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INTRODUCTION

The Crescent City Marsh Wildlife Area (CCMWA) is a floristically diverse area supporting
several rare plant species and wetland plant communities (Figure 1). Acquired by the California
Department of Fish and Game (CDFG) in 1980, a specific goal of the CCMWA Management
Plan (now in draft form) is to maintain and enhance the existing fen and coastal prairie habitats,
as well as, to restore sites of degraded wetland and prairie (Wear, 2003). Nine of the eleven
special interest plant species found at the CCMWA are restricted to these two habitat types.

Annual monitoring of the population and habitat of the federally endangered western lily (Lilium
occidentale) at the CCMWA since 1994 has documented robust encroachment of woody
vegetation into wetland areas, with a corresponding decline in the reproductive ability of western
lily and the habitat available for the lily and other sensitive species (Bencie and Wear, 2004).
Removal of shrub canopy at selected sites was followed by an increase in the number of western
lily seedlings, juveniles, and flowering plants. Although manual vegetation removal was
successful in releasing the population, this method of vegetation control is labor intensive and
costly to implement at a frequency necessary for maintaining optimum habitat conditions
(Bencie and Imper, 2003). Controlled grazing has been recommended as an effective and
economical method for maintaining open habitats critical for many sensitive species present at
the CCMWA.

Experimental controlled grazing at the Table Bluff Ecological Reserve (TBER) has been
successful in maintaining forest openings, and has led to an increase in the number of western
lily individuals in all age classes (Bencie and Imper, 2003). However, whereas experimental
grazing controlled in duration, intensity, and seasonality has been beneficial, the uncontrolled
deer browsing at TBER remains the most serious threat to mature western lily during the
blooming season. In 2000 at the CCMWA, experimental goat grazing was attempted at the
Humboldt Road and Highway 101 sites, but unfortunately resulted in the death of the goats
presumably via toxicity from the vegetation (Imper and Sawyer, 2000). Thus, future
experimental cattle grazing should be implemented cautiously during the initial grazing period.

The primary objective of this grazing impacts monitoring project is to identify and evaluate the
beneficial and detrimental impacts of grazing on the populations of sensitive species and their
habitat. The initial stage in determining grazing impacts is the collection of baseline data on the
pre-grazing cover and height of common and sensitive species. Future post-grazing monitoring
will indicate changes in vegetation structure, species composition, and the loss or introduction of
species. Future monitoring should also include observations throughout the grazing area to
assess the degree of soil compaction, increase in bare, unvegetated ground, shifts in the relative
location of the marsh edge, and introduction of invasive species.

Target species for this monitoring plan include the federally endangered western lily (Lilium
occidentale) and selected species appearing on the California Native Plant Society (CNPS) List 2
(rare, threatened, or endangered in California but more common outside the state): great burnet
(Sanguisorba officinalis), marsh violet (Viola palustris), marsh pea (Lathyrus palustris), and
arctic starflower (Trientalis arctica) (CNPS, 2001). Other species of interest include: uncommon
northern bugleweed (Lycopus uniflorus) and Carex buxbaumii; stream orchid (Epipactis
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gigantea) which typically is found inland in montane and serpentine habitats; pacific reed grass
(Calamagrostis nutkaensis) as an indicator species of western lily habitat; Danthonia decumbens,
an exotic grass recently found at the CCMWA; and western dog violet (Viola adunca), a larval
host for the endangered Oregon silverspot butterfly (Speyeria zerene hipployta). It is important
also to monitor the abundance of common or dominant species that characterize habitat types, as
changes may indicate broad-scale shifts in vegetation structure.




o

Figure 1. Locations of Humboldt Road and Humboldt Road West monitoring sites within
the Crescent City Marsh Wildlife Area.
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METHODS

Plot Installation

A total of 19 circular plots (each 30 ft. in diameter) and 38 quadrats (each 6 ft.%) were installed
on July 24, 25, and 27, 2003 at the Humboldt Road West and Humboldt Road sites at the
CCMWA. Each circular plot contains two interior quadrats (designated as A and B), with the
exceptions of plot #7 with only a single interior quadrat and plot #18 with three interior quadrats.
The large circular plots are intended to assess change in broad-scale vegetation structure,
primarily the cover and height of woody species and the dominant herbaceous species. The
interior quadrats provide a more detailed assessment of the species composition of the
herbaceous layer and the abundance of sensitive species. The locations of circular plots and
interior quadrats are given in Table 1. Circular plots and reference baselines are mapped in
Figures 2 and 3.

At the Humboldt Road West site, three vegetation types (strata) were identified: scrub, marsh
edge, and freshwater marsh. These three strata were generally delineated by changes in species
composition and vegetation structure that correspond with elevation, ground saturation, and
distance from the marsh shoreline. Along the eastern perimeter of the large freshwater Carex
marsh, a search was conducted for sites that exhibited a clear transition from upland stratum to
marsh stratum. At each of the five chosen sites, a circular plot was placed within each of the
three strata, and a reference baseline was installed in order to facilitate relocation of each circular
plot (Figure 2). Plot placement was made subjectively in order to include the most representative
vegetation samples and to insure the presence of target species. The majority of monitoring plots
were established at the Humboldt Road West site due to the high number of sensitive species
present.

At the Humboldt Road site, scrub and herbaceous opening were the two vegetation strata
identified. Plots were installed within the western lily census monitoring exclosure, and the
census baseline was used as the grazing monitoring reference baseline (Figure 3).

Reference baselines were mapped using a Garmin GPS 12XL; UTM coordinates were taken for
both the baseline origin (0 ft.) and the terminal end. Flagged rebar capped with plastic tubing
was placed at both ends of the reference baseline. The centers of all circular plots were marked
with flagged rebar, and then mapped with UTM coordinates and by compass direction and
distance relative to the reference baseline (Table 1). For each interior quadrat, the location of the
corner closest to the center of the circular plot and that corner’s corresponding diagonal corner
were recorded by compass direction and distance from the center of the circular plot. These two
corners were also marked with flagged and capped rebar (Table 1).

Photographs were taken of each circular plot to visually document change in the overall
vegetation structure. Each photograph was taken in the direction indicated on the photo, facing
the center of the plot from a distance of 20 ft. (Attachment 3).
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Monitoring Protocol

For each circular plot and interior quadrat, the cover class value and average height for each
species was recorded (Table 2). Overstory and understory species were recorded separately to
more accurately describe the vegetation structure within each stratum (Attachment 1). The
following cover class scale has familiar, easily observable categories which expedite field
observations while still providing accurate data between years and botanists (Elzinga et al.,
1998):

SO = solitary, occurring once
SE = seldom, scattered

1= 1-4%
2= 5-10%
3=11-25%
4=26-33%
5=34-50%
6=51-75%
7="76 -90%
8=91-100%

Cover less than 50% is split into finer categories than cover above 50% in order to more
accurately describe the low percent cover of a majority of the species present. This cover class
scale allows a broad-scale assessment of vegetation structure and the composition of dominant
species, in addition to a more precise evaluation of the relative abundance of sensitive species
which generally occur at low cover.

