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1.0 INTRODUCTION

In January, 1986 the Fish & Wildlife Branch submitted a
report to the Skagit Environmental Endowment Commission con-
cerning the status of wildlife data in the Skagit watershed
(Barnard, 1986). Included in that report were proposals to
obtain identified data deficiences and a request for funding to
undertake such studies. Among these was a proposal to determine
the present day status of known deer (0Odocoileus hemionus)
spring ranges in the Lower Skagit Valley. Subsequent approval
of funding by the Commission enabled this study of those ranges
to proceed.

The three primary objectives of the study were to 1) deter-
mine the impact of vegetation succession on the major spring
ranges as indicated by reduction over time of the area of meadow
available to deer 2) determine the distribution and abundance of
vegetation species on the spring ranges and 3) compare these
data to that collected for these ranges in the early 1970's.
Realization of these objectives should provide a base upon which
to plan subsequent range creation and/or enhancement proposals.

2.0 STUDY AREA DESCRIPTION

The two major existing deer spring ranges in the Lower
Skagit Valley are located at Whitworth and Ponderosa Meadows
(Gates and Caverhill, 1970; Slaney, 1973). Whitworth Meadow is
located on the east side of the Skagit floodplain approximately
4.0 km (2.5 miles) north of Ross Lake, whereas Ponderosa Meadow
is on the west side of the floodplain and immediately north of
the lake (Figure 1). This portion of the Skagit watershed
occurs within the Interior Douglas Fir biogeoclimatic zone and
includes vegetation common to forests on both sides of the
Cascade Mountains. As such, it has been previously described as
an ecotonal area (Slaney, 1973). Soils at both Whitworth and
Ponderosa Meadows have been classified as belonging to the
Ponderosa soil series of the Orthic Eutric Brunisol soil group
(Slaney, 1973). That study described the soils as well drained
and developed on reworked alluvial granular deposits. Texture
was noted as gravelly sandy loam with those of Whitworth Meadows
tending to be the coarser of the two areas. More recent field
investigations tend to support these observations, describing
Ponderosa Meadow as having a sandy loam cap as opposed to the
sandy-gravelly soil with a limited cap present at Whitworth
Meadow (Maynard - personal communication).

Historical accounts of land use in the Lower Skagit Valley
appear to indicate that the meadows were naturally occurring
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(Perry, 1981). As such they apparently served as focal points
for several abortive attempts at ranching in the area. The
first such attempt occurred in the 1880's at what is now known
as Ponderosa Meadow. Active ranching at this site apparently
ceased in 1899. The area now known as Whitworth Meadow was
first settled in 1903 but lasted only until 1910 as a wviable
ranching operation. Large scale logging operations began in the
Lower Skagit Valley with the construction of the Silver-Skagit
Road in 1946 (Slaney, 1973). During the following eight years
most of the wvalley floor was clear-cut or selectively logged.
This has been folowed by a climate-induced period of relatively
slow regeneration. Today a variety of forest cover types can be
found adjacent to both meadows including deciduous, mixed deci-

ducus-coniferous and coniferous. In 1973 the areas of Ponderosa
and Whitworth Meadows were estimated at 9.5 ha (23.5 ac) and
5.1 ha (12.5 ac) respectively (Slaney, 1973). A subsegquent

investigation at Whitworth Meadow in 1983 estimated the meadow
area at 3.4 ha (8.4 ac) and attributed the area reduction to
seral succession (Forbes, 1983).

3.0 METHODS

Each of the three primary objectives previously outlined
(Sec. I) required a specific method(s). These are discussed
below in terms of each objective:

3.1 Determining the impact of vegetation succession on the
spring ranges

The historical area of both meadows were determined from

B.C. Forest Service map #92-H-3-a2 (1:25 chain). This was
accomplished by using a dot grid to calculate the area of the
polygons representing the meadows. Although the map was pub-

lished in 1975 the polygons for the meadows were extrapolated
from 1973 (1:20 chain) air photography (Ponderosa Meadow-B.C.
7469-#162; Whitworth Meadow-B.C. 7472-#22). Therefore 1973
should be considered the base year for comparative purposes.

To determine existing (1986) areas a rough survey tech-
nique was employed. This involved using a Silva Ranger compass
to establish a start point in the approximate centre of each
meadow. These in turn had been registered to an easily identi-
fied natural feature at each location which served as a tie
point to facilitate survey replicability. Utilizing a compass
and pre-selected bearings a total of eight and 10 transects were
laid out in Whitworth and Ponderosa Meadows respectively (Figs.
2 and 3). A metric hip chain was then used to determine the
distance along each transect from the start point to the edge of
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the meadow. The latter was defined as the point at which the
grass-forb-shrub communities of the meadow interfaced with the
ad jacent tree-shrub communities. A sketch of each meadow was
then prepared (scale: 4mm=10m) indicating transect location and
the meadow termination point on each. Using recent air photo-
graphy and ground checks the meadow termination points were
joined to form an outline of the meadow perimeter. The area
within the perimeter was then calculated using a dot grid.

3.2 Determining the distribution and abundance of vegetation
species on the spring ranges.

Utilizing the transects established in Sec. 3.1 one square
metre plots were established at five metre intervals along each
transect. Each plot was delineated by placing a square metre
frame on the substrate. The most commonly occurring plant spe-
cies were then identified and a subjective estimate of percent
cover by species was recorded. Unidentified plant species were
collected, placed in a plant press, and subsequently identified
utilizing the U.B.C. herbarium collection. Notes pertaining to
utilization by deer were recorded when applicable.

3.3 Comparison of data collected with that collected for
these ranges in the early 1970's.

The report "Environmental Investigations - Proposed High
Ross Reservoir - vols. 1 thru 3 and 4 thru 10, 1973" prepared
by F.F. Slaney and Company Limited was the primary source of
historical data re meadow area and deer vegetation utilization.
The pertinent sections were reviewed and applicable data ex-
tracted for comparison to the 1986 findings.

4.0 RESULTS AND DISCUSSION

Reflecting their spatial integrity the results and discus-
sion for each meadow are presented separately below:

4.1 Whitworth Meadow

The area of this meadow in June, 1986 was calculated to be
3.3 ha (8.2 ac). This compares closely to the 3.4 ha (8.4 ac)
estimated in 1983 utilizing a similar method (Forbes, 1983).
Based on the pertinent 1975 B.C. Forest Service cover map, the
area of the meadow in 1973 was calculated to be 5.1 ha (12.7 ac)
(Sec. 3.1). This approximates the 5.1 ha (12.5 ac) determined
in a 1973 study of the area (Slaney, 1973). Forbes (1983)
compared his findings with those of Slaney and attributed the
approximately 33 percent reduction in area to forest succession.



A comparison of this study's findings to the area calculated
from the 1975 forest cover map indicates a 35 percent reduction
in area. s

Analysis of recent air photos, supplemented by ground
inspections, appears to support the earlier contention that the
meadow area is being reduced by seral succession. The most
obvious encroachment appears to be occurring primarily along the
south and south-western periphery of the meadow. This may
reflect the increased moisture gradient resulting from the
abrupt elevational change along this portion of the meadow. The
preponderance of moisture-tolerant Salix spp. and cottonwood
occurring in the invading tree species appears to support this
observation. The presence of robust stands of Douglas spirea in
this portion of the meadow is also indicative of a relatively
high water table. Conversely, the vegetation of the remaining
three plus hectares of meadow generally reflects the approxi-
mately 4-5 m increase in elevation and the resulting drier
conditions. Cursory inspection of the soil underlaying these
two elevationally disparate portions of the meadow also reveals
a much coarser, gravelly substrate on the higher portion. These
two factors appear to result in a vegetational mosaic on, and
ad jacent to, the higher portion of the meadow that is undergoing
a much slower rate of successional change than has occurred on
the lower portion.

A total of 215 square metre plots were established on the
eight transects (Appendix 1). Plant specimens from forty-two
genera were encountered and all but six were identified to
species (Appendix 2). A review of the wvegetation observed
reflects the past land use of the site, ie. ranching, with both
domestic and native grass communities present. Although an
earlier study had documented species presence, no sampling
strategy had been employed to measure vegetative composition in
the meadow (Slaney, 1973). Consequently, no comparison of
changes in composition relative to this study was possible.
Similarly, the interim species lists in the 1973 study were
essentially an inventory of all plant species in the Lower
Skagit Valley. The species denoted in this study were only
those that occurred most commonly in the square metre plots
established in Whitworth Meadow. Therefore, a comparison of
possible change in numbers of species encountered between the
two studies would also be invalid.

No studies of deer food habits specific to Whitworth Meadow
have been undertaken. However, a wvariety of browse species
known to be utilized during the spring on nearby Ponderosa
Meadow and elsewhere in B.C. were encountered (Slaney, 1973;



Singleton, 1976). These included rose, Saskatoon berry, Oregon
grape, huckleberry, red-osier dogwood, thimbleberry and willow.
Tree species known to be utilized elsewhere, and present at
Whitworth Meadow, include Western red cedar, Douglas fir and red
alder. Purple pea, lupine, dandelion, wild strawberry, yarrow
and clover are forb species utilized at Ponderosa Meadow and
which are also found at Whitworth Meadow. Evidence of browsing
was observed primarily on Saskatoon berry, willow, rose and
red-osier dogwood (Figs. 4 and 5).

4.2 Ponderosa Meadow

Due to it's irregular shape a total of 10 transects were
required to define the meadow perimeter (Fig. 3). Subsequent
calculations indicated the present area of deer spring range to
be 10.2 ha (25.3 ac). Historical records of the meadow's size
appear somewhat contradictory. Slaney (1973) reported the
meadow area as 9.5 ha (23.5 ac) -- or seven percent smaller than
was found in this study'! Unfortunately, the habitat maps from
which the 1973 estimate was obtained could not be located and,
therefore, the source and method of calculation is uncertain.
Based on the 1975 B.C. Forest Service cover map the meadow area
in 1973 was determined to be 14.2 ha (35.2 ac}; however, the
polygon on which this calculation is based includes several
small sites which, based on ground inspections conducted during
this study, appear atypical of the larger meadow area.

The first of these is a lowland area of approximately 2.4 ha
(6.0 ac) separated from the south end of the meadow by an abrupt
elevational change of approximately 2 m. This area is subjected
to a very high water table during the peak storage period on
Ross Lake and pockets of surface water are not uncommon at that
time. The area is densely vegetated to willow with an under-
story that varies with microtopography. The second site is
approximately 1.6 ha (3.9 ac) in area and is located adjacent to
the extreme south-east corner of the meadow. It too is a moister
site than the meadow proper and once supported a stand of large
Western red cedar. After logging, probably in the early 195C's,
the site appears to have been cleared but has since revegetated
to a robust poplar overstory. Neither site resembles the vege-
tative characteristics of the 10.2 ha (25.3 ac) area designated
as Ponderosa Meadow in this study. Their inclusion as such on
the 1975 forest cover map probably reflects the general nature
of the '"Cultivated, cleared" classification used to designate
uses of non-forest land by the Forest Service.



Figure 4. Mule Deer Doe Browsing Saskatoon Berry in
Whitworth Meadow--June, 1986.

