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The K-Ar age determinations reported here support geo
logic mapping and compilations undertaken for production of
the southwest quadrant of the Washington state geologic
map (Walsh and others, in press). Age assignments are
basically from the COSUNA time scale (Salvador, 1985);
the age of the Eocene-Oligocene boundary is that of
Montanari and others (1985) and Prothero and Armentrout
(1985). Geochemical classification of volcanic rocks follows
Zanettin (1984). Additional K-Ar ages for rocks in south
west Washington are presented in Evarts and others (in
preparation), Vance and others (in press), Frizzell and
others (1985), Hammond (1980), and Laursen and
Hammond (1974, 1979).

GEOLOGIC BACKGROUND
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Rock alteration resulting from deep burial, contact meta-
morphism near intrusives, or hydrothermal systems is
widespread in the southern Washington Cascades and

complicates the interpretation of K-Ar ages. Because of
alteration and the typical presence of glass or the products
of devitrification of glass in the groundmass of hypocrystal-
line rocks, all our samples required treatment with dilute HP
and/or HNO3.

Major and minor element concentrations were deter
mined for all our samples except sample 35 by x-ray
fluorescence. These data are presented in table 1. Volcanic
rocks were named on the basis of the geochemical data
following the classification of Zanettin (1984).

Samples were processed for K-Ar determinations by one
of three laboratories. Samples 1 through 1 8 and sample 35
were run by Krueger Enterprises, Inc., Geochron Lab
oratories Division. For these samples, the whole rock was
crushed and sieved through 80 and 200-mesh-size
(0.1 80-0.075 mm) sieves. Material between 80 and 200
mesh was treated with dilute HF and HNO3 to remove
alteration products and/or glass. Argon measurements
were made by isotope dilution, and argon analyses were
performed on a MS-10-type mass spectrometer. Potas
sium was measured by flame photometry. Analytical un
certainties for the calculated ages were based on both the
estimated standard deviation of precision for the sample
(Cox and Dalrymple, 1967) and extensive replication
experiments at the laboratory (Hal Krueger, personal com
munication, 1 986).

Samples 1 9 through 30 were processed at the College of
Oceanography, Oregon State University under the direction
of Kristine R. McElwee. Whole-rock samples were crushed
and sieved through 10 and 30-mesh-size (2.00-0.6 mm)
sieves. Material between 10 and 30 mesh was ultrasoni-
cally cleaned in distilled water, then treated with dilute HF
and HNO3 to remove alteration products and/or volcanic
glass. Sample 22 is a plagioclase separate prepared by re
moving the non-feldspar components of the rock with
standard magnetic and heavy-liquid methods. The plagio
clase was then washed in dilute HF for 1 0 minutes, fol
lowed by ultrasonic cleaning in distilled water. Argon
measurements were made by isotope dilution, and argon
analyses were performed by en AEI MS-10S mass spec
trometer. Potassium concentrations were determined by
atomic absorption. Analytical uncertainties for the calcu
lated ages were based on the estimated standard deviation
of precision (Cox and Dalrymple, 1967).

Teledyne Isotopes processed samples 31 through 34.
Whole-rock samples were crushed and sieved through 20
and 40 mesh-size (0.85-0.425 mm) sieves. Material
between 20 and 40 mesh was treated with dilute HF to
remove alteration products and/or volcanic glass. Argon
measurements were made by isotope dilution, and argon
analyses were performed on a MS-10-type mass spec
trometer. Potassium concentrations were determined by
flame photometry. Analytical uncertainties for the calcu
lated ages are based upon the estimated standard deviation
of precision (Cox and Dalrymple, 1967).

Constants used for all of the calculations are = 4.962
X 10-^0 yr-\ Xe = 0.581 x 10;^° yr-\ and ^^K/Kto^ai =
1.167 X 1Q""* atom percent (Steiger and Jager, 1 977).
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and volcaniclastic sediments

Quaternary-Pliocene continental sedimentary rocks
Quaternary-Pliocene basaltic to andesitic lava flows, dacite and rhyolite domes, and tuffs
Pliocene intrusive rocks

Middle to upper Miocene Columbia River Basalt Group flood basalt lava flows and inter-
bedded continental sedimentary rocks

Lower to middle Miocene continental sedimentary rocks
Lower to middle Miocene andesite and basaltic andesite lava flows, andesitic to dacitic tuffs
daclte plugs and flows, and volcaniclastic sedimentary rocks
Miocene granitic to dioritic intrusive rocks

