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K-Ar AGES OF BASALTS FROM SOUTHCENTRAL AND SOUTHEASTERN OREGON

WILLIAM K. HART
STANLEY A. MERTZMAN

Department of Geological Sciences, Case Western Reserve Unje^Hy, Clevei^^^^ OH 44106
Department of Geology, Franklin and Marshall College, Lancaster, PA / 76

The Columbia Plateau basalts of the Pacific Northwest
represents one of the largest outpourings of lava on the
surface of the Earth, aggregating a total volume in excess
of 10® km® (Carmichael and others, 1974). Following the
stratigraphic usage of Wright and others (1 973) and Swan-
son and others (1979), the Columbia River Basalt Group
consists of four formations which, in order of decreasing
age, are the Imnaha Basalt, the Grande Ronde Basalt which
includes the Picture Gorge Basalt of northcentral Oregon,
the Wanapum Basalt and the Saddle Mountains Basalt.
Available • ' —

ipum Basalt and the Saddle Mountains Basalt.
K-Ar geochronology for the Columbia River

suggest the following analogy may be

Group, summarized onH nthprs (1977) andoroup, summarized by McKee and others (1977) and
Swanson and others (1979), indicate the Grande Ronde
and Wanapum Basalts were extruded between 16.5 and
13.5 m.y. ago and constitute the vast bulk of the volcanic
activity. The age of the Saddle Mountains Basalt extends
from 13.5 to 6 m.y. ago, a larger segment of time yet it
represents well less than 1 % of the total volume of the
Columbia River Basalt Group. It also contains the flows
with the greatest chemical diversity including both major
and trace elements. The extent of outcrop of the Columbia
River Basalt Group is depicted in Figure 1.
The Steens Mountain Basalt of southeastern Oregon (see

Figure 1 for its location) has been suggested as correlative
with the Grande Ronde Basalt by numerous researchers iri
eluding Evernden and James (1964) and Bottomley and
York (1976). Baksi and others (1967) determined the en
tire section of basalt exposed on Steens Mountain wa
erupted 15.1 ±0.3 m.y. ago and Avent (1970) has
marized the mineralogical, chemical, and age L
which exist between the Steens Mountain Basalt an
Picture Gorge Basalt. . -
A third type of flood basalt was encountered .

study, a diktytaxitic, non-porphyritic olivine basalt ̂
would be classified chemically as a low potassium 9
alumina olivine tholeiite (HAOT). This basalt is c\e^J
discernible from the lavas of the Columbia River
Group and the Steens Mountain Basalt on the
mineralogic, chemical and isotopic characteristics
zman, 1979; Hart and Mertzman, 1980). . -
workers have included lava flows of this Basalt
various formations of local importance, e.g.* Mes
of Wheeler and Combs (1967) and the Warner Basa
Powers (1932) and Anderson (1941).

Results

The K-Ar data are reported under the heading of
Descriptions", and the whole rock chemical ana y
the dated samples in Table 1. A general pattern in
the HAOT samples are the youngest in each of
vestigated is depicted. Even though the older
quite variable bulk composition, the HAOT . locales
tical even though they are from widely older
and spread over 7 million years of geologic i * .^j|gp jp
basalts from the eastern Steens p /Qunn and
chemistry and petrography to the Stee" basalts
Watkins, 19701 Avant, IS'™- """SarSnatore,
have a more highly p Ba andZr.We
represented by very high values of Fe, Ti, , >

