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AN ABSTRACT OF THE THESIS OF Clifford Brian Perry for the Master of 

Sci ehce in Bio I ogy presented Sep_tember 2 I , 1977. 

Title: Bird Use of Revetted Riverbanks in the Willamette Valley. 

APPROVED BY· MEMBERS OF THE THESIS COMMITTEE: 

Rich~rd B. Forbes, ~na1rman 

Robert O. Tinnin 

· 

Richard R. Petersen 

Over I 15 miles of rock revetments that serve to protect river 

banks have been constructed in the Wi I lamette Basin. In thi.s study the 

spring and summer bird use of Wi I I tamette Basin revetments is examined. 

Revetments that had not been recently cleared of most woody vegetatio~ 

and blackberries were found to have significantly greater total and 

breeding bird use than cleared revetments. Po~sible factors affecting 

bird use, such as vegetation on revetments a~d vegetation adjacent to 

revetments are examined using I inear regression analysis. The results 
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of this study are compared with results of previous work in riparian 

forests along the Columbia River. It is concluded that revetments rep

resent stgniflcant avian habitat, especially for "edge species," and 

that present maintenance practices involving removal of vegetation ad-

. versely affect bird use. 
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INTRODUCTION 

One of the major threats to wildlife, including birds, is the 

continuing loss of suitable habitat. One type, riparian habitat, has 

received relatively I ittle study with respect to bird use.- A few pub-

I ished studies have shown riparian habitats to be some of the richest, 

with respect to avifauna, in North America (Udvardy 1957; Carothers 

et al·. 1974; Bottorff 1974; Oreg~n Cooperative Wild I ife Research Unit 

( OCWRU) 1976). 

Extensive riparian forests once covered much of the floodplain of 

the Wi I I ametfe Va I I ey of northwestern Oregon CTow I e 1974). Through man-

caused clearance of the land, only a smal I fraction of this forest re-

mains;· what is I eft continues to be removed (Tow I e 1974). 

As the riparian forest is removed, the smal I patches that remain 

become increasingly important. Potential sites of at least some ripar-

i an· habitat for bi rd I i fe are man-made structures ca I I ed revetments. 

Concerning revetments in the Wi I lamette Valley, Forbes, Paquet, 

Wi I I is, and I (1976) have written the fol lowing: -

Over the past several decades, the Corps of Engineers has con
structed more than I 15 miles of rock revetments that serve to sta
bi I ize portions of the channels of Willamette Basin streams. The 
primary objective of this activity is to prevent the loss of land 
and property that results from major channel changes. Deposition 
of sediment among the rocks composing a revetment permits herbs, 
shrubs, trees, and associated wi.ldlife to become established on 
revetments. Routine maintenance of revetments includes removal of 
debris and vegetation that may weaken a revetment or Interfere with 
its inspection from a helicopter •••• The Corps' present mainte
nance -pol icy stipulates the cutting at the revetment surface of 
blackberry vines and ·al I woody growth 2 inches (5 cm) or more in 



diameter, or 6 feet (1.8 M) or more in height. Al I revetment sur
faces, including stone aprons, are to be cfeared in this manner. 

2 

Therefore, although rock r'evetments provide potential habitat for 

wildlife, present maintenance policy restricts the development of such 

habitat. Several wildlife management agencies and environmental groups 

have expressed concern over revetment maintenance and its effect on 

wildlife communities and on the aesthetics of the river (U.S. Army En-

gineer District, Portland, Oregon CUSAEDPO) 1975). 

In Ju I y 1974 the U.S. Army. Engineer District, Port I and, Oregon· 

contracted Portland State University to study wild I ife communities found 

-on revetments and to determine the effect of present clearing practices 

on those communities. The investigators involved in the study were Dr. 

Richard Forbes, project leader, and three graduate students, Peter 

Paquet, Robert Wi I lis, and I. In that study we found greater bird use 

of uncleared than cleared revetments, suggesting that present clearing 

practices negatively affect bird use. Some of the results of that 

study were presented in· Forbes et al. (1976). 

In this thesis, avifaunal data collected as part of the study 

above are used to further evaluate differences between cleared and un-

cleared revetments. The results reported previously are extended in 

several ways: (I) breeding bird use is reported in addition to total 

bird use; (2) a measure of vegetation adjacent to revetments is used in 

addition to the measures of vegetation on revetments; (3) differences 

between revetments are evaluated statistically; (4) correlation coef-

ficients between measures of bird use and measures of vegetation are 

computed and eval~ated statistically; and (5) some of the results are 

compared with results from a similar study. 



MATERIALS AND METHODS 

SITE SELECTION 

Field investigations began in July 1974 and were concluded in 

October 1975. Only data collected Apri I through July 1975 are reported 

here. Six pairs of study sites at four study areas were under· investi-

gation for that entire period, but only five pairs are included here. 

The sixth pair, located on the Molal la River, was excluded for two rea

sons: (I) the Molal la revetments were considerably smaller than al I 

the other revetments, and (2) because ·of natural channel changes after 

their construction, the Molal la revetments are no longer located on 

the active channel of the Molal la River. 

Each study pair consisted of two study sites: a cleared site 

(revetment cleared in the summer of 1974) and an uncleared ~ite (revet-

ment sufficiently overgrown as to be considered for clearing in 1975 

or 1976). The sites in a given area were in as close proximity to each 

other as possible. The areas and sites, by revetment name, are shown 

below. The site names used are those of the United States Army Corps 

of Engineers Di str i·ct, Port I and, Oregon ( 1975) • 

STUDY AREA 

W i I I amette River No. I 
Wi I lamette River No. 2 
Wi I lamette River No. 2' 
Santiam River 
Santiam River 

STUDY PAIRS 

Cleared Site 

Stouten berg 
Upper Half Moon Bend 
Coon Creek 
Wickham 
Wickham 

Uncleared Site 

Grand Island 
Half Moon Bend 
Ha If Moon Bend 
Tomasek 
Mi I lar 
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The locations of the study areas in relation to the major cities of the 

Lower Wi I lamette Valley are ~hown in Figure I. The five pairs of study 

sites are not completely independent. Wickham serves as the cleared 

site for both Tomasek and Millar. Half Moon Bend serves as the un

cleared site for both Coon Creek and Upper Half Moon Bend. 

BIRD SURVEYS 

For purposes of this study, such terms as slope, apron, shoulder, 

length, and width of revetments require definition and are shown in 

Figure 2. 

Bird survey areas were laid out as line transects along the 

length of the revetment. In most cases the I ine transect was 700 

meters long. Both Tomasek and Grand Island were shorter than 700 

meters and a transect length of 650 meters was used for those revet

ments. Placement of bird survey areas along the length of the revet

ments was largely determined by the location of access points (see 

Appendix for exact placement). 

Line transects were chosen for two reasons. First, because of 

fluctuations in water level, the amount of slope exposed varied; there

fore, the a~ea of each study plot could not be control led. Secondly, 

the revetments are smal I in area and oblong in shape, resulting in a 

large perimeter relative to area and an expected large "edge effect" 

(Odum 1971). Kendeigh (1944) suggests treating data as birds per unit 

length rather than per unlt area when the forest edge is narrow or of 

uncertain width. The dimensions of the revetments studied were mea

sured in July 1975 and are shown in Table I. 
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/COLUMBIA RIVER 

PORTLAND 

WILLAMETTE RIVER 

Willamette Area No. 1 
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SCALE 

0 15 miles 

Q 2,0 kilometers 

Figure 1. Study areas and major cities of the lower Willamette 
Valley. 
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... . . . 
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Figure 2. Diagram of a revetment showing structural features 
of concern in this study (from Forbes et al. 1976). :--
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TABLE I 

AVERAGE DIMENSIONS OF BIRO SURVEY 
AREAS. IN JULY 1975 

Location Nature 

Stoutenberg Cleared 

Grand Is I and Unc I-eared 

Tomasek Uncleared· 

Millar Uncleared 

Wickham Cleared 

Coon Creek Cleared 

Half Moon 
Bend Uncleared 

Upper Half 
Moon Cleared 

Average 
Width of 

A2ron (m) 

7. I 

5.8 

I. 4 

I. 3 

2.5 

0.2 

5.0 

2. 6 . 

