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Introduction:


This report summarizes pre-treatment monitoring survey data that were collected in 2015 as part of the Lower Arrow NDT4 – ER project initiated in 2014. Background information on the rationale for ecological restoration (ER) being undertaken in the Lower Arrow Lake area, the general process used to carry out ER of “fire-maintained” ecosystems and the importance of monitoring the ER process are described in the report “Natural Disturbance Type (NDT) 4 – Ecological Restoration (ER) - 2014 Project: Summary of Pre-treatment Monitory Survey” by McKenzie (2014). The project area (Figure 1) and the main objective and goals of the project are also described in the initial report. 

In the summer of 2014, a total of 23 pre-treatment monitoring plots were sampled within five treatment units including the Twobit Creek 1, Twobit Creek 2, Sunshine Creek, Tulip Creek North and Syringa Park Marina sites. Contractors with the Fish and Wildlife Compensation Program – Columbia Basin and Evan McKenzie carried out the sampling between June 23 and July 11, 2014. The results of the initial survey are summarized in McKenzie (2014).

Methods:

The methodology used to carry out the 2015 pre-treatment monitoring survey follows the methods described in the initial report (McKenzie, 2014). The methods include a list of the general steps required to meet the goals of the project, summarize the pre-fieldwork steps, and describe in detail the protocol used in the field sampling. At each sample plot, data were collected on site, soil and vegetation characteristics, tree mensuration and coarse woody debris (CWD). Where applicable, invasive plant records were also completed at plots. 

Other field data were collected outside of plots while walking through the sites during the survey and include lists of native and non-native plant species not recorded in plots, locations and descriptions of high value wildlife trees, and wildlife sightings and signs.

Thomas Hill and Katherine McGlynn with the FWCP-Columbia Basin, Deb MacKillop and Audrey Ehman from the Kootenay-Boundary Region of the Ministry of Forests, Lands and Natural Resource Operations and Evan McKenzie contributed to the field sampling between June 15 and July 7, 2015.

Ecosystem data collected at plots were entered into the Venus 5.1 program and provided to the FWCP in Excel and Access database formats. Vicky Lipinski completed the data entry. Plot information for each treatment site was summarized in an excel spreadsheet and physical and ecological characteristics of each site were summarized in site descriptions.
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Figure 1: The Lower Arrow NDT4 – ER project area and the locations of the 3 treatment units surveyed in 2015

Results:

A total of 12 plots were established and sampled within 3 treatment units including the North Deer Park 1A and 1B units and the Grey Wolf South block. The locations of the 3 sites within the project area are shown in Figure 1.  Plot data are summarized for each site in Appendix 1 and the summary includes plot UTM locations, key site, soil and vegetation features, BEC unit and site series, plot photo numbers and comments.  Field data collected within and outside plots were used to describe the physical and ecological characteristics of each treatment unit and the site descriptions are included below.

Site Descriptions:

According to the draft Biogeoclimatic Ecosystem Classification (BEC) for the Kootenay-Boundary Region, the three treatment units occur within the Very Dry Warm Interior Cedar Hemlock – Warm Phase (ICHxwa) biogeoclimatic unit (MacKillop, 2015).

North Deer Park 1A Site:

The North Deer Park 1A site is located northwest of Deer Park approximately 18 km up the Deer Park Forest Service Road (FSR). The southern boundary of the unit is just upslope from the FSR and about 350 m from the Lower Arrow Lake Reservoir. The site borders a rocky ridge in the north, a clearcut block to the east and closed canopy forests in ephemeral creek draws to the west and south.

The site is about 20 ha in size and has an elevation ranging between 580 and 850 m. It includes moderately steep – steep (50-70%) slopes in the northern part of the unit, gentle to moderate (20-45%) slopes in the south and a small ephemeral creek draw in the south central part of the area. Slope aspects range from southwest to south. The area mainly includes open to semi-open stands of mature to old Ponderosa pine (Py) and Douglas-fir (Fd) trees on dry rocky sites. There are also some open areas with scattered trees on very dry sites and a few areas of more closed canopy forests on moister sites with deeper soils. Four plots were used to survey the treatment unit. Three plots sampled open PyFd forests on dry sites and one (plot 3) sampled a partially closed canopy FdPy stand on a slightly moister site. Plot distribution is shown in Figure 2.  