Oljgocene tuffaceous marine sedimentary rocks
Oligocene andesite and basaltic andesite lava flows, tuffs, and volcaniclastic sedimentary rocks
Qligocene-Eocene basaltic-andesite and andesite lava flows, tuffs, and volcaniclastic sedimentary rocks
Eocene continental sedimentary rocks ^ rocKs
Middle to upper Eocene near-shore marine sedimentary rocks
Middle to upper Eocene basalt and basaltic andesite lava flows
Pre-Tertiary sedimentary and igneous rocks

•15 K-Ar sample locality

FIGURE 1 Generalized geologic map of southwestern Washington showing location of K-Ar aoe
determination samples (modified from Walsh and others, in press). "t i\. Mr age
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TABLE 1. Geochemical data for K-Ar samples.

Sample ID SiOa AL2O3 TiOj FeO' MnO CaO MgO K2O Na^O P2O6

1 KK0904855 54.51 15.89 1.64 1 1.69 0.18 8.68 4.09 0.24 2.92 0.16

2 BP0816851 52.13 17.39 1.08 9.70 0.17 10.44 5.92 0.30 2.75 0.14

3 MM0903851 52.99 15.35 1.92 13.10 0.21 8.60 4.34 0.46 2.81 0.23

4 MK8586 53.18 18.27 1.54 9.76 0.16 8.94 4.39 0.61 2.87 0.25

5 MK85817 58.75 15.81 1.09 8.21 0.16 8.20 4.20 0.40 3.00 0.16

6 MK85814 59.76 18.52 1.05 7.13 0.14 7.13 2.07 0.55 3.44 0.20

7 MK8578 60.50 16.75 1.25 8.29 0.14 6.73 2.27 1.09 2.80 0.20

8 MK98415 56.44 17.02 1.27 8.65 0.13 8.72 4.23 0.36 3.00 0.21

9 CC0827851 52.04 16.76 1.27 9.65 0.17 10.96 5.56 0.67 2.69 0.24

10 TW061985D 64.00 17.02 1.03 5.40 0.10 5.15 1.72 2.27 2.94 0.35

11 CC0712852 66.27 13.86 0.84 5.28 0.1 1 5.02 2.54 2.65 3.14 0.30

12 MK8597 52.79 17.06 2.13 10.98 0.18 8.92 4.28 0.85 2.51 0.31

13 BP0604851 50.63 14.03 3.80 13.34 0.20 9.36 4.78 0.49 2.86 0.51

14 MK8589 61.04 16.22 1.14 7.25 0.1 1 6.43 3.32 1.36 2.93 0.20

15 BP0814851 55.99 16.51 1.58 9.25 0.15 8.45 4.08 0.50 3.17 0.31

16 BP0814856 53.62 16.92 1.08 9.24 0.14 9.53 6.47 0.24 2.58 0.16

17 HS0515852 62.62 15.84 1.37 7.80 0.15 4.69 1.85 1.65 3.56 0.49

18 HSRH14623 59.96 17.82 0.95 7.18 0.13 6.95 3.16 0.50 3.15 0.19

19 JA84057 51.02 15.60 2.91 12.24 0.16 8.43 5.60 0.92 2.66 0.46

20 JA84015 55.16 16.93 1.99 9.16 0.13 7.61 4.43 1.44 2.83 0.32

21 JA84017 77.36 12.37 0.1 1 1.43 0.01 0.04 0.00 4.67 3.98 0.03

22 BP1004842 59.32 16.24 1.12 7.55 0.14 6.96 3.63 1.41 3.43 0.22

23 HS0612851 63.33 16.70 0.93 5.64 0.10 6.1 5 2.66 1.22 3.09 0.18

24 MK85546 57.21 18.58 1.09 8.03 0.23 7.95 2.99 0.53 3.20 0.19

25 MK85635 68.04 14.79 0.92 5.50 0.1 1 3.74 1.07 2.41 3.20 0.22

26 MK85627 57.37 19.19 1.12 7.56 0.14 7.75 2.29 1.05 3.26 0.25

27 MK85523 65.97 17.43 0.61 4.19 0.08 5.57 1.71 0.95 3.32 0.16

28 MK8551 67.35 17.08 0.49 3.87 0.08 4.95 1.48 0.92 3.62 0.16

29 MK88412 53.20 17.93 1.45 9.16 0.16 9.81 4.19 0.56 3.28 0.25

30 BP0619851 55.25 16.14 1.06 8.32 0.15 9.16 6.45 0.86 2.44 0.18

31 BP0516851 54.10 17.64 1.51 9.04 0.16 9.27 4.62 0.42 2.97 0.27

