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Lateral Channel Migration and Bank Erosion along the Marys  
River and Selected Tributaries  

A report prepared for the Marys River Watershed Council 

by  

Barbara Ellis-Sugai, PhD  
Siuslaw Natjonal Foresl  

Introduction 

The Marys River and most of its tributaries drain the eastern slope of the Coast 

Range west of CorvaUis. The exception is Muddy Creek. a tributary system that flows 
north for 15 miles along the western edge of the \Villarnette Valley and joins the Marys 

River Corvallis and Philomath. The Marys Rjve-r enters the \Villamette River at 

Corvallis (Figure 1)_ 

The purpose of this study is to document where lateral channel migration and 
bank erosion have occurred, and possible causes for bank erosion along the Marys River 
and selected tributaries. In order to understand why rivers change over time, it is 

necessary to understand the geologic and geomorphic setting of the river system and the 
Jand use history that influences channel stabiHty. 

Methodology 

Digital ortboquad aerial photos from 1994 and other map data were obtained from 

the Bemon County GIS (geographical information systems) Department These digital 

air photos served as the base map for creating new maps that show the location of 

selected stream channels and the extent of riparian vegetation over time, ArcView 3.0 

software wa... used to ereate and analyze the maps made for this study. 

Historic air photos were obtained from the Oregon State University library. Air 

photos were available for the following years: 1936 (air photos were only taken of the 

Willamette Valley), 1956, 1963, and 1970_ Stream channel1ocations aud the extent of 

dpadan vegetation that consisted of trees and brush were traced onto drafting film 
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Figure 1: Location map of the Marys River, Greasy Creek and Muddy Creek. 
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(mylar). These mylar maps were reduced to the same scale as the 1994 stream maps. and 

the historic location of the stream channels were overlain with the 1994 channel location. 
Historic channel locations were then digitized onto new layers (computer files) using 

ArcView 3.0. TabJe 1 shows which streams were analyzed for each year air photos were 
available. 

Table 1: Stream channel location and riparian vegetation for selected streams 
,, 

I db' h danalyze Dyate oto ate. 
1936 1957 1963 1970 1994 ,, 

: Stream 
c c c c c 

c,2 we ii ·2 w c a,g "!:s c: .2 wc e.Q 
ro- ",- ro-c 0 -$ co 0::; co -J!! li c 0 -"c::;::: c:;..::< e:;::: c·- c:;::: mm.'" " !l.", .q "" '" " ""8 .!l-. 0.'" .c 0 ""8 '" ' if u..Q ,- '" -0 ' u_ ti: > u_ n::, 0_ oc>: 

; Marys River above X 
: Greasv Creek 
i Tum Tum River X 

Marys River from X X X X X X X X X X , 
Greasy Creek to ,, ,, , 
mouth , , , , 
Greas Creek X X Ix X ,, 
Muddy Creek :X X X X X X 

, 

Cross-sections were measured on Greasy Creek and on the Marys River south of 
Philomath. Cross-sections add a third dimension to a stream's description. Several 

pieces of data can be collected from a cross-section. The cross-sectional area is 

necessary for calculating discharge, The ratio of the width to the depth of the stream is 

useful for classifying the stream type. The amount of entrenchment, or downcutting into 

the floodplain. can be calculated from a 

GeolQgic and Geomorphic History of tbe Marys River 

Before uplift of the Coast Range began at approximately 25 million years ago 
(mid-Oligocene) (Orr, et 01 .• 1992), the Marys River was a fairly large river that flowed 
west from the Cascades to the Pacific Ocean. As uplift of the coastal mountains began. 

the Mary'S River began to downeut into the volcanic bedrock of the Coast Range. Today. 

these incised meanders of the Marys River can be seen west of Greasy Creek. 

