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Executive Summary 

In support of the System Operating Review ( SOR) for the Columbia River system, Pacific 
Northwest National Laboratory (PNNL) is assisting the U.S. Army Corps of Engineers (ACOE) 
to gather and analyze information concerning potential changes in riparian habitat resulting from 
river regolation and subsequent impacts to wildlife. lmpleroenting ahernarive operating strategies 
~~such as partial drawdown., flow augmentation, and lowering operating pool levels--along the 
lower Snake River may alter shoreline conditions and impact the riparian habitat available to 
wildlife. Evaluation and identification of the effects of fluctuating water levels on riparian habitats 
is prerequisite to assessing short- and long-term impacts to wildlife species using these habitats. 
The work descnOed in this report documents current riparian habitat conditions and identifies how 
available habitat has changed at selected sites over the past 8 years. 

Twenty-eight sites along the lower Snake River (from the reservoir behind Lower Granite 
Dam to Ice Harbor Dam) were surveyed during 1995 to evaluate the amount, composition, and 
extent of riparian habitat along the shoreline using two approaches: 1) documenting the 
composition of existing riparian habitat along wetland and upland transects at 14 of the 28 areas 
at three periods during the growing season, and 2) conducting field surveys and mapping 
vegetation to assess whether the amount and type of available riparian habitat had changed over 
the past 8 years at all 28 areas. For each site survey, the resulting maps and delineation ofbabitat 
areas were incorporated into a Geographic Information System (GIS) and compared with habitat 
maps generated from 1987 aetial photography (ACOE 1991 ). 

The 28 sites surveyed for this report represent diverse riparian habitats. A nwnber of plant 
communities documented appear to have established during the past 3 to 4 years, and are still 
developing floristically and structurally. Data from transects through wetland areas indicated that 
community species composition varied significantly over the growing season, and appeared to 
depend on a complex interaction of substrate and water level changes. 

In general, the amounts of palustrine emergent and palustrine shrub-scrub habitat along 
the lower Snake River appeared to be increasing. Our observations indicated that significant 
increases in palustrine emergent vegetation occurred at the confluence of tributaries with the main 
river. Palustrine shrub-scrub vegetation appeared most likely to increase along bars that are 
somewhat protected from wind and wave erosion. Several depositional bars included in this study 
had young, fringing, emergent scrub-willow communities developing along the shoreline. Some 
study areas also exhl.Dited increases in the amounts of palustrine forest habitat, usually at the 
expense of shrub-scrub habitat area. These increases in habitat extent may be a result of current 
operating strategies that maintain operating pools behind the four dams at minimnm levels, thus 
increasing the area of shoreline available for vegetation establishment. 
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Predicting riparian comnmnity response to lluctuatin1! water levels will require funher 
analyses to determine whether these data or similar data on seasonalmd long-term oomnmnity 
composition can be correlated with infonnation on water regnlation (ie., flooding lllld 
dewatering) at each site. New areas of habitat mapped in these surveys should be over!Jiid on 
bathymetric information for the reservoirs and considered with respect to the area of shoreline 
that lies between the ordinary high water level and the minimum operating pool level This 
approach would provide insight into the potential extent offunher riparian habitat development 
along the reservoir shorelines. 
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1.0 Introduction 

The fate and distribution of riparian habitat along the Snake and Columbia rivers has 
become an issue of increasing concern during the past decade. Operating strategies are being 
developed for the Columbia River system that attempt to balance the needs for hydroelectric 
production, irrigation, recreation, wildlife, and endangered species (Northwest Power Planning 
Councill994, BPA 1994). 

Pacific Northwest National Laboratory (PNNL) provided assistance to the U.S. Army 
Corp of Engineers (ACOE), WallB Walla District, in analyzing the impacts to terrestrial wildlife 
that could result from such changes in operation. In particular, studies descnOed in this report are 
intended to support the System Operating Review (SOR) for the Columbia River system, and 
document the amounts and types of riparian/wetland habitat at selected sites along the lower 
Snake River. 

Currently, the ACOE is considering alternative operating strategies for the Columbia River 
system. Strategies for the lower Snake River include partial drawdowns, flow augmentation, and 
maintaining lakes behind the dams at the minimum operating pool level. Drawdowns and 
lowering operating pools to provide augmented flows may expose unvegetated substrate and 
potential habitat for pioneering vegetation. Augmenting river flows to provide additional flow for 
important fisheries species may cause fluctuations in water levels and thus periodically immdate or 
dewater shoreline vegetation. Such changes in shoreline conditions will likely impact the 
establishment and development of riparian/wetland vegetation. 

The studies reported in this document were initiated to establish baseline information on 
riparian and wetland habitat conditions at the areas studied tmder the current reservoir operations 
on the lower Snake River. Two approaches were used to assess habitat at 28 study sites selected 
on the four pools on the lower Snake River. These areas all contribute significant riparian habitat 
along the river, and several of these areas are designated habitat management units (HMUs), 
operated by the ACOE (ACOE 1991) to maximize habitat available for wildlife. At 14 of the 28 
sites, we monitored riparian habitat on three dates during the growing season to quantify 
vegetation abtmdance and composition along three transects: soil nutrients, moisture, and pH and 
water level and pH. A second approach involved identifying any differences in the extent and 
amotmt of riparian/wetland habitat currently fotmd at the study areas from that previously 
documented (ACOE 1991). We used both ground and boat surveys to map and classifY 
(Cowardin et al 1979) the changes in vegetative cover along the shoreline at the 14 monitoring 
sites and at 14 additional sites along the lower Snake selected to represent various riparian! 
wetland habitat conditions. Resuhs of these mapping efforts are compared with maps of cover 
types previously generated using aerial photography taken in 1987 (ACOE 1991 ). 
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The methods used in surveying and mapping these 28 sites and locations of each of the 
sites are documented in Section 2 of this report. Section 3 provides detailed descriptions of site 
topography and vegetation and discusses vegetation survey results for each of the four pools on 
the lower Snake River. Section 4 presents concluding information and recommendations. 
Appendix A describes monitoring protocols in detail Appendix B includes the results of soils and 
water analyses for samples from 14 sites. Appendix C contains summarized data for wetland and 
upland vegetation transects. 
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2.0 Survey Methods 

This survey included 28 habitat areas on the four lower pools of the Snake River--Ice 
Harbor Dam, Lake Sacajawea; Lower Monumental Dam, Lake Herbert G. West; Little Goose 
Dam, Lake Bryan; and Lower Granite Dam, Lower Granite Lake (Table 2.1 and Figure 2.1 ). All 
28 areas were surveyed to evaloate whether the amount and e><tcnt of riparianlweilimd habitat at 
the site changed from that mapped from 1987 aerial photography: Fourteen of these sites were 
monitored intensively to determine seasonal ehanges in riparian/wetland vegetation composition 
and abundance, .substrate, and soils. Shanoon & Wilson. Inc., personnel implemented field 
sampling under contract to I'NNL. Appendix A contains a full description of monitoring 
protocols used for this stody. 

Table 2-1 Areas Surveyed Along Four Pools on the Lower Snake River. Numbers in parentheses 
indicate approximate river mile location. 

Ice Harbor 
I.al>~ Sa«iliawea 
Big Flat HMU (14. 7) 
Lost Island HMU (24.3) 
Holle beck HMU (24. 7) 
W•lker HMU (30) 

Lower Monumental 
Lake: Herbert G. West 
Skookum(47.2) 
Ayer HMU (50.9) 
55-uille HMU (55) 
Palouse River (59.4) 
Tuca.nnon River ( 62.4) 
Rip&ria HMU (67.3) 

2,1 Vegetation Monitoring 

Little Goose Lower Granite 
Lake B[)'Oll Lower Granite Lake 
Ridpath HMU (77) Knoxway HMU (115. 9) 
New York Guich HMV (78.2) Centeo.Wal Island (120) 
New York Island (78.2) Moses HMU ( 130) 
NewYorkBar HMU (80.7) AJpowa CreekHMU (130.5) 
Meadow Creek HMU (83) ChtefTimothy HMU ( 131. 7) 
Willow Bar HMU (88) Wilma HMU (134.5) 
PenawawaHMU (91.6) 
Rice Bu m.ru ( 93) 
Swift Bar and Island HMU (95) 
Swift Canyon (97.2) 
Be<kwith Bar HMU (97.6) 
Schultz Bar HMU {100. 7) 

We monitored species composition and abundance ofvegetation at 14 of the 28 sites 
along transects three times during the 1995 growing season: May 15-20, July 2(}-25, and 
September 26-30. Plant species' occurrence and general abundance were documented fur land 
surrounding the transect locations. This effort included an assessment of the study area by 
walking the 300-m plot to catalog plant species not documented within the stody plots or along 
the transects, and to provide a general overview of existing habitat conditions. 
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2.1.1 Transects 

At each of the 14 sites surveyed for this study, three wetland transects and three upland 
transects were established aod permanently marked in the field. Rebar stakes with polyvinyl 
chloride (PVC) pipe casings were used to mark transect ends. The transition between the 
upland portion of the transect and the wetland portion was generally defined by locating the 
ordinary high-water mark (OHWM). The OHWM was typically defioed by a beach, a wrack of 
driftwood, or a noticeable bench or break in vegetation type. Wetland transects varied in length 
from 4. 5 to I 00 m in length, depending on the extent or width of the vegetation zone between the 
OHWM and open water. Upland transects were an extension of the wetland transects and were 
30m long. 

Five plot locations were defioed along each wetland transect, and three upland plot 
locations were established. Wetland plot locations were determined by establishing the length of 
the transect and then dividing that length by four. Plot locations were then located at the 
beginning of the transect and at four intervals along the transect. Plot I was located at the start of 
the transect, and Plot 5 coincided with the far end of the wetland portion of the transect. Plot I 
was generally located at the deep·water edge of the plant community, and Plot 5 was generally at 
the OHWM. Some of the sites differed from this general pattern as a result of physical or 
topographic constraints, and these differences are reflected in the data collected. 

2.1.2 Line Intercept 

Line-intercept data for shrub species were collected along each upland and wetland 
transect established for this project. Sampling for line intercept was completed only during the 
May visit to each of the 14 monitoring sites. All shrubs or trees intersecting the transect line were 
recorded. Height and length of intercept were recorded fur each individual plant or gtoup of 
plants along the transect. 

2.1.3 Plots 

At each of the wetland plot locations, a 0.5-m2, rectangular quadrant plot frame was 
placed on the ground. Percent vegetative canopy cover was estimated visually according to 
Daubenmire (1959). Data were collected for each species encountered, and values were recorded 
for vegetative cover, leaf color, desiccation, senescence, vigor, colonization, recruitment, and 
herbivory. Leaf color was measured directly by comparing the dominant leaf color of a particular 
plant to an appropriate Munsell Color Chart for Plant Tissue. Desiccation, senescence, and vigor 
were noted for each overall plant, or group of plants at a particular plot. Herbivory was noted if 
recent evidence of herbivory was observed on the plants measured within the plot. 

Data collected in plots along the wetland transects were summarized by vegetation type to 
best represent the riparian habitat available. Plant species were assigned to one of the following 
categories according to growth habit: herbaceous, emergent, shrubs, or trees. Trees and shrubs 
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~e obvious classifications according to size and structure. The emergent class includes all rushes, 
sedges, and aquatic forl>s aod grasses (e.g., cattail species, bulrush, duckweed, aod reed caoary 
grass). The herbaceous class includes all other forbs and grasses. 

2.2 Soils and Water Sampling 

Soil parameters important for plant species establishment and growth were measured in 
the field and analyzed by the University ofldabo soils laboratory. In May 1995, soil samples were 
obtained and sent to the laboratory for pH, nutrient content, moisture content, particle size 
distribution, texture, and field moisture capacity analysis. Field measurements completed once 
during the May 1995 field visit include soil pH, texture, color, aod horizonation. Soil pH and 
moisture content were measured at the field sites on each survey date. Resuhs of the soils 
analysis are presented in Appendix B. When surface or ground water was recoverable from a soil 
plot locatio~ water leve~ pH, and temperature measurements were recorded. 

2.3 Habitat Survey and Mapping 

Differences in the extent and amoWit of riparian/wetland vegetation from that mapped for 
1987 conditions (ACOE 1991) at each of the 28 sites were determined from ground aod boat 
surveys. At each site, the coverage depicted on the 1987 habitat evaluation process maps was 
compared visually with existing vegetation, and field site maps were drawn as needed. Where 
feastble, Global Positioning Systems ( GPS) were used to augment mapping effotts and delineate 
the extent of new vegetation, locations of invasive plant species, or locations of important species 
assemblages. The GPS data for each site were post-processed with base station information to 
correct coordinates for selective availability of satellite data. Post-processed coordinates should 
reflect the actual ground coordinates ±15 ft. These data were transferred to the INTERGRAPH® 
Geographical Information System (GIS) for mapping and visualization. 

Using the GIS, the acreage of new vegetation in each cover class was calculated. Data 
from the GPS systems did not overlay and align correctly on the 1987 cover maps for all sites. 
We believe that the source of error may be in the original interpretation and digitizing of 
uncorrected aerial photography. Tests of the GPS systems against known benchmarks were 
within ±10ft. Thus, our calculations of number of acres of change in cover class or new 
vegetation are based on our best field interpretation ofthe locations of the new vegetation. The 
GPS and mapping data shown in this report are overlaid on the 1987 coverage without any 
adjustment. 
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3.0 Results and Discussion 

'Ibis section presents the findings of the monitoting and survey efforts for each of the 28 
sites along with desctiptive information concerning the relative size, location, and topography for 
each HMU. The study sites selected for this project represent a diverse set ofripatian habitats. A 
nnmber of the plant communities documented appeared to have established relatively recently, and 
are still developing floristically and structurally. Recently established plant communities exhibit 
low species diversity, high nnmbers of pioneer species, and often a large percentage of very young 
sbrubs. Ahhough no one &ctor can be identified as a causal. agent for development of these 
communitie~ such characteristics could result from normal water management activiti~s along the 
nver. 

Analysis of plot data from the wetland transects indicated, in general, that canopy cover 
of persistent emergent vegetation and sbrub-scrub vegetation increased from May through 
September at most of the sites monitored. Shrub cover data gathered during May using the line­
intercept method are compared with valoes estimated'from the plot data to estimate sbrub canopy 
coverage and provide information on seasonal change in canopy cover (Table 3.1). 

Table 3,1 Percent Canopy Cover of Shrubs and Trees Measured Using Line-Intercept 
Methods 

Shrub Canopy Tree Canopy False Indigo 
Sit~ !:;Qvm:(%) Cover('Yil Cnyer(~ 

Lost Island 43.6 0 38.5 
Hollebeck 12.9 9.6 11.2 
Skoolrum 72.2 11.8 42.4 
Tnc.annon 10.2 0 0.3 
Rip aria 24.7 0 14.4 
Ridpath 105.3 3.0 29.2 
New York Gulch 9.4 0 8.1 
Meadow Creek 50.7 0 S0.7 
Penawawa 0 40.4 0 
Beckwith 23.7 0 0 
Scholtz 49.0 0 0 
Knoxway 4.0 0.7 0 
Alpowa 6.2 0 0 
Chief Timothy 51.6 0 0 
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Mapping changes in vegetation types at the 28 sites reyealed that palustrine emergent and 
palustrine shrub-scrub habitat generally have increased along the lower Snake River since 1987. 
Total palustrine emergent habitat increased by 134 aeres, palustrine shrub-scrub habitat increased 
by 88 acres (this includes mapped acres dominated by fiLise indigo), and palustrine forest increased 
by 34 acres. These differences may be a result oflowering operating pools behind the dams and 
providing additional substrate for vegetation establishment. Siltation and soil deposition 
oceurting along side tnlrutaries to the main river also appear to have created additional areas 
suitable for establishment of emergent and shrub-scrub vegetation. 

All the study sites are depositional environments and have formed relatively recently 
(since construction of the dams). Soil textures ranged from a fine sand to silt loam (Appendix B), 
and soil water contents ranged from 16 to 46% (gig). As expected, finer-grained soils diaplayed a 
higher moisture content and moisture-holding capacity than coarser grained materials, but all the 
soils initially measured were within the saturated zone of the river. The organic content of all 
soils collected was low_ and all soils appear to be of recent origin. Measurements of pH and 
temperatuxe of the water at each site did not reflect signilloant difl.erences between plots, between 
sites, or between pools. 

Qualitarive observations of plant stress indicated no change in plant vigor througboot the 
study period. We did not observe wilted plants of any species at any site investigated. Plant 
senescence appeared to foHow normal seasonal cycles and did not appear unusual at any of the 
sites investigated. Changes in operating pool levels did not appear to significantly decrease soil 
water availability and, thus, negatively impact plant growth. These data, however, are qualltative, 
and quantitative measures of plant and soil water potentials, plant hydraulic conductance_ and 
transpiration rates along with measurements of growth over the season would be necessary to 
reach any oonclosions concerning plant response to water availability and water level changes on 
the lower Snake River. 

Plant vigor was notably variable among species known to have invasive growth 
tendencies, Cattail (Typha spp. ), for instance, grew taller and with a higher stern density in areas 
where it was the only species present. Reed canarygrass (Phalaris arundinacea) also was more 
robust in areas where it dominated. Herbivory did not seem to affect cover estimates to a 
significant degree. 

laformation on incidental wildlife sigbtings is included with a discussion of vegetation 
information for each of the 28 areas investigated. Wildlife sigbtings and observations are 
provided only as ancillary information and do not constitute a comprehensive survey of wildlife at 
any of these sites. 
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3.1 Lake Sacajawea 

Four study areas were located along Lake Sacajawea, which lies behind Ice Harbor Dam 
and is downstream from the other three pools surveyed during this study. Two of the 14 sites 
where vegetation was monitored, Lost Island and Hollebeck, occur within this reservoir. The 
other two HMUs, Big Flat and Walker were surveyed and mapped to document changes in 
vegetation. 

The extent of palustrine emergent habitat increased significantly at the Lost Island and Big 
Flat HMU s (Figure 3.1 ). Palustrine forest habitat increased significantly at the Big Flat HMU as 
did palustrine shrub-scrub habitat. Palustrine forest vegetation increased slightly at Walker HMU. 
The changes in areal extent of habitat on the Lake Sacajawea pool all appear to be increases in 
total area of habitat available, rather than replacement of one vegetation type with another. 

Water levels observed at the sites on this pool were near bank-full during the May site 
visit, lowered approximately 2.5 m during July, and were high again in September. 

3.1.1 Lost Island 

The Lost Island site is located at .a small, upstream-facing cove. Forest vegetation 
dominated by Russian olive (Elaeagnus angustifo/ia) occurs as a small patch within the center of 
the site, and emergent vegetation dominates the wetland. Wetland vegetation is composed of 
species known to be invasive, yet no one invasive species currently appears to dominate the 
community. False indigo (Amorpha.fruticosa) is well established along the rockier shorelines at 
the site, and coyote willow (Salix exigua) is common throughout the wetland shoreline. Transect 
A was very short because of the steep bathymetry of that side ofthe site. Uplands at the site 
appear to be dominated by cheatgrass (Bromus tectorum ). Transects were established from the 
outer edge of the vegetation (deep-water edge) to the OHWM. 

Analysis of the plot data on the wetland transects indicated that the percent canopy cover 
of persistent emergent plants (sedges, rushes, cattails) increased through the growing season as 
did the percent canopy cover of shrubs measured in the plots (Figure 3.2). Other herbaceous 
forbs and grasses were a smaller component of the plant community along the transects at this 
site. The total canopy cover measured in plots along the wetland transect increased from 47% in 
May to 102% in September. Canopy cover estimated for false indigo, represented between 35 
and 45% of the total cover on the three survey dates, increasing from 18% in May to 47% in 
September. False indigo is an invasive alien shrub species that occurs along the shoreline and in 
tributary drainages on the lower three pools (see Appendix C). Shrub canopy cover (Table 3.1) 
measured using the line-intercept technique was similar to values estimated in plots along the 
transect. 

9 



ICE HARBOR SITES 
PALUSTRINE EMERGENT 

14.ot 

11.00 

lO.ot 

! 
~ 

S.Ot 

, ... 
.... 
l.Ot 

0.00 
aiG I'LAT LOST ISLE ROLLEaECJC WALICER 

PALUSTRINE FOREST 

14.ot 

11M 

lt.H 

! 
.... 

~ , ... 
.... 
lAt 

.... 
aiG J'LAT LOST ISLE WALDR 

PALUSTRINE SHRUB SCRUB 

..... 
ll.Ot • 1,! 

----------------~ r------------------------~ 
lt.ot • 1987 

~ .. 8.01 
u 
~ , ... 

.... 
l.Ot 

O.Ot 
aiG J'LA.T LOST ISLE BOLLEaECIC WA.LICER 

Figure 3.1 Change in Acres of Riparian Habitat at Four HMUs on Lake Sacajawea 

10 



Lost ISland 

100 !h~~ Herbaceous 

90 • Emergent/Rushes .. 81 .. 
> 
Q 

71 ~ 

• Shrubs 

~ 
Q 
c 

60 

• ~ 50 
i$ .. 
u .. 40 

~ 30 
c • 
~ 

10 

10 

0 
15-May 14-Jul 16-Sep 

Figure 3.2 Mean Percent Canopy Cover ofVegetation Types at Lost Island HMU 

Survey of the Lost Island HMU shoreline downstream from the transects revealed a 
significant amount of palustrine emergent cover (11.25 acres) that was not previously mapped 
(Figure 3.3). Smaller acreage increases in palustrine scrub-shrub (0.31) and palustrine forest 
( 0. 03) also were mapped. The mapped area covered with false indigo was less than 0.1 acre. 

We saw one coyote (Canis latrans) at Lost Island during our May site visit. Observations 
of wildlife during the July site visit included a stream-side beaver burrow and a large turtle 
(species undetermined). Overa]~ wildlife abundance did not appear to be high at this site. 

3.1.2 Hollebeck HMU 

The Hollebeck HMU is upstream and across the river from Lost Island on the south shore 
of the river. Sampling transects were located across a wetland area within a sheltered cove, and 
ran west to east into the inlet, and eastward to the upland on the opposite shore of the cove. The 
western edge of the transects was actually the western shoreline of the cove, not the deep-water 
edge. Forest vegetation dominated by Russian olive occupied most of the shoreline of the cove, 
and emergent vegetation dominated the wetland. Shrub cover and tree cover was dense and 
nearly impenetrable in areas along the shoreline of the Hollebeck HMU with grasslands/pastures 
lying upland away from the shoreline. 