Average 
Width of 

S to2e On) 

9.4 

14.2 

9.5 

10.8 

l I. 0 

I I. 5 

l I. 4 

· 13. l 

Average Area of al I Cleared Revetments 

Average Area ·of Al I Uncl.eared Revetments 

Length 
Cm> 
700 

650 

650 

700 

700 

700 

700 

700 

Area 
(ha) 

I. 15 

'.30 

.o. 71 

0.85 

0.94 

0.82 

1.15 

I. 10 

1.00 

I .00 

7 

Each group of study sites in a study area was surveyed simultane-

ously for three hours once each month. Effects of differences in 

weather and time of day are thereby minimized. -The surveys were begun 

before sunrise, as soon as I ight was sufficient for bird. ide~tifica-

tion. An investigator was stationed at each of the two or three study 

sites in a study area. The.investigators were of approximatety equal 

abf I ity in identification of birds. Nonetheless, investigators were 

p I aced at different revetments each month in order to a 11 ow for any di f-

ferences in field identification ability. 

The bird census consisted of approximately the first hour of the 

bird survey. During this first hour, the investigator would walk the 



l_ine transect in one dir~ction ~nd ·could be reasonably certain that no 

individuals were counted twice. 

The remaining two hours of the survey were spent either walking 

or stationary. The purpose of the stationary periods was to detect 

less conspicuous birds. Among more conspicuous species, however, in

dividuals were often counted more than once during the entire three

hour period. 

Bird survey da+a sheets were constructed and an example is shown 

in Figure 3. Throughout the study, singing males, active nests, par

ents feeding young, etc. were noted as indications of breeding pairs. 

For a discussion of the problems associated with using singing males 

as indicators, see Emlen (1971). 

8 

Binoculars and spotting scopes w~re used to aid bird identifica

tion. Bird names used are those standardized and I tsted with scientific 

names by the American Ornithologists' Union CAOU) Checklist Committee 

CAOU 1957; AOU 1973). 

PLANT SURVEYS 

The density of trees greater than 2·m was determined for al I bird 

survey areas in July 1975. On al I revetments but Tomasek and Mi I lar an 

absolute density was obtained by counting every tree greater than 2 m 

within each study· area. At Tomasek and Millar, where the density of 

trees was too great for counting every tree to be practical, several 

rectangular quadrats were established systematically and every tree 

taller than 2 m was counted within each quadrat. Each quadrat 

// 
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extended 25 m along the length of the revetment and encompassed the 

combined width of the slope and apron. 

A stijdy of canopy cover in bird $Urvey areas was undertaken in 

August 1975 on six revetments: Millar, Tomasek, Wickham, Half Moon 

Bend, Upper Half Moon Bend, and Coon Creek. Canopy cover was estimated 

using the techniques of Daubenmire (1959). The Daubenmire cover classes 
~ 

we employed are shown in Table VI. Woody plants were divided into four 

layers;.al I herbaceous plants were included as a fifth layer. The sur-

face of the revetment was a I so described as percent rock,- s i It, and 

debris using Daubenmire cover classes (see Table VI). 

For al I quadrats, the length of the side para! lei to the river 

was 5 m. Within bird survey areas, separate apron and slope quadrats 

were establ tshed. The length of the quadrat side perpendicular to the 

flow of the-river was the entire apron width for the apron quadrats and 
~ 

the entire slope width for slope quadrats. 

Rectangu I ar quad rats cons i derab 1.y larger than those suggested by 

Daubenmire were chosen in order to include gradations in vegetation 

moving away from the waterline. believe that canopy cover on revet-

ments can be consistently estimated within quadrats as large as 126 m2. 

Quadrats were laid out every 50 m along the length of the revet-

ment. Apron quadrats were laid out only when the apron width measured 

greater than 2 m. Approximately 10 percent of each bird survey area 

was sampled. 

An average cover class value for an entire bird survey area was 

obtained using the methods of Daubenmire (1959) with one modification. 

Because of the differences in quadrat size, cover class values for each 
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quadrat were weighted according to the area of the quadrat rather than 

being treated equally. 

The vegetation in areas bordering revetments was· not speclfical ly 

measured. Approximate va I ues for percent of bi rd transects bo·rdered 

by dense natural cover were obtained using maps constructed by the in-

vestigators. Dense natural cover was arbitrarily defined as vegetation 

containing woody plants and/or blackberries within 10 m of revetments 

and at I east 5 m deep .. 

The scientific names used for plants are those of Hitchcock and 

Cronquist ( (973). 

SITE DESCRIPTIONS 

Al I revetment~ included in this study ended in dense riparian 

vegetation consisting largely of Populus trichocarpa, Acer macrophyl lum, 
•' 

Salix sp., and ofteQ Rubus sp. In general, by the summer of 1975, 

vegetation on revetments cleared during 1974 consisted largely of her-

baceous p I ants with re I at i ve I y I l tt I e woody vegetation ·present. Average 

inclination of·the revetment slopes was 25° plus or minus 3°. 

Prior to 1974 maintenance of most revetments consisted of occa-

sional spraying with herbicides (2,4,5-T and 2,4~D). The schedule of 

spraying varied. On al I revetments cleared in 1974, even though black-

berry clumps were removed and the remaining cane stumps sprayed with 

herbicide, healthy new growth from cane stumps was observed during the 

spring and summer of. 1975. 

Individual descriptions of revetments having unique characteris-

tics are included below. The descriptions are arranged from downstream 



to upstream on the river (.i.e., north to south). Additional informa+ 

tton. on al I revetments studied can be found in the Appendix. 

Wi I lamette River Area 

Grand Island is unique among the revetments studied in that it 

was hand laid. This type of construction results in a relatively 

smooth surface comp~red with other revetments. Grand· Island had the 

least vegetation of al I the uncleared revetments, even though it is 

the oldest. It was also noted that the deposition of silt was con-

12 

s~derably less than on other revetments. It ts suspected that the 

relative lack of vegetation is due to either unusually effective spray

ing or the lack of si It or both. 

Santiam River Area 

Tomasek is relatively heavily vegetated along almost tbe entire 

revetment. Although no trees on the revetment were ta·I ter than 15 

meters, some approached· that height and many trees are in the 5 to 15 

meter height class. 

Mi I lar was mainly bui It as an emergency revetment in 1948 and it 

has never been maintained by spraying or clearing. ·consequently, ap

proximat~ly 500 meters of the bird survey area was heavily vegetated 

with Popul.us trichocarpa taller than 15 meters and a dense understory. 

The remaining .200 meters had also not been maintained, but was repaired 

after 1948. Except for some scattered trees, most of the cover in this 

area consisted of. dense Rubus sp. 

Wickham was cleared in 1974, but a number of trees greater than 

2 m in height were apparently .overlooked by the contractor. Nonetheless, 
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by 1975 the vegetation consisted mainly of herbaceous plants. Wickham 

is unusual in that,. since construction of the revetment, the river has 

deposl·ted gravel at the foot of the revetment along approximately 50 

meters of the bird survey area. This gravel has al lowed a smal I 

thicket (less than 500 square.meters) of Sal ix sp. to grow up in the 

river channel itself. Although .many are taller than 2 meters, these 

wi I lows were not cleared in 1974 because they-did~not actually occur on 

the revetment itself. Wickham is also unusual in that a dike has been 

bui It behind the revetment and extends along fts entire length. 

Wi I lamette River Area 2 

Half Moon Bend was the most heterogeneous of the uncleared revet

ments. Beginning at the upstream end of the bird survey area, the first 

80 meters consisted of a dense thicket. of Acer macrophy I I um ·I ess than 

10 meters tal I. Most of the rest of the bird survey area ~as mixed 

deciduous with many clumps ·of blackberries. The downstream ·approxi

mately 200 meters had relatively less woody vegetation and more herba-

1 ceous vegetation. None of the trees on the revetment approached 15 

meters. in hefght. 