Eventually, the uplift of the Coast Range cut the Marys River into two distinct rivers. 
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The Marys River on the east side of the Coast Range crest reversed flow and began to 

flow into the Willamette Valley. The Marys River west of the Coast Range crest became 
the modem Yaquina River. This larger. older continuous river system left behind three 

pieces of evidence: for its fonner existence: 1) 1be incised meanders are much larger in 

the upstream portions of the Marys River in the Coast Range. as compared to the 

meanders that are downstream in the WHlamette Valley. Meanders in a river would be 

expected to increase in size downstream as the size of the river increased. 2) River 

gravels were deposited in a wind gap in the Coast Range crest west of Summit. 

suggesting a large river once flowed through and acrOSs the Coast Range area. 3) 

Volcanic debris, mainly ash from the Cascade Mountains, was deposited on the west side 

of the coast Range. Rivers flowing west from the Cascades are the most logical 

explanation for these deposits (Niem, 1976), 

At the end of the ]>Ieistocene ice ages, approximately ll.000 years ago, the 

Viillamette Valley was a large lake. Baldwin (1959) estimates water levels were as high 

as 400 feet above present day sea level. lbe large lake that covered the Willamette 

Valley was a result of flooding that originated in western Montana. During the 

Pleistocene (approximately 2 million years: ago to 10,000 years ago), a large ice-dammed 

lake had formed in western Montana in the vicinity of Missoula. As the last ice age drew 

to a close, the ice dam repeatedly falled, rc-fom!ed and failed again between 15,500 and 

I 3,.000 years ago. Each time the ice dam failed, large volwnes of water surged across 

northern Idaho, south through eastern Washington and down the Columbia River, Near 

the modem town of Rainier. the floodwaters ran into a restricted portion of the Columbia 

River. The floodwaters slowed and backed up into the Willamette Valley as far south.as 

Eugene (Orr et a1., 1992). 

The floodwaters carried sUt and icebergs with boulders and cobbles embedded in 

them. The layer of sjlt is up to )00 feet deep along the WHlamette River and its 

tributaries, and the top of the sih deposited by the floodwaters is typically 180 to 200 feet 

in elevation (Orr, et at. 1992), The boundary between the vo1canic bedrock of the Coast 

Range and the Pleistocene flood-deposited. silts is just west of the confJuence of Greasy 

Creek and the Marys River. 
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When the WiUamette Valley was a lake, Ihe Marys River would have flowed out 

of the Coast Range into the lake near the confluence with Greasy Creek. When streams 
enter bodies of water, they deposit sediments that ereate deltas:. Baldwin (1959) mentions 

that alluvial deposits can be found along both the eastern and western edges of the 

Wi1lamette Valley. The remnants of the Marys River delta can be seen on the US 

Geological Survey 7.5 minute Corvallis topographic quad map (Fig. 2). Old distributary 

channels (channels that diverge from the main channel to cross a delta or alluvial fan) and 

a gentle fanlike landfonn can be seen on the map. The delta reached as far east as the 

mouth of Muddy Creek. The slope gradient of the ground surface is 0.05% between the 

mouth of the Marys River and the mouth of Muddy Creek. Between the mouths of 

Muddy Creek and Greasy Creek, the old delta surface has a slope gradlent of 0.10%. 

Although slope gradients are very gentle in both areas, the oJd delta surface has a slope 

gradient twice the value of the valley below Muddy Creek. 

After the last of the lake walers had drained away, Muddy Creek began to flow 

north along the western edge of the Willamette Valley. At that time, Muddy Creek was 

probably a larger stream. Evidence of a Jarger, older cha.nnel system in the vicinity of 

Muddy Creek eon be seen in the 1936 air photos. Patlel1lJl of braided streams and large, 

old meanders are present in the farmland around Muddy Creek. fFig. 3. and 3b). The 

old multiple channels around the confluence of Muddy Creek and the Marys River are 

still prone to winter flooding today. 

Sinuoruty and meander patterns can be seen at two scales on Muddy Creek. The 

modem stream is highly sinuous. When the modem meander belt is drawn to contain the 

sinuosity of the modern stream, it reveals that the modem meander belt has. a sinuous 

pattern with a larger wavelength (Fig. 4a and 4b). This larger pattern suggests Ihe 

modem meander belt width actually defines a larger and wider older channeL The 

smaller, modem Muddy Creek is nestled within the banks of the Jarger older channel. 