Wetland emergent vegetation is fairly diverse at this site, and no single species appeared 
dominant \\<ithin the wetland. Analysis of the plot data taken along wetland transects spanning the 
cove shows that persistent emergent vegetation has the highest canopy cover and increases 
through the growing season (Figure 3.4). Shrub cover measured at Hollebeck transects was 
dominated by false indigo, which had about 11% canopy cover at the site and represeAted more 
than 50% of the total shrub cover measured in transect plots. 
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Figure 3.4 Mean Percent Canopy Cover of Vegetation Types at Hollebeck HMU 

SUIVey and mapping of the Hollebeck shoreline (Figure 3.5) delineated a small increase in 
the acreage of palustrine emergent vegetation (0.83 acre) in the study area where transects were 
established and documented 0.46 acre of false indigo along the shoreline. 

We did not see a beaver lodge at the site, but recent beaver activity was apparent in the 
vicinity. Several species of shorebirds were seen along 'the outer edge of the cove as we 
approached the site, and bird species abundance was generally high at this site. 

3.1.3 Big Flat HMU 

The Big Flat HMU, located across the river and do\VIlstream from FiShhook Park, is one 
of the larger HMUs on the lower Snake River. Substrates noted at the area appeared to be mostly 
silty clays with little or no gravel/cobble exposures. Forest vegetation, dominated by Russian 
olive occurred throughout much of the upland portion of the site. Trees scattered along the 
shoreline of the HMU were primarily white alder (Alnus rhombifolia) and black locust (Robinia 
pseudo-acacia). 
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Persistent emergent vegetation, dominated by American great bulrush (Scirpus validus) 
was established along the upstream half of the shoreline of the HMU. The shoreline of the 
downstream half of the Big Flat HMU was quite steep and less amenable to establishment of 
palustrine emergent vegetation. 

Vegetation along this portion of the shoreline consisted primarily of shrub-scrub species, 
dominated by coyote willow intermixed with approximately 30% false indigo. Mapping cover 
types on this HMU (Figure 3.6) indicated an increase of palustrine emergent acreage of 
approximately 10.7 acres and an increase of 12.8 acres in palustrine shrub-scrub cover. An 
additional2.6 acres of palustrine forest vegetation also was mapped. False indigo was not 
mapped as a cover class for this site, because it was interspersed homogeneously throughout the 
shrub-scrub vegetation and could not be distinguished as a separate mapping unit. 

Wildlife incidentally observed or heard at Big F1at HMU included white-crowned 
sparrows (Zonotrichia /eucophrys), tree sparrows (Spize/la arborea), ring-necked pheasants 
(Phasianus co!chicus), California quail (Callipepla californica), northern harrier (Circus 
cyaneus), red-tailed hawk (Buteojamaicensis), muskrat (Ondatra zibethica), and beaver (Castor 
canadensis). Bank swallow (Riparia riparia) nest cavities were commonly observed along the 
bluffs at this site. 

3.1.4 Walker HMU 

The Walker HMU, located upriver from Fishhook Park on Ice Harbor poo~ exists as a 
small flood plain. Most of the dryland habitat is shrub-steppe. Shoreline areas of the Walker 
HMU slope gently to the water, and the substrate is gravelly with fine sediment overlay. A small 
inlet at the downriver end of this HMU is now covered by palustrine emergent vegetation. 
Figure 3.7 indicates that palustrine emergent habitat has increased by 0.7 acres since 1987. 
Cattail is the predominant emergent species occurring there. 

With the exception of a small area of shrub-steppe, the downriver end of Walker HMU 
was covered with palustrine shrub-scrub habitat, composed of a mix ofRussian olive and willow 
species. Shorelines along the upriver half ofWalker HMU were covered with a 50/50 mix of 
willow and false indigo. A small forested area (white alder and small false indigo) now exists on a 
peninsula located at the upriver end of Walker. Palustrine shrub-scrub habitat has increased in the 
area by about 0.5 acres, and palustrine forest area has increased by 0. 7 acres. Although false 
indigo occurs in mixed stands at this HJ\.1U, it could not be delineated as a separate mapping unit. 
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Figure 3.7 Changes in Vegetation Cover at Walker HMU (PE=Palustrine emergent, PF=Palustrine forest, 
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In general, wildlife abundance observed during the mapping activities at Walker HMU in 
November was low. Beaver cuttings were frequently observed within the palustrine shrub-scrub 
regions. White-crowned sparrows, tree sparrows, quail, and a sharp-shinned hawk (Accipiter 
striatus) were incidentally observed while conducting work at this site. 

3.2 Lake Herbert G. West 

Lake Herbert G. West lies behind Lower Monumental Dam Three of the 14 study areas 
where vegetation was quantified occur along the shore of this reservoir: Skookum, Tucannon 
HMU, and Riparia HMU. Survey and mapping were conducted at three additional sites: Ayer 
HMU, 55-mile HMU, and along the mouth of the Palouse River where it enters the Snake. 
The amount of palustrine emergent vegetation and the extent of palustrine forest appear to have 
increased at all six of the sites investigated on this pool (Figure 3.8). Some of the increase seen in 
area of palustrine forest reflects growth of shrub-sized willows into trees, and thus, reflects a 
decrease in palustrine shrub-scrub habitat. 

Water level changes observed within this pool were similar to the trends seen downriver. 
Near bank-full conditions were present during the May site visit; levels were approximately 2m 
lower during July, and then near bank-full conditions were observed during September. All three 
sites where vegetation was monitored on this reservoir represent distinct landscape positions and 
habitat conditions. 

3.2.1 Skookum 

The Skookum site is located at the delta of a small draw that contains no defined stream 
channel or noticeable flow. The site is exposed to wind and wave action of the main river, and 
was very windy during two of our three site visits. Because of the small size of the site, only two 
transects were established. Wetlands are dominated by American great bulrush. The wetland 
edge is dominated by shrub and tree species, including white alder and black locust trees and false 
indigo and coyote willow shrubs. Skunkbrush sumac (Rhus trilobata) was present in upland 
portions of the draw. 

18 



LOWER MONUMENTAL SITES 
PALUSTRINE EMERGENT 

40.ot 

35.AHI 

38.00 

tl 15.00 .. 
~ 

10.0t 

15.ot 

10.ot 

!.Of 

0.00 
SIWOKUM AYER 55MR.E. PALOUSE. TOUCAN. ItiPAitiA 

PALUSTRINE FOREST 

S.I:OO.I:UM A YEll 55MR.E. PALOUSE. TOUCAN'. lliPAlliA 

PALUSTRINE SHRUB SCRUB 

10.00 

18.ot 

1'.00 
• 1995 

14.00 .1987 
tl 

11.00 .. 
y 
~ 10.00 

8.08 

6.00 

4.00 

1.00 

0.00 
SKOO.I:UM A YEll 55MR.E PALOUSE. TOUCAN. lliPAitiA 

Figure 3.8 Change in Acres of Available Habitat at Six Areas on Lake Herbert G. West (note 
difference in scale) 

19 . 



M~an percent canopy cover of shrubs and persistent emergent vegetation increased 
through the 1995 growing season as indicated in Figure 3.9. The persistent emergent vegetation, 
which included bulrush and cattail species, dominated the wetland vegetation by the end of the 
growing season, but shrub cover was greater in May. False indigo canopy cover varied from 12 
to 20% in the plots, and accounted for 35 to 50% of total shrub cover (35 to 43% mean percent 
canopy cover). Shrub canopy calculated from line-intercept data resulted in a total canopy cover 
of 72% and a mean canopy cover of 42% for false indigo. 

Survey and mapping of the Skookum area was limited to the delta and draw where 
transects were established. Using GPS at this site, the new vegetation mapped included 0.2 acres 
of false indigo, 0.25 acres of palustrine shrub-scrub, and 0.13 acres of palustrine emergent 
(Figure 3.10). 

A beaver lodge was located near the center of the site. Perhaps because of this site's small 
size and exposed character, very few wildlife species were observed during the course of field 
investigations. 
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Figure 3.9 Mean Percent Canopy Cover of Vegetation Types at Skookum 

20 



N ,_.. 

SKOOKUM 

< FLOW 

c:/ pr j / hep/dgn/new-hep/lmon . dgn Jan. 26, 1996 0 9: 51:06 

1gg5 PSS 
1gg5 PE 
1gg5 PF 
1gg5 AMORPHA 

1g97 MS 
1g97 G 

500 FEET 
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3.2.2 Ayer HMU 

The Ayer Hl\1U lies on the southern shoreline of the pool behind Lower Monumental Dam 
only 3 miles upstream from Skookum. A boat launching area at the lower end of the site has 
created a relatively large inlet. Small groves ofblack locust and Russian olive were scattered 
along the inlet shorelines and upriver shorelines. The inlet area shorelines were consistently 
bordered with a small strip of palustrine emergent vegetation dominated by cattail Upland habitat 
is largely low-cover shrub-steppe vegetation. Most notably, false indigo occurred along the entire 
shoreline of the Ayer HMU. Shoreline substrate is largely basalt rip-rap associated with adjacent 
railroad tracks. 

Mapping and field surveys of the site revealed a slight increase of0.3 acre of palustrine 
emergent hahitat, and a small increase of0.6 acre of palustrine forest (Figure 3.11). Native 
palustrine shrub-scrub habitat extent was relatively unchanged, but a 4. 78-acre area of false indigo 
was delineated along the shoreline. 

Wildlife abundance observed during November surveys was very low. Black-billed 
magpies (Pica pica) were the only species observed. 

3.2.3 55-Mile HMU 

This HMU occurs on the northern shoreline of Lower Monumental pool approximately 
4 miles upstream of the Ayer HMU . The site exists as a relatively large flood plain with a mosaic 
of shrub-steppe and mesic shrub habitats. Substrate found along the shores of the 55-Mile Hl\1U 
is generally cobble with sediment overlay. Russian olive is a predominate shrub-scrub or forest 
class species that occurs throughout the entire Hl\1U. Two small forest groves found occurring 
along the shoreline are dominated by white alder. Most aU shoreline areas along 55-Mile are 
occupied by mix of false indigo and willow species. Very little palustrine emergent vegetation 
exists along the 55-Mile HMU, even in areas where inlets occur (0.8 acres, Figure 3.12). 
Emergent vegetation species include common reed (Phragmites) species, cattail species and some 
bulrush species. Palustrine forested area increased by 0.5 acre and 0.4 acre of pure false indigo 
was also mapped. 
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Figure 3.11 Changes in Vegetation Cover at Ayer HMU (PE=Palustrine emergent, PF=Palustrine forest, 
AMORPHA=flase indigo, PSS=Palustrine shrub scrub, G=grassland, F=forbs) 
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Figure 3.12 Changes in Vegetation Cover at 55-Mile HMU (PE=Palustrine emergent, PF=Palustrine forest, 
AMORPHA= false indigo, PSS=Paluslrine shrub scrub, G=grassland, F=forbs. MS=Mesic shrub) 



Wildlife abundance observed at 55-Mile HMU during October was relatively high. 
Species noted during mapping activities included pheasant, quail, northern harrier, unidentified 
owl, white-crowned sparrows, song sparrows (Melospiza melodia), tree sparrows, magpies, and 
beaver. 

3.2.4 Palouse River 

The Palouse River outlet is located immediately upstream from Lyons Ferry State Park, 
and much of the habitat associated with the river outlet resides within the park boundaries. This 
survey included two separate areas that exist along the Palouse River outlet. One area is located 
immediately adjacent to the Snake River system and includes the boat launch access area 
(Figure 3.13), which is composed largely of forested patches with peninsulas of emergent 
vegetation. White alder and 'black locust were the predominant trees found there. Cattail and 
rushes were predominant palustrine emergent vegetation found. False indigo was a common 
shrub-sc.rub class species observed along the shoreline, unlike the second area located farther up 
the Palouse River outlet. 

The second area surveyed at this HMU included two large peninsulas located farther up 
the Palouse River outlet. No false indigo was found at this site. One peninsula was entirely 
covered with cattail and likely reflected the gentle sloping bathymetry found there. The other 
peninsula primarily was dominated by cattails; however, small patches of willow also were 
surveyed. Adjacent d.ryland sites consisted of shrub-steppe low cover. Sediment throughout the 
Palouse River site was predominantly silty clay. 

The Palouse River area that was mapped showed a dramatic increase in extent and area of 
palustrine emergent vegetation--25.0 acres--from 1987 conditions (Figure 3.13). Palustrine forest 
habitat and palustrine shrub-scrub habitat also mcreased significantly, 4.9 and 6. 7 acres, 
respectively. A relatively small acreage, 0.2 acres, was delineated as false indigo cover. 

Wildlife abundance at the Palouse River site was relatively high. Ring-necked pheasant, 
chukar (Alectoris chukar), and quail were frequently seen or heard during the November surveys. 
Other wildlife observations included northern harrier, red-tailed hawk, bald eagle (Hailaeetus 
leucace phalus), unidentified falcon (likely prairie falcon), white-crowned sparrows, tree 
sparrows, magpie, ravens (Corvus cor~), mallards (Anas platyrhynchus}, Canadian geese 
(Branta canadensis), beaver, and muskrat. 
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Figure 3.13 Changes in Vegetation Cover at Palouse River (PE=Palustrine emergent, PF=Palustrine 
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3.2.5 Tucannon River 

The Tucannon River site is located within the large delta formed by the Tucannon River. 
To accommodate the flat topography of the delta, wetland transects were established within an 
emergent zone of the wetland, and upland transects were established within the shrub-dominated 
area of the wetland. The upland transect data at this HMU thus reflect a different wetland plant 
community. The plant communities examined were not particularly diverse in species 
composition or complexity, possibly because the communities recently formed in new habitat 
areas created by sihation of the mouth of the river. Reed canarygrass and cattail dominate the 
emergent areas of the site, and coyote willow and reed canarygrass dominate the shrub wetland. 
Upstream from the transects, an open-canopy forested wetland comprises larger willows. 

Wetland transect plot data indicated 80% and greater canopy cover of persistent emergent 
vegetation during the spring and summer, which decreased to less than 20% canopy cover of 
emergent vegetation in September (Figure 3.14). Herbaceous canopy cover was insignificant 
along the wetland transects at the site, and shrub cover was 10% or less through the growing 
season. False indigo was a minor component of the shrub canopy measured along transects 
(<1% of line intercept), but occurred along the shoreline of the delta, which was not part of the 
area covered by transects. 
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Figure 3.14 Mean Percent Canopy Cover ofVegetation Types at Tucannon River 
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Our mapping results indicated an increase of 5.4 acres in palustrine emergent cover, an 
increase of 4. 75 acres in palustrine forest, and a decrease of7.92 acres of palustrine shrub scrub 
cover (Figure 3.15). The increase in forested area and decrease in shrub-scrub area were probably 
related to growth of willow species over the past 8 years. Plant groupings previously classed as 
palustrine shrub-scrub have grown and are now classified as forested areas. 

Sloughs were encountered during the course of field investigations, but no beaver were 
seen. White-tailed deer ( Odocoileus virginianus) sign and evidence of deer bedding areas were 
prevalent in the forested portions of the area. The large size and relatively sheltered nature of this 
site may be important attnoutes. 

3.2.6 Riparia BMU 

The Riparia Hl\fiJ is located within a sheltered backwater channel east of Alkali Flat 
Creek. A shallow slough, separating the main part of the wetland from the existing roadbed, may 
have been created by excavation. Transects were established from the roadway berm to the 
OHWM on the south side of the backwater area. Upland transects then traversed the narrow 
berm that separates the backwater area from the main river. This entire site appears to have been 
constructed, and the plant communities present reflect this recent establishment. 

Cattail dominated the wetland, and shrub and .tree species occurred about the fringes. 
Upland areas were dominated by false indigo and coyote willow. An .interesting assemblage of 
native and non-native annual plant species occurred along the sandy beach area near the opening 
of the slough. Many of the species seen in this area were not seen at any of the other l3 HMUs. 

At this site, we observed that the wetlands contained a uniform cover of3-year-old false 
indigo plants, an unusual occurrence. Three plants outside of the study area were cut down to 
determine shrub age based on growth rings, and each plant sampled appeared to be 3 years old. 
Explanations for an even-aged invasion such as this could include previous water management of 
this pool or other disturbance regimes that would facilitate germination or vegetative spreading of 
false indigo at that time. 

Measures of shrub canopy cover at the Rip aria HMU reflect the large amount of false 
indigo at the site. Total shrub canopy cover increased from 34 to 60% through the growing 
season, and canopy cover of false indigo increased from 26 to 47% (67 to 80% of the total shrub 
cover). Line-intercept data for shrub cover (Table 3.1) in May indicated a total shrub canopy 
cover of25%, of which 14% was false indigo. · 
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Figure 3.15 Changes in Vegetation Cover at Tucannon River (PE=Palustrine emergent, PF=Palustrine 
forest, PSS=Palustrine shrub scrub, G=grassJand, F=forbs, MS=Mesic shrub, ISLE=island shoreline) 
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Persistent emergent vegetation also increased from May to September from 14 to 49%; 
whereas, canopy cover of other forbs and grasses was quite low in May and July (<5%), but 
increased. to 36% in September (Figure 3.16). The herbaceous canopy cover in September was 
composed ofheartweed (Polygonum) species and cocklebur (Xanthium strumarium) that was not 
noted on the transects on previous sampling dates. 

Survey and GPS mapping of the area indicate an increase in the acreage of palustrine 
emergent (+5.9 acres), palustrine shrub-scrub (+2.35 acres), and palustrine forest(+ 1.0 acre) 
(Figure 3.17). We also delineated 1.8 acres of false indigo at the Riparia HMU. 

Muskrat were observed within the slough, ·and a gopher snake (Pituophis me!anoleucus) 
was seen swimming within the wetland. Bird assemblages were diverse at this site. 

3.3 Lake Bryan 

The Lake Bryan pool lies behind Little Goose Dam Thirteen of the 28 study areas were 
located along the shorelines of this reservoir. Seven of these sites were evaluated for changes in 
vegetative cover types only through field surveys and GPS mapping: New York Island, New 
York Bar, Willow Bar, Swift Bar/Swift Island, Swift Canyon, and Rice Bar. Six of the 14 
vegetation monitoring sites--Ridpath, New York Gulch, Meadow Creek, Penawawa, Beckwith, 
and Shultz--occur within this reservoir. Ridpath, Beckwith, and Shultz occur at sandy 
depositional areas along the main river. New York Gulch, Meadow Creek, and Penawawa occur 
within side drainage deltas. Penawawa is unique within the 14 sites investigated because it is the 
only site monitored that is dominated by forest vegetation. 
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In genera~ the amount of palustrine emergent vegetation and palustrine shrub-scrub 
habitat appears to have increased along the shorelines ofLake Bryan. Because so many sites 
were studied on this poo~ the change in available habitat is shown for the lower and the upper 
portions of the pool (Figure 18a and 18b). The only significant increase in palustrine forest 
habitat occurred at the Penawawa HMU, where shrub-scrub habitat apparently matured into 
forest and along the shoreline at the Willow Bar HMU. 

Water levels obsexved within this reservoir were similar to those observed on Lake 
Sacajawea and Lake Herbert G. West. The reservoir appeared to be near bank-full during our 
May site visit, dropped 2.5 m by July, and was back to bank-full by September. 

3.3.1 Ridpath HMU 

The Ridpath HMU is located within a broad flat of shrub-dominated wetland on the north 
side of the river. The wetland transects ran from the deep-water edge to the OHWM. A series of 
beaches and backwater areas occur along the transects. The site appears to be an environment 
favorable for deposition and siltation through scouring and wave action because of its downward 
position and because no side drainage is present. 

Habitat present within the wetland was fairly uniform, and dominated by dense shrub 
vegetation, including false indigo and coyote willow. Upland habitat was more diverse due to 
regular habitat management activities within the HMU. Upland areas consisted of mowed fields 
interspersed with forested areas dominated by Russian olive trees. 

Wetland transect plot data. indicated that canopy cover ofherbaceous and persistent 
emergent vegetation was relatively constant and relatively low ( 11% or less) through the sampling 
periods. Shrub canopy cover measured in the plots increased between May and July (60 to 76%) 
and decreased slightly by September (Figure 3 .19). Canopy cover of false indigo ( 14 to 26% 
mean canopy cover) represented 24 to 34% of the total shrub cover. Shrub canopy cover values 
calculated from line-intercept data were higher for total shrub cover--1 05%. This was the highest 
shrub cover measured at any of the monitoring sites and reflected the dense scrub willow thickets 
that occurred in this area. Line-intercept data for canopy cover of false indigo (29%) agreed 
fairly well with plot data. 
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The high values for shrub canopy cover along the wetland transects at the Ridpath HMU 
were corroborated by mapping a 7.1-acre increase in palustrine shrub-scrub cover (Figure 3.20). 
Swvey of the cover types revealed a 42% increase in palustrine forest cover from 1.38 acres to 
2.36 acres and 0.7 new acres of palustrine emergent cover. 

A relatively diverse assemblage of bird species was observed at this site in the uplands, 
reflecting the diversity of habitat types present. A Great Basin spadefoot toad (Scaphiopus 
intermontanus) was also seen during the surveys at this area.. 

3.3.2 New York Gulch BMU 

The wetland at this HMU lies in a delta formed at the mouth ofNew York Gulch. The 
mouth of the gulch creates a downstream-facing cove of the Snake River. Sedimentation 
appeared to be rapidly accreting in the gulch and increasing the area of the delta. Emergent 
plants, including cattail, dominated most areas. Strong westerly winds buffet the deep-water edge 
of the wetland and appear to have formed a series of shallow beaches further protecting emergent 
plants. Transects were established (running south) to cross the cove. Plot 1 occurs at the north 
side of the cove. Upland transects bisect a fringe of false indigo. Conditions at this HMU are 
emergent and shrub-scrub wetland habitats. 
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Plot data for New York Gulch indicated that persistent emergent vegetation canopy cover 
remained fairly constant, about 40%, throughout the growing season, (Figure 3.21). Canopy 
cover of shrubs increased slightly from 14 to 18%, and other herbaceous cover increased from 
3 to 9. 7% by September. .False indigo mean canopy cover measured from May to September 
ranged from 13.3 to 15.7%, which represented 77 to 93% of the total shrub cover. Line-intercept 
data for shrubs along the wetland transect at New York Gulch (Table 3.1) indicate a total canopy 
cover of9.4%, which includes 8.1% canopy cover of :false indigo. 

The siltation creating the delta in the mouth of the gulch and subsequent vegetation 
establishment have increased the palustrine emergent cover at New York Gulch by 6. 75 acres 
from that mapped from 1987 photos (Figure 3.22). No palustrine forest had developed at the 
study area, and palustrine scrub shrub cover appeared to decrease by 3.84 acres. Approximately 
1.3 acres of :false ·indigo were mapped where it occurs along the wetland edge and in small 
patches of the wetland intermixed with willows. 