STATISTICAL TECHNIQUES 

Differences between cleared and uncleared revetments were tested 

for statistical significance using paired t-tests (assuming 4 degrees 

of freedom). I re~I ize that because the 5 pairs of revetments are not 

entfrely independent, ~he possible Interpretations of the results are 

I imited. 



Linear correlation coefficien~s between variables were computed 

14. 

with the help of the Portland State University ·statistical package on 

the Harris 200. Speciflcal ly, the ~ulttple regression program CMREGR) 

converted for this computer from the standard REGR program pub I ished 

by IBM (1957), was used. 

Independent variables for the regressions were constructed using 

vegetational data collected in this study. The overal I effect of vege-

tational clearing practices.was expressed as a nominal variable with 

uncleared revetments receiving a score of.zero and cleared revetments 

a score of one. Canopy cover ·in one or more vegetation layers was 

expressed as the sum of the Daubenmire cover class midpoint values for 

the appropriate layers (see Table VI). It should be noted that the 

possible interpretations of the correlations are I imited because the 

revetments were not chosen randomly. 



RESULTS 

BIRDS 

A summary of al I bird use, including breeding bird use, of study 

areas is shown in Table I I. The data generally show a marked differ-

ence between cleared and uncleared revetments. These differences are 

more -striking at some areas than others (e.g., the differences at Wi I-

I amette Area No. 1. a re cons r stent I y I ess) • 

To test the significance of the differences, the revetments were 

treated as five independent matched pairs (see "Methods"). The results 

of paired t-tests are shown at the bottom of Table I I. Except for 

average number of individuals per census, al I differences were signifi-

cant at the .02 level or better. 

The species observed on each revetment are shown in Tables I I I 

and l.V. On unc I ea red sites <Tab I e I I I ) , 46 species were observed, 36 

of them more than once and 32 on more than one revetment. On cleared 

revetments (Table IV), only 32 species were observed, 20 of them more 

than once, and 15 on more than one revetment. 

Only one species, the song sparrow, was sighted on al I 8 revet-

ments, both cleared and uncleared. In fact, song sparrows were ob-

served on bird survey areas in al I but one of the 32 bird surveys done. 

In addition to the song sparrow, on the four uncleared sites, 8 

species were observed at least once at each of the revetments: brown-

·headed cowbird, black-capped chickadee, common yel lowthroat, 
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TABLE I 11--Contlnued . 

B t rd Spec i·es 

Lazu I i Bunting 
Evening Grosbeak 
Purple Finch 
American Goldfinch 
Rufous-sided Towhee 

Savannah Sparrow 
Vesper Sparrow 
Dark~eyed Junco 
White-crowned Sparrow 
Golden-crowned Sparrow 

Song Sparrow 

Total Number of Species 

Number of Species Observed 
During Mqre Than One Survey 

Number of Species Seen on 
More Than One.Revetment 

Number of Surveys Observed 

Grand 
Island-Tomasek Mi I lar 

3 

-
4 
I 

4 -
21 

TABLE IV 

3 
4 

I 
4 

--

4 -
26 

2 
3 

4 -
27 

Half 
Moon 
Bend 

3 
I 
I 
3 
4 

I 
3 
I 
2 

4 -
30 

Total 
(Out 

of 16) 

~ 
I 
I 
8 

14 

4 
8 
2 
6 
2 

16 -
46 

36 

32 

SPECIES OBSERVED IN BIRD SURVEY AREAS ON FOUR CLEARED 
REVETMENTS APRIL TO JULY 1975 

B t rd Sped es-

Great Blue Heron 
Green Heron 
-Ma I lard 
Turkey Vulture 
Ca I i forn i a Qua i I 

Number of Surve~ecies Observed 

Total 
Upper COut 

Stout- Half Coon of 16 
enberg Wickham Moon Creek Surveys) 

4 

3 

I 
2 

3 3 11 
2 
I 
2 
3 

: 
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TABLE IV--Continued 

Number of Surveys Species Observed 

Total 
Upper COut 

Bird Species Stout- Half Coon of 16 
enber9 Wickham Moon Creek Surve~s) 

Ring-necked Pheasant 2 . -- -- -- 2 
Sandpiper Species 2 I 3 I 7 
Rufous Hummingbird I -- I -- 2 
Belted Kingfisher -- -- I I --
Common FI i cker -- I -- . I 2 

Vfolet-green Swallow -- -- -- I I 
CI i ff Swa I I ow -- -- -- I I 
Scrub Jay I -- -- -- I 
Common Crow 2 -- -- -- 2 
Common Bushtit I -- -- -- I 

Bew i ck' s Wren -- -- -- I I 
American Robin -- I 3 -- 4 
Hermit Thrush -- -- I -- I 
Cedar Waxwing -- I -- -- I 
Common Yel lowthroat 3 -- -- I 4 

Red-winged Blackbird -- 2 -- 2 4 
Brewer's Blackbird -- 2 -- I 3 
Brown-headed Cowbird 2 -- I 2 5 
Black-headed Grosbeak --- I -- -- I 
Lazu I i Bunting -- I -- -- I 

American Goldfinch -- I I 4 6 
Rufous~sided Towhee I I -- I 3 
Savannah Sparrow -- -- -- 2 2 
Vesper Sparrow 2 -- I 2 5 
Dark-eyed Junco I -- -- -- I 

White-crowned Sparrow 2 -- 4 -- 6 
Song Sparrow· 4 3 4 4 15 - - -

Total Number of Species 16 14 10 17 32 

Number of Species Observed 
at More Than Ope Survey. 20 

Number of Species Observed 
on More Than One Revetment 15 
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rufous-sided towhee, savannah sparrow, American robin, common f I icker, 

and bJack-headed grosbeak. On cle~red sites only 2 specJes besides the 

song sparrow--sandpipers and great blue herons--were sighted at all 

four revetments. 

Species observed exhibiting breeding behavior on revetment bird 

study areas are I isted in Table~· A total of 18 such species were 

noted on uncleared revetments, 14 of them more than once and 12 on more 

than one revetment. Only 9 species were sighted on cleared revetments, 

7 of them more than once and 5 on more than one revetment. 

The only breeding species found on al I four cleared revetments 

was the ubiquitous song sparrow. On al I four uncleared reyetments, song 

sparrows,. rufous-sided towhees, brown-headed cowbirds, and common yel

lowthroats were found exhibiting behavior associated with breeding. 

PLANTS 

Photogra~hs of the revetments can be found in ·complete copies of 

Forbes et al. (1976). The results of physiognomic analyses of bird 

study areas are summarized in Table VI •. More detailed information can 

be found in the Appendix. 

As one would expect, the cleared revetments lack Daubenmire cover 

class layers WI and W2, and show poor representation of plants in the 

W3 layer. The uncleared revetments show great variation in both the 

number of layers present and the amount of cover within each layer. 

There is also great variation in the densi·ty of trees greater.than 

2 m from revetment to revetment. The uncleared revetments range from 

220 to 1,000 t~ees per hectare and the cleared revetments range from 
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3 to 60 trees per heGtare. It should be noted that the vegetational 

analyses were conducted in July and August 1975, io the densities of 

trees taller than 2 m presumably tncludes some lndivi~uals that were 

too smal I to be cut~durlng the 1974 clearing operations. 

24 

The percent of bird survey transects bordered with dense natural 

cover varies from 0 to 60. The percent values represent a rough esti

mate of bordering vegetation that could influence bird use of the re

vetment. For uncleared revetments, the average percent of transect 

bordered is 42.5 percent, while it is only 20 perceQt for uncleared 

revetments. 

This result raises the interesting possibility that at least 

some differences in bird use of revetments may be reflecting differ

ences in vegetation bordering the revetment, rather than differences 

in vegetation on the revetment. In addition, the possibi I ity exists 

that the effects of clearing and the effects of vegetation bordering 

the revetment are confounded and inseparable. Linear regression was 

used to investigate these possibilities. 

