
600

600

600

600

600

400

400

400

40
0 400

40
0

40
0

40
0

400

300
300

400

500

500

300

500

500

500

500

500

500

500

500

500

500

300

UMATILLA

Cottonwood
Bend

Minnehaha
Spring

730

730
730

395

395

82

82

82

207

W
ESTLAND RD

TS HT11 
W

N

DR E
NILRE

WOP

BELLINGER RD

COUNTRY LN

POWERLINE RD

6TH ST

DR
 R

EV
IR

 
AL

LI
T

A
M

U

BENSEL RD

NL YENOOC

W ELM AVE

W HIGHLAND AVE

MINNEHAHA AVE

DR 
D

N
ALTSE

W

FEEDVILLE RD

DR ELK
NIH-

NOTSI
MREH

10

8

9

29

19

9

5

33

19

20

17

15

18

4

8

3

28

16

25

28

20

21

17

29

21

16

24

30

7

34

32

18

R 
27

 E
R 

28
 E

R 
27

 E
R 

28
 E

T 5 N
T 4 N

T 5 N
T 4 N

WASHINGTON

OREGON

BENTON CO

UMATILLA CO

A LINE CANAL

I CANAL

W
ES

TL
AN

D 
A 

CA
N

AL

HERM
ISTON DITCH

MAXWELL CANAL

FEED CANAL

BROWNELL DITCH

W
ESTLAN

D A CAN
AL

R-3 PIPE

WESTLAND F CANAL

WEST EXTENSION IRRIGATION CANAL

COLUMBIA RIVER

LAKE UMATILLA

U
M

ATILLA RIVER

U
M

ATILLA RIVER

U
M

A
TILLA

 R
IV

E
R

U
M

AT ILLA RIVER

w

w

w

w

w

w

w

w

w

w

br

tr

w

w

ul

ul

vb1

vb1

vb1

vb2

vb2

a

a

d

ul

vb1

m

vb2

ch

vb2

vb2

vb1

vb1

vb1

vbc

vb3

vb3

vb2

vb1

vb1

vb2

m

m

vb2

vb2

vb3

vb3

vb3

vb2

vb1

vb0

vb2

vb2

ul

ul

ul

m

m lv

lv

vb2

vb2

ul

ul

vbc

ul

ul

ul

ul

ul

ul

ul

vbc

m

ul

a

a

vb1

m

m

m

tr

tr

tr

tr

tr

ul

ul

br

br

br

ul

br

hs

hs

hs

hs

hs

hs

hs

hs

hs

hs

hs

m

m

m

m

ul

ul

ul

a

a

a

a

hs

hs

ul

m

m

ul

ul

m

lv

d

a

d

am
ch

ch

lv

ch

pc

ch

ch

fa

pc

ch

d

d

d

d

d

d

d

d

d

e e

e

e

e

e

e

e

d

d

d

45°55'

45°54'

45°53'

45°52'

45°51'

45°50'

45°49'

45°48'

45°55'

45°54'

45°53'

45°52'

45°51'

45°50'

45°49'

45°48'

45°48'

119°17'

119°16'

119°18'

119°19'

119°20'

119°20'

119°20'

119°21'

119°21'

119°21'

119°21'

119°22'

119°22'

119°19'

119°21'

119°22' 119°19'

119°21' 119°20'119°22'

Base modified from U.S. Geological Survey US Topo vector 
data, Umatilla and Hermiston, 1:24,000, 2020
Shaded relief from 2020 Oregon Lidar Consortium Umatilla 
River 3DEP survey, acquired October 31–November 1, 2020
Universal Transverse Mercator projection, zone 11 north; 
North American Datum of 1983

Geomorphology interpreted by Ian P. Yuh, 2022–2023
Geospatial database by Ian P. Yuh
Edited by Regan Austin; digital cartographic production by 
JoJo Mangano and Katie Sullivan
Manuscript approved for publication on August 8, 2024