Recent History of the Marys River, Greasy Creek and Muddy Creek 

Marys River 
The Marys River upstream from Greasy Creek is incised into the Siletz River 

Volcanics of the Coast Range. Thts bedrock is fairly resistant to erosion, as compared to 
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Fig 3a: (next page) Patterns of braided streams and large old meanders can be seen in 

tbe famlland around Muddy Creek, 1936 air photo. 

7 

Fig 3b: (next page) Pattern, of old drainage channels can be seen around the confluence 
of Muddy Creek and the Marys River. 1936 air photo. 
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Figure 4a: Modern and ancient meander belt widths of Muddy  
The modern meander belt width that brackets Muddy Creek has a  
meander patterns of its own. The ancient meander belt width probably  
defines the ancient floodplain of Muddy Creek. Light grey lines are roads.  
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Figure 4b: Close-up of ancient and modem meander widths along Muddy Creek. 
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the sedimentary rocks of the Coast Range, or tbe unconsolidated river and lake deposits 

of tire Willametle Valley. As a result, the location ufthe channel within the volcanic 

bedrock is re1atively stable" Minor amounts of bank erosion on the Marys River in the 

headwaters and small tributaries were noted in the 1994 phmos where bank vegetation 

has been removed or reduced to create agricultural land in the· broader, flat valleys within 

the Coast Range. 

Downstre·am of Greasy Creek. notable Jaterat channel migration has occurred 

between 1936 and 1994 (See Plates 1-5). Plate, I through 4 each show two consecutive 

locations of the Marys River lretween Greasy Creek and the mouth as mapped from air 

photos. The riparian vegetation boundary of the earlier photo date is also shown on each 

plate. Plate 5 shows all locations (be river has occupied between 1936 through 1994. 

Because of the· obvious changes in channel location, this section of the river was studied 

in detail. The _Marys River from the mouth to Greasy Creek was divided into six reaches 

in order IO analyze the channel changes in more detaiL These reaches are shown on 

Figure 5, and listed in Tables 2 through 4. 

Between 1936 and 1956, riparian vegetation was removed from both sides of the 

river south of Philomath and east of Fern Road for a stream length of 2800 feet. In the 

1956 photos. the river channel in this reach is still relatively intact By 1963, however, 

bank erosion, mid-channel point bar deposition. channei widening and channel migration 

were eVIdent in the air photos. Sediment is being introduced into the river from the bank 

erosion. and point bars are more pronounced. Other authors have noted that "once bank 

erosion begins, there is a long term lateral migratiO'n and sediment transport probJem 

underway In the stream. The cycle of bank erosion followed by channel deposition of the 

eroded sediment Jeading to more bank erosion keeps repealing itself" (Robe-rts and 

Church (1986), in Beeson and Doyle (1995)). The 1963 photos also show point bar 

development and channel widening in O'ther areas along the Marys River. 

A stream gage was maintained by the US Geo1ogica! Survey O'n the Marys River 

from 194() 10 1985. It was located 50 feet downstream from Bellfountain Road, 

approxirnutely 2 miles southeast of Philomath. During this time, two significant flood 

events occurred. one io 1964 and one in 1974. The 1964 flood was one of the largest 

flood events of the 20th century in much of Oregon, and was the maximum discharge 
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Figure 5: Location of reaches on the Marys River that were analyzed for length and sinuosity. Stars represent 
breaks between reaches. 



event (13,600 ofs, gage height of 20.72 feet) on the Marys River for the 45-year record 

(Moffatte! aI., 1990). 

The 1963 and 1970 photos bracket the 1964 flood. Some changes in the form of 

bank erosion and meander migration can be seen between Greasy Creek and the mouth of 

the Marys River. Table 3 shows that the Marys River increased its overaU length and 

sJightly increased its sinuosity (Table 4), especially between Bellfountain Road and 

Highway 34. The changes in the stream reaches between the mQuth of the Marys River 

and Greasy Creek are shown in Tables 2, 3 and 4. Results were subtotaled after lhe 

foonh reach because the 1936 photos end between Pern Road and Greasy Creek. 