LINEAR REGRESSIONS 

In ·order to determine which of the factors measured corre.1 ated 

best with data from bird survey areas, the revetments were treated as 

eight randomly selected samples for the purposes of linear regression 

analysis (see "Methods"). 

Each of the six measures of avifaunal use shown in TabJe I I was 

used as the ·dependent variable in different regressions. Eight 
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different independent.variables were used for a total of 48 regressions. 

The resultant correlation coefficients are shown In Table VI I. 
T 

Five of the six measures of bird use correlated best with the 

nominal variable expressing whether or not the revetment had been 

cleared in 1974 (al I five correlations significant at the .01 level). 

Several correlations of bird use with measures of .vegetation, although 

not as high as those with the clearance nominal variable, were also 

statistically significant •. The sixth measure of bird use, average num-

ber of individuals per census; was found to correlate significantly 

only with percent of transect bordered by dense natural vegetation 

(correlation significant .at ~he .01 level). 

Each dependent variable was regressed pair-wise against the 

others (coefficients are given in the Appendix). As one might expect, 

the various measures of vegetation correlate highly with each other as 

wel I as with.the nominal variable expressing vegetation clearing. What 

is of special interest is the correlation between the clearance nominal 

variable and the percent of transect bordered by dense natural cover. 

The relatively low and statistically non-significant correlation of 

.4750 suggests that these two measures are not confounded and their 

effects in this study are at least partially separable. 



TA
BL

E 
V

 11
 

CO
RR

EL
AT

IO
N 

C
O

EF
FI

C
IE

N
TS

 
(r

 V
AL

UE
S)

 
BE

TW
EE

N 
.M

EA
SU

RE
S 

OF
 B

IR
D

 U
SE

 A
ND

 M
EA

SU
RE

S 
OF

 
EF

FE
CT

 O
F 

CL
EA

RI
N

G
, 

TR
EE

 D
EN

SI
TY

 C
AN

OP
Y 

CO
V

ER
, 

AN
D 

AD
JA

CE
NT

 V
EG

ET
AT

IO
N 

D
ep

en
de

rt
t 

V
ar

ia
bl

es
 

T
ot

al
 

B
ir

d 
U

se
 

B
re

ed
in

g 
B

ir
d 

U
se

 

ln
d

iv
id

-
B

re
ed

in
g 

B
re

ed
in

g 
C

um
ul

at
iv

e 
In

de
pe

nd
en

t 
V

ar
ia

b
le

s 
u

al
s 

p
er

 
S

pe
ci

es
 

Cu
m

u 
I a

ti
 v

e 
Pa

i r
s·

 p
er

 
S

pe
ci

es
 

B
re

ed
in

g 
C

en
su

s 
E

er
 S

ur
ve

y 
se

ec
ie

s 
C

en
su

s 
p

er
 S

ur
ve

y 
S

pe
c 

i e
.s 

E
ff

ec
t 

o
f 

C
le

ar
in

g
 

(N
om

in
al

 
V

ar
ia

b
le

) 
-.

5
4

2
2

 
-.

85
68

**
* 

-.
89

22
**

* 
-.

91
35

**
* 

-.
90

94
**

* 
-.

87
67

**
*"

 
Lo

g 
o

f 
D

en
si

ty
 o

f 
T

re
es

 
(B

as
e 

10
) 

.5
33

5 
.7

75
8*

 
.8

62
1*

**
 

.7
85

5*
 

• 8
03

1*
* 

.7
42

0*
 • 

R
an

k 
o

f 
D

en
si

ty
 o

f 
T

re
es

 
(H

ig
he

st
 

. =
 I

 , 
L

ow
es

t 
=

 8
) 

-.
5

2
9

6
 

-.
81

50
**

 
-.

87
41

**
* 

-.
80

16
**

. 
-.

81
93

**
 

-.
7

4
5

1
*

 
Su

m
 o

f 
Al

 I
 

C
ov

er
 C

la
ss

es
 

.2
61

6 
.6

02
6 

.7
35

7*
 

.4
30

2 
.6

20
6 

.6
49

6 
Su

m
 o

f 
Al

 I
 

W
oo

dy
 C

ov
er

 C
la

ss
es

 
.2

71
2 

.5
79

0 
.6

74
2 

.4
89

8 
.5

76
7 

.5
40

5 
Su

m
 o

f 
Al

 I
 

W
oo

dy
 C

ov
er

 C
la

ss
es

 
G

re
at

er
 T

ha
n 

2 
M

 
.2

93
6 

.6
43

4 
.7

20
4*

 
.5

53
1 

.6
26

1 
.5

75
1 

Su
m

 o
f 

Al
 I

 
W

oo
dy

 
C

ov
er

 C
la

ss
es

 
B

et
w

ee
n 

2 
M

 an
d 

15
 

M
et

er
s 

.4
28

4 
.7

44
8*

 
.7

97
8*

* 
.6

58
! 

.7
14

2*
 

.6
42

3 
P

er
ce

n
t 

o
f 

T
ra

n
se

ct
 B

or
de

re
d·

by
 

D
en

se
 

N
at

ur
al

 
C

ov
er

 
-.

91
87

**
* 

-.
6

4
0

0
 

-.
6

5
8

2
 

-.
4

4
4

2
 

-.
6

2
6

4
 

-.
4

4
7

7
 

--
--

--
&

-•
 __

 __
__

. 

NO
TE

: 
L

ev
el

s 
o

f 
si

g
n

if
ic

an
ce

 f
o

r 
a 

tw
o

-t
ai

le
d

 t
e
st

 w
it

h 
6 

de
gr

ee
s 

o
f 

fr
ee

do
m

 a
re

 a
s 

fo
l 

lo
w

s 
(f

ro
m

 
R

os
co

e 
19

75
):

 
· 

*
.0

5
 

le
v

el
, 

±
.7

07
 

*
*

.0
2

 
le

v
el

, 
±

.7
89

 
**

*.
01

 
le

v
el

, 
±

.8
34

 

N
 

0
\ 



l 

DISCUSSION 

BtRD USE OF REVETMENTS AND 

THE EFFECT OF CLEARING 

The direct effect on revetments of present clearing practices is 

to reduce vegetational and physiognomic diversity. Plant succession 

is returned to the pioneer weed stage {Benton and Werner 1972). The 

visual effect of clearing is heightened by the fact that when a bank 

is protected, intensive agriculture may be practiced right up to the 

apron of the revetment. An uncleared revetment may harbor the only 

woody plants along a considerable length of stream bank. 

Wickham, Tomasek, and Mi I lar display three striktngly different 

seral stages along a 7,000 m length of stream bank. Wickham, having 
I 

been cleared in 1974, had only a few trees on it in the summer of 1975 

{Table VI). Of the trees present, some were ignored or overlooked by 

the dear i ng contractor and shou Id have been removed. Tomas.~* has high 

densities of Populus trichocarpa and Salix sp.--fast-growing, sun-

tolerant trees characteristic of the intermediate tree successional 

stage (Benton and Werner 1972). Mi I lar is vegetated with numerous 

Populus trichocarpa and Sal ix sp. in the WI (tat ler than 15 meters) and 

W2 (5-15 meters tat I) layers. However, tne W2, W3, W4 woody plants are 

diverse, with such species as Al nus rubra, Fraxinus latifol ia, and Acer 

macrophy I I um a I so common. In fact, young F. l.ati fo Ii a are more common 



than young trees of any other species, suggesting a possible trend in 

succession on revetments. 

28 

Bird use of revetments also appears to be affected by the present 

clearing practices. Al I measures I used showed lower bird use on 

cleared revetments. Moreover, the actual differences in bird use be

tween cleared and uncleared revetments are I ikely to be even greater 

because the screening effect of vegetation on uncleared revetments re-· 

duces the visibility of birds. 

The results of this study indicate that the primary factor affect

ing the difference in bird use is the reduced vegetational and physiog

nomic diversity on cleared revetments. This conclusion is based on 

knowledge of the I ife history of the bird species Involved as wel I as 

the correlations with measures of vegetation. 