Figure 5. Red-Osier Dogwood Recently Browsed by Deer in
Whitworth Meadow--June, 1986.



If these sites, which, based on dot grid calculations, total
4.0 ha (9.9 ac), are deleted from the 1975 cover map area the
revised area in 1973 would be 10.2 ha (25.3 ac). As that is
identical to the area calculated for this study it would suggest
that the vegetation in, and adjacent to, Ponderosa Meadow is
undergoing a relatively slow rate of succession. In a general
sense this is true; however, there are specific sites, not meas-
ured by the survey method utilized, where both deciduocus and
coniferous tree species are encroaching on the meadow. These
occur primarily in the north-east and south-west quadrants of
the meadow and involve poplar, trembling aspen and grand fir.
Should future spring range enhancement involve removal of such
pioneering species 1t should be done on a specimen specific
basis.

Although 10 transects were surveyed in to facilitate area
calculations, transects 1-A and 5-A were not used when plots
were installed to determine distribution and abundance of vege-
tation species (Fig. 3). A total of 196 plots were installed on
the remaining eight transects (Appendix 3). Thirty-nine plant
genera were sufficiently abundant to warrant documenting and
twenty-nine of these were identified to species {(Appendix 4).
As was the case in Whitworth Meadow, no comparison of changes
in vegetative composition or species numbers with similar
parameters occurring in the early 1970's was possible due to
differences in methodology and/or study objective. In 1973
deer food preference in Ponderosa Meadow was documented based
on the time deer spent eating a given species (Slaney, 1973).
Sixty-one percent of the time was spent consuming shrubs of
which the most commonly utilized were wild rose, snowberry,
Saskatoon berry, thimbleberry and vaccinium spp.. Cottonwood
and willow were the most common of the tree species selected
accounting for 11 percent of the time, whereas mixed grasses

and sedges accounted for 14.8 percent. A variety of forbs were
selected including purple pea, lupine, dandelion, wild straw-
berry, yarrow, clover and tiger lily. These, plus other mixed

forbs, accounted for eight per cent of plant species selected.
These earlier results, in conjunction with the plant distribu-
tion and abundance data collected in this study, should enable
identification of those portions of the meadow which provide the
greatest forage value to deer,

10
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APPENDIX 1.

DISTRIBUTION AND RELATIVE ABUNDANCE OF VEGETATION SPECIES -

WHITWORTH MEADOW, LOWER SKAGIT VALLEY, JUNE 1986.

Tie Point #1 - intersection of trail through meadow off Ross Lake Road

and trail down to Skagit River (see Fig. 2

).

Start point for all transects -- 141 m from T.P. #1 bearing 160°.

TRANSECT #1

- bearing 0° from start point.

a) Meadow {(Om-116m)

Plot 1
Red fescue...50%
Yarrow....... 15%
Oregon grape.15%
LUpEnee s v s w e 10%
Wild rose....10%

Plot 5
Broad-glumed
wheatgrass..60%
Red fescue ..30%
Yarrow....... 10%

Plot 9
Oregon grape.55%
Red fescue...35%
Broad-glumed

wheatgrass.. 5%

Yarrow....... 5%
Plot 13
Yarrow....... 20%
Red fescue...15%
Lupine....... 15%
Collomia..... 5%
barecivsmnsisis 45%

deok
Plot 17
Red Tescue...50%
baYE s emsmyus 50%

** on road

Plot 2
Red fescue...50%
Yarrow....... 25%
Lapine s« e ou 5 25%
Plot 6
Broad-glumed

wheatgrass..65%
Red fescue...20%
Yarrow....... 10%

Plot 10
Red fescue...25%
Oregon grape.20%
Yarrow....... 5%
i1 o - D 50%

Plot 14
Red fescue...40%
Lupine.......25%
Yarrow....... 5%
bare..... w5 s S0

Plot 18
Red fescue...25%
Lupine....... 15%
YBrP0W . weq o wov 5%

Plot 3
Broad-glumed
wheatgrass..50%
Red fescue...20%
Yarrow....... 15%
Lupine..... 15%

Plot 7

Wild straw-
15755 o o SRR 50%
Red fescue...25%
Broad-glumed
wheatgrass..10%
Purple pea... 5%
Yarrow....... 5%

Plot 11 )
Red fescue...45%

Oregon grape. 5%

Red Tescue...20%
Broad-glumed

wheatgrass.. 5%
Lupine....... 5%

*Edge of road

Plot 19
Red Fescue...40%
Spreading
dogbane..... 20%
Lupine....... 15%
Yarrow....... 5%
bare......... 20%

Plot 4
Broad-glumed
wheatgrass..80%
Red fescue...10%
Dandelion....10%

Plot &
Red fescue...75%
Broad-glumed
wheatgrass..15%
Oregon grape. 5%
Yarrow....... 5%

Plot 12
Red fescue...30%
Yarrow. «vvve. 5%

Plot 16
Red fescue...30%
¥Yarrow. «s o e 5%
bare:.vsm v o 65%

*Edge of road

Plot 20
Red fescue...35%
Spreading
dogbane..... 30%
Lupine....... 30%
Yarrow....... 5%



Plot 21
Red Tescue...40%
Lupine....... 35%
Yarrows s ssa s 10%
Wild rose.... 5%
bare......... 10%

b} Forest (116m)

Overstory F5B3

Plot 22
Red fescue...35%
Wild straw-

bare....... s

FPlot 23
Red fescue...70%
Yarrow: s . 10%
Lupine....... 5%

Wild straw-

berry.......
Dandelion.... 5%
bare.......s.

Plot 24
Red fescue...25%
Kinnikinnick.25%

Ltpingie v s w4 10%
Yarrows vy va v 5%
batice s« s aw vow 35%

- fir overstory, 61-80 years old, 31-70% crown closure, 20m-29m

high.

Understory

- very light density consisting of Oregon grape, kinnikinnick
and wild rose.

TRANSECT #2

~ bearing 45° from start point

a) Meadow (Om - 130m)

Plot 1
Red Tescue...30%
Saskatoon
15755 o SRR «.20%

Oregon grape.15%
Kinnikinnick.15%

Lupine....... 10%

Timothy...... 5%

Yarrow....... 5%
Plot 5

Red fescue...60%

Yarrow....... 20%

LUp e sy yoq » 10%

Broad-glumed
wheatgrass..10%

: Plot 9
Lupine....... 40%

" Red fescue...35%
Saskatoon
berry...... «15%
BETE: s menin. 10%

Plot 2
Red fescue...95%
Yarrow..voee. 5%
Plot 6
Red fescue...45%
Lupine....... 30%
Yarrow....... 20%

Dandelion.... 5%

Plot 10
Red fescue...50%
Spreading
dogbane..... 20%
Harefoot
sedge....... 10%
Yarrow. .« .s s 5%
BafrEe inswsmsn 15%

14

Plot 3
Red fescue...70%
Lupine....... 15%
Yarrow. ...... 15%
Plot 7
Yarrowa os vu v 40%

Red fescue...35%
Lupine.......20%
Wild straw-

berry. . wswsx 5%
Plot 11

Saskatoon

berry....... 70%

Red fescue...30%

Plot 4
Red fescue...80%
Yarrow....... 10%
Luping. s« s wwe % ¢ 10%
Plot 8
Red fescue...50%
Lupine....... 30%
bare,........ 20%
Plot 12
Red fescue...50%
Lupine....... 20%
Yarrow....... 10%
Kinnikinnick.10%
Saskatoon
Betrry.wessms 5%
bare., sowsmsus 5%



Plot 13
Red fescue...70%
Yarrow.......10%
Wild straw-

DErtYiwswins 5%
Lupine....... 5%
White

pussytoes... 5%
BaTtS.ssssnsns 5%

Plot 17
Red Tescue...85%
Timothy...... 5%
Bats:uswiwens 10%

*

Plot 21
Dandelion....15%
Red clover... 5%
Red fescue... 5%
baree cvswsninl I
* on road

Plot 25
Kinnikinnick.50%
Lupine....... 20%
Red fescue...20%
Wild straw-

berry....... 5%
Timothy...... 5%

Plot 14
Red fescue...40%
Kinnikinnick.25%

Yarrow: «s s « o« 5%
Wild straw-
HEEEY. cnsnin 5%
Saskatoon
berry..cuiwes 5%
Bare.inems s 20%
Plot 18
Red fescue...60%
YareoWe s ms 20%
Timothy...... 5%
bare....eeua. 15%
%
Plot 22
bare........ 100%

* on road

Plot 26
Lupine....... 20%
Kinnikinnick.20%
Red fescue...10%
Wild straw-

berry....... 5%
bare.........45%

Plot 15
Red fescue...65%

Yarrow....... 5h

Collomia..... 8

Timothy...... 5%

Muttongrass.. 5%

Bluebunch

wheatgrass.. 5%

barg.. s« soves«10%
Plot 19

Red Tescue...40%
Oregon grape.25%
Yarrow.......10%
Kinnikinnick.10%
Wild straw-

BErTY s 55 s » 5%
Timothy...... 5%
bare......... 5%

Plot 23

Red Tescue...45%
Oregon grape.40%
Wild straw-~

DEEFYisimams 5%
bare.........10%

b} Meadow - Forest Ecotone (130m-195m)

Plot 27
Kinnikinnick.85%
Lupine....... 15%

Plot 28
Kinnikinnick.35%
Lupine.......30%
Red fescue...20%
Oregon grape.10%
Wild straw-

berry....... 5%
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Plot 29
Lupine. svswss 40%
Red fescue..20%
Kinnikinnick.15%
YarTOW. oo v v v 10%
Saskatoon

157-5 o o, 10%
Red clover...

Plot 16

Bluebunch
wheatgrass..25%
Timothy...... 20%
Wild straw-
berry....... 20%
Muttongrass..15%
Redtop....... 5%
Yarrow....... 5%
BEre.eins .10%

Plot 20
Kinnikinnick.50%
Red fescue...35%
Oregon grape. 5%
Wild straw-

bBeLYY . ssssss
Bluebunch
wheatgrass.. 5%

Plot 24
Red fescue...65%
Wild straw-
BEYY Vs s nnsa 10%
Dandelion....
Kinnikinnick. 5%

Lupine....... 5%
YATrToWws s« s 5%
|1 6 o - g 5%
Plot 30

Lupine.......50%
Kinnikinnick.20%
Yarrow....... 10%
Oregon grape.10%
Saskatoon

DerEY  mwsssms 10%



Plot 31
Kinnikinnick. 50%
Lupine....... 40%
Spreading

Dogbane..... 5%
Wild straw-
PETT Vs v w0 s 5%

Plot 35

Lupine....... 60%

Kinnikinnick.25%
Red fescue...10%

Wild straw-
berry....... 5%
Plot 39
Lupine....... 45%
Oregon grape.15%
Kinnikinnick.10%
Saskatoon
BEFEY: & ioi s s 10%
Wild rose.... 5%
bare...... oo s 107

Overstory F4A3

- fir

Plot 32
Red twin-
berry....... 30%
Oregon grape.30%
Wild rose....15%
Red fescue...15%

Lupine....... 10%
Plot 36
Lupine....... 55%

Kinnikinnick.20%
Red fescue...10%

Saskatoon
berry...... .10%
Lodgepcle
ploe. covuves 5%

20m - 29m high.

