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Structural elements of the Oregon part of the Columbia Plateau shown on this map were compiled
chiefly from a series of maps by Swanson and others (1981). The two major structural features in the
report area are the Blue Mountains anticline and the Dalles-Umatilla syncline (Newcomb, 1970). The
Blue Mountains anticline marks the approximate south edge of the basalt regional aquifer system and
follows an interrupted but arcuate trend from the west toward the northeast. The Dalles-Umatilla
syncline has an easterly trend and follows the south bank of the Columbia River, which in turn forms
the north boundary of the report area. North and west of the Blue Mountains anticline the basalt
slopes gently and thickens toward the axial area of the Dalles-Umatilla syncline. The structure con-
tours on top of the Grande Ronde Basalt (below) show this clearly. The deepest part of the syncline
in Oregon lies in the Boardman area. where it is likely that the thickest section of basalt will also be
found. Similarly,the basalt north of the Columbia River in Washington dips southward from the west-
east trending Horse Heaven Hills toward the Columbia River and forms the north half of a complex

_structural basin (Drost and Whiteman, 1985). The basin is apparently deeper and structurally more
complex in Washington than it is in Oregon.
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— Co JOHN DAY DAM Other prominent structural features are secondary folds, monoclines, and faults that trend east and

northeast, more or less parallel to the Blue Mountains anticline, and northwest-trending folds, faults,
and lineaments.
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Secondary folds that parallel the trend of the Blue Mountains anticline.such as the Agency syncline
and Rieth anticline and the extensions of these to the south and west, are broad, open, gentle folds.
Anticline-syncline pairs, such as the conspicuous Service Butte anticline and its western extension,

Shutler

\
m%gs
N

generally consist of a narrow, sharply folded asymmetrical anticline with the steep limb on the east or

- south. The steep limb commonly is broken locally by a discontinuous reverse fault. An asymmetrical

7 . syncline borders this anticline on the east or south, but generally is broad and more open than the

- &/ A 2 anticline. Northwest trending structures are either topographic lineaments or trends with no apparent

Xz Y | & fau}ting or folding. Others are faults, and still others. such as the Dalreed.Butte anticline and the

Y Ve Arlington-Shutler Butte anticline, consist of a series of narrow, doubly plunging anticlines. Generally,
Endersby

the anticlines are about a half mile in width and have an amplitude of less than a few hundred feet.
Because a large proportion of the basalt is covered by overburden and because the well density is low,
none of these structures can be verified successfully with the available well-log data.

The Willow Creek monocline marks the position of a small but abrupt increase in dip of the basalt
from about one-half degree to about one degree (Shannon and Wilson. Inc.. 1972). Other monoclines
are similar, but most mark greater changes in dip. Northwest trending faults and lineaments become
more numerous in the crestal area of the Blue Mountains anticline east of Pendleton; the style of
deformation in this area differs somewhat from the region to the west.
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The Grande Ronde Valley southeast of the Blue Mountains anticline is a major graben. containing
units of the Columbia River Basalt Group overlain by more than 2.000 feet of sediments. The Citv of
Elgin lies within Indian Valley, a similar but smaller graben north of the Grande Ronde Valley. Because
well-log data from these valleys generally were inadequate to differentiate between basalt formations
beneath the sedimentary overburden. no structure or thickness maps were prepared for the basalt units
in Grande Ronde or Indian Valleys. The Wallowa Valley is a fault-controlled, shallow sediment-filled
basin on the northeast margin of the granite-cored Wallowa Mountains. Grouse Flat syncline. which
trends northeast. is near the crest of the Blue Mountains and parallels part of the Blue Mountains anti-
cline. The syncline contains Grande Ronde. Wanapum, and Saddle Mountains Basalts and thick
sedimentary interbeds with a complex system of faults. The Oregon part of this structure has also been
referred to as the Troy basin.
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The region east of the Blue Mountains anticline is a structurally uplifted, gently warped plateau
and differs considerably from the structurally depressed region west and north of it. Rivers that cross
the uplifted region. such as the Snake, Grande Ronde, and Wenaha, have eroded deep canyons into
the basalt. The Snake River canyon. for example. has cut entirely through the basalt into underlying
pre-Miocene rocks: the other rivers have cut deeply into the Grande Ronde and Imnaha Basalts. This

45° erosion has cut through considerable thicknesses of the basalt and therefore disrupts the regional
hydraulic continuity of the eroded part of the basalt in the Blue Mountains.
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