First, the logarithm of density of trees correlates wet I with 

most measures of bird use. This indicates that trees are important 

determinants of bird use, but that the addition of equal numbers of 

trees to the habitat gives smaller and smaller increases in bird use. 

However, without knowledge of the I ife history of birds, one could 

argue that· the correlations are merely coincidental. 

A comparison of .Tables I I I and IV shows that, of the bird species 

found commonly on uncleared revetments, many are species that require 

trees for feedi·ng or nesting (e.g., black-capped chtckadee, American 

robin, black-headed grosbeak, cedar waxwtng,.and common flicker). 

Several species which do not require trees for feeding or nesting, but 

which require dense cover, were seen only or largely on uncleared re

vetments (e.g., California quail, common yel lowthroat, and rufous-sided 
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towhee). On the other hand, birds found commonly only on cleared re

vetments are largely those that feed on open stream banks (e.g., sand

pipers, great blue heron). The birds found often on both cleared and 

uncleared revetments are usually ground-herb-shrub species (e.g., song 

sparrow, American goldfinch). It is worth noting that many of the 

birds deemed favorable in insect control Cswal lows, chickadees, war

blers, etc.) and one game species (California quail) are closely asso

ciated with uncleared revetments as opposed to cleared ones. 

Besides vegetation on the revetment itself, another probable 

factor affecting bird use of an area as smal i and oblong as a revet

ment, is the vegetation bordering the revetment. One measure of bird 

use--rndivtduals·per census--showed a significant negative correlation 

with rough estimates of background vegetation. However, this measure 

of bi rd use is probab 1.y the one most affected by samp I e size. The high 

ave~age.number of individuals per census at Coon Creek i I lustrates this 

point. During the July census at Coon Creek, a total of 82 individual 

birds were sighted using the revetment during the first hour of the 

survey, as compared to an average of only 14 individuals sighted dur

ing the first hour in the previous three surveys. Forty-three of 

these individuals were in one mixed flock of swallows using snags, 

short trees, and logs on the revetment as brief roosting spots while 

feeding over the river. 

Nonetheless, it is sti I I possible that events such as this are 

nof highly unusual and· the negative correlation between background 

vegetation and individuals per census ls meaningful. A portion of 

total bird use of revetments does come from birds using the revetment 
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as a brief roosting spot. One could argue, then, that flocks of birds 

searching for a brief .roosting spot woJld fai I to land on a revetment, 

if taller roosting spots were visible immediately·adjacent to the re-

vetment. Conversely, even though al I the trees and shrubs present on 

a revetment are under 2 min height, they may stil I be used as ·roosts 

if they are.the only trees available along a substantial length of 

stream bank. 

It is important to remember that a measure such as individuals 
i 

per census does not distinguish between visiting birds and resident 

birds; the two are counted equally. The lack of any significant corre-

lation between adjacent vegetation and measures ~f breeding bird use 

suggests that adjacent vegetation most greatly affects the number of 

visiting individuals. 

COMPARISON WITH WOODLAND BIRD SPECIES 

ALONG THE COLUMBIA RIVER 

In order to assess further the possible importance of revetments 

as habitat for birds, data from this study were compared with data col-

lected by the OCWRU (1976) in their study of riparian habitats along 

the Columbia River. Although the methods used by the OCWRU were dif-

ferent from those in this study, a compa~ison of bird species observed 

_during both studies in spring and summer is instructive. 

The bird species sighted at ~ix riparian woodland sites along 

the Columbia River in spring and summer 1974 and those observed at the 

eight revetments included in this s~udy during the spring and summer 

of 1975 are shown in Table VI I I. Al I sites in both studies were visited 

·1 
I 
i 
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on four different days during the study periods. The six sites along 

the Columbia River represent al I of the riparian woodland sites re

ported on by the OCWRU that were both west of the crest of the Cascades 

and not under at least two feet of water during the spring and summer. 

Examination.of the table reveals several trends. Many of the 

species. found at all or neariy al I of the Columbia River sites were 

also found at al I or nearly al I of the uncleared revetments (e.g., 

black-capped chickadee, black-headed grosbeak, Swalnson's thrush). 

Most species found commonly on Columbia River sites that were not found 

on revetments are usually tree-associated·species (e.g., northern 

oriole, wi I low flycatcher, brown creeper). Several species (e.g., 

common crow, Bewick's .wren, Wi·lspn's warbler) were found on most or al I 

Columbia RJver sites, yet only on Mi I lar, or Mi I lar and one other re

vetment in this study. · 

Conversely, species found on most uncleared revetments, but which 

were uncommon on Co.lumbia River sites, tended to be species associated 

with low vegetation or the edges of forests (e.g., Cal iforni~ quail, 

common yet lowthroa!, vesper sparrow). The woodpeckers observed along 

the Columbia and Wi I lamette are a case in point. The three species 

sighted were the common f I icker, hairy woodpecker, and downy woodpecker. 

Of these, only the common fJ icker is an edge species characterized by 

extensive grounq feeding behavior. Examination of the data reveals 

that the hairy and downy woodpeckers found commonly i.n riparian forests 

along the Columbia are replaced ·by common flickers on revetments along 

the Wi I lamette. 



37 

Using .information ·in Table VI 11, the bird communities can be com

pared quantitative.ly using an index of GOmmunity .<Brower.and Zar 1977). 

In this study, the Sorenson coefficient (or "quotient of similarity") 

has been emp~oyed, although the Jaccord coefficient wil I give results 

than can be compared in asimilar fashion (Brower and Zar 1977). The 

formula for the Sorenson.coefficient CCC ) is as fol lows: 
s 

cc = 
s 

where s 1 and s2 are the numbers of species in communities I and 2, re

spectively, and c is the.number of species held in common by both com-
/ 

munities. 

The six Columbia River sites were first compared pair-wise and the 

resulting coefficients were used to compute an average quotient of simi-

larity between the riparian woodland sites. Each revetment ~as then 

compared pair-wise with the Columbia River sites and an average quotient 

of simi larlty to riparian woodlands was calculated. The results are 

shown in Table IX. 

TABLE IX 

AVERAGE QUOTIENTS OF SIMl-LARITY·RESULTING WHEN BIRD SPECIES 
FOUND AT EACH OF SIX RIPARIAN WOODLANDS ARE COMPARED 

PAIR-WIS~ WITH EACH OTHER AS WELL AS WITH BIRD 
SPECIES FOUND AT EIGHT REVETMENTS (EXPRESSED 

IN PERCENT AND PLACED IN DESCENDING ORDER) 

Quotients of Similarit~ 

Half Upper 
Each Moon Grand Half Stout-

Other. Mi.1· 1 ar Tomasek Bend Island Wickham Moon enber9 
70.0 62.6 52.4 48.4 36.3 32.2 29.7 29.4 

Coon 
Creek 

. 28.8 



1 
~ 

38 

What is of special interest is that the similarity of the revet-

ments to riparian wood1and sites seems to para I lei the development of 

more extensi.ve layers of vegetation. In fact, when the sums of al I 

cover classes over 2 m in height for each revetment are regressed 

against the quotients of similarity, a correlation coefficient of .9681 

results. (significant at the .01 level>. The least squares I ine is shown 

in Figure 4. Examination of the scatter diagram suggests that the re-

lations.hip may be non-I inear·. Perhaps similarity to ripari~n habitats 

asymptotically approaches a maximum equal to the average similarity 

between the six riparian sites themselves C70.0). The other indepen-

dent var i ab I es previous I y employed were a I so regressed aga'i nst the quo-

tients of similarity, but al I wer~ found to be less than .9681 (see 

Appendix) .. The only correlation found to not be significant was that 

calculated using the· measure of background vegetation as the indepen-

dent variable c-.4496). 

The results strongly indicate that, if not maintained by clearing,. 

revetments can in time become suitable habitats for many riparian wood-

land bird species. Mi I lar, in terms of species observed, approaches 

the similarity found between the riparian woodland sites themselves 

(62.6 percent versus 70.0 percent). 

