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Angular unconformity to disconformity

Disconformity - Vantage Member of the Ellensburg Formation

Sentinel Bluffs Member (lower Miocene)

COLUMBIA RIVER BASALT GROUP

MIDDLE TO LOWER MIOCENE VOLCANIC AND SEDIMENTARY ROCKS

Basalt of Sand Hollow (middle or lower Miocene)

Frenchman Springs Member 

Reversed-polarity (R2) magnetostratigraphic unit subdivided into:

Winter Water Member (lower Miocene)  (cross section only)

Prineville Basalt, basaltic andesite (lower Miocene) (cross section only) 

Ortley member (lower Miocene)  (cross section only) 

Armstrong Canyon member (lower Miocene)  (cross section only)

Buttermilk Canyon member (lower Miocene)  (cross section only)

Prineville Basalt, Bowman Dam chemical-type  (lower Miocene) (cross section only) 

Grouse Creek member (lower Miocene)  (cross section only) 

Grande Ronde Basalt, undivided (lower  Miocene)  (cross section only) 

Dalles Formation, undivided (lower Pliocene and upper Miocene)

LOWER PLIOCENE AND UPPER MIOCENE VOLCANIC AND SEDIMENTARY ROCKS 
OF THE EARLY HIGH CASCADES

plateau-capping conglomerate (lower Pliocene and/or upper Miocene)

tuff breccia of Fifteenmile Creek (upper Miocene) 8.75 ± 0.05 Ma (40Ar/39Ar; clast)

tuff of Rail Hollow (upper Miocene) 8.07 ± 0.01 Ma (40Ar/39Ar)

dacite of Jordan Butte (lower Pliocene or upper Miocene) 5.28 ± 0.5 Ma (K-Ar)

welded rhyolite tuff (lower Pliocene or upper Miocene) 5.27 ± 0.46 Ma (40Ar/39Ar)

± 0.17 Ma (K-Ar)

dacite of Wolf Run (upper Miocene) 7.91 ± 0.08 Ma (40Ar/39Ar)

LOWER PLEISTOCENE AND PLIOCENE VOLCANIC AND SEDIMENTARY ROCKS 
OF THE LATE HIGH CASCADES

dacite of Fifteenmile Creek (upper Pliocene) 3.02 ± 0.02 Ma (40Ar/39Ar); 
2.86 ± 0.06 Ma (K-Ar)

basalt (lower Pliocene) 3.72 ± 0.01 Ma (40Ar/39Ar)

trachydacite of Fivemile Creek (lower Pliocene) 3.69 ± 0.01 Ma (40Ar/39Ar); 
3.7 ± 0.2 Ma (K-Ar)

tuff of Friend, upper unit (lower Pliocene) 3.68 ± 0.02 Ma (40Ar/39Ar) 

tuff breccia of Engineers Creek, lower unit (lower Pliocene) 3.71 ± 0.02 Ma 
(clast; 40Ar/39Ar); 3.83 ± 0.02 Ma (basal tuff; 40Ar/39Ar)

Normal-polarity (N2) magnetostratigraphic unit subdivided into:        

Prineville Basalt

Basalt of Ginkgo (middle or lower Miocene) (cross section only)

tuff of Friend, lower unit (lower Pliocene)

non-welded pumice tuff (lower Pliocene)

Basalt of Sentinel Gap (middle or lower Miocene)

Grande Ronde Basalt

Wanapum Basalt

Disconformity

colluvium (Holocene and Upper Pleistocene)

alluvium (Holocene and Upper Pleistocene)

landslide deposits (Holocene and Upper Pleistocene)

UPPER CENOZOIC SURFICIAL DEPOSITS

loess (Holocene and Pleistocene)

older alluvium (Holocene and Upper Pleistocene)

UPPER CENOZOIC VOLCANIC AND SEDIMENTARY ROCKS
QUATERNARY AND/OR UPPER PLIOCENE VOLCANIC AND SEDIMENTARY ROCKS
OF THE LATE HIGH CASCADES

basaltic andesite of Dog River (lower Pleistocene) 1.87 ± 0.01 Ma (40Ar/39Ar); 
1.7 ± 0.4 Ma (K-Ar)

basalt of Bennett Pass Road (lower Pleistocene) 2.35 ± 0.03 Ma (K-Ar) 

basalt of Hesslan Canyon (lower Pleistocene) 

EXPLANATION OF MAP UNITS
See Explanation of Map Units in the accompanying pamphlet for complete unit descriptions.

fan deposits (Holocene and Upper Pleistocene) 

sedimentary deposits (lower Pleistocene and/or upper Pliocene) 

basaltic andesite of Flag Point (lower Pleistocene or upper Pliocene) 
2.57 ± 0.02 Ma (40Ar/39Ar)

Unconformity

Disconformity

DALLES FORMATION

PRODUCTS OF REGIONAL QUATERNARY VOLCANOES

tuff breccia of Engineers Creek, upper unit (lower Pliocene)
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Inclined bedding showing strike and dip2

!
G12

Stream

Road

Lidar-derived elevationD
2982'

Cross section

EXPLANATION OF SYMBOLS

M Syncline  —   solid line where accurately located, long-dashed where approximate, short-dashed 
where inferred, dotted where concealed, queried where uncertain.

Anticline  —   solid line where accurately located, long-dashed where approximate, short-dashed 
where inferred, dotted where concealed, queried where uncertain.F

Normal fault  —  ball and bar on downthrown block. Solid line where accurately located,
long-dashed where approximate, short-dashed where inferred, dotted where concealed, 
queried where uncertain.

Contact  —   solid line where accurately located, long-dashed where approximate, short-dashed 
where inferred, dotted where concealed, queried where uncertain.

Fault  —   solid line where accurately located, long-dashed where approximate, short-dashed 
where inferred, dotted where concealed, queried where uncertain.

4 Inclined bedding showing lidar-derived 
strike and dip

Monocline  —   solid line where accurately located, long-dashed where approximate, short-dashed 
where inferred, dotted where concealed, queried where uncertain.

Reverse fault — long-dashed where approximate, dotted where concealed. Rectangles on 
upthrown block.

3.5 Ma Location of radiometric age sample; 
age shown in millions of years (Ma)

Horizontal bedding

Overturned anticline (1st option)  —  Identity and existence certain, location accurate. Beds on one 
limb are overturned; arrows show dip direction of limbs.

A'A

Location of whole-rock XRF 
geochemical analysis sample

Oblique-slip fault, right-lateral offset, ball and bar on downthrown block  —  solid line where 
accurately located, long-dashed where approximate, short-dashed where inferred, dotted where 
concealed, queried where uncertain.

Normal fault (in cross section) — Short-dashed line where 
inferred, dotted where approximate. Arrows show relative motion.
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Geologic Map of the Dufur Area, Wasco County, Oregon  
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Source Data: Oregon Lidar Consortium, 2015, 3-foot bare earth lidar digital elevation model for 
Friend (45121-C3) and Wolf Run (45121-D3) quadrangles. Water features from USGS High 
Resolution National Hydrography Dataset (NHD): Aquatic Resources Information System (ARMIS) 
(2017). Road features from Oregon Department of Transportation (ODOT) (2015).

Projection: Oregon Statewide Lambert Conformal Conic, Unit: International Feet,
Horizontal Datum: NAD 1983 HARN. UTM Coordinates: Zone 10N, NAD83.

Software: Esri ArcGIS® 10.7.1 and Adobe® Illustrator® 2019 v23.1

Field Work: Field work conducted by Clark A. Niewendorp and Jason D. McClaughry, with assistance 
from Heather H. Herinckx in 2015.
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