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Preliminaries 

Field Trip Overview 
Our route will take us from Ellensburg to George, Ephrata, Soap Lake, Coulee City, Electric City, 
and Grand Coulee.   Our driving tour and field trip stops will focus on: the magnificent erosional 
landscape of Dry Falls at the junction of the Lower and Upper Grand Coulees; ancient lake 
sediments in the mid-Upper Grand Coulee and their potential causes; late Cenozoic Columbia 
River basalts and associated interbeds; Steamboat Rock as an erosional remnant of a huge 
recessional cataract; post-flood talus;  Mesozoic and early Cenozoic intrusive igneous and 
metamorphic rocks; ecotones ŀƴŘ άgeotonesέ ƻŦ bƻǊǘƘǊǳǇ /ŀƴȅƻƴΤ large-scale hydropower 
irrigation development; and the Cordilleran Icesheet and its relationship to glacial lakes and 
catastrophic floods.    

 
 

 
 

  
 

Tentative Schedule 
  8:00 am Depart CWU 

10:00 Stop 1τDry Falls 

 (inc. restrooms) 

10:45  Depart 

11:00 Stop 2τMillion Dollar Mile 

11:30 Depart 

11:45 Stop 3τPaynes Gulch 

 (inc. restroom) 

12:30 pm Depart 

12:45 Stop 4τSteamboat Rock State Park Day Use Area 

 (inc. lunch & restrooms) 

  1:45 Depart 

  2:00 Stop 5τNorthrup Canyon 

 (inc. restroom) 

  2:30 Depart 

  2:45 Stop 6τCrown Point  Vista 

  3:15 Depart 

  4:00 Stop 7τDry Falls 

 (inc. restrooms) 

  4:15  Depart 

  6:00 Arrive at CWU 

Figure 1.  Relative 
bearings using a clock.   
Assume that the bus is 
always pointed to 12 
ƻΩŎƭƻŎƪΦ  {ƻǳǊŎŜΥ 
Campbell (1975, p. 1). 2 



Our Route & Stops 
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Figure 2.  Our route shown with arrows and stops noted with numbers.  Source: Washington State 
Department of Transportation http://www.wsdot.wa.gov/NR/rdonlyres/14A6187A-B266-4340-A351-
D668F89AC231/0/TouristMapFront_withHillshade.pdf 3 



Ellensburg to Quincy Basin 
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Figure 3.  Topography of Ellensburg to Quincy Basin part of our route.  Source of image: Google 
Maps.  4 
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Ellensburg to Quincy Basin 

Å Route:  Part of our route to Stop 1 takes us from Ellensburg to the Quincy Basin via I-90 
(Figures 2 & 3). 

Å Lithology & Structure:  Ellensburg lies near the western margins of the Columbia River 
Basalts.  Our drive from Ellensburg begins on the floor of the Kittitas Basin syncline with 
downfolded Columbia River Basalts ~4000 feet below us (Figures 4, 5 & 6).  Mantling the 
Columbia River Basalts are  volcanic sediments of the Ellensburg Formation, alluvial fan 
sediments from the surrounding mountains , Yakima River alluvium, and loess.  East of 
Kittitas we ascend the Ryegrass anticline (Figure 7).  

Å Climate in the Kittitas Basin:  The wind towers of the Wildhorse and Vantage Wind Farm 
remind us of the regularity and strength of winds on the eastern margins of the basin.  The 
thick deposits of loess that blanket the Badger Pocket area in the southeastern part of the 
Kittitas Basin are a reminder of the importance of wind over time as well. 

Å Missoula Floods:  Descending the Ryegrass anticline, we reach the upper limit of Missoula 
Flood slackwater at ~1260 feet (Figure 8) between mileposts 133-134.  Look for changes in 
the shrub steppe vegetation as well as thick gravel deposits to indicate that we have 
crossed into the area once inundated by floodwaters.  Also, keep your eyes peeled for light-
colored, out-of-place rocks atop the basalts in this areaτthese are iceberg-rafted 
dropstones (also called erratics) deposited by the floods.  As we descend to Vantage at 
~600 feet elevation on the Columbia River, recognize that floodwaters lay ~600 feet over 
ƻǳǊ ƘŜŀŘǎ ŀǘ ǘƘŜƛǊ ŘŜŜǇŜǎǘ ŜȄǘŜƴǘǎΦ ¢ƘŜ /ƻƭǳƳōƛŀ wƛǾŜǊ άDƻǊƎŜέ ƘŜǊŜ ƛǎ ŀ ǊŜǎǳƭǘ ƻŦ ǇǊŜ-
Missoula Flood, Missoula Flood, and post-Missoula Flood erosion. East of the Columbia 
River, the ~horizontal bench we follow until nearly entering the Quincy Basin and the 
Columbia Basin Irrigation Project is a stripped structural surface created by selective 
erosion of Columbia River Basalts to the level of the Vantage sandsone. Several landslides 
are visible atop the Vantage sandstone in the slopes to the right (east) of our bus. From 
here, we also have fine views of Channeled Scablands (to your west) that are so indicative 
of Missoula Flood-ravaged surfaces. 

Å Climate in the Vantage Area:  In Vantage, we are in a very different climate from that of 
Ellensburg.  Because we are ~900 feet lower than Ellensburg, temperatures are likely 4-5oF 
higher.  With distance from the Cascade Range, it is also slightly drier here than in 
Ellensburg.  In fact, this is probably the warmest and driest place of our entire field day.  
Parabolic and barchan dunes here indicate that winds are more southwesterly than the 
northwesterlies of Ellensburg, likely being shaped by local topography.   
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Figure 4.  Location of 
Kittitas Basin 
syncline between 
Naneum Ridge and 
Manastash Ridge 
anticlines.   



Figure 5.  The Columbia Plateau and the areal extent of the Columbia River Basalt Group, the four 
major structural-tectonic subprovinces (the Yakima Fold Belt, Palouse, Blue Mountains, and 
Clearwater-Weiser embayments), the Pasco Basin, the Olympic-Wallowa lineament. Stars indicate 
locations of Ellensburg and the town of Grand Coulee.  Source:  (Reidel & Campbell, 1989, p. 281). 

Figure 6.  Stratigraphy of 
the Columbia River Basalt 
Group.   

Ellensburg to Quincy Basin 
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Figure 7.  Generalized map of major faults and folds along the western margin of the Columbia 
Plateau and Yakima Fold Belt. Stars indicate locations of Ellensburg and the town of Grand 
Coulee.  Source: Reidel & Campbell (1989, p. 281). 

 

Ellensburg to Quincy Basin 
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Ellensburg to Quincy Basin 
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Figure 8.  Map of the late Pleistocene Cordilleran Icesheet and Missoula Floods in the Pacific  
Northwest. Stars indicate locations of Ellensburg and the town of Grand Coulee.  
Source:  Cascade Volcano Observatory website. 



Quincy Basin to Lower Grand Coulee 
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Figure 9. Topography of the Quincy Basin to Lower Grand Coulee part of our route.  Arrows show 
direction of flood flows into, and out of, the Quincy Basin.  Source of image: Google Maps.  
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