Comparisons between riparian woodlands along the Columbia River 

and revetments along the Willamette River are also useful in explaining 

the data from Half Moon Bend. The greatest number of bird species, 

both overa I I· and breeding, were found at Ha If Moon Bend in apparent 

contradiction to many findings that the number of species increases 

with increasing layers of vegetation (reviewed by Balda 1975). 

_.,, 
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The .results at Half Moon Bend may be partially explained by the 

screening effect of vegetation: the number of birds using a revetment 

may actually increase with increased density of foliage, but their de

tectabi I ity decreases. Sandpipers, which feed largely at the water's 

edge, are a case in point. From the apron, where bird surveys were 

largely conducted, sandpipers could easily go undetected at densely 

vegetated revetments such as Tomasek and Mi I lar. 

Another explanation is offered by the distribution of vegetation 

at Half Moon Bend. It was previously noted that Half Moon Bend was the 

most heterogeneous of al I the revetments studied (see "Methods"). A 

positive correlation between an increase in bird species and an increase 

in vegetational layers can only be reasonably expected at homogeneous 

study sites (MacArthur 1964). I suggest that the greater patchiness of 

the vegetation at Half Moon Bend resulted in use of the revetment both 

by species associated with riparian woodlands and species associated 

with more open areas. A comparison of Tomasek and Half Moon Bend is 

instructive in this regard. Tomasek has a high density of trees uni

formly distributed along nearly its .entire length. On Half Moon Bend, 

alth9ugh there is a lower number of tr~es, they are clumped in their 

distribution and are found largely at the upstream end of the revetment. 

When.the bird species sighted at the two revetments are compared 

with those sighted at the Columbia River riparian woodland sites, both 

Tomasek and Half Moon Bend average 14.7 spe~ies in common with the ri

parian woodlands. When compared with the four _cleared revetments, 

Tomasek averages only 8.5 species in common with the cleared sites, 

while Half Moon Bend averages I I .0 species. The results suggest that 
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the groups of trees at Half Moon Bend are large enough and dense enough 

to attract woodland bird species, while.the areas without trees are 

large enough to attract other species as wel I. 

CONCLUSIONS 

Revetments in the Wi I lamette Valley are used by a significant 

number of birds in the spring and summer. As vegetation develops on 

the revetments, more species associated with trees are observed using 

revetr-Qents. 

If not maintained by periodic vegetation removal, revetments may 

provide habitat simultaneously for both bird species associated with 

herbs and low shrubs and bird species associated with a dense, forest 

canopy. ·1 n typ i ca I forest succession, an increasing I y dense canopy 

correlates with a decreased herb and shrub ~ayer. The reduction in 

herbs and shrubs is usually attributed to the decrease in the amount of 

I ight reaching the forest floor, although other factors could be in-

volved (Krebs 1972). However, Mi I lar has both a dense overstory and a 

wel I-developed low-shrub layer, suggesting that an inverse relationship 

between canopy density and herb-low-shrub density may not hold on re-

vetments. The short dimensions and oblong shape of revetments al lows 

sun I ight to reach the surface of the revetment during much of the day 

even when a dense canopy has developed over the revetment. 

The increasing similarity of bird species on revetments to those 

on riparian woodlands correlated with increasing height and layering of 

vegetation, demonstrates the potentiai of revetments as riparian habi-

tat. Riparian habitats have been shown to be some of the richest 
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avifaunal ly in North America (Bottorff 1974; OCWRU 1976; Carothers et 

~· 1974; Udv~rdy 19571. - . Further, the rapid and continuing disappear

ance of riparian woodland Jn the Wi I lamette Valley is wel I documented 

<Towle 1974). 

Nonetheless, it Js expected .that revetments cannot serve to 

actually repla~e the riparian forests, because, as habitat, revetments 

appear to be most important for edg~ species. As Balda (1975) has 

polnted out,.many species attracted to edges have broad ranges of 
., 

tolerance, good powers of dispersal, and high reproduc'tive rates. Such 

species are usually in no immediate danger from habitat destruction. 

Noneth~-1 ess, birds found ·on revetments a re st i I I important components · 

of the valley avifauna. It is.worth repeating that~ in this study, 

the birds found associated with uncl~ared revetments include·many in-

sectivorous species as wel I as California quail, a game bird. 

It Is worthwhile to .specula~e as to the potential. of revetments 

es nesting sites for tw~ ·resident ipecies of present concern in the 

Wi 11 amette Va 11 ey--great b I ue herons and osprey. · Both species require 

.large trees near·water for nesting. Many trees at Mi I lar are large 

enough to be used as nesting $ i tes.. Ho'wever, ·_great b I ue herons are 

colonial.·nesfers and both .great blue h~ron.s and .osprey ma.y not tol.erate 

extensive man-caused disturbances around. the· nestt ng site·. Their I arge 

periin$ter relative. !o area could. make revetments unsuitable as nesting. 

'sites for .these two species. 

Fina I I y, the ev i de nee presented . in. th ls· study, a·1 though not con

e I us i ve~ ·1 s s~ff lclent to wa_rrant .. cessati on "of pr~sent revetment main

tena nee practices. The remo.va I of woody · v~geta·t ion has been s~rong I y 
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imp I icated as the primary factor causing significantly reduced bird use 

of cleared revetments. The significant differences between cleared 

and uncleared revetments should be considered minimum differences; the 

actual differences are probably greater. Further, to my knowledge, 

there is no concrete evidence supporting the idea that trees and black

berry vines weaken revetments. 

RESEARCH RECOMMENDATIONS 

From a management point of view, the most pressing need is for 

research on the actual effects of woody growth and blackberry vines on 

the stabi I ity and strength of revetments. One possible experimental 

design would involve randomly designating half the revetments in the 

Willamette Basin to no longer be maintained. After a number of years, 

any costs of repair to these revetments could then be compared to the . 

cost of maintenance of the control locations. 

Alternatives to aerial inspection of revetments should be inves

tigated. One possible alternative would be inspection by boat uti I iz

ing lower-paid personnel. Another alternative would be to require 

sponsors or landowners personally to inspect the revetments for which 

they are responsible, perhaps once annually in May, and report to the 

Corps of Engineers any damage to the revetments. 

Further· research intended to assess the importance of revetments 

to birds in the Willamette Basin should involve several improvements 

over the work done in this study. If possible, additional studies 

should cover a minimum of one ful I year to reflect seasonal changes. 

The interval between surveys should be short enough to detect major 
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changes during bird migration periods and other short-term fluctuations. 

In California, Hehnke (unp~b.) found that the ratio of number of birds 

on vegetated berms to the number on riprapped berms varied between a 

low of I .3: I on one day to 56: I on another day in a different season. 

lnformatJon is needed on the habitat needs of migrating birds. 

Sprunt (1975) has suggested that riparian forests can be of extreme 

importance to migrant birds, since river valleys are frequently used as 

migration routes. In his review of studies of migrating birds, how-

ever, he found that in not one title or single paper was the question 

of habitat or habitat management treated directly. 

Balda (1975) has pointed out that even a one-year study may be 

too short. He found that breeding densities between years varied as 

much as 80 percent for some species in Pinus ponderosa forests that had 

not been physically altered between breeding seasons. 

A method should be devised for censusing birds on revetments that 

is comparable to·methods used in other studies. The method would have 

to takff into account the unusual shape of revetments and al'low for 

changes in water level. Birds commonly found along the water's edge 

(e.g., sandpipers) could be censused from the opposite bank so that 

the screening effect of vegetation on the revetment would be avoided. 

The recording of data on bird·use should be of such detai I and uniformi-

ty as to be able to separate breeding, feeding, roosting, and other 

uses of revetments by birds. 

In conjunction with the bird census, more measurements of vegeta-

tional and physiognomic diversity both on and adjacent to revetments 

are needed. Although its biological importance has recently been 
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questioned (Wi I Ison 1974), measurement of foliage height diversity 

cArthur and MacArthur 1961) seems necessary in order.to make compari-

sons with other studies. It has been suggested (Karr 1968) that avai 1-

able water may serve as a partial layer of foliage that needs to be 

taken into account in some way. 