The 1970 and 1994 air photos bracket the 1974 flood. Dramatic cbanges in the 

Marys River downstream of Greasy Creek can be seen when these air photos. are 

compared (Fig 6, Plate 4). Changes included meander cutoffs. such as the one that 

happened hear the Marys River Park in PhiIomatlJ. and significant bank erosion. In spite 

of the noticeable channel migration and. this section of the Marys River has maintained a 

relatively consistent sinuosity of 1.7 over time (Table 4). The river channel has also 

stayed within a stable meander belt width, By 1994, vegetation had occupied the large 

gravel bar, and non-vegetated point bars are less noticeable. 

Measurements from the 1994 photos show that tne downstream reaches have 

increased in length more than they have in the past. possibly suggesting that a sediment 

wave has been and will continue to be passing downstream through the system, causing 

more deposition on point bars and accompanying bank erosion and meander migration. 

The February 1996 flood was estimated to have a 7-year return interval on the 

Marys River, based on preliminary data from the Corps of Engineers (Coulton, 1997). 

No alr photos have been taken yet after the 1996 flood; therefore, changes in the Marys 

River channel could not be analyzed for this- report. Plate 6 shows the extent of the 

floodwater during the 1996 flood. 
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0.48% . 

*Negative values indicate the length of lne reach decreased during this time period. 
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Figure 6: Marys River channel migration and bank erosion south of Philomath and downstream from Greasy cree'.:: ', .. 
Heavy dotted line = 1937 channel location, fine dotted line = 1963 channel location, solid line = 1970 channel location, 
Black line = 1994 channel location 



stream Length 01 
meander belt 
(8tralght-line 
di8tance) 

*Sinuosity::::: A straight channel 
of 1. The hjgher the number the more sinuous the channe1. 

Discussion ofthe Marys Rt."er 
Four were measured in the vicinity of the Marys River Park south 

of Philomath (See Plate 7, Table 5). Figures 7. and 7b shows the location oflbe cross-

sections. Cross-section I is eonsidered the reference cross-section for this reacb. It is 

located in a part of the channel that is between meander bends, and has bad no lateral 

migration since the 1936 photos. No bank hardening or artificial structures are present. 

An old channel of the Marys River is present on the left side (south bank) of 

2. A gravel bar that is vegetated with grasses separates it from the main 

channel. This side channel probably fills with groundwater during high flows. 

Cross-section 3 is locate·d at the large non-vegetated gravel bar" Lateral migration 

is e"i<ient here, both from the cross·section and historic air photos, The gravel bar 

probably grew larger due to deposition during lhe 19% flood. A non-vegetated gravel 

bar is not evident in this location in the 1994 air photos. On the north, or right side of the 

a side channel behind the gravel bar is present, as wen as a forty-foot wide 

floodplain, The north end of the cr08s-sectjon is just a few feet east of a tributary channel 

that flows around the north and east end of the gravel bar. This tribulary is well incised 

into the terrace above the 4O-foot floodplain. On the opposite, south bank of the Marys 
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Figure 7a: Location of the cross-sections on the Marys River south of Philomath. Solid black line = 1994 channel location, 
dotted heavy line - 1970 channel location, dashed fine line = 1957 channel location, dotted fine line = 1936 channel location. 
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River, the of an old channel location can be seen in the river bank, The 

bottom of the old, abandoned channel is at the same elevation as the top of the large 

gravel bar, 

Cross-section 4 was measured across the riprap just south of the parking area in 

the Marys River Parle A large gravel bar is present opposite the bank with riprap. 

Historic photos show that lateral migration has also occurred in this area. and the gravel 

bar and floodplain have been building north over time, The south end of the cross-

section was located at the edge of the vegetation on the gravel bar, although the vegetated 

gravel bar extended some distance to the south. The vegetation consisted of willows and 

brush, which hampered efforts to get accurate me.1.SUrements. The riprap has constricted 

the width of the river, and (he width/depth ratio is smaller here. In order to maintain a 
cross-sectional area that will carry the river's flow, the rlver has eroded the toe of the 

gravel bar, which leads to deposition downstream. Channel constrictions usually lead to 

higher velocities, and more erosive force downstream, which may explain the bank 

erosion that is taking place at (he next bend, 

Tab" 5: M"rys R'lVer cross-seel one 
Cross Section WidlhlOepth : Entrenchment Ratio'" Rosgen Channel Type ,, ,Number Ratio , 

1 , 14.59 Infinity'" C4 
2 3ll.5 3.31 C4 
3 27.77 Infinity"'" C4 

Infinity"11.70 C41.... . .•Entrenohment ratIo IS deimed as the floodprone channel width divided by the bankfu! channel 
width. The lloodprone width is 1he width of the waler surface when the stream is twice as deep 
as the bankful depth. 

