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Aerial hctcgrach of propc3ed Santiarn Ear Natural Area Preserve
and inmediate vicinity (approximate scale 1:20,000). (tJ.S.

Agricultural Stabilization and Conservation Service, 1970).



PRELIMINARY INVENTORY AND ANALYSIS:

SANTIAM BAR PROPOSED NATURAL AREA PRESERVE

ABSTRACT: The proposed Santiarn Bar Natural Area Preserve

is located at the confluence of the Luckiamute, Santiam,

and Willamette Rivers in Polk and Marion Counties, Oregon,

It is situated on a peninsula supporting riparian and lower

terrace vegetation and associated wildlife. Former use

included forestry and agriculture. Present and proposed use

involves agriculture and recreation. The area is suitable

physically and biologically as a natural area, exhibiting

the Willarnette Valley riparian black cottonwood and ash

cells presently lacking within Oregon's natural area system.

One ownership problem that has potential of altering

feasibility as a natural area exists and involves a portion

of the Willamette bank.

INTRODUCTION

Obj ective

The purpose of this study is to investigate and

inventory the legal, physical, biological, and resource

aspects of the proposed Santiam Bar Natural Area Preserve.

Included in this study is a description of the riparian

communities, determination of the extent of human influence
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irL the area, and an evaluation of th3 feasibility of the

site for cstablishent as a natural area rezerve. Due to

the breadth of the research topic, great detail in describing

individual elements has not been pqssible. This preliminary

analysis, however, provides findamcntal information upon

which further research may be based

l3ackcrround

A system of research natural areas has been developing

since 1927 under the direction of federal land management

agencies. These tracts upon which natural communities and

processes predominate and where human interference is

minimal have been set aside for scientific and educational

purposes. Unique situations are not neces3arily sought;

rather, typical ecological settings are of grater value.

In the Pacific Northwest, under federal management there are

currently fifty-eight such areas (Franklin, et al., 1972,

p. 1) A similar system of natural area preserves is now

being established on state land under the 1973 natural

area preserves legislation (ORS 273.562-273.597),

Selection of Study Area

Among those plant communities lacking adequate repre-

sentation in existing natural areas in the Western Oregon

Interior Valleys Province are 1) the riparian black cottonwood/

willow community along the Willamette River and 2) the
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Oregon ash community in the Willamette Valley (Dyrness,

et al,, 1975, p. 93). Three publicly-owned areas containing

prime examples of riparian vegetation were defined in a

Willamette River Greenway report to the Natural Area Preserves

Advisory Committee (Collins, 1974). Two of these areas are

located in the upper Willaxnette Valley and one in the middle

Willamette Valley, all in close proximity to the Willamette

River. The site chosen for the present investigation was

that in the middle Willamette Valley. The selection was

made because of its complex and well-illustrated physiographic,

geomorphic, and biologic relationships as well as its

convenience to Corvallis,

Site Description

The proposed Santiarn Bar Natural Area Preserve (NAP)

is located in Polk and Marion Counties at Willamette

River mile 108 through 110. It encompasses a peninsula

bar at the confluence of the Willamette, Santiarn, and

Luckiamute Rivers (Figures 1 and 2).

Leaal Descriotion

The proposed natural area preserve is composed of

portions of Section 35, Township 9 South, Range 4 West

and Section 2, Township 10 South, Range 4 West of the

Willamette Meridian. The proposed preserve boundaries

comprise the Luckiarrtute River to the west, the Willamette



Figure 1. Mid-ci11amette Valley showing procsed NAP
near 3uena Vista (rna center) (after U.S. Geological
Survey, 1960)
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River to the north and east, and the boundary line with

Lyon and Campbell, Incorporated, Independence, Oregon to

the south (Tax Lot 601, Section 3, Township 10 South, Range

4 West, Willamette Meridian, Polk County) (Polk County

Tax Assesor's Office, Dallas, Oregon, 1975). The area of

the proposed preserve is approximately 204 hectares

(Figure 3).

Ownership

The area of the proposed preserve has been owned by

the State Highway Division of the Department of Transportation

since 1973 (Figure 3). Currently there is some question about

the ownership of the portion of the proposed preserve

extending north of the 1853 Willamette River meander line

(Figure 2) (Murkin, Personal Communication, 1975) Should

this area eventually not be considered as part of the

proposed preserve, the preserve area would be diminished

by approximately 52 hectares resulting in a total preserve

area of 152 hectares.

PHYSICAL DESCRIPTION

Physiographic

The proposed natural area preserve is located within

the Willamette Basin Geomorphic Province as described in

Dyrness et al. (1975, p. 215) and elsewhere (Dicken, 1970,
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p. 4) within this province the proposed preserve includes

the Flood Plain (recent Willamette and tributaries) Sub-

province (code number 0501 in Dyrness et a].., 1975, p. 216).

The site includes a peninsula, the northern extent of which

is separated from the main body of land during annual inundation.

The area is composed of a sloping bank, that belt of land

which occurs between the extent of mean high and low water,

a levee and trough complex, a lower terrace, and a small

portion of upland area (Figure 4) Several minor troughs

trending southeast-northwest occur within the main portion

of the peninsula.

I
3

owIrt.(rcs
up
and

b K

A B

Figure 4. Physiographic profile of proposed natural area
(for orientation see Figure 5). (vertical exaggeration = Sx)

The Willamette River level is approximately 47 meters

(154 feet) above mean sea level at mean low water near the

mouth of the Luckiamute River (U.S. Army Corps of Engineers,

1968, Plate 39). The highest elevation occuring on the
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peninsula is approximately 55 meters (180 feet) above

mean sea level. The small portion of land on the west side

of the Luckiamute River attains an elevation of 70 meters

(230 feet) above mean sea level (Figure 5).

Geologic

The Coast Range to the west of the study area is

composed largely of Eocene sedimentary and volcanic materials.

These extend under the present Willamette Valley deposits

to the western margin of the Cascade Range. The northern

portion of the Willamette Valley is characterized by thick

non-marine sediments of the Pleistocene and Pliocene periods.

These deposits become thinner as they extend southward.

During the Illinoian glaciation in the late-Pleistocene

the entire valley was drowned. It was partially filled

with silt to a depth of 30 meters (97 feet). The valley

was again inundated during the Missoula flood in the late-

Wisconsin period of glaciation. Water backed up as far south

as Harrisburg by an ice jam on the Columbia River (Franklin

and Dyrness, 1973, p. 16 and Baldwin, 1964, pp. 50-52).

The geologic composition of the proposed natural area

is largely Quaternary alluvium, silts, sands, gravels, and

cobbles and Tertiary sandstones, shales, and conglomerates.

The peninsula consists of the Quaternary alluvium (Figure 6).

The portion that extends to the west bank of the Luckiamute

River is made up of an unnamed Eccene formation including
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- (_

Figure 6, Cut bank cn west side of the peninsula showing
deposits of fine-grained alluvium and cobbles.

fossiliferous marine tuffaceous sandstones, shales, and

conglomerates (Allison, 1953). This formation stands as

an island, a high hill, above the surrounding alluvial material

(Figures 7 and 8).
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Figure 8. Geologic profile of proposed NAP and vicinity.
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Qral (Qal by Allison, 1953) Quaternary age, river alluvium;
gravel, sand, silt, clay.

Teum (Te by Allison, 1953) Tertiary age, unnamed Eocene
formation; fossiliferous marine tuffaceous sandstones,
shales, and conglomerates.

Tin (Allison, 1953) Tertiary, intrusive rocks. Basic
dikes, sills, plugs, probably Miocene in age.

Qpun (Qws by Allison, 1953) Quaternary age, non-marine
terrace deposits of Willamette Sound; silt deposits,
some erratics, semiconsolidated silt, sand, and
gravel.

(after Allison, 1953 and Wells and Peck, 1961)
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Geomorphic

Geomorphic Surfaces

Baister and Parsons (1968, p. 2) define a geomorphic

surface as "... a landform or group of landforrns that

represents an episode of landscape development.... In

general, the higher a geomorphic surface is in the land-

scape, the older it Of the eleven surfaces in the

?i1lamette Valley (Aopendix II), three occur in the proposed

natural area. These include, in order from youngest to

oldest, the Horseshoe, the Ingram, and the Doiph. (Figures

9 and 10)

4DOLPHHORSES
B

Figure 9. Geomorphic surface profile of proposed NAP
and vicinity.

The Horseshoe Unit: Both sides of the Willamette and

the northern and southern Santiam channels are encompassed

by the Horseshoe Unit (Figure 10) The entire northern

15



16

27

DO LPH

Ill

R 4W

INGRAM

26 25

HORSESHOE
I

36

//' 1

INGRAM INGRAM

Figure 10. Geomorphic surfaces in the proposed NAP and
vicinity (Baister and Parsons, 1963).



17

portion of the proposed natural area is included in this

classification comprising the bank, levee and trough, and

parts of the lower terrace physiographic units.

Of the two Willamette River floodplain levels, the

Horseshoe Unit is the lowest. It is characterized by low

relief and is subject to nearly annual inundation. Topographic

features include channels and associated features, point

bar deposits, channel fillings, and abandoned channels.

The annual flooding accelerates changes in features

facilitating cutting.

The Horseshoe surface began to form only a short time

ago. Some sources indicate that it could have been since

the settlement of the valley in the middle of the nineteenth

century (Baister and Parsons, 1968, p. 9).

The surface is underlain by coarse and moderately

coarse alluvium. Many areas are not vegetated or support

only Salix and Populus species and herbaceous plants adapted

to annual inundation.

