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Table 1. Geochemical analyses of four samples from the College Place and Walla Walla area were performed at the Washington State University GeoAnalytical 
Lab. Instrumental precision is described in Johnson and others (1999). Total Fe is expressed as FeO. Only sample WW16 is from within the map area. WW11 and 
WW14 were collected just north of the College Place quadrangle in the Hadley quadrangle. WW39 was collected about 2000 ft east of the Walla Walla quadrangle 
in the Buroker quadrangle. Latitude and longitude are included for each sample. All samples are Frenchman Springs Member of the Wanapum Basalt, Columbia 
River Basalt Group.

MAJOR ELEMENTS—UNNORMALIZED (in weight percent) 

Sample Latitude Longitude  SiO2    TiO2    Al2O3   FeO*  MnO     MgO     CaO     Na2O    K2O     P2O5   Sum 

WW11 46.1274028 -118.4738278 50.86  3.082 13.04  13.75  0.218 3.84  8.38  2.91  1.22  0.607 97.91  
WW14 46.1347750 -118.4904917 51.12  3.062 12.92  14.02  0.226 4.11  8.24  2.94  1.26  0.610 98.51  
WW16 46.1230778 -118.4629361 51.07  3.011 12.96  13.68  0.211 3.97  8.24  2.72  1.35  0.611 97.84  
WW39 46.0449639 -118.2430417 53.85  3.117 14.18  9.02  0.171 3.73  8.75  2.97  1.48  0.607 97.89  

TRACE ELEMENTS (in parts per million)      

Sample Latitude Longitude Ni      Cr  Sc  V    Ba  Rb  Sr  Zr  Y  Nb  Ga  Cu  Zn  Pb  La  Ce  Th  Nd 

WW11 46.1274028 -118.4738278 20   22  38   447  636   23   322   203   44   15.5 22   23   147   4   29   63   0   37   
WW14 46.1347750 -118.4904917 20   22  38   433  602   30   316   204   44   16.2 20   22   141   5   29   62   1   36   
WW16 46.1230778 -118.4629361 19   22  37   428  630   39   324   202   45   16.5 22   24   140   5   27   65   1   33   
WW39 46.0449639 -118.2430417 24   45  40   425  1149   38   376   211   48   16.4 24   30   155   3   27   65   0   38   

 

Disclaimer: This product is provided ‘as is’ without warranty of any kind, either expressed or implied, including, but 
not limited to, the implied warranties of merchantability and fitness for a particular use. The Washington Department 
of Natural Resources and the authors of this product will not be liable to the user of this product for any activity 
involving the product with respect to the following: (a) lost profits, lost savings, or any other consequential damages; 
(b) the fitness of the product for a particular purpose; or (c) use of the product or results obtained from use of the 
product. This product is considered to be exempt from the Geologist Licensing Act [RCW 18.220.190 (4)] because it is 
geological research conducted by the State of Washington, Department of Natural Resources, Division of Geology and 
Earth Resources.
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INTRODUCTION

The Walla Walla and College Place 1:24,000-scale quadrangles are located in and near 
the center of the Walla Walla basin. The most extensive geologic reports for the area 
include “Geology and ground-water resources of the Walla Walla River basin, Wash- 
ington–Oregon” by Newcomb (1965) and two reports by Kennedy/Jenks Consultants 
(2003, 2004) on subsurface geology of a portion of the quadrangles. The quadrangles 
were mapped in 2005 and 2006 by Robert Derkey and Dale Stradling. Kevin Lindsey 
and Terry Tolan of Kennedy/Jenks Consultants are included as authors for contribut-
ing their extensive knowledge of the subsurface geology of the area, which was incor-
porated into this report.

GEOLOGY AND GEOMORPHOLOGY

Miocene Columbia River Basalt Group is the oldest exposed rock in the quadrangles. 
It is overlain by Miocene–Pliocene clastic deposits, which in turn are overlain by 
Quaternary deposits. The lower of two Miocene–Pliocene clastic sediment units is 
predominantly fine grained and is known only from water well logs. Thickness distri-
bution of the lower unit appears to be controlled by faulting in the two quadrangles. 
Exposures of the upper unit are limited to two gravel pits. We suggest that the 
Miocene–Pliocene sediments represent deposits shed from the rising Blue Mountains 
to the southeast of the quadrangles. Fine-grained clastic deposits that predominated in 
the earlier stages of uplift were followed by deposition of coarser clastic material 
(conglomerate) from continued uplift.

The majority of sediments exposed in the two quadrangles are Quaternary— 
loess, slackwater flood sediments or Touchet beds (Flint, 1938), and alluvium. Cross 
sections generated from contours of subsurface units in the Kennedy/Jenks reports 
(2003, 2004), however, demonstrate that the thickness of the Quaternary units is small 
relative to the underlying Miocene and Pliocene units.