Beaver sign was common at this site, and a beaver lodge was located near plot 5 on 
transect A Deer bedding areas were located up the gulch from the wetland habitat. 
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Figure 3.21 M ean Percent Canopy Cover of Vegetation Types at New York Gulch HMU 
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3.3.3 New York Island 

The New York Island site is located immediately adjacent to New York Gulch (river mile 
78.2). The island is largely covered by shrub-steppe low cover; however, shoreline areas along 
the southern edge of the island contain a mixture of palustrine shrub-scrub and palustrine forest. 
Willow and false indigo intermixed with cattail were the predominant plant types for palustrine 
shrub-scrub habitat found there. Small groves of whiplash willow (Salix /asiandra) were 
scattered along the shorelines, and a few coniferous trees--ponderosa pine (Pinus ponderosa)-­
were found in the dryland areas of the island. Field survey and mapping ofNew York Island 
revealed an additional 1.2 acres of palustrine forest and an increase of5.5 acres of palustrine 
shrub-scrub habitat (Figure 3.23). The remainder of island shorelines were bare with sandy silt or 
large cobhle substrate. 

Wildlife observations on this island were unique. Cottontail rabbits (Sylvi/agus nuttallii) 
are the most abundant wildlife residing on New York Island. The density of this species is 
extremely high, and burrows and scat were encountered over the entire island. Despite the high 
density of rabbits, the shrub-steppe plant community appeared to be in good condition. Remains 
of rabbits consumed by raptorial species were found under every tree or tree grove on the island 
One bald eagle was observed flying over the island during November. Other wildlife observations 
included white-crowned sparrows, song sparrows, and previously active nests of Canada geese. 

3.3.4 New York Bar HMU 

New York Bar is located on the southern shoreline of the Snake River approximately 
2 miles upstream from New York Island. The dryland areas of this site were composed of a 
mosaic of different habitat types, primarily including palustrine forests, agricultural areas, and 
shrub-steppe. Russian olive was the predominant forest class species and is well established at 
New York Bar. Riverine shoreline vegetation consisted of a narrow (5- to 10-m) strip of 
palustrine shrub-scrub habitat. False indigo was the predominant species occurring in this strip. 
Shoreline substrate existing at this site was coarse cobble with very little sedimentation and may 
inhibit the establishment of extensive palustrine emergent vegetation there. Steep bluffs exist 
along the upriver half of New York Bar, making this HMU less amenable for establishment of 
riparian vegetation. 

Results of field mapping at New York Bar did not indicate any increase in palustrine 
emergent, shrub-scrub, or forest habitat areas, but did reveal a 3.6-acre area offalse indigo 
(Figure 3.24). 

WildJife abundance incidentally observed during field surveys in November was moderate, 
but reflects an area wh.ere forest cover is abundant. Species either seen or heard included great 
blue heron (Ardea herodias), tree sparrow, white-crowned sparrow, raven, magpie, American 
robins (Turdus migratorius), flickers (Colaptes auratus), deer, and coyote. 
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3.3.5 Meadow Creek HMU 

The Meadow Creek HMU lies within the delta formed where Meadow Creek flows into 
the Snake River. Transects were not established from the deep-water edge of this wetland toward 
the upland, but instead, lie at the upstream extent of an emergent wetland area where the creek 
meanders to the river. Transects run from the base of the Highway 127 road grade to ·the east 
side of Meadow Creek. The transects cross the creek, which was very deep during May and 
September site visits. False indigo dominated in the shrub-scrub habitat at the upstream edge of 
the delta area, and reed canarygrass and cattail are common emergent plants. 

Canopy cover of persistent emergent vegetation measured in the plots was quite high on 
the wetland transects, ranging from 78 to 89.7% through the growing season (Figure 3.25). 
Shrub canopy cover, which consisted entirely of false indigo, increased from 28% in May to 51% 
in September. Line-intercept data for shrub canopy cover indicate a mean percent canopy cover 
of 51%, again consisting only of the shrub. Canopy cover of other herbaceous plants in the 
understory ( <10%) decreased through th.e growing season as the canopy cover of overstory plants 
increased. 

The delta area at the confluence of Meadow Creek with the Snake River appears to be 
increasing in size due to siltation and suhsequent establishment of emergent vegetation. The area 
of new palustrine emergent vegetation, which was mapped at the downstream extent of the delta, 
increased this cover type by about 7.8 acres (Figure 3.26). No palustrine forest was mapped, and 
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palustrine shrub-scrub canopy may actually have decreased at this site. Future vegetation 
succession at this site might be strongly influenced by false indigo which appears to play a 
particularly invasive role at this site without competition from other shrub species. 

Beaver sign was common throughout this area, but no lodges were observed. Few species 
of wildlife were observed at this site during the course of .field work. 

3.3.6 Willow Bar HMU 

Willow Bar Hl\1U lies on the south em shoreline of Little Goose reservoir near river 
mile 88. The name for this site is indeed appropriate--willow was the dominant vegetation 
occurring there. Substrate consisted of silty clay with a deep (approximately 3 - 6 em) bed of 
cobble, and gentle sloping shorelines were common throughout the HMU. Palustrine forest 
habitat was found scattered along the shores ofWillow Bar and consisted primarily of white alder 
and black locust species (Figure 3.27). A small inlet exists near the middle of this Hl\1U where 
public vehicle parking and boat launching are available. The steep banks and relatively deep 
waters of this inlet were not amenable for substantial palustrine emergent vegetation; however, 
small patches of bulrush and reed canarygrass were found occurring there. Palustrine emergent 
habitat was found along the rest of the shoreline at Willow Bar (Figure 3.27), and mapping of the 
area indicates a 10.7-acre increase in emergent vegetation. Palustrine forest habitat increased by 
almost 20 acres, and palustrine shrub-scrub habitat appeared to decrease slightly (1.4 acres). 

Wildlife abundance incidentally observed during this study was moderate. Species 
incidentally seen or herd included quail, pheasant, magpie, and waterfowl. Hunting pressure 
during the November survey was high. 

3.3. 7 Penawawa HMU 

The Penawawa wetland is located at the deha ofPenawawa Creek, which lies behind the 
railroad trestle. Habitat at this site was sheltered from the main river by the railroad grade. The 
delta was dominated by an even-aged stand of whiplash willow trees with a reed canarygrass 
understory. Transects were established from west to east, perpendicular to the stream flow. 
Transects start at the edge of the stream channel and run east to the OHWM. Upland transects 
include vegetation growing on the very steep and dry adjacent hillside. 
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Canopy cover measured in plots along the wetland transect indicated that persistent 
emergent vegetation and shrubs co-dominate the community (Figure 3.28). Shrub cover (37%) 
was slightly greater than persistent emergent cover (30%) in May, but emergent wetland canopy 
cover continued to increase through the growing season to 52% by September, while shrub 
canopy cover decreased. During our July site visit, we noticed that a flash flood had recently 
impacted this drainage. Large piles of debris were evident upstream of the main forest, and the 
river obviously had filled the entire valley floor. This flooding may have influenced measurements 
of canopy cover of the shrubs and herbaceous plants growing in the delta, which decreased 
sharply in July, but had increased somewhat by September. 

It was interesting to note that the flood deposited a layer of sih approximately 2 em thick 
throughout the study area. Floods such as this one may be common in this basin. Observation of 
sediment deposits along the stream bank indicate that more than a meter of deposition may have 
occurred in some areas of the site within the recent past. 

Mapping current habitat at this HMU indicated an increase of 19.8 acres in palustrine 
forest and a concurrent decrease in acreage of palustrine scrub shrub of25. 7 acres (Figure 3.29). 
The forested area is dominated by whiplash 'Willow, and previous mapping may have incorrectly 
identified these stands as scrub-shrub, or the stature and size of the trees may have increased 
significantly since 1987 photography. An additional 0.2 acres of palustrine emergent habitat also 
was mapped at the Penawawa HMU. No false indigo was found at this site or at any of the sites 
visited upstream. 
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Figure 3.29 Changes in Vegetation Cover at Penawawa HMU (PE=Palustrine emergent, PF=Palustrine 
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Beaver sloughs were common throughout the area, and evidence of recent beaver use of 
the willows is common. Bird species abundance was high in this forest area. This may be because 
similar habitats were not found in the vicinity of the HMU. 

3.3.8 Beckwith HMU 

The Beckwith HMU is located at the downstream side of what is known as Wade's Bar. 
The area was dominated by coyote willow with a very diverse, shallow emergent marsh between 
the shore and the emergent fringing willows. This marsh and the upland areas appear to have 
been heavily grazed by cattle. Transects were established from the OHWM north for 100m, but 
did not reach the deep-water edge of the willows. The transects cross the shallow emergent 
marsh area. The upland area is primarily grassland with a grove of very large black locust trees 
present just east of the site on the upland bench. Like the Ridpath HMU, this site appears to be a 
depositional environment because of its position along the Snake River flow and not from input 
from a side drainage. A beaver lodge was seen near the deep-water edge of the willows very near 
the site, and beaver sign was evident in the area. 

Canopy cover along the wetland transects at Beckwith was dissimilar to other sites studied 
for this report. Herbaceous grasses and forbs rather than persistent emergent vegetation bad the 
highest mean percent canopy cover along the transect at all three sampling dates (Figure 3.30). 
Cocklebur and redtop bentgrass (Agrastis stolonifera), considered weedy species, formed the 
majority of the herbaceous canopy at the site. Canopy cover of persistent emergent vegetation 
decreased between the July and September sampling period from 33 to 10.5%, possibly as a result 
of grazing on the site. Shrub canopy cover peaked at 27% during July and decreased slightly to 
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22% by September, but was relatively constant through the growing season. Line-intercept data 
for the Beckwith HMU indicate mean canopy cover for shrubs of23.7%, agreeing fairly well with 
information from wetland plots. 

Acreage of palustrine shrub-scrub along the Beckwith shoreline increased significantly by 
8.5 acres from 1987 to 1995 (Figure 3.31). A wide band of willows has established along shallow 
sandbars protecting the marshland area from wind and wave action. Palustrine emergent habitat 
also increased by 3 acres from that previously mapped. 

3.3.9 Shultz Bar HMU 

The Shultz Bar HMU is located in the center of what is known as Shuhz Bar on the north 
side of the river. This site appeared to be a depositional area, which is a result of its topography 
and location along the Snake River and not a result of regular deposition from a side drainage. 
Coyote willow and common cattail dominated the wetland area, and patches were dominated by 
common reed. A large patch of smooth sumac occurred within the upland portion of this site, but 
much of the upland area was disturbed, and vegetation was mostly weedy species. Transects 
were established from the deep-water edge to the OHWM at this site. A gravel roadway bisected 
the upland transects. 

Measurements of canopy cover on the wetland transects showed that persistent emergent 
vegetation was dominant at the site, but was greatest (43%) during the July sampling period 
(Figure 3.32). Shrub canopy cover also increased from May to July (10 to 29%} and decreased 
by September (23%). Line-intercept data for the shrub canopy cover at Schultz Bar HMU was 
23% (Figure 3.33). 

Results of field surveys and mapping indicated that palustrine emergent habitat increased 
at Shultz Bar by 3.87 acres from 1987 conditions (Figure 3.33). No increase was seen in 
palustrine forest habitat, but palustrine shrub-scrub vegetation along the shoreline increased by 8.4 
acres. Much of the palustrine shrub-scrub habitat consisted of willow stands that were often 
inundated by the river. No beaver lodges were detected at this site, but beaver sign was common. 
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3.3.1 0 Swift Bar HMU 

Swift Bar HMU exists on the northern shoreline of the Snake River, approximately 2 miles 
upstream ofRice Bar. Swift Island also was included in this study area. The island is located 
near the lower end of Swift Bar HMU and is predominately low cover grasses with one white 
alder tree. Shorelines on the island were gravelly; however, steep slopes will not contribute to 
developing emergent vegetation. Dryland areas of Swift Bar were a mosaic of grasslands, mesic 
shrub, and shrub-steppe. Other than a few trees (white alder and Russian olive) surveyed near the 
down river end of Swift Bar, very little palustrine forest was present. Mapping of the site 
indicated only 0.26 additional acres of palustrine forest habitat (Figure 3.34a and b). Swift Bar 
shorelines were a continuous strip (10m wide) of palustrine emergent and palustrine shrub-scrub 
habitat, which increased available habitat of these types by 9.6 and 10.1 acres, respectively. 
Palustrine shrub-scrub habitat was dominated by an uneven age stand of willow. No false indigo 
was found at this site. Palustrine emergent vegetation habitat was relatively diverse, containing a 
mixture of reed canarygrass, bulrush, cattail, and reeds. 

No incidental wildlife observations were recorded at this site. Substrate consisted of 
graveVcobble with sediment overlay along most of the HMU. 
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Figure 3.33 Changes in Vegetation Cover at Schultz Bar HMU (PE=Palustrine emergent, PF=Palustrine 
forest, PSS=Palustrine shrub scrub, F=forbs) 
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3.3.11 Swift Canyon 

The Swift Canyon site is located immediately upstream from Swift Bar and exists as an 
alluvial fan originating from a relatively large canyon. A shallow inlet is present near the middle 
section of this site where a small tree grove occurred. Cattail covered most of the inlet and were 
also found intermixed with willows near the upriver end of this site. Much of the shoreline area 
along Swift Canyon was considered palustrine shrub-scrub because developing willow stands 
were frequently encountered. No false indigo was found. Figure 3.35 illustrates the extent of 
additional shrub-scrub habitat--8.0 acres. Palustrine emergent habitat also increased by 1.9 acres. 
A relatively large bulrush patch was located near the lower end of this site, and reeds and scouring 
rush (Equisetum sp.) stands also were encountered. Substrate generally consisted of 
gravel/cobble with a thin sediment overlay. Shoreline bathymetry was rather steep along the 
lower end of Swift Canyon site, but progressed to gradual slopes proceeding upriver. 

No wildlife observations were recorded at this site. 

3.3.12 Rice Bar Hl\'IU 

Rice Bar is located on the southern shore of the Snake River and immediately upstream of 
the Penawawa Hl\1U. This bar appeared to be an old flood plain with much silty/clay sediment. 
A few small white alder and black locust groves were found at this site. With the shallow sloping 
bathymetry and deep sediment layer, the riverine shores were almost entirely covered with 
palustrine shrub-scrub and palustrine emergent vegetation (Figure 3.36). Palustrine shrub-scrub 
vegetation was largely even-aged stands of willow but was frequently intermixed with palustrine 
emergent species. Mapping of these areas revealed an add.itional2.36 acres of shrub-scrub habitat 
from that mapped for 1987 conditions. Our field surveys also indicated a small increase (2.2 
acres) in palustrine forest habitat at the site. 

Relatively high species richness was found for palustrine emergent vegetation, including 
cattail, reeds, bulrush, and canarygrass. Palustrine emergent habitat increased significantly at Rice 
Bar--an additionall7.8 acres were mapped. No false indigo was found at Rice Bar. Dryland 
areas were primarily grassland cover class. 

Wildlife abundance was moderate at Rice Bar HMU. Species encountered included quail, 
pheasant, numerous waterfow~ and signs of beaver activity. 
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3.4 Lower Granite Lake 

The pool behind Lower Granite Dam is the farthest upstream area investigated in this 
study. lbree of the 14 vegetation monitoring sites, Knoxway HMU, Alpowa HMU, and Chief 
Timothy HMU, occur within this reservoir. lbree other sites were surveyed and mapped to 
detect changes in riparian habitat: Centennial Island, Moses, and Wilma. Water level changes 
obsexved within this pool did not appear to mimic those of the other pools surveyed, and the data 
collected at these sites reflect this difference. Knoxway and Alpowa occur within delta areas, and 
Chief Timothy HMU occupies an exposed shoreline area. 

In general, palustrine emergent and palustrine forest habitats have increased at sites along 
this reservoir (Figure 3.37). Palustrine shrub-scrub habitat appears to have decreased at three of 
the six areas and increased significantly at only one area, Chief Timothy HMU. Water 
management within this pool may have enhanced the establishment and promotion of emergent 
plant species. Plant species diversity was higher at both Knoxway and Alpowa HMUs than at 
downstream areas, and some species encountered at this pool did not occur downstream 
Increased species diversity within this reservoir may also reflect climatic differences, specifically 
increased precipitation, between this reservoir and downstream regions. False indigo was not 
observed at any of the sites within this pool or in the vicinity. 

3.4.1 Knoxway HMU 

The Knoxway wetland occurs within the delta formed by Knoxway Canyon. The site 
contains a forest fringe within the upland transition zone and a diverse herbaceous layer in the 
exposed mud area. A large number of stumps and snags are partially submerged within the 
shallow water inlet. The initial raising of the elevation of this pool apparently inundated former 
forest habitat. Black locust and white alder occur up the canyon, and smooth sumac and 
perennial grasses occur along the steep slopes above the shoreline. Transects were established 
from the deep-water edge to the OHWM at this site. 

Knoxway Canyon contains a perennial stream that contributes significantly to the habitat 
values at this site. A diverse assemblage of herbaceous species of plants occWTed within the 
wetland area of this site, and species dominance changed through the sampling period. Canopy 
cover of herbaceous plants dominated the wetland through the growing season, increasing from 
55% in May to > 100% canopy cover by September. Persistent emergent vegetation decreased 
slightly during the growing season, and shrub canopy cover appeared to remain constant 
(Figure 3.38). 
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Figure 3.37 Changes in Riparian Habitat at Six Areas on Lower Granite Lake 
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Figure 3.38 Mean Percent Canopy Cover of Vegetation Types at Knoxway HMU 

Results of field surveys and mapping indicated that palustrine emergent and palustrine 
forest habitat areas increased by 0.65 and 0.5 acres (Figure 3.39), respectively, since previous 
survey and mapping efforts. This increase in emergent habitat appeared relatively small compared 
with other sites along the lower Snake River; however, the mouth ofK.noxway Canyon is narrow, 
surrounding hillsides are steep, and the potential area for vegetation establishment is also much 
smaller. 

Beaver activity was common among the forest vegetation at this site, but no beaver lodges 
were seen. Osprey (Pandion haliaetu.s) were noted at this site during several sampling periods as 
were wood ducks (Aix sponsa). One western screech owl (Orus kennicottii) was also observed 
during July. 

3.4.2 Centennial Island 

Centennial Island is a narrow sand bar located just below river mile 120 on Lower Granite 
Pool Gravelly substrate and steep bathymetry found on the north-facing shoreline d.o not appear 
to be amenable for palustrine emergent vegetation establishment. The downriver end of this 
island contained two patches of palustrine shrub-scrub [coyote willow and pacific willow (Salix 
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Figure 3.39 Chages in Vegetation Cover at Knoxway HMU (PE=Palustrine emergent, PF=Palustrine forest, 
G=grassland, F=forbs, MS=Mesic shrub) 



pacifica)] vegetation, which represents an increase of0.27 acres (Figure 3.40). Remaining 
portions of the island were sandy and contained riparian type forbs, heartweed (Polygonum 
persicaria), cocklebur, and ptmcture vine (Tribulus terrestris). The south-facing shoreline had 
rather gentle sloping bathymetry and finer sediments in the substrate compared to the north-facing 
shoreline. 

No incidental wildlife were observed at this site during November. 

3.4.3 Moses HMU 

Moses HMU is located on the northern shoreline of Lower Granite pool near river 
mile 130. Dryland areas of this HMU consist of a mosaic of tree groves, palustrine shrub-scrub, 
mesic shrub, and grassland. Most all Moses HMU shorelines are occupied by a mixture of 
palustrine shrub-scrub and palustrine emergent vegetation (Figure 3.41). Palustrine emergent 
vegetation occurring along the shoreline consists of bulrush, rush, heartweed, goldenrod 
(Solidago sp.), and sunflower (Helianthus sp.) mixed with yotmg willows. This habitat area 
increased by 4.17 a.cres. No false indigo was observed at this site. Substrate, beginning along the 
upriver portions ofMoses HMU, consisted of sandy gravel that gradually became predominantly 
cobble/rip rap progressing downriver. Bathymetry along the shoreline areas were generally gently 
sloping. Quail were the only wildlife observed at this site. 

3.4.4 Alpowa HMU 

The Alpowa wetland occurs within the outer edge of the delta formed by Alpowa Creek. 
This delta is relatively sheltered from the main river because oflandscape position within the 
canyon. A series of dead trees is present near the center of the site. Transects were established 
from the deep-water edge of the wetland to the edge of the shrub vegetation zone. Upland 
transects were placed within the shrub area. Both sets of transects occur within the delta wetland. 
This site displays a diverse assemblage of herbaceous plant species. Young sapling willows are 
also present. 

Data from the wetland plots indicated that canopy cover of herbaceous plants dominated 
the vegetation found at this site (Figure 3.42). Mean percent canopy cover of all three vegetation 
types--herbaceous, emergent, and shrubs--decreased significantly from May to July. Herbacous 
and emergent canopy cover were highest in September. 

Beaver sign was common along the stream and fringes of the wetland. 
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Figure 3.42 Mean Percent Canopy Cover of Vegetation Types at Alpowa HMU 

Figme 3. 43 shows the results of our .field survey and mapping efforts. Palustrine emergent 
habitat increased by 3.0 acres, and palustrine forest increased by 3.35 acres. Palustrine shrub­
scrub habitat actually decreased by 1.42 acres. This decrease along with the concurrent increase 
in palustrine forest habitat appears to reflect maturation and growth of shrub-sized vegetation 
into trees. 

The protected position of Alpowa HMU within the mouth of the canyon and the trees and 
mesic shrubs occurring along the creek appear to create favorable wildlife habitat. A number of 
bird species were observed during our surveys, including black-headed grosbeak (Pheucticus 
melanocephalus), yellow warbler (Dendroica petechia), bank swallow (Riparia riparia), bam 
swallow (Hirundo rustica), song sparrow, northern fl.ic.ker (Colaptes auratus), Canada goose, 
ring-necked pheasant, semipalmated sandpiper ( Caldris pus ilia), we stem sandpiper ( Caldris 
mauri), spotted sandpiper (Actitis macularia), killdeer (Charadrius vociferus), merlin (Falco 
columbarius), and American kestrel (Falco sparverius). Deer sign and beaver sign were also 
observed during the surveys. 
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Figure 3.43 Changes in Vegetation Cover at Alpowa Creek HMU (PE=Palustrine emergent, PF=Palustrine 
forest, PSS=PaJustrine shrub scrub, G=grassland, F=forbs, MS=Mesic shrub) 



3.4.5 Chief Timothy HMU 

The Chief Timothy HMU occurs within the irregularly flooded perimeter of a low island 
that occurs east of Chief Timothy State Park. The shore is regularly impacted by recreational 
boat wakes but appears to be well protected from erosion associated with changes in poor 
elevation. Wetland transects were established from the deep-water edge of the vegetation to the 
OHWM. Beach erosion from boat wakes resulted in shortening the length of Transect Con 
subsequent site visits. The upland/wetland interface is discontinuously vegetated with Russian 
olive and silver maple (Acer saccharum) trees. Upland transects traversed a weedy field 
containing very sandy soils. 