The Ingram Unit: Closely related geographically to

the Horseshoe Unit is the Ingram Unit, being only slightly

elevated above it. It forms the higher of the two flood-

plain levels of the Willamette River and its tributaries

within the main valley system. This surface is characterized

by undulating topography often containing old channels and



ridges. The lower terrace physiographic unit with its

parallel ridges and swales is representative of the Ingram

surface.

Radiocarbon dating methods were used in determining

that active foritation of the Ingram Unit occurred from

500 + 100 years to 3290 + 120 years before the present

(Balster and Parsons, 1968, p. 9). The surface began to

be abandoned approximately 555 + 100 years before the

present. The lower portions of the surface are still flooded

at times by the Willamette,

The Doiph Unit: This unit is composed of extensive flats

situated well above the g

examples appear dissected

The Doiph Unit is evident

the proposed natural area

believed to date from the

Parsons, 1968, p. 6).

Geomorphic Development

neral level of the valley. Most

and form rolling topography.

as the large hill to the west of

(Figure 9). The Doiph Unit is

mid-Pleistocene (Baister and

The proposed natural area preserve is located on a

peninsula subject to the influence of three rivers, the

Luckiamute, the Santiam, and the Willamette. Cartographic

data are available for the area from 1852 to the present.

Aerial photography is obtainable from at least as early

as 1955. Reliability of the earlier data is questionable
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due to the lack of aerial photography and other forms of

objective mapping. Relative relation of rivers to more or

less stable physiograohic features such as the 72 meter

hill to the west of the area, however, appears to be fairly

accurate. The relationship of the Luckiamute to the Nillamette

has not changed a great deal within the last century. The

relationships between the Santiam and the Willamette have

changed markedly. The entrance of the Santiam channel into

the Willamette has moved approximvtely 1.2 kilometers (.7 miles)

downstream to an earlier established channel.

According to the cartographic data the Santiam River

entered the Willamette in 1852 by two channels at points

located approximately at the north and south borders of

Section 35, Township 9 South, Range 4 West (Figure 11).

The Luckiamute flowed into the Willamette from the southwest

somewhat west of the center of Section 35. The center of

Section 35 in 1852, appears to be in the middle of the

Willamette River.

In 1852, according to the original land survey, the

south channel of the Santiam was more significant than the

north. When Linn County was formed Decezn.ber 28, 1847, a

portion of its boundary definition read, "All that portion

of the original Chainpooick District south of the line

commencing in the middle of the channel of the Willamette

River, opposite the mouth of the Santiam River...."

(McLaughlin, 1941), emphasizing that the mouth of the
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Santiam was to the South, The Linn-Marion County boundary

remains the southerly, mostly abandoned, channel of the

Santiam today.

By 1917 the south Santiam channel still appears to be

the most utilized (Figure 12). By this date, the northern

channel has been given the name of the Little Santiam. An

island appears in the Willamette channel between the mouths

of the two Santiams. The proposed NAP peninsula extends

northward almost to the northern border of Section 35. The

southeast portion of the peninsula extends well into Section

36. Minor troughs paralleling approximately the Willamette

River appear on the peninsula. An interrnittant stream is

present at the approximate site of the 1853 meander line

(Figure 2),

The 1957 U.S. Geological Survey map illustrates some

changes that have occurred since the previous (1917) edition

(Figure 13). Both Santiam channels persist, their names

remaining constant, Of the two mouths of the Little Santiarn

shown on the previous map, the more southerly appears to

be the main channel, and the small island in the Willarnette

River channel appears to have been reconnected with the

east bank. The peninsula itself has extended northward into

Section 26, Township 9 South, Range 4 West. The Luckiamute

River enters the Willamette from the south. The southeast

portion of the peninsula is still partially composed of

Section 36.



Figure 12. Situation of rivers and land, 1917 (tJ.S.
Geological Survey, 1917).
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By 1970 substantial river pattern changes have occurred

(Figure 14). The northerly Little Santiam channel now

predominates. Its name has been changed to the Santiam.

The former southerly Santiam channel is reduced to a chain

of elongated lakes and is not named other than as being

an indication of the indefinite location of the Marion-

Linn County boundary. The new Santiam channel enters the

Willamette further north (on the northern border of Section

35) than did the previous channel of the Little Santian.

The peninsula has extended northward from its position on

the previous map (Figure 13) into Section 26. The island

has been assimilated into the east bank of the Willarnette

River.

The surface configurations of the peninsula have also

changed through time. Aerial photographs taken in 1936,

1955, 1963, and 1970 (Figures 15, 16, 17, and 18) show

evidence of meander scars and the development of a small

pond. The development of the pond can be traced through

the photos. In 1955 the pond site is vegetated, appearing

to be more densely covered than the surrounding areas.

By 1963 a field has been established to the west of the

pond site leaving the actual site still wooded (Figure 17).

The 1970 evidence indicates establishment of a vernal pond

with marshland surrounding it.
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Figure 15. 1936

Figure 17. 1963

Figures 13-18, Sketch
and land use features
Conservation Service,

Figure 16. 1955

Figure 18. 1970

maDs from photos showing geomorphic
(Agricultural Stabilization and
1936, 1955, 1963, 1970).
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Discussion

The general patterns deduced from the cartographic data

are the elongation of the peninsula, the downstream movement

of the mouth of the Santiam River, and the apparent downstream

movement of the bend in the main channel. In addition to

cartographic data, a limited amount of field evidence sub-

stantiates this pattern of change, namely presence of former

meander channels of the Willamette River within the bounds

of the proposed natural area (Figure 19). These are evident

not only in the cleared area but in the forested portions as

well. They are more easily illustrated in the cleared area,

however. The meander channels trend in a southeast to

northwest direction much like the 1853 meander line (Figure 2).

Apparently, then, in former times, the Willamette turned to

the west at the point opposite the former Santiam channel

mouth and continued in a westward direction until it approached

the more resistant Eocene material (Figures 7 and 8) and

then shifted its channel to the north. There is no proof

that the Santiam channel will remain in its present location;

it may assume its former channel. There is cultural evidence

that it has changed channels before (Turnidge, 1975, Per3onal

Communication). It is possible that the eastern bank of

the Willamette was substantially degraded as the river assumed

a more easterly channel. However, present flood control

projects may help in stabilizing the river pattern for up

to one hundred year frequency events.
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The temporary pond lies in one of the former channel

scars of the c1illamette. It has been developed by human

activity, first by the removal of vegetation and then by

dredging. Consequently it collects and stores rainwater

through the season of heavy precipitation often flooding

adjacent wooded and cultivated areas.

Figure 19. Remnant of former Willamette meander channel
apparent in cleared portion of proposed NAP. Note the
displacement of the irrigation pipes due to the change in
slope. View here is to the southeast; the row of trees
on the left indicates the present channel of the Willamette,
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Edaphic

Complete soils data are available in the 1924 and 1927

series of Soil Surveys of Benton and Linn, and Polk and Marion

Counties respectively. Final data collection, mapping, and

publication of soils data for the vicinity of the proposed

NAP in accordance with the Seventh Approximation and more

sophisticated analysis of soil properties are still in process.

It can be assumed that the area of the proposed NAP includes

the Chehalis and Cloquato units, the Cloquato being coarser

and better drained (U.S.D.A., S.C.S., Polk County, 1975,

Personal Communication). Following are descriptions of

soils present at the proposed NAP as in the 1927 Polk County

survey (Figure 20).

Chehalis Silt Loam

Chehalis silt loam consists of a rich brown silt loam

from 15 to 25 centimeters deep underlain to a depth of up

to 1.3 meters or more by a rich brown material varying

in texture from clay loam to a light silty clay loam.

Areas of Chehalis silt loam are usually situated along

rivers. The topography is nearly level to slightly

undulating, often broken by depressions roughly paralleling

the stream courses. Drainage is good. Chehalis silt loam

is one of the most important soils in the area derived from

recent alluvium. It is very productive, easily tilled,

well-drained and thus suitable for many crops (Torgerson

and Hartman, 1927, p. 1705).
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KEY FOR SOILS MAP

Soils Group

AMITY

Amity silty clay loam

CAMUS

Camus gravelly loam

CARLTON

Canton clay loam

CHEHALI S

Chehalis clay loam
Chehalis fine sandy loam
Chehalis silt loam
Chehalis silty clay loam

MELBOURNE

Melbourne clay loam

NEWBERG

Newberg fine sandy loam
Newberg sandy loam
Newberg silty clay loam

RIVERWASH

WAPATO

Wapato silty clay
Wapato silty clay loam

WILLAMETTE

Wjllamette silt loam

Symbol

Ac

Ca

Cl

Ch
Cf
Co
Cm

Mc

N
My
N s

Rv

Wy
Wc

Wi

30
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Chehalis Fine Sandy Loam

Chehalis fine sandy loam consists of a brown fine

sandy loam from 35 to 50 centimeters deep underlain by

a brown fine sandy loam material. The surface is friable

making cultivation easy. Areas of Chehalis fine sandy loam

vary from smooth to gently undulating. Shallow depressions

are often present into which the surface water drains.

The soil is very fertile and is well-adapted to a variety

of crops. If it were supplied with more organic material

it might hold water more efficiently and alleviate the

problem of a tendency to dry out in the summer (Torgerson

and Hartmann, 1927, p. 1704-1705).

Ri verwas h

Riverwash consists of poorly sorted sand, gravel, and

cobbles usually occupying stream channels and land immediately

adjacent. These areas are inundated annually for extended

periods of time. The material is coarse and holds insufficient

moisture for most crop production. Grazing may be possible

(Torgerson and Hartmann, 1927, p. 1719).

