; some vesicles
N, == . .
Qfcg | *° | = Sodit RDENN oe ) ) ) contain botryoidal carbonate and red amorphous secondary
m) B0 = i T o] Mass-wasting deposits (Holocene and late Pleistocene)— minerals; thickness is quite variable due to irregular underlying
) iz JALKS AVE = LS Qmw . . . . . a
; 5 Lands.hde debrls with lesser arngunts of debris flow and rock-fall topography, variable thickness of water-saturated Latah
dePOSltS; consists mostly of a mixture of b?sal't blocks and Latah Formation (unit Ml) interbeds, and the invasive nature of at least
Formation sediments; basalt blocks range in size from several some of the Grande Ronde Basalt flows in the area; identified in
feet to hundreds of feet in diameter. Most mass-wasting events the map area on the basis of chemical analyses (Table 1);
occurred during or shortly after Pleistocene catastrophic flood between 15.6 and 16.5 m.y. old (Reidel and others, 1989).
events, but some mass wasting continued to the present; mass-
wasting events that occurred during glacial flooding incorporated W Latah Formation (middle Miocene)—Lacustrine and fluvial
flood materials consisting of scattered sand and pebble lenses deposits of finely laminated siltstone, claystone, and minor
interspersed with the mass-wasting deposits. sandstone; light gray to yellowish gray and light tan; commonly
The following units are deposits from outburst floods of glacial Lake vyeath.ers browmsh yellow with stains, spots, and. seams Of.
. . limonite; poorly indurated; unconformably overlies pre-Miocene
Missoula. They are a composite of numerous flood events and do not . . . ]
represent deposits from any single flood event rocks or is interbedded with Grande Ronde Basalt (unit Mgr);
' casily eroded and commonly blanketed by colluvium, talus, and
Glacial lake and glacial flood deposits, undifferentiated residual soils; floral gssemblages indicate a Mlocen.e age
Qglf . . . . . (Knowlton, 1926; Griggs, 1976); exposures are of limited extent
(Pleistocene)—Fine-grained, massive and thin-bedded lake ) . . .
40' 40’ . e o L in the quadrangle, but logs from water wells drilled on Fivemile
deposits of sand and silt interbedded with irregularly distributed L .
. . Prairie indicate a thickness of more than 100 ft.
glacial-flood sand and gravel; tan to gray; locally exposed in the
bed of Hangman Creek but mostly occurs on valley walls; « Hornblende biotite granitic rock (Tertiary to Cretaceous)
probably filled most of the Valley before being dissected by later g (cross sections only)—Based on exposures in the Spokane area,
floods and post-flood stream action. consists of medium-grained granitic rock; contains biotite
a2 bl ke b
(Pleistocene)—Medium-fine- to coarse-grained sand and crvstals u t(% 0 5p in Pars; porphy patt, P
granules with sparse pebbles, cobbles, and boulders; may contain Ty P T
beds and lenses of gravel; composed mainly of granitic and
metamorphic detritus from sources to the east and of local basalt; GEOLOGIC SYMBOLS
e gray, yellowish gray, or light brown; subangular to subrounded; .
= . . - —— — — — — — Contact—Long dashed where approximately located;
& L ) poorly to moderately well sorted; medium bedded to massive; i ; .
3 . . short dashed where inferred or indefinite
= L appears speckled in some exposures because of the mixture of
: rongge § llght and dark fr.agments; dlStrlbl,ltlon uneven and thlckne.ss mmm s Fault—Short dashed where inferred or indefinite; dotted
i = : variable due to irregular underlying topography and varying where concealed
R v T - degrees of erosion; appears to have been deposited when glacial
oot ok y = o Cehted - Lake Missoulg outburst floods flowed into a high stand of glacial swwe @ Water well—Numbers correspond to well numbers on
. Lake Columbia. cross sections
; /‘ e R ‘ YW | 3 1 NW’ Basalt geochemistry sample location—Numbers
e e/ ) e o correspond to sample numbers in Table 1
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i O ret b 2100 j’},—‘l % Table 1. Geochemical analyses of Columbia River Basalt Group basalt performed by x-ray fluorescence at the Washington State University GeoAnalytical Lab. Instrumental precision is described in detail in
e : 4( " Johnson and others (1999). Total Fe is expressed as FeO
= R s
Qb - / g s /:j e /r_-m 7 d . MAJOR ELEMENTS—UNNORMALIZED (in weight percent) TRACE ELEMENTS (in parts per million)
'jhé ) Lf’ 7 = ‘_,__.,.,_l_.‘ === = ;- Sample no. SiO:. ALO; TiO: FeO MnO CaO MgO KO NaO P:0s Total | Ni Cr S¢ V Ba Rb Sr Zr Y Nb Ga Cu Zn Pb La Ce Th
z /1 _"/; 57 ~. 4. - P " 22 O Priest Rapids Member of the Wanapum Basalt (unit Mwp) Priest Rapids Member of the Wanapum Basalt (unit Mwp)
® O‘f . A Dpost ! . é. gg"‘ 10INW 50.08 12.69  3.622 1528  0.250 8.51 4.64 1.25 2.82 0.787 99.93 15 31 43 424 561 28 283 215 50 18.0 23 22 153 8 22 62 3
ot A Neme e [O 8 £ 102NW 5040 12.83  3.647 1485 0244 859 462 135 280 0797 10013 | 20 32 42 428 585 32 287 215 50 185 22 27 152 9 17 59 3
N f’\ s wp //\\ ~ :F&’-,‘ b 3 “ 103NW 50.18 12.80  3.660 1495  0.241 8.53 4.54 1.32 2.84 0.802 99.86 17 30 41 427 577 30 286 218 52 190 23 26 150 6 36 74 2
""" = % D - :’Q“” N\~ = o 2 i ( SNW1001 5033 12.84  3.669 13.62  0.226 8.65 4.45 1.31 2.66 0.787 98.54 7 27 30 461 530 29 289 206 49 194 25 15 151 3 22 67 5
S > e B ) A .-‘ - e \‘1
o 4 ¥ L m B./ ":‘_ o= "". 3 Grande Ronde Basalt (unit Mgr) Grande Ronde Basalt (unit Mgr)
- 5 - - 2k \ & WA s 7, |
— Mwp - - = Q | B — 5 b . i_ § ez ci 113NW 56.74 13.79  2.147 10.43  0.208 6.90 3.24 1.97 3.15 0.387 98.96 6 16 33 295 800 50 332 189 38 143 23 13 122 6 13 64 9
DT o of » - 5= { =z » s
4 | }}V&(ﬂ,- b Qb ="b: 22 = é )'Z‘V‘;—“*?Joo./m : / = “ 2 3le. 114NW 54.57 13.08  2.428 1295  0.203 6.87 3.18 1.66 3.24 0.416 98.60 4 14 39 347 684 42 313 184 39 135 22 13 130 7 29 63 7
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