To study the various environmental factors affecting such a smal I 

area as a revetment, a large number of revetments could be used. This 

would al low a comparison of the relative importance of various factors, 

such as vegetation bordering and vegetation actua I I y on revetments 

through multiple regression analysis. 

To determine more precisely the effects of clearing on bird use, 

a before-and-after study could be employed. The effects of areas bor

dering the revetment could then be held reasonably constant. Yearly 

changes in the local bird populations could be mon·itored by the use of 

a suitable "control" site that would be studied along with the revet-

ment being cleared. After making allowances for such yearly fluctua-

tions in bird poputations, differences in bird use before and after 

cleari.ng could be reasonably attributed to the effects of clearing. 

\ 
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APPENDIX 

LITERATURE REVIEW 

Historical 

Towle (1974), in his historical study of woodlands in the Wi I-

lamette Valley, states, "In 1854, the floodplains of the Wi I lamette and 

the Santiam had supported a continuous forest cover that ranged from 

about one mi le to five miles in width." By 1936, appreciable tracts of 

this floodplain, or gallery, forest had been cleared and the land con-

ver.ted to.agricultural use. After 1936 the ·clearing accelerated unti I, 

The gallery forest had, by 1970, been reduced to a narrow, discon
tinuous ribbon of woodland immediately along the Wi I lamette and 
its major tributaries, and smal I, isolated forest remnants scattered 
across the floodplain ..•• The lowland forests are mostly gone. 

Towle attributes the intens.ified clearance of the floodplain for-

est to two major factors: (I) a comprehensive flood control ,program, 

and (2) the expansion of irrigation. Both of these factors made the 

floodplain land more attractive for agricultural use. Most of the land 

that had once been floodplain forest is today irrigated farmland. 

The comprehensive flood control program in the Wi I lamette Valley 

began in 1936 with Congressional passage of a Flood Control Act. Al-

though the 1936 and subsequent flood control acts affecting the Wi I la-

mette River Basin have largely emphasized reservoirs, the acts also 

authorized the construction of bank protection works, including rock 

revetments. Detai Is of the history of bank protection in the Wi I lamette 
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Valley may be obtained from the U.S. Army Engineer District, Portland, 

Oreg.on ( 1975). 

Environmental Setting 

Franklin and Dyrness (1973) I ist the Wi I lamette as one of the 15 

physiognomic provinces of Oregon and Washington. They describe the 

va 11 ey as 

. a broad structural depression oriented North-South and situ
ated in Oregon between the Coast Ranges on the west and the Cascade 
Range on the east ••• The valley floor has a very gentle north
facing slope .• ·. As a resu·lt, Willamette River is a sluggish 
stream with many meanders .•• 

The climate of. the Wi I lamette Valley has been described as mari-

time and remarkably homogeneous CW. G. Loy et al. 1976) Weather data 

from four locations in the Wi I lamette Valley are I isted in Table I. 

Additional climatic detai Is, as wel I as information on the geology and 

soi I. of the Wi I lamette Valley, are given by Frankl in and Dyrness (1973). 

Riparian Vegetation 

The riparian communities of the Wi I lamette Valley are also de-

scribed by.Frankl in and Dyrness (1973). The authors state that these 

communities have not been wel I studied. According to Frankl in and 

Dyrness, Populus trichocarpa (black cottonwood) is a characteristic 

dominant tree species. Other tree species usually associated with ri-

parian forests include Sal ix sp. (wi I lows) and Fraxinus latifol ia 

(Oregon ash). In many areas, Acer macrophyl lum (big-leaf map.le), 

Quercus garryana (Oregon white oak) and Alnus rubra (red alder) are 

also constituents of riparian forests in the Wi I lamette Valley. 
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The OCWRU (1976) recently completed an inventory of riparian habi

tats and associated wild I ife along the lower Columbia River. Eighty

two habitats were described in terms of cover, density, and size of 

plants. The vegetative composition of several Populus trichocarpa 

stands occurring in western Oregon (both pure and mixed with other 

species) is described, as are several areas of riprapped shore! ine. 

However, al I of the riprapped sites are located east of the crest of 

the Cascades and were nearly barren of vegetation; therefore, they are 

not of particular interest here. 

In summary, the riparian vegetation in Oregon has only recently 

begun to be studied intensively. No studies of riparian vegetation on 

revetments were found. 

Riparian Avifauna 

There is much data showing the richness of the avifaun.?l in ripar

ian habitats. Udvardy (1957) reviewed 20 years of breeding bird census 

data collected by the National Audubon Society beginning in 1936. Most 

of these censuses came from the east central United States. In homo

geneous habitats in the United States, the highest densities of breed

ing pairs occurred in twenty censuses undertaken in mixed.bottomland 

and floodplain forests. 

In a review of Audubon breeding bird censuses in Colorado, Bot

torff (1974) examined the importance of riparian Populus groves. He 

found Populus habitat to have breeding bird densities wel I in excess 

of a I I other natura I habitats in Co I orado. Bottorff a I so reviewed ad

d it i ona I studies in Colorado showing very high bird use of Populus 
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habitats. He concluded that Populus habitat in Colorado is relatively 

scarce, but very important for bird use. 

The importance of riparian habitat to birds in the arid southwest 

has been wel I documented. Carothers and Johnson (1975) reviewed the 

avai !able. information from that area. Data from homogeneous Populus 

fremontii stands along the Verde River in Arizona (Carothers et al. 

1974) led the authors to conclude that there is no other habitat type 

in North America that is as important to as large an aggregation of 

non-co I on i a I nesting bi rd spec i.es. 

Hehnke (unpub.) collected data on bird use of berms along the 

Sacramento River in California. He found much higher bird use on 

heavily vegetated berms having a significant tree overstory than on 

riprapped berms having only herbs and shrubs. He concluded that the 

riparian vegetation studied is extremely important to·avian pqpulations 

on the berms themselves, but it has an even more pronounced influence 

on wildlife populations on adjacent agricultural lands. Hehnke's final 

report wi I I also review several additional studies done in California 

indicating the !mportance of riparian vegetation to wildlife. 

In the OCWRU (1976) study, stands of Populus trichocarpa, both 

pure and mixed with other species, have been singled out as represent-

ing unique habitat, rich in both numbers and species of birds. The 

authors state that the riparian habitats studied had the highest den-

sities ever recorded for bird communities. It should be noted, however, 

that thejr techniques involved counting al I birds, while most studies 

have been limited to breeding birds only. 



At this point it seems reasonable to ask why riparian habitats 

are so productive with respect to avifauna. A main reason given by 
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many authors (Bottorff 1974; Hehnke unpub.; OCWRU 1976) is the so-cal led 

"edge effect." According to Odum (1971), the term "edge effect" is used 

when referring to conditions found at an ecotone. He defines an ecotone 

as a transition between two or more diverse·communities. When the num

ber of specJes and the population density of some of the species are 

greater in the ecotone itself, relative to the bordering communities, 

the tendency for increased variety and density is termed the edge ef

fect. Most riparian woodlands studied are relatively smal I and I inear 

in form. The large perimeter, or edge, relative to area provides for 

a significant edge effect. Therefore, in a riparian woodland we would 

expect to find not on I y forest-type birds, but a I so the "edge species." 

Edge speci~s, according to Odum (1971 ), require as part of their habi

tat, or I ife history, two or more adjacent communities that differ 

greatly in structure. A familiar example of an edge species is the 

American robin, which requires trees for nest sites, yet feeds largely 

on the ground in open areas. · 

The.fact that riparian vegetation is frequently tal I and multi

layered has also been used to help explain the richness of riparian 

habitat (Hehnke unpub.; OCWRU 1976). Increases in vegetational layers 

have been found to correlate often with increases in both numbers and 

species of birds present (MacArthur 1964). 

River bottoms are rich in nutrients and are therefore highly pro

ductive. The OCWRU Report (1976) suggested that this provides more 
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food for birds and perhaps the dense vegetation provides hiding places 

from predators and neighbors. 