Climatologic

According to the Koppen-Geiger system of climate classifi-

cation (after R. Geiger and W. Pohl, 1953) the proposed NAP

lies within an area of warm temperate climates (Csb), the
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mean temperature of the coldest month being between 18°C

and -3°C. The mean temperature of the warmest month is

below 22°C. At least four months have mean temperatures

over 10°C. This climatic regime is characterized by a

dry season in the sunmer (Strahler, 1970, Plate 2).

Fifty year mean temperature and precipitation data

from the National Oceanographic and Atmospheric Administration

(1974) aid in the substantiation of the above generalizations.

Data here are presented for Albany, Corvallis, and Salem

(Figure 1) stations close to the proposed NAP, in the same

climatic and topographic regimes. Albany and Corvallis

data are generated from averages for the period of 1931

through 1955. Salem data are averages for the period of

1931 through 1950. Table 1 presents these data by month

for mean temperatures CT) in degrees Fahrenheit and for

mean precipitation (P) in inches.

Walter and Lieth present the following climate diagram

for Salem, the reporting station nearest to the proposed

NAP (1967) (Figure 21), According to the diagram the station

lies within the Mediterranean climatic regime characterized

by winter rains.

Hydrologic

The Willamette Valley encompasses an area aproximate1y

177 kilometers (110 miles) long and 56 kilometers (35 miles)

wide at the north end with an overall average width of about



January February March
Station T P T P T P

Albany 39.3 6.01 42.8 4.94 46.7 4.34

Corvallis 39.6 6.05 43.1 4.58 46.8 3.88

Salem 38.4 5.72 42.8 5.32 46.8 4.19

May June July
T P T P T P

Albany 57.5 1.98 62.0 1.48 67.0 0.42

Corvallis 57.2 1.67 61.8 1.22 66.5 0.35

Salem 57.2 1.93 62.8 1.22 67.7 0.32

September October November
T P T P T P

Albany 62.3 1.47 53.9 4.14 45.4 5.98

Corvallis 62.9 1.26 54.6 3.60 45.8 5.39

Salem 62.4 1.49 54.5 3.70 45,4 5.96

Annual
T P

Albany 53.1 40.66

Corvallis 53.2 37.27

Salem 53,1 39.85

Table 1. Mean temperature and precipitation data for
vicinity of NAP.
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April
T P

52.2 2.31

51.9 2.01

51.4 2.39

Auaust
T P

66.6 0.51

66.7 0.41

67.0 0.49

December
T P

41.7 7.08

41.9 6.85

41.0 7.12
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40 kilometers (25 miles) The Willamette River flows 301

kilometers (187 miles) from the confluence of the river's

Middle Fork and Coast Fork to the juncture with the Columbia

River. The study area lies within Willainette River miles

108.5 (174 kilometers) through 111.5 (180 kilometers)

(US. Army Corps of Engineers, 1963) or miles 107.5 (172

kilometers) through 110 (177 kilometers) (U.S. Geological

Survey, 1970). The Willamette River descends from 135

meters (440 feet) &bove mean sea level at the Coast and

Middle Fork confluence to 7.7 meters (20 feet) above mean

sea level at the mouth into the Columbia. The average gradient

is 0.44 meters Der kilometer (2.3 feet er mile), the

maximum being 2.3 meters per kilometer (12 feet er mile)

and the minimum 0.62 centimeters per kilometer (0.02 feet

per mile).

Figure 21,

lvi

SAL!f(9m)

A

22Y.
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The Luckianiute River extends westward from its mouth

in the Willamette River approximately 29 kilometers (18 miles)

to the confluence of the Luckiamute and the Little Luckiamute,

The low water profile spans from 56 meters (183 feet) at

the confluence to 47 meters (153.5 feet) at the mouth, an

overall gradient of 0.31 meters per kilometer (1.6 feet

per mile).

The Santiam River extends eastward from its mouth in

the Willarnette River approximately. 19 kilometers (12 miles)

to the confluence of the North and South Santiams, The

low water profile varies from 65 meters (210 feet) above

mean sea level at the confluence to 48 meters (155 feet)

at the mouth, an average gradient of 0.87 meters per kilometer

(4.5 feet per mile).

Gaging stations for all three rivers occur near the

proposed NAP. Station number 14174000 is located on the

Willamette River at Albany, station number 14190500 is located

on the Luckiarnute River near Suver, and station number 14189000

is located on the Santiam River at Jefferson (Figure 1)

(U.S. Department of Agriculture, 1974).

The station at Albany for the Willainette River has been

in continuous operation since December 1894 and operated on

a fragmentary basis between November 1878 and December 1894.

The datum at the gage is 50,956 meters (167.18 feet).

Average discharge over a 79 year period is recorded as 410

cubic meters per second (14,490 cubic feet per second).
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For the period of record the maximum discharge was 7.530

cubic meters per second (266,000 cubic feet per second)

on January 14, 1881, the gage height being 11.52 meters

(37,8 feet). The minimum recorded was 52.1 cubic meters

per second (1840 cubic feet per second) on September 1

and 2, 1940. Two major floods occurred in the last century,

one on December 4, 1861 reaching a stage of 12.50 meters

(41.0 feet) with a discharge of 9,630 cubic meters per

second (340,000 cubic feet per second) and one on February

4, 1890 reaching a stage of 11.86 meters (38.9 feet) and with

a discharge rate of 8,240 cubic meters per second (291,000

cubic feet per second) (U.S. Department of Agriculture,

1974, P. 232). Presently the flow of the Willamette above

the station is regulated by nine reservoirs.

The station near Suver for the Luckiamute River has

recorded continuously since 1940 (July) and from August

1905 to October 1911. The datum of the gage is 52.401

meters (171.92 feet) above mean sea level. For the 39

years of record the average discharge i3 26.2 cubic meters

per second (926 cubic feet per second). For the period of

record the maximum discharge occurred on December 22,

1964 at a rate of 932 cubic meters per second (32,900

cubic feet per second). The minimum discharge was 0.018

cubic meters per second (0.65 cubic feet per second) occurring

on August 13, 1966. Some diurnal fluctuations occur during
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periods of low flow due to the millpond above the station.

There are some small scale diversions above the station for

irrigation purposes (U.S. Department of Agriculture, 1974,

p. 251).

The station at Jefferson for the Santiam River has

been recording continuously since October 1939 with fragmentary

records from 1905-06 and 1907-1916. The datum of the gage

is 60,847 meters (199.63 feet) above mean sea level. During

43 years of record the average discharge is 222.0 cubic

meters per second (7.824 cubic feet per second). The maximum

discharge recorded was 5,580 cubic meters per second (197,000

cubic feet per second), gage height 7.832 meters (24,22 ft),

on December 22, 1964. The minimum recorded was 7.36 cubic

meters per second (260 cubic feet per second) from August 15-24

and from August 24 through September 2, 1940. Flow of the

river has been regulated since 1953 by Detroit Lake, since

1966 by Green Peter Lake, and since 1966 by Foster Lake

(U.S. Department of Agriculture, 1974, p. 249).

According to the Army Corps of Engineers data the

proposed NAP lies within the twenty year floodplain, meaning

that the area may be inundated by a flood with a five percent

chance of occurring in any one year (U.S. Army Corps of

Engineers, 1968, Plate 20). In 1964 a one hundred year flood

occurred and in 1973 a thirty year flood occurred (U.S.

Department of Agriculture, 1975, Personal Communication).



The area was flooded on both occasions, The tree species

within the area are able to withstand occasional flooding

as long as the flood water does not stagnate (U.S. Department

of Agriculture, 1975, Personal Communication).

BIOLOGICAL DESCRIPTION

Cells

The proposed natural area preserve is capable of filling,

in part, the following cells or ecological elements needing

representation in the Pacific Northwest (Dyrness et al., 1975,

p. 93)

21. Riparian black cottonwood/willow along the

Willamette River, and

22. Oregon ash in the Willamette Valley.

Riparian Black Cottonwood/Willow--Willamette River

The major components of the riparian forest occupying

the bank and trough and levee complex on the northern and

eastern margins of the peninsula include Salix and Populus

trichocara. The Salix occupy the bank area from approximately

the May-September extent of inundation up the bank through

the extent of the exposed cobbles just short of the crest

of the levee (Figure 22). The upper part of the levee is

occupied by Crataegus douglasii (Figure 23) The trough,

inland from the crest of the levee is occupied by an

extensive Populus trichocarpa community (Figure 24).
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Figure 24. Pou1us trichocara community in trough behind
(inland from) levee. View here is north toward r4j11ette
from lower terrace.

Oregon Ash--Willamette Valley

A small artificial pond is located in a trough deression,

perhaps an old meander channel scar, near the southern

extent of the main forest area. There aears to be no

present immediate outlet into either the Luckiamuta or

the Willamette Rivers. The maintenance of the pcnd is

most likely pluvial. The area of the pond has been enlarged

somewhat by human activity for use as a duck pond (Anonymous,

1975, Personal Communication). Surface water was present

from December 1974 through early May 1975. This situation

would vary with rainfall and level of flooding.
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Some of the area immediately north of the pond, a low

ridge, has been cleared and is often planted in corn to

attract waterfowl and other game birds (Anonymous, 1975,

Personal Communication). Populus trichocarpa is found in

the trough beyond the ridge. The main forested areas to

the north and west of the pond are composed primarily of

Acer Macrophyllum and Fraxirius oregana. Poulus trichocarpa

occur in the troughs and lower areas,

Communities

Plant communities related to physiographic units were

determined by analyzing species comoosition along three

transects across the study area (Figure 25). Species

were noted as they related to each other and to physiography.

