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EXECUTIVE SUMMARY 

The purpose of the King County Water and Land Resources (WLR) Division May Creek 
Drainage Improvement Project is to reduce overbank flooding and increase conveyance of 
May Creek. This was done through removal of vegetation and sediment in summer 2014. 
The project spans an area from approximately River Mile 4.3 to 4.9 along May Creek and 
includes a portion of the Long Marsh Creek channel and riparian areas just upstream of its 
confluence with May Creek. 
 
Approximately five acres of riparian buffer and riverine wetland were enhanced as out-of-
kind mitigation to compensate for in-stream and wetland habitat impacts. Part of this 
mitigation included installation of native riparian/wetland vegetation. The purpose of this 
report is to describe the sampling methods and results of the 2015 vegetation monitoring 
for the native planting mitigation and to evaluate year one performance standards for the 
native planting mitigation. These performance measures include vegetative cover, which is 
measured by survivorship in years 1 and 2, and invasive vegetation standards. 
 
Vegetation monitoring was conducted during the summer growing season and included 
establishment of 100-ft transects at 18 locations across the project site. Belt transect and 
line intercept methods were used at each of these transects to estimate percent survival 
and percent cover. In addition to these 18 transects, twenty 1-m2 quadrats were 
established in the two alcoves to estimate percent cover of the emergent vegetation.  
 
Plant survivorship based on belt transect results was high with an overall survivorship of 
90.8%. However, results were variable across the project area with a low of 57.1% and a 
high of 100% survival at two transects. Performance standards 1A and 2A call for no plant 
mortality in year one and these standards were not met. Additional native plants should be 
installed to meet the survival performance standard focusing on installation of plants 
where high mortality has created gaps in the current aerial cover of the buffer.    
 
Invasive species cover was estimated based on line-intercept results at each transect and 
other invasive species were noted if observed on the project site. Tansy ragwort, a King 
County regulated weed, was observed on site in addition to five unregulated noxious weeds 
including Himalayan blackberry, reed canarygrass, Scotch broom, bull thistle, and Canada 
thistle. Standards 1E and 2E for no regulated noxious weeds in the mitigation site were not 
met due to the presence of tansy ragwort. However, the tansy ragwort infestations appear 
to be small and can likely be effectively hand-pulled or dug. Standards 1F and 2F for 
keeping non-regulated invasive weeds other than reed canarygrass under 10% were met 
except for Himalayan blackberry at one transect where cover exceeded 50%. Manual hand 
pulling and root grubbing along with herbicide applications may prove to be the most 
effective control measures while minimizing disturbance to the native vegetation plantings. 
Isolated observations of blackberry, Scotch broom, and thistle should be treated according 
to currently established standards to ensure they stay at low levels. 
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There are no year 1 performance standards for percent cover of woody or emergent native 
vegetation. However, baseline data were collected which should prove useful for 
comparison in future years.  
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1.0 INTRODUCTION 

The purpose of the King County Water and Land Resources (WLR) Division May Creek 
Drainage Improvement Project is to reduce overbank flooding and increase conveyance of 
May Creek. This was done through removal of vegetation and sediment in summer 2014. 
The project spans an area from approximately River Mile 4.3 to 4.9 along May Creek and 
includes a portion of the Long Marsh Creek (LMC) channel and riparian areas just upstream 
of its confluence with May Creek. 
 
Approximately five acres of riparian buffer and riverine wetland were enhanced as out-of-
kind mitigation to compensate for in-stream and wetland habitat impacts. Part of this 
mitigation included installation of native riparian/wetland vegetation in three areas: 
(1) approximately 15 feet on each side of May Creek east and west of 148th Avenue SE for a 
total of approximately two acres; (2) an additional three acres of wetland enhancement on 
the west side of 148th Avenue SE; and (3) approximately 11 feet on each side of Long Marsh 
Creek. The majority of these plants were installed in the 2014-2015 winter months.  
 