We have divided the quadrangles into geomorphic units that we call rolling hills, 
terraces, and modern valleys. The rolling hills are found in the north-central, northeast 
corner, and east-central areas of the quadrangle. The terraces are found in the gently 
west-sloping area immediately north of Mill Creek valley, the area east and southeast 
of the City of Walla Walla, and isolated hills surrounded by the stream valleys that 
occur west and southwest of Walla Walla. The modern valleys consist of the active 
flood plains of the Walla Walla River and its tributaries. The deposits underlying the 
rolling hills and terraces are different in different parts of each unit. Consequently, we 
have avoided suggesting any genesis for these two units. We feel the extent of our 
mapping throughout the area is insufficient for any genetic interpretations. The rolling 
hills and terraces are quite evident when traveling through the two quadrangles.

To delineate the approximate extent of the rolling hills and terraces, we have 
designated the underlying deposits with numeric subscripts on the unit symbols. The 
subscript ‘1’ indicates that the geologic unit is in the rolling hills (unit Qfst1 or Ql1). 
Polygons containing unit symbols with a subscript ‘2’ are part of the terraces (unit 
Qfst2 and Ql2). Colors depicting the geologic units in the rolling hills on the map are 
also slightly darker colored than their counterpart in the terraces.

Loess was deposited fairly continuously throughout much of the Pleistocene as 
windblown dust across treeless areas south of the glacial front. An older loess 
sequence (unit Ql1) underlies the rolling hills in the northeast and eastern parts of the 
Walla Walla map area. We believe the younger loess sequence (unit Ql2) is a terrace 
developed over portions of the older loess sequence.

Slackwater flood deposits called ‘Touchet beds’ were deposited intermittently 
near the end of the Pleistocene when catastrophic floodwaters ponded behind Wallula 
Gap (Waitt, 1985), which is immediately downstream of the confluence of the Walla 
Walla River with the Columbia River. Two types of Touchet beds are recognized in the 
two quadrangles—an older sequence with subtle rhythmic bedding and a younger 
sequence with conspicuous rhythmic bedding. The difference between the two types 
of Touchet beds appears to be the presence or absence of silt at the top of an individual 
bed; silt at the top of each bed delineates their rhythmic nature.

Where the older, subtly rhythmic Touchet beds occur exclusive of the conspicu-
ously rhythmic Touchet beds, they have been mapped separately (unit Qfst1). This 
corresponds to the rolling hills of the north central and northwest parts of the Walla 
Walla map area. The Touchet beds underlying most of the terraces are the younger, 
conspicuously rhythmic beds. The younger Touchet beds form most of the extensive 
terrace area north of the valley of Mill Creek and the erosional remnants in the valleys 
of Mill Creek and the Walla Walla River. In the western part of the Walla Walla map 
area, erosion has dissected portions of the terraces exposing the older, subtly rhythmic 
Touchet beds. Limited exposures precluded mapping the two types of Touchet beds 
separately in the terraces. The younger sequence is also draped over hills of the older 
sequence, notably along Ireland Road near the western edge of the College Place 
quadrangle.

Touchet beds occur to an altitude of 1100 to 1200 ft (335–366 m) in the Walla 
Walla Valley and are of variable thickness due to deposition on an irregular paleosur-
face (Newcomb, 1965; Kennedy/Jenks Consultants, 2004). In the many roadcuts we 
examined, we did not identify any slackwater deposits in the loess, nor did we identify 
any loess interbedded with Touchet beds. We suggest that the loess and Touchet beds 
were deposited with little overlap.

A thin veneer of post-flooding loess, ranging from 0 to 6 ft (0–2 m) in thickness, 
overlies the Touchet beds. The amount was difficult to determine because exposures 
are poor and limited to roadcuts. On plowed fields, loess is brown and the Touchet 
beds are light gray; thus, we could distinguish extensive areas without loess cover that 
we mapped as Touchet beds. It was difficult to determine the amount of post-flooding 
loess deposited on older loess because they are difficult to distinguish from each other. 
We estimate that the amount of post-flooding loess deposited on older loess is similar 
to the amount deposited on the Touchet beds, that is, 0 to 6 ft (0–2 m).