Prism readings were taken at one hundred meter intervals as

a means of collecting data for assessing approximate basal

area of tree species. Ten readings were taken at each

station, each one meter apart. Due to the limited nature

of the study the following plant community descriptions

are based upon hysiographic units. A complete list of

flora observed may be found in Appendix II.

Willarnette River Bank

The Salix community predominates on the northern and

eastern borders of the proposed NAP along the Willamette

River (Figures 22 and 26). This area is subject to annual
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inundation from mid-September through late May. The Salix

occupy the cobbled bank and withstand inundation and

immersion. Herbaceous species associated with the Salix

community on the Willamette sloping bank include the

following (Frenkel, 1976):

Agropyron spp.
Agrostis aequivalis
Agrostis alba v,
Anthemis cotula
Arctium minus
Brassica campestris
Brassica spp.
Capsella bursa-pastoris
Chenopodium album
Chenopodium ambrosioides
Chenopodiuxn rubrum
Equisetum sPp.
Lolium multiflorum

Luckiamnute River Bank

Luzula spp.
Melilotus of ficinalis
Phalaris arundinacea
Plantago lanceolata
Plantago major
Polygonum aviculare
Polygonum persicaria
Psilcarphus tenellus
Rorripa curvisiliqua
Ruznex acetosella
Rumnex spa.
Senecio jacobea

The Salix community predominates the sloping agrading

portions of the Luckiamute River bank, similar to the

Willamette River bank (Figure 27) On the cutbanks of the

Luckiamute River another willow community, the Salix

rigida community occurs (Figure 28). The Salix rigida

are often undercut and lean, eventually falling into

the stream.

Where the land adjacent to the Luckiamute has been

cleared a Rubus discolor community develops. The plants

are rooted on the crest of the bank adjacent to the cleared

area and hang over the crest onto the cutbank (Figure 29).

Runners root and may help to stabilize the bank.
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Figure 29. Ru.bus discolor overhanging cuthank near field
(right); Salix on deoositional bank (left).

Levee

The Crataegus douglasii-Rubus discolor community dominates

the levee as well as some Salix rigida on the inland side

(Figure 23), The levee is often left dry when the surrounding

areas are inundated, In addition to Crataegus douqlasii

in small tree form as well as in shrub form, Symphoricaros

albus is also present as a shrub, Herbaceous forms occurring

on the levee include the following species (Frezikel, 1976)

Agropyron spp.
Agrostis aequivalis
Agrostis alba
Artemisia douglasiana
Baroaraea orthoceras

Brornus spp.
Cirsiuxn canadense
Elymus glaucus
Holcus lanatus
Eydrohy1luzn tenuies
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Hypericum perfoliata
Lathyrus spp.
Lolium multiflorum
Phalaris arundinacea
Phleurn pratense

Trough

Rumex spp.
Senecio jacobea
Thallictrum occidentale
Veronica americana
Vicia spp.

Troughs exhibit a growth of Populus trichocaroa and

Holcus lanatus. Figure 23 shows the situation in a young

trough, one that is still actively inundated annually.

Figure 30 shows the situation of Populus trichocaroa

in an older trough further inland. There is a marked dif-

ference in age of the trees; most trees seem to be of

similar ages within the two stands.

Additional shrub forms present in this community

include Rosa nutkana, Fraxinus oregana, and perhaps ubus

ursinus.

Terrace

Three distinct situations on the terrace including

woodlands, oDenings, and troughs denote different community

composition. The woodlands are composed of Acer macrohyllum-

Symphoricaros albus and Fraxinus oregana-Rubus soectabilis.

Occuring with the Fraxinus oregana and Rubus spectabilis

are Alnus rubra, Osmaronia cerasiformis, Corylus cornuta

and Rosa gymnocarpa. In addition to the Acer macrophyllum

and Symphoricarpos albus are Rubus spectablis, and Rubus

parviflorus. Other species found in general include:
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Figure 30. Poulus trichocara in older trougti further
inland,

A.bies grandis
Acer circinatuxn
Amelanchier alnifolia
Cardamine oligosperrna
Cynoplossum grande
Galium aparine
Heracleurn lanaturn

Hypericum oerforatum
Marah oregana
Montia stherica
Physocarpus capitatus
Polypodiurn hesperium
Sambucus racemosa
Tellirna grandiflorurn
Trifoijum spt.

Prevalent in the openings among the forest canopy
on the terrace are Rt.thus discolor, Ru.bus parviflorus,
RU.bUS ursinus, and Rosa nutkana. The Rubus discolor

attains amassed heights of over 2.3 neters (8 feet) with
stein thicknesses near the ground of up to 8 centimeters
(3 inches). In the noister areas dense growths of Phalaris
arundinacae occur (Figure 32, foreground).
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The troughs, old channel and meander scars on the

terrace, are characterized by species found nearer to the

rivers than the other terrace vegetation. On the Willamette

sides Populus trichocarpa occurs. Salix rigida characterizes

the Luckiamute portions.

Additional terrace species are reported by Frenkel

(1976) These include species that occur on the terrace

and in particular those found at the interface between

agricultural fields and border woodland, These include:

Arctium minus
Cardamine angulata
Cynoglossum grande
Delphinium trollifolium
Geranium spp.
Holcus lanatus
Marah oregana
Montia perfoliata

Up land

Oxalis suksdorf ii
Polypodium glycyrrhiza
Polystichum rnunitum
Pteridium aquilinum
Smilacina stellata
Stachys spp.
Stellaria media
Tellima grandiflorum
Urtica dioca v, lyallii

The upland area has limited representation within

the proposed NAP and also received limited exploration.

It is characterized by three communities, in ascending

order, the Abies grandis, the Pseudotsuga menziesii and

the Quercus garryaria near the crest of the hill west of

the proposed NAP.
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Basal Area

A Cruise Master 10 (CM1O) prism was used to collect

data for basal area calculations. This prism measures

for each tree stem counted ten square feet per acre.

When the particular prism used was calibrated a basal

area factor (B.a.f.) of 9.64 square feet per acre was

obtained (Bruce, 1961, p. 10-13). Such a sampling technique

involves a variable plot, so the samples are essentially

plotless.

Three transects were completed (Figure 25) transversiag

the study area. Prism readings were taken at ten intervals

one meter apart every 100 meters along the transects.

These readings were recorded and then grouped by community.

Basal area was then computed by species per acre per

community. Following are data per transect (Table 2).

The basal area measurement is used in this case to

describe the relative importance of each major tree species

within each physiographically based plant community. It

can be concluded that Salix . predominate the bank areas,

Poulus trichocarpa the troughs, and Acer macrophyllum

and Fraxinus oregana the terrace. There is some slight

grading of species importance between physiographic

units.
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No, No. Basal
of Trees Area

Line 1 plots Counted (ft2/acre)

Willarnette Bank 10
SaJ.ix 10 15 14,46

Levee-Trouh 25
Populus trichocarpa 25 30 11.57
Fraxinus oregana 25 25 9.64

Terrace 65
Populus trichocarpa 65 5 0.74
Fraxinus oregana 65 28 4.20
Alnus rubra 65 6 0.89
Acer macrophyllum 65 37 5.48
Abies grandis 65 5 0.74

Line 2

Willainette Bank 5

Salix 5 8 15,42

Levee-Trough 25
Salix
Populus trichocarpa
Fraxinus oregana

25
25
25

2

25
15

0.77
9.64
5.78

Terrace 68
Acer rnacrophyllum
Populus trichocarpa
Fraxinus oregana
Abies grandis

68
68
68
68

55
7

36
10

7.80
0.99
5.10
1.42

Luckiamute Bank 12
Salix riqida 12 21 16.87

Line 3

Willarnette Meander Trouch 30
baiix rigiaa
Fraxinus oregana

41
30 16 5.14

Terrace 30
Fraxinus oregana
Abies grandis
Alnus rubra

30 40
30 6

30 4

12.85
1.93
1.29

Luckiarnute Bank 20
Salix Rigida 20 29 13.96

Table 2. Basal area calculations for proposed NAP by
physiographic unit,
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Fauna

Lists of birds, mammals, amphibians and reptiles

known to or expected probably to occur within the proposed

NAP were obtained. The bird list was collected in the

field and then compared with lists from the William L.

Finley and Ankeny National Wildlife Refuges in the mid-

Willamette Valley (U.S. Department of the Interior, 1973).

The other data were obtained from established lists with

annotation by Professor Robert Storm. Insect data were

not obtained due to lack of available research in this

area (Lattin, 1975). Species lists may be found in

Appendices III and IV.

Birds

Observations were made throughout one calendar year.

The season in which the particular species were sighted

is indicated as follows: spring = 1, summer = 2, fall = 3,

and winter = 4. The habitat in which they were sighted

was also noted. Abundance was noted relative to the

frequency with which a particular species was sighted in

casual observation. The categories are as follows:

abundant = 1, a sighting was made at least every time

the study area was visited; frequent = 2, a particular species

was abundant in at least one season and was sighted most

times; occasional = 3, occasional sightings made during
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usually one season; rare = 4, only one sighting was made

during the investigation. Aiding in identification were

studies by Roger Tory Peterson (1941) and Ira N. Gabrielson

and Stanley G. Jewett (1940).