^
these older eastern Steens area basalts are to the Steens
Basalt as the Pomona and Elephant fountain Member of
thP Saddle Mountains Basalt are to the ncture

evidence, it will focu between the Steens Basalt
S'dSfJoSXe,'Group of
volume as a f""'™" Jim Rim is simiia, in
The older basalt at steens Basalt

petrography, Catkins (1970). The younger
described by escarpment permits a max-
HAOT flow which caps the^^
rTrS-Se dfioemen. along .ha faui. oan ba no old,,
than 6.85 ± 0.59 m.y. pj time cor-^'^The older basalts wNch fo^ ,,e
relative with the however, these basalts are
Gorge-Grande Rend ^ these groups with
somewhat P higher Ni, and significantly
respect to their 'o^®'^® ionship these basalts may have
higher K/Rb ratios. „n,ies of Miocene fiood basalts in
with the three ®?egr and awaits further investiga-
Oregon is P""®®®" X.aqt basalt flows around the base of
tion The younger HAOT oasan move-^rhlTorr-od bo^oon 6 mid lb -«n
years ago- . . calculating ages are:constants u®®?" oTl o-'V"': =
iO-'»yr': >^18 =
mol/mol.

1

= 0.581 X
,167 X 10"*

sample descriptions
K-Ar

H-8-73 TQnM R38E- 13.5 mi N of Burns
Basalt (SE% ® ®' -to jn roadcut with tumuii ex-
jct. along Ore. Hwv- 7^8^ diktytaxitic
tending E and gphenocrysts; subophitic
^ith olivine ""'^^gP^^Cgite, titanomagnetite
olagioclase aq 73% pig., 23.48% ol.,and minor glass. Mode. • ^
20.35% cpx., 7.39% ^ ^ q 303 (wt)data; Sample weight ■ ^o,gs/gm; *Ar-° =
%; *Ar^° = O.loy X IV

(whole rock) 0.43 ± 0.09 m.y.
K-Ar

H-8-74 T-anc; R'^SE' 17 mi N of Burns Jot.
Basalt (SI 6, . ■ point of older
along Ore. Hwy. 78, tr » . . ,11 0 t3\-
malmiai surrounded bv Younger
OR) Dark gray, massive, porphyritic witn
phenocrysts of red/orange olivine and plagioclase in
intergranular matrix of pig., cpx., ol., and opaques.
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glomeroporphyritic clumps of oL + pig. Mode:
44.67% pig., 24.74% ol., 18.72% cpx., 9.86%
oxides, 2.0% interstitial material.

Analytical data:

Run

(#)

KaO

(wt %)

Sample
weight
(gm)

•Ar^o

(x 10"'^ moles/gm)
•Ar^o

(%)

1 1.027 4.1760 17.157 72.17

2 1.027 4.0148 17.532 69.56

3 1.027 4.0285 17.386 58.28

4 1.027 4.0663 17.350 57.50

(whole rock) 11.71 ± 0.65 m.y.

H'9'32 K-Ar
Basalt (SEVa S34,T30S,R38E; E of Sheepshead
Mtns.; from top of high point 1 500 m with younger
material from the northeast flowing around base
[H-8-731: OR). Dark gray, fine grained
holocrystalline intergranular assemblage ^ of
plagioclase (An44-4e), Ti-rich augite and iddingsitiz-
ed olivine with porphyritic pig. laths (An48-B2) up to
6 mm and interstitial oxide and oxide-rich crypto-
crystalline material. Analytical data: Sample weight

= 4.0684 gm; K2O = 1.605 (wt) %; *Ar*'' =
25 878 X 10"" moles/gm; 'Ar" = 38.83%.

(whole rock) 11.17 ± 0.65 m.y.

H'8'84 K-Ar
Basalt (SEV. S36,T34S,R25E; top flow along with
Polker Jim Rim: OR) Med. gray, diktytaxitic
holocrystalline, iddingsitized 2-3 mrri olivine and
some smaller pristine grains subophitic plagioclase
(Anaz bb) and augite, microphenocryst to interstitialtrtanomagnetite. Mode: 46.79% pig., 27.45% ol.,
00 ft7% cox 2.89% Ti-mt. Analytical data: Sam-22.87% cpx., z.oa ^ ̂  284 (wt) %;

2.806 x 10"" moles/gm; "Ar" =
26.08%.