Data Analysis

The first year of monitoring data was summarized with an estimate of each species’ average
percent cover and average height within each vegetation stratum, calculated separately for
circular plots and for interior quadrats (Table 2). A species' average percent cover was
estimated by first determining the midpoint % of each cover class value recorded, and then
calculating the mean of these midpoints. For example: Potentilla palustris was found in all 5
circular plots within the Marsh stratum, and was assigned a cover class value of 3 in three plots
and a value of 1 in two plots. The average percent cover across circular plots = [(18*3) +
(2.5*2)] /5 = 11.8%, or rounding up, 12% average cover. Frequency, or the proportion of
sampling units in which a species occurs, was also determined separately for both circular plots
and interior quadrats.

The primary goal of this monitoring project is to determine the difference, if any, in species
cover and stature between grazing events. With future data, differences between species' pre-
and post-grazing average percent cover, average height, and frequency will signify change in
overall species composition and vegetation structure. Although circular plots and quadrats were
subjectively placed, all plot placements are representative of the habitat, and thus provide useful
and accurate data on change in vegetation structure and species abundance.
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Whether a significant change has occurred between years in a species' average percent cover or
average height can be determined by using a paired-sample t-test. Pair-wise comparisons may
also be made between years for a species' cover and height within a single circular plot or
quadrat. Because our sample plots are permanently located, a paired t-test is more powerful in
detecting change than an independent sample t-test (Elzinga et al., 1998). A repeated measures
analysis is not appropriate for this project as the important assumption of equal correlation
between pairs of data for all years will likely not be satisfied. In addition, with repeated
measures analysis there is often difficulty in determining which year is different when the P
value indicates a significant difference exists.

The change in a species' frequency within a stratum should be analyzed using McNemar’s test, a
paired-sample test for proportions similar to a chi-square test (Elzinga et al., 1998). A drawback
of the McNemar's test is it may only be used to test for a significant difference between two
separate years.



ceceeccecccceccceccrecrccrcCcOCOOCOCPECOPPIPCPPOCCPPOCCPOCPRPRPERPRERTE

RESULTS

The 2004 pre-grazing monitoring data are provided in Table 2. Each species cover class value
and average height within each circular plot and quadrat are given. Overall average percent
cover, average height, and frequency were calculated separately among circular plots and
quadrats. Many species' estimated averages were similar for both circular plots and quadrats.

Humboldt Road West Site

Scrub Stratum. Five circular plots and 10 quadrats were installed within the Scrub stratum at
the Humboldt Road West site. A total of 36 species were observed within the sample plots. The
overstory was dominated by Oregon crabapple (Malus fusca), willow (Salix spp.), western azalea
(Rhododendron occidentale), spiraea (Spiraea douglasii), and red alder (4lnus rubra). Oregon
crabapple occurred within all sample plots, while spiraca and azalea were present in all circular
plots and a majority of the quadrats. Other common associated shrubs in the Scrub stratum
included cascara (Rhamnus purshiana) and wax myrtle (Myrica californica). The woody
vegetation varied in average height from large trees (e.g., red alder, 20 ft.; cascara, 16 ft.)
furthest from the marsh edge, to mid-size shrubs located closer to the shoreline (e.g., azalea, 8 ft.;
wax myrtle, 12 ft.).

The herbaceous understory beneath the scrub canopy was dominated by slough sedge (Carex
obnupta), with common associates: skunk cabbage (Lysichiton americanum), false lily-of-the-
valley (Maianthemum dilatatum), lady fern (Athyrium filix-femina), and California blackberry
(Rubus ursinus). Generally, the understory averaged 36 inches in height, with some skunk
cabbage reaching 60 inches. Target species occurring at low frequency with low cover were:
western lily, marsh pea, great burnet, and northern bugleweed. Bare, unvegetated ground
beneath the scrub canopy was found in all circular plots and 90% of the quadrats, with an
average percent cover from 8% in circular plots to 18% in quadrats.

Plots in this stratum are intended to track the annual growth and encroachment of woody
vegetation into the open habitat near the marsh edge. Comparisons between grazing events will
indicate whether cattle grazing can either reduce or maintain the existing shrub canopy cover.

Marsh Edge Stratum. A total of 6 circular plots and 12 quadrats were installed within the Marsh
Edge stratum. This stratum is identified as the openings of low, herbaceous vegetation straddling
the marsh shoreline, appearing as the transition zone between scrub and freshwater marsh. The
greatest species diversity was found within this stratum (38 species), with target species marsh
pea, great burnet, and northern bugleweed occurring in high frequency but with low cover. With
the exception of stream orchid, all target species and species of interest were present within this
stratum. It was also noted that arctic starflower, Carex buxbaumii, western dog violet, and marsh
violet were only observed in sample plots within this stratum.

The Marsh Edge stratum was dominated by an understory of Carex aquatilis var. dives, slough
sedge, and spiraeca, with common associates: marsh cinquefoil (Potentilla palustris), skunk
cabbage, rush (Juncus effusus), pacific silverweed (Potentilla anserina ssp. pacifica), great
burnet, marsh pea, and northern bugleweed. The overstory is sparse and generally distributed
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along the perimeter of the opening. The common shrubs present are spiraea, azalea, and willow,
with red alder, wax myrtle, and Sitka spruce (Picea sitchensis) less frequent.

Marsh Stratum. A total of 5 circular plots and 9 quadrats were installed within the Marsh
stratum. Only 17 species were observed within these sample plots. The vegetation is primarily
herbaceous, dominated by Carex aquatilis var. dives, marsh cinquefoil, and pacific silverweed.
Other common species with low cover values are: skunk cabbage, Carex vesicaria, slough sedge,
and marsh pea. Spiraea and willow are the most common woody species in this stratum, but
occur with low cover (less than 10%). The average height of spiraea was nearly equivalent to the
average height of Carex aquatilis var. dives (42" and 44"). The presence of standing water or
bare ground is characteristic of this stratum. Target species present within the Marsh stratum
include marsh pea, great burnet, and Carex buxbaumii.

An indicator of significant change in species composition and vegetation structure will be
whether target species currently absent within this stratum (marsh violet, arctic starflower,
northern bugleweed, western lily, and pacific reed grass) appear after grazing. The post-grazing
appearance of these species into the Marsh stratum could indicate several possible negative
impacts due to grazing, from soil compaction to alteration of hydrological processes.

The following target species were observed only at the Humboldt Road West site: marsh violet,
arctic starflower, northern bugleweed, marsh pea, western dog violet, and Carex buxbaumii.

Humboldt Road Site

Scrub Stratum. Two circular plots and 5 quadrats were installed within the Scrub stratum at the
Humboldt Road site. A total of 30 species were observed within the sample plots. Dominant
overstory species included cascara, azalea, wax myrtle, Sitka spruce, and spiraeca. Other
overstory species present frequently but with relatively low cover are red alder, crabapple, and
twinberry (Lonicera involucrata var. ledebourii). The understory beneath the scrub canopy is
generally depauperate with a high cover of bare ground. Common herbaceous species present
with relatively high cover values are California blackberry (Rubus ursinus), bracken fern
(Pteridium aquilinum), and horsetail (Equisetum telmateia). Target species present with low
cover values within the sample plots are western lily, great burnet, stream orchid, pacific reed
grass, and Danthonia decumbens.