The purpose of this report is to describe the sampling methods and results of the 2015 
vegetation monitoring for the native planting mitigation and to evaluate year one 
performance standards for the native planting mitigation. These performance measures 
include vegetative cover and invasive vegetation standards. 
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2.0 SAMPLING METHODS 

Vegetation monitoring was conducted during the summer growing season and included 
establishment of 100-ft transects at 18 locations across the project site (Figure 1). Belt 
transect and line intercept methods were used at each of these transects to estimate 
mortality and percent cover, respectively. In addition to these 18 transects, twenty 1-m2 
quadrats were established in the two alcoves to estimate percent cover of the emergent 
vegetation. These methods are described in more detail in the following subsections. See 
Appendix A for a list of suggested equipment and gear. 
 

 

Figure 1. Location of May Creek and Long Marsh Creek vegetation monitoring transects. 
Vegetation monitoring includes 18 100-ft transects in the buffers and 20 1-m

2
 quadrats 

along four transects in the submerged alcoves. 

 

2.1 Riparian Vegetation: 100-ft Transects 

Transects were established across the project site in areas dominated by installed native 
mitigation plantings. Spacing and orientation was determined in the field. Transects were 
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not installed in areas with large sections of pre-existing vegetation (for example, on the 
north side of May Creek just east of 148th Ave SE where stands of willow over 20 ft tall are 
prevalent). Transects east of 148th Ave NE were placed parallel to either May Creek or Long 
Marsh Creek due to the narrow band of these plantings (15 feet along May Creek and 11 
feet along Long Marsh Creek). The orientation of transects west of 148th Ave NE, where the 
planting area was much wider, allowed some zig-zagging of transects to try to capture 
variation that might exist due to soil moisture levels related to distance from May Creek. 
The orientation of these transects was determined in the field based on where a 100-ft 
segment could be laid out mostly uninterrupted by existing vegetation which was typically 
spreading clumps of hardhack (Spirea douglasii).  
 
Each end of the 100-ft transect was denoted by a four-foot long piece of rebar pounded into 
the ground approximately two feet deep and was marked with pink flagging indicating the 
transect name (lettered starting with “A”) and directional location (generally east or west 
end). These transects are intended to be maintained and revisited for the ten years of post-
construction monitoring1. The latitude and longitude coordinates of each rebar piece were 
recorded in decimal degrees using a Garmin GPS unit.  
 
Native vegetation installed in the riparian areas adjacent to May Creek was predominantly 
the following species: Pacific Willow (Salix lasiandra), Sitka willow (Salix sitchensis), 
western black cottonwood (Populus baslsamifera spp. trichocarpa), and red-osier dogwood 
(Cornus sericea). In selected sections and in smaller quantities, the following native species 
were installed along May Creek: Oregon ash (Fraxinus latifolia), red alder (Alnus rubra), 
Western red cedar (Thuja plicata), and Sitka spruce (Picea sitchensis). Native vegetation 
installed in the riparian areas adjacent to Long Marsh Creek included: Western red cedar, 
Oregon ash, red-osier dogwood, salmonberry (Rubus spectabilis), snowberry 
(Symphoricarpos albus), vine maple (Acer circinatum), Nootka rose (Rosa nutkana), 
Western sword fern (Polysticum munitum), shore pine (Pinus contorta), cascara (Rhamnus 
purshiana), red alder (Alnus rubra), black twinberry (Lonicera involucrata), and Pacific 
ninebark (Physocarpus capitatus).  

2.1.1 Survival/Mortality: Belt Transect 

Year one mortality was estimated using a belt transect that extended three feet on each 
side of the transect line for a total width of six feet. Within the 600 ft2 area (100 ft long by 6 
ft wide), we noted the species name for each installed plant rooted within the belt transect 
area and noted whether it was alive, dead, or pre-existing2 (that is, not planted in 2014-
2015). The total number of installed plants for each species was summed and the percent 
mortality of each species was calculated for each transect. See Appendix B for an example 
of the data sheet used to record belt transect results. 
 