14°

APPROXIMATE MEAN
DECLINATION, 2024

M
A

G
N

ET
IC

  N
O

RT
H

TR
U

E 
 N

O
RT

H

7000 FEET1000 10000 2000 3000 5000 60004000

0.5 1 KILOMETER1 0

SCALE 1:12 000
1/21 0 1 MILE

CONTOUR INTERVAL 100 FEET
NORTH AMERICAN VERTICAL DATUM OF 1988

OREGON

MAP  LOCATION

Any use of trade, product, or firm names in this publication is for descriptive purposes only and 
does not imply endorsement by the U.S. Government

This map or plate is offered as an online-only, digital publication. Users should be aware that, 
because of differences in rendering processes and pixel resolution, some slight distortion of 
scale may occur when viewing it on a computer screen or when printing it on an electronic 
plotter, even when it is viewed or printed at its intended publication scale

Digital files available at https://doi.org/10.3133/sim3527 and https://doi.org/10.5066/P13OOE7Q

Suggested citation: Yuh, I.P., Haugerud, R.A., O’Connor, J.E., and O’Daniel, S.J., 2024, Geomorphic 
map of the Umatilla River corridor, Oregon: U.S. Geological Survey Scientific Investigations Map 
3527, 6 sheets, https://doi.org/10.3133/sim3527.

Associated data for this publication: Yuh, I.P., Haugerud, R.A., O’Connor, J.E., and O’Daniel, S.J., 
2024, Geospatial database for the geomorphic map of the Umatilla River corridor, Oregon: 
U.S. Geological Survey data release, https://doi.org/10.5066/P13OOE7Q.

ISSN 2329-132X (online)
https://doi.org/10.3133/sim3527

1U.S. Geological Survey;
2Confederated Tribes of the Umatilla Indian Reservation

Geomorphic Map of the Umatilla River Corridor, Oregon
By

By Ian P. Yuh,1 Ralph A. Haugerud,1 Jim E. O’Connor,1 and Scott J. O’Daniel2

2024

Scientific Investigations Map 3527
Sheet 1 of 6

Prepared in cooperation with the
Confederated Tribes of the Umatilla Indian Reservation

U.S. Department of the Interior
U.S. Geological Survey

DISCUSSION
This map portrays the distribution of landforms along the Umatilla River in northeastern Oregon and 

covers a corridor 127 kilometers (km) long from the confluence of the Umatilla River with the Columbia 
River (sheet 1) upstream to Meacham Creek (sheet 6). The map encompasses the valley bottom and extends 
about 1 km up the adjoining hillslopes. Map data are intended to support water quality and fisheries 
enhancement efforts pursuant to the First Foods, a resource-management approach that focuses on 
traditionally gathered foods including water, fish, big game, roots, and berries and calls attention to the 
reciprocity between people and the foods upon which humans depend (Quaempts and others, 2018).

The Umatilla River drains about 6,300 square kilometers (km2) on the northwest slope of the Blue 
Mountains in northeast Oregon. Most of the drainage basin is underlain by Miocene basalt flows of the 
Columbia River Basalt Group (Madin and Geitgey, 2007). Younger, weakly lithified, late Miocene and 
early Pliocene gravel deposits of local origin (for example, McKay Formation, Farooqui and others, 1981) 
are mapped in a few places. Upland surfaces are mantled with windborne silt (loess) correlative with 
deposits elsewhere known as the Palouse Formation. Surfaces below an elevation of about 340 meters 
(O’Connor and others, 2020) were inundated repeatedly by large Pleistocene glacial outburst floods, most 
emanating from glacial Lake Missoula in western Montana. In backflooded areas such as the lower 
Umatilla River valley, Missoula floods deposited extensive slack-water silt (Touchet Beds of Flint, 1938).