The dominant landforms in the block are shallow to very shallow colluvial veneers over bedrock with scattered rock outcrops. Soils sampled were between 43 cm and an estimated100 cm in depth and textures included silt loam, sandy clay loam, sandy loam and loamy sand. At plot 3, the landform was classified as colluvial veneer over glaciofluvial veneer with silt loam over loamy sand textures. Coarse fragment content in soil pits ranged from 38% to 57%.
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Figure 2: Plot distribution in the North Deer Park 1A and 1B treatment units

Sample plots on dry sites had moderate to low covers (20-5%) of shrubs, moderate covers (17-22%) of grasses and forbs and low covers (1-8.5%) of mosses and lichens. Plot 3 on the slightly moister site had 30% cover by shrubs, 15% herb cover and 3% cover by mosses/lichens. The most prominent species in the shrub layers were common snowberry, tall Oregon-grape and mallow ninebark in plot 1. The dominant species in the herb layers were pinegrass, bluebunch wheatgrass, and poverty oatgrass. Haircap mosses were the most common species in the moss/lichen layers.

Based on site, soil and vegetation characteristics, the plots located on dry sites were considered to have subxeric soil moisture regimes (SMRs) and were classified as the 103 site series of the ICHxwa biogeoclimatic unit (MacKillop, 2015). Plot 3 that sampled a slightly moister site had a submesic SMR and was classified as the ICHxwa 104 site series. 

Very few invasive or nuisance weed species were observed during sampling in the unit. Only plot 4 in the lower part of the block had traces of spotted knapweed, hare’s-foot clover and yellow salsify and minor amounts of black medic. Scattered spotted knap-weed plants were also observed on the site during traverses between plots. Due to the minimal amount of disturbance by non-native species, the area is considered to have intact ecosystems and be a reference site for the dry 103 site series in the ICHxwa unit. 

Sampling indicated low levels of coarse woody debris (CWD) at most sites although one transect at plot 3 encountered a moderate amount. Game trails were recorded at plot 2 and saskatoon was heavily browsed in that area. Common nighthawks were heard flying in the upper part of the block in the vicinity of plot 1. 

North Deer Park 1B Site:

The North Deer Park 1B site is located just west of the 1A site approximately 18.5 km up the Deer Park Forest Service Road (FSR). It is a long narrow block orientated north - south and the south boundary of the unit borders on the road and is about 200 m from the reservoir. The site occurs between closed canopy forests of moist creek draws to the west and southeast and borders a rocky ridge and steep rocky slopes in the northeast.

The block is 16 ha in size and ranges in elevation from 560 m at the road to almost 760 m at the north end. The north and central parts of the unit have moderately steep – steep (55-75%) slopes while the south part of the area has gentle to moderate slopes with 25% to 45% gradients. Slope aspects are predominantly southwest. There are two small draws in the unit, one in the south and a steep one in the north.

The site is characterized by open to semi-open stands of mature Fd and Py trees growing on shallow, rocky soils. There are also some very open areas with scattered trees and areas of exposed bedrock on steeper terrain in the north half of the block. Four plots were used to survey the unit. The first two plots sampled open Fd (Py) stands on moderate slopes and the third plot sampled a semi-open Fd (Py) stand on steep rocky terrain. Plot 4 sampled a very open site with only 9% cover by Py trees on a moderately steep – steep rocky slope. Both plots 3 and 4 had drier micro sites associated with exposed bedrock in the sample areas. Plot locations are shown in Figure 2. 

The dominant landforms are shallow colluvial veneers over bedrock with minor inclusions of rock outcrops. Soils were sampled at only two of the four plots and were estimated to be <70 cm in depth. Textures included silt loam over sandy loam and sandy loam over loamy sand. Coarse fragment content was relatively high ranging from 53% to 65%.

Sample plots had moderate to low (18-2.5%) covers by shrubs, moderately high (25-35% covers of grasses and forbs and moderate (18-25%) covers of mosses and lichens. The most common shrubs in the plots were common snowberry, tall Oregon-grape and mallow ninebark in plot 4. The dominant species in the herb layers were pinegrass, poverty oatgrass, bluebunch wheatgrass, hound’s-tongue hawkweed and less frequently kinnikinnick, spreading dogbane, wood strawberry and arrowleaf balsamroot. Pinegrass and poverty oatgrass were more prominent on moderately sloping sites while bluebunch wheatgrass was more common on the steeper slightly drier sites. Common species in the moss/ lichen layers were haircap mosses, broom moss, Brachythecium moss and fire-moss.

Plots 1 and 2 on moderately sloping sites were considered to have dry (subxeric) soil moisture regimes and were classified as the 103 site series of the ICHxwa biogeoclimatic unit (MacKillop, 2015). Plots 3 and 4 on steeper, slightly drier slopes included some very dry micro sites with (xeric) moisture regimes and were classified as the 103 units in part transitional to the drier 102 site series based on the lack of pinegrass and/or the presence of some very dry site indicator species.