                                                        
1 Please note: finding these transects in future years amongst tall reed canarygrass and as the vegetation itself 
matures will be no easy task. It may be necessary to install tall (greater than 6 ft) PVC pipe at the transect 
ends to help with finding these transects in future years. 
2Only species that were planted were noted if they had pre-existing plants. Species not installed as part of the 
mitigation plantings were not noted as pre-existing plants. 
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Figure 2. Belt transect schematic. 
Percent survival was calculated from belt transect results. 

 

2.1.2 Canopy Cover: Line Intercept 

Canopy cover is not a year 1 or year 2 performance standard; however it was recorded to 
establish a baseline against which to compare future results. We measured canopy cover 
along a line intercept transect by noting the point along the tape where the canopy begins 
and the point at which it ends (Figure 3, Elzinga et al. 1998). When the intercepts are 
summed together by species and divided by the total transect length (100-ft), the result is 
the percent cover for that species along that transect. Any intercept less than 0.1 feet long 
from a single plant was ignored and not recorded. See Appendix C for an example of the 
data sheet used to record line intercept results. 
 
 
 
 

 
 
 
 

Figure 3. Line intercept method of measuring cover for a single shrub species. 

2.2 Alcove Emergent Vegetation: Quadrats 

We estimated percent cover of the emergent vegetation by establishing quadrats along two 
transects in each of the alcoves for a total of four transects. Quadrats (1 m2) were spaced a 
uniform distance apart along each transect. Ten quadrats were sampled in each alcove with 
between four and six quadrats per transect. Each quadrat was divided into four quarters 
and we estimated the Daubenmire cover class3 (0%, 1-5%, 5-25%, 25-50%, 50-75%, 75-
95%, 95-100%; Daubenmire 1959) for each emergent species (installed native species 
include: hardstem bulrush, common spikerush, and sawbeak sedge; invasive reed 
canarygrass was also recorded) for each quarter (Figure 4). We averaged the midpoint of 
these cover classes to estimate the total cover for each species for each 1 m2 quadrat. See 
Appendix D for an example of the data sheet used to record alcove emergent quadrat data. 

                                                        
3 Daubenmire cover classes are 0-5, 6-25, 26-50, 51-75, 76-95, and 96-100%. 

a b c d 

% cover = distance a+b+c+d 
    total transect length 

    %  =   _______# alive_______ 
survival     total plants (alive + dead) 

3 ft 
6 ft 

100 ft 

Alive 

Dead 
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Figure 4. Schematic of alcove transect and quadrat set up. 
The solid horizontal line is the transect. Quadrats 1 m on each side were set up along 
these transects and cover class was estimated for every quarter (0.5 x 0.5 m) of each 
quadrat. 

0.5 m 
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3.0 VEGETATION MONITORING RESULTS 

Vegetation monitoring was conducted by two Water and Land Resources Division staff 
members on four dates between September 15 and September 30, 20154. 

3.1 Survival/Mortality Results (Belt Transects) 

Plant survivorship based on belt transect results was generally high with an overall 
survivorship of 90.8% (Table 1). However, results were variable across the project area 
with a low of 57.1% survival at transect B and a high of 100% survival at transects Q and 
LMC5 (Figure 5; See Appendix E for detailed results by transect).  
 
Table 1. Survivorship results from 18 belt transects each 100’ x 6’. 

Parameter # Plants Alive Dead Survival 

Total (Sum all transects) 1317 1196 121 90.8% 

Avg/Transect 74.3 67.2 7.1 88.0% 

Min/Transect 29 18 0 57.1% 

Max/Transect 112 106 24 100.0% 

 

                                                        
4 Jo Wilhelm conducted the sampling on all four sampling dates and was assisted by the following staff on 
each date: 9/21 Cindy Clark, 9/24 Cassie Williams, 9/28 Jade McKeen, and 9/30 Liora Llewellyn. 
5 Transects along May Creek were given alphabet letter names starting with A. The one transect along Long 
Marsh Creek is called LMC RB for Long Marsh Creek Right Bank. A second transect along the left bank should 
be established in 2016 to monitor the plants installed in fall 2015 or winter 2016. 
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Figure 5. Plant survivorship across the May Creek project site by transect. 