Understory

- 5ee

c) Forest (195m)

Overstory F4B3

Plot 33
Lupine.......
Red fescue...
White

pussytoes...20%

Kinnikinnick.10%
Yarrow. «..... 10%
Plot 37
Lupine....... 60%

Kinnikinnick.25%
Wild straw-

berry..... «s 9%
Yarrow....... 5%
Saskatoon

berry..... vs 3%

above--plots #27 through #39.

Plot 34
Lupine.......50%
Oregon grape.20%
Kinnikinnick.10%
White

pussytoes...10%

Yarrow....... 9%
Wild straw-

berryisssins 5%
Plot 38

Kinnikinnick.40%
Douglas fir..25%
Lupine....... 15%
Saskatoon
berry.......10%
Oregon grape.10%

overstory, 61-80 years old, 0-30% crown closure,

- fir overstory, 61-80 years old, 31-70% crown closure,
20m - 29m high.

Understory

~ moderate density consisting of fir, lodgepole pine, Oregon

grape, occasional willow and birch to 1m high.

16



TRANSECT #3

- bearing 90° from start point.

a) Meadow (Om-95m}

Plot 1
Red Tescue...50%
Yarrow....... 20%
Kinnikinnick.15%
Lupines su vu v 10%
Red clover... 5%

Plot 5
Red fescue...65%
Lupines ou s i 35%

Plot 9
Red fescue...60%
Wild straw-
berry.......15%
Yarrow.......10%
bare......... 15%

Plot 13

Red Tescue...45%
Kinnikinnick.15%
Lupine.......15%
Yarrow....... 10%
Wild rose.... 5%
Bluebunch

wheatgrass.. 5%
Oregon grape. 5%

Plot 17
Red fescue...40%
Lupine..cepson 25%
Saskatoon

DETEY on wis s w10
Kinnikinnick.10%
Oregon grape. 5%
Dandelion.... 5%
Yarrow.....«.. 5%

Plot 2
Red fescue...35%
Lupine.......30%

Kinnikinnick.20%
Yarrow.......15%

Plot 6
Red fescue...50%
LOpingivines 35%
Saskatoon
berry..... «.10%
Yarrow..... i Do
Plot 10

Red fescue...70%
Wild rose....20%
bare.........10%

Plot 14
Red fescue...65%
Wild straw-
berry.......15%
Oregon grape.107
Kinnikinnick. 5%

Lupine....... 5%
Plot 18
Red fescue...40%
Wild straw-
DeLYYsssmens 30%
Lupine....... 15%
Red twin-

berry.......10%
Yarrow....... 5%
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Plot 3
Red fescue...70%
Lupine....... 30%
Plot 7
Red fescue...50%
Lupine: «sswws 30%

Oregon grape.10%
Yarrow....... 5%
Dandelion.... 5%

Plot 11
Red fescue...95%

Domestic

Plot 15
Red fescue...40%
Oregon grape.20%
Yarrow.......15%

Wild straw-
berry.......15%
Wild rose.... 5%
Lupine . se s . 5%

Plot 19
White
pussytoes...40%
Red fescue...25%
Wild straw-

berry....... 15%
Oregon grape. 5%
Lupine,:xswsx 5%
Red twin-

berry....... 5%
Dandelion.... 5%

Plot &4
Red fescue...75%
Oregon grape.10%
Lupine.......10%
Yarrow....... 5%

Plot 8
Red fescue...60%
Oregon grape.25%
Wild rose....15%

Plot 12
Red fescue...35%
Oregon grape.15%
bare....... R4

Plot 16
Red fescue...65%
Wild straw-
BeYEye s wsm ou 10%
Kinnikinnick.10%
White
pussytoes...10%
Lupine..... .o 5%



b)

Plot 20

Meadow - Forest Ectone

Red Tescue...65%
Oregon grape.l15%

Red clover... 5%
Dandelion.... 5%
Wild straw-
BeXrey v iniwin 5%
White
pussytoes... 5%
Plot 24
White
pussytoes...35%
Red fescue...25%
Wild straw-
berry.con vus 20%
Lupioe:..« s« s w105
Oregon grape. 5%
Dandelion.... 5%
Plot 28
Lupine.......30%
Kinnikinnick.20%
Red fescue...20%
Oregon grape.10%

Douglas fir.. 5%

hare......c...

Plot 21
Red fescue...60%
Lupine.......20%
Dandelion....10%
Wild straw-
BerryYimsmsns 10%
Plot 25

Red cTover...30%
Red fescue...20%
Wild straw-
berry.......20%
Kinnikinnick.10%
Yarrow.ssass Jh
Oregon grape. 5%

Lupine....... 5%
Red huckle-
BETTY.. v i o 5%

Overstory F5A3

- fir overstory 81-100 years old,

high.

Understory

~ see above - plot #20 through to 200m"

hkh*k

(95m-200m)
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Plot 22
Red fescue...50%
Red clover...30%
Dandelion....10%

Wild straw-
betry.swsas .10%

Plot 26

Red huckTe=
DREL Y s vis 5« 305
Kinnikinnick.30%

Oregon grape.15%

Douglas fir

*%

5%

Plot 23
Oregon grape.60%
Red fescue...25%

Yarrow....... 5%
Lypine. .vssqs 5%
Dandelion.... 5%

Plot 27
Oregon grape.35%
Wild rose....15%
Kimmikinnick.15%
bare....... ..35%

0-30% crown closure, 20m - 29m

plots #20 through #28 were placed to sample the under-
story; vegetation composition of understory stayed
essentially the same from plot #28 to the 200m mark,
therefore no plots were taken.



¢) Forest (200m)

Overstory F5B3

- fir overstory, 81-100 years old, 31-70% crown closure, 20m -
29m high.

Understory

- light ground cover eg. Oregon grape, kinnikinnick, wild rose;
also fir and lodgepole pine interspersed with birch to 1m

high.
TRANSECT #4

- bearing 135° from start.*

a) Meadow (Om-85.5m)

Plot 1
Lupine....... 30%
Kinnikinnick.30%
Red fescue...25%

Wild straw-

bercys iwinis 5%

bares inimenss 10%
Plot 5

Red fescue...40%
Kinnikinnick.25%

Yarrow. coe... 10%

Lupine....... 5%

bare..... . 20%
Plot 9

Red Fescue 40%

Kinnikinnick.20%
Purple pea...15%
Lupine....... 10%
Red huckle-
berry....... 10%
Wild straw-
berry....... 5%

Plot 13
on road - no

vegetation.

Plot 2
Lupine.......50%
Kinnikinnick.30%

Red fescue...10%

baree eesesain 10%
Plot 6
Red fescue...70%
YarroW..cea.. 20%
Wild straw-
berrye e s ws 5%
57 g 3 - [ RR, 5%
Plot 10

Lupine.......30%
Kinnikinnick.30%
Red fescue...20%
Bate.s:nemsws 20%

Kk

Plot 14
Red fescue...40%

**centre of road
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Plot 3
Kinnikimnick.60%
Red fescue...35%
Lupine....... 5%

Plot 7 ‘
Kinnikinnick.60%
Red fescue...25%
Spreading

dogbane..... 10%
BAtBivcsninics 5%

Plot 11
on road - no
vegetation.

Plot 15
Red fescue...60%

Kinnikinnick.20%

Lupine s s 10%
Wild s traw-

berry....... 5%
White

pussytoes... 5%

Plot &
Red fescue...30%
Kinnikinnick.30%
Liipine. «iwew. 5%

Plot &
Red fescue...40%
Kinnikinnick.25%
Oregon grape.l15%

Lupine....... 10%
Wild straw-
berry....... 5%
[o7=5 - AR 5%
Plot 12
on road - no
vegetation.
Plot 16
Kinnikinnick.40%
Lupine s ss s s 25%
Yarrow....... 20%
Wild straw-
berry....... 5%

Red fescue... 5%
White
pussytoes... 5%



Plot 17
Douglas fir..80%
Kinnikinnick.15%
Oregon grape. 5%

*for plots #1 through #10 plots were placed immediately north of

road.

b) Forest (85.5m)

Overstory FC4A3

- Douglas fir-Western red cedar overstory, 61-80 years old,
0-30% crown closure, 20m - 29m high.

Understory

- medium to heavy density, Douglas fir, birch, mountain ash,
wild rose.

TRANSECT #5

- bearing 180° from start point.

a) Meadow (Om-60m)

*
Plot 1
Red Tescue...50%
Lupine....... 50%
Plot 5

Red Tescue...50%
Buttercup....30%
Stickweed....15%

Yarrow. .v.... 5%
Plot 9

Red fescue...65%

Buttercup....25%

Purple pea...10%

*

Plot 2
Lupine.......40%
Red fescue...35%
Kinnikinnick.15%
Oregon grape. 5%
Bluebunch

wheatgrass.. 5%

Plot 6
Red fescue...30%
Buttercup....30%
Stickweed....15%

YIL PO s s 5 10%
Red clover...10%
Timothy...... 5%
Plot 10
TImotHY s sx « = ¢ 350
Buttercup....35%
Harefoot

sedge.......15%
Red fescue...10%
Stickweed.... 5%

*

Plot 3
Oregon grape.45%
Red fescue...35%
White

pussytoes...20%

Plot 7
Buttercup....40%
Red fescue...25%
Timothy......10%
Stickweed....10%
Harefoot

sedge.......10%
Wild straw-

berry....... 5%
Plot 11

Red fescue...35%
Timothy......25%
Harefoot

sedge....... 15%
Willow sp....10%
Buttercup....10%
Marestail.... 5%

te

Plot 4
Red fescue...35%
Broadleaf
plantain....25%
Yarrow....... 15%
LUpiné. «. cea . 15%

bare.........10%

Plot 8
Red fescue...40%
Buttercup....30%
Purple pea...10%

Dandelion....10%
Harefoot
sedge....... 10%
Plot 12

Buttercup....40%
Timothy...... 25%
Harefoot

Sedge. vesm s 20%

Marestail....15%

*plots #1 through #5 undergo a sharp elevational decline of
approximately 5m.
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B) Forest (60m)

Plot 13
Timothy...... 40%
Buttercup....30%
Harefoot

sedge, e 15%
Marestail....15%

Plot 14
Buttercup....50%
Timothy......40%
Marestail....1l0%

Overstory CotDlAl

- a cottonwood-alder overstory, 1-20 years old, 0-30% crown
closure, up to 10.5m high.

Understory

- see above--plots #13 and #14.
dogwood.

TRANSECT #6

Area is poorly drained.