32 MM0904851 53.33 16.55 2.31 11.58 0.18 8.08 4.25 0.76 2.66 0.30

33 HS0116853 56.06 16.88 1.43 9.97 0.15 7.96 3.61 0.47 3.24 0.22

34 HS0117851A 57.52 17.57 1.29 7.79 0.12 7.81 3.48 0.90 3.21 0.31

Analyses by XRF, Department of Geology, Washington State University.
Ail analyses normalized to 100% on a volatile-free basis.
FeO* = Total iron as FeO.
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SAMPLE descriptions
1. KK0904855

®22^o^]V25" W%aua ̂ Ov (45°46'58^" N,
ic to microphyric; holoMystain' Aphyr-
clase, clinopyroxene and « trachytic; plagio-
data: K2O = 0.346OA
1 475 X 10-11 = 0.342%: ""Ar* =
moles/gm; «°Ar%lT/ ^ "330 >< lO""
-oArVE^Ar x loot 13.10^

(whole rock) 28.1 ± 2.7 m.y.

2. BP0816851

1 o^^lT'i'r'w 'r^ (45°56'00"N,122 14 41 W, Canyon Creek, Clark Co., WA). Por-phyritic with sparse phenocrysts of plagioclase and

clinopyroxene; plagioclase is broken and partially re
placed by a zeolite; holocrystalline groundmass is
trachytic and fine-grained with intergranular micro-
lites of elongate plagioclase, clinopyroxene, and
opaque minerals. Analytical data: K2O = 0.427%,
K2O = 0.424%; ""Ar* = 1.65 x lO"" moles/gm,
40Ar* = 1.63 X 10'" moles/gm; At* 11:*°At x
100 = 39.5%, ""Ar'/EioAr x 100 = 35.8%.

(whole rock) 26.6 ± 2.3 m.y.

3. MM0903851
Basaltic-andesite lava flow, 0v (45°37'31"N,
122°19'35"W; Washougal River valley, Clark Co.,
WA) Porphyritic with scattered, medium-grained
phenocrysts of plagioclase and opaque minerals;
holocrystalline, trachytic groundmass with opaque
minerals, plagioclase, clinopyroxene and chtonte.
Analytical data: K2O = 0.605%, K2O = 0.601%;
♦"Ar* = 2 308 x 10"'' moles/gm, Ar — 2.563
X 10-" moles/gm; "Ar*/E"Ar x 100 = 32.9%,
40Ar*/E40Ar x 100 = 20.1%- ., ^(whole rock) 27.9 ± 1.9 m.y.

4. MK8586 '^"A''
Pyroxene basaltic andesite lava flow, Ov{46°02'30" N,122''02'03" W; shore of Swift
Reservoir, Skamania Co., WA). Porphyritic with
coarse-grained phenocrysts of clinopyroxene and
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plagioclase; inclusions of hypersthene-bearing phan-
eritic rock; holocrystalline, very fine-grained, inter-
granular groundmass of opaque minerals, plagioclase,
clinopyroxene, and patches of chloritic alteration.
Analytical data: K2O = 0.756%, K2O = 0.729%;
'^oAr* = 3.073 x 10"^^ moles/gm, "^^Ar* = 3.063
X 10-^' moles/gm; ̂ °Ar*/i:^°Ar x 100 = 54.3%,
^oAr'/E'^oAr x 100 = 56.0%.

(whole rock) 28.5 ± 1.8 m.y.

5. MK85817 K-Ar

Pyroxene andesite lava flow, Mv (46°32'11"N,
121 °57'36"W; N of Handle, Lewis Co., WA). Por-
phyritic with abundant phenocrysts of plagioclase and
clinopyroxene; hypocrystalline groundmass with inter-
sertal plagioclase, clinopyroxene, opaque minerals,
and dark brown glass. Analytical data: K2O =
0.493%, K2O = 0.482%; ̂°Ar* = 1.085 x 10"^^
moles/gm, ^^Ar* = 1.18 x 10"^^ moles/gm;
^°Ar*/L^oAr x 100 = 1 5.0%, ''^Ar^/E^oAr x 100
= 17.6%.