 
Survivorship is likely overestimated because dead plants are harder to locate and record 
especially in areas of dense or tall reed canarygrass growth. Some plants, both alive and 
dead were likely overlooked during the surveys. Tall stakes – willow and cottonwood – 
likely have the most accurate counts as opposed to relatively short and easily missed 
potted species. The number of installed plants observed in each transect was also highly 
variable (average of 74 per transect with a range between 29 and 112) and low numbers 
could be an indication of (1) below expected density of plant installations, (2) high 
mortality with many plants overlooked, or (3) a combination of the two. 
 
Survivorship also varied by plant species. Five plant species were planted widely (more 
than 1 observed/transect) across the project site: Pacific willow, Sitka willow, red-osier 
dogwood, black cottonwood, and Oregon ash and all but cottonwood had greater than 90% 
survival (Table 2). As mentioned previously, total counts of willow and cottonwood stakes 
are likely the most accurate. Red-osier dogwood and Oregon ash plants were fairly small 
and both live and dead ones could easily be missed amongst the tall and dense reed 
canarygrass. (See Appendix F for results across all installed species, many of which were 
only installed along Long Marsh Creek).  
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Table 2. Survivorship for the 5 most commonly installed species. 

Common Name Scientific Name 
Total 

Plants 
Alive Dead Survival 

Pacific willow Salix lasiandra 732 668 64* 91.3% 

Sitka willow Salix sitchensis 246 225 21* 91.5% 

Red-osier dogwood Cornus sericea  191 183 8 95.8% 

Black cottonwood 
Populus baslsamifera 
spp. trichocarpa 

47 26 21 55.3% 

Oregon ash Fraxinus latifolia 26 25 1 96.2% 
*
Dead willow was not identified to species, but was only noted as “dead”. The 85 total dead willow were 
assigned to a species based on the proportion of Pacific and Sitka willow observed across all transects. 
Therefore the number of dead willow by species is only an approximation. 

 

3.2 Invasive Species Cover (Line Intercept) 

Invasive species cover was estimated based on line-intercept results at each transect and 
other invasive species were noted if observed on the project site. No state regulated weeds 
were observed. However, while not designated by the State Weed Board for control in King 
County, tansy ragwort (Senecio jacobaea) has been selected by the King County Weed 
Board for required control in all areas of King County. Tansy ragwort was also observed in 
isolated locations, but never at any transects. Tansy ragwort may be of particular concern 
to landowners because it is toxic to livestock, especially horses and cattle6. Five non-
regulated noxious weeds were observed on the project site (Table 3). Control of these 
weeds is recommended in King County, but is not required.   
 

Table 3. Non-regulated noxious weeds observed. 

Common Name Scientific Name State Class 

Himalayan blackberry Rubus armeniacus C 

Reed canarygrass Phalaris arundinacea C 

Scotch broom Cystisus scoparius B 

Bull thistle Cirsium vulgare C 

Canada thistle Cirsium arvense C 
 

Reed canarygrass is by far the most prevalent invasive species across the project site and 
was observed at each transect and averaged almost 90% cover (Table 3). Blackberry was 
observed at two transects and had over 50% cover at transect B. Scotch broom and thistle 
were each observed at one transect with less than 6% cover (See Appendix G for invasive 
species results by transect). 
 

                                                        
6 See http://www.nwcb.wa.gov/publications/tansy_brochure.pdf for more information. 

http://www.nwcb.wa.gov/publications/tansy_brochure.pdf
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Table 4. Summary of invasive species cover. 

