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Introduction

Okanagan Wildlife Consulting was contracted by the Nature Conservancy of Canada to
assess the potential for habitat enhancement for the Endangered Williamson’s Sapsucker
(WISA) on the Wycliffe Conservation Complex (the “complex”) in the East Kootenay of B.C. and
to develop habitat prescriptions for enhancement of at least one area within the complex.
Habitat enhancement specifically for Williamson's Sapsucker has not been done before in B.C.
Most habitat research and recommendations have been aimed at mitigating the effects of
timber harvesting, so the habitat enhancement approach here is developed from first
principles.

Williamson's Sapsuckers are not common in the East Kootenays with a population of
only about 20 nests per year (COSEWIC 2017) in an area of about 700 km? in the Rocky
Mountain Trench south of Kimberley. Two WISA nests have been found near the complex in
the past (one at the south end of McGinty Lake about 2 km northeast, and one south of Pighin
Road about 150 m to the west near Luke Creek), and one pair on a breeding territory (beside
Pighin Road 100-150 m east).

Williamson's Sapsucker habitat suitability mapping was completed for the East Kootenay
in 2010 (Gyug 2010, Figure 1) based firstly on VRI polygons and stand characteristics, and
secondly on stereo aerial photo interpretation particularly for veteran tree and aspen presence.
However, the model proved difficult to both apply and verify because of limitations in
Vegetation Resource Inventory base mapping, and because the population is small, and would
not be expected to occupy all potentially suitable areas (Gyug 2011). Stand level assessments
are required in the East Kootenay to verify the presence of, and to quantify, preferred habitat
attributes.

Prior WISA habitat surveys in the East Kootenay have found several possible population
limiting factors (Gyug 2009) These include 1) very scarce suitable nest trees (~0.1/ha) occurring
at much lower densities than in the Okanagan-Boundary or the Merritt-Princeton areas;

2) relatively low levels of downed woody debris that may be limiting to carpenter ant or other
ant populations, which WISA rely on to feed their nestlings; 3) relatively low densities of very
large veteran trees (>57-cm dbh); and 4) high densities of smaller (<35-cm dbh) trees. Based on
these, possible WISA habitat enhancements in the East Kootenay could include creation of
suitable nest trees through mechanical tree modifications and fungal inoculation, reducing tree
density through thinning to encourage development of larger trees at lower densities, and
creation of suitable carpenter ant nest habitat by increasing downed woody debris levels.
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Figure 1. Williamson's Sapsucker habitat suitability mapping (Gyug 2010) overlaid on the central and
northern parts of the Wycliffe Conservation Complex. Known Williamson's Sapsucker locations
shown for nests (red triangle) and other detections (red dots). The southern parts of the complex
near Highway 95A were not included in the suitability mapping as they were deemed as low to nil
habitat for WISA. Map uses BC Albers projection.
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Methods

Based on the Williamson's Sapsucker habitat suitability mapping of Figure 1, the entire
north area was assessed for potential habitat enhancement areas. The south block straddling
Highway 95A was also assessed. Two field trips were made to the complex, one on Nov. 15-16,
2019, and one on Feb. 26-27, 2020, with a total of 112 plots surveyed (Figure 2). To ensure the
entire area was assessed, a 200-m grid was established as possible plot centres.
Reconnaissance-level plots were conducted, most of them on the 200-m grid centres. After
reconnaissance-level assessment of the entire complex, additional plots were conducted in the
area on the north side of the North Butte where enhancements were going to be
recommended. Additional observations were made at and near the old Williamson's Sapsucker
nest near Pighin Road to determine the type of habitat most likely used there for foraging.
Observations of other notable wildlife are listed in Appendix C.

At each plot, trees were tallied by 5-cm dbh classes in nested fixed-radius plots. Most
plots were 7.98-m radius for 10-15-cm dbh trees, 11.28-m radius for 20-50 cm dbh trees, and
17.84 m for >52.4 cm dbh trees and for all snags >22.4 cm dbh. On the November site visit, old
and recent stumps were also tallied in the 11.28-m radius plot, and Large Woody Debris (LWD
with Large End Diameter >22.4 cm) intercept diameters were measured on a total of 50-m of
transects from each plot centre, either using 250-m transects at north and east bearings, or 50
m in the direction | was going to the next plot. Stumps and LWD were not measured on the
February field trip when snow covered the area. Suitable Nest Trees, i.e., trees with existing
fairly recently excavated cavities were also tallied at each plot.

A very thin layer of snow (1-5 cm) covered the ground on the November field trip, so
large thatch ant nests could not be tallied on either field session. These large thatch nests are
made by Formica rufa species group ants (most likely F. obscuripes, the Western Thatching
Ant), which is one of the preferred ant prey of WISA, along with several species of carpenter
ants (Gyug et al. 2014). Where stumps and LWD both still solid enough to hold carpenter ant
nests are in short supply, Williamson's Sapsucker tend to rely on Western Thatching Ants
instead of carpenter ants. Fd stumps or logs >40 years old tend to be too decayed to hold
carpenter ant nests, but Lw stumps or logs can persist in suitable condition for much longer.