Canopy cover of species dominating the wetland transects varied through the growing 
season (Figure 3.44). Shrubs had the highest canopy cover along the transect during May and 
July (35 and 23%), but herbaceous plants and emergent plants increased in canopy cover from 
July to September. Line-intercept data (Table 3.1) indicate a much higher value, 52%, for shrub 
canopy cover than do the wetland plots, and may better reflect actual shrub canopy cover for the 
area. 

Figure 3.45 shows the extent of palustrine shrub-scrub habitat along the shoreline of Chief 
Timothy HMU, representing an increase in habitat of7.4 acres. Palustrine forest also increased 
within this HMU by 2.95 acres. 
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Figure 3.44 Mean Percent Canopy Cover of Vegetation Types at Chief Timothy HMU 

67 



01 
00 

500 FEET 

Ed 1995 PSS 
[JliJ 1995 PF 

0 

TIMOTHY 
1987 PF 
1987 PSS 
1987 G 
1987 F 
198 7 MS 

c :/prj/hep/dgn/ new- h ep/ lla.dgn Jan . 26, 1996 13 :11:07 

I 
\ 
) 
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Beaver use was noted for the area, but no lodges were seen at the site. A number of 
different birds use the forested and emergent habitat at Chief Timothy. Birds observed during our 
surveys included ring-necked pheasant, quail, bank swallow, robin, American goldfinch 
(Carduelis tristis), dark-eyedjunco (Junco hyemalis), song sparrow, yellow warbler, lesser 
goldfinch (Carduelis psaltria), northern harrier, osprey, Caspian tern (Sterna caspia), spotted 
sandpiper, belted kingfisher (Cery/e alcyon), great blue heron, mallard, cinnamon teal (Anas 
cyanoptera), and Canada goose. 

3.4.6 Wilma HMU 

Wilma HMU is located on the north shoreline of the Snake River near river mile 135 and 
the Port ofWhitman County. Dryland vegetation along Wilma HMU was composed of perennial 
grasses and forbs. Kochia sp. was a predominant weed occurring throughout the disturbed 
dryland areas. Several depressions, probably old dredge ponds, were observed near the middle of 
the Wilma HMIJ. One of these areas contained a mix of palustrine forest, palustrine shrub-scrub, 
and palustrine emergent vegetation types. Another area appeared to be a monoculture of Kochia. 

A strip of relatively tall ( 5 m) palustrine shrub-scrub vegetation was found occwring along 
the shores of this site with occasional patches of palustrine forests. Immediately adjacent to the 
water's edge, a strip of young (less than 1m tall) willow was found along most of the Wilma 
HMU. Little palustrine emergent vegetation was found along the shoreline, but palustrine 
emergent vegetation and palustrine forest appeared to have replaced shrub-scrub vegetation 
within one of the depressions. Figure 3.46 reflects these findings, indicating an increase in the 
number of acres of palustrine emergent vegetation (+3.0) and an increase of6.05 acres of 
palustrine forest. No false indigo was observed at this site. Substrate occurring along Wilma 
HMU consisted of fine sediment with a bed layer of cobble. 

Wildlife activity observed during October included quail, mallard, kingfisher, flicker, 
yellow-romped warbler (Dendroica coronata), dark-eyed junco, bank swallow, raccoon (Procyon 
lotor), beaver, coyote, and mink (Muste/a vison). 
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Figure .3.46 Changes in Vegetation Cover at Wilma HMU (PE=Palustrine emergent, PF=Palustrine forest, 
PSS=Palustrine shrub scrub, F=forbs) 



4.0 Conclusions and Recommendations 

During 1994 and 1995, PNNL staff assessed 28 riparian areas in the reservoirs of the 
lower Snake River in Washington. We conducted soil, water and vegetation surveys of28 diverse 
riparian habitat& At many of the sires, the plant comnumities ducumented along wetland tmnsects 
appeared to have established during the past 3 to 4 years, and are still developing floristically aod 
structurally. Colllllllmity species composition and canopy cover of dilli:rent vegetarian types­
herbaceous, persistent emergent, shrubs, and trees--varied over the growing season, aed appear to 
depend oo a complex interactinn of substrate and water level changes. 

Soils sampled along transects at sites where tnlmtaries flowed into the river were finer 
grained--loam and silt-loam soils. Soils at vegetation monitoring sites that were located along 
bars were sands or sandy loams. No significant differences in wster pH were found between sites. 
Observathms of plant >igor and senesence did not reveal any evidence of plant water stress at aoy 
of the monitoring sires. fhese Observations agree witb those ofPbillips (1992), who fuond DO 

evidence of plant water stress even during summer months. 

No specific trends were identified in canopy cover of vegetation twes along this reach of 
the Snake River. Previous studies (Taboret al. 1980, Meeks 1969, and Rorslett 1989) either 
predit.1.ed or observed increases in weedy annual species or a change in species composition ftom 
pereooial aquatic plants to drought-tolerant herbs and grasses. We found that herbaceous canopy 
cover of wetland areas on the Lower Granite pool was greater than the canopy cover of 
herbaceous forbs aed grasses at other monitoring sites downstreii.Dl. However, rew of the 
herbaceous species found at these sites were considered weedy species. Wetland plots at sites 
along the Lower Granite pool were not flooded during any of the sampling periods of our study. 

Shrub canopy cover measureroents varied from site to site and were influenced by 
topography and placement of the transects. No invasions offulse indigo occurred aloog the river 
above Meadow Creek HMU where fulse indigo was the only shrub species encountered. Other 
studies (Schmidt 1951, Moyle and Nielsen 1953, Dirschl et al 1974, Kantrud et al. 1989) 
reported a successional pathway where fluctuations in water level ultimately led to commonities 
dominated by woody species where shrubs and trees were dominant lifuforms. The invasion and 
domination of shrub-scrub commonities by fulse indigo shrubs at some of the sites may be a resnit 
of river regolatioa At the Riparia HMU, an even-aged fulse indigo stand may have established 
following the 1992 drawduwn tests on the Snake River. 

In general, the amounts of palustrine emergent and palustrine shrub-scrob habitat along 
the lower Snake River appeared to be increasing. Our observations indicated that sigoificant 
increases in palustrine emergent vegetation occurred at the confluence of tributaries with the main 
river. Painstrine shrub-scrub vegetation appears most likely to increase along bars that are 
somewhat protected from wind and wave erosion. Several depositional bars included in this study 
had yoong, fringing, emergent scrnb-willow communities developing along the shoreline. Some 
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study areas also exhibited increased palustrine furest habitat, usually at the expense of shrub-scrub 
habitat. These increases in habitat extent may be a result of cwrent operating strategies that 
maintain operating pools behind the four dama Ill minimum levels, thus increasing the area of 
shoreline avorilable fur vegetation establishment. 

Mapping changes in vegetatioe types at the 28 sites revealed that palustrine emergent and 
palustrine sitrub-scrnb habitat generally have increased along the lower Snake River since 1987. 
Total palustrine emergent habitat increased by 134 acres, palustrine shrub-scrub habitat increased 
by 88 acres, and palustrine forest increased by 34 acres 111 the 28 sites surveyed. Th- acreage 
estintates are based on limited mapping of the sites and may not include all the new habitat along 
the shoreline of these areas; however, these estimates indicate that the types and amount of 
avorilable habitat along the lower Snake River are changing These differences may be a result of 
lowering operatiag pools behind the dama and providing additioeal substrate for vegetation 
establishment. Sihation and soil deposition occurrlug alongside trilmtaries to the main river also 
appeared to have created additioeal areas suitable fur establishment of emergent and shrub· scrub 
vegetation. 

Predicting changes in community composition and structure at these diverse riparian sites 
will require a more complex analysis ofvegetarion infOrmation in concert witb substrate 
information and data on the periodicity of flooding aod dewatering at each site. We recommeod 
that the ACOE use e>dsting GIS information concerning bathymetry and shoreline elevations to 
detennine the extent of the zone between the OHWM md minimum operating pool along the 
shoreline of eacb of the four reservoir11. Ims information shonld be reviewed in concert witb the 
information for each survey site concerning the acreage and types of habitat occurring within this 
zone. This aoalysis would __provide insight into the potentialextellt ofhabitat development along 
the shores of each pool We also suggest that the ACOE incorporate existing information 
concerning the topography, substrate, and vegetation information from eacb of the monitoring 
silos to model potential habitat composition. 
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Appendix A 

Monitoring Protocols 



Vegetation Measurement 

Individual Quadrant Data 

Qualitative measurements as described below were done within the 0.5 square meter plots along 
the wetland\riparian transects. 

LEAF COLOR: Leaf colors were determined and recorded by species, using a Munsell P!Jmt 
TISSUe Color Chart. 

DESICCATION: 1. turgid: no observed desiccation 
2. slightly wilted: one or more branches or leaves drooping 
3. wilted: leaves or branches obviously drooping 
4. dessicated: leaves dry 

SENESCENCE: 1. seedling: p!Jmt grown ftom seed this year 

VIGOR: 

COVER: 

2. p!Jmt (not flowering): plant wen developed, no flowers visible 
3. p!Jmt (flowering): p!Jmt well developed, flowers present 
4. seed dispersal: mature seeds actively delriscent 
5, scene scent: fall die back or dormant 
6. dead: annual or perennial p!Jmt dead 

1. very feeble: p!Jmt dying back, no new growth, very stressed 
2. feeble: p!Jmt has minimal new growth, stressed 
3. normal: p!Jmt heahhy, some new growth visible, no obvious stress 
4. vigorous: new growth obvious, p!Jmt thriving 
5. ex.ceptiodailyvigorous: abundant new growth, p!Jmt flourishing 

Cover estimates within the Daubenmire plots were visually determined to the 
nearest 5 percent and overall dominance of native/non-natives and i:nvasives 
species will be estimated using the following cover classes: 

L 0..5 %coverage 
2. 5-25 %coverage 
3. 25~50% coverage 
4. 50-75 o.;o coverage 
5. 75~95 %coverage 
6. 95-100% coverage 

Colonization and recruitment were recorded for each species within each plot by distinguishing 
seedling growth versus vegetative or perennial growth furms. 
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COLONlZATION; Individuals or clonal patches observed spreading from existing rooted 
plants. 

RECRUITMENT: Individual plants observed growing from seeds originating from the 
exisring seed banks or from outside of the immediate vicinity of the plot, 
measured by percent cover of new seedlings. Plants rhizomatously 
spreading were not inclnded. 

JOO..Meter Radius Plot Data 

Density and vigor within the 300 meter plots were measured using qualitative measures as 
follows: 

DENSITY: 

VIGOR: 

I. individual plant: one plant seen in entire 300 meter radius plot 
2. rare occurrence: a few plants found in particular microhabitats 
3. occasional: species seen througbout area, but rare 
4. common: species seen regularly througbout area 
5. abundant: species seen m most microhabitats and common 
6. very abundant: species ubiquitous and dominant 

I. thriving: new growth obvious 
2. normal: limited new growth, some signs of senescence 
3. stressed: obvious signs of stress including die back, senescence, 
wilting, or death 

30-Meter Upland Transect Quadrant Data 

Shrub and tree height were measured using a rod measured in meters. 

Diameter Breast Height were measured for each tree using a DBH tape measure. 

COVER: Cover estimates within the Daubenmire plots were visually determined to the 
nearest 5 percent and overall dominance of native\non-natives and invasives species were 
estimated using the following cover classes: 

I. 0-5 %coverage 
2. 5-25 % coverage 
3. 25-50% coverage 
4. 50-i5 % coverage 
5. 15-95% coverage 
6. 95-100 Dfa coverage 
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Water Test Methods 

TEMPERATURE: Water temperature was measured in the field using an Orion modei250A 
pHitemperature meter. 

pH: Water pH was measured when present in the field using an Orion model250A 
pH\temperature meter. 

DO: Dissolved oxygen WllS measured when present in the field using a YSI model SOB DO 
meter. 

Soil Test Methods 

pH: soil pH was measured in the field using a LaMotte Model AM-31 soil test kit. 

MOISTURE CONTENT: Ao approved soils labs completed the analysis of water content in the 
soil by measuring the mass of a soil ssmple and then remeasuring the mass aftet the ssmple has 
been dried to a constant weight. Method: ASTM D 2216-92. 

FIELD MOISTURE CAPACITY: Field moisture capacity was measured using ASTM staodard 
test methods or equivalent to obtain water holding capacity, tests Wete run by the University of 
Idaho Soils Laboratory. 

PERCENT ORGANIC MATTER: Peroent organic matter was detennined using a calorimetric 
procednre as outlined in Soil Science jow:n.al volume 112. This procedure WllS conducted by the 
Uuiversity ofldaho Soils Laboratory. 

NUTRlENT CONTENT: Nutrlem content -lysis was completed for macronutrieots at the 
Uuiversity ofidaho Soils Laboratory. 

Soil Panicle Size: The Uuiversity ofldaho Soils Laboratory conducted a sieve analysis and a 
standard hydrometer test for particle size distribution. Methods; ASTM D 422·63 (reapproved 
1990) and ASTM 1140·92. 

Soil Texture Class: Hand texturing was done in the field using the basic soil textural classes per 
the Soil SJI.oi!l:l! Manuill Agricultural Handbook Number 18. 

Oxidation: Redoximorphic features, as identified in Techoical Boiletin 30IIi:om the North 
Carolina Agricultural Research Service (Notth Carolina State Uuiversity) wete identified in the 
field. 

A3 





Appendix B 

Soil and Water Analyses 



Table B.l 

Soil Moisture Content(%) 

Loot Island 15-Moy 23.1 33.8 25.2 
24-lul 2T9 42.6 16.2 

HoUebeck 15-Moy 20.5 36.9 23.3 
24-lul 38.5 35.5 19.5 

Skookum 16-May 25.1 26.1 28.5 
27~Jul 28.3 42.2 88.7 

TU<ailllO!l !9-Mlly 33.8 39.6 50.9 
23-lul 35.7 4L8 47.7 

Riparia 16-May 21.7 29.5 27.2 
26-Iul 32.2 33.8 31.8 

Ridpath 17-May l3.2 26.6 25.9 
27-Jul 23.! 32.9 32.8 

New York Gulch l7~May 29.7 31.1 20.2 
27-lul 39.8 33.2 22.6 

Meadow Creek 18-May 36.3 24.7 55.9 
22-Iul 47.5 28.7 55.0 

PenaWllwa 18-May zs.s 36.5 33.6 
21-Jul 46.4 40.2 40.2 

Beckwith 2I~May 30.5 33.7 28.2 
25-Iul 37.2 35.5 34.0 

Schultz 21-May 30.0 39.0 22.7 
25~Jul 3!.1 38.5 04.4 

Knoxway 21~May 38.2 37.2 3.S.7 
27-lul 45.8 44.8 37.9 

Alpowa 20.May 38.2 37.2 357 
21-Jul 45J~ 44.8 37.9 

Chief Timothy 20.Moy 25.9 22.6 16.9 
21~Jul 25.7 29.1 20.8 
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Table B.2 

Water Depths Measured iD May 1995 (em) 

Lost Island 9() 37 l 

HPUebeck 6 4a -15 

Skoolrum 50 25 -10 

Tw:annon 30 20 -I 

50 45 20 

Ridpoth 70 55 -20 

New Yorlr Gulch 75 45 -60 

Meadow Creek 10 -30 -20 

Pe1:ilw•wa to 5 -57 

llcckwilh 785 2<1 -20 

S<:hutt. 85 so I 

Knoxway -30 ? ? 

-40 -35 -70 

-l -80 -80 

Note: 0 =ground sutface 
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FROM: ANALYTICAL SCIENCES LABORATORY 
UNIVERSITY OF IDAHO 
HOlM RESEARCH CENTER 
MOSCOW, tO 83844-2203 

Q(l.te Rebeived;MAY 23, i1l9S Fe6. $4024 00 Budget ltV-1033-01 Flte:SMMS38 
PFIEUMJNARY REPORT 

Ao.IY!UOC /4.,.£L oato: 7-N .... 'lr' 
Group l!;m:lar A...,.~ ~ t&J~ Date: ?->~.(r • 

SAT. NaOAC PARTIClE SIZE DISTRIBUTION MOISTURE RETENTION 
SAMPLE LAS# PASTE p < OM N03·N NH4-N MOIS1l.I~E SAND caY SILT TEXTURE 113 1S 

LOST ISLAND B-3 1262 51 'l.6 62 0.66 <0.4 3.0 33.8 30 92.0 2.0 ... SAND 6.7 2.4 

tD LOST ISLAND S.5 ~263 5.9 2. ~ '' 0.53 <OA '' 25.2 1.5 90.0 2.0 ••• SAND 61 2.4 
..... HOLL£BECK 8-1 1264 6.1 1.0 117 .... «:OA 2.1 "'~ 08 64.0 6.0 30.0 SANDY LOAM 13.6 4.5 

HOltE BECK 8-3 1265 5.3 1' 84 1.03 <Q4 4.3 36.9 3.5 64.4 20 33.6 SANDY LOAM 118 4.1 
HOLLE BECK B-5 1266 8.4 4.1 87 .... 0.4 2.1 23.3 1.2 84.6 0.0 15.2 LOAMYSAttO 6.1 2.6 
SKOOKUMS-1 12<l7 7.6 3.5 121 OA4 <0.4 3.6 25.1 1.5 048 4. 41.2 SANDY LOAM 1;3_6 5.2 
SKOOKUMB·3 ,,.. 7.8 3.1 117 0.48 <0.4 1.4 26.1 17 46.6 4.0 49.2 SANOY LOAM 16.2 5.7 
SKOOKUM B-5 1269 7.6 2.0 139 0.60 <0.4 1.2 26.5 2.1 42Jl 6.0 51.2 S!LTLOAM 24.9 7.0 
NEW YOR,( GULCH i:'Jw1 1UO 7.7 3.6 122 0 ... 0.4 2.5 23.1 2.3 40Ji 4.0 55.2 SilT LOAM 15.2 ' ' NEW YOM GULCH B--3 1271 7.0 3.3 135 0.94 <:;0.4 ,. 37.7 3.6 46_6 2.0 512 SILT LOAM 17.3 57 
NEW YORK GULCH 8·5 1272 8.o 7.7 108 iUS <OA 0.6 20.2 0.7 76A! 4.0 1!1,2 LOAMY SAND 12.8 4.2 
TUCANNON S.1 1273 M " 172 1.52 <0.4 2.1 33.6 3.0 24"'~ 6.0 69.2 SILT LOAM 331 8.1 
TUCANNON S.J 1274 .. 2.4 111 us <0.4 u- 39.6 4.0 20.8 6.0 13_2 SILT LOAM J7.S 9.5 
TUCANNON B-5 1275 6.0 28 ao 2.61 <0.4 1.2 50.9 .. 111.6 8.0 r:t2 'SILT LOAM .... 12.2 
RIPARIAB-1 1276 84 16.6 298 0.97 <0.4 7.6 2U 1 0 61.0 5.0 34.0 SANOY LOAM 17.7 5.0 
RIPARIA B-3 1217 7 .• 14 164 us <OA 2.1 29.5 2.3 76.6 2.0 192 LOAMY SAND 12 0 4.4 
RIPARIA 8-5 1276 6.8 5.5 100 '1.64 <0_4 2.1 27.2 1.9 764 4.4 191 LOAMY SAND 15.1 5.8 
RIOPATH8·1 12711 7.2 23 .. 0.33 <0.4 3.3 23.2 1.2 95.2 0.6 4.0 SAND 6.1 3.0 
RIDPATH 6·3 1160 7.1 1.5 141 0,01 <0.4 2.2 ,.. 1.8 45.2 4.8 50.0 SANDY LOAM 26.9 1.7 
RIDPATH B-5 1281 62 5.0 138 0.25 ""' 0.4 25.9 1.7 57.2 4.6 36.0 SANDY LOAM 233 S.7 



fROM: ANAt 'fl'lCAL SCIENCES LABORATORY 
UNIVERSITY OF IDAHO 
HOlM RESEARCH CENTER 
MOSCOW, 10 63844-22Q3 

Date R.;x;eived-MAY 23. 1995 Fee: $3024J/JJ BudQet#:V·1033-01 Fita:SMA.f:IS:J& 
PRELIMINARY REPORT 

Ao!'!'IIOC'-4~ ~ Date: ~.J.t.-z.:r-

Group Leadllr: .&.. ,t[.,Y.&i"'- Date· 7->r·tr 

SAT. NaOAC PARTICLE SIZE DISTRIBUTION MOISTURE RETENTION 
SAMPLE LAa• PASTE ? K O,M, NOJ.N NH4-N MOISTURE SAND CLAY StU TEXTURE 113 15 

PENAWAWA 8-3 1263 ••• 7.0 , .. 2.65 " 1.5 3U 3.4 29.2 ••• 620 SILT LOAM "'·' t2.8 
PENAWAWA 6-5 1284 6.1 6.3 1711 U5 07 1.0 33.6 3.0 -t:u: 4.6 s:t.o SILT lOAM 36.2 11.0 

"' 
MEAOOW CREEKS. t 1285 7.4 4.4 141 1.62 «OA 1.3 "'' 3.4 37.:2 6.S 560 SILT LOAM JUi •. o 
MEAOO'H CREEK B-3 , .. ... 12.4 ,. 1.32 0.5 ,. 24.7 1.5 49.2 4.6 46.0 SANOY LOAM 23.1 7.6 ... MEADOW CREEK B·5 1287 7.1 5.4 161 2.14 0.7 1.7 55.9 6.7 4U '' 5M SILT LOAM 29.4 " BECKWITH B·1 1266 ... '' 131 074 <0.4 1.2 30.5 2.4 63.2 0.8 ,.,0 SANDY LOAM 17.;1 6.2 
8ECKWrTH 8-3 1289 7,4 31 122 0.12 <04 Hl9 33.7 3.0 65.2 o.a 34.0 SANDY lOAM 1:U 5.5 
BECKWITH &5 1290 7.6 11.9 157 0.44 <0.4 0.5 28.2 2.0 43.2 .. 52.0 SlLTLOAM 25.5 9.1 
SCHut.Tl8w1 1201 7.6 5.2 "' 0.60 0.9 1.1 300 2.4 67.2 0.8 12.0 SAND 6.9 3A 
SCHULTZ 8-3 1:292 6.9 3.3 95 092 <OA 0.9 .39.0 3.9 77.2 0.8 220 lOAMY SAND 133 4.8 
SCHULTl.B-5 1293 n 3.8 04 0.24 <04 14 22,7 1.1 9fL2 o.e 0.0 SAND 53 2.3 
AlPOWAB-1 1294 7.2 6.3 151 1.68 0.6 44.4 36,2 37 JU '' ... o SILTLOAM 26.!1 ... 
ALPOWAB-3 1295 6.9 6.4 178 2,13 <04 42.4 37.2 3.6 21.2 4.8 74.0 SILT LOAM JSA 9.1 
ALPOWA a.s "" 7.0 5.6 153 1 ... <0.4 4tH 35.7 3.3 35.2 2.8 62.0 SlLT LOAM 28.4 1A 
KNOXWAYB-1 1297 6.5 5.1 151 1.&4 <0.4 50.5 37.7 3.6 31.2 2.6 £6.0 SILT LOAM 2:JA 0.7 
KNOXWA.Y B-3 1298 5.6 H 146 3.27 <0.4 21.2 "' ••• 25.2 28 72.0 SILT LOAM 33.1 9.0 
KNOXWAY 8-S 12119 64 4.6 "' 3.72 10 1.9 J6.7 35 41.2 '' 560 StLTLOAM 25.4 '1 
CHIEF TIMOTHY 8·1 1300 ... 4.1 ,., 0.51 <0.4 7.0 25.9 1.7 81.2 o.e 18.0 lOAMY SAND •• 3.5 
CHlEF TIMOTHY B-3 1301 7.6 2.9 76 0.33 <OA 0.5 22.6 1.1 91.2 0.6 ••• SAND ... 2.9 
CHIEF TIMOTHY S.5 1302 7.3 2.4 70 0.33 <0.4 0.5 1lt9 0.2 111.2 0.0 ••• SAND • •• 3.1 
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Table C.! 
Wedand Transect: Line Intercept Data(%) 