Most of the common lower Willamette Valley birds may

be expected to be present in the proposed NAP. The mixed

forests and openings, the field-forest interface, and

the river banks provide varied habitats and attract a large

number of species as permanent residents, seasonal residents,

and migrants. Among the most common permanent residents are

the California heron, turkey vulture, valley quail, scrub

jay, Bewick's wren, Brewer's blackbird, Oregon towhee, and

various sparrows.

Mammals, Amphibians, and Reptiles

Probable lists were obtained from Professor Robert

Storm of the Department of Zoology, Oregon State University.

These lists are based upon habitat requirements. No data were

collected in the field. Casual observation indicated presence

of the blacktail subspecies of mule deer, raccoon, and the

common garden snake.



RESOURCE BASE

History

The area near the proposed NAP was first settled in

the 1840's. In 1847 R,B, Hall arrived at the site of

Buena Vista (Figure 1), platting a town there in the

early 1850's. The surrounding lands developed in agriculture

and the town became a local trade center. The Willamette

River was the main transportation route, the main north-

south (Portland-California) road being 3.2 kilometers (2

miles) to the west at Linville's Ferry (Corning, 1947,

p. 139).

Freeman Smith arrived in Buena Vista in 1865 to

investigate a bed of superior clay that had been discovered

there. Soon a stoneware pottery business was prospering.

By 1873 the plant was producing pipe as well as pottery and

had an established Tqest Coast market, Several other

businesses also flourished (Corning, 1947, p. 138-144).

By 1881 the 0. and C. Railroad had been built five

kilometers (2.5 miles) west of the town furnishing trans-

portation which replaced the river system. The 1882 map

of Polk County shows that a portion of the present proposed

NAP was the donation land claim of I.N. Miller; the small

peninsula portion was as yet unclaimed (Figure 33).

The pottery business continued until 1886 when the

plant was moved to Portland. Continuing into the 1890's
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Figure 33. Map of Polk County, 1882 (southeast corner) (Ogilbe and Ogilbe, 1882).
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Buena Vista maintained a population of around 200 persons,

but by 1915 without railroad access, pottery industry,

and river transportation the population had drooped to

121 (Corning, 1947, p. 143).

The Metsker map of 1929 shows the elongation of the

peninsula and additional ownership (Figure 34) The bulk

of the lower peninsula, the Isaac Miller donation land claim,

has been subdivided and the Crown Willamette Paper Company

owns the remaining portion of the peninsula. Similar owner-

ship continued through 1941, In this decade it is possible

that some of the larger cottonwoods were removed but it

is doubtful (Anonymous, 1975a, Personal Communication.)

Some large stumps have been found on the northern portion

which suggest former harvesting. Management activities

were researched through contacts with several company

officials but no records could be obtained. By 1971 Crown

Zellerbach Corporation owns the northerly portion of the

peninsula exclusive of the I.N. Miller donation land

claim (Figure 35) In 1973 the State of Oregon and the

State Department of Transportation obtained the tracts.

As far as can be determined no management has been practiced

on the wooded areas except for some sheep grazing. The

original I.N. Miller donation land claim is cleared for

agricultural use and the former Crown Zellerbach Corporation

land is forested.
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Existing Management

The 204 hectare (504 acre) proposed NAP is owned by

the State Highway Division of the Department of Transportation.

Approximately 57 hectares (141 acres) are cleared and are

being used for agricultural purposes under a three-year

lease to Lyon and Campbell, Incorporated, Independence,

Oregon. This particular lease is up for renewal in 1976

(Anonymous, 1975, Personal Communication). Present

agricultural use includes rotations of peas and cabbage,

beans and sugar beets, sheep, and a standing crop of mint.

Irrigation water is apparently obtained from the nearby

Luckiamute River. Current management of the adjoining

Willarnette River includes placement of riprap on the bank

opposite the north end of the area apparently to reduce

erosive action on the outer edge of the bend (Figure 36).

Future management of the proposed NAP will depend upon action

by the Department of Transportation (DOT) and possibly the

Natural Area Preserve Advisory Committee and State Land

Board.

Land Values

The overall measurable land values of the proposed

NAP may be determined from the actual land value for

similar parcels and the value of the commodities that

may be produced upon the land. Recreational, aesthetic,

and educational values are difficult to assign.
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Figure 36. Riprap on opposite bank applied in September
1975 aparent1y to reduce erosive damage on outer edge
of bend. This particular area lies across the Willamette
from the proposed NAP's northeastern bank (on the peninsula
between the Santiam and the Willartiette).

Fertile bottomland on Chehalis group soils cleared

for agriculture is valued at between $1800 and $2500 per

hectare ($750 and $1000 per acre) (Thingvold, 1976, Personal

Communication).. Adjacent wooded land with agricultural

potential after clearing is valued at about $0 per hectare

($300 per acre). (Thingvold, 1976, Personal Communication).

If the land were suitable for subdivision and residential

development, of course, these estimates would be substantially

higher.

Following is a list of gross agricultural values for

the products grown presently on the proposed IA2 (Table 3).



Value Value
per per Gross

Crop Hectares Hectare Acres Acre Value

Mint 26 $2250 64 $910 $58,240

Peas 24 750 60 300 18,000

Beans 9 1500 22 600 13,200

Cabbage 24 1235 60 500 30,000

Sugar Beets 9 750- 22 300- 18,000-
1235 500 30,000

Table 3. Estimated current crop values.
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This value assumes an average yield and average market

prices. These figures are rough estimates; they have also

been rounded so they do not sum accurately. (Thingvold,

1976, Personal Communication).

Access

Access to the proposed NAP is by state and county

roads (Figure 1) to the south side of the bridge over the

Luckiamute River on the Buena Vista Road. At this point

county land must be crossed by a dirt road following east

along the river. Private land iS encountered and a locked

gate. By previous arrangement a courteous visitor may

request Clyde Campbell to leave the gate open or to open it

as the case may be (Clyde Campbell, Rt. 1, Box 144-A,

Independence, Oregon - Lyon and Campbell, Inc.) (Figure 38).

The road entrance to the main wooded portion is often

impassable by vehicle due to mud (Figures 37 and 38).

Aspects of Preservation

The preserve is proposed in order to protect one of

the few remaining Willamette River Valley sites of relatively

undisturbed riparian, levee, and lower terrace vegetation

and the associated wildlife (Collins, 1974). All could

be endangered through grazing of livestock, timber harvest,

increase in agricultural lands,COfltrOl of adjacent streams,
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Figure 37. Entrance to wooded portion of proposed NAP.

and overuse by recreationists. The preserve is naturally

protected by its peninsular location.

Beyond preservation the area holds scientific interest.

The site includes examples of the effects of stream meanders

and inundation on topography and vegetation. Ample oportunities

are available for researching plant and animal populations

and associations as well as hydrologic and geomorphic

components.

Research Use

The location and diverse composition of the proposed

NAP provide ample research oopertunities. Members of the

Department of Biology at Oregon College of Education,
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Monmouth, Oregon have expressed interest in the area, one

proposal being the comparison of upper and lower Luckiainute

River vegetation (McCorkle, 1975, Personal Communication).

Members of the Department of Geography at Oregon State

University, Corvallis, Oregon have expressed interest in

phytosociologic studies of riparian vegetation (Frenkel,

1975, Personal Communication; Schuller, 1976, Personal

Communication) Other areas of interest that could be

feasibly researched in the proposed NAP include:

1. Definition of a riparian area; the limits of a
riparian community,

2. effects of inundation on riparian vegetation,
gradient analysis of vegetation and inundation,

3. historical geomorphology of Willamette River bend
using gravels and cobbles,

4. historical geomorphology of Willarnette River using
meander scars,

5. determination of peninsula evolution using
dendrochronological data,

6. entomological study of Fraxinus oregana, Acer
macrophyllum, Salix rigida, etc.

7. phytosociology of a vernal pond,

8. succession on a former agricultural field, and

9. various studies on animal populations.

Compliance with Polk County, Comprehensive Plan

The Polk County Comprehensive Plan (Polk County Planning

Department, 1974) describes the present use of the proposed



NAP as being forest and agriculture. The general land use

plan for the county indicates that the western portion of

the county be used for forest and the eastern portion for

agriculture. The proposed plan includes under agriculture

the entire peninsula upon which the proposed NAP is located,

Presently only about half of the peninsula is under agricultural

usage. However, included in the proposed parks and open

space for the county is the peninsula under a classification

of "proposed for Willamette River Greenway" (Polk County

Planning Department, 1974, Map 12). Developing the entire

site as a NAP would take land out of agricultural use;

if only the forested portions of the state land were used

this problem would be alleviated.

SUMMARY AND DISCUSSION

The elements and purposes of a natural area preserve

have been described. The assets and deficits must be weighed

in order for a decision of what kind of action should be

taken can be made.

Assets: 1. Location

a. close proximity to possible users,

b. protected by peninsula location, and

c. private land buffer

2. Ownership - Part of Willamette River Greenway;
most of area owned by State.



Deficits:

3. Community composition

a, typical of situation

b. many species well represented

4. Cells filled presently unrepresented among
natural areas

a. Black Cottonwood/Willow - Willamette
River

b. Oregon Ash - Willamette Valley

5, Research potential - Relatively little study
has been done on similar areas

1. Ownership - Possible ownership conflict with
area north of 1853 Willamette River meander
line

2. Agricultural land may be too valuable to be
taken out of production

3. Continued control of streams involved may
change community structure by reducing influence
of inundation and change natural area values

4. River dynamics - Streams may change course and
alter riparian situation

In order to alleviate the problem of taking agricultural

land out of production, only the wooded portion of the site

could be set aside as a NAPS This would not limit the

research potential of the area too greatly. Control of

channels and inundation may cause substantial changes in

community structure. This, however, would lead to additional

possibilities for research, i.e., communities in flux. It

is difficult to say how the ownership problem would effect

the overall usefullness of the proposed NAP. A major
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portion of the northern end, the Willarrtette bank, would be

lost. This is perhaps the most limiting problem that

exists. One possibility may be for the State to obtain

a conservation easement on the property in rluestion.