The stand characteristics based on field plot results were grouped first by VRI polygons,
and then by habitat for similar polygons. These were compared to the “desired stand
conditions”, which were stand characteristics from plots from within 500 m of known
Williamson's Sapsucker occurrences in all regions occupied in BC, and grouped by habitat
suitability. The desired stand conditions should form the habitat goals for Williamson's
Sapsucker habitat enhancements, and have not been previously estimated this way. The site
assessment will indicate whether and/or how those desired conditions might be achieved,
which become the basis for recommended site-specific habitat enhancements.
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Figure 2. Location of 112 Williamson's Sapsucker habitat plots Nov-Feb, 2019-20, in Wycliffe
Conservation Complex separated by habitat type. UTM Zone 11 map projection.
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Williamson's Sapsucker Enhancement Rationale

Desired Stand Conditions
Williamson's Sapsucker have several basic habitat requirements relevant here:

1. A suitable nest tree with heart rots or other decay (usually conifer 260 cm dbh, or At 230 cm
dbh where large conifers scarce, although smaller conifers may be used Gyug et al. 2009);

2. Live coniferous sap feeding trees (84% Fd mean 28 cm dbh, 12% Lw mean 37 cm dbh, St-
Amand 2017);

3. Live tree trunks for ant gleaning (as the ants crawl up the trees to tend aphid colonies),
(52% Fd, 23% Lw, 17% Sx, mean 36 cm dbh, St-Amand 2017), which are relied upon to feed
nestlings;

4. Abundant ants, typically with reliance on carpenter ants where LWD >30 m3/ha, or Western
Thatching ants where LWD <30 m3/ha; and

5. Opportunistic feeding by pecking on sub-bark insects on Fd, Lw or Sx (mean 40 cm dbh).

6. Williamson's Sapsucker breeding territories in the Okanagan averaged 25 ha (range 4-65 ha,
St-Amand, unpublished data 2015).

Williamson's Sapsucker desired stand conditions in forests (Table 1) were relatively
consistent across regions and habitat suitability ratings. Mean live tree density >17.4-cm dbh
was in the range of 236-278 trees/ha, with trees in the mid-to large-classes (40-50 cm dbh) in
the range of 33-54 trees/ha. High, Moderate and Low suitability classes were best
distinguished by the density of very large (often veteran) live trees >52.4 cm dbh. Snag
densities tended to be high in Williamson's Sapsucker habitat, with the highest densities in the
West region in PyFd mixed stands attacked by Mountain Pine Beetle, but highest very large
(>52.4-cm dbh) snag densities in High suitability habitat in the Okanagan-Boundary. LWD
averaged higher volumes in High and Moderate of the Okanagan-Boundary than other areas.
LWD average volume was lowest in the West region where Williamson's Sapsucker more often
rely upon Western Thatching Ants to feed nestlings than carpenter ants (Gyug et al. 2014).

Potential Enhancement Methods

Western Larch is a fast-growing pioneer species that can establish quickly and densely
after hot canopy-destroying wildfire given a suitable seed source. However, Williamson's
Sapsucker most commonly uses Lw stands only in those regions where mixed (on the order of
70-year return interval) or frequent (e.g., +15-year return interval) fire regimes clean out
understorey (usually Fd) competition for moisture and nutrients, leaving fire-resistant large to
very large veteran Lw (often alongside veteran Fd). A relatively frequent fire return interval
was probably typical in the Wycliffe site prior to logging.

Mimicking understorey burns in veteran Lw stands can be done for Ecosystem
Restoration purposes (e.g., Fiedler and Harrington 2004, Arno 2010). Ecosystem Restoration of
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Lw has been described by Arno (2010) for Girard Grove at Seeley Lake, Montana. | visited that
site in 2009. The veteran Lw site had been recently cleared of all understorey and then
underburned. All CWD had been either removed or burned, and it appeared (by looking at tree
bases) that about 5-15 cm of duff layer had been burned off. Ironically, while the site had an
abundance of a key Williamson's Sapsucker habitat element, veteran Lw, | found no
Williamson's Sapsucker in the treated site at Girard Grove in 2009. The underburned site
lacked any understorey, intermediate or co-dominant trees while the adjacent untreated edges,
where | did find Williamson's Sapsuckers, still contained understorey and intermediate variably
dense layers of Pl and Fd overtopped by veteran Lw, and with abundant CWD.