Opening Stratum. Only a single circular plot and 2 interior quadrats were installed within the
Opening stratum, and thus no averages were calculated. A fewer number of species (25) were
observed within this stratum than within the surrounding Scrub stratum. The herbaceous
understory is dominated by California blackberry, great burnet, pacific reed grass, pacific
silverweed, and Aster chilensis, with common associates bracken fern, slough sedge, and sweet
vernal grass (Anthoxanthum odoratum). The overstory is depauperate with occassional red alder,
wax myrtle, azalea, crabapple, cascara, and spiraea occurring along the perimeter.

Other species of interest included within the sample plots at the Humboldt Road site are tufted
hairgrass (Deschampsia caespitosa), a native of coastal prairie and marshes, and invasive weeds
Cotoneaster sp. and fireweed (Erechtites minima).
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SUMMARY

Annual population and habitat monitoring conducted at the Crescent City Marsh Wildlife Area
for western lily indicates that encroachment of woody vegetation into fen and coastal prairie
habitats has been detrimental to the lily's reproductive potential by decreasing the number of
flowering plants and suppressing fruit development. Manual removal of woody vegetation has
been necessary to maintain the open habitat structure required for western lily, which is likely
also critical habitat for other sympatric sensitive species as well.

A formal controlled grazing plan, featuring a detailed seasonal grazing scenario followed by
annual monitoring, has been recommended as both a biologically and economically effective
method for maintaining optimal habitat conditions for sensitive species. This monitoring project
is the initial phase in preparation for the introduction of controlled cattle grazing at the CCMWA.
Additional activities required before grazing commences include specific recommendations for
the total number of cows (intensity), the number of days grazing (duration), the seasonality of
grazing, and the logistics of transporting cattle to and from the CCMWA. The criteria to be used
for evaluating the success of the experimental grazing must also be determined.

The strengths of the monitoring protocol presented here is twofold: the ability to collect a
considerable amount of reliable data in a cost effective and timely manner, and an enhanced
power to assess changes over time by using a pair-wise statistical test with permanent sample
plots. With subsequent year's data, increases and decreases in species' average percent cover and
frequency will quantify the impacts to wetland habitats and sensitive species as a result of

grazing.
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CRESCENT CITY MARSH WILDLIFE AREA
GRAZING IMPACTS MONITORING PROJECT

ATTACHMENT 1

2003 FIELD DATA SHEETS
PRE-GRAZING MONITORING
HUMBOLDT ROAD WEST AND

HUMBOLDT ROAD SITES
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o SITE: Ywmboldt 24 \Néﬁ’ DATE “1-24-0%D CBY: A

STRATA Willow Scrub ~ MarsiEdgs Marsh . Spiraea/Ledum  Gfass/Openidgs |
Malus/Azalea Other: _ W dveh ehac - Soiiea]ledu - Azales

= CIRCULAR PLOT # l (30 ft. diameter; 15 ft. radius)

"’LOCATION A= O W= [®) ( e Al as L XWARSCa
o PHOTOPOINT: Azimuth _From /To Center: Distance:
SPECIES COVER CLASS AVG. HT. NOTES
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INTERIOR QUADRAT #1P LOCATIONFROM CENTER: J £t 5%+ V' £ 35' 6"

(azimuth and distance to nearest quadrat corner f’rom cuculaa’ plot center)

PHOTOPOINT: Azimuth _From / To_Circular Plot Center: -~ . . Distance:

SPECIES ' COVER CLASS AVG HT. ~__NOTES

Overstory: {
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Cover Class Values:

solitary
very scattered; seldom

1

0 ~1 O W

{l

1-4%
= 5-10%
11=25%
26 - 33%
34 - 50%
51 -75%
76 — 90%
= 91 - 100%

v//zﬂr //// C«o( m’f

Target Species:
Lilium occidentale v

Trientalis arctica ~
Lathyrus palustris v
Viola palustris
Sanguisorba officinalis
Carex leptalea, C. viridula,
C. lyngbyei, C. praticola
Plantathera leucostachys
Epipactis gigantea
Hierochloe odorata
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GRAZING IMPACTS FIELD DATA SHEET

w SITE: Mm\oomk@\d We6T  pate_ I &4 [03 BY: A< /Ul
- STRATA: WIHOW Scrub N dge  Marsh Splraea./Ledum Grass/Openmgs
N Malus/Azalez Other: /k% )\('O\.QQ\_.{ (o \ For

CIRCULAR PLOT# &/ ter Mg ) (30 ft. d1ameter 15 . radius)
" LOCATION: _%= 3%.5 - y u= 3t e
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w PHOTOPOINT: Azimuth From /To Center: Distance:
o SPECIES : COVER CLASS » AVG. HT. NOTES
Overstory:
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“INTERIOR QUADRAT #2£ _LOCATION FROM CENTER: )44 _ ~0° - 1 4:1; 135'

(azimuth and distance to nearest quadrat corner ﬁ'om c1rculaf plotcenter)

wPHOTOPOINT: Azimuth _From /To_Circular Plot Center: __ Distance:
wSPECIES COVER CLASS AVG. HT. NOTES
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INTERIOR QUADRAT # 4O LOCATION FROM CENTER: |0 Ft ({0 ° s Bt /5™

-

t

. (azimuth and distance to nearest quadrat comer from circular'plot center) -

PHOTOPOINT: Azimuth From /Toe_Circular Plot Center: Distance: ' -

SPECIES COVER CLASS AVG. HT. NOTES -
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Cover Class Values:

solitary . |
very scattered; seldom
1= 1-4%

2 = 5-10%

3= 11-25%

4 = 26-33%

5= 34-50%

6= 51-75%

7= 76-90%

§ = 91-100%

Target Species:

‘Lilium occidentale

Trientalis arctica

Lathyrus palustris

Viola palustris
Sanguisorba officinalis
Carex leptalea, C. viridula,
C. lyngbyei, C. praticola
Plantathera leucostachys
Epipactis gigantea
Hierochloe odorata
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'GRAZING IMPACTS FIELD DATA SHEET
« SITE: Wﬂr% R4 Wit  DpaTE 7. 95 63 BY: JC//kQ/

STRATA Willow Sc Marsh Edge  Marsh  Spiraea/Ledum Grass/Openm
\N 00% alus/Aza Other¥ M\'\yﬂ Che / A Aex” (A LAV ; ey

* CIRCULAR PLOT A (30 . dlameter 15 ft. radius)
* LOCATION: X= 15 _J= = |y +%
ww PHOTOPOINT: Azimuth From / To Center: Distance: 3
- SPECIES COVER CLASS AVG. HT. NOTES ¥
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(azimuth and distance to nearest quadrat corner from ¢ircular plot center)

-PHOTOPO]NT Azimuth _From / Te_Circular Plot Center: Distance:
-SPECIES COVER CLASS AVG. HT. NOTES
Overstot :
=/l ) ot
"'\/Mvmw\. A S L ot st 0l plet
"'J/’L%u% VI AU } L It p— ~ -
w/MAS > ‘ L [ [dB) '
v =rvyve 2 571 et v
i__Understory: ' o . g Vv .
e Juw s \ EER et S-e,QpUMU\S
wy Cprex s \ S e
w <l L P - 3.5 b
- Al ca Sl dene 3 b
) "'{ '"1;—&’,{ o G L | Ui
X _bilign peoio i delie \ H o Ju * pnadpa W oot
-1./ Q\‘\«M/y V- . ) c‘: “()'5’ ol A +- - ~¥=< - % ,c(j),,
w RoSa \ S hco F2en Ao
- 500ULE Saolin Zolidbay =T [ Cec levane 179
_, ﬂw ra i Sevise Jv AT P ' \
’\/\{’nrwd,&s : 2 L b
v hlns ORIV 1.5 %
\\/\\’\\{ \,J V\\" e y\ﬁ’ el C}‘(B'W\ by /LV\C-Q/\i/é/

