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undedormad Falouse Slope.
~attigraphy within the Fasco B
since the 19407s when & variety of engingering gs
satiyderologic activities began.  These included
in Irrigation Froject (Grolier and Bingham, 1978
nuclear power plants (WRPPSE, 1981; WCC, 1931; -
storage of defense nuclear wastes (Brown, 19393 R. EBErown, 19&0;
Brown and Braown, 198653 Brown, 1%79; Newcomb and others, 1972:
Tallman and others, 1979%: Routson and Fecht, 1%79), and
groundwater rescurce evaluation (Brown, 197%9). Since 1974, the
RBuaternary and oldE' depQCits have besn studied to test the

feasibility for dis al of radicactive wastes in & g@ologic
mediam (Mysrs and FrlLe, 1979 19813 DOE, 19892: 198&)
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The purpgose of this section is to review and update the
fuaternary stratigraphy of the FPasco Basin based on previDuE STaTal
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A w&ll as recent studiss by the authors. ”nt@rprﬁtationﬂ
o nted herein are zd on & variety of methodz including
' mapning (Mawoonbh and 1972 Li

and others, 19793
53, azn characterizatian, pﬁl:umﬁgﬁﬁtf

e datxng (U-series, thermoluminezcence (TL!, and cmrbou~14
Fiemesial il of age dating and tept ~acterizcation, lacat 1 an
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Flate 1, are presented in Tables 1 and 2, respsctively.
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Gldaest cabtaclye 31 ood ~i:s iz early Fleistocene, i.e.,
prior to O.79 muy.B.F Johnqun“ 15842 . Reversed-polarity flood
deposits are pressrved within the Pasco Bazin as well az thes
Charmneled Scabland (Fig. 2 0ld flood gravels on the Channeled
Scabland, previgusly identified in Fatton and Baker (1978) and
Baker and Mummedal (1978), are located at Marenga,'ﬁevcre

Macall, and Old Maid Coules. Theze probably caorrelate with

at “uulﬂr H51gh s, Vernite Grade, and

wel l—-sorted
N reversed zoniebilc ool

——

*ewﬁw:ed ’luad deposits
Yakilms within the
s omicdd e

carbuﬁat:
L'r—‘d( ITE

-

Gind e e

Mot hwee
aGgE are &lso Dre
d, Fiaona Quu“rj
the

MoLn thc 5uH+th Frzn
aldlula Gap (Plats 1). Flood deposits
ntoat the Dak Street, South Bombing
and L ~1ie Pﬂﬂd localitiea (Fig. 2.

7 ST

[She




Fecauss

'(Ln andd Thyes

Fhythmi be

U.

by Bunker, i a tramsitional
n the coares- arnd rhythmite flood facies.

2] quEBnces were edposed in a recent
wWithin the centras (Fig. A These sscuencos
ate with the early, midale, and late Fleistocens flood
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St. Helens "set-8" tephra
(Table years B, Mullineaur and

others, 1978). two 1owse p1ﬂHWW1mm1HWLEd sand cequances ars
capped by weakly developed and bioturbated B horizons, suggesting
digtinctly different ages Additional evidence for three
zapai-rate flood episcdes 115% with a clastic dike in the middle
unit, which is neatly truncated along the contact with the upper
unit (Fig. 3. The middle unit contains an abundance aof
fine-grained Ringold Formation (Necogene) rip-up clasts,
suggesting this unit was derived from a scabland flood that

e the Fasco Basin from the northesast via Ringold Coules
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R3Z), disconformably overlie the

wrmation over much of the central basin. Based onn the
maginetic polarity and stratigreapnic position, this unit is
intermpreted to be esrly FPleistocen 2

in age. Acocording to Van
Glstine (1983, the upper nls unit has revers 1L
overprintsd an nora : an indication that dﬁpmgltlmn
oocourred during & normal avent (either the Jaramillo (0.9%C to
0.97 Ma)y or Olduvai (1.&67 to 1.87 Fa) within the Matuyvama
reversed epoch.  Fre-Mizsouwla Gravele were interpreted by PSFL
(1932) as deposits of clder cataclysmic floods. Although the
upper portions of this unit may be flood related, we believe the
lowsr portion to bs more characteristic of mainstream alluvium.

Mainstream alluvium of probable early-Pleistocene age is
exposed along Cold Creek in a remnant gravel bar (Flate 1), The
gravel bar, vp to 45 m thick, probably represents +hﬁ =ur{ar9
i of Fre-Pid ol a GBravels present in the
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debris to 1o of known reversed and normal magneti
The upper age of thiszs unit is tentatively constraine
TS k&, on a Th/U analysis of pedogenic-carbona
19381) at Fimley Ouarry (Flg. 1.