However, typical thinning of Lw stands has been done for commercial purposes, i.e.,
increasing growth and yield in dense younger Lw stands (e.g., Seidel 1986, 1987, Cochran and
Seidel 1995, Martin and Barber 1995). Those studies show that released small to mid-size Lw
(~15-20 cm dbh) can gain on average 3 to 7 mm per year diameter depending on residual
stocking levels after thinning. At that growth rate, the current mean stand diameter of ~25 cm
(Table 2) would require 14 years to 33 years to reach the desired mean stand diameter of ~35
cm (Table 1). However, development of significant densities in the 45-50 cm dbh classes will
likely take longer, and densities of >10/ha of very large trees >52.4 cm dbh would take much
longer, i.e., probably on the order of a century or more because growth slows in older trees.
The very large veteran Lw in the Okanagan that Williamson's Sapsucker use for nesting are
often 500-600 years old (COSEWIC 2017; Gyug, unpublished data).

In regions in B.C. (Okanagan-Boundary and East Kootenay) where veteran Lw and
Williamson's Sapsucker occur, it is a near certainty that Williamson's Sapsucker will be found
where there are >10 veteran >57.4-cm dbh Lw/ha in a given 16 ha site (Drever et al. 2015). So,
while veteran Lw require periodic underburning (or thinning from below) simply to develop and
then to be maintained, Williamson's Sapsucker appear to need the entire habitat mosaic. They
require not just the veteran trees, but the complete range of tree size classes that would either
re-invade after underburning, or exist within ~100 m of the relatively-free-of-understorey
veteran Lw stands. It appears that maintaining Williamson's Sapsucker habitat will both require
certain consistent habitat elements (i.e., veteran trees for nesting), but also be within a shifting
mosaic of other habitats as well. In some areas, such as currently at Wycliffe, nesting appears
to be associated only with At, probably because of a lack of veteran Lw. This could, at least
partially, explain why Williamson's Sapsucker is very uncommon in the area.

Climate Change

Given that habitat restoration for Lw or enhancement for Williamson's Sapsucker
habitat may be possible, the long time lines required become problematic given current climate
change projections (BC Climate Explorer, http://www.bc-climate-explorer.org). Throughout its

range, Lw is associated with habitats that have MAT ranging from 1-0-7.8°C and Mean Annual
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Precipitation (MAP) ranging from 370-1130 mm (Fiedler and Lloyd 1995). Lw does not currently
grow in BEC units in BC with a Mean Annual Temperature (MAT) greater than ~7°C. Projections
for 2100 for the IDFxx2 (i.e., Wycliffe) are for MAT rising from ~6°C currently to ~12°C by 2100,
and exceeding 9°C by about 2060. Even though temperature may rise dramatically, Mean
Annual Precipitation (MAP) for the IDFxx2 is projected to remain similar to current, i.e., 400-500
mm. The projected MAT of 12°C for the IDFxx2 by 2100 is much higher than the current MAT
for the PPxh1 (8-9 C), which even now is too hot and dry for Lw.

The current 95% bioclimatic envelope inhabited by Williamson's Sapsucker over its
entire range does not include locations with MAT >10°C (Figure 3). It is likely that 40-80 years
from now, the Wycliffe area in general is going to be unsuitable climatically to support either
Williamson's Sapsucker or the habitats it depends upon. Currently, Lw only grows well in the
Woycliffe area on north aspects and in moist gullies. Whether Lw can persist in those few sites
in the Wycliffe area far into the future is not known.
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Figure 3. Bioclimatic envelope (60% and 95% kernels) occupied by Williamson's Sapsucker over its
entire breeding range compared to “available” defined as all of B.C. and all of the U.S. west of the
100t meridian. Base Williamson's Sapsucker location data from eBird (https://ebird.org) for the
U.S. and local inventory database for Canada. Climate long-term normal data from ClimateNA
(Wang et al. 2016). Analysis by L. Gyug (unpublished).
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Woycliffe Complex Overview Assessment

Most of the Wycliffe Conservation Complex were found to be unsuitable for
Williamson's Sapsucker, and not likely to become suitable. Firstly, the BEC unit is relatively hot,
i.e., the Wycliffe area is in the IDFxx2 (version 11 BEC, formerly PPdh2), and therefore will tend
to favour Py rather than Lw. We have only found two Williamson's Sapsucker nests in the
IDFxx2 compared to 35 in the IDFdm2 and 25 in the MSdw in the East Kootenay. However, the
elevation of ~1000 m at Wycliffe is near the middle of the elevational range used in the East
Kootenay (mean 1091 m, range, 829-1374 m).

The southern areas straddling Highway 95A were almost entirely Py. Without much Fd
or Lw component, these areas cannot meet Williamson's Sapsucker habitat requirements.
Other sites that were dominated by Py included the upland areas north of the powerline cut on
the north side of the South Butte.

South of Pighin Road, there were two areas potentially suitable for Williamson's
Sapsucker. These were areas that were on north aspects and included riparian areas, because
these will have a higher tendency both to grow Lw, and to grow larger trees (other than Py).
These two areas were: 1) the north aspect of the North Butte including the riparian areas
adjacent to Pighin Road, and 2) the north aspect of the South Butte, including the Luke Creek
gully. These will be discussed more fully later.