Lost Island AMFR SAEX 

A 4.5 82.2 0.0 82.1 

B 13 15.3 13.8 29.1 

c 20 18.0 1.5 19.5 

HD!lebeck SAEX AMFR ELAN 

A 45 l.l l.5 4.2 6.8 

B 40 4.2 32.0 2.7 38.9 

c 20 0.0 0.0 22.0 22 

S.koolrnm SAEX AMFR SAAM ALRH RUD1 

A 28 13.4 42.1 0.3 23.6 13.0 93 

B 30 33.0 42.0 00 0.0 0.0 75 

Tuoannon SAEX AMFR 

A 81 6.8 00 6.8 

B 100 1.8 0.8 2.6 

c 100 21.1 0.1 21.2 

.R.iparia SAEX AMFR 

A 40 4.7 20.0 24.7 

B 48 13.1 17.5 30.6 

c 43 2L3 5.6 26.9 

Ridpath SAEX AMFR SAAM ELAN SABA 

A 88 90.7 17.0 0.1 1.1 6.8 116.8 

B 92 79.7 30,4 3.6 0.0 0.0 113.7 

c 95 54.0 40.3 0.2 0.0 0.0 94.5 

New York Gulch AMFR SAEX 

A 100 16.2 0,0 16.2 

B 100 7.9 3.8 11.7 

c 96 0.1 0.0 0.1 

Meadow Creek AMFR 

B 42 45.7 45.1 

c 40 55.1 55.7 
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Table C.l (Cont'd) 
Wetland Traoseet: Line Intercept Data (%) 

Penawawa SALA ACSA 

A 40 24,5 0,0 24.5 

B 58 34,1 6,2 403 

c 15 56.4 M 56.4 

Becl>wiili SAEX SAAM 

A 100 B L2 n 
B 100 1H &7 2H 

c 100 2U 65 3H 

Schultr; SAEX SAA.\.1 

A 52 34,5 ns 4K3 

B 6() 285 JO,l 39 

c 61 383 21.4 59,1 

Knoxway SAAM ALRH SAEX 

A 46 3,9 0,0 0,0 3,9 

B 51 0,0 21 M 2, l 

c 36 0,0 M 8,0 8 

Alpowa SAAM SAEX 

A 86 5,3 0.0 5,3 

B 89 '"' 3.9 7,2 

c 84 4,5 2.1 6.7 

Chief Timothy SAA.\.1 SAEX 

A 17 10.0 59.4 69A 

B 18 6,1 47.7 53.8 

c 24 0,0 31,6 31,6 

AIJlH =Alma rlwmhifolio 
~=Amorplta.frutwa= 
ELAN= E:loeogmu rmpmfolia 
RUDI = Ibibu.~~ discolor 

SMM =Salix gmygflalo!'J;rs 
SABA =Sal it b.zby/QW/ca 
SAEX =Salir uigt<01 
SALA = Softx lwiandra 

II· M1tTinA.WETNlo:ll.Jk.d.'<l'tlt 
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TableC.2 
Upland Line Trameet: Line Intereept Data (%) 

Lost Island SAEX ELAN AMFR ROW 
D 

A 0.0 0.0 0.0 0.0 0.0 

B 4.0 11.6 5.0 L3 11.6 

c 26.0 0.0 0.0 0.0 26.0 

!loll'""'"' SAEX ELAN 

A 8.3 !0.0 lS.O 

B 30.0 10.0 40.0 

c 40.0 40.0 40.0 

Sloookwn RUDI ROPS AMFR JUCC CHNA RHTR 

A 13.3 26.6 0.0 0.0 0.0 0.0 26.6 

B 0.0 0.0 2.3 46 15.3 4.6 

Tuoannon SAEX AMFR 

A 59.6 0.0 59.6 

B 38.0 0.0 38.0 

c 623 11.3 73.6 

Ripw SAEX A.\lFR 

A 33.3 100.0 1000 

B 50.0 74.2 76.4 

c 37.0 410 49.3 

Ridpath RUDI ELA!< CERE MOAL LOMB ~ 
A 66.0 !OCto 10.0 13.3 36.6 100.0 

B 67.3 5.0 2.6 7L6 

c 6.6 1.6 16.6 16.6 

New York SAEX AMFR 
Gulch 

A l.3 68.3 68.3 

B 3.0 94.3 94.3 

c 0.0 64.3 64.3 

M<>adow AMFR Shrub 
Creek 

A 69.3 69.3 
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Table C.l (Cont'd) 
Upland Line TrallieCt; Line Intercept Data (%) 

B 47,0 14,0 S8,6 

c 7,3 S3 12,6 

Penawawa LERE ALSA 

A 22,0 220 

B 183 13.3 216 

c 23,3 23,3 

Be<kwith RULA RUDI 

A 123 123 

B 03 0,3 

c 19,3 19,3 

Schultz RHGL SAEX RODU 

A 283 M 2&3 

B H M 15.0 17,6 

c 2H 0,0 M 2H 

Knoxway ALRH RIAU PRVI ROSP MOAL PilLE ROPS SAEX 

A 44,6 M 3S3 M 333 !03 24.6 0,0 100,0 

B 49.0 9.3 0.0 M 2,6 0.0 M 0.0 49.3 

c 39.0 0.0 7.6 !23 H6 0.0 M 4.6 74,6 

AJpowa SAAM ACSA SAEX 

A 16.3 M 0.0 16.3 

B 3.6 LO 0.0 4.6 

c 170 0.0 2.6 19.0 

Cbicf ALSA ELAN RUDI SAEX 
TiJ:nl:,thy 

A 36 no 22.3 M 38.6 

B 11.6 25.0 M 13.6 37.0 

c 0.0 0,0 0.0 0,0 0,0 
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Table C.2 (Cont'd) 
Upland Line Transect; Line Intercept Data (%) 

ACSA"" Acersaccharum (Sugar maple) 
ALRH""' Alnw rhombifo/Ja 
AMFR = Amorpha frulfccua (Fa.l&o indigo) 
CERE= CeitiX Nticukloo {Hackbeny) 
CHNA = Chrysmhamnw now.ewllll' (Gray rabbitbrush) 
ELAN= Eiaeagnw angwtifolla (Russian olive) 
IUOC =Juniperus rxcide.nwlis (Western juniper) 
LOMB = Loml>ary pop/or (Lombudy popl.r) 
MOAL=MoruJ alba (Mulbetry) 
PHLE = Philod.lphia /ewtrli (Mookoomge) 
RHOL=Rhu. g/obra (SmOOlb sum"') 
RHI'R =Rhus trilobita (Poison oak) 
RIA V = Ribes aureum (Currant) 
ROPS =Robinia~ (BI"'k locust) 
ROSP""' Rosa sp, (Rose species) 
ROWD =Rosa woodsii (Wood rose) 
RPVI = Prunus virginiana (Choke dieny) 
RUDI ""Rllbua dtscolot' (Himalayan blackberry) 
RtiLA =Rubus lacincatus (Evergn:cn blackben:y) 
SAAM =SaliX amtgdalotdet (Peachleaf'Nillow) 
SABA= Salix babylonica 
SAEX =Salix exigua (Coyote willow) 
SALA ""Salix: la.riarrdro 



TableC.3 Calculated Change in ~creage of Habitat Types Along the 
Shoreline 

LOCATION CLASS 1995 ACRES 1987 ACRES NET CHANGE 

55Mll.ll AMORFA 0.39 0.00 0.39 
55MILE PE 0.83 0.00 0.83 
55MILE PF 0.77 0.23 0.54 
55MILE PSS 8.89 9.09 .{),20 

ALPOWA AMORFA 0.00 0.00 0.00 
ALPOWA PE 5.57 2.61 2.96 
ALPOWA PF 3.35 0.00 3.35 
ALPOWA PSS 2.07 3.49" ·1.42 
AYER AMORFA 4,78 0.00 4.78 
AYER PE 1.04 0.74 0.29 
AYER PF 0.63 0.00 0.63 
AYER PSS 0.45 0.48 .{),Q3 

BECKWITH AMORFA 0.00 0.00 0.00 
BECKWITH PE 3.03 0.00 3.03 
BECKWITH PF 0.00 0.00 0.00 
BECKWITH PSS 8.49 0.00 8.49 
BIG FLAT AMORFA 0.39 0.00 0.39 
BIG FLAT PE 10.68 0.00 10.68 
BIG FLAT PF 3.31 0.66 2.64 
BIG FLAT PSS 13.41 0.65 !2.76 
CENTEN.ISL AMORFA 0.00 0.00 0.00 
CENTEN.ISL PE 0.00 0.00 0.00 
CENTEN.ISL PF 0.00 0.00 0.00 
CENTEN.!SL PSS 0.27 0.00 0.27 
CHIEF TIM AMORFA 0.00 0.00 0.00 
CHIEF TIM PE 0.00 0.00 0.00 
CHIEF TIM PF 5.82 2.Bll 2.95 
CHIEF TIM PSS 10.02 2.66 7.36 
HOLLEBECK AMORFA 0.46 0.00 0.46 
HOLLEBECK PE 2.97 2.15 0.83 
HOLLEBECI{ PF 0.00 0.00 o.oo 
HOLLEBECK pss 0.01 0.00 O.ot 
KNOXWAY AMORFA 0.00 0.00 0.00 
KNOXWAY PE 0.65 0.00 0.65 
KNOXWAY PF 0.51 0.00 0.51 
KNOXWAY PSS 0.00 0.00 0.00 
LOST ISLE AMORFA 0.09 0.00 0.09 
LOST ISLE PE 12.17 0.91 11.26 
LOST ISLE PF 0.03 0.00 0.03 
LOST ISLE PSS 0.22 0.00 0.22 
MEAOOWCR AMORFA 0.42 0.00 0.42 
MEAOOWCR PE 12.92 5.16 7.76 
MEAOOWCR PF 0.00 0.00 0.00 
MEAOOWCR PSS 0.42 4.23 -3.81 
MOSES AMORFA 0.00 0.00 0,00 
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MOSES PE 4.17 0.00 4.17 
MOSES PF 1.16 0.00 1.16 
MOSES PSS 0.10 0.00 0.10 
NY BAR AMORFA 3.61 0.00 3.61 
NY BAR PE 0.00 0.00 0.00 
NY BAR PF 0.00 0.00 0.00 
NY BAR PSS 0.00 0.00 0.00 
NY GULCH AMORFA 1.34 0.00 1.34 
NY GULCH PE 6.97 0.22 6.75 
NY GULCH PF 0.00 0.00 0.00 
NY GULCH PSS 0.38 4.22 -3.84 
NY1SLE AMORFA o• 0.00 0.00 
NY ISLE PE 0.00 0.00 0.00 
NY ISLE PF 1.20 0.00 1.20 
NY ISLE PSS 8.31 2.85 5.45 
PALOUSER. AMORFA 0.18 0.00 0.18 
PALOUSER. PE 40.55 15.55 25.00 
PALOUSER. PF 4.91 0.00 4.91 
PALOUSER. PSS 6.68 0.00 6.68 
PENAWAWA AMORFA 0.00 0.00 0.00 
PENAWAWA PE 0.19 0.00 0.19 
PENAWAWA PF 29.17 9.35 19.82 
PENAWAWA PSS 0.00 25.76 -25.76 
RICE BAR AMORFA 0.00 0.00 0.00 
RICE BAR PE 17.85 0.00 17.85 

RICE BAR PF 2.74 0.56 2.18 
RICE BAR PSS 3.13 0.83 2.30 
RIDPATH AMORFA 1.14 0.00 1.14 
RIDPATH PE 0.67 0.00 0.67 
RIDPATH PF 2.36 1.38 0.98 
RIDPATH PSS 7.13 0.00 7.13 
RIP ARIA AMORFA 1.81 0.00 1.81 
RIP ARIA PE 9.05 3.16 5.89 
RIP ARIA PF 10.16 9.14 1.02 
RIP ARIA PSS 8.50 6.14 2.35 
SCHULTZ AMORFA 0.00 0.00 0.00 
SCHULTZ PE 3.87 0.00 3.87 
SCHULTZ PF 0.97 0.97 0.00 
SCHULTZ PSS 5.33 3.04 8.37 
SKOOKUM AMORFA 0.19 0.00 0.19 
SKOOKUM PE 0.13 0.00 0.13 
SKOOKUM PF 0.02 0.00 0.00 
SKOOKUM PSS 0.25 0.00 0.25 
SWIFT BAR AMORFA 0.00 0.00 0.00 
SWIFT BAR PE 9.58 0.00 9.58 
SWIFT BAR PF 0.26 0.00 0.26 
SWIFT BAR PSS 10.32 0.25 10.07 

SWIFT CAN AMORFA 0.00 0.00 0.00 
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SWIFT CAN PE 1.89 0.00 1.89 
SWIFT CAN PF 0.15 0.00 0.!5 
SWIFrCAN PSS 8.02 0.00 8.02 
SWIFr!SLE AMORFA 0.00 0.00 0.00 
SW!Fr ISUl PE 0.00 0.00 0.00 
SWIFriSUl PF 0.00 0.00 0.00 
SWIFriSUl PSS 0.00 0.00 0.00 
TOUCANNON AMORFA 0.00 0.00 0.00 
TOUCANNON PE 10.93 5.58 5.36 
TOUCANNON PF 7.35 2.60 4.75 
TOUCANNON P5S 11.60 19.52 -7.92 
WALKER AMORFA 0.00 0.00 0.00 
WALKER PE 3.16 2.53 0.64 
WALKER PF 2.84 2.13 0.71 
WALKER PSS 5.91 5.48 0.43 
WILLOW AMORFA 0.00 0.00 o.oo 
WILLOW PE 10.70 0.00 10.70 
WILLOW PF 19.79 0.00 19.79 
Wn.LOW PSS 3.95 5.36 -1.41 
WILMA AMORFA 0.00 0.00 0.00 
WILMA PE 2.97 0.00 2.91 
WILMA PF 6.59 0.53 6.05 
WILMA PSS 12.21 13.96 -l. 75 
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Table C.4 ¥ean Percent Canopy Cover on Wetland Transects at Alpawa 

PlantS ;., Date Mean I C Mean Mean 
Digitaria sp. 20-May 0.00 0.00 0.00 
Veronica americana 20-May 0.00 0.00 0.00 0.00 
Veronica biloba 20-May 0.00 0.00 0.00 0.00 
Polygonum hydropiper 20-May 13.50 9.00 8.50 10.33 
Polygonum. persicaria 20-May 3.50 0.00 0.00 1.17 
R.aounculus scelera.tus 20-May 6.00 0.50 0.50 2.33 
Solidago occidentalis • 20-May 3.00 0.00 9.00 4.00 
Epilobium. sp. 2(}-May 41.50 37.00 21.00 33.17 
Xanthium strumarium. 20-May 23.00 20.00 40.50 27.83 
Lycopus sp. 2(}-May 0.50 0.00 0.00 0.17 
Slellaria sp. 20-May 0.00 0.00 0.00 0.00 
Impatiens noli-tangere 20-May 0.50 0.00 0.00 0.17 
Gnaphalium. palustre 20-May 1.00 0.00 0.00 0.33 
Polygonum.lapathifolium. 2(}-May 3.00 1.00 10.50 4.83 
Bidens cemua 2(}-May 0.00 0.00 0.00 0.00 
Rumex crispus 20-May 0.00 0.00 0.00 0.00 
Lythrum sp. 20-May 0.00 0.00 0.00 0.00 
Plantago major 20-May 0.00 0.00 0.00 0.00 
Cyperus strigOSWI 20-May 8.00 0.00 0.50 2.83 
Cyperus rivularis 20-May 0.00 0.00 0.00 0.00 
Eleocharis palustris 20-May 0.50 0.00 0.00 0.17 
Cyperwj erythrorbyzos 20-May 0.00 0.00 0.00 0.00 
Typha 'P· 20-May 0.00 0.00 0.00 0.00 
Salix amygdaloides• 20-May 7.50 16.50 6.50 10.17 
Salix exigua 20-May 0.50 0.00 3.00 1.17 
Digitaria sp. 21-Jul 0.00 0.00 0.00 0.00 
Veronica americana 21-Jul 0.00 0.00 0.00 0.00 
Veronica biloba 21-Jul 0.00 0.00 0.00 0.00 
Polygonum. hydropiper 21-Jul 9.50 6.00 6.00 7.17 
Polygonum persicacia 21-Jul 0.00 0.00 0.00 0.00 
R.a.nUIK:ulus scelentus 21-Jul 0.00 0.00 0.00 0.00 
Solidago occidentalis • 21-Jul 0.00 0.50 3.50 1.33 
Epilobium sp. 21-Jul 0.00 0.00 0.00 0.00 
Xantbium strumarium 21-Jul 3.50 7.50 3.50 4.83 
Lycopus sp. 21-Jul 0.00 0.00 0.00 0.00 
Stellaria sp. 21-Jul 0.00 0.00 0.00 0.00 
Impatiens noli-tangere 21-Jul 0.00 0.00 0.00 0.00 
Gnaphalium. palustre 21-Jul 0.00 0.00 0.00 0.00 
Polygonum lapathifolium 21-Jul 7.50 0.50 0.50 2.83 
Bidens cemua 21-Jul 0.00 0.00 0.00 0.00 
Rumex crispus 21-Jul 0.00 0.00 0.00 0.00 
Lythrum sp. 21-Jul 0.00 0.00 0.00 0.00 
Plantago major 21-Jul 0.00 0.00 0.00 0.00 
Cyperus strigosus 21-Jul 3.00 0.00 0.00 1.00 
Cyperus rivularis 2i-Jul 0.00 0.00 0.00 0.00 
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Eleocharis palu.strie 21-Jul 0.00 0.00 0.00 0.00 
Cyperus eeythrorhyzos 21-Jul .0.00 0.00 0.00 0.00 
Typha sp. 21-Jul 0.00 0.00 0.00 0.00 
Salix amygdaloide.e• 21-Jul 1.00 1.00 3.00 1.67 
Salix exigoa 21-Jul o.oo 0.00 0.00 0.00 
Digitaria sp. 3Q-Sep 0.00 0.00 0.50 0.17 
Veronica americana 3Q-Sep 3.00 6.00 0.00 3.00 
Veronica biloba 3Q-Sep 3.00 0.00 0.00 1.00 
Polygonum hydropiper 3Q-Sep 25.50 38.00 13.50 25.67 
Polygmum persics.ria 3Q-Sep 0.00 0.00 0.00 0.00 
Ranunculus sceleratus 30.Sep 0.00 0.00 0.00 0.00 
Solidago occidenia:lis • 3o-sep 12.50 0.00 23.00 11.83 
Epllobium sp. Jo-Sep 15.00 21.00 3.00 13.00 
Xanthiwn .sttumarium Jo-Sep 12.50 20.00 42.00 24.83 
Lycupus 'P· Jo-Sep 0.00 0.00 0.00 o.oo 
Stellaria sp. Jo-Sep 27.50 6.00 40.00 24.50 
Impatiens noli ·tangere 3o-sep 0.00 0.00 0.00 0.00 
Gnaphalium pa!u.stre lo-Sep o.so 0.00 3.00 1.17 
Polygonum J.apath.ifotium 30-Sep 7.50 7.00 4.00 6.17 
Bidens cemua lo-Sep 0.00 3.00 0.00 1.00 
Rume:Jl crispus lQ-Sep 0.00 o.so 0.00 0.17 
Lylhnun sp. 30.Sep o.oo 3.00 0.00 1.00 
Plantago major 3Q-Sep 0.00 0.00 0.50 0.17 
CypeNS strigOSIJS 30-Sep 9.50 16.50 14.00 13.33 
Cypet'\18 rivula.ris. 3Q-Sep 8.00 0.50 3.00 3.83 
Eleoc:baris. palustris 3Q-Sep 0.50 3.50 0.00 1.33 
Cyperus ecythrorbyzos 3Q-Sep 0.00 0.50 0.00 0.17 
Typha sp. 30.Sep 0.00 0.50 0.00 0.17 
Salix llUl)'gdaloide.s* 3Q-Sep 10.50 0.00 3.00 4.50 
Salix exigua 30.Sep 0.00 3.00 0.50 1.17 
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Table C.S Mean Pet:tent Canopy Conr on Wetland T!lii1SCdS at Beckwith 

PlantS ics Date ' A) Mean (B Mean t 

Poa pratensis 21-May ' 0.00 3.00 
Alopccuris geniculatus 21-May 0.00 0.00 0.00 0.00 
Festuca rubra 21-May 0.00 0.00 7.50 2.50 
-'Canthium strumarium 21-May 0.00 0.00 0.50 0.17 
AgroSlis: stolonifera 21-May 41.50 44.50 H.OO 40.33 
Veronica americana 21-May 0.00 0.50 0.00 0.17 
Eohinochloa cru<galli 21-May 0.00 0.00 0.00 0.00 
Sclidagn- 21-May 0.50 3.00 0.00 1.17 
Polygonum hydropiper 21-May 0.00 0.00 0.00 0.00 
Polygunum persicaria 21-May 0.00 0.00 0.00 0.00 
Sporobolis ccyptmdrus 21-May 0.00 0.00 0.00 0.00 
Mentha~ 21-May 17.00 7.$0 7.$0 10.67 
Ranuncotus sceleratus 21-May 0.00 0.$0 0.00 0.17 