- bearing 225° from start point.

a) Meadow (Om-75m)

*

Plot 1
KinnikIinnick.45%
Lupine....... 25%
Red fescue...15%
Bluebunch

wheatgrass.. 5%
bare.........10%

Plot 5

Buttercup....40%

Red clover...20%
Red fescue...20%
Purple pea...20%

Plot 9
Buttercup....50%

Timothy......25%
Harefoot
sedge.......10%

Dandelion. ... 10%
Red fescue... 5%

*

Plot 2
Red fescue...30%
Kinnikinnick.20%

Lupine....... 20%

Bluebunch

wheatgrass..15%

bare......... 15%
Plot 6

Buttercup....50%
Red clover...25%
Red fescue...20%
Harefoot

sedge....... 5%

Plot 10
Buttercup....50%
Timothy......15%
Harefoot

sedge....;..lS%
Stickweed....15%
Purple pea... 5%
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*

Plot 3
Red Tescue...75%
Lupine..css e 15%
Dandelion.... 5%
YarToOW. « 5 s sw ol

Plot 7
Buttercup..
Timothy...... 25%
Dandelion....
Red fescue.
Red clover... 5%
Harefoot

sedge....... 5%

Plot 11
Buttercup....45%
Stickweed....30%
Timoth¥e o« » «10%
Red fescue...10%
Harefoot

sedge.......

Also willow species, red-osier

JC

Plot 4
Purple pea...40%
Red fescue...30%

Yarrow....... 15%
Saskatoon
berry....... 10%

Buttercup.... 5%

Plot 8
Buttercup....50%
Timothy......20%
Stickweed....10%
Red fescue...10%
Harefoot

sedge....... 10%

Plot 12
Stickweed....30%
Sedge sp.....30%
Harefoot

sedge.......15%
Timothy......15%
Purple pea... 5%
Red fescue... 5%



Plot 13
Stickweed....35%
Timothy...... 30%
Harefoot

sedge....... 20%

Dandelion....15%

Plot 14
Broad-glumed
wheatgrass..35%
Red fescue...25%
Sedge sp..... 25%
Stickweed....10%
Buttercup.... 5%

Plot 15

Red Tescue...40%
Buttercup....20%
Harefoot

sedge....... 15%
Yarrow....o..
Thistle.covze 3k
Dandelion.... 5%
Red clover... 5%

*plots 1 through 4 are representative of the vegetation above and
on the cutbank; plots 5 through 15 are representative of the less
rigorously drained bottomland.

b) Meadow-Forest Ecotone (75m-170m)

Plot 16
Red Tescue...55%
Stickweed....15%
Timothy......10%
Harefoot
sedge.......10%
Buttercup....10%

Plot. 20
DougTlas
spirea...... 55%
Red fescue...30%
Thistle...... 5%
Buttercup.... 5%
Timothy...... 5%

Plot 24
Wild rose...
" Douglas
spirea...

.85%
11-15‘70

Plot 28
Douglas

spirea.....100%

Plot 17

Harefoot

sedge.......35%
Yarrow.......15%
Thistle......15%
Red fescue...15%
Buttercup....10%
Dandelion.... 5%
Timothy...... 5%

Plot 21
Douglas
spirea...... 55%
Red fescue...25%
Stickweed....10%
Thistle...... 5%
Buttercup.... 5%

Plot 25
Wild rose....70%
Douglas
spirea...... 20%
Red-osier
dogwood.....10%

Plot 29

Douglas
spirea......75%
Wild rose....25%
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Plot 18

Douglas

spirea......40%
Red fescue...30%
Yarrow.......10%
Thistle. yu v» «10%
Buttercup..... 5%
Red clover... 5%

Plot 22
Red Tescue...35%
Douglas
spirea...... 25%

Wild rose....20%
Buttercup....10%
Thistle......10%

Plot 26
Douglas
spirea......50%
Wild rose....35%
Red-osier

dogwood.....15%
Plot 30
DougTas
spirea...... 50%

Wild rose....50%

Plot 19
Red fescue...55%
Douglas
spirea...... 30%
Thistlen e« 10%
Buttercup.... 5%
Plot 23

Wild rose...100%

Plot 27
Douglas
EPLTEA.x v 5o 50%
Wild rose....50%

Plot 31

Douglas

spirea......25%
Red fescue...25%
Yarrow.......15%
Thistle......15%
Purple pea...10%
Wild rose.... 5%
Timothy...... 5%



Plot 32

Red fescue...40%
Wild rose....20%
Douglas

spirea......15%
Thistle......10%
Bracken fern 10%
Purple pea... 5%

Plot 33

Wild rose....25%
Douglas

spirea......25%
Stickweed....15%
Thistle...... 15%
Yarrow.......15%
Bracken fern. 5%

Plot 34

Thimble-
berry.......40%
Thigtle.s wx s 20%
Harefoot
sedge....... 20%
Douglas

spirea......
Wild rose....10%

- cottonwood-alder overstory, 1 to 10 years old, 31-70% crown

- medium density consisting primarily of bracken fern, thistle,

Plot 3
Lupin€..cooss 50%
Red fescue...40%
Oregon grape. 5%
Bluebunch

wheatgrass.. 5%

¢) Forest (170m)
Overstory CotD2B2
closure, 11m-20m high.
Understory
thimbleberry, bearded fescue.
TRANSECT #7
- bearing 270° from start point.
a) Meadow (Om-130m)
Plot 1 Plot 2
Red fescue...55% Lupine.......50%
Luping i ees 40%  Red fescue...35%
bare...... «e. 5% Kinnikinnick.15%
Plot 5 Plot 6
Red Tescue...35% Red fescue...50%
Oregon grape.30%  Timothy...... 15%
Lupine....... 15% Lupine....... 15%
Wild straw- - Purple pea...10%
berry.......10% Dandelion.... 5%
YarroWe s smsws 5% YarroW.sesssw 5%
bare,ssvsmsws 5%
kK
Plot 9 Plot1l0
Buttercup....80%  Buttercup....65%
Red clover...10% Red fescue...15%
Red fescue...10% Timothy...... 10%
Harefoot
sedge....... 10%
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Plot 7
Red fescue...85%
Yarrow.......15%
Plot 11
Red fescue...55%
Harefoot
sedge....... 20%
Douglas
Spired...... 15%

Buttercup....10%

Plot 4*
Oregon grape.30%
Diffsiminins 70%

*under fir tree

*k
Plot 8

Red fescue...25%

Lupifies e s 15%

Sheep sorrel. 5%

BETE vy wis we e 55%

Plot 12
Red fescue...40%
Buttercup....40%
Harefoot



Plot 13
Dandelion....50%
Buttercup....30%
Harefoot

sedge....... 20%
Plot 17
Timothy...... 80%

Dandelion....10%
Buttercup.... 5%
Red fescue... 5%

Plot 21
Red fescue...35%
Purple pea...25%
tickweed....20%

Harefoot
sedge.......10%
Thistle...... 10%
Plot 25
Thimble=
berry....... 40%

Red fescue...35%
Bracken fern.15%

TiImothy:ssins 5%
Stickweed.... 5%
*%k

Plot 14
Buttercup....50%
Red fescue...25%
Dandelion....15%
Red clover... 5%
Stickweed.... 5%

Plot 18
Timothy......50%

Red fescue...35%
Harefoot
sedge.. ... 10%

Dandelion.... 5%

Plot 22
Bracken fern.30%
Stickweed....20%
Thimble-

BerEy:csmsms 20%
Red fescue...20%
Purple pea... 5%
Yarrow....... 5%

Plot 26
Bearded
fescue...... 40%
Thimble-
Derrye s «. . .30%
Bracken fern.20%
Stickweed....10%

Plot 15
Red fescue...30%
Buttercup....30%
Timothy......20%
Wild rose....10%
Dandelion....10%

Plot 19
Timothy...... 45%
Red fescue...20%
Harefoot

sedge.......15%
Buttercup....10%
White

clover...... 5%
Yarrow. .« «s « s 5%
Plot 23

Red fescue...60%
Stickweed....10%
Buttercup....10%
Thimble-~

BEEEY < o b4 5. 10%
Yarrow....... 10%

plat on cut-trail to recently installed manhole

e
plots #9 through #26 are representative of the vegetation below
the cutbank.

b) Forest (130m)

Overstory DFC3C2

Plot 16
Buttercup...
Timothy......
Wild rose...
Red fescue..
White clover.
Harefoot

sedge.......

Plot 20
Red fescue...
Purple pea..
Willow sp....
Stickweed....
Thistle......

Plot 24
Red fescue...
Stickweed....

- alder-fir-cedar overstory, 41-60 years old, 71-100% crown
closure, 11m-29m high.

Understory

- light density consisting of thimbleberry, bearded fescue,
red-osier dogwood.
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.35%

30%

.10%
.10%

10%
5%

35%

.25%

20%
15%
5%



TRANSECT #8

- bearing 315° from
a) Meadow (Om-145m)
* *
Plot 1 Plot 2

Red fescue...40%
Lupine.......30%
Yarrow.......10%
Wild straw-
berry....... 5%
Sheep sorrel. 5%
DHER: v ix o5 o =10%

*ad jacent to road

Plot 5

on road - no
vegetation
*%
Plot 9
Red Tescue...40%
Lupine....... 40%
bare......u.. 20%
Plot 13
Red fescue...50%
bare......... 50%
Plot 17
Red Tescue...45%
Wild straw-
berrycve s o 15%
Bare: vu v v e s 40%

Red fescue...40%
Kinnikinnick.25%

Lupine....... 5%
Xaryow: s v wa 5%
Bluebunch
wheatgrass.. 5%
Bare . ou oe we e 20%

*ad jacent to road

*

Plot 6
Red fescue...15%
Dandelion....10%
Yarrow. ..e.... 5%
7 o - (R, 70%

*centre of road

Plot 10
on road - no
vegetation
Plot 14
Red fescue...40%
bare.....o.cu.. 60%
Plot 18
Red fescue...40%
LOpine, cxsmen 20%
Yarrow. .osus s 5%

baresiwssonindb
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*

Plot 3
Red fescue...45%
Lupine.......20%
Yarrow....... 10%
Dandelion.... 5%
[ - R § 1

*ad jacent to road

Plot 7
on road - no
vegetation
Plot 11
on road - no
vegetation
Plot 15
Red Tescue...50%
bare--o-—--oo-SOTo
ek
Plot 19

Sheep sorrel.20%
Red fescue...10%

Lupine..... o 3%
Yarrow.:s:sqs 5%
ba—re ® & 5 9 2 s 600]0

start point (runs parallel to cutbank).