A few non-native plant species were observed within and outside plots during sampling including a few plants of spotted knapweed in plot 3 and minor amounts of yellow salsify in plots 3 and 4.  A few small patches of cheatgrass and minor amounts of spotted knapweed were also observed during the traverse between plots 2 and 3. Due to the limited disturbance by invasive and nuisance weed species, the treatment unit is considered to have intact ecosystems and be a reference site for the dry 103 (and 102) site series in the ICHxwa. 

Coarse woody debris (CWD) levels were observed to be low in the treatment unit. Palatable shrubs for ungulates were limited in the plots sampled but there were game trails passing through three of the four plots.

Grey Wolf South Site:

The Grey Wolf South site is located within the Syringa Provincial Park approximately 6 km up the Deer Park FSR. The unit occurs on both sides of the road and the south boundary includes the road in part and the reservoir shoreline where the site occurs below the road. The site borders dry, open forests to the southwest and southeast, a creek draw in the northwest and talus and open forests on colluvial deposits to the north and northeast.

The treatment unit is 23.7 ha in size and includes an area of 11.1 ha above the road that was treated by slashing in 2014, a 7.4 ha area slashed in 2010 that occurs on both sides of the road and 5.2 ha of reserve zones. The reserves zones are non-target strata in the unit that were not slashed but fire may carry through them when the broadcast burn occurs. The site ranges in elevation from about 430 m at the reservoir level to 660 m and has mainly moderately steep to steep (45-70%) slopes in the area above the road and gentle to moderate (25-35%) slopes below. Slope aspects are generally south to southwest.

The area of the unit above the road is characterized by open to semi-open stands of mature Py and Fd trees growing on shallow soils. An open stand of mature Fd trees that had a closed canopy understory prior to the slashing treatment occurs on the slightly moister slopes below the road. Four plots were established to sample the unit. Plot 1 sampled the open Fd stand on more gentle terrain below the road and the other 3 plots sampled open stands of Py and Fd on the drier steeper slopes above the road. Plot distribution is shown in Figure 3.

Common landforms in the block include colluvial veneers over bedrock on moderately steep - steep slopes (plot 2) and colluvial veneers over morainal veneers on less steep terrain (plots 1 & 3).  A glaciolacustrine veneer with some angular coarse fragments in the upper soil horizons was also sampled at plot 4. Minor amounts of exposed bedrock are scattered throughout the unit. Soils sampled were 54 cm to an estimated 100 cm deep. Textures ranged from sandy clay loam in the lacustrine veneer to fine sandy loam over sandy clay loam and sandy loams. Coarse fragment content varied from 10% in the lacustrine deposit to 40-75% in colluvial veneers over bedrock or till.

Sample plots had open to very open (25-7%) tree crown closure, moderate to moderately high (12-30%) shrub covers, moderately high (25-40%) covers for the herb layers and low (1.5-7%) covers of mosses and lichens. The most common shrubs were tall Oregon-grape and common snowberry. Birch-leaved spirea and beaked hazelnut were also common on the slightly moister site sampled at plot 1 and saskatoon was common in one plot. The most common species in the herb layers included pinegrass, bluebunch wheatgrass and poverty oatgrass. Spotted knapweed, blue wildrye, American vetch and poison ivy were also common at plot 1 and spreading dogbane was common at another plot. Poison ivy was observed to be a dominant herb species on the rocky slopes in the west part of the unit above the road. Broom moss, Brachythecium moss and fire moss were occasionally common in the moss/ lichen layers.

The site below the road sampled by plot 1 was determined to have a slightly dry (submesic) soil moisture regime (SMR) transitional to a dry (subxeric) SMR in the upper part of the plot and was classified as the 104 site series of the ICHxwa biogeoclimatic unit. The other plots located on drier steeper terrain above the road had dry (subxeric) SMRs and were classified as the 103 site series of the ICHxwa (MacKillop, 2015).
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Figure 3: Plot distribution in the Grey Wolf South site

The treated area below the road is becoming infested with weeds. At plot 1, the noxious invasive species spotted knapweed is the dominant species in the herb layer and the nuisance species hare’s-foot clover is also common. There are also minor amounts of the invasive weed bull thistle and other non-native plants in the area including black medic, dandelion, agronomic grasses and red clover. Based on the relative abundances of the invasive and other exotic species, the area below the road is considered moderately degraded by weeds.

Non-native species are less prominent on the drier sites above the road. Hare’s-foot clover was observed to be common at plot 4 and present in plot 2. Minor amounts of black medic, the nuisance species cheat grass and spotted knapweed also occur in plots 2 - 4. Due to the occurrences of non-native species, the area above the road is considered slightly degraded by weeds and is not a reference site for the dry 103 site series in the ICHxwa even though the ecosystems are still relatively intact. 

Coarse woody debris (CWD) levels were low along sample transects and the amount of shrub forage available for ungulates at sample sites was generally low.