The old Williamson's Sapsucker nest (WNEO038) south of Pighin Road is in the riparian
area just north of the North Butte. The site was examined during the February field surveys.
The nest tree (live At 32-cm dbh) is in a riparian marsh-edge stand of At-Lw-Sx about 30 m wide,
within which there were at least seven Lw 35-50 cm dbh within 50 m of the nest (or about
23/ha). The nest is 100 m from the Luke Creek gully stands of dense and relatively large Sx-Lw-
At. The most likely forested foraging site was in the Luke Creek gully, as that is the only large,
mature and continuous forest stand within 250 m of that nest.

Aspen in any upland areas, either north or south of Pighin Road, do not reach suitable
nesting dbh of 30 cm, only reaching those diameters in riparian sites.

The areas north of Pighin Road were almost all too young, or too open, or dominated by
Py to be suitable for Williamson's Sapsucker habitat. Based on the relatively low densities of
large cut stumps observed, these areas are unlikely to have been, or to become suitable
Williamson's Sapsucker habitat with a few exceptions. One exception was in the Luke Creek
gully, which crosses a corner of the complex north of Pighin Road, are stands suitable for
Williamson's Sapsucker, but that particular area is too small (~4 ha) to manage on its own. If
co-managed with adjacent stands outside the complex, there may be some potential there for
Williamson's Sapsucker habitat enhancement, but it was not considered here. Another possible
exception was in the northeast corner of the complex on a bench between two shallow riparian
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draws. However, while this contains a number of old Lw stumps, it currently contains almost
no trees and would not be a candidate for Williamson's Sapsucker enhancement until a stand of
new trees starts growing on the site.

| found no Suitable Nest Trees with existing cavities within 25 m of any of the plots,
although three Lw with cavities were seen outside plots. These were generally misshapen Lw
with dead tops or severe basal fire scarring, all of which appeared to have been passed over in
previous logging, but none of which were >46-cm dbh, and none of which | would consider to
be currently suitable for Williamson's Sapsucker nesting.

A total of 53 trees had been enhanced for wildlife use in the fall of 2020 by Strategic
Resource Solutions under a separate project using a variety of fungal inoculants and/or
mechanical treatments. These included 44 Lw, 5 Py, 3 Fd and 1 At. Locations of these trees
were provided by Todd Manning of Strategic Resource Solutions, and are shown on Figure 2.
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Table 1. Williamson's Sapsucker Desired Stand Conditions based on means of VRI polygons that were in unharvested forest or re-forested after
old harvesting (generally high-grading or partial cuts prior to 1960’s or 1970’s). Only VRI polygons with >1 plot in the polygon, and only
plots within 500 m of a Williamson's Sapsucker nest or observation were used.

Mean Live Trees/ha by 5-cm dbh Live Trees >17.4-cm dbh Mean Snags/ha
class by dbh (cm)
Habitat N VRI
, oo ) CVof | gasal LWD
Region Suitabilit | Poly 10 25, 40, Total Total Aron Quad. 025 (m¥/ha)
y gons ' 20 30, 45, | >52.4 3 Mean ' >52.4
15 sph (SD/ (m3/ . 52.4
35 50 h Diam.
Mean) a)
East Low- 19 303 72 136 54 | 11.7 274 44% 23.9 334 10.8 0.8 37
Kootenay Moderate
Okanagan- | High 10 376 110 99 43 | 25.7 278 30% 28.8 36.4 7.5 10.1 69
Bound
oundaY I Moderate | 44 | 260 | 78 | 107 | 53 | 154 | 252 | 28% | 234 | 344 | 99 2.9 43
Low 77 340 98 110 43 8.5 260 54% 20.0 31.3 54 1.3 34
West Moderate 18 213 78 131 42 8.1 258 50% 20.6 31.9 23.1 2.4 20
Low 37 258 88 107 33 8.1 236 56% 17.6 30.8 18.0 1.7 27

Table 2. Current (2019-2010) stand conditions in potential Williamson's Sapsucker enhancement areas on Wycliffe Conservation Complex. See
Appendix B for stand conditions in remainder of complex.