*
Plot &
Red fescue...30%
Lupine....... 25%
Yarrow....... 20%
Wild straw-
berry....... 5%
bare....v.cu.. 20%
B
Plot 8
Red fescue...25%
Lupine.......15%
Yarrow....... 10%
BATE s wow 5% 55 50%
Plot 12
Red fescue...10%
Yarrow....... 5%
Wild straw-
15125 o, SCTERRI 5%
bare.c.eeens. 80%

*edge of road

Plot 16
Red fescue...70%
Lupine. ... ees 5%
bare.........25%

Blot 20
Red fescue...40%
Oregon grape.25%

Wild straw-

DEeEEF i ws u4.+15%
Yarrow....... 10%
bare......... 10%



** disturbed area - road

**% highly disturbed area

Plot 21
Red Fescue...70%
LUuplng.ws s« s 25%
Wild straw-
berry....... 5%
Plot 25
Red fTescue...60%
Lupine....... 20%
Yarrow....... 5%
Wild straw-
DEYEYe s ws s sa 5%
bare....vuiu.. 10%
Plot 29
Kinnikinnick.30%
Wild straw-
BEEES. « vor in 4 20%
Lupine....... 20%
Red fescue... 5%
bBare:sissm s 25%
b) Forest (145m)
Plot 30

Red Tescue...35%
Kinnikinnick.35%
Lupine....... 25%
Oregon grape. 5%

Overstory F3B3

Plot 22
Red fescue...25%
Lupine....... 10%
Sheep sorrel. 5%

bare......... 60%

L

Plot 26
Red fescue...60%
Wild straw-

Plot 31
Oregon grape.40%
Lupine.......40%
Red fescue...20%

Plot 23
Red fescue...65%
Lupine....... 20%

Wild rose....15%

Plot 27

Red fescue...65%
Oregon grape.25%

Wild straw-
berry..... e+ 5%
Lupine....... 3%

to manhole

Plot 32
Kinnikinnick.30%
Saskatoon

berry...... 20%
Lupine....... 15%
Red fescue...10%
bare . iwewews 25%

bk

Plot 24
Red fescue...20%

Plot 28
Lupine....... 50%
Wild straw-

Plot 33
Oregon grape.40%
Boxwood...... 20%

- fir overstory, 81 to 100 years old, 31-70% crown closure,
20m-29m high.

Understory

- see above - plots #30 through #33.
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APPENDIX 2 VEGETATION LIST OF PLANT SPECIES COMMONLY OCCURRING IN STUDY
PLOTS - WHITWORTH MEADOWS, LOWER SKAGIT VALLEY, JUNE 1986.

Trees

Shrubs

Forbs/Flowers

Grasses/Sedges

Common Name

Douglas fir

Lodgepole pine

Western white birch

Western red cedar

Northern black
cottonwood

Red alder

Western wild rose
Saskatoon berry
Spreading dogbane
Oregon grape

Red twinberry

Red huckleberry
Douglas spirea
Red-osier dogwood
Thimbleberry
Willow ,

False box

Sitka mountain ash

Yarrow

Lupine

Purple pea
Collomia

Wild strawberry
Kinnikinnick
Dandelion

White pussytoes
Broadleaf plantain
Buttercup
Stickweed
Thistle

Bracken fern
Sheep sorrel
Red clover
Marestail

Red fescue
Broad-glumed
wheatgrass
Harefoot sedge
Muttongrass
Timothy

Red top

Bluebunch wheatgrass

Bearded fescue
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Scientific Name

Pseudotsuga menziesii

Pinus contorta latifolia
Betula papyrifera communtata
Thuja plicata

Populus trichocarpa
Alnus rubra

Rosa woodsii var. ultramontana
Amelanchier alnifolia
Apocynum androsaemifolium
Berberis nervosa

Lonicera utahensis
Vaccinium parvifolium
Douglas spirea
EEF%LTS_OE%EtaliS

Rubus parviflora

Salix SPP-

Pachistima myrsinites
Sorbus sitchemsis

Achillea millefolium
Lupinus spp.

Lathyrus nevadensis

ollomia grandiflora
Fragaria vesca var. crinita
Arctostaphylos Uva-ursi
Taraxacum spp.

Antennaria neglecta
Plantago ma jor
Ranunculus Spp.

ackelai oribunda

Cirsium spp.

Pteridium acquilinum pubescens
Rumex acetosella

Trifolium pratense
Hippuris vulgaris

Festuca rubra

Agropyron violaceum
Carex leporina

Poa fendleriana
Phleum pratense
Agostis stolonifera
Agropyron spicatum
Festuca subulata




APPENDIX 3. Distribution and Relative Abundance of Vegetation Species
- Ponderosa Meadow, Lower Skagit Valley, June 1986.

Tie Point #1 - intersection at south end of the meadow of trails rumning

north-south and east-west (see Fig. 3 ).

Start Point for all transects -- 210m from T.P. #1 bearing 10°.

TRANSECT #1

a) Meadow (Om-170m)

- bearing 0° from start point.

Plot 1
Kentucky
bluegrass...45%
Cinquefoil...30%
Harefoot

sedge....... 15%
Wild rose.... 5%
Lupines ssmews 5%

Plot 5
Kentucky

bluegrass...50%
Wild rose....35%

Lupine....... 15%
Plot 9
Lupine....... 30%

Wild rose....15%
Waxberry.....15%
Kentucky
bluegrass...15%
Harefoot
sedge....... 15%
Oregon grape.l10%

Plot 2
Kentucky
bluegrass...55%
Cinquefoil...15%

Wild straw-
Berty. s 15%
Western
needlegrass.10%
Lupine....... 5%
3
Plot 6
Wild rose....50%
Timothy...... 20%
Fireweed..... 15%
Harefoot
sedge.. o 10%
Kentucky

bluegrass... 5%

* edge of road

Plot 10
Wild rose....40%
Kentucky
bluegrass...25%
Oregon grape.20%
Waxberry..... 15%

Plot 3
HareToot
sedge....... 70%
Kentucky
bluegrass...20%
Lupine....... 5%
Yarrow....... 5%

Plot 7
on road - no

vegetation

Plot 11
Kentucky
bluegrass...75%
Oregon grape.15%
YatrroWsssmsus 10%

Plot 4
Kentucky
bluegrass...40%
Lupine.«ewcws 35%

Wild rose....15%
Cinquefoil... 5%
Harefoot

sedge....... 5%
*
Plot 8

Wild rose....35%
Kentucky

bluegrass...20%
Eupine...euu 20%
Timothy...... 15%
Oregon grape. 5%
Waxberry..... 5%

* edge of road

Plot 12

Kentucky
bluegrass...25%
Lupdniee wemans 20%
YarrToWs s x5 s 15%
Waxberry..... 15%
Harefoot

sedge. ... .. 10%

Timothy...... %



Plot 13
Wild rose....20%
Lupine....... 20%
Western
needlegrass.15%
Waxberry..... 10%
Harefoot
sedge....... 10%
Timothy...... 10%
Cinquefoil...10%
Yarrow....... 5%
Plot 17
Waxberry..... 40%
Lupine....... 25%

Wild rose....10%
Yarrow.......10%
Oregon grape. 5%
Harefoot
sedge....... 5%
Kentucky
bluegrass... 5%

Plot 21
Lupine. omsms 30%
Wild rose....20%
Waxberry..... 20%
Oregon grape.20%
Timothy...... 5%
Kentucky

bluegrass... 5%

Plot 25
Wild rose....35%
Waxberry..... 25%

Oregon grape.15%
Kentucky

bluegrass...10%
California
brome...... .10%
Wild straw-
berry....... 5%
Plot 29
Wild rose....20%
Lupine....... 20%
Oregon grape.20%
Waxberry..... 20%
Harefoot
sedge....... 15%
Timothy...... 5%

Plot 14
Wild rose....50%
Lupine....... 15%
Timothy...... 15%
Harefoot
sedge....... 10%
X¥arrow. .« s« 5%

Cinquefoil... 5%

Plot 18
Lupine.......25%
Wild rose....20%
Waxberry..... 15%
Timothy...... 10%
Oregon grape.10%
Harefoot

sedge.......10%
Cinquefoil... 5%
Kentucky

bluegrass... 5%
Plot 22
Harefoot
sedge....... 40%
Wild rose....25%
Waxberry..... 25%
Timothy...... 3%

Oregon grape. 5%

Plot 26
Wild rose....40%
Waxberry..... 20%
Lupine.......20%
Harefoot
sedge....... 10%
Oregon grape. 5%
Timothy...... 5%
Plot 30
Wild rose....35%
Waxberry..... 25%
Harefoot
sedge....... 15%
Kentucky
bluegrass...15%
Yarrow....... 10%

Plot 15
Wild rose....40%
Waxberry..... 40%
Harefoot
sedge....... 15%
Kentucky

bluegrass... 5%

Plot 19
Lupine... ... 30%
Wild rose....25%
Waxberry.....20%
Oregon grape.15%
Timothy...... 5%
Kentucky

bluegrass... 5%

Plot 23
Waxberry..... 30%
Wild rose....30%
Harefoot

sedge....... 30%
Oregon grape.10%

Plot 27
Waxberry..... 45%
Wild rose....25%
Harefoot

sedge.......10%

Lupine....... 5%
Timothy...... 5%
Fireweed..... 5%
Kentucky

bluegrass... 5%

Plot 31
Wild rose....40%
Oregon grape.30%
Waxberry..... 20%
Kentucky
bluegrass...10%

Plot 16
Wild rose....35%

Waxberry..... 35%
Harefoot
sedge.s v wn s 15%
Cinquefoil...10%
Timothy...... 5%
Plot 20

Oregon grape.25%
Wild rose....20%

Waxberry..... 20%,
Fireweed..... 15%
Yarrows <« o ou 10%
Lupine....... 10%
Plot 24

Oregon grape.40%
Wild rose....30%

Waxberry..... 15%
Harefoot
sedge....... 10%
Timothy...... 5%
Plot 28

Wild rose....40%
Oregon grape.30%
Harefoot

sedge....... 20%
Fireweed..... 5%
Timothy...... 5%

Plot 32

Wild rose....50%
Oregon grape.20%
Waxberry.....15%
Harefoot

sedge....... 10%
Kentucky
bluegrass... 5%



Plot 33
Wild rose....25%
Oregon grape.25%

Waxberry..... 15%
California

bromeis s s m s 15%
Kentucky

bluegrass... 5%
Harefoot

sedge....... 5%
Lupine....... 5%
Yarrow. s« 5%
b)

Plot 35
Wild rose....40%
Oregon grape.30%

Waxberry..... 15%
Lupine....... 10%
Timothy...... 5%

Plot 34

Wild Tose....30%
Waxberry..... 30%
Fireweed.....10%
Timothy......10%
Harefoot
sedge....... 10%

Oregon grape.10%

Plot 36
Wild rose....80%
Oregon grape.207%

Overstory BF1Al

Meadow-Forest Ecotone (170m-19Cm)

Plot 37
Wild rose....70%
Waxberry..... 15%

Oregon grape.l15%

- grand and Douglas fir overstory, 1-20 years
closure, up to 7m high.

Understory

- see above - plots #35 through #38.

to 3m high and Saskatoon berry.

Plot 38
Thimble
berry....... 35%
Wild rose....35%
Oregon grape.30%

old, 0-30% crown

Also present were willow

- Douglas and grand fir overstory, 61-80 years old, 71-100%
crown closure, 20m-29m high.

~ sparse to medium density consisting of primarily Oregon grape,
thimbleberry and Saskatoon berry, interspersed with maple and
willow to 5m high.

- bearing 45°from start point.