(whole rock) 16.1 ± 1.8 m.y.

6. MK85814 K-Ar

Two-pyroxene andesite lava flow, Ov (46®33'30 N,
122°02'27"W; Kiona Creek, Lewis Co., WA). Por-
phyritic with coarse- to medium-grained phenocrysts
of zoned plagioclase, clinopyroxene, and hyper-
sthene; hypocrystalline, intersertal groundmass with
brownish alteration products, opaque minerals, an^
plagioclase. Analytical data: K2O = 0.695%, K2O =
0.687%; ̂oAr* = 2.738 x 10"^^ moles/gm, '^^Ar*
= 2.665 X 10"^^ moles/gm; ̂°Ar*/E^oAr x 100 =
44.1%, '^oAr^/E^oAr x 100 = 45.9%.

(whole rock) 27.0 ± 1.8 m.y.

7. MK8578

Andesite flowi?) flow, Mv (46°28'33"N,
121 051'37"W; Lone Tree Mountain, Lewis Co.,
WA). Porphyritic with abundant, medium-grained
plagioclase, clinopyroxene, and minor hypersthene,
holocrystalline, subhedral-granular groundmass of
plagioclase, opaque minerals, and fuzzy patches of
greenish birefringent mineral. Analytical data: K2O -
1.22%, K2O = 1.148%; ̂°Ar* = 3.488 x 10"^^
moles/gm, ^^Ar* = 3.76 x 10'^^ moles/gm;
'^^Ar^/E^oAr x 100 = 54.8%, ̂°Ar*/E^oAr x 100
= 63.8%.

(whole rock) 22.1 ± 1.3 m.y.

8. MK98415

Basaltic-andesite, 0v (46°02'30"N,1 21 °44'40"W;
Bishop Mountain, Lewis Co., WA). Porphyritic with
abundant, medium- to coarse-grained phenocrysts of
plagioclase, clinopyroxene, trace hypersthene, and
patches of green, pleochrcic chlorite; holocrystalline,
very altered groundmass of euhedral opaque minerals,
microcrystalline quartz, plagioclase, and brown ̂
green chlorite. Analytical data: K2O = 0.496%, K2O
= 0.455%; «oAr* = 2.238 x 10"" moles/gm,
♦"Ar* = 1.773 X 10"" moles/gm, ""Ar* = 2.22 x
10"" moles/gm, ""Ar'/^Ar x 100 = 13.7%;
"OAr./S-'OAr x 100 = 29.7%, "OAr'/E^Ar x 100
= 22.7%.

(whole rock) 30.1 ±2.2 m.y.

9. CC0827851 K-Ar
Olivine(?) basalt lava flow, Mv (46°43'40"N,
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121 °47'43"W; Lookout Mountain, Lewis Co., WA).
Porphyritic with coarse-grained phenocrysts of
inclusion-rich plagioclase, altered olivineC?), and
clinopyroxene; holocrystalline, fine-grained ground-
mass with intergranular plagioclase, clinopyroxene,
opaque minerals, and fuzzy patches of alteration
products. Analytical data: K2O = 0.824%, K2O =
7.792%; ""Ar* = 2.250 x 10"" moles/gm, *°Ar*
= 2.205 X 10'" moles/gm; ''°Ar*/E'"'Ar x 100 =
40.5%, "Ar*/E'"'Ar x 100 = 59.9%.

(whole rock) 19.1 ± 1.4 m.y.

10 TW061985D K-Ar
Andesite flow or sill, OEv (46°45'53"N,
122°11'09"W; NW of Elbe, Pierce Co., WA). Por
phyritic, with abundant medium-grained phenocrysts
of piagioclase, equant opaque minerals, hypersthene,
and clinopyroxene; plagioclase is zoned with inclu
sions of an opaque mineral; groundmass is hypo
crystalline and trachytic with plagioclase, opaque
minerals, brown glass, and zeolites. Analytical data:
K2O = 2.499%, K2O = 2.628%; ""Ar* = 11.93 x
10'" moles/gm, *°Ar* = 12.42 x 10"" moles/gm;
'»oAr*/E'"'Ar x 100 = 71.1 %, ■*°Ar*/E'"'Ar x 100
= 59.3%.