A
WMAlaAsiner A Cor W e iNa RS s eiag oy



TT— -y

INTERIOR QUADRAT # & LOCATION FROM CENTER: 15 &€ 3% ;155 330° =

o (azimuth and distance to nearest quadrat corner from circuldT plot center) ol

PHOTOPOINT: Azimuth From /To_Circular Plot Center: Distance: -

SPECIES ' COVER CILASS AVG. HT. NOTES -
Oversto T

?l ?[Lr(ye/ ' // G ) B @7 almest r‘&DﬁwL M it

S pratd / = | 20 L+ AP ;ﬁus-rf;\cu ‘; C}—
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Cover Class Values: : Target Species: =

solitary - Lilium occidentale =

very scattered; seldom Trientalis arctica it

1= 1-4% Lathyrus palustris -

2 = 5-10% - Viola palustris -

3= 11-25% Sanguisorba officinalis -

4 = 26-33% Carex leptalea, C. viridula, -

5= 34-50% C. lyngbyei, C. praticola had

6 = 51-75% Plantathera leucostachys oot

7 = 76-90% , Epipactis.gigantea -

8 =91-100% - Hierochloe odorata —
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-



GRAZING IMPACTS FIELD DATA SHEET

-y
« SITE:_$hwimlooldt R4 Weet pate <[ 25 [o3 BY: JC| A
- STRATA:  Willow Scrub ~ Marsh Edge Spiraeca/Ledum  Grass/Openings
MARSY ‘Malus/Azalea Ottrer:
* CIRCULAR PLOT # 1‘1’ (30 ft. diameter; 15 ft. radius)
" LOCATION: Y& %%.5 VE o

-
e PHOTOPOINT: Azimuth From /To Center: Distance:
- SPECIES COVER CLASS . AVG. HT. NOTES
- Overstory: ?S
- y
-
-
-
*¥ Understory: ; , S
- JCaxox ghrougtee - ) 43 (inchso
-V A4 IR WA;’\%(& " _ 43
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“INTERIOR QUADRAT # 4/ LOCATION FROM CENTER: “5_(T o WL
- (azimuth and distance to nearest quadrat corner from circular plot center)
wPHOTOPOINT: Azimuth From / To_Circular Plot Center: Distance:
wSPECIES . COVER CLASS AVG. HT. NOTES
Overstory: :
- d
= Jo)
-
.U erstory: E
Ao Glnuptz Scldom g
=_(avex pzuatrica Yl w2
w _pveniilay paluSns 4 eldomn 34
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INTERIOR QUADRAT # 1D LOCATION FROM CENTER: [, & | 945°

.58 so

(azimuth and distance to nearest quadrat corner from circufar plot center)

PHOTOPOINT: Azimuth _From / To_Circular Plot Center: Distance:
SPECIES ' COVER CLASS AVG. HT. NOTES
Overstory:
¥
' Understory: v .
Caﬁw &@um“frw & HO .
(Car o W#rr’{cﬁftﬂ‘uma@ 3, é@: .
Jﬁm,ﬁ,'/m _pndustis / 30w
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Cover Class Values:

solitary

very scattered; seldom

00 -1 OY L = Lo N

i

Ii

Il

Il

i

1-4%
5-10%
11-25%
26 - 33%
34 -50%
51-75%
76 — 90%
= 91 ~-100%

Target Species:
. Lilium occidentale

Trientalis arctica

Lathyrus palustris

Viola palustris

Sanguisorba officinalis
Carex leptalea, C. viridula, -
C. lyngbyei, C. praticola
Plantathera leucostachys
Epipactis gigantea
Hierochloe odorata
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3 F p (pase 710, e GRAZING IMPACTS F IELD DATA SHEET
Mef’h:’%/ OL,{_/ ‘)‘:g n -
chnt %d M/d’ Mbﬂ? "Z / ! . 4 I i S

.
..SITE -L )5+ DATE —7 /14 Jo% BY:_ QB3 /Fw
- STRATA: Wlllow&mﬂl) Marsh Edge Marsh =~ Spiraea/Ledum  Grass/Openings
- alus/Azalea Other:
“CIRCULARPLOT #_# 5 (30 ft. diameter; 15 ft. radius)
= LOCATION: S0’ @ 3Jp° o AN Degalise
-
ww PHOTOPOINT: Azimuth _From /To Center: Distance:
o SPECIES COVER CLASS AVG. HT. NOTES
Overstory
= AIdur 5 20 £
-, Mgl ‘ 5 20 4C
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“INTERIOR QUADRAT # S/ LOCATION FROM CENTER: 7' §''@ S° fo Swe dmaf
- (azimuth and distance to nearest quadrat corner from c1rcular plot center)
wPHOTOPOINT: Azimuth From / To_Circular Plot Center: Distance: ~ I
- SPECIES COVER CLASS AVG. HT. NOTES o
Ovex:story
Y Alnue 5 20 # .
-/ Males S -///'C
Understory
L aroX slnuph b YE
- At et e / He
u’ﬁlrdum e g0 Lo Wt S donaa 1 &
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AT # 57 LOCATION FROM CENTER: |5 £ (%, 30"
(azimuth and distance to nearest quadrat corner from circular plot center)

th _From/ To_Circular Plot Center: Distance:
COVER CLASS ' AVG. HT. NOTES

M QW&Y gy (2/01’ o

And cerar & o 350 \ L
P .
|

T
/ i
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/ 5

/ // «wa‘.gi___.gﬂf of” |

A A 4 Of’f '

O R 4

r ’ ;,2 2.5 &;{1’7
A

0 Aom RAT e (70{} Lned
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1,

Lilium occidentale

Trientalis arctica

Lathyrus palustris |
Viola palustris ‘
Sanguisorba officinalis ;

s: Targef Species: |
\

om

Carex leptalea, C. viridula,
C. Iyngbyei, C. praticola
Plantathera leucostachys
Epipactis gigantea

- Hierochloe odorata
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And rabar 23 €~ /25 d

INTERIOR QUADRAT # A7A LOCATION FROM CENTER: (5 pr /7, /20"

(azimuth and distance to nearest quadrat corner from circular plot center)

PHOTOPOINT: Azimuth_From / To_ Circular Plot Center: Distance:
SPECIES ' COVER CLASS AVG. HT. NOTES
Oversto -

/ Saluy 4 3 M Sapbivr _ons Al
f(") o CAR A / 9’ ’ ! U {
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Cover Class Values:

solitary

very scattered; seldom
1= 1-4%

2= 5-10%

3= 11-25%

4 = 26-33%

5= 34-50%

6= 351-7%

7= 76-90%

8 = 91 -100%

Targei: Species:

‘Lilium occidentale

Trientalis arctica

Lathyrus palustris

Viola palustris
Sanguisorba officinalis
Carex leptalea, C. viridula,
C. lyngbyei, C. praticola
Plantathera leucostachys
Epipactis gigantea
Hierochloe odorata
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GRAZING IMPACTS FI LD DATA SHEET
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271 Jo3 A )
BY: 2.8 [Kw
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“YLOCATION: _d5FA & /35°

30 fi diameter; 15 ft. radius)

330157‘1‘ FI’LM&:\J
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wPHOTOPOINT: Azimuth From /To Center: Distance:
*SPECI—ES COVER CLASS AVG. HT. NOTES
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Lilium occidentale
Trientalis arctica
Lathyrus palustris
Viola palustris
Sanguisorba officinalis
Carex leptalea, C. viridula,
C. lyngbyei, C. praticola
Plantathera leucostachys
Epipactis gigantea
Hierochloe odorata
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= Cover Class Values: Target Species:
= solitary Lilium occidentale
7 very scattered; seldom Trientalis arctica -
1= 1-4% Lathyrus palustris -
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- 3= 11-25% Sanguisorba officinalis
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Lilium occidentale
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Lathyrus palustris
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Carex leptalea, C. viridula,
C. lyngbyei, C. praticola
Plantathera leucostachys
Epipactis gigantea
Hierochloe odorata
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Cover Class Values: Target Species: D
solitary Lilium occidentale L>
very scattered; seldom Trientalis arctica

1= 1-4% Lathyrus palustris

2= 5-10% , Viola palustris

3= 11-25% ' Sanguisorba officinalis

4 = 26-33% Carex leptalea, C. viridula,

5= 34-50% C. lyngbyei, C. praticola

6 = 51-75% Plantathera leucostachys

7 = 76-90% ' Epipactis gigantea
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solitary : , Lilium occidentale et
very scattered; seldom Trientalis arctica it
1 = 1-4% Lathyrus palustris -
2 = 5-10% . Viola palustris -
3= 11-25% Sanguisorba officinalis -
4 = 26-33% Carex leptalea, C. viridula, -
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Lilium occidentale
Trientalis arctica

Lathyrus palustris

Viola palustris
Sanguisorba officinalis
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Plantathera leucostachys
Epipactis gigantea
Hierochloe odorata
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solitary Lilium occidentale

very scattered; seldom Trientalis arctica

1 = 1-4% Lathyrus palustris

2 = 5-10% Viola palustris

3= 11-25% Sanguisorba officinalis

4 = 26-33% Carex leptalea, C. viridula,
5= 34-50% C. lyngbyei, C. praticola
6= 51-75% Plantathera leucostachys

7 = 76 -90% Epipactis gigantea

8 = 91 -100% Hierochloe odorata
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CRESCENT CITY MARSH WILDLIFE AREA
GRAZING IMPACTS MONITORING PROJECT

ATTACHMENT 2

2003 SPREADSHEET DATA FILES ON CD
PRE-GRAZING MONITORING
HUMBOLDT ROAD WEST AND
HUMBOLDT ROAD SITES



TABLE 1. Locations of Circular Plots and Interior Quadrats for Grazing Impacts Monitoring, Humboldt Road West and Humboldt Road Sites,
CCMWA. Circular plots and reference baselines are mapped in Figures 2 and 3. For each interior quadrat, the closest corner to the center
of the circular plot is given first, followed by its corresponding diagonal corner; (E) = the eastern corner of the quadrat, (W) = western, etc.

Circular Plot # Stratum

Baseline UTM Coordinates

Location of Circular Plot Center

Interior Quadrat A

Interior Quadrat B

1 Marsh Edge
2 Marsh Edge
3 Scrub
4 Marsh
5 Scrub
6 Marsh Edge
7 Marsh
8 Marsh Edge
9 Marsh
10 Scrub

403326 / 4621764
403347 / 4621743

0’=SE end;100’=NW end

same as Plot #1

same as Plot #1

same as Plot #1

403274 / 4621730
403287 / 4621740

0’=SW end; 57* =NE end

same as Plot #5

same as Plot #5

403393 /4621738
403402 / 4621732

0’=NW end; 61’=SE end

same as Plot #8

same as Plot #8

403347 / 4621743
X=0, Y=0 on western lily
census monitoring grid

403337 / 4621746
X=38.5, Y=13 on census monitoring grid

403332 /4621761
X=75, Y= -16 on census monitoring grid

403332 / 4621737
X=38.5, Y=46 on census monitoring grid

403280 / 4621749
50 ft. @ 340° from 42.5 ft. on baseline

403286 / 4621738
25 ft. @ 135° from 32.0 ft. on baseline

403289 / 4621721
55 ft. @ 140° from 31.0 ft. on baseline

403399 / 4621727
9.5 ft. @ 205° from 14.5 ft. on baseline

403397 / 4621719
40 ft. @ 200° from 19 ft. on baseline

403392 / 4621744
35 ft. @ 340° from 5.5 ft. on baseline
(at base of alder inside shrub thicket)

6.5 ft. @ 60° (E)
12.0 ft. @ 280° (W)

10.0 ft. @ 260° (S)
17.0 ft. @ 280° (N)

7.0 ft. @ 225° (N)
12.0 ft. @ 170° (S)

8.0 ft. unrecorded
14.0 ft. unrecorded

7.7 ft. @ 85° (SW)
15.5 ft. @ 45° (NE)

5.5 ft. @ 110° (SW)
8.0 ft. @ 5° (NE)
12.5 ft. @ 290° (E)
15.0 ft. @ 280° (W)

6.0 ft. @ 350° (S)
14.5 ft. @ 355° (N)

6.5ft. @ 5° (S)
15.0 ft. @ 5° (N)

circle center (W)
8.5 ft. @ 70° (E)

9.0 ft. @165° (N)
17.0 ft. @ 350° (S)

10.0 ft. @ 160° (N)
17.0 ft. @ 150° (S)

7.5 ft. @ 350° (E)
15.5 ft. @ 330° (W)

6.0 ft. @ 195° (W)
12.5 ft. @ 150° (E)

15.0 ft @ 120° (NE)
23.0 ft. @ 125° (SW)

6.5 ft. @ 210° (NE)
15.0 ft. @ 180° (SW)

3.5 ft. @ 145° (NE)
12.0 ft. @ 145° (SW)

6.0 ft. @ 125° (NW)
14.5 ft. @ 125° (SE)

6.5 ft. @ 340° (SE)
15.0 ft. @ 340° (NW)



TABLE 1 (con't.). Locations of Circular Plots and Interior Quadrats for Grazing Impacts Monitoring, Humboldt Road West and Humboldt Road Sites,

CCMWA. Circular plots and reference baselines are mapped in Figures 2 and 3. For each interior quadrat, the closest corner to the center
of the circular plot is given first, followed by its corresponding diagonal corner; (E) = the eastern corner of the quadrat, (W) = western, etc.