T"""""""" offi<:inale 21-May 0.00 0.50 0.00 0.17 
Eleocharis paluslris 21-May 23.00 23.00 8.00 18.00 
Juncus etfusus 21-May 7.50 0.00 0.00 2.50 
Scirpus validus 21-May 0.00 0.00 0.00 0.00 
Ph.alaris atundinacea 21-May 0.00 8.00 0.00 2.67 
Equisetum a:rvense 21-May 7.50 O.lO 1.00 3.00 
Juncus acuminatus 21-May 3.50 11.00 3.50 6.00 
Equisetum laevigaturu 21-May 0.00 0.00 0.00 0.00 
Typha latifolia :U~M:ay 0.00 3.00 0.00 1.00 
SaJix exigua 21-May 0.50 25.00 7.50 11.00 
Salix am)rgdaloides 21-May 3.00 ll.OO 0.00 6.00 
Poa pratensis 25-Jul 0.00 0.00 0.00 0.00 
Alopeauis geniculatus 25-lul 0.00 12.50 0.00 4.17 
Fest:u¢a rubra 25-Jul 0.00 0.00 0.50 0.17 
Xanthlum strumarium 2Hul 14.00 7.00 9.$0 10.17 
Agrostis stolonifera ll-Jul 3.00 35.50 20.00 19.50 
Veronica americana 25-Jul 0.00 0.00 0.00 0.00 
Echinocb.Joo crusgaUl 25-Jul 0.00 0.00 0.00 0.00 
Solidago occidentalis 25-Jul 0.50 1.00 0.00 0.50 
flolygonum hydropiper 25-Jul 0.00 0.00 0.00 0.00 
Polygonum persicaria 25-Jul 0.00 0.00 3.00 1.00 
Sporobolis cryptandms 25-Jul 0.00 0.00 0.00 0.00 
Mentha spp, 25-Jul 19.50 7.50 3.00 10.00 
Ranunculus sceleratus 25-Jul 0.00 0.50 0.00 0.17 
Taraxacum officinale 2l-Jul 0.00 0.00 0.00 0.00 
Eleochari$ palustris 2l-Jul 8.00 7.00 7.50 7.50 
Juncus etfu!rus 2l-Jul 0.00 0.00 0.00 0.00 
Scirpus validus 23-lul 3.00 O.lO 0.00 1.17 
Phalaris. arundinacea 25-Jul 0.50 0.50 13.00 4.67 
Equisetum arvense 2l.Jul 1.50 o.so 0.50 0.83 
Juneus: acurninatus ll-Jul 34.00 22.50 0.50 19.00 
Equisetum laevigatum 25-Jul 0.00 0.00 0.00 0.00 
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T)'-pba.latifulla 25-Jul 0.00 0.00 0.00 0.00 
Salix exigua 25-Jul 7.5C 29.50 23.00 20.00 
Salix amygdaloides 25-Jul 0,00 22.50 0.00 7.50 
Poa pratensis 28·Sep 0.00 0.00 0.00 0.00 
AJopecuris gen.iculatus 28-Sep 0.00 ' 0.00 0.00 0.00 
Festuca rubra 28-Sep 0.00 ' 0.00 0.00 0.00 

' Xanth.ium strumarium 28·Sep 27.50 I 11.00 20.00 19.50 
I 

Agrostis stolonifera 28-Sep 20.00 I 27.l0 29.l0 2l.67 
Veronica amerit::::an.a 28-Sep 0.00 

I 
0.00 0.00 0.00 I 

&:hino<hloa crusgalli 28.Sep 1.00 ' 0.00 J.SO LlO I 
Solidago occidentalis 28-Sep 0.00 ' 1.00 0.00 o.n 

I 
Polygonum bydropiper 28-Sep o.sc I O.lO 6.00 2.33 
Polygonum pessicaria 28-Sep 0.50 

I 
0.00 3.00 1.17 I 

Sponlbolis cryptarulrus 28-Sep 3.00 ' 0.00 0.00 1.00 I 
Mentha spp. 28-Sep 17.00 I 12.50 7.50 12.33 

I 
Ranunculus sceleratus: 28-Sep 0.00 I 0.00 0.00 0.00 
Taraxacum officinale 28-Sep 0.00 

I 
0.00 0.00 0.00 I 

Eleocharis palusuis 28-Sep 0.00 I 0.00 0.00 0.00 
' Juru:us cffusus 28-Sep 0.00 I 0.00 0.00 0.00 

Scirpus va1idus 28-Sep 3.00 0.00 0.00 1.00 
Phalaris arundinacea 28-Sep 7.l0 0.00 lBO 6.67 
EqWsetwn at"Vense 28-Sep 0.00 0.00 0.00 0.00 
IwtC\1.$ acumi.natus 28-Sep 7.l0 O.lO 0.00 2.67 
Equisetum lacvigatum 211-Sep O.lO 0.00 0.00 0.17 
Typha latifolia 28·Sep 0.00 0.00 0.00 0.00 
Salix exigua 28-Sep 0.00 25.00 Il.lO ll.lO 
Salix amygdaloides 211-Sep 0.00 24.l0 0.00 8.17 
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Table C.6 Mean Percent Canopy Cover on Wetland _Transects at Chief Timothy 

PlantS es Date ' (A) Mean ' (B)Mean ' A,B,C)Mean 
Bromus tectorum 20-May 0,00 0.00 0.17 
Agropyron cristatwn 20-May 0.00 0.00 0.00 0.00 
Solidago occidentalis• 20-May 13.50 6.50 O.lO 6.83 
Epilobium sp. 20-May 9.l0 4.50 4.00 6.00 
Stellaria sp. 20-May 0.00 0.00 0.00 0.00 
Polygonum hydropiper 20-May 0.00 l.lO 4.00 1.83 
Apocynum cannabinum 20-May 3.00 3.00 0.00 2.00 
Lycopus sp. 20-May 3.00 0.00 0.00 1.00 
Anthemus cotula 20-May 0.50 0.00 0.50 0.33 
Rumex acetocella 20-May 0.50 0.00 0.00 0.17 
Veronica bi1oba 20-May 0.00 0.00 0.00 0.00 
Polygonum lapathifolium 20-May 0.00 0.00 O.lO 0.17 
Bidens cemua 20-May 0.00 0.00 0.00 0.00 
Plantago lanceolata 20-May 0.00 0.00 0.50 0.17 
Hyperirum perforatum 20-May 0.00 0.00 0.50 0.17 
Melilotus alba 20-May 0.00 0.00 0.50 0.17 
Evening primrose 20-May 0.00 0.00 0.00 0.00 
Cyperus rivularis 20-May 3.00 0.00 0.00 1.00 
Cyperus strigosus 20-May 0.00 0.00 0.00 0.00 
Salix amygdaloides• 20-May 18.00 3.00 0.00 7.00 
Salix exigua 20-May 26.00 33.l0 14.50 24.67 
Rubus discolor 20-May 3.00 1.50 0.00 3.50 
Acer saccharum 20-May 0.00 7.l0 0.00 2.l0 
Elaeagnus angustifolia 20-May 0.00 0.00 0.00 0.00 
Bromus tectorum 21-Jul 0.00 0.00 0.00 0.00 
Agropyron cristatwn 21-Jul 0.00 0.00 0.50 0.17 
Solidago oceidentalis• 21-Jul 9.00 10.00 O.lO 6.50 
Epilobium sp. 21-Jul 0.00 0.00 0.00 0.00 
Stellaria sp. 21-Jul 0.00 0.00 0.00 0.00 
Polygonum hydropiper 21-Jul 7.50 0.00 8.00 5.17 
Apocynum cannabinum 21-Jul 3.00 3.00 0.00 2.00 
Lycopus sp. 21-Jul 0.00 0.00 0.00 0.00 
Anthemus cotula 21-Jul 0.00 0.00 0.00 0.00 
Rumex acetocella 21-Jul 0.00 0.00 0.00 0.00 
Veronica biloba 21-Jul 0.00 1.00 O.lO 0.50 
Polygonum lapathifolium 21-Jul 0.00 0.00 0.00 0.00 
Bidens cemua 21-Jul 0.00 0.00 0.00 0.00 
Plantago lanceolata 21-Jul 0.00 0.00 O.lO 0.17 
Hyperirum perforatum 21-Jul 0.00 0.00 0.50 0.17 
Melilotus alba 21-Jul 0.00 0.00 O.lO 0.17 
Evening primrose 21-Jul 0.00 0.00 0.50 0.17 
Cyperus rivularis 21-Jul 0.50 0.00 0.00 0.17 
Cyperus strigosus 21-Jul 0.00 0.00 0.00 0.00 
Salix amygdaloides• 21-Jul 6.50 3.00 0.50 3.33 
Salix exigua 21-Jul 17.00 24.00 lJ.lO 18.17 
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Rubus discolor 21:lul 0.30 3.00 0.00 1.17 

Acer """""""" 
21-Jul 0.00 0.00 0.00 0.00 

Elaeagnus angustifolia 21-Jul 0.00 0.00 0.00 0.00 
Bromus tectorum 30-Sep 0.00 0.00 0.00 0.00 
Agropyron cristatum 30-Sep 0.00 0.00 0.00 0.00 
Solidago occidentalis• 30-Sep 2\.00 38.00 13.!0 24.17 
Epilobium sp" 30-Sep 0.00 0.00 1.00 0.33 
SteUaria sp. J().Sep 0.30 6.00 11.00 3.83 
Polygonwu hydropipet 3Q.Sep 13.00 0.00 3.30 BO 
Apocynum cannabinum 3Q.Sep 3.00 0.00 0.00 1.00 
LYl'OPIJSsp. J().Sep 3.00 0.00 0.30 1.17 
Ant.hi:l'il\1$ cotuta J().Sep 0.00 0.00 0.00 0.00 
Rwn<:X -.x:ella 3Q.Sep 0.00 0.00 0.00 0.00 
Veronica biloba J().Sep 0.00 0.00 0.00 0.00 
Polygooum IapatbifO!ium 30-Sep 0.00 0.00 0.00 0.00 
Bidens cemua 30-Sep 0.00 0.00 0.50 0.17 
Plantago lanceolata 30-Sep 0.00 0.00 0.00 0.00 
Hypericum RCrforntum 30-Sep 0.00 0.00 0.50 0.17 
MelilOOJS alba 3Q.Sep 0.00 0.00 12.50 4.17 
Evening primrose JQ.Sep 0.00 0.00 0.30 0.17 
Cyperu.s rivularis 30-Sep 12.50 0.30 0.00 4.ll 
Cyperus st.rlgo<us 3Q.Sep 0.30 0.50 23.00 8.00 
Salix amygdaloides• 30-Sep 6.00 3.00 0.00 3.00 
Salix exigua 30-Sep 43.30 29.00 li.OO 28.50 
Rubus discolor lQ.Sep 3.00 3.00 0.00 2.00 
Acer saccha.rum 3Q.Sep 12.50 3.00 0.00 3.17 
Elaeagnus angustlfulia 30-Sep 0.00 12.50 0.00 4.17 

C.14 



Table C.7 Mean Percent OUtopy Cover on W~ Transects at HoUebeck 

Plants es Date I (A)Mean I (B) Mean '(C) Mean 
Echinocloa crusgalli IS-May 0 0 0 
Rumex crispus IS-May 7,l 3 O,l 3,67 

Bidens frondosa IS-May 0 0 0 0,00 

Polygonnm pers:icaria 15-May 0 0 0 0,00 

Impatiens noli·t.a!tjj<re IS-May O,l 0 3 1.11 
Solidago occidentalis • ll-May 0 u 0 Ll7 
PclygftllUID hydropiper ll-May 0 0 0 0,00 

·Solanum dulcamara 15-May 0 0 0 0,00 

Xanthium strumarium lS.May 0 0 0 0,00 

Carex vesicaria 15-May l9,l lS,S lO.l 21.83 

Phala:ris atundinacea IS-May l 0 3 1.33 
Equisetwn arvense IS-May 1.S n l Ul 
S<itpuS pallidus IS-May 0 H 0 uo 
Phlagmites communis ll-May 0 0 0 0.00 

Typha latifulia IS-May l 0.5 0 1.17 
Typha angu5tifolia ll-May 3 3 0 2.00 

Juncus acwninatus ll-May u 12.5 0 5.33 
E1eocha.ris palustris ll-1\.lay 3 0 0.5 1.17 
Juncuse!fusuo 15-May 0 3 6 3,00 
Scirpus va.Udus IS-May 0 u 0 2.50 
Cypenis ,.,;_.. ll-May 0 0 0 0.00 

Carex vulpinoidea ll·May 0 0 0 0.00 
Amorpha frulioosa ll-May 3 32 0 1167 
Salix exigua 15-May 3 ll,l u 6,33 
Elaeag:t»lS angustifoHa IS-May 17 0 ll,l 13.17 
Echino<ioa crusgalli 24-Jul 0 0 0 0.00 
Rumex crispus 24-Jul 3 0 0 1.00 
Bidens frondosa 24-Jul O,l 0 0 0,17 
Polygonum persk.aria 24-Jul 0 0 0 0.00 
lmpatiens noli-tangere 24-Jul 3 0 75 BO 
Solidago occidenta1is • 24-Jul 0 B 0 2.50 
Polygonum hydropiper 24-Jul 0 0 0 0,00 

Solanum dulcamara 24-Jul 0 0 0 0.00 
XAnthium strumarium 24-lul 0 0 0 0,00 
Carex vesicaria. 24-lul 295 13 lO 20,83 
Phalaris arundinacea. 24-Jul 8 0 27.5 11.83 
Equlsetum arvense 24-Jul 3 3 l 233 
S<itpuS pallidus 24-Jul 05 3 0 1.17 
Phragmites .:ommunis 24-Jul 0 0 0 0.00 
Typha Iatifulia 24-Jul 0 3.5 0 Ll7 
Typha angustifolia 24-lul H 0 0 2.50 
Juncu.s acwninatus 24-Jul 0 0 0 0.00 
Eleocha.ris pa.lustris 24-lul 7,5 0 0 2.50 
Junrus effiJsus 24-Jul 0 16 10.5 8.83 
S<:irpu$ "V-alidus 24-Jul 0 l 0 1.00 
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Cyperos Slrigosus 24-Jul • 0 0 0.5 0.17 ' ' • Carex vulpinoidea 24-Jul 
' 

0 0 3 1.00 
Amorphafruticosa 24-Jul ' 0 29.l 0 9.83 

I 
Salix exigua 24-Jul I 0 15.5 10.5 8.67 
Elaeagnu.s angustifolia 24-Jul 

I 
22.5 0 27 16.50 I 

Echinocloa crusgalli 26-Sep I 0 3.5 3 2.17 I 
Rlllllt!x crispus 26-Sep I 7.5 l 0.5 3.67 

I 
Bidens ftondosa 26-Sep ' 3 10.5 0 4.50 
l'l>lygonum persi<:aria 26-Sep ' 7.5 20 IO.l 12.67 I 

~noli-ll!ngere 26-Sep I 7.5 0 3 3,50 I 
Solidago occidentalis • 26-Sep I 0 ' 0 0 0.00 I ' Polygonum hydropiper 26-Sep I 0 ' 7.5 1.5 5.00 
Solanum dulearnara 26-Sep I 0 ' 0 3 1.00 I I 

Xanthium st.rumariwn 26-Sep ' 0 
,. 

0 1.5 2.50 ' ' Carex vesicaria 26·Sep ' 24.l ' 15.5 19.5 19.83 
I ' Phalaris arundinacea 26-Sep I 19.5 ' 1.5 35 20.67 

Equisetum arverue 26-Sep I 3 I 1.5 O.l 3.67 ' ' Scirpus pallidus 26·Sep I 0 ' 3 l 2.00 
' ' Phragmites communis 26-Sep ' O.l ' 0 0 0.17 
' I 

Typba latifulia 26-Sep ' 0 I 3 0 1.00 
Typba angustifolia 26-Sep ' 1.5 ' 1.5 0 l.OO ' ' Juncus acwninatus 26-Sep I 0 ' 0 0 0.00 I ' Eleocharis palustris 26·Sep ' 0 ' 0 0 0.00 

' ' lunrus e.tiusus 26-Sep I 0 ' 20 10.5 10.17 
Scirpusvalidus 26·Sep 

I 
0 I 

0.5 0 0.17 I I 
Cyperos strigosus 26-Sep I 0 I 0 34 IL3l 

' ' Carex vulpinoidea 26-Sep I 0 ' 0 O.l 0.17 
I ' Amorpha flutirosa 26-Sep I 0 ' 32 3 11.67 

Salix exigua 26-Sep I 0 ' 12.5 10.5 7.67 I ' Elaeagnus angustlfolia 26.Sep I 27 ' u 27 20.50 I I 
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Table C.& Mean Pen:ent Canopy Cowr on Wetland Trnnsecl3 at K.noxway 

PlantS es Date A,B,C Mean 
&binochloa crusplli 21-Mlly I 0.00 I 0.00 0.00 
Agrostis stolonifeta 21-May 32.30 

I 
20.00 

I 
20.50 24.33 I I 

F estuca arundinacea 21-May 0.00 I 3.00 I 13.50 6.17 I I 
Poa pratemis 21-May 0.00 I 7.30 I 12.30 6.67 

I I 
Epilobium. sp. 21·May 18.00 I 13.50 I 4.00 11.83 
Polygonum hydropiper 21-May 0.50 

I 
18.00 I 4.00 7.50 I I 

Pnlygt>num lapathlfolium 21-May 1.50 I 0.00 I 0.00 2.50 I I 
Polygulllllll persicaria 2l~May 7.30 I 0.50 I 0.00 2.67 

I I 
Veroni<abiloba 21~May 0.50 I 0.50 I 0.00 O.J3 
Bidens cern:ua 21-May 0.00 

I 
0.00 

I 
0.00 0.00 I I 

Ranunculus sceleratus 21-May 0.30 I 9.00 I 6.00 5.17 I I 
Xanthium stnunarium 21·May 25.00 I 1.50 I uo 10.00 

I I 
Anthemis cotula 21-May 1.00 I 0.00 I O.lO O.lO 
Rumex crispus 21-May 0.00 7.50 

I 0.50 2.67 I 
Gnaphalium palusue 2l~May l.OO 0.00 I 10.50 3.83 I 
MimuJus guttatus 21-May 0.50 0.00 I 0.00 0.17 

I 
Trifolium s:p. 21-May 0.50 0.00 I 0.00 0.17 
Dlpsacus sylvestris 21-Mlly 3.00 0.00 

I 
0.50 1.17 I 

Ranunculus repens 21-May 3.00 0.00 I 0.00 1.00 I 
Mentha spicata 21-May 0.00 3.00 I 6.00 3.00 

I 
Solidago occidentalis• 21-May I 0.00 0.00 I 3.50 1.17 
Lyoopus sp. 21-May I 

0.00 0.00 
I 

0.50 0.17 I I 
Stellaria sp. 21-May I 0.00 0.00 I 3.00 1.00 I I 
Cirsium ilf'\'9Se 21-May I 0.00 0.00 I 0.00 0.00 

I I 
Cfpe<us Sligosus 21-May I 0.00 0.00 I 0.00 0.00 
Eleoclwis palustris 21-May 

I 
0.50 

I 
0.00 

I 
0.00 0.17 I I I 

Carex \'i.dpinoidea 2l~May I 11.00 I 6.00 I 0.50 S.SJ I I I 
Juncus effusu.s 21-May I 3.50 I 0.00 I 0.00 1.17 

I I I 
Equisetum arvense 21-May I 15.50 I 7.50 I 0.00 7.67 
JWlCUS bufonius 21-May I 7.50 

I 
3.00 

I 
0.00 3.50 I I I 

Phalaris arundinacea 21-May I 0.00 I 0.00 I 0.00 0.00 I I I 
Salix amygdaloides• 21-May I 3.00 I 0.00 I 3.00 2.00 

I I I 
Salix exlgua 21-May I 0.00 I 0.50 I 7.50 2.67 
Alnus rhombifolia 21-May I 

0.00 
I 

0.00 I 
0.00 0.00 I I I 

Morusalba 2l·May I 0.00 I 0.00 I 0.00 0.00 I I I 
Echinochtoa CIU$galli 27-lul I• 0.00 0.00 I 0.50 0.17 

I I 
Agrostis stolonifera 27-Jul I 23.00 36.30 I 17.50 25.67 
F estuca arundinacea 27~Jul 

I 
0.00 0.00 I 12.30 4.17 I I 

Poa pratensis 27-!ul I 0.00 0.00 I 7.50 2.50 I I 
Epilobium sp. 27-Jul I 0.00 0.00 I 0.00 0.00 

I I 
Polygonum hydropiper 27-lul I 3.00 27.50 I 28.00 19.50 
Poiygonum lapathifolium 27-Jul 

I 
0.30 l.OO I 

0.00 1.17 I 
Polygonum per:sicaria 27-Jul 0.00 0.00 I 0.00 0.00 I 
Veronica bHoba 27-.lul 0.00 0.50 I 0.00 0.17 

I 
Bidens cemua. 27-Jul 0.00 0.00 I 0.00 0.00 
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Ramm<ulus scelerntus 27-lul 
I 

0.00 0,00 ' 0.00 0.00 ' I 

Xanthium strumarium 21-lul I 13.50 I 0,50 ' 6.00 6.67 I I I 
Anthemis cotula 27-Jul ' 0.00 I 0.00 I 0.00 0,00 

' I I 
Rumex crispus 27-lul ' 1.00 I 0.00 I 0.00 0.33 
Gnaphalium palustre 27-lul 

I 
0.00 

I 
0.00 I 

0.00 0.00 I I I 

Mimulus guttatus 27-lul I 0.00 I 0.00 ' 0.00 0.00 I I ' Trilblium sp. 27-lul I 0.00 I 0.00 I 0.00 0.00 I I I 
Dipsacus sylve&tris: 27-lul I 0.00 I 0.00 I 3.00 1.00 
Ranunculus "'JlCWi 27-Jul 

I 
J.OO 

I 
0.00 I 

0.00 1.00 I I I 

Menthaspi- 27-Jul I 3.00 I 3.00 I 0.50 2.17 I I I 
Solidago txeidentalts• _ 27-lul I 0.00 I 0.00 I 1.50 2.50 

I I I 
Ly<opus sp. 27-lul I 0.00 I 0.00 I 0.00 0.00 
Slcllaria sp. 27-lul 

I 
0.00 

I 
0.00 

I 
0.00 0,00 I I I 

Cirsium arvensc 27-lul I 0.00 I 0.00 I 3.00 1.00 I I I 
Cyperus stigosus 27-Jul I 0.00 I 0.00 I 0.00 0.00 

I I I 
Eleodlaris palustris 27-Jul I 0.00 I 0,00 I 0.00 0.00 
Carex \ulpinoidea 21-Iul 

I 
8.00 

I 
3.00 

I 
0.00 3.67 I I I 

lWICUS e!l'usus 27-Jul I 7.50 I 0.00 I 0.00 BO I I I 
Equisetum arvense 27-Jul I ~.00 I 0.00 I 0.00 0.00 

I I I 
)WICUSbufonius 27-Jul I 0.00 I 0.00 I 0.00 0.00 
Phalaris an.mdinac;".a 27-Jul 