(whole rock) 32.7 ± 1.5 m.y.

11. CC0712852 K-Ar
Dacite flow, OEv (46°53'00"N,1 22°08'10"W;
Lynch Creek area. Pierce Co., WA). Porphyritic with
medium-grained phenocrysts of hypersthene, plagio
clase, and clinopyroxene; plagioclase is fractured with
birefringent, reddish mineral along cracks; holo
crystalline, intergranular and trachytic groundmass of
plagioclase, clinopyroxene, opaque minerals and
zeolites. Analytical data: K2O = 2.768% kIo =
2.641%; "Ar* = 14.07 x 10"" moles/gm
= 13.83 X 10"" moles/gm; ""Ar'/E^oyj^r x 100 -
82.6%, "Ar'/E^oAr x 100 = 82.1%.

(wholerock)35.5 ± I.Sm y
12. MK8597MK853/

Cli lava
S of

K-Ar
flow, Mv

Big Butte,
nopyroxene basaltic-andesite

(45°51'45"N,121°55'25"W; S of Big But;.
Skamania Co., WA). Porphyritic to seriate with •
clase, clinopyroxene, and opaque mineral phenopr^!°"
plagioclase is fractured with opaque and birf.fri„ '
minerals along fractures; groundmass is hvno
line with opaque minerals, plagioclase clinic
and a small amount of inclusion-rich bro«yn°^®"®'Analytical data: KzO = 1.158% k,0 _ ^'^ss.
40Ar» = 3.508 x 10"" moles/gm 4oa~ ^ ■'77%;
X 10"" moles/gm; ♦"Ar'/E-'OAr x inn ~ 3.535
"Ar'/E-'OAr x 100 = 53.5%. ^ 53.8%,

(whole rock) 20.8 -t- 1 5 „^ — I ni.y,
13. BP0604851

Basalt lava flow, Ev (46°19'io"n "^"Ar
Toutle River bridge, Cowlitz Co ^A'34"W;
with rare, medium-grained plagio'clal '^°'"Phvritic
green, isotopic material; fine-graineri k f of
euhedral-granular groundmass of n|a' ° ^stalline

IX2W = u.671%- 40a,.. '""-•"Oafa;
10"" moles/gm, "Ar* = 3.485'v Vn ," ^ x
40Ar*/E"Ar x 100 = 46.6%
= 44.1%. ' /2^°Ar X 106

(whole rock) 37.3 + , ~^  rn.y.
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14. MK8589 K-Ar
Andesite lava flow,0v (46°17'21''N,122°33'11"W;
Signal Peak, Cowlitz Co., WA). Porphyritic with abun
dant, medium-grained hypersthene, plagioclase and
clinopyroxene phenocrysts; hypocrystalline ground-
mass of opaque minerals and greenish patches of
birefringent mineral and euhedral zelites (devitrified
glass?). Analytical data: K2O = 1.324%, K2O =
1.329%; ̂oAr* = 6.195 x 10'^^ moles/gm, ̂ ^Ar*
= 6.845 X 10-^^ moles/gm; ̂^Ar^/L^oAr x 100 =
65.1%, ̂0Ar*/E^0Ar x 100 = 70.1%.

(whole rock) 33.9 ±1.7 m.y.

15. BP0814851 K-Ar
Two-pyroxene basaltic-andesite lava flow, 0Ev
(46®10'17''N,122O25'00''W; quarry W of Big Bull
Mountain, Cowlitz Co., WA). Porphyritic with pheno
crysts of plagioclase, hypersthene, and clinopyrox
ene; hypocrystalline groundmass with trachytic, inter-
sertal texture composed of dark brown glass, tabular
plagioclase, and equant clinopyroxene. Analytical data:
K2O = 0.646%, K2O = 0.648%; ̂oAr* = 3.050 x

"^o'es/gm, ̂ oAr* = 3.505 x 10"^^ moles/gm,
= 2-690 X 10-^1 moles/gm; ̂ ^Ar^/L^^Ar x
"^2.3%, ̂ 0Ar*/E^0Ar x 100 = 23.1%,

"ArVE^oAr x 100 = 50.6%.
(whole rock) 36.3 ± 2.2 m.y.