Circular Plot# Stratum

Baseline UTM Coordinates

Location of Circular Plot Center

Interior Quadrat A

Interior Quadrat B

11

12

18

19

Marsh Edge

Scrub

Opening

403451 / 4621720
403464 | 4621718
0’=W end; 40’=E end

same as Plot #11

same as Plot #11

403480/ 4621724
403490 / 4621725
0’=W end; 36’=E end

same as Plot #15

same as Plot #15

403816 / 4621933
403821 / 4621908
0’=S end; 116’=N end

same as Plot #17

same as Plot #17

403461 / 4621719
1.5 ft. @ 180° from 31.5 ft. on baseline

403457 / 4621712
30 ft. @ 190° from 22 ft. on baseline

403461 / 4621729
33 ft. @ 5° from 30.5 ft. on baseline

403485 / 462172
435 ft. @ 170° from 20.5 ft. on baseline

403489 / 4621713
36 ft. @ 160° from 20 ft. on baseline

403492 / 4621734
33 ft. @ 30° from 21 ft. on baseline

403815 / 4621927
10 ft. @ 265° from 95 ft. on baseline
(baseline is the census monitoring transect)

403814 / 4621917
27 ft. @ 300° from 35 ft. on baseline
(baseline is the census monitoring transect)

*Interior Quadrat C:

403820 / 462191
99 ft @ 75° from 55 ft. on baseline
(baseline is the census monitoring transect)

6.0 ft. @ 345° (S)
14.5 ft. @ 345° (N)

55 ft. @ 10° (S)

14.0 ft. @ 10° (N)
5.0 ft. @ 220° (N)
8.5 ft. @ 310° (W)

circle center (SE)
8.5 ft. @ 275° (NW)

circle center (W)
8.5 ft. @ 55° (E)
circle center (S)

8.5 ft. @ 35° (N)

circle center (SE)
8.5 ft. @ 345° (NW)

7.0 ft. @ 305° (E)
15.0 ft. @ 290° (W)

14.0 ft. @ 225° (N)
22.5 ft. @ 200° (S)

circle center (S)
8.5 ft. @ 0° (N)

circle center (W)
8.5 ft. @ 90° (E)

(= baseline @ 40.0 ft. (E))

circle center (W)
8.5 ft. @ 120° (E)

circle center (E)

unrecorded

5.5 ft. @ 105° (W)
14.0 ft. @ 105° (E)

5.5 ft. @ 340° (S)

14.0 ft. @ 340° (N)
12.5 ft. @ 260° (N)
14.5 ft. @ 225° (S)

2.5 ft. @ 105° (W)
11.0 ft. @ 105° (E)

6.0 ft. @ 120° (W)

14.5 ft. @ 120° (E)

75 ft. @ 260° (E)
15.5 ft. @ 230° (W)



TABLE 2 (con't): Pre-Grazing Baseline Data for Grazing Impacts Monitoring Plots: Species Cover, Height, and Frequency, Humboldt Road West Site, CCMWA, July 24, 25, and 27, 2003.

(Plots grouped by stratum; cov. = cover class value*; ht.= average height (inches); avg. cov. (%), avg. ht. (in.), and frequency (%) were calculated within each stratum.)

Plot Number:

Stratum:

Species

Agrostis sp.

Alnus rubra

Alnus viridus ssp. sinuata
Angelica genuflexa
Anthoxanthum odoratum
Aster chilensis

Athyrium filix-femina
Bare ground

Blechnum spicant
Calamagrostis nutkaensis
Carex aquatilis var. dives
Carex buxbaumii

Carex cusickii

Carex obnupta

Carex vesicaria

Cornus sericea
Danthonia decumbens
Deschampsia caespitosa
Disporum smithii
Eleocharis sp.

Epipactis gigantea
Equisetum telmateia
Erechtites minima
Galium sp.

Gaultheria shallon
Holcus lanatus
Hypericum sp.
Hypochaeris radicata
Juncus sp.

Juncus effusus

Lathyrus palustris

Marsh
Edge

cov.

SE

1

1

ht.

1A

Cov.

216

42

42

42

24 SE

12

42
24 SE

ht.

30

24

18

36
18

1B

cov.

SO

ht.

12

36

12

Marsh
Edge

Cov.

SE

SE

SE

2

ht.

2A 2B
cov. ht. cov.
72
60 2 54
60 7 60
36
60 1 48 SE

48

30

6A 6B
cov. ht. cov.

24

18 1 24

36

36 3 36

10

36 3 36

ht.

8
Marsh
Edge
cov. ht.
24
SO
18
6
SE
36 2
2
40 1
1

8A

cov.

30 SO

40
18

40

18

36
18 SE

ht.

8B

Cov.
30

2

40 1
40 3
12 2
36 2
36 SE



11

Marsh
Edge

ht. cov. ht.

40 5

40 1

12 2

SE

24 1
24 1

11A 11B

cov. ht. cov.

40
2%

40 1 36
30 2 30

10 2 6

18

6 SE 6

36
24

14 14A 14B
Marsh
Edge
ht. cov. ht. cov. ht. cov
1 36 1 40
1 1
SE 48 1 48
36 3 48 3 48
30
36
8

ht.

avg.
cov
<1

<1

<1

<1

48

<1

<1

<1

<1

40

21

15

CIRCLES

avg
ht. freq

24

216

0

51

0

0

39

)
43
28
a
)

13

14

37
35

avg
cov
0.17 <1

0.17 0

0 0
033 <1

0 0

0 0

0.67 2

0.67 3

0 0
033 <1

05 6
05<1
0.17 <1

0.83 30

0 0

0 0
0.17 <1

0 0

0 0

05 4

0 0
033 <1

0 0
0.17 <1

0 0

0 0

0 0

0 0

0 0

0.83 11
0.83 <1

QUADRATS

24

25

48
)
30
36
39

0.08
0
0
0.08

0.42
0.58



Lathyrus sp. (2 leaflet)
Ledum glandulosum

Lilium occidentale

Lonicera involucrata var. lebedourii

Lotus corniculatus
Lotus formosissimus
Lycopus uniflora
Lysichiton americanum
Maianthemum dilatatum
Malus fusca

Myrica californica

Picea sitchensis

Polystichum munitum

Potentilla anserina ssp. pacifica

Potentilla palustris
Prunella vulgaris
Pteridium aquilinum
Ranunculus repens
Rhamnus purshiana
Rhododendron occidentalis
Rosa sp.

Rubus discolor

Rubus spectabilis
Rubus ursinus

Salix spp.
Sanguisorba officinalis
Solidago sp.

Spiraea douglasii
Standing water
Trientalis arctica

Viola adunca

Viola palustris

se

SE
SE
SE

SE

SE

SE

SE

SE

18 SE
42
54

36

216

24
24 SE

42 SE

72

18 SE
42
24
20 SE
42

10 SE

18 SE

60

24 SE

SE 12

24 1 18 SE
24

24

SE
60

18

24 2 30 SE

20
30 1 24

12

24 SE

72
60

60

36 SE
36

60

60

60 SE
72

60

24

48

48

60

60

24
36

36

48

*Cover Class Values: SO = solitary, SE = seldom or scattered, 1 = 1-4%, 2 = 5-10%, 3 = 11-25%, 4 = 26-33%, 5 = 34-50%, 6 = 51-75%, 7 = 76-90%, 8 = 91-100%.