Areas mapped as open water (unit w), active channel and tie channel (units ch, tc), flood basin 
(unit fb), valley bottom (units vb0 through vb4), and modified land (units m, a, lv, d, e, s) constitute the 
geomorphic floodplain: the area subject to occasional inundation by the Umatilla River. Deposits and 
landforms within the floodplain are inset into Missoula flood deposits and hence postdate the 
20–15-kilo-annum Missoula floods (O’Connor and others, 2020). Some floodplain deposits are no more 
than a few centuries old, as indicated by substantial erosion and deposition during the Umatilla River flood 
of February 2020, the largest since systematic measurements began in October 1903 (U.S. Geological 
Survey [USGS] streamgage 14033500, Umatilla River near Umatilla, Oreg.; USGS, 2023). Deposits and 
landforms of the floodplain are transient features within the longer-term incision of the Umatilla River into 
mid-Miocene flood basalts and younger gravel of the McKay Formation.

Indigenous Cayuse, Umatilla, and Walla Walla people were migratory and had minimal direct impact 
on the landscape (for example, Hunn and others, 1990). Beginning in the 1840s, European-American 
settlement brought about extensive landscape modification, including construction of the railway along the 
Umatilla River valley bottom in 1884 (Peterson del Mar, 2005); construction of highways; widespread 
ditching, leveling, and plowing for agriculture; logging of headwater forests; urban development in 
Pendleton and smaller towns; aggregate mining; and damming and diversion of the river into irrigation 
ditches (Wissmar and others, 1994). By the 1920s, Chinook (Oncorhynchus tshawytscha) and coho 
(O. kisutch) salmon had been extirpated and steelhead (O. mykiss) stocks were substantially reduced 
(Phillips and others, 2007). Furnish (Coe) Dam, 16 km west of Pendleton at Horseshoe Curve, was built in 
1909 to store irrigation water (East Oregonian, 2004). It quickly silted in (forming the surface mapped as 
unit s) and was breached in 1934 to reduce flooding of the nearby railway tunnel. Flood, siltation, and dam 
breach provide strong constraints on ages of the youngest features in the river corridor.

This geomorphic map is similar to a standard geologic map in that it defines units or polygons of 
genetically distinct origin, such as fluvially derived floodplain deposits or wind-blown eolian sand and silt. 
It differs from a geologic map in that this mapping is from landform characteristics, particularly form and 
elevation, rather than from earth materials as is generally the case for a geologic map. Using form as a 
criterion tightens the relation between map units and modern formative processes, such as flooding and 
channel migration. Our focus is on valley bottom features and processes; thus we have lumped together 
some hillslope features. The map is derived from a geospatial database largely interpreted from late 2020 
(after the February flood) and 2016 airborne lidar surveys commissioned by the Oregon Lidar Consortium 
(Oregon Department of Geology and Mineral Industries, 2022), supplemented by examination of 2020 
aerial photography from the National Agriculture Imagery Program (Earth Resources Observation and 
Science [EROS] Center, 2018), two brief field visits, and existing soil and geologic maps (Johnson and 
Makinson, 1988; Madin and Geitgey, 2007). Lidar interpretation relied on hillshade, vertical hillshade, and 
height-above-river images calculated from the lidar digital elevation model. The geospatial database of 
geomorphologic mapping is available from Yuh and others (2024).

DESCRIPTION OF MAP UNITS

HOLOCENE SURFACES

Modified land (Holocene)—Filled and (or) graded area; surface smooth to irregular. Locally 
includes areas of excavations, road and railroad embankments, settling ponds, and urban 
and (or) industrial development. Mostly subdivided into artificial fill (a), levee (lv), ditch 
(d), excavated land (e), and impounded sediments (s)

Artificial fill—Surface of fill bodies of roads and railways

Levee—Linear or sublinear embankment immediately adjacent to channels; used for flood 
control

Ditch—Narrow manmade channel used for irrigation or drainage. Generally linear or 
sublinear along valley bottom; follows contour along hillslope or upland surfaces

Excavated land—Area where surficial material has been removed by human processes, 
forming depression commonly bounded by steep sides; may be filled with water

Impounded sediments—Sediments impounded by historic Furnish (Coe) Dam (constructed 
1909; removed 1934) at Horseshoe Curve. Deposits drape over underlying surfaces; 
bounded by steep erosional banks along Umatilla River