I 
0.00 

I 
0.00 

I 
0.00 0.00 ' I I 

Salix amygdaloides• 27-Jul I 3.00 I 0.00 I 0.00 1.00 I I I 
Salix cxigua 27-lul I 0.00 I 0.00 I 16.00 3,33 

I I ' Alnu.s rhombifolia 27-Jul I 0.00 I 3.00 I 0.00 1.00 
M<lrusalba 27-Jul I 

0.00 I 
3.00 

I 
0.00 1.00 I I I 

Echinochloa tl'USgalli 28-Sep I 0.30 I 0.00 I 0.50 0.33 I ' I 
Agrostis Sllllonirern 2&-Sep I 13.00 I 29.50 I 17.00 20.50 

I I I 
F<Stu<alll'lllllllnace 2S..Sep I 1.30 I 3.00 12.50 7.67 
Poa pratensis 28-S<p 

I 
0.00 

I 
0.00 7.50 2.30 I I 

Epilobiwn sp_ 28-Sep I 0.00 I 0.00 0.30 0.17 I I 
Polygonum hydropipcr 28-Sep I 10.30 I 39,00 42.00 37.17 

I I 
Polygonum lapathifblium 28-Sep I 13.30 I 3.30 3.00 7.33 
Polygonum persk:aria 28-Sep 

I 
0.00 

I 
0.00 0.00 0.00 I I 

Veronica biloba 28-Sep I 28.00 I 12.50 3.30 14.67 I I 
Bidens cemua 28-Sep I 3.00 I 0.00 3.00 2.00 I I 
Ranuncu!Wiscelerntus 28-Sep I 3.00 I 3.00 0.00 2.00 
Xanlhium strumarium 28-S<p 

I 
0.50 I 

3.00 3.50 2.33 I 

Anthemis cotuia 2S..Sep 0.00 I 0,00 0.50 0.17 I 
Rumexcrisput; 28-Sep 0.30 I 0.00 0.00 0,17 

I 
Gnaphalium palustre 28·Sep 3.00 I 0.00 0.30 1.17 
Mimulus guttarus 28-Sep 0.30 

I 
0.00 0.00 0.17 I 

Trifolium sp. 28-Sep 0.00 I 0.00 0.00 0.00 I 
Dipsacus sylvestris 28-Sep 0.00 I 0.00 3.00 1.00 

I 
Ranunculus "'JlCWi 28-Sep 0.30 I 0,00 0.00 0.17 
M<:lllha spi- 28-Sep 3.00 3.00 0.50 2.17 
Solidago occidentlllis• 28-Sep 0.00 0.00 3.30 l.l7 
Lyoopus sp. 28-Sep 0.00 0.00 0.00 0.00 
Stellaria sp. 28-Sep 0.00 0.00 0.00 0.00 
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Cirsi.um a.rveme 211-Sep ' 0,00 0.00 0.00 0.00 ' Cyperus .Ug05VS 28-Sep : : 6.50 0.00 0.50 2.33 
Elcocharis palustris 28-Sep ' 3.00 0,00 0.00 1.00 

I 
Carex vulpinoidea 28-Sep ' 6.50 3.00 0.00 3.17 
Juncus effusus 28-Sep 

I 7,50 0.00 0,00 2.50 I 

Equisetum arvense 28-Sep I 
0.~0 0.00 0.00 0.17 

JllflC't.lS bufonius 28-Sep 0.00 0.00 0.00 0,00 

Pbalaris anmdinacea 28-Sep 0.00 0.00 0,50 0.17 
Salix a.mygd.aloi~i«• 28-Sep 0.00 0.00 0.00 0,00 

Salix exigua 28-Sep 0.00 0,50 7.50 2.67 
Alnus rh.ombifoliB. 28-Sep 1UO 3.00 0.00 5.17 

Morus alba 28-Sep 0.00 3,00 0.00 1.00 
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Table C.9 Mean i'eree',!' Canopy C<mr on Wetland Tr.msects at Lost Island 

PlantS .• , Date I A Mean I (B) Mean I C) Mean (A.B,C) Mean 
Bromus tectorum IS-May I a 0 1.5 2.5 
ConyzJI sp. ll-May 

I a 0 0 0 I 

Solidago oc:cidentalis• ll-May I a O,l 0.5 a.J33133333 I 
Equisetum laevigatwn ll,May I 7.l 0 17 8.!66666667 

I 
Typha latifolia ll-May ' 0 l.l 0 O.l 
Typha anguslifolia ll-May ' 0 l.l 4 2.5 ' Phrngmires communis 15-May ' 0 23 0 7.666666667 

' S<i>pus validus ll-May ' 0 3.5 I 1.$ 
I 

Carex vesicaria ll-May I 0 O.l 0 0.166666667 
Lerona minor 1l-May 

I 
0 O.l 0 0.166666667 I 

Juncus dfusus 15-May I 0 0 O.l 0.166666667 ' Phalaris anmdinacea ll-May I 0 0 7.5 2.l 
I 

"-l!ha l'ruti!:osa ll-May I ll 3 O.l 18.83333333 
Salix ex.igua ll-May ' 0 3.5 3,l 2.333333333 ' Bromus tec:torum 24-Jul ' 0 0 l I I 
Conyza sp. 24-lul ' 0 0 0 0 

' ' Soiidago <XX'identalis• 24-lul ' 0 ' 0 O.l 0.166666667 
Equisetum i..,..;gatwn 24-Jul ' 8 ' 0 7.l 5.166666667 I ' I 
l)l'ha latifolia 24-lul ' 0 ' 3 I 0 l 

' ' I 
Typha angustifolia 24-lul ' 4 ' 0 I ll.l 13.16666667 

' I 
Phragmite$ communis 24-Jul I 0 14 I 0 4.666666667 
Scirpus validus 24-lul ' 0 10,5 I 7.5 6 ' I 
CareK vesicaria 24-Jul I 0 0 I 0 0 I I 
Lemna minor 24-Jul I 0 0 I 0 0 I I 
Juncusel'lllsus 24-Jul I 0 0 I 3 I 
Phalaris arundi,nacea 24-Jul 

I 
O.l 0 I 

7.5 2.666666667 I I 
Amo!pha fnlticosa 24-lul I 59 17.5 I 13 29.83333333 I I 
Salix exigua 24-!ul I 0 s ' 6.l 4.633333333 I ' Bromus tectorum 26-Scp I 0 0 ' 0 0 
Cony-a sp, 26-Sep 

I 
0 0 I 7.S 2.l I I 

Solidago OI:Cidentalis* 26-Sep I 0 0 I O.l 0.166666667 I I 
Equisetum """igatwn 26-Sep I 7.l 0 I 7.l l 

I ' Typha iatifolia 26-Sep I 0. 18 ' 0 6 
Typha anguslifolia 26-Sep I 

10.5 13 ' 36 20.5 I I 

Phragmites communis 26-Sep I 0 2l I 0 8.333333333 I I 
Sclrpu.s validus 26-Sep ' 0 6 I 12.5 6.166666667 

' ' Carex vesicaria 26-Sep I 0 0 I 0 0 
Lemna minor 26-Scp 

I 
0 0 I 

3 I I I 
Juncu.s etfusus 26-Sep I 0 0 I 7.l 2,l I I 
Phalaris arundinacea 26-Sep I 0 a.s ' 12.5 4.333333333 

I ' "-Pha fruti<:osa 26-Sep ' 69.5 17 ' 2l 37.16666667 
Salix exJgua 26-Sep 0 IO.l ' 16 8.833333333 ' 

C.20 



Table C.lO Mean Percent Canopy Cover on Wetland Trnnsects at Meadow Cn:dt 

PlantS ies Date ' (A)M<afi I (B) Me3J1 I(C) Mean A.B. Mean 
Asperugo procumbell$ 18-Mlly 0.00 0.00 I 19.50 6.50 
Cirsium arvense 18-Mlly 0.00 0.00 I 3.00 1.00 I 
Solidago canadensis 18-May 0.00 0.00 I 0.00 0.00 I 
Cooyzaspp, 18-Mlly 0.00 0.00 I 0,00 0.00 

I 
Xanthium strurnarium 18-Mlly 0.00 0.00 I 0.00 0.00 

-~ 111-Mlly 85.50 57.00 I 59.00 67.17 I 

Equisetum arvense 18-May 15.00 10,50 I 0.00 8.50 I 
Typha latlfolia l8~May 0,00 10.50 I 0.00 3.50 

I 
Typha angustifolia 18-May 3.00 0.00 I 0.00 1.00 
Amorpha fruticosa 18-Mlly 23.00 29.50 I 32.50 28.33 I 
Asperugo procumbens 22-Jul 0.00 0.00 I 0.00 0.00 I 
Cirsium a.rvense 22-Jul 0.00 0.00 I 3.00 1.00 
Solidago eanadensis 

I 
22-Jul 0.00 0,00 I 3.00 1.00 

Conyzaspp. 22-Jul 0.00 0,00 I 3.00 1.00 I 
Xanthium strumarium 22-Jul 0.00 0.00 I 3,00 1.00 I 
Pha1aris arundinacea 22-Jul 70.50 15.50 I 78.00 74.67 
Equlserum arvense 22-Jul 

I 
3.00 0.00 I 0.00 1.00 

Typha latlfolia 22-Jul 0.00 3.00 ' 0.00 1.00 ' Typha angustifolia 22-Jul 0,50 3.00 ' 0.00 1.17 I 
Amorpha fruticosa 22-Jul 39.50 32.50 I 32.00 34.67 

I 
Asperugo procumbens 29~Sep 0.00 0,00 I 0,00 0.00 
Cirsium arvense 29.Sep 0,00 0.00 I 

0.50 0.17 I 
Solidago canadensis 29-5ep 0.00 0.00 I 3.00 1,00 I 
Conyzaspp, 29-S.p 0.00 0.00 I 3.00 1.00 

I 
Xanthium stru.marium 29-S<p 0.00 0,00 I 0,00 0.00 
Pba1aris arundinacea 29-Sep 90.00 95.00 I 

75.50 86.83 I 

Equ.isetum arvense 29-Sep 0.50 0.50 I 0.00 0.33 
' Typha latifulia 29-Sep 3.00 3,00 I 0.00 2.00 

Typha angustifolia 29-Sep 1.00 0.50 '' 0.00 0.50 I 

Amorpha fruli""" 29-Sep 32.50 54.50 I 66.50 51.11 I 
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Tabie C.ll Mean Percent Canopy Cover on Wetland Transca.s at New YOlk Gulch 

PlantS ies Date I (A) Mean ' (B) Mean I C) Mean 
Agrostis stolonifera 17-May 0.50 0.00 0.00 
Echirux:hloa crnsgalli 17-May 0.00 0.00 0.00 0.00 
Lefll.lla minor 17-May 0.00 0.00 0.00 0.00 
Rwnex crispus 17-May 0.00 3.00 0,00 1.00 
CJJ3ium arve.nse 17-May 3.00 0.00 0.00 1.00 
Polygonum bydropiper 17-May 0.00 0.00 0.00 0.00 
Polygonum persicari.a 17-May 0.00 0.00 0.00 0.00 
Solidago occidentalis"' 17-May 3.00 0.00 0.00 1.00 
Xanthium ruu.martum 17-May 0.00 0.00 0.00 0.00 
Chenopodium album 17-May 0.00 0.50 0.00 0.17 
Sisy:mbrium a!tissi.mum 17-May 0.00 0.00 0.00 0.00 
Bidensfrondosa 17-May 0.00 0.00 0.00 0.00 
Veronica biloba 17-May 0.00 0.00 0.00 0.00 
T ha latifo!i.a yp 17-May J5.50 32.50 16.00 28.00 
Scirpwi valid\111 17-May 3.00 12.50 6.50 7.33 
Equisctum laevigatum li·May 0.00 0.50 0.00 0.17 
Scirpus ....... 17-May 0.00 0.00 7.50 2.50 
Amorpha frulicosa 17-May 24.50 ll.lO 0.00 13.33 
Salix exigua 17-May 0.00 3.00 0.00 1.00 
Agrostis Slolonifera 27-Jul 0.00 0.00 0.00 0.00 
EchinocWoa crusgalli 27-Jul 0.00 0.00 1.00 0,33 
Lemnaminor 27-Jul 0.00 0.00 0.00 0.00 
Rume:xcrispus 27-Jul 

' 
0.50 0.00 0.00 0.!7 

Cirsium arnmse 27wfUI ' 0.00 0.00 ' 0.00 0.00 
' I 

Polygonwn bydropiper 27-Jul ' 0.00 0.00 I 0.00 0.00 
PoJygonum pers.k:aria 27-Iul 

I 
0.00 0.00 I 0.00 0.00 I I 

Solidago occidentalis• 27-Jul I 0.00 0.00 I 0.00 0.00 I I 
Xrutthium strumarium 27-Jul I 0.00 "·"' I 1.00 0.50 

I I 
Chenopodium album 21-Jul I 0.00 0.00 I 0.00 0.00 
Sisymbrium altiaimum 21-Jul I 0.00 0.00 I 0.00 0.00 I I 
Bidens frundosa 27-Jul I 0.00 0.00 I 0.00 0.00 I I 
Veroni<:abiloba 27-Jul 0.00 0.00 ' 0.00 0.00 
Equisetum laevigatum 27-Jul 0,00 0.00 ' 0.00 0.00 ' Typha latifolia 27-Jul l6.00 46.>0 ' 0.00 34.17 ' Scirpus validu.s 27-Jul 0.00 17.00 I 0.50 l.83 

I 
Scirpus llC\Itus 21-Jul 0.00 0.00 I 3.00 1.00 
Amorpha frulicosa 27-Jul 22.l0 19.50 

I 
0.00 14.00 

Salix exigua 27-Jul 0.00 !BO 0.00 U7 
Agrostis stalonifera 27-Sep 0.00 0.00 0.00 0.00 
Echinochloa crusgalli 27-Sep 0.00 0.00 l.OO 1.67 
Lefll.lla minor 27-Sep 3.00 0.50 0.00 1.17 
Rumex crispus 27-Sep 0.50 0.00 0.00 0.17 
Cirsiwn arvense 27-Sep 0.00 0.00 0.00 0.00 
Polygonum hydropiper 27-Sep 3.00 0.50 0.00 1.17 

Polygonum periicarla 27-sep 3.00 0.00 3.00 2.00 
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Solidago occidenmUs• 27-Sep OJlO 0.00 0.00 0.00 
Xanthium~ 27-Sep 

' 
0.00 3.00 6.00 3Jl0 

Chenopodium album 27-Sep 0.00 0.00 0.00 0.00 
Sisymbrium altissimum 27-Sep 0.00 0,00 o.so 0.17 
Bidens frondosa 27-Sep 0.00 0.00 o.so 0.17 
Veronica biloba 27-Sep 0,00 0.00 o.so 0.17 
Typhalatifolia 27-Sep Sl.OO 46.l0 0.00 32.83 
S<irpuslllllidus 27-Sep 0.00 3.so 3.00 2.11 
l!quise- laevigarum 27-Sep 1.50 3.00 7.50 6.00 
Scirpus aculllS 27-Sep 0.00 0.00 3.00 1.00 
Amorpba fruticosa 27-Sep 27.00 20.00 0.00 1S.67 
Salix exigu.a 27-Sep 0.00 7.SO 0.00 1.50 
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Table C.12 Mean Percent Canopy Covet on Wetland Transects at Penawawa 

PlantS es Date ' (A Mean I (B) Meon I (C)Meon Mean 
Agrostis stolonifera 18~May 12.SO 0.50 I 3.00 l.33 
Festuca rubra 18-May IO.lO 0.00 

I 
0.00 l.lO I 

Bromus tcdorum 18-May 12.50 0.00 I 0.00 4.17 
' Honleum glauca 18-May o.so 0.00 I 0.00 0.17 
I 

Poa bulbosa lS~Ma.y o.so 0.00 I 0.00 0.17 
Echinochloa au.sgalli 18-May 0.00 0.00 

I 
0.00 0.00 ' Bidens trondosa 18-May 6.00 O.lO ' o.so 2.33 I 

Skunk weed 18-May 0.!10 0.00 I 0.00 0.17 
I 

Dipsacus syivestris 18-May 3.00 0.00 ' 3.00 2.00 
Xanthium ruumarium 13-May 0.00 0.00 I 

0.00 0.00 I 

Rumex crispus 13-May 0.00 0.00 I 3.00 1.00 I 
Draba verna 13-May 0.!10 0.00 I 0.00 0.17 

I 
Memotu.t alba lS-May O.SO 0.00 I 0.00 0.17 
L3<:tu<;a ......Wia 18-M.ay o.so 0.00 

I 
0.00 0.17 I 

Hypericum perfOfll!Um 18-May 0.00 0.00 I 0.00 0.00 
' Polygonnm lapatbifollum 18-May 0.00 O.lO I 0.00 0.17 
I 

Ranunculus sceleratus 18-M.a.y 0.00 3.00 I 0.50 1.17 
Chenopodium album 18-May 0.00 7.50 3.00 3.50 
Veronica americana 18-May 0.00 0.00 o.so 0.17 
Polygonum hydropiper 18-May 0.00 0.00 I 0.00 0.00 

I Phalaris arundin.acea 18-May ll.lO 32.00 I 20.50 22.00 
Carex spp. 18-May 3.00 6.00 

I 
0.00 3.00 I 

Scirpus microcarpus 18-May I 0.00 0.00 I 0.00 0.00 I I 
Typha latifolia 18-May I 0.00 0.00 I 0.00 0.00 

' I 
Typha aJtgu.stifollil 18·May 1 0.00 0.00 ' 6.00 2.00 
Cyperis strigosus 18-May ' 0.00 0.00 

I 
7 . .10 2.50 I I 

Salix lasiandnl 18-May I 53 • .10 17.00 ·I 39 . .10 36.67 I I 
Acer S<lC(':harurn 18-May I 0.00 0.00 I 0.00 0.00 

I I 
Agrostis stolonifera 22-Ju1 I 0.00 7.50 I 0.50 2.67 
Festuca rubra 22-lul 

I 
15.00 O.lO 

I 
0.00 5.11 I I 

Bromus tectorum 22-lul I 3.00 0.00 I 0.00 1.00 I I 
Hordeum glauca 2l~Jul I 0.50 0.00 I 0.00 0.17 

I 
Poa bulbosa 22-Jul 0.00 0.00 I 0.00 0.00 
Echincw;Woo crusgalli 22-Jui 0.00 0.00 

I 
0.00 0.00 ' Bidens fmndosa 22-lul 3.00 1.00 I O.lO !.SO 

Skunk weed 22-lul 0.00 0.00 0.00 0.00 
I 

Dipsacus sylvestris 22-Jul 0.00 I 0.00 3.00 1.00 
Xa.nthium strumarium 22-lul 3.50 

I 
0.50 0.00 1.33 I 

Rumex crispus 22-lul 0.00 ' 0.00 0.00 0.00 I 
Drabavema 22-Jul 0.00 I 0.00 0.00 0.00 
Melil-orus alba 22-Iu! 0.00 0.00 0.00 0.00 
Laduca serriola 22-lul 0.00 0.00 0.00 0.00 
H}l>ericum perfotanun 22-lul 0.50 0.00 0.00 0.17 
Polygonum lapatbifoUum 22-Iu! 0.00 0.00 0.00 0.00 
RanuncuJus scelerntus 22-lul 0.00 0.00 0.00 0.00 
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Chl.mopodium album 22-Jul 0.00 1.50 I 
0.50 2.61 I 

Veronica americana ll·Jul • 0.00 0.00 ' 0,00 0.00 
' Polygonum hydropiper 22-Jul 0.00 OJJO ' 0.50 0.17 
I 

Phalaris arurulinacea ll.Jul 30.00 24.00 ' 49.50 34.50 
Carex spp. 22-Jul 0.00 0.00 ' 0.00 0.00 ' Scirpus microcarpus 22-Jul 0.00 7.50 ' 0.00 2.50 

' Typha lalifolia 22-Jul 0.00 0.50 I 0,00 0.17 
I 

Typha anguslifolia 22-Jul 0.00 0.00 I 6.00 2.00 
Cyperis strigo""' 22-Jul 0.00 0.00 ' 3.00 LOO ' Salix!asiandra 22-Jul 0.50 3.00 ' 24.50 9.33 

' Actt saccharum ll·Jul 0.00 0.00 ' 0.00 0.00 
Agrostis stol:onifera 29-Sep 0,00 7.50 ' ' 0.00 2.50 
F esruca rubra 29-Sep 3.00 0,00 ' 0.00 LOO I 
Bromus tectorum 29-Sep 12.50 0.00 I 0.00 4.17 

' Hordeum glauca 29-Sep 0,00 0.00 ' 0.00 0.00 

' Poa bulbosa 29-Sep 0.00 0.00 ' 0.00 0.00 
Echinochloa crusgal1i 29-Sep 0.00 0,00 I 0,50 0.17 I 
Birlensfrorulosa 29-Sep 9.50 0.50 I 3.00 03 I 
Skunk weed 29-Sep 0,00 0.00 I 0,00 0.00 

I 
Dipsacus sylvemis 29-Sep 3.00 0.00 ' 0.00 LOO 
Xanlhium strumarium 29-Sep 0.00 0.00 ' 0.00 0.00 I 

Rumex <:rispus 29-Sep 0.50 0.00 ' 0.00 0.17 
' Draba vema 29-Sep 0.00 0,00 ' 0.00 0.00 
' Ml:lilorus alba 29-Sep 0.00 0.00 I 0.00 0.00 

Lactuca serrtola 29-Sep 0.00 0.00 
I 0,00 0.00 ' Hyperia.lm perforatum 29-Sep 0.00 0.00 ' 0.00 0.00 I 

Polygonum Japaihifolium 29-Sep 0.00 6.00 I 8.00 4,67 
I 

Ranunculus sce1eratua 29-Sep 0.00 0,00 I 0.00 0.00 
Chenopcdium album 29-Sep 0.00 3,00 I 

0.00 1.00 I 

Veronka a.merica.n:a 29-Sep 0.00 0.00 I 0.00 0.00 I 
Polygonum h..ydropiper 29-Sep 0.00 0.00 I 3.00 1.00 

I 
Phalaris arundinacea 29·Sep 40.00 40.50 I 67.00 49.17 
Carex spp.. 29-Sep 0.00 0.00 I 0.00 0.00 I 
Scirpus microcarpus 29-Sep 0.00 ' 3.00 I 0.00 1.00 I I 
Typha latlfolia 29-Sep 0.00 I 0.00 I 0.00 0.00 

I . I 
TYPha anguslifoiia 29-Sep 0.00 I 0.00 I HO 1.17 
Cyperis strig"""' 29-Sep 0.00 

I 
0.00 I 3.00 1.00 I I 

· Salix laslandra 29-Sep 32.50 18.50 I 27.50 26.17 
' Acer sa:cdtarum 29-Sep 0.00 19.50 ' 0.00 6.50 • 
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Table C.l3 Mean Percent Canopy Cover on ~etland Transects at Ridpath . . 