The youngest sidestream alluvial unit typically shows minimal
s0il development and overlies carbonate-cemented alluvium
throughout the ridge and basin margin fterrains. Sidestream
alluviwm containg both layers (5 and BY of 11,200-year-old
GBlacier Feal Mehringesr and others, 1984) and/or the
LHOD--year—-old Wileoom, 1#55) tephra (Table Z).
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Cataclysmic floods inundated the Fasco Basin
times during the Fleistooene. Met erosion by thess floods was
minimal and probably only associated with the earliest floode:
1ater floods only partislly incised into older flood deporits'
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evidence for subasrial activity (e.g., airfall tephra,
bioturbation, and/or eolian sand) lie between rhythmites.
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Bunkerr (1982). In contrast, similar evidence {for subasria
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RHO-BW-SA-563A

€9260
9264 .
€9278
€9279
c9286
€9286
9288
DH-24-84.6
DH-25-86.7
DH-26-74.5
RHT-10
RHT-11
RHT-37
RHT-6
Wid4-7-129
W15-14-164.
c9278
€9279
€9279
DH-21-88.6
DH-24-84.6
DH-25-86.7
DH-26.74.5
RHT-37
W14-7-129
W15-14-164.2

~

*Probable age in thousands of years.

TABLE 1. RADIONETRIC AGE DATES ON QUATERNARY DEPQSITS IN THE PASCO BASIN
Location
Section/Township/Range) Stratigraphic Position Age Date* Remarks
Within truncated clastic dike In flood deposits >32 Wood fragments
NEME11/BN/28E Pre-Wisconsin flood gravel 115 +/-10 {230)
NENENO/12N/25E Sidestream alluvial gravel : 82 +26/-19
NE24/13M/3)E Loess over pre-Wisconsin flood gravel >350
SESW29/8N/ 30E Alluvial fan 95 +/-10 (173 +20/-1 Carbonate-coated gravel
124/120/28E? Pre-Wisconsin flood gravel over Touchet Beds 88 +/-9 (205 +45/-3C,
S6/128/237E Flood gravel 34 +/-3 (101 +/-10) Carbonate-coated gravel
S6/120/232E Flood gravel 37 +/-3 (45 +/-3) Carbonate-coated gravel
SWSE6/9N/28E Flood gravel 114 +/-10 (221 +40/~i Carbonate-coated gravel
NWNW4/7N/ 29E Loess >400 Calcrete
19E/ 120/ 25E Alluvium 109 +60/-38 Siliceous calcrete
SE4/14K/29E Loess 136 +39/-51
SE4/14N/29€ Loess . 76 +/-6
SE4/14N/29E Loess 241 +73/-47
SEA/14K/29E Loess 122 +34/-25
NWNE29/9N/27E Flood gravels >210 Carbonate-coated gravel; resample of (9260
NE16/9N/28E Reversed flood gravels 92 +/-8 (205 +/-20)
NWNE29/9N/ 27E Flood gravels >400 Carbonate-coated gravel; resample of (9052
SWNW25/ ( 9N/ 28E Flood gravels 2400 Same as RHT-10, RHT-11
12/120/25E Buried Pleistocene alluvial fan 44 +/-8
12/12N/25E Buried Pleistocens alluvial fan 127 +19/-16
Wanter29/138/29E7 Cold Creek terrace gravel 142 +97/-52
Center29/134/29E7 Cold Creek terrace gravel 164 +inf./-90
SENEB/10M/27E Plefstocene alluvium 65 +/-10 ¢ " rete
MENE3/12M/25E Sidestream overbank alluvium 111 +39/-26 (>600) ( rete
SESEY/12M/25E Sidestream alluvial gravel >157 (240 +40/-30)
MESE22/12N/25E Sidestream alluvial gravel 110 +33/-28 (240 +/-4
SENW25/9MN/ 28E Pre-Wisconsin flood gravel 200 +250/-70 Same as RHT-11, €9264
SENW25/9N/ 28E Pre-Wisconsin flood gravel 220 +380/-70 Same as RHT-10, C9264
TNWSW10/9N/27E? Pre-Wisconsin flood gravel 145 +/24 (230)
SWNELL1/13N/27E Loess over Ringold Formation >500
SWSE1/12N/25E Sidestream alluvial gravel 155 +inf./-88 (>400)
SWSW1/12K/25E Sidestream alluvial gravel 122 +75/-47 (>600)
12/12N/25E Buried Pleistocene alluvial fan 400 +/-65 Carbonate-coated gravel
12/12N/2SE Buried Pleistocene alluvial fan 290 +/-27 Carbonate-coated gravel
12/12M/25E Buried Pleistocene alluvial fan 300 +/-33 Carbonate-coated gravel
NENE10/12M/2SE Sidestream alluvial gravel 288 +/-71
NENE3/ 12N/ 25E Sidestream overbank alluvium 823.3 +/-158.9 Calcrete
SESE3/128/25E Sidestream alluvial gravel 171.1 +/-20.9
NESE22/12M/25E Sidestream alluvial gravel 333.2 +/-30.9
TNWSW10/9N/27E? Pre-Wisconsin flood gravel 280 +/-60
SWSE1/12N/25E Sidestream alluvial gravel 370.2 +/-57
SWSW1/12N25E Sidestream alluvial gravel 19.4 +-4.1

Maximum age in parentheses
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TABLE 2. SAMPLES OF QUATERNARY TEPHRA FROM THE PASCO BASIN

Remarks

In lands)ide scarp 8°' below ground surface

Second from bottom tephra layer in series C6093-6096
Second from top tephra layer in series €6093-6096
Top tephra layer in series C6093-6096