SO

60
24

12

108

24

24
10
72
96

2
60
2%
18
48

24

12

18

24

24
18
24

12

12 SE

12

24

12

36

SE

18 SO

18

18
24

60

24

48

18 SE
2 18
1 30
2 30 SE
2 40
SO



SE

18
12

12

12

24

42

48

16
24

12
36

60

72
18

42

6 SE
20

12
16

36

12
12

12

24

12

36

48

36

36

60

60
24

50

36

36

36

66
18

48

<1
<1
<1

<1

24

<1

<1

<1

36

<1

<1

48
20
<1

54

<1
<1

<1

28

21
45
54
66
)

12
30

108
216

23
31

42
10
66
70

34
61
25
19
48

033 <1
033 <1
0.17 <1
0.33

0.67 <1

05<1
0.17
0.33
0.83

05<1
0.83
100
033 <1
100

033 <1
033 <1
033 <1

25

21
36
60

27

12
19

120

21
26

24

34
57
23
19
40

13



TABLE 2. Pre-Grazing Baseline Data for Grazing Impacts Monitoring Plots: Species Cover, Height, and Frequency, Humboldt Road West Site, July 24, 25, and 27, 2003.

(Plots grouped by stratum; cov. = cover class value*; ht.= average height (inches); avg. cov. (%), avg. ht. (in.), and frequency (%) were calculated within each stratum.)

Plot Number:

Stratum:

Species

Agrostis sp.

Alnus rubra

Alnus viridus ssp. sinuata
Angelica genuflexa
Anthoxanthum odoratum
Aster chilensis

Athyrium filix-femina
Bare ground

Blechnum spicant
Calamagrostis nutkaensis
Carex aquatilis var. dives
Carex buxbaumii

Carex cusickii

Carex obnupta

Carex vesicaria

Cornus sericea
Danthonia decumbens
Deschampsia caespitosa
Disporum smithii
Eleocharis sp.

Epipactis gigantea
Equisetum telmateia
Erechtites minima
Galium sp.

Gaultheria shallon
Holcus lanatus
Hypericum sp.
Hypochaeris radicata
Juncus sp.

Juncus effusus

Lathyrus palustris

3
Scrub
cov. ht.
1 84
SE 36 SE
SE 3
1
1 36
2 12
1 42
SE 18 SE
1 36

72
36

42

12

42
18

36

240

48

20

48

10B

Cov.

240

12

12 SO

60

SO

13A

cov. ht.

48 4 48

12

48

36



16 16A 16B CIRCLES QUADRATS
Scrub avg. avg. avg. avg.
ht. cov. ht. cov. ht. cov. ht. cov ht. freq. cov ht. freq.

0 0 0 0

10 240 0.4 7 213

<1 84 0.2 <1 72

<1 36 02<1 36

0 0 0 0 0

<1 24 0.2 <1 24

1 30 2 32 0.8 2 22
2 2 8 100 18

1 16 04 <1 11

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

48 3 54 54 3 54 22 49 100 28 45

0 0 0 0 0

1 120 <1 120 0.2 0 0

0 0 0 0 0

0 0 0 0 0

<1 6 02<1 4

2 12 02 <1 12

0 0 0 0 0

<1 12 0.2 0 0

0 0 0 0 0

0 0 0 0 0

<1 42 0.4 1 45

<1 18 02<1 18

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

<1 36 02<1 36

1 48 1 48 1 42 04 <1 48

0.4
0.1
0.1

0.1
0.5
0.9
0.3

0.1
0.1

0.1
0.1

0.1
0.1



Lathyrus sp. (2-leaflet)
Ledum glandulosum

Lilium occidentale

Lonicera involucrata var. lebedourii
Lotus corniculatus

Lotus formosissimus
Lycopus uniflora SE
Lysichiton americanum
Maianthemum dilatatum
Malus fusca

Myrica californica

Picea sitchensis
Polystichum munitum
Potentilla anserina ssp. pacifica
Potentilla palustris

Prunella vulgaris

Pteridium aquilinum
Ranunculus repens
Rhamnus purshiana
Rhododendron occidentalis
Rosa sp.

Rubus discolor

Rubus spectabilis

Rubus ursinus

Salix spp.

Sanguisorba officinalis
Solidago sp.

Spiraea douglasii

Standing water

Trientalis arctica

Viola adunca

Viola palustris

48
60

144 SO

48

144

72

36

24

12 SE

60

48

72 SE
96
60

48

72

36

24

12

60

1 2
1 4 1 6
4 5 240
3 180
5 240
4 54
2 144 2 240
6 96 2 120
1 60 SE
1 48
3 96
1 60

42

30

120

108

48
96

60

*Cover Class Values: SO = solitary, SE = seldom or scattered, 1 = 1-4%, 2 = 5-10%, 3 = 11-25%, 4 = 26-33%, 5 = 34-50%, 6 = 51-75%, 7 = 76-90%, 8 = 91-100%.

96

60

240

36

180
120

120

36

180

72

40

180

48

96
96

180

36

96
96

24

36

12 50
48

180
120

96

36 SE
180
36 SO

84

48

48

120

84

24

72



48

120
120

96

84

60

120

48

180
120
180

72
48

180

60

60

60

180

120

180

108

60

36

96

60

60

<1

<1

<1

<1

<1

14

48
48
92

10
52

197
120
162

45

48

188
96
42
10
60
36

159
24

67

0.4
0.2
0.6

0.4
0.6
0.6
100
0.6
0.4
0.4

0.2

0.6
100
0.4
0.2
0.2
08
0.8
0.4

100

<1

<1

<1

21

<1

10

<1

<1

<1

56
25

46

131
132
150

42

48

111
62
36

30
26
124
18

74

0.3
0.2

0.2
0.5
0.4
100
0.3
0.2
0.3

0.1

0.4
0.7
0.1

0.1
0.4
0.3
0.2

0.6



TABLE 2 (con't.) Pre-Grazing Baseline Data for Grazing Impacts Monitoring Plots: Species Cover, Height, and Frequency, Humboldt Road West Site, July 24, 25, and 27, 2003.

(Plots grouped by stratum; cov. = cover class value*; ht.= average height (inches); avg. cov. (%), avg. ht. (in.), and frequency (%) were calculated within each stratum.)

Plot Number: 4 4A

Stratum: Marsh

Species cov. ht. cov. ht.
Agrostis sp.

Alnus rubra

Alnus viridus ssp. sinuata

Angelica genuflexa

Anthoxanthum odoratum

Aster chilensis

Athyrium filix-femina

Bare ground

Blechnum spicant

Calamagrostis nutkaensis

Carex aquatilis var. dives 7 42 7 42
Carex buxbaumii

Carex cusickii

Carex obnupta 1 42 SE 42
Carex vesicaria 2 30
Cornus sericea

Danthonia decumbens

Deschampsia caespitosa

Disporum smithii

Eleocharis sp.

Epipactis gigantea

Equisetum telmateia

Erechtites minima

Galium sp.

Gaultheria shallon

Holcus lanatus

Hypericum sp.

Hypochaeris radicata

Juncus sp.

Juncus effusus

Lathyrus palustris

40

36

48

48

Marsh

cov.

SE

SE

9A

cov.

40

40

10

9B
ht. cov.
2
6 40
SE
1 10

ht.

40

Marsh

Cov.

12

ht.

12A

cov. ht.