16. BP0814856 K-Ar
lava flow, 0v (46° 11 '36" N,

Co WA» c Mountain, Cowlitz
niani««i porphyritic with phenocrysts of
orounHnf^^ clinopyroxene; hypocrystalline
posed intersertal, trachytic texture; com-
plaqioclaao^ 1- glass, skeletal opaque minerals,
clay and n' "°Py''pxene, and patches or clumps of
0.380% i/'r?"® fninerals. Analytical data: K2O =

""Ar'/E-IOA, V ~ 1.883 x 10'" moles/gm;
= 47.7% = 29.7%, ■»0Ar*/E''0Ar x 100

(whole rock) 32.9 ± 2.6 m.y.
17. HSO515852

Andesite lav- ,, K'Ar122°13'35»^° flow, ®Ev (46°33'28"N,
Porphyritic, with h
°f plagioclase, on^ f'ne-grained phenocrysts
hypocrystaiiing ^ninerals, and clinopyroxene;
minerals, sparse y^'c groundmass with opaque
glass, and microlites, dark brown
m^erial. Analyticai^n ^"''®f'''ngent, greenish-gray
1.987%; = 1.928%, K,0 =

10.26 X 10-11 rnni ? ^ " moles/gm, *°Ar*
50.00/0, -"Ar'/E'ioAr x 100 =Ar X 100 = 77.4%.

(whole rock) 35.8 ±1.7 m.y.
18. HSRH14623

Andesite lava fln\A/ ^yl / ^ K-Ar
Hiawatha Creek are 1 ®^'^^"'^'f22°16'56"W;
with abundant, mediifrn ^A). Porphyriticclase, hypersthenp grained phenocrysts of plagio-
and anhedral cln'tf minerals, clinopyroxene,
trachytic groundmaL chlorite; hypocrystalline,
brown glass. The an! H ; P'!9'0®l®se, opaques, and
Iv the reainnai . ® oetermination does not fit readi-
too younT/n f :^^'9^®Phic framework and may be

/??■■ ''■O - 0-668%, K,0 .'  2.222 X 10"^^ moles/gm, ^°Ar*

= 2.270 X 10-^^ moles/gm; ^^Ar^/E^^Ar x 1QQ =
16.0%, '^^Ar'/E^oAr x 100 = 17.3%.

(whole rock) 23.2 ± 1.7 m.y.

19. JA84057 K-Ar
divine basalt lava flow, QPv (45°50'05"N,
121 ®03'47''W; Klickitat River Canyon, Klickitat Co.,
WA). divine and plagioclase phenocrysts with hypo
crystalline, intersertal groundmass of plagioclase,
olivine(?), and dark brown glass. Analytical data: K2O
= 0.963%; ^°Ar* = 3.999 x 10"^^ moles/gm;
^oAr*/E^oAr x 100 = 67.1%.

(whole rock) 2.88 ± 0.05 m.y.

20. JA84015 K-Ar
divine basaltic andesite flow or sill, QPv (45°49'56" N,
1 20°58'42''W; Indian Rock, Klickitat Co., WA). Por
phyritic to seriate, olivinel?) and plagioclase pheno
crysts; holocrystalline, fine-grained groundmass of
clinopyroxene, plagioclase, olivine, and opaques;
unaltered. Analytical data: K2O = 1.542%; "^^Ar* =
0.9374 X 10'^^ moles/gm, '^oAr*/E^oAr x 100 =
61.7%. (whole rock) 4.22 ± 0.05 m.y.

91 IA84017 K-Ar
Biotite rhyolite flow, QPv (45°58'47"N,
120°50'47''W; Indian Rock, Klickitat Co., WA).Plagioclase-bio'tite-phyrlc with microcrystalline
groundmass of quartz, plagioclase, and hornblende(?).Analytical data: KiO = 4.266%;^Ar* = 2.496 x
10-^' moles/gm; '°Ar«/2:"Ar x 100 = 84.5%.(whole rock) 4.06 ± 0.05 m.y.

9 9 RP1004842 K-Ar
Twowraxene andesite lava flo». OEv (46-2V03-N,
122°48'42"W* Hollywood Gorge of Toutle River,
Cowlitz Co., WA). Porphyritic with abundant, coarse-
to medium-grained phenocrysts of plagioclase, clinopyroxene, and hypersthene; hypocrysta line ground-
mass of intersertal brown glass, plagioc^se, opaquernerat andellnopv-oxen^4na/v ,ea
0.243%; ''"Ar* = 1-219 x 10 moles/gm;X 100 - ®,gg.o°jase, 34.5 ±0.5 m.y.