¢) Forest (190m)
Overstory FB4C3
Understory

TRANSECT #2

a) Meadow

{Om~101m)
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Plot 1

Harefoot

sedge....... 35%
Cinquefoil...25%
Wild rose....10%
Kentucky

bluegrass...10%
Yarrow:.esess 5
Dandelion.... 5%
Waxberry..... 5%
Oyster plant. 5%

Plot 5
Waxberry.....30%
Harefoot

sedge.......25%
TEHOEHY & wsw s 15%

Wild rose....10%
Yarrow.......10%
Kentucky

bluegrass...10%

Plot 9
Wild rose....25%
Waxberry.....25%
Kentucky
bluegrass...20%

Harefoot
sedge....... 15%
Yarrow....... 10%

Oyster plant. 5%

Plot 13
Waxberry..... 25%
Lupine....... 25%
Harefoot

sedge.......25%
Yarrow..... o w15%
Kentucky

bluegrass...10%

Plot 17
Oregon grape.30%
Wild rose....20%
Lupine...ss»+20%

Waxberry..... 20%
California
brome....... 5%
Kentucky

bluegrass... 5%

Plot 2
Lupineg .. v ox s 25%
Kentucky

bluegrass...20%
Harefoot
sedge....... 20%
Waxberry..... 20%
Purple pea... 5%
Yarrow.....s. 5%
Fireweed..... 5%

Plot 6
Kentucky

bluegrass...25%
Harefoot

sedge.......25%
Cinquefoil...20%
Lupine..... .. 10%
Yarrow.......10%
Wild rose.... 5%
Western
needlegrass. 5%

Plot 10

Kentucky

bluegrass...20%
Harefoot

sedge....... 20%
Waxberry..... 15%
Western

needlegrass.15%
Yarrow....... 15%

Cinquefoil...10%
Dandelion.... 5%

Plot 14
Waxberry.....50%
TIMOERY .. 5 5 s m 10%
Kentucky

bluegrass...10%
Yareows.m:us 10%
Dandelion....10%
Purple pea... 5%
Western

needlegrass. 5%

Plot 18
Wild rose....30%
Oregon grape.20%

Lupine....... 15%
Waxberry..... 15%
Kentucky
bluegrass...10%
Saskatoon
berry....... 10%
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Plot3
Lupine...... .20%
Oregon grape.l5%
Cinquefoil...15%
Harefoot

sedge.......15%
Waxberry.....15%
Kentucky

bluegrass...10%
Cinquefoil...10%

Plot 7
Kentucky
bluegrass...45%
Lupine. «» s 23%
Yarrow. «s s 13%
Wild rose....10%
Oyster plant. 5%

Plot 11
Kentucky
bluegrass...45%
Wild rose....25%
Yarrow. s« au «« 10%
Harefoot
sedge...... .10%
Timothy...... 5%
Waxberry..... 5%
Plot 15
Waxberry..... 85%
Kentucky

bluegrass...15%

Plot 19
Waxberry..... 35%
Wild rose....30%
Grand fir....15%
Oregon grape.10%

Kentucky
bluegrass... 5%
Saskatoon
73 o oy R y i

Plot4

Waxberry.....50%

Harefoot
sedge....... 30%

LUpines s« sis s 10%

Cinquefoil... 5%
Kentucky
bluegrass... 5%

Plot 8
Kentucky
bluegrass...30%
Harefoot
sedge....... 30%
Wild rose....25%
YarroWee.oo.. 1.5%
Plot 12
Lupine.......35%
Yarrow.......20%

Waxberry.....20%

Western
needlegrass.15%

Kentucky
bluegrass...10%

Plot 16
Waxberry.....40%

Yarrow.......15%
California
bryome:.«ss:4 15%

Wild rose....15%

Harefoot
sedge....... 10%

Fireweed..... 5%

Plot 20
Laping e ysnsn 30%
Waxberry..... 30%
Oregon grape.10%
Kentucky

bluegrass...10%
TIMOEhY . « o v o »10%

Yarrow. e «u.s. 5%
Wild straw-
berry....... 5%



b) Forest (101m)

Overstory FB4B3

- grand and Douglas fir overstory, 61-80 years old, 31-70% crown
closure, 20m-29m high.

Understory

- ground cover under the fir very sparse; right at the
meadow-forest interface is a very narrow zone consisting of
maple, Saskatoon berry, willow, elderberry, Oregon grape, wild

rose and aspen.

TRANSECT 3

- bearing 90° from start point.

a) Meadow (Om-50m)

Plot 1
Lupine.......45%
Harefoot

sedge....... 20%
Cinquefoil...15%
Yarrow.......
Kentucky

bluegrass... 5%

Plot 5
Waxberry.....25%
Cinquefoil...25%
Wild rose....15%
Kentucky

bluegrass...10%
Western

needlegrass.10%
Harefoot

sedge.......10%
Cinquefoil... 5%

Plot 9
Wild rose....85%
Waxberry..... 15%

Plot 2
Timothy......30%
Harefoot

sedge....... 30%
Cinquefoil...20%
Lupine.......10%
Yarrow.......10%

Plot 6
Lupine. cve 39255

Wild rose....20%
Waxberry.....20%
Kentucky
bluegrass...15%

Harefoot
sedge.......10%
Yarrow...soe.. 5%
Timothy...... 5%
Plot 10
Wild rose....40%
Waxberry.....40%
California
brome.......20%
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Plot 3

Cinquefoil...45%
Harefoot

sedge....... 15%
Yarrow.......15%
Timothy......15%
Kentucky

bluegrass...10%

Plot 7
Wild rose....50%
Waxberry.....25%
Harefoot
sedge.......20%
Kentucky

bluegrass... 5%

Tree species vary in height to 7m high.

Plot 4
Cinquefoil...25%
Lupine..ssees 15%
Kentucky

bluegrass...15%
Yarrow.......15%

Wild rose....15%
Harefoot

sedge....... 15%
Plot 8
Waxberry.....45%
Wild rose....25%
Yarrow.......10%

Kentucky
bluegrass... 5%
Harefoot
sedge....... 5%
Western
needlegrass. 5%
Dandelion.... 5%



b) TForest (50m5

Plot 11
Waxberry..... 35%
Wild rose....50%
Red-osier

dogwood. ....10%
California
brome....... 5%

Overstory FB4B4

-~ Douglas and grand fir overstory, 61-80 years old, 31-70% crown
closure, 29m-43m high.

Understory

- see above - plot #11.

In addition includes maple, small fir
Ground cover is sparse, consisting

spp. and Saskatoon berry.
primarily of trillium, small rose and small maple.

TRANSECT 4

- bearing 135° from start point.

a) Meadow
Plot 1
Harefoot
sedge....... 30%
Lupine....... 25%
Timothy......15%
Yarrow. .o eoa. 10%
Wild rose....10%
Kentucky

bluegrass...10%

Plot 5
Wild rose....30%
Cinquefoil...20%

Saskatoon
berry....... 15%
EHPLAE. v e v 15%

Purple pea... 5%
Timothy...... 5%

Kentucky
bluegrass... 5%

Harefoot
sedge....... 5%

{Om-=125m)

Plot 2
Timothy - o o

Cinquefoil...

Harefoot

Pyramidal

spirea....

Kentucky

bluegrass...
Purple pea...

Plot 6
Lupine......
Wild rose...
Timothy.....

Kentucky

bluegrass...

Harefoot

sedge......
Dandelion...

33

Plot 3

Wild rose....20%
Waxberry..... 20%
Lupine....... 15%
Cinquefoil...15%
Harefoot

sedge.......15%
Yarrow. . ... .. 10%
Kentucky

bluegrass... 5%

Plot 7
Wild rose....25%
Cinquefoil...20%
Waxberry..... 20%
Timothy. s « s » 15%
Ltpine s s mem = 10%
YATPEOWs wswaua 5%

California
brome....... 5%

Plot 4
Wild rose...

Waxberry....
TIMOERY « sow woe

Harefoot

sedge......
Cinquefoil...

Kentucky

bluegrass...
Lo@sswswsmsn

Plot8

Saskatoon

Bert¥.vones
Wild rose....
Timothy.....
Waxberry....

Harefoot

sedge......

Kentucky

bluegrass...
Yarrow. ««o..

20%
15%
15%
10%

10%
10%

5%
15%



Plot 9
Timothy...... 25%
Kentucky

bluegrass...20%
Yatrtows«owews 10%
Wild rose....10%
Red-osier
dogwood.....10%
Western

needlegrass.10%
Waxberry..... 10%
Lupine...... . 5%

Plot 13
Waxberry..... 45%

Grand fir....30%
Oregon grape.15%
Saskatoon

Plot 17
Oregon grape.30%
Wild rose....25%
Waxberry..... 20%
Lupine....... 15%
Cinquefoil... 5%
Kentucky

bluegrass... 5%

Plot 21
Oregon grape.45%
Waxberry..... 25%
Lupine.......20%
Timothy...... 5%
Saskatoon

berry....... 5%

Plot 25
Wild rose....50%
Oregon grape.35%
Timothy...... 10%
Waxberry..... 5%

Plot 10

Wild rose....50%
Waxberry..... 25%
Western

needlegrass.10%
Timothy...... 5%
Lupine....... 5%
Yarrow: s ... oo %

Plot 14

Unidentified
forbs. s s o 0%
Oregon grape.25%

California

brome....... 15%

Lupine....ea. 10%
Plot 18

Wild rose....20%
Oregon grape.20%

Waxberry..... 15%
Lupine. .xcwsn 25%
Yarrow. «asma: 10%
Harefoot
sedge....... 5%
Kentucky

bluegrass... 5%

Plot 22
Oregon grape.70%
Wild rose....15%
Waxberry..... 15%
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Plot 11
Oregon grape.60%
Grand fir....20%
Timothy.s s« 10%
Wild rose....10%

PiBE 15
Waxberry..... 45%
Oregon grape.25%
Kentucky

bluegrass...15%

California
brome....... 5%
Lupine....... 5%

Timothy...... 5%

Plot 19
Oregon grape.75%
Wild rose....15%
Waxberry..... 5%
Timothy«vinee 5%

Plot 23
Oregon grape.65%
Waxberry..... 20%

Wild rose....10%
Purple pea... 5%

Plot 12
Grand Eir....60%
Oregon grape.30%
Wild rose....10%

Plot 16
Lupinee,s vessa 35%
Oregon grape.30%
Waxberry..... 257%
Wild rose.... 5%
TIMOEDY « ave wa 5 5%

Plot 20
under "island"

of young fir -
no vegetative
understory.

Plot 24
Oregon grape.60%
Wild rose....20%

Waxberry..... 10%
Timothy...... 5%
California

brome....... 5%



b} Meadow-Forest Ecotone

Plot 26
Oregon grape.30%
Fifei v ew s e 20%
Wild rose....20%
Waxberry..... 20%
California
BEOME. 5 v ©v 10%
c) Forest (145.8m)

Plot 27
Fir..........75%
Wild rose....25%

Overstory BF4B3

(125m-145.8m)

Plot 28
Fir........
Waxberry...
California

brome..... -

- .7570
. .20%

Plot 29
Bracken fern.50%
Waxberry.....25%
Oregon grape.15%
Thimble-

- grand and Douglas fir overstory, 61-80 years old, 31-70% crown
closure, 20m-29m high.

Understory

- medium density of maple, small fir and Saskatoon berry.