Water (Holocene)—Water surface at time of lidar collection in late fall 2020

Channel (Holocene)—Single thread or anastomosing fluvial channel with little to no water 
flow at time of lidar collection. Mapped along Umatilla River channel and larger tributary 
stream channels

Tie channel (Holocene)—Channel connecting flood basin (fb) west of Echo and Stanfield to 
Umatilla River; formed from outflow of water in basin

Paleochannel (Holocene)—Former course of Umatilla River; distinguished from channel (ch) 
and tie channel (tc) by subdued landform suggesting inactivity, and from valley bottom 
(vb) by sinuous fluvial depression. Commonly crosscut by younger channels

Valley bottom (Holocene)—Alluvial valley bottom; subdivided (from youngest to oldest) into 
vb0, vb1, vb2, vb3, vb4, vbt, and vbc on the basis of crosscutting relationship, relative 
elevation, and watershed: Umatilla River (vb0–4), Umatilla River tributary (vbt), or 
Columbia River (vbc)

Active bar—Unvegetated or minimally vegetated gravel bar along Umatilla River and 
Meacham Creek, generally less than 2 meters above river; youngest fluvial deposit; active 
sediment transport during high water level

Lowest valley bottom—Commonly vegetated bars adjacent to Umatilla River and Meacham 
Creek. Generally less than 2 meters above river; often inundated by seasonal floods

Lower valley bottom—Higher relative elevation than vb1; generally 2–3 meters above river. 
Commonly crosscut by vb1 and more distal to river. Possible inundation by seasonal 
floods

Higher valley bottom—Higher relative elevation than vb2; generally more than 3 meters 
above river. Commonly crosscut by vb1 or vb2. Possible inundation by major floods

Highest valley bottom—Higher relative elevation than vb3; mapped where valley bottom is 
crosscut by vb3

Tributary valley bottom—Valley bottom formed by tributary stream of Umatilla River, 
excluding Meacham Creek; undivided

Columbia River valley bottom—Valley bottom of Columbia River near confluence with 
Umatilla River; undivided

Fan (Holocene)—Mostly moderately sloping (2–5º), cone-shaped surfaces; formed where 
stream issues from narrow valley into broad valley, or where tributary stream is near or at 
junction with main stream

Flood basin (Holocene)—Low-lying area in floodplain west of Echo and Stanfield. Indistinct 
boundary with valley bottom; broad shallow depression generally within 2 meters of river 
elevation. Possible seasonal inundation

Dune (Holocene)—Elongated mound shaped by eolian processes, WSW–ENE-trending. Recent 
movement evidenced by draping over tie channels (tc) and previously plowed land. 
Mapped over floodplain west of Echo and Stanfield

HOLOCENE TO PLEISTOCENE SURFACES

Terrace (Holocene to Pleistocene)—Flat to gently sloping surfaces bounded above and below 
by steeper surfaces, commonly hillslope (hs). Former valley bottom before river incised 
further

Hillslope (Holocene to Pleistocene)—Steep (commonly 20–35º) surfaces that appear to be 
formed by creep, debris flow, shallow landsliding, and other mass-movement processes. 
Commonly has distinct breaks in slope at upslope and downslope margins. Cut into 
adjacent topography. As mapped, includes narrow (less than about 30 meters) alluvial flats 
on floors of minor gullies

Hillslope bedrock—Exposed bedrock on hillslope, evident from irregular surface texture in 
lidar topography

Bedrock (Holocene to Pleistocene)—Exposed bedrock, evident from surface texture in lidar 
topography; as mapped, commonly scablands and other rock surfaces scoured by late 
Pleistocene outburst floods

Upland (Holocene to Pleistocene)—Flat or rolling, slightly sloping surfaces without internal 
breaks in slope, where sediment transport is dominated by diffusive and eolian processes. 
As mapped, includes geomorphic features created by late Pleistocene outburst floods and 
dune fields outside of floodplain when draped over upland surfaces

EXPLANATION OF MAP SYMBOL
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