71

REFERENCES

Allison, I.S. 1953, Reconnaissance Geologic Mai of the
Albany Quadrangle, Oregon. Oregon Department of
Geology and Mineral Industries, Portland, Oregon.

Baldwin, E,M. 1964. Geology of Oregon. Second Edition.
University of Oregon Cooperative Book Store, Eugene,
Oregon.

Baister, C.A. and R.B. Parsons. 1968. Geomorphology and
Soils, Willamette Valley, Oregon. Agricultural Experiment
Station, Special Report 265. Oregon State University,
Corvallis, Oregon.

Bruce, D. 1961. Prism Cruising in the Western United
States and Volume Table for Use Therewith. Mason,
Bruce, and Girard, Portland, Oregon.

Carpenter, E.J. 1924. Soil Survey of Benton County, Oregon.
U.S. Department of Agriculture, Washington, D.C.

Collins, C. 1974. Preliminary Analysis: Willamette River
Greenway Potential Natural Area Locations.

Corning, tI.M. 1973. Willamette Landings. Second Edition.
Oregon Historical Society, Portland, Oregon.

Dicken, S.N. 1965. Oregon Geography. Fourth Edition.
University of Oregon Cooperative Book Store, Eugene.

Dyrness, C.T. et al. 1975. Research Natural Area Needs
in the PaTf Northwest. Pacific Northwest Forest
and Range Experiment Station, Forest Service, U.S.
Department of Agriculture, Portland, Oregon.

Franklin, J.F. et al. 1972. Federal Research Natural
Areas in Oron and Washington. Pacific Northwest
Forest and Range Experiment Station, Forest Service,
U.S. Department of Agriculture, Portland, Oregon.

Franklin, J.F. and C.T. Dyrness. 1973. Natural Vegetation
of Oregon and Washington. Pacific Northwest Forest
and Range Experiment Station, Forest Service, U.S.
Department of Agriculture, Portland, Oregon.

Frenkel, R. 1976. Preliminary List: Species and Frequency,
Santiam Bar Proposed Natural Area Preserve. Corvallis,
Oregon.



72

Gabrielson, IN, and S.G. Jewett, 1970. Birds of the
Pacific Northwest. Dover Publications, Inc., New York.
Originally entitled Birds of Oregon, 1940, Oregon
State College, Corvallis, Oregon.

Geiger, R. and W. Pohi. 1953. Koppen-Geiger System of
Climate Classification, in Strahier, A.N. Introduction
to Physical Geography. John Wiley and Sons, New
York, Second Edition.

Hitchcock, C.L. and A. Cronguist. 1973. Flora of the
Pacific Northwest. University of Washington Press,
Seattle.

Kocher, A.E. 1924. Soil Survey of Linn County, Oregon.
U.S. Department of Agriculture, Washington, D.C.

McLaughlin, JR. November 23, 1941. How Oregon Took
Shape...Her Story in Maps. The Sunday Oregonian.
Portland, Oregon.

Netsker, C.F. 1929. Township 9S, Range 4W and Township lOS,
Range 4W (Maps), Polk County, Oregon. Portland, Oregon
(Courtesy of Oregon Historical Society).

Metsker, C.F. 1971. Township 9S, Range 4W, (Map) Polk
County, Oregon. Portland, Oregon (Courtesy of Oregon
Historical Society).

National Oceanic and Atmospheric Administration. 1974.
Climates of the States, Vol. II. U.S. Department of
Commerce, Washington, D.C.

Ogilbe, H.W. and T.H. 1882. Map of Polk County, Oregon.
Portland, Oregon (Courtesy of OSU Kerr Library).

Peterson, R.T. 1961. A Field Guide to Western Birds.
Houghton Mifflin Company, Boston, Second Edition.

Polk County Planning Department. 1974. Polk County
Comprehensive Plan. Prepared by Mid-Willamette
Valley Council of Governments. Salem, Oregon.

Polk County Tax Assessor's Office, 1975. Ownership and
Tax Lot Maps, Sec. 35, T9S, R4W, Sacs. 2 and 3, T1OS,
R4W Willamette Meridian, Dallas, Oregon.

Preston, J.B. 1852. Map of the Surveyed Portions of the
Oregon Territory (OSU Kerr Library).



73

Storm, R, 1974, Checklist of Oregon Amphibians and Retiles.
Department of Zoology, Oregon State University, Corvallis,
Oregon.

Storm, R. 1974. A Checklist of Oregon Mammals. Department
of Zoology, Oregon State University, Corvallis, Oregon.

Torgerson, E,F. and T.W. Glassey. 1927. Soil Survey of
Marion County, Oregon. U.S. Department of Agriculture.

Torgerson, E.F. and C.S. Hartrnann. 1927. Soil Survey of
Polk County, Oregon. U.S. Department of Agriculture.

U.S. Army Corps of Engineers. 1968. Flood Plain Information;
Willamette River and Tributaries in Marion and Polk Counties,
Oregon, Vol. II. Portland, Oregon.

U.S. Department of Agriculture, Agriculture Stabilization
and Conservation Service. 1936. Aerial Photograph
Index, Polk County, Oregon.

U.S. Department of Agriculture, Agriculture Stabilization
and Conservation Service. August 22, 1955. Aerial
Photograph Number DFP-1P-51, Polk County, Oregon.

U.S. Department of Agriculture, Agriculture Stabilization
and Conservation Service, May 29, 1963. Aerial Photo-
graphs Numbers DFP-1DD-85 and 83, Polk County, Oregon.

U.S. Department of Agriculture, Agriculture Stabilization
and Conservation Service. May 19, 1970. Aerial Photo-
graphs Numbers DFP-2LL-l61 and 162, Polk County, Oregon.

U.S. Department of Agriculture. 1974, 1973 Water Resources
Data for Oregon; Part I; Surface Water Records.
Washington, D.C.

U.S. Department of the Interior, 1973. Birds of Willamette
Valley National Wildlife Refuges. Fish and Wildlife
Service, William L. Finley Refuge, Corvallis, Oregon.

U.S. Geological Survey. 1917. 15-minute Series, Albany
and Salem Topographic Quadrangles, Oregon.

U.S. Geological Survey. 1957. 15-minute Series, Albany
and Salem Topographic Quadrangles, Oregon.

U.S. Geological Survey. 1960. Salem, 1:250,000 (Map).



74

U.S. Geological Survey. 7½-minute Series, Topographic Quad-
rangles, Monrnouth (1970), Lewisburg (1970), Albany (1970)
and Sidney (1970), Oregon.

Walter H. and H. Lieth. 1967. Klimadiagramm Weltatlas. VEB
Gustav Fisher. Jena, German Democratic Republic.

Wells and Peck. 1961. Geologic Map of Oregon West of the
121st Meridian. State of Oregon Department of Geology
and Mineral Industries, Portland, Oregon.



75

PERSONAL COMMUNICATIONS

Anonymous. 1975. Personal Communication: Extent of Human
Influence at Proosed Santiam Bar Natural Area Preserve.
Buena Vista, Oregon.

Anonymous. 1975a, Personal Communication: Forest Management
along the Willamette River. Mollala, Oregon.

Frenkel, R, 1975. Personal Communication: Possible Future
Research Use of Proposed Santiam Bar Natural Area Preserve,
Department of Geography, Oregon State University, Corvallis,
Oregon,

McCorkle, D, 1975, Personal Communication: Research Potential
of Proposed Santiam Bar Natural Area Preserve. Oregon
College of Education, Monmouth, Oregon.

Murkin, J. 1975, Personal Communication: Ownership of the
Proposed Santiam Bar Natural Area Preserve. State Depart-
ment of Transportation, Salem, Oregon.

Schuller, S. 1975. Personal Communication: Potential Research
Use of Proposed Santiam Bar Natural Area Preserve, Depart-
ment of Geography, Oregon State University, Corvallis,
Oregon.

Thingvold, M. 1976. Personal Communication: Property and
Crop Values. Benton County Extension Service, Corvallis,
Oregon.

Turnidge, D, 1975. Personal
Site of Proposed Santiam
Talbot, Oregon.

Communication: History of
Bar Natural Area Preserve.

U.S. Department of Agriculture, Soil Conservation, 1975.
Personal Communication. Classification of Soils at
Proposed Santiam Bar Natural Area Preserve, Dallas,
Oregon.



APPENDICES



1.
2.
3.
4.

5.
6.

7.

8.

9.

APPENDIX I

Geomorphic Surfaces

Lola (Eo)
Do].ph (Do)
Quad (Qu)
Calaooyia (Ca)
Seneca]. (Sc) (Ser)
Charnpoeg (Ch)
Winkle (Wi)

Looney (Lo)
Mass movement (M)

Ingram (In) Luckiamute (Lu)
liorseshoe (Ho)

Geomorphic surfaces for Willamette Valley ranked in order
from oldest to youngest.
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Topographic profile across the Willamette Valley approximately
along latitude 44°30' N. Geomor'thic units are identified above
the rofile and show the relation typical of the southern
Willamette Valley area. (Baister and Persons, 1968, p. 5)



APPENDIX II

Following are lists of
limits of the proposed
and Cronquist, 1973.