Common Name Scientific Name Transects 
Cover (%) 

Average Min Max 

Blackberry Rubus sp. 2 (B, LMC) 26.4 0.6 52.2 

Scotch broom Cystisus scoparius 1 (F) 2.9 2.9 2.9 

Thistle Cirsium sp. 1 (F) 5.6 5.6 5.6 

Reed canarygrass Phalaris arundinacea 18 (All) 89.8 9.6 100.0 

 

3.3 Emergent Vegetation Results: Alcoves 

(Quadrats) 

Several native emergent species were planted in the two alcoves west of 148th Ave NE. 
Survivorship was not evaluated because any plants that had not survived had likely 
decayed and could not be observed. Cover of the sedge, spikerush, and bulrush species that 
were planted averaged 10% or less across all quadrats (Table 4). In addition to the 
emergent species, installed red-osier dogwood plants were observed in five of the twenty 
quadrats, but averaged less than 2% cover. Reed canarygrass was the primary invasive 
species observed and was less common in the emergent transects than in the terrestrial 
transects, ranging from 1.3 to 61.9% cover in the alcove quadrats. (See Appendix H for 
results from individual quadrats). 
 
Table 5. Emergent vegetation results from alcove quadrats. 

Species Count 
Cover (%) 

Average Min Max 

Carex stipata (sawbeak sedge) 20/20 5.3 0.0 31.9 

Cornus sericea (red-osier dogwood) 5/20 1.8 0.6 3.8 

Eleocharis palustris (common spikerush) 20/20 10.4 0.6 41.3 

Scirpus acutus (hardstem bulrush) 20/20 3.4 0.0 13.8 

Phalaris arundinacea (Reed canarygrass) 19/20 11.9 1.3 61.9 
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4.0 PERFORMANCE MEASURES AND 

RECOMMENDATIONS 

 

Year one performance standards for the native planting mitigation include the following: 
 

 Vegetative Cover7 (Standard 1A and 2A): no plant mortality in year one. Any dead 
plants are to be replaced. 

 Invasive Vegetation 

o Standard 1E, 2E: no regulated noxious weeds in the mitigation site; any 
discovered are to be treated according to currently established standards. 

o Standard 1F, 2F: the percentage of area covered by non-regulated invasive 
weeds is not to exceed ten percent except for reed canarygrass. 

4.1 Vegetative Cover 

Standards 1A and 2A for no plant mortality in year one were not met, although plant 
survivorship of installed native plantings was over 90% across the project site. Additional 
native plants should be installed to meet the vegetative cover performance standard 
focusing on installation of plants where high mortality has created gaps in the current 
aerial cover of the buffer. In some cases where mortality was high in concentrated areas 
(for example, across from the mouth of Long Marsh Creek8), it may be necessary to modify 
the plant species composition to align with site-specific conditions to maximize future 
survivorship. Watering was done on an “as needed” basis in 2015 to increase survivorship. 
Ongoing watering will likely be necessary in future years especially for newly installed 
vegetation. Horses must be kept out of planted buffer areas to ensure high plant 
survivorship. 

4.2 Invasive Vegetation 

Standards 1E and 2E for no regulated noxious weeds in the mitigation site were not met. 
Tansy ragwort was observed and needs to be treated according to established standards 
(King County Noxious Weed Control Program 2006). Control is required in King County by 
public and private landowners so outreach should be done to encourage action by property 
owners. Many of the tansy ragwort infestations appear to be small and these can be 
effectively hand-pulled or dug up ideally between May and June after plants have bolted, 
but before they flower. 
                                                        