UFloodprone width is grea.terthan channel width, Implies water a1 that depth would spread out of 
Ihe river channel and across the floodplain. 

AH four cross-sections fit the "C4" channel type according to Rosgen's t994 

classification system. According to Rosgen a C4 stream channel is characterized 

as a slightly emrenched. meandering enannel with a welJ-developed floodplain, The 
streambanks are generally made of unconsolidated gravels, sands and silts. As a result. 

the stream is susceptible to accelerated bank erosion, Riparian vegetation is an important 

factor that influences rate·s of bank erosion. The C4 stream type js very sensitive to direct 

channel djsrurbance and changes in the condition of the watershed. flow regime and 
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sediment supply. Both lateral and vertical adjustments to the channel shape and location 

can take place in response to disturbances. 

Greasy Creek 

The earliest set of air photos that rover the Coast Range available at the OSU 

library date from 1956. These photos, along with those from 1963 and 1910 show 

prominent non-vegetated point bars. By 1994, these point bars are well vegetated. There 

is some lateral channel migration and bank erosion between 1956 and 1994 (Plate 8); 

however, it is not as dramaric as the lateral migration seen in the Marys River 

downstream of the the Greasy Creek eonfluence. 

Discussion ofGreasy Creek Cross..sectioltS 

Two cross-sections were measured approximate-ly 2 miles south of the confluence 

of Greasy Creek with the Marys River (See Figures 8a, 8b and 9). Cross-section 1 was: 

taken at a straight part of the channe1 across a bedrock pool/glide. It is considered the 

reference cross-section. 2 was taken approximately 500 feet downstream 

aeross a slight bend and gravel bar, A large gravel bar is located between the two cross-

section locations, with a 12-1.5 foot high vertical cutbank opposite the gravel bar. 

Table 6: Greasy Creek Cross-Sections 
Gross Section WidthtDeplh Entreochmerrt Ratio IAosgen Channal Type 

Number Ralio 
1.46 : B1 19.1 

4().62 1.19 F ,,2 

The reference cross-section fits the criteria for a ''B'' channel according to 

Rosgen's (1994) classification system. A "Bn channel is moderately entrenehed with a 

gradient between 24%. Scour pools and rapids are common. B channels tend to be 
fairly stable with little bank erosion or lateral migration. Large woody debris is an 

important component of fish habitat in these streams. 

Cross-section 2 is much wider and shallower than cross-section 1, and significant 

bank erosion and deposjtion were present between the two eross-seetions. It fits the 

criteria for an "F" channel, according to Rosgen's (1994) classification system. Although 
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Figure 9' Greasy Creek Cross- Sections  
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2 should not be used to generalize about Greasy Creek, as it was measured 

at a gentle bend in the stream rather than a straight segment, it can be used to gain insight 

as to how Greasy Creek: may be changing, According to Rosgen, "P" channels are 

entrenched. meandering streams that are often working toward the re-estabJishrnent of a 

functional floodplam inside the confines of an entrenched channel. "P' streams have 

very high width /depth ratios. They can develop very high bank erosion rates, latera) 

migration rates and significant bar deposition. A large gravel bar with a 12-15 foot high 

vertical cutbank on the opposite side of the stream was noted between cross-section 1 and 

2. 

Muddy Creek 

Muddy Creek is a Jow-gradient, highly sinuous stream within the WH1arnette 

Valley. Much of the area surrounding Muddy Creek has the potential to be forested 

wetland. Mappjng the stream channel from air photos was sometimes problematic due to 

the heavy vegetation cover. Historically, side channels and beaver ponds were probably 

conunon along Muddy Creek (see Plate 9). Beaver ponds that persist for several decades 

can be seen from the historic air photos, especially in the vicinity of the Finley Wildlife 

Refuge. 