Summary:

North Deer Park 1A and 1B Sites:

The North Deer Park 1A and 1B sites are located along the Deer Park FSR about 2 km northwest of Deer Park. The two units are < 300 m apart and separated by a creek draw and closed canopy forests. They have similar elevations and physical features including moderately steep – steep slopes in the north parts of the units and more gentle terrain to the south. Both areas are dominated by open to semi-open stands of mature to old Fd and Py trees growing on warm aspect slopes with shallow colluvial soils. Understory species are also similar in the two units but the 1B site has higher covers in the herb and moss layers. Another difference between the two units is that the 1A site has both the ICHxwa 103 site series on dry sites and the 104 site series on slightly moister sites while the 1B unit includes only the 103 site series that is transitional to the drier 102 sites series at two of the plots. Despite the close proximity to the FSR, both sites have only minor amounts of invasive and nuisance weed species. As a result, the ecosystems in the units are considered to be “intact” with a high degree of naturalness and represent reference conditions on dry sites within the ICHxwa biogeoclimatic unit.  The intact ecosystems have high value as ungulate winter range and other wildlife habitat. 

Grey Wolf South Site:

The Grey Wolf South site occurs in Syringa Provincial Park about 6 km up the Deer Park FSR. It includes areas or both sides of the road treated by slashing in 2010 and 2014 and some reserve zones. The unit includes two distinctive subunits. The area above the road is characterized by open to semi-open stands of mature Py and Fd trees on moderately steep – steep, warm aspect slopes with shallow soils. The dry sites are classified as the 103 site series in the ICHxwa biogeoclimatic unit. Below the road, open mature Fd stands occur on gentle to moderately sloping terrain in a lower slope position. Soils are still shallow but the area is slightly moister than the steeper slopes above the road and the site supports the ICHxwa 104 site series. The subunit below the road is infested with knapweed and is considered moderately degraded by invasive plant species. In the area above the road, one of the three plots sampled is slightly degraded by hare’s-foot clover and all three plots have minor amounts of other weedy species. Due to the minor weed infestations, the Py and Fd forest ecosystems in the upper subunit are not fully intact and therefore do not represent reference sites for the 103 site series within the ICHxwa. However, the ecosystems are only slightly degraded by weeds and still provide important habitat for ungulates and other wildlife species. 

Recommendations:

As was discussed in the recommendations section of the initial pre-treatment monitory survey report (McKenzie, 2014), the ICHxw biogeoclimatic (BEC) unit, and especially the warm phase of the unit (ICHxwa), have very limited distributions in the southern part of the Kootenay-Boundary Forest Region. Since the BEC units occur in the southern valley bottoms, they have been significantly disturbed by human development activities as well as by infestations of weeds that have been introduced and spread by the activities. Within the ICHxw and ICHxwa, open forest and non-forested “fire-maintained” (NDT4) ecosystems on dry sites are sensitive habitats that are very susceptible to disturbance by weed infestations. As a result, “intact” dry site ecosystems that have not been degraded at some level by weeds are very uncommon in the units. Therefore, the initial report highly recommended that any remaining undisturbed ecosystems on dry sites in the ICHxw and ICHxwa be protected from development activities and infestations of invasive and nuisance weeds in order to conserve intact NDT4 habitats as reference or benchmark sites.

To date, the North Deer Park 1A and 1B sites are relative free of weeds and the dry site ecosystems within the treatment units are intact. In order to maintain the dry sites in reference condition, it will be important to carefully monitor the sites after the restoration treatment to identify any weed populations and then eliminate or control the infestations as quickly as possible. The main concern for the two sites is the spread of spotted knapweed, hare’s-foot clover and cheat grass that are currently present in the units. Also, the sites are close to the Deer Park forestry road that provides a corridor for the introduction and spread of weeds.

With respect to the Grey Wolf South site, spotted knapweed and to a lesser extent hare’s-foot clover have already infested the part of the unit below the road. An attempt should be made to control the knapweed using biocontrol agents if they have not already been introduced in the area. Also, since knapweed is intolerant of dense shade, a closed canopy tree-shrub buffer could be established and maintained along the lower side of the road to prevent the knapweed from spreading into the upper part of the unit. Hare’s-foot clover can be eradicated by the use of an herbicide although it may be more socially acceptable to try hand pulling plants in small patches and then seeding the patches with a native grass mix. The minor amount of bull thistle on the site can be controlled by annually cutting the plants before seed-set to eliminate the spread of seed.

Invasive and nuisance weed species are much less common in the part of the unit located above the road and the ecosystems in that area are still relatively intact. Therefore, it will be important to determine if there are any significant changes in the distributions and densities of weed populations in the area after the treatment and to control any weed infestations that are detected as soon as possible.
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