TRANSECT #5

- bearing 18C° from start point.

a) Meadow (Om-215m)

Plot 1
Harefoot
sedge....... 25%
Lupine . ys oo e 23%
Kentucky

bluegrass...20%
Cinquefoil...20%
Wild rose.... 5%

Yarrows «e e e Db
Plot 5
Cinquefoil...30%
Pyramidal
spirea......15%

Y8TrrowW.seesv«l15h
Purple pea...10%
Harefoot

sedge....... 10%
Lupine....... 5%
Timothys.s ws o 5%
Kentucky

bluegrass... 5%
Waxberry..... 5%

Plot 2

Pyramidal
spirea......35%
Harefoot
sedge.......20%
Cinquefoil...20%
Kentucky
bluegrass...10%
Yarrow. .o« «10%

Lupineccwswsw 2
Plot 6
Pyramida
spirea..... .20%
California
bEOME: « v s« u 20%
Harefoot
sedge....... 20%

Wild rose....15%
Western

needlegrass.10%
Waxberry..... 10%
Timothy...... 5%
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Plot 3

Pyramidal

spirea......30%
Timofhy. <« coc s 30%
Harefoot

sedge....... 25%
Western

needlegrass.10%
Purple pea... 5%

Plot 7
Lupine....... 25%
California

brome.......20%
Pyramidal

spirea...... 20%
Wild rose....15%
Timothy...... 10%
Kentucky

bluegrass... 5%
Purple pea... 5%

Plot &4
Waxberry.....40%
Pyramidal

spirea...... 25%
Timothy. . viw. 10%
Western

needlegrass.10%

Yarrow....... 5%
Harefoot
sedge....... 5%
Cinquefoil... 5%
Plot 8
Lupine.......30%
Pyramidal
spirea...... 15%
Harefoot
sedge....... 15%
Yarrow.......15%
Wild rose....15%
Kentucky

bluegrass...10%



Plot 9
Eupine, vowawe 30%
Pyramidal

spirea......25%
Timothy...... 15%
Yarrow....... 10%
Kentucky

bluegrass...10%

Cinquefoil... 5%
California
brome....... 5%

Plot 13
Lupine....... 25%
Kentucky

bluegrass...25%
TimoERy . sm us 20%
Wild rose....10%
Yarrow....... 10%
Harefoot

sedge.......10%

Plot 17
Timothy...... 50%
Waxberry..... 20%
Wild rose....15%
Pyramidal

spirea...... 15%

Plot 241
Oregon grape.60%
Waxberry..... 15%
Kentucky

bluegrass...10%
Harefoot

sedge...... 5%
Pyramidal

spirea..... 5%
Timothy..... 5%

Plot 10
Waxberry..... 20%
Lupine.......
Harefoot

sedge....... 20%
Wild rose....15%
Timothy......
Cinquefoil... 5%
California

brome....... 5%
Yarrow....... 5%

Plot 14
Titothy: ... 20%
Wild rose....20%
Lupine.,u s« «15%

Yarrow.......15%
Saskatoon
berry..... ..10%

Cinquefoil...10%
Kentucky
bluegrass...10%

Plot 18
Timothy. ... ..50%
Pyramidal

spirea...... 10%
Harefoot

sedge....... 10%
Waxberry..... 10%
Wild rose....10%
Kentucky

bluegrass...10%

Plot 22
Kentucky
bluegrass...30%
Wild rose....30%

Eupine . vse s« 15%

Yarrow. csms e 15%
Pyramidal
spirea...... 10%
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Plot 11
Kentucky
bluegrass...55%
Lupine..sssvs 20%

Wild rose....15%

Harefoot
sedge.... .- 5%
Oyster plant. 5%

Plot 15

Wild rose....30%
LUpife .. cousw e 20%
Timothye s v » 155
Harefoot

sedge....... 10%
Kentucky

bluegrass...10%
Yarrow. « suows 5%

Dandelion.... 5%
Western
needlegrass. 5%

Plot 19
Harefoot
sedge.scasns 35%
Timothy...... 25%
Pyramidal
spirea......10%
Wild rose....10%

Oregon grape. 5%
Kentucky

bluegrass... 5%
Yarrow..oe.e. 5%
Dandelion.... 5%

Plot 23
Kentucky
bluegrass...35%
Lupineg. v« «» o 20%
Wild rose....15%
Pyramidal
spirea...... 15%
California
brome....... 5%

TImothy s« s = e« I
Cinquefoil... 5%

Plot 12
Timothy......
Kentucky

bluegrass...
Wild rose....

Western
needlegrass.

Lupine.......

Harefoot
sedge.......

Plot 16
Timothy......
Pyramidal

spirea......
Waxberry.....
Wild rose....
Harefoot

sedge.......
Kentucky

bluegrass...

20%
20%
15%
15%

15%
10%

5%

20%
15%
15%
15%
15%

15%

Dandelion.. 5%
Plot 20
Harefoot
8edge. «uss e 55%
Wild rose....15%
Kentucky
bluegrass...10%
VarrOW. s v s w s 10%
Timothy .« s 5%
Waxberry..... 5%
Plot 24
Pyramidal
spirea...... 25%
Wild rose....15%
Kentucky
bluegrass...15%
Luipifie. s +15%
Timothy...... 15%
Western
needlegrass.10%
Cinquefoil... 5%



Plot 25
Dupdnes vs s oo 40%
Timothy...... 20%
Pyramidal

spirea......15%
Wild rose....10%
Harefoot
sedge.......
Kentucky
bluegrass... 5%
Western
needlegrass. 5%

Plot 29
Lupine.......35%
Timothy...... 20%
Wild rose....15%
Waxberry..... 15%
Yarrow....... 10%
Oregon grape. 5%

*

Plot 33

Saskatoon
DeTYy e yoe poe 90%
Wild rose....10%

* edge of road

Plot 37
Saskatoon
DEREY e e e s 45%
Oregon grape.25%
Wild rose....10%

Timothyex v w 5%
Harefoot
sedge....... 5%
Waxberry..... 5%
California
brome....... 5%

Plot 26
LUupinG. . s s s 35%
Waxberry..... 20%
Wild rose....15%
Kentucky

bluegrass...10%
Timothy...... 10%
Harefoot

sedge....... 10%

Plot 30
Wild rose....35%
Lupine....... 15%
Kentucky

bluegrass...15%
California
bromess ws v »10%

Yarrow.......10%
Waxberry.....10%
Oregon grape. 5%

Plot 34
Kentucky
bluegrass...25%
Yarrow....... 15%
Oregon grape.15%
Harefoot

sedge....... 15%
Waxberry..... 10%
California

brome....... 3%
Wild rose.... 5%
Lupine....... 5%
Timothyss vs v 5

Plot 38
Wild straw-
berry.......20%
Oregon grape.15%
California
bromes . .66 15%

Timothy......15%
Yarrow. s« s s x1.9%
Waxberry..... 10%
Cinquefoil... 5%
Kentucky

bluegrass... 5%
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Plot 27
Wild rose....40%
Timothy...... 25%
Waxberry..... 20%
Lupine.......10%
Harefoot
sedge....... 5%
*
Plot 31

Wild rose....40%
Western

needlegrass.35%
Oregon grape.15%
Waxberry..... 10%

* edge of road

Plot 35
Waxberry..... 30%
Kentucky

bluegrass...25%
Wild rose....15%
Oregon grape.15%

Yarrows « s v v 10%
Timothy...... 5%
Plot 39

Wild rose....35%
Oregon grape.20%

Timothy...... 15%
Harefoot
sedge....... 10%
California
brome.....qs 10%
Waxberry..... 5%
Yarrow....... 5%

Plot 28

Harefoot
sedge....... 35%
Wild rose....15%
Yarrow....... 15%
Oregon grape.15%
Waxberry..... 10%
Kentucky
bluegrass... 5%
Lupine....... 5%
Plot 32

middle of road

- no vegetation

Plot 36
Waxberry..... 35%
Kentucky

bluegrass...25%
California

brome....... 25%
Timothy...... 10%
Yarrow....... 5%

Plot 40
Oregon grape.50%
Luplties o meas 25%
Timothy...... 10%
Wild rose....10%
Kentucky

bluegrass... 5%



Plot 41
Oregon grape.55%
Wild rose....25%

Wild straw-
BEEEY ¢ we 55w s 10%

Horsetail.... 5%

White clover. 5%

Plot 42
Saskatoon
berry.......45%
Oregon grape.45%
Horsetail.... 5%
Thigtle,winsie T4

The portion of the meadow sampled by the above transect terminates on
a backwater of Ross Lake rather than at the forest edge, as is the

case elsewhere around the perimeter of the meadow.
abrupt elevation drop of 2m-3m from the meadow proper to the poorly
This latter area is predominately willow 3m-5m high

drained area.
interspersed by the occasional cottonwood 7m-10m high.

There is an

The under-

story varies with the microtopography and includes aquatic species
eg. horsetail, reed-canary grass and various rush species, and upland

species eg. rose, timothy.

At the time of this study the area

contained small patches of surface water throughout due to the

current level of Ross Lake.

During low water periods on the reser-

voir ie. fall and winter, the backwater area would be relatively dry.

TRANSECT #6

- bearing 225° from start point.

a) Meadow (Om-105m)

Plot 1

Kentucky
bluegrass...20%
Western
needlegrass.20%
Yarrow....... 20%
Lupine... +15%
Cinquefoil...10%
Harefoot
sedge....... 10%

« = o

Oyster plant. 5%
Plot 5
Timothy. - v« 357%
Lupine....... 20%
Wild rose....15%
Pyramidal
spirea......15%
Kentucky

bluegrass...10%
Yarrow.«swans 5%

Flot 2

Harefoot

sedge.......25%
Timothy......20%
Kentucky

bluegrass...20%
Cinquefoil...15%
Pyramidal

spirea......15%

Yarrtow. «sssas Ik
Plot 6
Western
needlegrass.25%
Pyramidal
spirea...... 25%
TIimGtHY e swen 20%
Kentucky
bluegrass...20%
Wild rose.... 5%
LUupifieee s v e 5%
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Plot 3

Harefoot

sedge.......25%
Timothy...... 20%
Pyramidal

spirea...... 20%
Yarrow....... 15%
Kentucky

bluegrass...10%
Cinquefoil...10%

Plot 4
Lupine..... ¥ 2Dl
Waxberry..... 15%
California

brome....... 15%
Timothy......15%
Harefoot

sedge....... 10%
Yarrow....... 10%
Kentucky

bluegrass... 5%
Cinquefoil... 5%

*
Plot 8
Pyramidal
spirea...... 25%
Waxberry..... 20%
Timothy...... 20%
Harefoot
sedge....... 20%

Wild rose....15%

* edge of road



Plot 9
Harefoot
sedge....... 35%
Pyramidal
spirea...... 30%
Kentucky
bluegrass...10%
Waxberry..... 10%
Lupine....... 5%
Wild straw-
Berry.ssmons 5%

Timothy...... 5%

Plot 13
Timothy...... 20%
Lupine....... 20%
Cinquefoil...15%
Pyramidal

spirea...... 15%
Wild rose....10%
California

brome....... 10%
Kentucky

bluegrass... 5%
Waxberry..... 5%

Plot 17
Kentucky

bluegrass...85% -
Lupine....... 5%
Oregon grape. 5%
Yarrow....... 5%

Plot 21
Lupine....... 35%

Oregon grape.35%
Wild rose....20%
Waxberry..... 10%

b) Forest

Overstory B5B3

(105m)