Bottom tephra layer in series C6093-6096

Underlies Mount St. Helens "set S*

Upper tephra of couplet (RHT-34 = lower)
Lower tephra of couplet (RHT-33 = upper)

Locatio
Lab No. Stratigraphic Position Section/Township/Range) Results
BBB2007 STopewash Tlacler Pask *G"
BB82019 Slopewash SWNW36/118/28E Glacier Peak “8"
8882023 Displaced slopewash in recent landslide NENE35/11N/28E Glaciar Peak
c6l123 Post-flood alluvium/loess ?SENW28/ 12N/ 28E? Glacier Peak "8"
cél24 Post-flood alluvium/loess ?SENW28/12M/28E 2 6lacier Peak “G”
SWL-B3-69 Corfu landslide sag pond; 19' depth NENW10/15M/27E Glacier Peak "B"
SWL-83-70 Corfu landsiide sag pond; 19' depth NENW10/15K/27E Glacier Peak
BB817 Slopewash SEMW3/12N/ 28E Mazama
8882022 Stopewash and/or loess MWNW36/ 11N/ 28E Mazama
c1007 Alluvium W22/138/23E Mazams
€5003 SW35/13N/36E Mazama
6093 Alluvium NWSKW30/8N/3J0E Mazama
6094 Alluvium NWSKW30/8N/30E . Mazama
6095 Alluvium NWSW30/8N/ 30E Mazame
6096 Altuvium HWSW30/B8N/ 3DE HKazama
6652 Dune sand Richland Landfill Mazame
6653 Loess SENEG6/13N/28E Hazama
€6656 NESE6/6N/29E Mazama
cg071 Dune sand NENE11/13K/26E Hazams
€9076 20ry Ck. Yalley, up from Rattlesnake Sp.? Hazame
€9083 ?Cold Creek Valley? Hazame
€9233 Foreset-bedded in flood deposits SE15/9N/28E Mazama
€9302 Talus 158/23E Kazama
RHT-28 Dune sand NWSE17/9M/27E Mazama
SWL-BJ-63 Corfu landsiide sag pond NENW10/15N/27E Hazama
SWL-83-65 Corfu landslide sag pond MNENW10/15N/27E Mazame
€6099 Loess below Touchet Beds 30/8M/ 30E Mount St. Helens “"M°
RHT-30 Flood gravel NWSE20/9N/ 25E Mount St. Helens "M“
8882028 Slack-water flood deposits 11/120/25E Mount St. Helens "set S*
BB820135 Slack-water flood deposits SE24/11N/28E Mount St. Halens "set S*
BB83017 Slack-water flood deposits SE35/7N/32E Mount St. Helens "set S*
BB83018 Slack-water flood deposits SESE29/13M/ 25E Mount St. Helens “set S°
€1018 Touchet Beds NW6/6N/25E Mount St. Helens “set S"
C5001 Loess SWSE12/13M/37E Mount St. Helens “set S*
C5004 Loess 27/12M/33E Mount St. Helens “set S$®
€6100 Touchet Beds SESW29/8N/I0E Mount St. Helens “set S"
C6104 Between Touchet Beds and loess SESW29/8N/ J0E Mount St. Helens “set S$*
c6127 Slack-water flood deposits NENE257/12N/24E Mount St. Helens “set $" Lower tephra of couplet
c6l128 Touchet Beds NWKE29/12N/25E Mount St. Helens “set S*"
€6463 Sand lens in flood gravel NWKE1/9N/27E Mount St. Helens "set S" Upper tephra of couplet
C6654 Loess SENEG6/13N/28E Mount St. Helens "set S"
€6655 Loess SENE6/13N/28E Mount St. Helens "set $* Upper tephra of couplet
€9087 Touchet Beds SESW12/9N/26E Mount St. Helens “set S“
c9281 S11t in prospect pit NWSE15/11N/26E Mount St. Helens “set S
c9290 Slack-water flood deposits NENE3/12N/25E - Mount St. Helens "set S"
RHB 11-1 Touchet Beds WNW18/6N/34E Mount St. Helens "set S"
RHB 14-8 Touchet Beds SWSW5/6N/34E Mount St. Helens "set S*
RHB 23-1 Touchet Beds NENE32/7N/33E Mount St. Helens “set $*"
RHB 29-1 Touchet Beds NENW29/7N/32E Mount St. Helens “set S"
RHT-25 Touchet Beds SWSE30/13N/25E Mount St. Helens "set S"
RHT-26 Touchet Beds NWSE17/9N/27E Mount St. Helens “set S"
RHT-29 Flood gravel NWSE20/9N/25E Mount St. Helens “set S”
RHT-32 Loess Mount St. Helens “set $°
RHT-33 Touchet Beds NESE14/9N/27E Mount St. Helens “set $*"
RHT-34 Touchet Beds NESE14/9N/27E Mount St. Helens "set S”
RHB-13F Older slack-water flood seguence . SE35/7N/32E Unknown




TABLE 1. CHARACTERISTICS OF QUATERNARY UNITS WITHIN THE PASCO BASIN
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