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INTRODUCTION

The purpose of this study is first, to determine the feasibility of using river profile and su:-
rounding topographical relationships to identify where geologic controls exist, and second, to expose
regions of current uplift on the Oregon Coast. River course and elevation change for 22 rivers and
tributaries on the coast of Oregon were digitized from 7%' and 15’ topographic quadrangle maps
from the U.S. Geological Survey. Lengths varied from under 25 km to over 350 km. Relief varied
from 100 m on some of the shorter tributaries, to over 1600 m on the longer rivers. The ratio of relief
to length ranged from .2 to 3.6%. The ratio of the area above the river profile within a rectangle
defined by relief and length to that below the profile ranged from 1.33 to 13, with a mean of 3 8
Changes in river slope and valley character were compared to geologic information as presented
on Peck’s 1961 “Geologic Map of Oregon West of the 1214t Meridian”, U.S. Geologic Survey Map
1-325. Peck’s map was the most complete reference for geologic information over the entire Oregon

coast, and included sufficient detail along river drainages to explain most of the anomalies on the
drainages.

BACKGROUND

A river’s natural development is from steep slopes in the headlands, where there is little water
volume and erosive capability, to flat slopes at the mouth where water volume, and hence erosive
capability, have increased. When the river system is in equilibrium, there will be a smooth transition
from the steep head to the flat mouth as the river systemn balances energy (discharge and elevation
change) and work (sediment load and degradation). Where the change in slope is irregular, there
may be a change in water discharge (an increase in discharge results in a decrease in slope), lithologic
change, or tectonic motion. A change in lithology could be expressed in river course change, a
change in meander behavior, a rhange in valley shape, and change in river slope. Downstream of
uplift there is downcutting and increased sinuousity if the uplift rate is slow enough, or entrenched
meanders if the rate is too fast. The morphology upstream of an uplifted region resembles an area
of subsidence, having flooded channels, bank erosion, and generally flattened slope. Since the river
system is always eroding toward equilibrium, tectonic effects are not observed for long periods of
time, unless they are an ongoing process.

DISCUSSION

River elevation and slope versus length profiles were constructed for 22 rivers. The theoretical
profile for each river was also generated, theory anticipating a smooth exponential decrease in
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Figure 1. River profiles for four rivers studied on the Oregon Coast. Dotted line represents ‘ideal’, or
theoretical profile. Valley profiles at several places along the river are also included, demonstrating

entrenching on downstream flat sections of rivers. Convex profiles toward mouths of rivers suggest
ougoing uplift within 50 to 100 km of the coast.