The 1936 air photos show much oflbe area adjacent to Muddy Creek has heen 

cleared for agriculture; or is in the process of being cleared. Some areas that are recently 
cleared show a pattern of sman. braided channels adjacent to Muddy Creek. Later photos 

show that some of the riparian vegetation has been allowed to grow book. Plates lOa and 

lOb show the djfference in riparian vegetation boundaries along Muddy Creek between 

1936 and 1994. 

Due to time constraints, no cross-sections were measured on Muddy Creek. 

Discussion and Conclusions 

Ma".Rlver 

Bank erosion is a function of several variables. including discharge, slope of the 

river, characteristics of bank material, height of the eroding bank, and stream bank 

vegetation (Hickin and Nanson, 1975). Increases in peak. flows can requjre a stream to 
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enlarge its channel cross-section area in order to carry the higher flows. The type of bank 

material can influence a stream bank's vulnerability ro Bedrock is highly 

resistant to erosion. The Marys River upstream from the confluence with Greasy Creek 
is downeut into relatively erosion-resistant volcanic bedrock; therefore, very little lateral 

migration has taken place. Stream banks that consist of highly erodahle gravels and sand 

are more susceptiblc to erosion. Most of the WiJ1amette Valley is underlain by sand, silt, 

clay and gravel, which makes strearnbanks in the valley more susceptibJe to bank erosion. 

If a vertieaJ, eroding stream bank is taller that the rooting zone of the riparian vegetation, 

and there is no vegetation at the toe of the slope, the stream may undermine the bank 

below the root zone, Several meander bends along the Marys River. sueh as one directJy 

downstream of the Marys River Park in Philomath, and just upstream of Avery Park In 

Corvallis may be examples. 
Riparian vegetation has long been recogni7.ed as a very important factor in 

reducing the stream bank's susceptibility to erosion. In a study done in British Columbia 

on small alluvial gravel bed streams. stream bank vegetation was found to be extremely 

important (Beeson and Doyle, 1995). The Canadian study used air photos (0 look at 748 

stream meander bends before and after a major flood in 199(t Beeson and Doyle (1995) 

found that bends without riparian vegetation were nearly five times as likely as vegetated 

bends to have undergone erosion that was detectable on air photos. Fourteen percent of 

the vegetated bends had detectable erosion, compared with 67% of the non-vegetated 

bends. A similar analysis was done on the Marys River between Philomath and 

Corvallis. Using the maps shown on Plates 1-4, an area of bank erosion was counted if 

lateral channcl migration was signifieant enough to show on air photos. Areas of bank 

erosion that took pJace where brush or trees were absent were counted separately from 

areas where bank erOS10n stayed within the vegetated zone. In the case of the Marys 

River, non-vegetated banks apparently experience bank erosion with about the same 

frequency as vegetated banks (Table 6). A possible explanation for results that differ 

from the Canadian study is that the Marys River may have downeut below the rooting 

zone of most of the riparian vegetation, allowing the stream to undercut the banks more 

easily. 
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Table 7: Comparison of areas of bank erosion with and wHhout bank vegetation 
by year air photos were taken . 

, , , ,, 1970 , 1994 ,, 1956 1963 
,,I Number of with non-veaeta1ed banks. 2 17 13 I 11i ,,11 14 I 16... of areas with vegetated banks. 27 

TOTAL 29 33 24 25 

In some areas along the Marys River, bank erosion has been accelerated by 

removing all but a thin strip of riparian vegetation. If the river becomes unstable 

upstream, as happened soutb of Philomath due to wholesale riparian vegetation removal 
before 19.56, adjustments to the resulting increased sediment load vja gravel bar 

deposition and lateral migration occur downstream, The result is bank erosion 

downstream as the channel tried to maintain its sinuosity and meander pattern. If bank 

erosion occurred where there was little vegetation to hold the banks together, erosion 

could be accelerated (Figure 10). 

Activities in the headwaters of the Marys River watershed will eventually 

influence the lower reaches of thc river, Therefore, the sediment deposited on promincnt 

gravel bars seen in Greasy Creek between 1956 and 1970 would eventually be 

transported downstream. Excess sediment entering the Marys River from its tributaries 

would contribute to bank erosion, as discussed earlier. 