. Mean Percent Live Trees
Mean Live Trees/ha by 5-cm dbh Live Trees >17.4-cm dbh Snags/ha by >17.4-cm dbh
class .
dbh (cm) N by species
Site Habitat N LWD LWD
Plots 25 40 Basal Quad (m3/ha) Pl
10, : ' Total | Area " | 22.5- ots
20 30, 45, >52.4 3 Mean >52.4 At |Fd |Lw |Py [Sx
15 sph (m3/ . 52.4
35 50 Diam.
ha)
N side |FdLw Forest 18 522 153 224 7 0.0 384 19.8 25.6 1.0 0.5 8 5 0| 68| 27| 5| O
North
Butte |FAdLWPy Forest 9 875 100 93 17 0.0 210 14.3 26.9 0.0 0.0 29 1 1| 8| 28| 64| O
Riparian Forest 5 270 110 240 20 2.0 372 22.1 275 | 12.0 0.0 |Est. High 0 68| 2| 6| 1| 23
N side |FdLw Forest
South|hummocky 9 311 | 114| 128| 14 0.0 256 | 135| 259 | 44 | 00 29 9 013954 5| 0
FdLw Forest
Bute | Joped 5 | 210 95| 265| 15| 00| 375 | 213| 269 | 20 | 00 | 18 0| 5235 9| 0
Gully Forest 5 110 105 135 20 6.0 266 16.4 28.0 | 16.0 0.0 20 5 8| 28|57 4| O
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Figure 4. Current stand conditions on North Butte, Wycliffe, compared to desired stand conditions based on mean of Williamson’s
Sapsucker stand conditions in areas where Lw occurs. y-axis cut off at 300, but FdLw Py up to 543 stems/ha for 10-cm dbh class.
Best polynomial curve fits to stand profiles shown. See Table 2 for grouped stem densities and other measures of each stand.

Wycliffe WISA Enhancement 12 Okanagan Wildlife Consulting



Woycliffe Williamson's Sapsucker Enhancement Areas

The north side of the North Butte is the only proposed WISA enhancement areas on the
Woycliffe Conservation Complex where | could find many old and more recent Lw stumps, and
many healthy live Lw, indicating the site has high potential for growing a Lw forest with at least
some very large trees.

The second site, on the north side of the South Butte, had far fewer large stumps, and
many of the mid-size (25-40 cm) Lw present were unhealthy, i.e., standing dead or with dead
tops. The South Butte site appears to have lower potential for Williamson's Sapsucker habitat,
but will be considered here as well.

In general, these areas seem to have had a long history, both very old and more recent
of logging, that has left the stands in a younger or earlier successional stage than is typically
occupied by Williamson's Sapsucker, with overall smaller stand profiles.

Particular stand characteristics differing in these sites compared to other Williamson's
Sapsucker habitats were (see Figure 4 and the yellow shading in the cells of Table 2):

Overabundance of 10-15-cm saplings in upland portions of the North Butte,
Higher densities of live trees in the 25-35 cm dbh classes in mid-age portions of
the North Butte,

3. Lower densities of 40-50 cm dbh class trees, which were one-third to one-half of

typical Williamson's Sapsucker habitat elsewhere, as well as in the East

Kootenay,

Very low densities, or mostly absent large live trees >52.4-cm dbh,

Very low snags from 22.5-52.4 cm dbh in upland portions,

Very low or absent large snags >52.4-cm dbh, and

N o vk

Low (<30 m3/ha) Large Woody Debris (logs >22.4 cm at large end) levels.

Only riparian At stands were estimated to have high amounts of LWD at Wycliffe. Most
of the riparian At stands were “overmature” with many of the larger At dead and fallen over. In
general there was little At regeneration in these stands.

| did not survey as many LWD transects as | had hoped because | could not do any in
February when deep snow covered the ground, however, LWD levels measured in November
were lower than 30 m3/ha on average. This means that Williamson's Sapsucker is unlikely to be
able to rely upon carpenter ants to feed their nestlings in such stands given the current stand
conditions. Whether there are sufficient Western Thatching Ant nests available to make up the
difference could not be assessed on either field trip because completely snow-free conditions
are required. Since it will take many decades for any enhancement to shift current stand
conditions to desired stand conditions, there is no immediate need to survey for ant nests.
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North Butte, north aspect

There are four distinct stand types on the north aspects of the North Butte (Figure 5).
Each is discussed in general terms here, with specific recommended treatment or enhancement
prescriptions in Appendix A.

1. 40.3 ha FdLw forest on the moderate slopes characterized by lack of Py, and many old Lw
stumps.

a. This would be the prime site for long-term habitat enhancement, i.e., shifting the
stand profile to older and large trees.

b. Recommended is light “thinning from below” to increase growth and vigour of
existing mid-size trees, particularly Lw.

c. Priority is retention of Lw, any large Py, and then dominant to subdominant Fd. This
would involve removal of understorey stems and poor quality intermediate stems.

d. Target density will not be even as trees are currently clumped, but overall should be
in the range of 250-300 trees/ha >17.4-cm dbh.

2. 4.1 ha FdLw forest on the steep slopes on the immediate north side of the North Butte.

a. This would be the secondary site for long-term habitat enhancement, i.e., shifting
the stand profile to older and large trees, and removing dense small understorey Fd.

b. Recommended is thinning from below as per Bullet 1 but with no machine access to
protect relatively thin soils.