23. HS0612851 sill, Mv (46°45'53"n!
jS°Tr09" W; quarry E of Elbe, Thurston Co., WA).1, U with Dhenocrysts of plagioclase,Porphyritic hypersthene; hypocrystalline
clinopyroxe , i-.gfsertal plagioclase and clinopyrox-groundmass ofinterserta^^^^^^

= 1 193%:-Ar* = 3.576 xAnalytical data. „,oAr x 100 = 43.7%.
10 moles/gm, A ,0^^) 20.7 ± 0.3 m.y.

Zt'yfoLe andesite lava
121°B3'20"W* SW oi McClsllan Meadows,
Skamania Co., WA). Glomeroporphyritic with pheno
crysts of plagioclase, clinopyroxene, hypersthene
and opaque minerals; hypocrystalline groundmass of
yellow to green birefringent material and clay minerals
(altered glass?), plagioclase, opaque rninerals, and
clinopyroxene. Analytical data: K2O = 0.427%;
40Ar* = 1.229 X 10"^^ moles/gm; ^°Ar*/E^oAr x
100 = 47.9%.

(whole rock) 19.9 ± 0.4 m.y.
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25. MK85635 K-Ar

Pyroxene dacite lava flow, Mv (46°25'25"N,
121 °55'13"W; NE of Iron Creek Butte, Lewis Co.,

WA). Porphyritic and glomeroporphyritic with plagio-
clase, clinopyroxene, and opaque mineral pheno-
crysts; hypocrystalline groundmass of plagioclase
microlites and brown glass. Analytical data: K2O =
2.214%; ^oAr* = 5.014 x 10"^^ moles/gm;
'^oAr^/E^oAr x 1 GO = 46.7%.

(whole rock) 15.7 ± 0.2 m.y.

26. MK85627 K-Ar

Pyroxene andesite, Mv (46° 1 5'05" N,1 21 °41 '1 5" W;
NW of Table Mountain, Skamania Co., WA). Por
phyritic with phenocrysts of plagioclase, clinopyrox
ene, and possibly hypersthene; holocrystalline, inter-
granular groundmass with chloritic alteration.
Analytical data: K2O = 1.088%; -^^Ar* = 4.023 x
10-^^ moles/gm; ̂ °Ar*/E^oAr x 100 = 72.2%.

(whole rock) 25.5 ± 0.4 m.y.

27. MK85523 K-Ar
Hornblende diorite porphyry stock. Pi (45°47'00"N,
121°40'25"W; Hauk Butte, Skamania Co., WA).
Phaneritic; fine-grained, slightly porphyritic with sub-
hedral granular texture; consists of zoned plagioclase,
green hornblende, opaque minerals. Analytical data:
K2O = 0.964%; ̂°Ar* = 6.689 x 10'^^ moles/gm;
^°Ar*/E^oAr x 100 = 62.3%.

(whole rock) 4.8 ± 0.1 m.y.

28. MK8551 K-Ar
Hypersthene-biotite-quartz diorite porphyry plug. Pi
(45°43'07"N,1 21 °45'35"W; Wind Mountain,
Skamania Co., WA). Phaneritic; porphyritic with
phenocrysts of zoned and twinned plagioclase and
hypersthene altered to biotite; subhedral granular to
anhedral granular, fine-grained groundmass with
acicular hornblende and anhedral quartz. Analytical
data: K2O = 0.994%; ̂ oAr* = 7.083 x 10"
moles/gm; ̂ °Ar*/E^°Ar x 100 = 46.6%.

(whole rock) 4.9 ± 0,01 m.y.

29. MK8555 K;Ar
Pyroxene basaltic andesite flow, Mv (45°47'35 N,
121°43'55"W; NW of headwaters of Lost Creek,
Skamania Co., WA). Porphyritic with abundant pheno
crysts of plagioclase, clinopyroxene, and altered
olivinel?); hypocrystalline, trachytic groundmass of
plagioclase, clinopyroxene, opaque minerals, and glass.
Analytical data: K2O = 0.648%; ̂°Ar* = 1.212 x
10"^^ moles/gm; '^°Ar*/E'*°Ar x 100 = 34.7%.

(whole rock) 12.9 ± 0.3 m.y.