Scientific Name

Trees:

Abies grandis
Acer macrophyllum
Alnus rubra
Crataegus douglasii
Fraxinus oregana
Populus trichocarpa
Pseudotsuga menziesii
Quercus garryana
Salix rigida
Salix spp.

Shrubs:

Flora

species known to occur within the
NAP, nomenclature based upon Hitchcock

Acer circinatum
Amelanchier alnifolia
Corylus cornuta v. californica
Crataegus douglasii
Fraxinus oregana
Osmaronia cerasiformis
Philadeiphus lewisii
Physocarpus capitatus
Rosa gymnocarpa
Rosa nutkana
Rubus discolor
Rubus laciniatus
Rubus parviflorus
Rulous spectabilis
Rubus ursinus
Salix spp.
Sambucus racemosa
Symphoricarpos albus

Common Name

Grand Fir
Big-leaf Maple
Red Alder
Hawthorn
Oregon Ash
Black Cottonwood
Douglas Fir
Oregon White Oak

Wi 1 low

Vine Maple
Serviceberry
Hazelnut
Hawthorn
Oregon Ash
O sobe rry
Mocko range
Ninebark
Little Wild Rose
Wild Rose
Himalayan Blackberry
Evergreen Blackberry
Thimbleberry
Salmonberry
Blackberry
Willow
Elderberry
Snowberry



79

Herbs:

Agropyron spp. Wheatgrass
Agrostis aequivalis Alaskan Bentgrass
Agrostis alba v, Redtop
Aira caryophyllea Silver Hairgrass
Anaphalis margaritacea Pearly-everlasting
Anthemis cotula Mayweed Chamomile
Arctium minus Common Burdock
Artemesia douglasiana Douglas' Sagebrush
Barbaraea orthoceras American Wintercress
Brassica campestris Common Mustard
Brodiaea puichella Brodiaea
Bromus mollis Soft Brome
Bromus pacificus Pacific Brome
Bromus rigidus Ripgut Brome
Capsella bursa-pastoris Sheperd' s-purse
Cardamine angulata Bittercress
Cardamine oligosperma Little Western Bittercress
Carex spp. Sedge
Chenopodium album White Goosefoot
Chenopodium ambrosioides Mexican Tea Wormseed
Chenopodium rubrum Red Goosefoot
Cirsium canadensis Canada Thistle
Convolvulus arvensis Morning-glory
Cynoglossum grande Pacific Hound's-tongue
Cynosurus echinatus Hedgehog Dogtail
Dactylis glomerata Orchard-grass
Daucus pusilla American Carrot
Delphinium trollifolium Columbia Larkspur
Deschampsia elongata Slender Hairgrass
Elymus glaucus Western Rye-grass
Epilobium angustifolium Fireweed
Equisetum spp. Horsetail
Festuca arundinacae Reed Fescue
Galium aparine Goose-grass
Geranium spp. Geranium
Heracleurn lanatum Cow-parsnip
Holcus lanatus Common Velvet-grass
Hordeum brachyantherum Meadow Barley
Hydrophyllurn tenuipes Pacific Waterleaf
Hypericum parfoliata Common St. Jorin's-wort
Lathyrus spp. Sweet-pea
Loliuin rnultiflorurn Australian Ryegrass
Lotus spp. Birdsfoct-trefoil
Lupinus micranthus Field Lupine
Luzula spp, Woodrush
Marah oregana Manroot
Melilotus of ficinalis Common Yellow Sweet-clover
Mertensiana platyphylla Western Bluebélls



Montia perfoliata
Montia siberica
Navaretia Squarrosa
Oxalis suksdorf ii
Phalaris arundiriacea
Phleum pratense
Plantago lanceolata
Plantago major
Polygonuxn aviculare
Polygonum persicaria
Polypodium vulgare
Polystichum rnunitum
Psilocarphus tenellus
Pteridium aquilinum
Ranunculus uncinatus
Rorripa curvisiliqua
Rubus discolor
Rubus laciniatus
Rubus parviflorus
Rubus spectabilis
Rubus ursinus
Rumex acetosella
Senecio jacobaea
Senecio vulgaris
Srnilacina stellata
Solanum dulcainara
Stachys cooleyae
Stachys rigida
Stelleria media
Tellima grandiflorum
Thalictrum occidentale
Tolmiea menziesii
Trifolium spp.
Urtica dioica v. lyallii
Veronica americana
Vicia spp.
Viola glabella

Miner's Lettuce
Siberian Montia
Skunkweed
Western Yellow Wood-sorrel
Reed Canarygrass
Common Timothy
English Plantain
Common Plantain
Doorweed
Heartweed
Licorice-fern
Common Sword-fern
Slender Woolly-heads
Bracken Fern
Little Buttercup
Western Yellowcress
Himalayan Blackberry
Evergreen Blackberry
Thimbleberry
S almonberry
Blackberry
Sheep Sorrel
Tansy Ragwort
Common Groundsel
Starry False Solomon's Seal
Clinging Nightshade
Cooley' s Hedge-nettle
Rigid Hedge-nettle
Stout Sandsperry
Fringecup
Western Meadowrue
Youth-On-Age
Clover
Lyall Nettle
American Brooklime
Vetch
Stream Violet



APPENDIX III

Bird List for Proposed NAP

Nomenclature is based upon Gabrielson anu Jewett (1940) unless otherwise
specified. Seasonal designations based on sightings are as follows:
spring = 1, summer =2, fall = 3, and winter = 4. Abundance based on
sightings is rated as follows: abundant = 1, frequent = 2, occasional = 3,
and rare = 4.

Scientific Name Common Name Season Situation Abundance

Order CICONIIFORMES

Ardea herodias
hyperonca

Butorides virescens
anthonyi

Order ANSERIFORMES

Anas platyrhynchos
pl atyrhynchos

Mergus merganser
americanus

Order FALCONIFORMES

California Heron 1-4

Anthony's Green Heron 2

Common Mallard

American Merganser

Cathartes aura Turkey Vulture
sap ten tr ion a 1 is

Buteo borealis calurus Western Red-tailed
calurus Hawk

Willamette R.,
Luckiamute R.

Luckiamute R.

1-3 Willamette R.,
vernal pond

1-3 Willamette R.

1-4 over rivers and
forest

1-3 Luckiamute R.,
nest in snag

1

3

1

1

2



Scientific Name Common Name Season Situation

Order FALCONIFORMES

Falco sparverius Eastern Sparrow hawk 2-3
sparverius

Order GALLIFORMES

Bonasa umbellus sabini Oregon Ruf fed Grouse 1

Lophortyx californicus Valley Quail 1-4
vallicola

Phasianus coichicus Ring-necked Pheasant 2-3
torquatus

Order CJIARADRIIFORMES

Oxyechus vorciferus Kilideer 2-3
vorciferus (C and J)
Ctiaradrius vorciferus (Peterson)

Order COLUMBIFORMES

Columba livia livia Rock Dove 1-3

Zenaidura macroura Western Mourning Dove 1-3
marginella

Order CAPRIMULIIFORMES

Chordeiles minor Pacific Nighthawk 2-3
hesperis

in fields

Abundance

brush on western 3

side

road, meadows

road, meadows 2

Willamette R.
cobbles

open meadow

road, ash forest, 1
cobbles

Willamette R, 1



Scientific Name Common Name Season Situation Abundance

Order APODIFORMES

Selasphorus rufus Rufous Hummingbird 1-2 ash forest, 1

Salix rigida
Order CORACIIFORMES

Megaceryle alcyon Western Belted 1-2 Willamette R,, 1
caurina Kingfisher nest

Order PICIFORMES

Colaptes cafer cafer Northwestern Flicker 2 field, maple forest 2

Sphyrapicus varius Northern Red-breasted 2 in flight 4

ruber Sapsucker

Dryobates villosus Harris's Woodpecker 2 miple forest 3
harrisi (Hairy)

Dryobates pubescens Gairdner's Woodpecker 2 maple forest 2
gairdneri
Dendrocopos pubescens (Peterson)

Order PASSERIFORMES

Myiochochanes richard- Western Wood Pewee 2 willows 2
soni richardsoni (C and J)
Contopus sordidulus (P)

Tachycineta thalassina Violet-green Swallow 1-3 Willamette R. 1
lepida

Iridoprocne bicolor Tree Swallow 1-3 fields, ash forest 1

Hirundo erythrogaster Barn Swallow 1-3 fields 1



Scientific Name Common Name

Order PASSERIFORMES

Cyanocitta stelleri Steller's Jay
carbonacea

Aphelocoma coerulescens Scrub Jay
(Peterson)

Corvus brachyrhynchos Western Crow
hesperis

Parus atricapillus Black-capped
(Peterson) Chickadee

Psaltriparus minirnus Bushtit

Thryomanes bewicki Bewick's Wren
calophonus (Seattle-G and J)

Troglodytes troglodytes Winter Wren
(Peterson)

Turdus migratorius American Robin
(Peterson)

Season Situation Abundance

1 cottonwoods, 2

Willamette R,

1-4 maple forest 1
upland oaks

2 overhead 1

2 cottonwoods, n. 1

tip of peninsula

2 willows 1

1-4 brush 1

4 brush, ash forest 1

1-3

Regulus satrapa Golden-crowned Kinglet 4
olivaceus

Bombycilla cedrorum Cedar Waxwing 2

Sturnus vulgaris Starling 2-3
vulgaris

Vireo huttoni huttoni hutton's Virco 3

Willamette R.,
Rubus

Rubus

Willamette L,
cottonwoods

fields

maples

1

1

I

2



Scientific Name Common Name Season Situation

Order PASSERIFORflES

Passer domesticus English Sparrow 2 fields
domesticus

Agelaius phoeniceus Northwestern Red-wing 2 roadway
caurinus Blackbird

Euphagus cyanocephalus Brewer's Blackbird 1-4 field, roadway

Molothrus ater(Peterson)Brown-headed Cowbird 2 field, brush

Pheucticus melano- Black-headed Grosbeak 1-2 willows, maples,
cephalus (Peterson) cottonwoods