3. 17.2 ha FdLwPy forest on gentler slopes and contains a very young Py component.

a. These also contain Lw, but are currently dominated by the young Py.

b. Recommended is thinning from below with priority to Lw, then dominant and
subdominant Py, and then dominant and subdominant Fd.

c. Much of the area is very dense young Py understorey with few larger trees. These
sites may be relatively empty after treatment.

4. 8.1 ha Riparian stands dominated by At and Sx.

a. Many At in this stand are ~30 cm dbh, but | could find only one small portion of the
stand (<1 ha) that had 325 trees/ha >32.4 cm dbh (see Figure 4, “very large At”).

i. Recommended short-term enhancement is for increase of nest tree
suitability using “window” mechanical treatments and fungal inoculation of
larger At. Treatments which do not kill At are preferred because dead At
tend not to stand for much more than 10 years (Gyug 2019), and long-term
enhancements are the goal.

b. Thereis relatively little At regeneration in either of these riparian patches. |
recommend cutting down some healthy live At in the northwest patch to increase
suckering and sprouting, otherwise it appears the At in this patch may almost all die
out within the next 20-50 years.
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South Butte, north aspect

There are three distinct types of stands on the north aspects of the South Butte
(Figure 6). These were not examined in as much detail as for the North Butte because fewer
large old stumps were seen, and the area appeared generally less able to support a vigourous
stand of mature Lw than the North Butte. The exception is in the gully of Luke Creek and at
least one adjacent perched receiving site that | have mapped as part of the gully, and some of
the surrounding north aspect slopes.

5. 22.4 ha FdLw forest on the moderate north aspects of the South Butte and slope adjacent
to Luke Creek.

a. There was alack of very large old Lw stumps. The long-term goal would be to shift
the stand profile to older and larger trees, generally by thinning.

b. A portion of the site (near Plot 43, Figure 4) had been fairly recently understorey
thinned (thinned from below) in a manner very similar to what may be proposed for
Williamson's Sapsucker, although maintaining a few more understorey stems would
be advised.

6. 46.2 ha FdLw forest on flat or hummocky bedrock topography.

a. There was a lack of very large old Lw stumps, and 25-30 cm dbh Lw appeared
generally in poor health with a number of them standing dead or with dead tops.

b. The long-term goal would be to shift the stand profile to older and larger trees,
generally by thinning. Although growth conditions for Lw appear to be not as good
as the slopes near Luke Creek in Bullet 1, the northern portions of this could be
considered for enhancement but would be lower priority.

7. 9.8 ha Gully Forest along Luke Creek.

a. This site has the highest potential in the south area to grow very large Lw, but is
similarly lacking old and large trees.

b. Four gully plots were included in this analysis because the stands were similar, even
though the plots were not in the proposed treatment area along Luke Creek. The
Luke Creek gully north of the mapped area does not contain any upland suitable
foraging forest, nor any that could be suitable in the long term as sites are naturally
too open and dry.

c. Large-scale thinning is generally not recommended in the wetter soils in gullies
where trees may be shallow rooted and susceptible to windthrow if the site is
opened. However, judicious thinning of a few well selected trees to encourage
adjacent trees to grow larger might be considered.
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8. 1.5 gully forest at west side of area.
As previously discussed, this site is too small to support Williamson's Sapsucker on

a.

its own, and the nearby upland is hummocky bedrock both north and south of the

powerline, and may not support large or very large Lw in the long term. North of the

powerline, the stands tend to Py, rather than FdLw, so will be less suitable for

Williamson's Sapsucker. These gullies and surrounding upcomplex should not be
considered for enhancement at this time, but should be re-assessed in the future as

local stands mature.
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Appendix A. Recommended enhancements for the north aspect of the North Butte.

The entire areas (see Figure 5) need not be treated or enhanced at once. Treatments can be done in
portions of the areas so that the site can be re-assessed and treatments modified if necessary for the
remainder of the areas.

For guidance on juvenile spacing refer to FLNRORD publications Juvenile Spacing: a guide for forestry
crews (FS208.pdf) and Juvenile Spacing Quality Inspection (FS251.pdf) Available at URL:
https://www.for.gov.bc.ca/isb/forms/lib.

For guidance on thinning, refer to Graham et al. (1999) USDA Forest Service PNW-GTR-463. See Figure 1
below from Graham et al. (1999). https://www.fs.usda.gov/treesearch/pubs/2979

With some exceptions, when referred to here, dominant and co-dominant trees on these sites will
typically be 22.5-cm dbh and greater, intermediate trees in the range of 12.5-22.4 cm dbh, and juvenile
trees <12.5-cm dbh. There are few dominant trees on site as most have been removed in past logging.
Most overstorey trees will be codominant. Light thinning is recommended here for Williamson's
Sapsucker at Wycliffe.