30. BP0619851 K-Ar

Clinopyroxene basaltic andesite lava flow, 0v
(46°21'44"N,122°17'31"W; tributary of Schultz
Creek, Skamania Co., WA). Porphyritic with sparse
plagioclase, clinopyroxene and altered olivinel?) pheno
crysts; holocrystalline, intergranular groundmass of
plagioclase, clinopyroxene, opaque minerals, and
chloritic alteration products; K-Ar age appears to be
too old in terms of regional stratigraphic framework.
Analytical data: K2O = 0.989%; ̂°Ar* = 5.13 x
10-"^ moles/gm; ̂°Ar*/E'»oAr x 100 = 93.8%.

(whole rock) 35.7 ± 1.6 m.y.

31. BP0516851 K-Ar
Basaltic andesite lava flow, Mv (46°29'07"N,
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1 22° 10'52" W; E end Of Riffe Lake, Lewis Co., WA).
Porphyritic with coarse-grained plagioclase pheno
crysts; hypocrystalline, trachytic groundmass of opaque
minerals, plagioclase and altered or devitrified brown
glass. Analytical data: K2O = 0.518%, K2O =
0.530%; ̂°Ar* = 1.874 x 10"^^ moles/gm, ̂ ^Ar*
= 1.829 X 10"^^ moles/gm; ̂°Ar*/E^oAr x 100 =
53.0%, ̂0Ar*/E^0Ar x 100 = 62.3%.

(whole rock) 24.4 ±1.2 m.y.

32. MM0904851 K-Ar
Basaltic andesite lava flow, Mv (45°47'39"N,
1 21 °59'53''W; Sedum Point, Skamania Co., WA).
Aphyric to microphyric; rare phenocrysts of plagio
clase and clinopyroxene; hypocrystalline groundmass
of plagioclase, opaque minerals, and brown, weakly
birefringent material (altered glass?). Analytical data-

K2O = 0.952%, KjO = 0.952%; ̂°Ar* = 3.258 x
10"^^ moles/gm, ̂°Ar* = 3.258 x lO'^^ moles/gm;
^oAr*/E^°Ar x IQO = 79.0%, /^°Ar*/E^oAr x 100
= 73.3%.

(whole rock) 23.6 ± 1,2 m.y.

33. HS0116853 K-Ar
Pyroxene basaltic andesite flow or sill, Ev
(46°37'33"N,122°37'50"W; South Fork of
Newaukum River, Lewis Co., WA). Porphyritic with
sparse, fine-grained phenocrysts of plagioclase, clino
pyroxene, and altered olivine(?); holocrystalline
groundmass of plagioclase, clinopyroxene, opaque
minerals, and zeolites(?). Analytical data: K2O =
0.603%, K2O = 0.590%; ̂°Ar* = 3.436 x
moles/gm, ^°Ar* = 3.302 x 10"^^ moles/gm-
40Ar*/E^°Ar x 100 = 51.6%; ̂°Ar*/E^0Ar x 106
= 55.3%.

(whole rock) 38.8 ± 1.9 m.y.

34. HS0117851A K-Ar
Pyroxene andesite flow or sill, Ev (46°34'1 5" |yi
122°18'50"W; Tilton River, Lewis Co., WA). Por
phyritic with abundant, coarse- to medium-grained
phenocrysts of plagioclase, clinopyroxene, and highly
altered olivine(?); hypocrystalline groundmass with
intersertal brown glass, plagioclase, opaque minerals
and clinopyroxene. Analytical data: K2O = 1 2050/ '
K2O = 1.205%; ̂°Ar* = 6.600 x 10"^^ moles/qr^'
40Ar* = 6.828 x 10"^^ moles/gm; '^°Ar*/E'^OA '
100 = 80.9%, ̂°Ar*/E^°Ar x 100 = 72.30/0

(whole rock) 38.3 ± 1.9 m.y

35. JA85001 ^
divine basalt lava flow, QPv (45°57'21"m^
120°42'57"W; SW of Butler Creek, Klickitat Co
WA). Porphyritic divine basalt with distinctive K O
and Ti02 contents. Analytical data: K2O = 1 oi 9^
K.o = 1.040%: "Ar* = 0.670 x iQ-n moles/nm
«oAr' = 0.508 X IQ-" moles/gm; moles/am'
"ArVE-oAr x 100 = 19.6%, «<>Ar»/E^OA°
= 14.0%. X TOO

(whole rock) 4.0 ± 0.4 m.y
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