STRUCTURE

Strike-slip faulting controls the geometry of the Walla Walla basin. Kennedy/Jenks 
Consultants (2004) reported that “previous geologic and hydrogeologic investigations 
(Newcomb, 1965; Farooqui and Thoms, 1980; Foundation Sciences, Inc., 1980; 
Swanson and others, 1980; Schuster, 1994) have identified a number of faults and 
folds within the project area”. The locations of faults identified or inferred by previous 
investigators were slightly modified for this study and, in some cases, extended. All 
faults are concealed and locations were based on changes in elevation of the top of the 
basalt, determined from water well logs. The faulting is oblique-slip with relative 
down and upfaulted portions giving the impression of horst and graben blocks. Some 
of the faulting is projected from bedrock exposures east of the two quadrangles 
(Kennedy/Jenks Consultants, 2004). A brief discussion of each structure on the map 
follows.
Walla Walla syncline—Based on a top-of-basalt map produced from water well logs, 
Newcomb (1965) postulated a broad syncline, which he named the Walla Walla 
syncline. Additional depth-to-basalt data of Kennedy/Jenks Consultants (2003, 2004) 
suggest that rather than a broad syncline, faulting may be the reason for the postulated 
syncline. The syncline axis shown on the geologic map is that of Newcomb (1965).
Cottonwood Creek fault—This fault was originally mapped by Swanson and others 
(1980), based on observed offset in basalt southeast of the map area at the headwaters 
of Cottonwood Creek. Vertical offset is unknown, but could range from 100 ft to more 
than 200 ft down to the northeast (Kennedy/Jenks Consultants, 2004). Our contouring 
suggests that offset could be in excess of 300 ft near the southwest corner of the Walla 
Walla quadrangle.
Promontory Point fault—Clive F. Kienle, Jr., (Foundation Sciences, Inc., 1980, p. 
41) described the Promontory Point fault as a right-lateral oblique-slip fault with at 
least 250 ft of apparent stratigraphic offset (down to the south) southeast of the map 
area in the foothills of the Blue Mountains (Kennedy/Jenks Consultants, 2004). The 
trend is similar to that of the Cottonwood Creek fault. Our contouring suggests the 
offset could be that great along a portion of its length.
Prospect Point fault—The trend of this fault is similar to the trend of the Cottonwood 
Creek and Promontory Point faults. Apparent offset is down to the southwest. Based 
on field relations, Kienle (Foundation Sciences, Inc., 1980) inferred that the Prospect 
Point fault is a right-lateral oblique-slip fault like the Promontory Point fault. Swanson 
and others (1980) and Schuster (1994) believed stratigraphic offset across this fault to 
be greater than 100 to 200 ft.
Mill Creek fault—The name “Mill Creek fault” is here applied to a possible east-
west-trending fault along the southern side of the Mill Creek valley. Truncated spur-
like features on the south side of Mill Creek that form the contact between loess and 
the stream valley are suggestive of a fault; however, depth to basalt in wells in the 
vicinity of the suggested fault does not indicate much, if any, displacement. Kienle 
(Foundation Sciences, Inc., 1980) inferred a displacement on the order of 50 to 100 ft, 
which could be hard to identify from the approximate location of water wells.
Berney fault—A pronounced drop in top of basalt indicates that there is a relatively 
sharp, 200 to 300 ft drop (down to the west) in elevation from the east to west side 
of this fault. Inferred faults southwest of the initially identified Berney fault 
(Kennedy/Jenks Consultants, 2004) were added due to similar elevation decreases and 
are labeled “Berney Fault(?)”. The orientation of these faults is consistent with an 
origin as a secondary shear associated with the dextral oblique-slip Promontory Point, 
Mill Creek, Prospect Point, and Cottonwood Creek faults (Kennedy/Jenks 
Consultants, 2004). If the Berney fault is offset by the Promontory Point and 
Cottonwood Creek faults, the right-lateral offset is in the range of 5000 to 10,000 ft for 
each fault.
College Place fault—This fault, originally called the “College Place Flexure” by 
Newcomb (1965), is a ground-water barrier in the Walla Walla area. Newcomb (1970) 
changed his interpretation of this structure from a flexural fold to a fault. Apparent 
stratigraphic offset was estimated by Kienle (Foundation Sciences, Inc., 1980) to be 
100 to 200 ft.
Pedigo fault—We included a new fault to account for a rapid change in elevation of 
the top of the basalt surface north of and parallel to the College Place fault. Offset is 
about 150 ft. The fault occurs at the transition from rhythmically bedded Touchet beds 
of the gently west-sloping younger terrace to massive bedded Touchet beds of the 
older rolling hills terrace. We suggest that there could have been movement on this 
fault following deposition of massive-bedded Touchet beds and before deposition of 
rhythmically bedded Touchet beds.

Mud Creek fault—We propose another new fault based on a change in elevation of 
the top of the basalt, which drops to below sea level (Bush and others, 1973) on the 
south side of the fault. Relief on this probable fault in the Lowden quadrangle west of 
the College Place quadrangle is over 200 ft.