7 Vegetative cover performance standards are based on survivorship/mortality in years 1 and 2, and then on 
percent cover in subsequent years. 
8 The area across from the mouth of Long Marsh Creek is outside of any monitored transects, however it has 
been observed as having high mortality. This area is high in elevation relative to the summer low flow water 
level in May Creek, has a large proportion of gravel in the soil, and is shady. Instead of replanting willow and 
cottonwoods, a mix of Douglas fir (Pseudotsuga menziesii) and red alder may be better suited to site 
conditions. It also may be necessary to amend the soil to increase moisture retention characteristics. The 
exact plan of action will be discussed with regulatory agencies and agreed upon before being implemented. 
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Standards 1F and 2F for keeping non-regulated invasive weeds other than reed 
canarygrass under 10% were met except for Himalayan blackberry along transect B which 
is west of 148th Ave NE and south of May Creek. At this location blackberry cover exceeded 
50% and should be aggressively controlled. Manual hand pulling and root grubbing along 
with herbicide applications may prove to be the most successful while minimizing 
disturbance of the native vegetation plantings (King County Noxious Weed Control 
Program 2014). 
 
Isolated observations of blackberry, Scotch broom, and thistle should be treated according 
to currently established standards to ensure they stay at low levels. Reed canarygrass 
cover is very high (greater than 90%) across the project site. As native vegetation becomes 
established it will help shade the reed canarygrass and decrease its dominance across the 
site. 
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Appendix A: Suggested Gear & Equipment 

May Creek Vegetation Monitoring Gear Check List 
 
Vegetation monitoring gear 

 1-m quadrat 

 Meter/3 ft stick or pvc pipe marked at 3’ 

 Flour + dispenser bottle 

 Rebar + metal sledge +  2 clips for attaching tape measure to rebar 

 Flagging, spray paint (spray paint lasted < 6 months, not very useful) 

 Metal detector 

 Clip board, pencils, sharpies 

 Data sheets, field book 

 GPS – charged and/or with extra batteries 

 Camera 

 100’ Measuring tape with decimal feet 

 Maps of transect locations & photo point locations + relevant notes 

 Field vest 

 Plant ID books and methods: Measuring & Monitoring Plant Populations BLM book – 
Elzinga et al.  

 Directions to site 

 Contact info for landowners, Don Finney and Wes Kameda 

 
Personal gear 

 Rain gear, warm layers 

 Gloves 

 Boots – hip for alcoves, knee for near alcoves, hiking for elsewhere 

 Rain pants – wet grasses in morning 

 Water, lunch, snacks 

 Car keys 

 PA09 equipment room keys 

 Hat, sunglasses 
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Appendix B: Belt Transect Data Sheet 

Belt Transect Data Form: Survivorship 
(Tally # within 3’ of transect on each side; only count if plant is rooted in the zone) 

 
Name(s):     Sampling Date: ___________ Weather: _____________ 
 
Project:      Transect Size: 100 feet x 6 feet (3’ each side) 

 

 

Transect Species Alive Dead Pre-existing Observations 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



 

C-1 

Appendix C: Line Intercept Data Sheet 

Line Intercept: Percent Cover 
 
Name(s):       Sampling Date:      
 
Project Name:       Transect Length: 100 feet   
 
Transect Species Begin 

(Distance) 
End 

(Distance) 
 Transect Species Begin 

(Distance) 
End 

(Distance) 
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Appendix D: Quadrat Data Sheet 

Quadrat: Percent Cover Emergent Vegetation 
 

Name(s):       Sampling Date:    
  
 
Project Name:       Quadrat Size: 1 m2    
 

  

Transect description:  
(approximate location and spacing of quadrats) 

 

Quadrat Species 1 2 3 4 Total 

 
 
Water depth 
@ center: 

Scirpus acutus (Hardstem bulrush)      

Eleocharis palustris (common spikerush)      

Carex stipata (sawbeak sedge)      

Phalaris arundinacea (Reed canarygrass)      

large woody debris (LWD)      

Open water      

      

 

Quadrat Species 1 2 3 4 Total 

 
 
Water depth 
@ center: 

Scirpus acutus (Hardstem bulrush)      

Eleocharis palustris (common spikerush)      

Carex stipata (sawbeak sedge)      

Phalaris arundinacea (Reed canarygrass)      

large woody debris (LWD)      

Open water      
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Appendix E: Survivorship Results by Transect 

Table E-1. Survivorship results for 18 belt transects each 100’ x 6’. 