Spinus tristis Willow Goldfinch 1-2 willow thickets
salicamans

Pipilo maculatus Oregon Towhee 1-4 willows, cotton-
oregonus woods

Juncus oreganus Shufeldt's Junco 1-4 field, forest
shufeldti edge

Passerella iliaca Fox Sparrow 1-4 willows
(Peterson)

Melospiza melodia Song Sparrow 1-4 willows,
(Peterson) Wjllamette R,

Abundce

2

2

1

3

2

1

1

1

1

1



APPENDIX IV

Following is a hypothetical list of mammals, amphibians,
and reptiles that could by nature of habitat occur within
the proposed NAP. Comments are by Storm, (1975),

Scientific Name Common Name Comments

Mammals:

Order MARSUPIALIS

Dideiphis marsupialis Common Opossum prefers riparian
habitats up and
down Willamette R,

Order INSECTIVORA

Sorex vagrans Vagrant Shrew Brushy to wooded areas

Neurotrichus gibbsii Shrew mole well-drained brushy
and forest areas

Scapanus townsendii Townsend Mole well-drained areas,
not near river

Order LAGOMORPHA

Sylvilagus bachmani Brush Rabbit brushy thickets

Order RODENTIA

Eutamias townsendii Townsend Chipmunk

Spermophilus beecheyi California Ground
Squirrel

Sciurus griseus Western Gray
Squirrel

Tamiasciurus dou- Douglas' Squirrel
glasii

Glaucomys sabrinus Northern Flying
Squirrel

Thomomys bulbivorus Camas Pocket
Gopher

brushy wooded areas

open brushy fields

oak woodland

fir forest

forests and woodlands

usually in meadows and
pastures above flood
plain



Scientific Name Common Name

Order RODENTIA

Castor canadensis Beaver

Peromyscus maniculatus Deer Mouse

Neotorna fuscipes

Arborimus longicaudus

Microtus canicaudus

Microtus townsendii

Microtus oregoni

Ondatra zibethicus

Rattus norvegicus

Mus rnusculus

Zapus trinotatus

Myocaster coypus

Order CARNIVORA

Canis latrans

Vulpes vulpes

Urocyon cinereoargen-
teus

Procyon lotor

Mustela frenata

Mustela vison

Comments

common in waters of
Willamette drainage

common in well-drained
brushy to forest areas

Dusky-footed brushy woodland areas
Woodr at

Red Tree Vole possible in fir stands

Gray-tailed Vole open damp meadows

Townsend Vole wet meadows

Creeping Vole brushy cut-overs; clear-
ings in forests

Muskrat quieter waters

Norway Rat present around dwellings

House Mouse present around dwellings

Coast Jumping damp meadows and
Mouse woodland

Nutria should be in rivers

Coyote should range in
general area

Red Fox partial to agricultural
lands

Gray Fox woodlands

Raccoon common along waterways

Long-tailed probably present
weasel

Mink waterways



Scientific Name Common Name Comments

Order CARNIVORA

Mephitis rnephitis Striped Skunk agricultural lands

Lutra canadensis River Otter waterways

Lynx rufus Bobcat probably rare, but
a few

Order ARTIODACTYLA

Odocoileus hemionus Mule Deer blacktail subspecies

Amphibians:

Order CAUDATA

Ambystoma gracile Northwestern present--breeds in
Salamander permanent ponds and

sloug'ns

Ambystoma macro- Long-toed breeds in temporary
dactylurn salamander

Dicamptodon ensatus Pacific Giant probably present as
Salamander larvae in rivers

Taricha granulosa Rough-skinned Newt breeds in ponds and
sloughs

Plethodon vehiculum Western red-backed probably occurs in
Salamander wooded areas

Ensatina eschscholtzi Ensatina areas of deciduous
woods

Aneides ferreus Clouded Slaman- possible in old logs
der and stumps

Order ANURA

Hyla regilla Pacific Treefrog common--breeds in any
temporary quiet waters

Rana aurora Red-legged Frog Terrestrial in riparian
woods; breeds am quiet
waters

Rana catesbeiana Bullfrog probably present in
sloughs and quiet
waters



Scientific Name

Reptiles:

Order TESTUDINATA

Clernmys rnarmorata

Chrysemys picta

Common Name Comments

Western Pond possibly present in
Turtle sloughs or quiet waters
Painted Turtle possibly present in

sloughs or quiet waters
Sceloporus occidentalis Western Fence possible in open cut-

Lizard over areas where there

Gerrhonotus multi-
Carm a tu s

Order SQUAMATA

Charina bottae

Diadophis punctatus

Coluber constrictor
Pituophis melario-
leucus

Tharnnophis siralis

are logs and stumps
Southern Aligator possible in well-drain-
Lizard ed woodland areas

Rubber Boa

Ringneck Snake

Racer

Gopher Snake

Common Garter
Snake

occurs in well-drain-
ed partly open areas
may occur in warmer
well-drained areas
open areas

open to somewhat
brushy areas

usually near water

Thamnophis ordinoider Northwestern brushy edges of
Garter Snake sunny open areas



APPENDIX V

Botanical Data: Santiain Bar
(R. Frenkel, 1976)

Trees 1 2 3 4 5 6 7

Populus trichocarpa 1 * + 3
Fraxinus oregana 2 * 1
Acer macrophyllum 2

Abies grandis +

Shrubs

Corylus cornuta v.
californica 1

Symphoricarpos aJ.bus 4 1
Crataegus douglasii 2 + +
Physocarpus capitatus 2

Osmaronia cerasiforrais 1
Rubus spectabilis 2

Acer circinatum +
Rubus ursinus 3

Rosa nutkana
Rosa gymnocarpa
Fraxinus oregana
Salix SPp. +
Salix spp. +
Rubus discolor 1(3) 1
PhiladeiDhus lewisii

Herbs

Holcus lanatus 2 +
Arctium minus 1
Marah oregana 1

Urtica dioica v. lyallii 3

Cynoglossum grande 3

Tellirrta grandiflorum 1
Polystichum munitum +
Stachys rigida +
Dactylis glomerata 2

Agrostis spp. 1
Montia perfoliata +
Montia siberica +
Rubus ursinus 3



Cardamine angulata
Hydrophyllum tenuipes
Delphinium trollifolium
Polypodium glycyrrhiza
Smilacina stellata
Rubus discolor
Cirsium canadensis
Melilotus officinalis
Ranunculus uncinatus
Cardamine oligosperma
Geranium spp.
Rubus parviflorus
Sariicula bipinnatifida
Oxalis suksdorf ii
Tolmiea menziesii
Stelleria media
Hypericum perfoliata
Pteridium aquilinum
Polypodium vulgare
Mertensiana platyphylla
Navaretia squarrosa
Bromus pacificus
Cynosurus echinatus
Phalaris arundinacea
Hordeum brachyantherum
Elymus glaucus
Deschampsia elongata
Agrostis aequivalis
Agrostis alba v.
Carex spa.
Chenopodium ambrosioides
Plantago major
Luzula spp.
Rumex acetosella
Equisetum spp.
Polygonum persicaria
Rumex acetosella
Rumex spp.
Psilocarohus tenellus
Anthemis cotula
Senecio jacobaea
Plantago lanceolata
Rorripa curvisiliqua
Lolium multiflorum
Brassica carnpestris
Polygonum aviculare
Chenopodium rubrum
Chenopodium album
Brassica campestris
Capsella ursa-pastoris
Veronica americana

1

+

2

+

+
+

1

+
+
+
+
+
+
+
+
+
+
+
+
+
+
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2 3 4 5 6 7

1

1(2)

2(3) 1(4)
1

1(2)

2 5

1(2)

+ +

1 1

+

+

+

1 +



Phleum pratense
Agropyron spp.
Thallictruin occidentale
Vicia spp.
Lathyrus spp.
Artemesia douglasiana
Barbaraea orthoceras
Bromus -

Convolvulus arvensis
Moss
Aira caryophyllea
Bromus rigidus
Bromus mollis
Lotus sop.
Anaphalis margaritacea
Brodiaea puichella
Lupinus micronthus
Daucus pusilla
Festuca arendinacae

Others Noted

Solanum dulcarrtara
Viola glabella
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1 2 3 4 5 6 7

+
1(2) 2(3)
+ +
+
+
2(3)
+
+

+

Notation follows the Braun-Blanquet system of ratings

3

2

2

+
+
+
+
+
+

+ = sparsely or very sparsely present; cover very small

1 = plentiful but of small cover value

2 = very numerous, or covering at least 1/20 of the area

3 = any number of individuals covering ¼ to ½ of the area

4 = any number of individuals covering ½ to 3/4 of the area

5 = covering more than 3/4 of the area

* = present but no abundance noted (symbol restricted to
this study)



SAI'lPLES

1 3

6
2 5

4

(1) Area near field heavy Rubus understory

(2) low area behind terrace

(3) terrace above low area

(4) river edge

(5) 1st terrace

(6) 2nd terrace

(7) dry meadow (disturbed)
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