(whole rock) 6.85 ± 0.59 m.y.

flow

K-Ar

beneath
Q  (SE'A S36,T34S,R25E;

ill t Polker Jim Rim, OR)- Med. gray, med.-
at Polk itic Iddingsltized/oxidizedfine 9''®'"®'''. ,,nHant oxide plus porphyritic pig.

olivine and abu interstitial oxide-

IS

TABLE 1. imio, •nd trdc (19771- lOL - deieotion llm«;
[The analyses were determined by XRF ignition)]

Ab

Eastern Steens Area
Sample # H-8-73 H-8-74 H-9-32
Map # 1 2

Poiker Jim
H-9-75A

5

SiOa

TiOi

AI2O3

FeaOa

FeO

MnO

MgO

CaO

NazO

K2O

P2O5

LOI

48.17

1.02

16.12

1.23

8.80

0.18

8.84

11.43

2.47

0.30

0.08

0.58

Total

FeOj
Rb

Sr

Ni

Ba

Zr

V

Y

K/Rb

Rb/Sr

Ba/Sr

K/Ba

ppm K

99.18

9.92

<DL

236

117

94

94

201

11

0.398

26.5

ert
H-9-71CH-9-71A

H-9-72

50.0046.8246.60
48.32

49.80 19.5445.88
16.58

16.42
15.51

10.5311.85

100.44

100.38 10.3099.42

13.30
14.06

0.0140.0040.0050.049 0.3640 005 1.1330.3340.038 1.1320.026 0.601
1.693

2490 8549 13363 2339 11620 2028 5478 6474

•Analysis by isotope dilution.
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Sample weight = 3.9747 gm; KjO = 1.396 (wt)
%; •Ar*" = 30.383 x 10"" moles/gm; 'Ar*® =
71.61%.

(whole rock) 15.04 ± 0.79 m.y.

6. H-9.72 K-Ar
Basalt (SE%, NWVi 316,T33S,R22E; flow around
base of Abert Rim lying directly on top of reddish-
tan tuffaceous material; OR). Med. gray, fine grain
ed, diktytaxitic, holocrystalline-equigranular
assemblage of plagioclase (Anee-rz), augite and
highly iddingsitized olivine (some microphenocrysts
up to 0.6 mm) in intergranular to subophitic in-
tergrowth; minor intergranular/interstitial oxide plus
calcite lining many small vesicles. Analytical data:
Sample weight = 7.9677 gm; KzO = 0.256 (wt)
%; "Ar*" = 2.241 x 10"" moles/gm; *Ar*® =
15.04%.

(whole rock) 6.07 ± 0.66 m.y.

7. H-9-71A K-Ar
Basalt (SE'A, NW'A S30,T34S,R22E; top flow
along Abert Rim; OR). Med. gray, med.-grained,
diktytaxitic, holocrystalline, equigranular
assemblage of plagioclase (Anes-ea), augite and
abundant iddingsitized olivine in intergranular to
patchy subophitic relationship, abundant interstitial
and intergranular oxide and oxide-rich crypto-
crystalline material as well as calcite lining in
vesicles. A/ia/yt/ca/c/afa; Sample weight = 6.0495
gm; K2O = 0.664 (wt) %; *Ar*® = 15.057 x 10""
moles/gm; *Ar*° = 56.97%.

(whole rock) 15.68 ± 0.83 m.y.

8. H-9-71C K-Ar
Basalt (SWH, NW% S30,T24S,R22E; flow ap-
prox. 200 m below H-9-71A at Abert Rim; OR).
Med. gray, extremely porphyritic with abundant
large phenocrysts (up to 20 mm) and clumps of
plagioclase (An55.e2) set in a fine grained, in
tergranular to subophitic groundmass of pig. laths
(An6o-64), altered olivine (iddingsite?) grains and
microphenocrysts up to 0.9 mm and augite, also
abundant interstitial oxide-rich cryptocrystalline
material and secondary interstitial oxides.
Analytical data: Sample weight = 5.9956 gm; K2O
= 0.785 (wt) %; *Ar^° = 16.591 moles/gm;
♦Ar^o = 62.16%.

(whole rock) 14.62 ± 0.72 m.y.
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