42 5

50

36

12B

Cov.

ht.

48

Marsh

cov.

15



ht.

15A 15B

cov. ht. cov.

36

48 5 40

50

46 1 24

CIRCLES

avg. avg.

ht. cov ht.
0 0
0 0
0 0
0 0
0 0
0 0
1 20 <1 36
1 3

0 0
0 0
4 48 75 44
0 0
1 50
<1 41
2 30
0 0
0 0
0 0
0 0
<1 6
0 0
<1 10
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1 36 <1 46

freq.

avg.

cov

0.2 <1

0.6

100

0.4

04 <1
0.2

02 <1

02 <1

02 <1

QUADRATS

avg.

ht.

42
36

freq.

0.22



Lathyrus sp. (2-leaflet)

Ledum glandulosum

Lilium occidentale

Lonicera involucrata var. lebedourii

Lotus corniculatus

Lotus formosissimus

Lycopus uniflora

Lysichiton americanum SE 18 SO 18
Maianthemum dilatatum

Malus fusca

Myrica californica

Picea sitchensis

Polystichum munitum

Potentilla anserina ssp. pacifica 1 36 SE 36
Potentilla palustris 1 36 SE 36
Prunella vulgaris

Pteridium aquilinum

Ranunculus repens

Rhamnus purshiana

Rhododendron occidentalis

Rosa sp.

Rubus discolor

Rubus spectabilis

Rubus ursinus

Salix spp.

Sanguisorba officinalis

Solidago sp.

Spiraea douglasii

Standing water, no vegetation SE

Trientalis arctica

Veronica sp. 1 30
Viola adunca

Viola palustris

24
30

24

24

46

20

10
40

40

*Cover Class Values: SO = solitary, SE = seldom or scattered, 1 = 1-4%, 2 = 5-10%, 3 = 11-25%, 4 = 26-33%, 5 = 34-50%, 6 = 51-75%, 7 = 76-90%, 8 = 91-100%.

1

2

SO

10 SE
40

42 SE

12

30

30

18

12
42

48
30

42

24
24

48

24

10
46

48

SO



30

2%
40

120

45

24

18
34

42

24

36

48

<1

<1

<1

21
36

84
30

42

30

08
100

0.4
0.2

0.6
0.6

0.2

18
33

0.78
100



TABLE 2 (con't.) Pre-Grazing Baseline Data for Grazing Impacts Monitoring Plots: Species Cover, Height, and Frequency, Humboldt Road Site, July 24, 25, and 27, 2003.

(Plots grouped by stratum; cov. = cover class value*; ht.= average height (inches); avg. cov. (%), avg. ht. (in.), and frequency (%) were calculated within each stratum.)

Plot Number:
Stratum:
Species
Agrostis sp.

Alnus rubra

Alnus viridus ssp. sinuata

Angelica genuflexa

Anthoxanthum odoratum

Aster chilensis
Athyrium filix-femina
Bare ground

Blechnum spicant

Calamagrostis nutkaensis

Cotoneaster sp.

Carex aquatilis var. dives

Carex buxbaumii
Carex cusickii
Carex obnupta
Carex vesicaria

Danthonia decumbens

Deschampsia caespitosa

Disporum smithii
Eleocharis sp.
Epipactis gigantea
Equisetum telmateia
Erechtites minima
Galium sp.
Gaultheria shallon
Holcus lanatus
Hypericum sp.
Hypochaeris radicata
Juncus sp.

Juncus effusus

Lathyrus palustris

17 17A
Scrub
cov. ht. cov.
1 36
1 24
2
1 48
1 36
SE 12
1 20
SE 24
1 30
SO 3
SE 3 SE
1 36

ht.

16

24

17B

cov.

SE

ht.

36

18
24

30

Scrub

cov.

SE

SE

SE
SE

ht.

240

30

48

36

12
16

24

12
16

18A 18B 18C
cov. ht. cov. ht. cov. ht.
2 180
5 3
1 24
1
5 8 1 6
SE
1 18 SE 12 3
1
SE
SE

CIRCLES

avg.

cov

36

12 <1
24

<1

36

<1
12
16 <1

avg.

ht.

240

33
24

48

36

10

12
18
24

16
36

freq.

0.5

100

0.5

100

100

100

100

0.5
100
0.5

100
0.5
100
0.5
0.5

QUADRATS

avg.

cov

<1

<1

<1

<1

<1

<1

18

avg.

ht.

180

24

12
18
24

16
27

freq.

0.2

0.6

0.2

0.4

0.4

0.2
100
0.2

0.2

0.4

0.2
0.4

19
Opening
cov.

1
SO
2
3
3
SO
2
SE
SE
SE
SE
SE

ht.

24
72

36
24

48
18

36

36

24
36

36



19A

cov. ht.

SE

SE

198
cov. ht.
36
6 48
36
36
24 SE 24

SE 24



Lathyrus sp. (2-leaflet)
Ledum glandulosum

Lilium occidentale

Lonicera involucrata var. lebedourii

Lotus corniculatus
Lotus formosissimus
Lycopus uniflora
Lysichiton americanum
Maianthemum dilatatum
Malus fusca

Myrica californica

Picea sitchensis
Plantago lanceolata

Polystichum munitum

Potentilla anserina ssp. pacifica

Potentilla palustris
Prunella vulgaris
Pteridium aquilinum
Ranunculus repens

Rhamnus purshiana

Rhododendron occidentalis

Rosa sp.

Rubus discolor
Rubus spectabilis
Rubus ursinus
Salix spp.
Sanguisorba officinalis
Solidago sp.
Spiraea douglasii
Standing water
Trientalis arctica
Viola adunca

Viola palustris

SE
SO

SE

40 SO
60

240
480

24

36

240
60

24

60

16 SE 40 SE
1 60

SE

SE

SO

SE
36 1 36
240 1 120
60 2 72
6 2 30

60 6 72 SE

12

240
120
370

12

30 SO

240
72

16 SE

72
360

12 SO

240
72

SE

SE

360

12

240
60

12

*Cover Class Values: SO = solitary, SE = seldom or scattered, 1 = 1-4%, 2 = 5-10%, 3 = 11-25%, 4 = 26-33%, 5 = 34-50%, 6 = 51-75%, 7 = 76-90%, 8 = 91-100%.

1 18
3 480
SE 12
1 18
1 120
1 60
3 24
1 18
1 18

<1

<1

<1
<1

11

25
13

24
60
12

240
180
425

33

240
66

14

16

36

100 <1
05<1
05<1

05<1

0.5

100

100

100 <1

0.5
100

100
100

100

05<1

100

10
11

22

18
60
18

72
400

22

192
65

14

12

41

08
0.2
0.2

0.2

0.2
0.6

100

100
100

100

0.4

0.8

SE

SE

24
24

240
120

24

12
24

144
72

24

24

72



24

24 SE

24

24

24

240
96

24

36

72
72

24
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CRESCENT CITY MARSH WILDLIFE AREA
GRAZING IMPACTS MONITORING PROJECT

ATTACHMENT 3

2003 PHOTOGRAPHS OF CIRCULAR PLOTS
PRE-GRAZING MONITORING
HUMBOLDT ROAD WEST AND
HUMBOLDT ROAD SITES

Note: Not provided with final report
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