DESCRIPTION OF MAP UNITS

Quaternary Deposits

 Qa Alluvium (Holocene)—Discontinuous, unconsolidated deposits of clay, 
silt, fine sand, and gravel found in and adjacent to stream channels and on 
the flood plain adjacent to streams on the valley floor; primarily reworked, 
locally derived loess and flood deposits. Local occurrences of gravel are 
differentiated from Miocene and Pliocene conglomerate by the absence of 
weathered basalt clasts, presence of clay matrix, and cementation 
(Kennedy/Jenks Consultants, 2003, 2004). Contacts between these depos-
its and the parent materials are rarely exposed.

 Qfs(t) Touchet beds (Pleistocene)—Glacial slackwater flood deposits, consist-
ing of two types: an older sequence with subtle rhythmic bedding and a 
younger sequence that contains conspicuous rhythmic bedding. The older 
sequence is predominantly light gray or tan to white sand with minor silt, 
clay, and sparse pebbles and some local, ice-rafted gravel indicating 
subaqueous to aqueous origin. It exhibits faint rhythmic bedding when 
observed from a distance under low-angle light conditions and higher 
(spring) moisture conditions. The younger sequence consists of well strati-
fied, normally graded, fine- to medium-grained felsic to basaltic sand at the 
base, grading upward to felsic silt. Rhythmically bedded Touchet beds 
exhibit soft sediment deformation features. Individual beds range from a 
few centimeters to 1 m (3 ft) thick (Waitt, 1985). Remnant buttes in Mill 
Creek valley are rhythmically bedded Touchet beds; north of Mill Creek 
Valley, well-bedded deposits overlie massive-appearing Touchet beds and 
are sometimes draped over hilltops of older deposits. Up to 2 m (7 ft) of 
loess mantles most of the Touchet beds; however, because it is inconsis-
tently distributed and thin, it is not mapped separately. Cross-cutting clastic 
dikes are common (Fecht and others, 1999) in roadcuts of Touchet beds in 
the two quadrangles. Unit Qfst1 indicates Touchet beds underlying the 
older, more dissected rolling hills, and unit Qfst2 is Touchet beds underly-
ing the younger, less dissected terraces.

 Ql Loess (Pleistocene)—Silt, clay, and fine sand; tan to light brown in 
roadcuts and related exposures; massive to poorly stratified silt and very 
fine sand (Busacca and McDonald, 1994; Baker and others, 1991); brown 
to dark brown on plowed fields. The only loess included on the map under-
lies the Touchet beds. Loess that mantles Touchet beds (generally, less than 
2 m or 7 ft) was mapped as Touchet beds. Pedogenic calcium carbonate 
occurs at multiple horizons in large roadcuts. Thickness of the loess ranges 
from about 5 to 50 ft (Newcomb, 1965). Unit Ql1 indicates loess underlying 
the older, more dissected rolling hills, and unit Ql2 is loess underlying the 
younger, less dissected terraces.

Miocene and Pliocene Deposits

 MPcg Conglomerate (Miocene–Pliocene)—Consists of a sequence of variably 
cemented sandy gravel with a muddy to sandy, silicic to calcic matrix that 
underlies much of the Walla Walla basin. Clasts are predominantly basaltic 
in composition and are well rounded. This conglomerate is differentiated 
from younger Quaternary alluvium gravels by the presence of weathered 
basalt clasts, clay matrix, and cementation, which are absent in the younger 
gravels.

 MPf Fine-grained sediments (Miocene–Pliocene)(cross sections only)—Well 
drillers describe this unit as silt, sandy silt, sandy mud, and blue, green, and 
yellow clay. In the Oregon part of the basin, sandy and even gravelly 
intervals are present locally in these fine strata (Kennedy/Jenks 
Consultants, 2003). This unit varies in thickness over short distances, 
which may be due to faulting or rapid facies changes, perhaps as clastic 
debris was shed from the nearby Blue Mountains. The contact between the 
conglomerate and fine-grained sediments is probably not a single, continu-
ous surface, but rather a series of interfingering conglomeratic and fine-
grained sediments.

 Mv(wfs) Frenchman Springs Member of the Wanapum Basalt, Columbia River 
Basalt Group (middle Miocene)—Three small exposures of basalt in the 
northwest corner of the College Place quadrangle are the chemical type of 
the Frenchman Springs Member and probably either Sentinel Gap or Silver 
Falls flows (Steve Riedel, Pacific Northwest National Laboratory, written 
commun., 2006).

GEOLOGIC SYMBOLS

Contact—dashed where inferred

Fault, unknown offset—dotted where concealed; queried where 
uncertain

Syncline—dotted where concealed; queried where uncertain

Geochemistry sample site

Modified land—soil, sediment, or geologic material modified by 
excavation.
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