In conclusion, the Marys River js building its floodplain through lateral migration, 

bank erosion and gravel bar deposition. while maintaining irs sinuosity and gradient. 

Greasy Creek 

Possible causes of increased bank erosion in Greasy Creek include the following: 

Logging and road building in the Greasy Creek subwatershed during tbe early part of 

thc century may have introduced a volume of sediment that exceeded the stream's 

capacity to transport it. As a result, sediment was deposited in point bars, which grew 

larger and altered (he stream location, resulting in erosion of banks opposite of the 

growing gravel bars, 

Road buUding may have altered the flow regime. Roads can act as an extention of a 

stream network by intercepting groundwater,.and directing it via ditchlines to culverts at 

stream crosslngs, The result is a basin that is more efficient at shedding water, which can 
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Figure 10: Examples of bank erosion on the Marys River. Note the amount of bank erosion where riparian vegetation is lacking.  
White dotted line is the 1963 channel location. White dashed line is the boundary of the 1937 riparian vegetation.  
Date of photo is 1994.  
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lead to higher peak flows (Jones and Grant, 1996), The stream would have to enlarge its 

cross-section to earry the higher peak flows, and bank erosion andlor downeutting may be 

the response. 

Bank nardening and riprap may be constricting the channel. causing the stream to 

erode banks: downstream. 

In the upper part of Greasy Creck, stream bank stratigraphy consists of a tnree [0 four 

foot layer of fairly competent silts that overlies a layer of graveL The gravel is more 

erodable that the silL When the gravel layer is exposed and stream erodes it, the bank is 

undermined and collapses (Jim Hecker, Natural Resources: Conservation Service, pers. 

corum.) 

One or more of these factors may be interacting to cause bank erosion on Greasy 

Creek. More field investigations are needed to determine the actual cause(s) of bank 

erosion. 

It is unlikely that the city of Corvallis' reservoir on Rock Creek is contributing to 

bank erosion. Reservoirs usually serve to reduce the peak flows, as they store the winter 

runoff. Also. the Rock Creek Reservoir does not control the runoff from a large area 

within the Greasy Creek subwatershed. The Greasy Creek subwatershed has an area of 

35 square miles. The Rock Creek Reservoir captures runoff from 2.4 square miles of this 

subwatershed. or 6.8% of the area. The area of the Greasy Creek subwatershed above the 

confluence with and including Rock Creek is 26 square mile..'i~ and the Rock Creek 

Reservoir runoff area is 8.9% of this area. 

Recommendations 

Bank erosion and lateral channel migration are a natural part of river behavior. It 

is through these processes that meander bends and side channels are formed, point bars 

are deposited sand floodplains are developed. Howe-ver. natural lateral channel migration 
, 

on developed tloodplains·"as been and will continue to be in conflict with human activities 

and structures (Beeson and Doyle, 1995). There are two important observations in this 

study. One is that while lateral migration has been quite dramatic in places. such as south 

of Philomath on the Marys River, the stream has stayed within a stable· belt width. The 

second is that removal ofthe riparian vegetation in certain areas has destabilized the 
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stream bank, resulting in dramatic Jocal bank ermaon and lateral migration within a 

numbe-r of years. These observations have led to the following recommendations: 

1, The well-vegetated riparian zone should cover the meander belt width, and jf 

possible, a margin of safety outside of the belt width. Further clearing of 

vegetation within the meander belt width for either farming or development 

should be discouraged. In this way, the river would have room to move 

without endangering human interests. An opportu.nity still exi,sts 10 proteCf the 

meander belt width of the Marys River. Although (he river flows through two 

areas that are becoming increasingly urbanized, Corvallis and Philomath. 

there are relatively few structure,s within this zone yet. See figures 11a and 

Ilh. 