Transect 
Total 

Plants 
Alive Dead Survival 

A 58 46 12 79.3% 

B 56 32 24 57.1% 

C 73 59 14 80.8% 

D 65 57 8 87.7% 

E 58 54 4 93.1% 

F 29 18 11 62.1% 

G 68 66 2 97.1% 

H 53 45 8 84.9% 

I 65 61 4 93.8% 

J 61 51 10 83.6% 

K 99 97 2 98.0% 

L 107 106 1 99.1% 

M 80 79 1 98.8% 

N 92 89 3 96.7% 

O 101 93 8 92.1% 

P 112 103 9 92.0% 

Q 86 86 0 100.0% 

LMC RB 54 54 0 100.0% 
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Appendix F: Survivorship Results by Plant 

Species 

Table F-1. Survivorship results by plant species for 18 100’ x 6’ belt transects. 

Common Name Scientific Name Total Plants Alive Dead Survival 

Pacific willow Salix lasiandra 732 668 64 91.3% 

Sitka willow Salix sitchensis 246 225 21 91.5% 

Red-osier dogwood Cornus sericea 195 187 8 95.9% 

Black cottonwood 
Populus baslsamifera 
spp. trichocarpa 

47 26 21 55.3% 

Oregon ash Fraxinus latifolia 26 25 1 96.2% 

Salmonberry Rubus spectabilis 13 13 0 100.0% 

Red alder Alnus rubra 12 11 1 91.7% 

Snowberry Symphoricarpos albus 7 7 0 100.0% 

Vine maple Acer circinatum 7 7 0 100.0% 

Western red cedar Thuja plicata 6 3 3 50.0% 

Sitka spruce Picea sitchensis 6 4 2 66.7% 

Nootka rose Rosa nutkana 5 5 0 100.0% 

Shore sedge  Carex lenticularis 4 4 0 100.0% 

Sword fern Polystichum munitum 4 4 0 100.0% 

Unidentified sedge Carex sp. 2 2 0 100.0% 

Pacific ninebark Physocarpus capitatus 2 2 0 100.0% 

Shore pine Pinus contorta 2 2 0 100.0% 

Yarrow Achillea millefolium 1 1 0 100.0% 

Total  1317 1196 121 90.8% 
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Appendix G: Percent Cover of Invasive Species 

Table G-1. Survivorship results by plant species for 18 transects. 
 LMC = Long Marsh Creek 

Common Name Scientific Name Transect Cover (%) 

Himalayan Blackberry Rubus armeniacus 
B 52.2% 

LMC 0.6% 

Reed canarygrass Phalaris arundinacea 

A 100.0% 

B 39.0% 

C 100.0% 

D 100.0% 

E 100.0% 

F 100.0% 

G 96.8% 

H 100.0% 

I 100.0% 

J 100.0% 

K 100.0% 

L 100.0% 

M 100.0% 

N 70.7% 

O 100.0% 

P 100.0% 

Q 100.0% 

LMC 9.6% 

Scotch broom Cystisus scoparius F 2.9% 

Thistle Cirsium sp. F 5.6% 



 

H-1 

Appendix H: Quadrat Results for Alcove 

Emergent Vegetation 

Table H-1. Average percent cover of emergent vegetation in alcoves by quadrat. 

Quadrat Species Avg Cover (%) 

T1-5 

Carex stipata (sawbeak sedge) 1.3 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 8.8 

large woody debris (LWD) 19.4 

Phalaris arundinacea (reed canarygrass) 1.3 

Scirpus acutus (hardstem bulrush) 0.0 

T1-12 

Carex stipata (sawbeak sedge) 5.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 2.5 

large woody debris (LWD) 31.9 

Phalaris arundinacea (reed canarygrass) 0.0 

Scirpus acutus (hardstem bulrush) 1.3 

T1-19 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 1.9 

large woody debris (LWD) 40.6 

Phalaris arundinacea (reed canarygrass) 4.4 

Scirpus acutus (hardstem bulrush) 0.6 

T1-26 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 5.6 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 1.9 