Heavy thinning

Figure 1 from Graham et al. 1999—A 120-year-old conifer stand containing a mixture of dominant (D), codominant (C),
intermediate (1), and suppressed (S) trees thinned from below (low thinning) to three different intensities.
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FdLw forest on moderate slopes - 40.3 ha (see Figure 5)

Recommended long-term enhancement is light “thinning from below” (see Figure 1 of Graham et al.
1999) to increase growth and vigour of existing dominant and co-dominant trees, particularly Lw.

Target Densities:

e  Target density is 275 trees/ha >17.4-cm dbh (x75/ha to allow for site variation).
e Invoids created where sites are >5 m from, or outside the dripline of, any dominant and co-
dominant trees, up to 450 trees/ha <17.5-cm dbh can be maintained.

Application: Two passes should be used.

e Two passes should be used

o First pass is very light understorey and poor-quality intermediate removal of the
smallest stems, but keeping all Lw, after which site will be assessed.

o Then second pass to achieve target densities (mark to cut if necessary). Two passes
should be done on a trial site of 1 to 2 ha and assessed before application to remainder
of site.

e Do not fall wildlife trees. Instead create a no-work zone around them should they also be
assessed as danger trees. This includes any live or dead Lw with any obvious signs of decay (e.g.
fire scars, dead tops), and any other tree species with nest cavities or recent woodpecker
feeding sign.

e No new roads, landings or trails are to be created. Any small machine use cannot impact any of
the leave trees.

e To retain coarse woody debris suitable for ant nests, trees felled that are >17.4-cm dbh are to be
topped at 10-cm diameter, and then limbed to lay flat on the ground. All limbs and tops to be
removed from site.

e Remove all cut debris from site, unless burning of debris is expressly allowed on site by
landowner. No small spot debris piles are allowed. If burning is allowed on site, there is only
one old landing where piling and burning of all small debris might be appropriate.

e Any trees to be felled that are >17.4-cm dbh can be cut at “hip” height, i.e., ¥60-100 cm height,
to provide suitable ant nest sites.

Leave and Cut Tree specs:

e Keep dominant and co-dominant trees.

e Priority on first pass is retention of Lw of all sizes, even understorey.

e Remove poor quality intermediate Fd and Py overtopped by dominant or co-dominant trees.

e Remove all understorey, excepting Lw, within the greater of crown dripline or 5 m of dominant
and co-dominant trees.

e Where voids exist that are >5 m from dominant or co-dominant trees, space any healthy juvenile
and intermediate trees <17.5 cm dbh using “triangular” spacing of 5 m, i.e., ~450 stems/ha or 4
to 5 trees in 5.64 m radius plot. Priority in spacing is to keep Lw, followed by Fd. Remove all Py.
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FdLw forest on steep slopes - 4.1 ha

Same as for FdLw forest above but with no machine access to protect relatively thin soils.

FdLwPy forest - 17.2 ha

Recommended long-term enhancement is light “thinning from below” to increase growth and vigour of
existing mid-size trees, particularly Lw, but because of dense juvenile Py in many areas, heavy juvenile
spacing or removal will be required.

Target Densities:

e Target density for dominant and co-dominant trees is highly variable depending on existing
densities, but approximate overall target should be in the range of 150 trees/ha >17.4-cm dbh.

e Invoids created where sites are >10 m from dominant and co-dominant trees, up to 200
trees/ha <17.5-cm dbh can be maintained.

Application: Two passes should be used.

e Two passes should be used

o First pass is very light understorey and poor-quality intermediate removal of the
smallest stems, but keeping all Lw, after which site will be assessed.

o Then second pass to achieve target densities (mark to cut if necessary). Two passes
should be done on a trial site of 1 to 2 ha and assessed before application to remainder
of site.

e Do not fall wildlife trees. Instead create a no-work zone around them should they also be
assessed as danger trees. This includes any live or dead Lw with any obvious signs of decay (e.g.
fire scars, dead tops), and any other tree species with nest cavities or recent woodpecker
feeding sign.

e No new roads, landings or trails are to be created. Any small machine use cannot impact any of
the leave trees.

e Remove all cut debris from site, unless burning of debris is expressly allowed on site by
landowner. No small spot debris piles are allowed. If burning is allowed on site, there is only
one old landing where piling and burning of all small debris might be appropriate.

e To retain coarse woody debris suitable for ant nests, trees felled that are >17.4-cm dbh are to be
topped at 10-cm diameter, and then limbed to lay flat on the ground. All limbs and tops to be
removed from stem and removed from site.

e Any trees to be felled that are >17.4-cm dbh can be cut at “hip” height, i.e., ~60-100 cm height,
to provide suitable ant nest sites.