2. 	 Restoration of the riparian vegetation should be encouraged. 

3. 	 Riprnp and bank hardening measures shou1d be- used only as a last resort. 

Riprap reduces the amount of veget.ation that can become established on the 

bank. which reduces the quality of stream habitat and shade. Vegetation acts 

to filter the stream flow and provides channe] roughness to slow the water 

velocity. Riprap. on the other hand, can act as a hard surface that can deflect 

the flow downstream into the next bend. If erosion-resistant banks are not 

found naturally along the river, the river may eventually cut around the riprap. 

4, 	 If bank stabilization projects arc undertaken, care should be taken to make 

sure the channel cross-sectional area is maintained. If the cross·sectional area 

is constricted, the stream will try to regain the cross-sectional area necessary 

to carry its flow through loc-al crosJon andlor scour, which may lead to erosion 

and/or deposition downstream. 

5. 	 Before bank stabilization meawres are considered. (he stream bank in 

question should be evaluated for erosion potential and sensitivity (see next 

paragraph). Other off-site factors that may be contributing to local bank 

eroslon should be evaluated, such as increa.-')ed sediment Joad within the 

channe1. FinaUy, the potential upstream or downstream consequences of any 

bank stabilization measures should be considered. 
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A site~by-site field evaluation of bank erosion potential is beyond the scope of this 

study. However. a method developed by Rosgen (1996) can be used to rate the bank 

erosion potentiaL Several variables are measured and assigned values to determine the 

sensitivity of the bank to erosion. They are: 

1. The ratio of total bank height to the height of the water at bankful depth. 

2. The ratio of the root depth to the bank height 

3. Root density. 

4. Bank angle. 

5. Surface protection (percent area), defined al:! the percent of the total bank height that 

is covered with roots. 

In addition, the bank material (sand, bedrock, gravel, etc); and whether the bank material 

is stratified is taken into account For more information, and a table that can be used to 

quantify bank erosion potential. see chapter 6, page 41 of Applied River Momholog)' 

(Rosgen, 1996). 

Other Questions 

This study raised several questions that cou1d not be answered)n the time allowed. They 

are listed below. 

J. How have human ruterations of the WiUamette River affected the Marys River? Has 

possible downcutting by the Willamette River caused the Marys River to downeu!? 

Cross-.seetions measured at USGS gaging stations on the WiUamette River suggested that 

the Willamette River has downcul a foot per deeade between 1930 an 1960, probably due 

to gravel bar mining. Revisiting these gaging stations in the 1970's suggest that the 

downcutting has slowed down or stopped (Kevin Coulton. pers. comm.; citing 

Klingcman, 1973). 

2. Are there nickpoints in the longitudjnal gradient of the Marys River and tributaries that 

may be beadcutting upstream? As a river downcuts, there are often discreet steps in the 

longitudinal profile. As these nickpoints move upstream, the streambanks become 

steeper downstream from them, and may become unstable. 
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3. 'What infonnation can be gained from the pre-l900 historic rec.ord? Infonnatjon 

gathered from General Land Office surveys and Donation Land Claims surveys 

(homestead records) by Patricia Benner suggest the h.1arys River may have had ten foot 

high banks in 'he rnid-1SOO's. 

4" If a sediment wave is moving downstream, how will it jnteract with possible 

downeulting on the Marys River? Will tbe river aggrade or downcur ovet the long term? 

,5, ""hat type of stream is Muddy Creek? Has it downcut? 

6, What types of lnstream structures and bank stabilization have been tried in the past? 

Where? Whal were the results? 
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Figure 11 a: Meander belt width of the Marys River in the Corvallis area. 
Note relatively few buildings within the meander belt width. 

32 



33 




Glossary 

Aggradation: Increase in elevation of the stream bed, usually due to sediment 
accumuJation. 

Delta: A fan~&haped landfonn consisting of sediment deposited at the mouth of a river 
where a river enters a lake or ocean. 

Distributary channel: Channels that flow over a delta and diverge from the main channel. 

Sinuosity: The ratio of the stream channel's actua11ength to the straight line distance 
between two pojnts, The higher the number, the more sinuous and convo1uted the 
channeL A straight channel has a sinuosity of 1" 

Meander: A bend In a river, 

Meander belt width: Sometimes also called the "actIve channel migration zone", The 
meander belt width is defined by drawing a two semi-parallel lines tangential to the 
outside of the meander bends on either side of the stream, 
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