PlantS •• Date 
Ecbinoclhoa crusgalli 17-May I 0.00 I 0.00 
Xanthium strumarium 17-May 0.00 I 

0.00 0.00 I 

Anthriscus scandicina 17-May 0.50 0.00 I 0.00 0.17 I 
Mentha spp. 17-May 0.00 0.50 I 0.00 0.17 

I 
Vertascum tbapsis !7-May 0.00 BO I 0.00 2.50 
Galium spp. 17-May 0.00 3.00 I 0.00 1.00 I 

Solidago occidenlalis' 17-May 0.00 0.00 I 0.00 0.00 I 
Rhus radlcans 17-May 0.00 0.00 I 0.00 0.00 

I 
Sciq>us validus 17-May 0.00 0.00 I 0.50 0.17 
Pbalaris .amndinacea 17-May 3.00 0.00 

I 
I 0.00 1.00 

Typha angustill>lia 17-May 0.00 0.00 I 0.00 0.00 I 
Equiserum llf\'ensc 17-May 0.00 0.00 I 0.00 0.00 I 
Carex vnlpinoidea 17-May 0.00 7.50 I 0.00 2.50 
Salix exigua 17-May 49.50 21.50 

I 
38.50 I 38.50 

Salix amygdaloides• 17-May 0.00 7.50 I 
0.00 2.50 I 

Amoq>ha frutioo!ia 17·May 15.50 27.50 I 0.00 14.33 I 
Rubus discolor 17-May 12.50 0.00 I 0.00 4.17 

I 
E<hinoclboa crussnJli 24-Jul 0.00 0.00 I 0.50 0.17 
Xanthium stromarium 27·Jul 3.00 0.00 I 8.50 3.83 I 

Anltuiscus scandicina 27-Jul 0.00 0.00 ' 0.00 0.00 I I 
Mentha spp. 27-lul I 0.00 3.00 I 0.00 1.00 

I 
Vefbascum tha,psis 27~Jul "I 0.00 3.00 0.00 1.00 
Galium spp. 27-lul I 0.00 0.00 0.00 0.00 I 

SoliOago occidentaJis• 27-lul I 0.00 0.:30 0.00 0.17 I 
Rhus :rad.icans 27-Jul 0.00 0.00 0.50 0.17 
Scirpus validus 27-lul 0.00 0.00 0.00 0.00 
Phalaris arundinacea 27·Jul 7.50 0.00 0.00 2.50 
Typha angustill>ha 27~Jul 0.00 0.50 0.00 0.17 
Equiserumam!l~Se 27-Jul 0.00 7.50 0.00 2.50 

I 
Carex \>Uiplnoidea 27-Jul I 0.00 3.00 0.00 1.00 
Salix exigua 27-Jul I 47.00 48.00 24.00 39.67 I 

Salix amygdalolde5• 27-Jul I 0.00 10.50 3.50 4.67 . I 
Amorpha frutioosa 27-lul I 36.50 42.00 0.50 26.33 

I Rubus diSt;QlQ[ 27-Jul I !7.00 0.00 0.00 5.67 
Echinoc!hoa crusgalli 27-Sep I 0.00 3.00 3.00 2.00 I 

Xanthiwn st.rumarium 27-scp I 7.50 0.00 17.00 8.17 
Anlhriscus scandicina 27-Sep 0.00 0.00 0.00 0.00 
Mentha spp. 27-Sep 0.00 0.00 0.00 0.00 
Verbascum thapsis 27-Sep 0.00 3.00 0.00 1.00 
Galiumspp. 27-Sep 0.00 0.00 0.00 0.00 
Solidago occidentalis• 27-Sep 0.00 0.00 0.00 0.00 
Rhus radicatl$ 27-Sep 0.00 0.00 0.50 0.17 
Scirpus validus 27-Sep 3.00 7.50 3.00 4.50 
Phalaris arundinacea 27-Sep 7.50 0.00 0.00 2.50 
Typha angustill>1ia 27-Sep 0.00 0.50 0.00 0.17 
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Equi&erum~ 27-llcp 0.00 0.00 0.00 0.00 
Carex vulpinoidea 27.S.p 0.00 0.00 0.00 0.00 
Salix elcigu.a 27.Sep 27.SO 4S.OO JBO JS.33 
Salix amygdaloides• 27.S.p 20.00 6.00 0.00 8.67 
Amorpha frutic:osa 27-Sep 24.SO 42.00 G.OO 22.17 
Rubus discolor 27-Sep lBO 0.00 0.00 4.17 
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Table C.l4 Mean Percent Canopy Cover on Wetland TflllSCdS at Riparia 

PlantS es Date ' (A)Mean ' (B) Mean ' (C) Mean A,B,C)Mean 
Agrostis stolonifera 16-May 0.00 3.00 3,00 2.00 
Sporobolis cryptandrus 16-May 0.00 0.00 0.00 0.00 
Ecbinocloa crusgalli 16-May 0.00 0.00 0.00 0.00 
Rumex crispus 16-May 0.50 1.00 0.50 0.67 
Polygonum persicaria 16-May 0.00 0.00 0.00 0.00 
Xanthium strumarium 16-May 0.00 0.00 0.00 0.00 
Bidens cemua 16-May 0.00 0.00 0.00 0.00 
Polygonum hydropiper 16-May 0.00 0.00 0.00 0.00 
Solidago canadensis 16-May 0.00 3.00 0.00 1.00 
Cirsium arvense 16-May 0.00 0.00 0.00 0.00 
Phalaris arundinacea 16-May 3.50 0.50 0.00 1.33 
Scirpus validus 16-May 3.50 0.00 0.00 1.17 
Juncus spp. 16-May 0.50 0.00 0.00 0.17 
Typha latifolia 16-May 11.00 4.00 14.00 9.67 
Typha angustifolia 16-May 3.00 -0.50 0.00 1.17 
Cyperus st:rigosus 16-May 0.00 0.00 0.00 0.00 
Amorpha fruticosa 16-May 34.00 18.50 24.50 25.67 
Salix exigua 16-May 3.50 12.50 8.00 8.00 
Acer saccharum 16-May 0.00 0.00 0.00 0.00 
Agrostis stolonifera 26-Jul 0.50 0.50 0.00 0.33 
Sporobolis cryptandrus 26-Jul 0.00 0.00 0.00 0.00 
Echinocloa crusgalli 26-Jul 0.00 0.00 0.00 0.00 
Rumex crispus 26-Jul 0.00 0.00 1.00 0.33 
Polygonum persicaria 26-Jul 0.00 0.00 0.00 0.00 
Xanthium strumarium 26-Jul 0.00 0.00 0.00 0.00 
Bidens cemua 26-Jul 0.00 0.00 0.00 0.00 
Polygonum hydropiper 26-Jul 0.00 0.00 0.00 0.00 
Solidago canadensis 26-Jul 0.00 0.00 0.00 0.00 
Cirsiwn arvense 26-Jul 0.00 0.00 0.00 0.00 
Phalaris arundinacea 26-Jul lO . .SO 7.50 0.00 6.00 
Scirpus validus 26-Jul 0.00 0.00 0.00 0.00 
Juncus spp. 26-lul 0.00 0.00 0.00 0.00 
Typha latifolia 26-Jul 20.00 23.00 18.00 20.33 
Typha angustifolia 26-Jul 0.00 0.00 0.00 0.00 
Cyperus strigosus 26-Jul 0.00 0.00 0.00 0.00 
Amorpha fruticosa 26-Jul 37.00 37.50 22.50 32.33 
Salix exigua 26-Jul 3.00 12.50 8.00 7.83 
Acer saccharum 26-Jul 0.00 0.00 0.50 0.17 
Agrostis stolonifera 26-Sep 0.00 3.00 0.00 1.00 
Sporobolis cryptandrus 26-Sep 12.50 0.00 0.00 4.17 
Ecbinocloa crusgalli 26-Sep 0.00 3.00 6.00 3.00 
Rumex crispus 26-Sep 0.00 3.00 0.00 1.00 
Polygonwn persicaria 26-Sep 20.00 7.50 10.50 12.67 
Xanthium strumariwn 26-Sep 7.50 0.00 0.00 2.50 
Bidens cemua 26-Sep 3.00 0.00 0.00 1.00 
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Polygo!lum hydropiper 26~Sep 7.~0 17.00 0.00 8.17 
Solidago canadensis 26-Sep 0.00 0.00 3.00 1.00 
Cirsium arvense 26-Sep 0.00 0.00 3.00 1.00 
Phalaris arundinacea 26~Sep 15.50 17.00 0.00 10.83 
Scirpus validus 26-Sep 0.00 0.00 0.00 0.00 
Juncus spp. 26-Sep 0.00 0.00 0.00 0.00 
Typha Iatifolia 26-Sep 37.50 28.00 37.50 34.33 
Typha angustifolia 26-Sep 0.00 0.00 0.00 0.00 
Cyperus strigosus 26-Sep 0.00 12.50 0.00 4.17 
Am01pha fruti.cosa 26-Sep 49.00 51.00 39.50 46.50 
Salix exigua 26-Sep 15.50 17.00 34.00 22.17 
Acer saccharum 26-Sep 0.00 0.00 3.00 1.00 
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Table C.l3 Mean Pe=nt canopy Covet On Wetland Tr.msects at Schultz 

PlantS Date I (A) Mean I (B) Mean I 

Ecllinochloa cmsg;!lli 21-May I 0.00 0.00 0.00 
Festuca arundinacea 21-May 

I 
0.00 0.00 300 1.00 I 

Brornus tedorwn 21-May I 000 0,00 0.00 000 I I 
Xanthim strurnarium 21-May I 0.00 0.00 I 0.00 0.00 

I I 
Helianlhus annuus 21-May I 0.00 0.00 I 0,00 0,00 
Epilobium sp, 21-May 

I 
0.00 0.00 

I 0,00 0.00 I I 
R.u.me.x crlspus 21-May I 0.00 0.00 I 0.00 0.00 I I 
Lotuscorniculatus 21-May I 0.00 0,00 I 0.00 0,00 

I I Solidago occidentalis• 21-May I 0.00 0.00 I 7.50 2.50 
Laduca setriola 21-May I 0,00 0.00 

I 
0.50 0.17 I I 

Typha angustifolia 21-May I 0.00 000 I 0.00 0.00 I I 
Typha latifolia 21-May I 10.30 3,30 I 4,00 600 

I I Phala.ri.s arundinacea 21-May I LOO 10.50 I 3.00 4.83 
Equisetum arvense 21-May I 

0.00 0.00 
I 

0.00 0,00 I I 
Phragmita communis 21-May I 0.00 3.00 I 0,00 1.00 I I I 
S!;irpus Vlllidus 21-May I 0.50 I 0.00 I 0.00 0.17 

I I I 
Ca=sp. 21-May I 0.00 I 0,00 I 3.00 1.00 
]Wl<IIS sp, 21-May 

I 
0.00 I 

0.00 
I 0,00 0,00 I I I 

E<pllsetum ll!evigatum 2l·May I 0.00 I 0.00 I 3.00 1.00 I I I 
Salix exigua 21-May I 15.50 I 9,00 I 18.00 14.17 

I I SaJix amygdaloides• 21-May I 0.00 3.00 I !7,00 6,67 
Populus balsamifera 21-May 

I 
3.00 0.00 

I 7,50 3.50 I I 
Echlno<hloa cmsg;!lli 25-Jul I 0.00 0.00 I 0.00 0.00 I I 
Festuca a.nmd.in.acea 25-Jul I 0.50 0,00 I 0.50 0.33 

I I 
Bromus teetotwn 23-Jul I 0,00 0,50 I 0.00 0.17 
Xanthim ruumarium 25-Jul I 0.00 l.SO 

I !3,00 5,50 I I 
Helianthus annuus 25-Jul I 0.00 0.00 I 0.00 0.00 I I 
Epilobium sp. 2l·Jul I 0.00 0,50 I 000 0.17 

I I Rumc,.. crispus 25-Jul I 0.00 0.50 I 0.00 0.17 
Lotus comkullltus 2l·1ul 

I 
0.00 0.50 I 0.00 0.17 I I 

Solidago oa:identalis• 25-Jul I 0.00 0,00 I 7.30 2.30 I I 
Lactuc3 seniola 2l-1ul I 0.00 0.00 I 0.00 0,00 

I I 
Typha angustl{olia 2l·lul 0,50 0.00 I 0,00 0.17 
Typha latirotia 2Hul 0,00 0.00 

I 0,00 0.00 I 
PhaJaris arundinacea ll-Jul 42.00 IS SO I 20.00 25.83 I 
Equisetum arvmse 25-Jul 12.50 15.50 I 16.50 14.83 

I 
Phragmite:s communis 2l·lul 0.00 0.00 I 3.00 1.00 
Scirpus validus H·lul 0,00 O.lO 

I 
3.00 1.17 I 

Carex sp, 2l·lul 0.00 O.lO I 0.00 0.17 I 
Juncus sp, 2l·1ul 0.00 O.lO I 0.00 0.17 

I 
Equiselum laevigatum ll·lul 0,00 0,00 I 3.00 100 
Salix: exigua 2S~Jul 37,00 12.30 I 

17.00 22.17 I 
Salix amygdaloides* ll-Jul 3,00 0,00 I 11.lO 6.83 I 
Populus balsamifera 25-Jul 0.00 0.00 I 0.00 0,00 

I 
Echloochloa crusga!li 28-5ep 0.50 0.50 I 0.00 0.33 
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Festuca aruruliJuic<a 28-Bep 0.00 0.00 0.50 0.17 
Bromus fedDru1ll 28.Sep 0.00 0.00 0.00 0.00 
Xanthim strumarium 28-Sep 3.00 ' 3.00 0.00 2.00 

' Helianthwl annuus 28.Sep 3.00 ' 0.00 0.00 1.00 
Epiloblwn sp. 28-Sep 0.00 ' 0.00 0.00 0.00 ' Rumex crisplJS 28·Sep 0.00 ' 0.00 0.00 0.00 

' l.otwJ- 28-Sep 0.00 ' 0.00 0.00 0.00 

' Solidqn .,..,;dentaiis• 28-Sep 0.00 ' 0.00 l.OO LOO 
La<1nca setrioia 28-Sep 0.00 ' 0.00 0.00 0.00 ' Typba angustif'olia 28-Sep 0.00 ' 0.00 0.00 0.00 

' Typba lalifo1ia 28-Sep 0.00 ' 0.50 6.00 2.17 
' Phalaris anmdi~ 28-Sep 46.50 ' 20.00 0.00 22.17 

Equisetum lll'rell$0 28-Sep 0.00 ' 0.00 0.00 0.00 ' Phmgmites oommunis 28-Sep 3.00 3.00 0.00 2.00 
Scirpus volidus 28-Bep 0.00 0.00 0.00 0.00 
a.rex sp. 28-Bep 0.00 0.00 0.00 0.00 
Juru:us sp. 28-Bep 0.00 0.00 0.00 0.00 
Equisetum laovigarum 28-Sep 0.00 0.00 O.lO 0.17 
Salix e><ig\oa 28-Bep 2l.l0 21.50 14.00 20.33 
Salix amygda.lotdes• 28-sep 0.00 0.00 7.50 2.50 
PopWus balsamlll:ra 28.Sep 0.00 0.00 0.00 0.00 
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Table C.16 Mean Percent Canopy Cover on Wetland Transects at Skookum 

PlantS ies Date I (A) Mean '(B) Mean (A,B)Mean 
Sporobolis cryptandrus 16-May 0.00 0.00 0 
Bmmus tectorum 16-May 0.50 0.00 0.25 
Bidens cemua 16-May 0.00 0.00 0 
Solidago occidentalis"' 16-May 0.50 0.00 0.25 
Galium spp. 16-May 7.50 0.00 3.75 
Rumex crispus 16-May 0.00 0.00 0 
Dipsacus sylvestris 16-May 0.50 0.00 0.25 
Polygonum lapathifolium 16-May 0.00 0.00 0 
Solidago canadensis 16-May 0.00 24 . .SO 12.25 
Scirpus validus 16-May 6.00 23.00 14.5 
Typha 1atifolia 16-May 3.50 0.00 1.75 
Phalaris arundinacea 16-May 0.50 0.00 0.25 
Equisetum Iaevigatum 16-May 1.00 0.50 0.75 
Typha angustifolia 16-May 0.00 3.50 1.75 
Phragmites communis 16-May 0.00 12.50 6.25 
Carex vesicaria 16-May 0.00 3.50 1.75 
Amorpha fruticosa 16-May lU)() 13.50 12.25 
Salix exigua 16-May 13.50 18.50 16 
Rubus discolor 16-May 12.50 0.00 6.2.S 
Alnus rhomhifolia 16-May 0.50 0.00 0.25 
Sporobolis cryplandrus 27-Jul 0.00 0.00 0 
Bromus tectorum 27-Jul 0.00 0.00 0 
Bidens cemua 27-Jul 3.50 0.00 1.75 
Solidago occidentalis"' 27-Jul 6.00 0.00 3 
Galium spp. 27-Jul 0.00 0.00 0 
Rumex crispu.s 27-Jul 1.00 0.00 0.5 
Dipsacus sylvestris 27-Jul 0.00 0.00 0 
Polygonum lapathifolium 27-Jul 7 . .SO 0.00 3.7.S 
Solidago canadensis 27-Jul 0.00 15.50 7.7.S 
Scirpus validus 27-Jul 8.00 44.00 26 
Typha latifolia 27-JuJ 1.00 0.00 0.5 
Phalaris arundinacea 27-Jul 8.00 0.00 4 
Equisetum laevigatum 27-Jul 6.00 0.50 3.25 
Typha angustifolia 27-Jul 0.00 0.50 0.25 
Phragmites communis 27-Jul 0.00 17.00 8.5 
Carex vesicaria 27-Jul 0.00 0.50 0.25 
Amorpha fruticosa 27-Jul 13.50 27.50 20 . .S 

Salix exigua 27-Jul 12.00 21.00 16.5 
Rubus discolor 27-Jul 3.00 0.00 1.5 
Alnus rhombifolia 27-Jul 7 . .SO 0.00 3.7.S 
Sporobolis cryptandrus 27-Sep 0.50 0.50 0.5 
Bromus tectorum 27-Sep 0.00 0.00 0 
Bidens cemua 27-Sep 3.00 0.00 1.5 
Solidago occidentalis• 27-Sep 7.50 0.00 3.75 
Galium spp. 27-Sep 0.00 0.00 0 
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Rumex crispus 27-Sep 0.50 0.00 0.25 
Dipsacus sylvestris 27-Sep 0.00 0,00 0 
Polygonum lapathifolium 27-Sep 7.50 0.00 3.75 

Solidago canadensis 27-Sep 0.00 10.50 5.25 

Scirpus validus 27-Sep 20.00 35.00 27.5 
Typha latifolia 27-Sep 3.00 0.00 u 
PhaJaris arundinacea 27-Sep 20.00 0.00 10 

Equisetum laevigatum 27-Sep 10.50 1.00 5.75 

Typha angustifolia 27-Sep 0.00 0.50 0.25 

Phragmites communis 27-Sep 0.00 12.50 6.25 

Carex vesicaria 27-Sep 0.00 0.00 0 
Amorpha fruticosa 27-Sep 18.50 15.00 16.75 
Salix exigua 27-Sep 15.00 24.50 19.75 

Rubus discolor 27-Sep 12.50 0.00 6.25 

Alnus rhombifolia 27-Sep 12.50 0.00 6.25 
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Table C.l7 Mean Pfreent C3nopy C<M:r on Wetland T""""""' at T,.,..,..n 

PlantS es Dare I (A) Mean I Mean (A,BC Mean 
Echlnochloa crusgalli 19-May 0.00 0.00 I 0.00 0.00 
Polygonum sp. 19-May 0.00 0.00 I O.lO 0.17 I 

Cirsium arvense 19-May 0.00 0.00 I O.lO 0.17 I 
Impatiens noli~tangere 19-May 0.00 0.00 I 0.50 0.17 

I 
Typha latifolia 19-May 12.00 26.00 I 13.00 17.00 
Pba.Jaris arundinacea 19-May 59.00 63.50 

I 
71.50 64.67 ' Salix am)'l';llaloides• 19-May 0.50 0.00 I 0.00 0.17 I 

Salix exigua Ill-May 3.00 7.50 I 3.00 4.50 
I 

Echinochloa crusgalli 23-Jul 0.00 0.00 I 0.00 0.00 
Polygonum sp. 23-Jul 0.00 0.00 I 

0.00 0.00 I 
Cirsium arvc:nse 23-Jul 0.00 0.00 I 0.00 0.00 I 
Impatiens noli-tangere 23-Jul 0.00 0.00 I 0.50 0.17 

' Typha latifolia 23-Jul IO.lO 43.00 I 1350 22.33 
Phalaris arundinacea 23-Jul 7l.l0 63.50 I 

78.50 72.l0 I 

Salix -g<!a!oides• 23-Jul 0.00 0.00 I 0.00 0.00 
' Salix exigua 23-Jul 12.50 7.50 I 11.00 10.33 

Echioochloa ansgalli 29-Sep O.lO 0.00 0.00 0.17 
Polygonum sp, 29-Sep 0.00 0.00 0.00 0.00 
Cirsium arvc:nse 29-Sep 0.00 0.00 0.00 0.00 
Impatiens noli~tangere 29-Sep 0.00 0.00 O.lO 0.17 
Typha latirolia 29-Sep 6.50 31.00 18.00 18.l0 
Phalaris arundinacea 29-Scp 75.50 68.l0 69.00 71.00 
Salix amygdaloides" 29-Scp 0.00 0.00 0.00 0.00 
Salix e:agua 29.Scp 7.l0 uo 11.00 8.67 
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Figure C.l Canopy Cover Measured Along Dryland Transects at Lost Island 
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Figure C.l Canopy Cover Measured Along Dryland Transects at Hollebeck 
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Figure C.J Canopy Cover Measured Along Dryland Transects at Skookum 
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Figure C.4 Canopy Cover Measured Along Dryland Transects at Riparia 
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Figure C.5 Canopy Cover Measured Along Dryland Transects at Ridpath 
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Figure C.6 Canopy Cover Measured Along Dryland Transects at New York Gulch 
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Figure C. 7 Canopy Cover Along Dry land Transects at Meadow Creek 
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Figure C.8 Canopy Cover Measured Along Dryland Transects at Penawawa 
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Figure C.9 Canopy Cover Measured Along Dryland Transects at Beckwith 

Figure C. tO Canopy Cover Measured Along Dryland Transects at Schultz Bar 
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Figure C.ll Canopy Cover Measured Along Dryland Transects at Knoxway 
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Figure C.12 Canopy Cover Measured Along Dryland Transects at Alpowa 
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Chief Timothy 

Figure C.13 Canopy Cover Measured Along Dry land Transects at Chief Timothy 
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