Leave and Cut Tree specs:

e Keep dominant and co-dominant trees.
e Priority on first pass is retention of Lw and At of all sizes, even understorey.
e Remove poor quality intermediate Fd and Py overtopped by dominant or co-dominant trees.
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e Remove all understorey Fd and Py, and any intermediate Py within 10 m of dominant and co-
dominant trees.

e Where voids exist that are >10 m from dominant or co-dominant trees, space any healthy
juvenile and intermediate trees <17.5 cm dbh using “triangular” spacing of 7.5 m, i.e., ~200
stems/ha or ~2 trees in 5.64 m radius plot. Priority in spacing is to keep Lw, followed by Fd.
Remove all juvenile Py and a small portion of intermediate Py only if lacking any Lw or Fd in a
given void.

At Riparian stands - 8.1 ha.

Recommended short-term enhancement is for increase of nest tree suitability by “Window” mechanical
treatments and fungal inoculation of:

e 5 At >30-cm dbh in the single small patch of very large At, and
e 10 of the largest (>30 cm dbh if possible) At in the 2.6-ha At patch at the northwest side of the
area.

| also recommend cutting down 5 to 10 healthy live At 17.4-27.5 cm dbh in the northwest patch to see if

this will increase regeneration by suckering. Success can be checked within 5 to 10 years.
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Appendix B. Current (2019-2010) stand conditions in remainder of Wycliffe Conservation Complex outside of potential Williamson's
Sapsucker enhancement areas.

Mean .
Percent Live Trees
Mean Live Trees/ha by 5-cm dbh class Snags/ha by .
dbh (cm) N >17.4-cm dbh by species
. N LWD
Habitat LWD
Plots 25 40 (m3/ha) Pl
10, ' ’ Total | 22.5- ots
20 30, 45, >52.4 >52.4 At Fd Lw Py Sx
15 >17.4 524
35 50
At Riparian Forest 3 300 158 250 17 0.0 425 6.7 0.0 NA 0 49 32 7 0 11
Luke Creek gully North of |, 575| 75| 538| 100| 50| 718 | 00 | 00 NA 0 3| 4 | 25| 0 | 66
Pighin Rd
Mixed Upland Forest 24 354 56 77 19 1.7 154 0.4 0.0 0 4 18 34 13 35 0
Py Forest 26 369 54 78 16 4.2 152 2.3 0.0 6 14 0 4 5 91 0
Py Ecosystem
Restoration Cut/Thinned 4 13 0 38 50 2.5 90 0.0 0.0 4 4 0 12 4 85 0
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Appendix C. Other wildlife observations on Wycliffe Conservation Complex.

Tracks of deer, moose, elk, snowshoe hare, red squirrel, grouse and coyote were found

throughout the complex and were not noted individually. For cavity-nesting birds, Pileated
Woodpecker, Hairy Woodpecker and Northern Flicker were only heard near the centre of the
complex, close to Pighin Road. A single Northern Pygmy Owl was heard in several places on the

north aspect of the North Butte. Red-breasted Nuthatches were detected at a number of

places throughout the complex, but Mountain Chickadees only heard once north of Pighin

Road.

Four notable wildlife observations were made (see Table 1 below and map, next page):

1. Fresh grizzly bear tracks were noted on the morning of November 17, 2019, beside
Pighin Road;

2. A probably coyote den was found in the south area near Highway 95A;

3. A possible badger natal den was found in the south area near Highway 95A with
multiple burrow entrances within a 5-m radius; and

4. A marten trail (possibly from a single marten) was crossed 13 times on Feb. 26, 2020,

north of Pighin Road, as both | and the marten meandered our own ways through that

area. If this was just one marten, it moved at least 3 km within the complex, probably in

one day. Itis possible these were fisher tracks but the track length (~5 cm) tended to fit

marten better than fisher.

Appendix C. Table 1. Notable wildlife observations, Wycliffe Conservation Complex.

Point Id | Date UTM_E | UTM_N COMMENTS

2 15-NOV-19 578788 | 5497200 | coyote den - fresh dirt on top of 3-day old snow
3 15-NOV-19 578796 | 5497021 | possible badger natal den - many burrow

entrances in ~5-m radius

19 26-FEB-20 579879 | 5502018 | Marten track

22 26-FEB-20 579999 | 5502347 | Marten track

23 26-FEB-20 580117 | 5502825 | Marten track

26 26-FEB-20 579839 | 5503184 | Marten track

28 26-FEB-20 579052 | 5502991 | Marten track

29 26-FEB-20 579223 | 5503019 | Marten track

30 26-FEB-20 579246 | 5503020 | Marten track

31 26-FEB-20 579248 | 5503022 | Marten track

32 26-FEB-20 579293 | 5503019 | Marten track

33 26-FEB-20 579342 | 5502988 | Marten track

34 26-FEB-20 579349 | 5502983 | Marten track

35 26-FEB-20 579017 | 5502593 | Marten track

36 26-FEB-20 579749 | 5501904 | Marten track
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17-NOV-19

579726

5501190

Fresh grizzly bear track found 8:00 AM made
since 4:00 PM the previous day
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Map of Wycliffe Conservation Complex showing notable wildlife observations keyed to numbers as in
Appendix B, Table 1.
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