Scirpus acutus (hardstem bulrush) 1.3 

T1-33 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 26.3 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 8.8 

Scirpus acutus (hardstem bulrush) 0.0 
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Quadrat Species Avg Cover (%) 

T2-3 

Carex stipata (sawbeak sedge) 0.6 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 11.9 

Phalaris arundinacea (reed canarygrass) 5.6 

large woody debris (LWD) 0.0 

Scirpus acutus (hardstem bulrush) 0.0 

T2-9 

Carex stipata (sawbeak sedge) 7.5 

Cornus sericea (red-osier dogwood) 0.6 

Eleocharis palustris (common spikerush) 2.5 

large woody debris (LWD) 26.3 

Phalaris arundinacea (reed canarygrass) 11.9 

Scirpus acutus (hardstem bulrush) 1.3 

T2-15 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 1.3 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 5.6 

Scirpus acutus (hardstem bulrush) 3.8 

T2-21 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 5.0 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 2.5 

Scirpus acutus (hardstem bulrush) 8.8 

T2-27 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.6 

Eleocharis palustris (common spikerush) 5.0 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 1.9 

Scirpus acutus (hardstem bulrush) 4.4 

T3-5 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 1.3 

Eleocharis palustris (common spikerush) 1.3 

large woody debris (LWD) 3.8 

Phalaris arundinacea (reed canarygrass) 2.5 

Scirpus acutus (hardstem bulrush) 1.3 
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Quadrat Species Avg Cover (%) 

T3-12 

Carex stipata (sawbeak sedge) 13.1 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 1.9 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 8.8 

Scirpus acutus (hardstem bulrush) 5.0 

T3-19 

Carex stipata (sawbeak sedge) 7.5 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 11.9 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 26.3 

Scirpus acutus (hardstem bulrush) 4.4 

T3-26 

Carex stipata (sawbeak sedge) 22.5 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 13.8 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 38.1 

Scirpus acutus (hardstem bulrush) 0.6 

T3-33 

Carex stipata (sawbeak sedge) 1.3 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 29.4 

large woody debris (LWD) 25.6 

Phalaris arundinacea (reed canarygrass) 17.5 

Scirpus acutus (hardstem bulrush) 10.6 

T3-40 

Carex stipata (sawbeak sedge) 0.6 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 41.3 

large woody debris (LWD) 25.6 

Phalaris arundinacea (reed canarygrass) 2.5 

Scirpus acutus (hardstem bulrush) 1.3 

T4-5 

Carex stipata (sawbeak sedge) 13.8 

Cornus sericea (red-osier dogwood) 2.5 

Eleocharis palustris (common spikerush) 11.9 

large woody debris (LWD) 0.0 

Phalaris arundinacea (reed canarygrass) 17.5 

Scirpus acutus (hardstem bulrush) 0.0 
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Quadrat Species Avg Cover (%) 

T4-15 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 0.6 

large woody debris (LWD) 32.5 

Phalaris arundinacea (reed canarygrass) 5.6 

Scirpus acutus (hardstem bulrush) 9.4 

T4-25 

Carex stipata (sawbeak sedge) 0.0 

Cornus sericea (red-osier dogwood) 0.0 

Eleocharis palustris (common spikerush) 2.5 

large woody debris (LWD) 3.8 

Phalaris arundinacea (reed canarygrass) 1.9 

Scirpus acutus (hardstem bulrush) 13.8 

T4-34 

Carex stipata (sawbeak sedge) 31.9 

Cornus sericea (red-osier dogwood) 3.8 

Eleocharis palustris (common spikerush) 23.1 

Cornus sericea (red-osier dogwood) 0.0 

Phalaris arundinacea (reed canarygrass) 61.9 

Scirpus acutus (hardstem bulrush) 0.0 
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