Piot 10

Timothy......20%
Cinquefoil...15%

Pyramidal
spired...... 15%
Western
needlegrass.15%
California
brome....... 15%
Kentucky
bluegrass...10%
LUDLIes s ww wx 5%
Yarrow....... 5%
Plot 14
California
brome....... 40%
Wild rose....25%
Timothy...... 15%
Lupine....... 3%
Pyramidal
spirea...... 5%
Waxberry..... 5%
Kentucky

bluegrass... 5%

Plot 128

Kentucky

bluegrass...55%
Wild rose....15%
Waxberry..... 10%
Timothy...... 5%
Dandelion.... 5%
Lupine....... 5%
Yarrow. sovss b

Plot 11

Pyramidal
spirea...... 30%
California
brome....... 25%
Cinquefoil...15%
Yarrow......
LUpings.vowss 10%
Kentucky
bluegrass...10%

Plot 15
Kentucky
bluegrass...25%
Harefoot

g
Wild rose....20%
Waxberry.....10%
Cinguefoil...10%

Timothys v s s 5%
Yarrow..... sw 3
Plot 19

Kentucky

bluegrass...30%
Oregon grape.30%
Wild rose....15%
Waxberry..... 10%
Yarrow....... 5%
Dandelion.... 5%
Purple pea... 5%

Plot 12

California
bBrome - s w5 55%
Timothy...... 20%
Pyramidal
spirea......15%
YATTOW e e o » 5%

Wild rose.... 5%

Plot 16
Oregon grape.40%

Wild rose....15%
California
brome....... 15%
Harefoot
sedge....... 15%
Waxberry..... 5%
Yarrow....... 5%

Cinquefoil... 5%

Plot 20
Lupine....... 50%
Oregon grape.25%
Waxberry..... 5%
Wild rose....10%

- a grand fir overstory, 81-100 years old, 31-70% crown closure,
20m~-29m high.
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Understory

-~ varied in density from sparse under closed canopy to medium
Vegetation species included maple,
huwkleberry, thimbleberry, QOregon grape, Saskatoon berry,
hawthorn, red-osier dogwood and wild rose.

-good in open crown areas.

TRANSECT #7

- bearing 270° from start point.

a) Meadow (Om-80.1m)

Plot 1
Kentucky
bluegrass...45%
Harefoot
sedge....... 30%
Yarrow.......
Western
needlegrass.10%

Plot 5
Kentucky
bluegrass...25%
Western
needlegrass.25%

Pyramidal
spirea. . a.. 15%
Timothv . «om s 15%

Wild rose....10%
Waxberry..... 5%
Indian Paint

Plot 9
Wild rose....55%
Harefoot

sedge....... 20%
Yarrow....... 5%
Luplnies . vu se s 5%
Waxberry..... 5%
Kentucky

bluegrass... 5%
Oregon grape. 5%

Plot 2
Harefoot
sedge.......40%
Kentucky
bluegrass...40%
Wild rose....10%
Timothy......10%
Plot 6
Lupine..ssons 25%
Kentucky

bluegrass...20%
Oregon grape.l5%
Waxberry..... 15%
Wild rose....15%
Red clover... 5%

Timothy..s.s . 5%
Plot 10
Harefoot
sedge....... 30%
Pyramidal
spirea...... 15%
Waxberry..... 15%
Wild rose....15%
Timothy...... 10%
Oregon grape.10%
Lupine.. uee. 5%
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*
Plot 3
Saskatoon
berry.issess

.65%

Waxberry.....15%
Harefoot
sedge.......10%
Kentucky
bluegrass... 5%
Pyramidal
spirea...... 5%
Plot 7
Wild rose....25%
Oregon grape.20%
Harefoot
sedge....... 15%
Kentucky
bluegrass...15%
Waxberry..... 15%
Cinquefoil... 5%
Pyramidal
spirea...... 5%
Plot 11

Wild rose....
Oregon grape.
Harefcot
sedge.......
Kentucky
bluegrass...
Waxberry.....
California
bromes « « »4 .
Pyramidal
spirea...«..

Plot 4
Kentucky
bluegrass...35%
Western
needlegrass.35%

Pyramidal
spirea...... 15%
Harefoot
sedge....... 10%
TEmothy v v v 5%
Plot 8

Oregon grape.20%
Wild rose....20%

Lupine. . ssss 15%
Waxberry.....15%
Timothy, wwws» 5%
Purple pea... 5%
LOBsawsmsmunesn 20%
Plot 12
Wild rose....70%
Waxberry..... 15%

Oregon grape. 5%

Harefoot
sedge....... 5%

Timothy...... 5%



Plot 13 Plot 14 Plot 15 Plot 1

Wild rose....55% Wild rose....75% Wild rose....75% Wild rose....50%
Grand fir....25% Waxberry..... 15% Oregon grape.l10% Grand fir....20%
Waxberry..... 10%  Oregon grape.10% Horsetail.... 5% Waxberry..... 20%
Red-osier Timothy...... 5%  Horsetail.... 5%

dogwood..... 5% Pyramidal Cinquefoil... 5%
Timothy s ss se Do spirea...... 5%
b) Forest (80.1m)

Overstory B4A3

- a grand fir overstory, 61-80 years old, 0-30% crown closure,
20m-29m high.

Understory

- conifer cover is sparse and in a thin band along the meadow
edge. Behind this band of old conifers the tree cover is
predominantly deciduous (willow, alder, cottonwood) inter-
spersed with younger conifers. The height of this deciduous-
conifer mix varies from 7m-20m. These form a canopy that is
much denser than that of the old conifers. The understory of
this deciduous-young conifer stand varies in density from fair
to good. It includes red-osier dogwood, willow, rose, this-
tle, horsetail, harefoot sedge, timothy, thimbleberry and
Oregon grape.

Between the end of Transect 6 and Transect 7 a fairly robust

Note:
stand of aspen appears to be encroaching on the meadow.

TRANSECT #8

- bearing 315° from start point.

a) Meadow (0Om-95.2m)

%
Plot ‘1 Plot 2 Plot 3 Plot 4

Kentucky Kentucky Timothy...... 5% Oregon grape.25%

bluegrass...55% bluegrass...80%  bare......... 95%  Kentucky
Harefoot Wild rose....10% bluegrass...20%

sedge....... 15% Wild straw- * on the road Harefoot
Western berry.iceeces 5% sedge....... 20%

needlegrass.10% Saskatoon Wild rose....15%
California berry......« 5% Pyramidal

brome. .a.e.» 10% spirea...... 10%
Cinquefoil... 5% Waxberry..... 10%
Y Yo ensna 5%
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Plot 5
Oregon grape.35%
Waxberry..... 20%
Pyramidal

spirea..... 20%
Lupine...... 15%
Kentucky

bluegrass..10%

Plot 9
Kentucky
bluegrass...30%
Wild rose....25%
Harefoot

sedge.......20%
Lupine....... 10%
Yarrowss mswss 10%

Oregon grape. 5%

Plot 13
Timothy...... 65%
Wild rose....15%
Kentucky

bluegrass...10%
Waxberry..... 5%

Cinquefoil... 5%

Plot 17
Waxberry..... 75%
Lupine....... 15%
Wild rose.... 5%
Kentucky

bluegrass... 5%
b) Forest (95.2m)

Overstory B4A3

Plot 6
Oregon grape.35%
Wild rose....30%

Pyramidal
spirea...... 15%
Waxberry..... 15%
Timothy...... 5%
Plot 10
Harefoot
sedge....... 35%
Kentucky
bluegrass...20%
Lupine....... 20%

Wild rose....
Cinquefoil...10%

Plot 14
Waxberry..... 40%
Timothy......30%
Lupine.......15%
Harefoot

sedge....... 15%

Plot 18
Oregon grape.507%
Wild rose....35%
Lupine....... 10%
Waxberry..... 5%

Plot 7
Oregon grape.40%
Waxberry..... 25%
Wild rose....10%
Kentucky

bluegrass...10%
Harefoot
sedge....... 10%
Timothy...... 5%

Plot 11
HareToot

sedge....... 40%

Wild rose....25%
Cinquefoil...20%

Lupine....... 5%
Yarrow....... 5%
Timothy...... 5%
Plot 15
Waxberry..... 45%
Harefoot
sedge....... 30%
Lupine....... 5%
Kentucky

bluegrass... 5%
Western
needlegrass. 5%
Timothy...... 5%
Yarrow....... 5%

Plot 19

Grand fir....80%

Wild Rose....10%
Waxberry..... 10%

Plot &
Waxberry....
Timothy......
Lopine.sewew:
Wild rose....
Kentucky

bluegrass...
California
brome. « «s.

Oregon grape.

Plot 12
Harefoot
sedge.......
Kentucky
bluegrass...
Lupine.......
Western
needlegrass.
Cinquefoil...
Wild rose....

Plot 16
Waxberry.....
Timothy......
Harefoot

. 30%

20%
15%
10%

10%
5%

5%
5%

- a grand fir overstory, 61-80 years old, 0-30% crown closure,
20m-29m high.

Understory

- fairly luxurious understory due to openess of the crown
Species present included wild rose, young fir,
pyramidal spirea, huckleberry, maple, thimbleberry, aspen,
alder and some taller cottonwood.

closure.
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APPENDIX 4. Vegetation List of Plant Species Commonly Occurring in Study
Plots - Ponderosa Meadow, Lower Skagit Valley, June 1986.

Trees

Shrubs

Forbs/Flowers

Grasses/Sedges

Common Name

Grand fir

Douglas fir

Red alder

Maple

Trembling aspen

Northern black
cottonwood

Hawthorn

Western wild rose
Red-osier dogwood
Oregon grape
Waxberry
Thimbleberry
Saskatoon berry
Willow
Elderberry
Pyramidal spirea
Red Huckleberry.

Cinquefoil
Lupine

Wild strawberry
Yarrow

Fireweed

Oyster plant
Bracken fern
Purple pea
Dandelion
Trillium

Indian paintbrush
White clover
Thistle
Horsetail

Red clover
Marestail

Red twinberry

Kentucky bluegrass

Western needlegrass

California brome
Harefoot sedge
Timothy
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Scientific Name

Abies grandis
Pseudotsuga menziesii
Alnus ruba

Acer spp.
Populus tremuloides

Populus trichocarpa
Crataegus spp.

Rosa woodsii var. ultranontana

Cornus occidentalis
Berberis nervosa
Symphoricanpus albus
Rubus parviflora
Amelanchier alnifolia
Salix spp.

Sambucus spp.

Spirea pyramidata
Vaccinium parvifolium

Potentilla nuttallii
Lupinus spp.

Frageria vesca var. crinita
Achillea millefolium
Eqilobium angustifolium

Tragogogcn dubius
Pteridium aquilinum pubescens

Lathyrus nevadensis
Tavaxacum spp.
Trillium ovatum
Castilleja spp.
Trifolium repens
Cirsium spp.
Equisetum spp.
Trifolium pratense
Hippuris vulgaris
Lonicera utahensis

Poa pratensis
Stipa occidentalis
Bromus carinatus
Carex leporina
Phleum pratense
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