Carothers et al. (1974) found that in Arizona the layers of vege-

tation were insufficient to explain the bird species diversity i.n Popu-

lus fremonti'i stands. The heavily populated stands were bordered by 

agricultural lands and the Verde River. Only 36 percent of the birds 

in the cottonwood stand had "class A" territories (i.e., foraged ex-

elusively on their defended territories). Most of the birds spent 

considerable time harvesting the unuti I ized standing crop of food on 

adjacent agricultural lands or over the river. The authors suggested 

that the stze of breeding bird populations in these habitats is regu-

lated by competition for a resource other than food, that is in short 

supply--probably nest sites. 

The OCWRU report suggested t~at there may be an island effect 

associated with riparian vegetation, because they are often isolated 

from physiognomical ly similar habitat. Birds· may be attracted to the 

visual stimulus of the riparian vegetation in what is otherwise a 

"vi sua I VO rd." 

Revetments· 

The U.S. Army Engineer District, Portland, Oregon Environmental 

Impact Statement (1975) covers the history, sponsorship, structural 

features, repair, maintenance, economic benefits, and economic costs of 

rock revetments. Informative comments from various agencies and groups 

are also included. The section on structural features states: 

Revetments are typically constructe~ on ·the outside of river bends 
where a ~eander of the channel has caused the current to .be 

,,.,,,,;' 
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directed into the bank .... Today revetments in the Willamette 
Basin are constructed of quarried stone dumped on a prepared slope 
from the bank top, with some hand placement~ 

Forbes et a I • · ( 1976) have apparent I y comp I eted the f i rst study of re-

vetment vegetation and wildlife conducted in the Wi I lamette Basin. 
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ADDITIONAL STUDY SITE INFORMATION 

TABLE 2 

PLACEMENT OF BIRD SURVEY TRANSECTS ALONG 
LENGTH OF REVETMENT 

Placement of Transecta 

Revetment U~stream End Downstream End 

Stoutenberg c E 

Grand Is I and E E 

Tomasek E E 

Mi I lar E c 
Wickham c c 
Coon Creek c E 

Half Moon Bend E c 

Upper Half Moon Bend c E 

ac = Revetment length continues beyond end of transect 
E = Revetment ends at end of transect 

60 

For example,_at Stoutenberg the downstream end of the bird ~urvey tran
sect begins at the downstream end of the revetment. The revetment is 
longer th~n the bird survey transect; therefore, the revetment continues 
beyond the upstream end_ of the transect. 



1 

Revetment: Stoutenberg 

Area: Wi I lamette No. 

Location: River Mi le (RM), 65.6 (106 KM) 

S. I /2, S. I 0, T. 5 S, $. 3 W 

Elevation: Approx. 24 M 

I Total Length: I 193 M 

2 Shore: Left Bank 

Average Aspect of Bird Survey Area: ESE 

Date of Construction: 1952 

Maintenance History: Cleared summer 1974; sprayed late 1960s 

1AI I total length figures are from Corps of Engineer data con
verted from feet. 
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2AI I shore information is relative to an ·observer hea~ing down
stream. 



Revetment: Grand Island 

Area: Wi 11 amette No. I 

Location: RM, 69.1 (I I I KM) 

NW 1/4, S. 25, T. 5 S, R. 3 W 

Elevation: Approx. 26 M 

I Total Length: 

Shore: Left Bank 

Average Aspect of Bird Survey Area: SE 

Date of Construction: 1938 

Maintenance History: Sprayed late 1960s 

"62 

1Although I isted as longer than 700 M, only 650 meters could be 
located. 
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Revetment: Tomasek 

Area: Santlam 

Location: RM 4.6 (7.4 KM) 

SW 1/4, S~ 56, T. 9 S, R. 3 W 

Elevation: 55 M 

Total Length: 657 M 

Shore: Right Bank 

Average Aspect of Bird Survey Area: SSE 

Date of Construction: 1955 

Maintenance History: Sprayed late 1960s 
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Revetment: Mi I lar 

Area: Santiam 

Location: RM 6.2 (10 KM) 

NW I I 4, S • 66 , T . I 0 S , R. 3 W 

Elevation: 58 M 

Total Length: I 186 M 

Shore: Right Bank 

Average Aspect of Bird Survey Area: WSW 

Date of Construction: 1948 

Maintenance History: No maintenance 
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Revetmen+: Wickham 

Area: Santiam River 

Location: RM 8.3 (13 KM> 

SE I I 4 , S • 66, T. I 0 S , R. 3 W 

Elevation: 61 M 

Total Length: 1418 M 

Shore: Right Bank 

Average Aspect of Bird Survey Area: S 

Date of Construction: 1950 

Maintenance History: Cleared summer 1974; sprayed late 1960s 
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Revetment: Coon Creek 

Area: Wi I lamette No. 2 

Location: RM 123.1 (199 KM) 

N I /2, S. 58, T. I I S, R. 4 W 

Elevation: 57 M 

Total Length: 997 M 

Shore: Right Bank 

Average Aspect of Bird Survey Area: NW 

Date of Construction: 1962 

Maintenance History: Cleared summer 1974; sprayed late 1960s 
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Revetment: Half Moon Bend 

Area: Wi I lamette No. 2 

Location: RM 125.2 (202 KM) 

SW I I 4,, S. 86,, T. 1.1 S,, R. 4 W 

Elevation: 58 M 

Shore: Left Bank 

Average Aspect· of Bird Survey Area: NE 

Date of Construction: 1948 

Maintenance History: Sprayed late 1960s 

Total Length: 1627 M 
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Revetment: Upper Half Moon Bend 

Area: Wi I lamette No. 2 

Location: RM 126.3 (204 KM) 

SW I I 4, S . 2 I , T. I I S, R. 4 W 

Elevation: 58 M 

Shore: Right Bank 

Average Aspect of Bird Survey Area: S 

Date of Construction: 1949 

Maintenance History: Cleared summer 1974; sprayed late 1960s 

Total Length: 1593 
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ADDITIONAL RESULTS 

TABLE 3 

CORRELATION. COEFFICIENTS:. DEPENDENT VARIABLES 
REGRESSED PAIR-WISE AGAINST EACH OTHER 

Yari'ab I e (2) (3) (4) (5) (6) (7) 

(I) Effect of 
Clearing 
(Nominal 
Variable) . 4750· -.8741 .8729 -.7205 -.6865 -.8080 

(2) Adjacent 
Vegetation 
--Percent 
of Transect 
Bordered 
by Dense 
Nat.ura I 
Cover -.4817 .4952 -. 3411 -.3243 -.4787 

(3) Log of 
Density 

.92°27 of Trees -.9938 .8249 .• 7714 

(4) Rank of 
Density 
of Trees -.8231 -.7600 -.9348 

( 5·) Sum of 
All Cover 
Classes 
> 2 Meters ;9910 .9397 

(6) Sum· of Al I . 
Woody Cover 
Classes .9013 

(7) Sum of Al I 
Woody Cover 
·Classes be-
tween 2 and 
15 Meters 

(8) Sum of Al I 
Cover 
Classes 

69 

(8) 

-.6991 

-.3766 

.8337 

-.8171 

.9252 

.9238 

.9129 



TABLE 4 

CORRELATION COEFFICIENTS BETWEEN BIRD SPECl'ES SIMILARITY TO 
RIPARIAN WOODLANDS AND MEASURES' OF EFFECTS OF CLEARING, 

TREE DENSITY, CANOPY COVER, AND ADJACENT VEGETATION 

70 

Average Sorensen Coefficients 
Regressed Against 

Resulting Correlation 
Coeff lcients 

Effect of Clearing (Nominal Variable) 

Log of Density of Trees (Base 10) 

Rank of Density of Trees 

Sum of Al I Cover Classes 

Sum of Al I Woody Cover Classes 

Sum of Al I Woody Cover Classes Greater Than 
2 M 

Sum of Al I Woody Cover Classes between 2 M 
and 15 M 

Percent of Transect Bordered by Dense 
Natural Cover 

-.8286 

.8735 

-.8837 

.9224 

.9441 

.9681 

.9623 

; 

-.4496 
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