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1.0 Introduction

The Kamloops Prescribed Fire Committee has identified the Medicine Creek/ Hat Creek
area for a prescribed burn to be carried out in the spring of 2002.  Although specific
wildlife habitat features were identified in an initial environmental assessment report
(Blackwell and Gray, 2000b), a detailed methodology and plan to mitigate fire effects
had not been described.  Some members of the Prescribed Fire Committee suggested a
mitigation plan to ensure specific biodiversity features, including snags, coarse woody
debris, and exceptionally large ant hills, be retained as much as possible within the burn
area (Phil Holman, pers. comm.).

1.1 Objectives

The objectives of the burn are to increase range productivity, reduce spatial extent and
canopy closure of encroachment areas, and to stimulate ungulate browse (Blackwell and
Gray, 2000a).

Protection of current wildlife and biodiversity values must be considered in the burn plan.
Therefore, an assessment or inventory of old-growth habitat features was necessary to
identify specific features and their location so that an integrated mitigation plan could be
developed.  The mitigation plan could be integrated if the methods were developed in the
context of the original objectives of the burn plan, which were to retain critical biological
features without impeding the desired effects of the prescribed burn.

1.2 Study Area

The Medicine Creek burn site is located near the confluence of Medicine and Hat Creeks.
The study area is bounded to the north by Harry Lake Aspen and to the south by The
Medicine Creek Road.  The western edge is the Hat Creek Road and the eastern boundary
is a medium sized gully that runs through the eastern grassland.  The burn area is
approximately 400 ha (Blackwell and Gray, 2000a) comprised of grassland in the
northeast and northwest, Douglas-fir forest bordering the grassland to the north (IDFdk2),
and mixed Douglas-fir/ponderosa pine (IDFxh2b) stands in the southern extent.

In addition to the proposed burn zone, a second area was selected as a control area.  This
control area is to the northwest of the proposed burn area, and west of Harry Lake.  The
control area is a mature age Douglas-fir stand in the IDFdk2 subzone (Figure 1).
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Figure 1 is a map showing both burn and control areas.  The light yellow area to the
northwest of the main dark yellow block is the control area.  The Medicine Creek Road is
in the southern portion of the map running east-west.  The hat Creek Road runs North-
South to the West of the study area.
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Figure 1: Map of Study Area

2.0 Methods

A survey of the area was conducted in two phases.  The first part consisted of line
intercept transects 250m in length with forest plots and daubenmire frame plots spaced
along the transect.  A total of 25 Daubenmire frame plots and 4 forest plots were
conducted on each 250m transect.  A 50m coarse woody debris volume transect was also
completed on each transect, in which the diameter and rot class of every piece of downed
wood 7.5cm or more in diameter was recorded.  Transect start and end points were
located with steel re-bar that will survive the fire and can be located again for a post-burn
analysis.
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The second component of the survey was a ground reconnaissance of the burn and
control areas to identify wildlife habitat features.  When a feature was identified, its
location was recorded using a Trimble Pro-XR GPS, and any wildlife use was noted.   All
fieldwork was conducted in August 2001.

2.1 Transects

2.1.1 Line Intercept
Line intercepts were used to record species and numbers of trees and shrubs where they
crossed the transect.  Each shrub or tree was documented by recording its position along
the transect and its length of intercept.  Growth condition, strata layer, and species were
also noted.

2.1.2 Daubenmire Frame Plots
Ground vegetation and substrate data were recorded in Daubenmire frame plots (20 by
50cm).    Each species present and its height and percent cover of the plot were recorded.
Depth of litter and humus were measured.  Substrate was differentiated into the following
categories: Fine woody debris, coarse woody debris, bedrock, stone, cobble, gravel,
mineral soil, organic soil, live plant, dead plant, and feces.  Percent cover of each of these
substrate components was recorded.

2.1.3 Forest Plots
Forest stand and terrain information was collected in the forest plots placed at 50, 100,
150, and 200m along the transect.  Terrain data included aspect, slope and mesoslope
position.  The percent cover was estimated and the number of stems counted for leading
and subdominant species in each canopy class.  The number of veteran trees and snags
were counted in each plot.  Each plot was assessed to determine the fire history of the
plot.  Grazing impact was estimated to be either high, moderate, low or nil.

2.2 Wildlife value search
The Second phase was a visual reconnaissance survey of the area to locate and describe
specific habitat structures within the burn and control areas.  Habitat structures such as
veteran trees, wildlife trees (snags), and coarse woody debris and security habitat were
identified throughout the study area.

3.0 Results
Table 1. List of transects and their timber types
Transect number Control / Burn Timber/ habitat type
304/A-01 Burn Douglas-fir/Ponderosa Pine
323/L-01 Burn Douglas-fir
331/A-01 Burn Douglas-fir/ Ponderosa Pine
339/V-01 Burn Grassland
339/V-02C Control Grassland
40/A-01C Control Douglas-fir
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3.1 Forest Plots

Figure 2 shows the number of veteran trees and standing dead trees in forest plots.  The
dense Douglas-fir stand in the north end (323L) had the highest overall number of snags
and veteran trees.  Neither grassland transect has a significant canopy layer of any kind.
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Figure 2: Vets and Snags in Forest Plots

3.2 Line Intercept

Figure 3 shows the percent cover of B2 layer shrubs on each line intercept by species.
The two ponderosa pine/Douglas-fir transects (331A-01 and 304A-01) had the highest
number of species while the grassland transect 339V-01 has only Rosa woodsii.  The
Douglas-fir transects 304A-01 had the highest total cover of shrubs.  The two Douglas-fir
transects had the highest total shrub cover.
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Figure 3: B2 Cover on Line Transects

Figure 4 shows the percent covers in each canopy class.  The A1 layer dominated the
Douglas-fir/ponderosa pine transect 331A-01.  The Douglas-fir transect 323L-01 was
dominated by the A2 layer.  Canopy was more evenly distributed across the canopy
layers in the Douglas-fir/ponderosa pine transect 304A-01 and the control Douglas-fir
transect 40A-01C.  Neither grassland transect had a significant canopy.

Percent Cover of Leading Species in Each Canopy Class

0

5

10

15

20

25

30

33
9V

-01

33
9V

-02
C

32
3L

-01

30
4A

-01

40
A-01

C

33
1A

-01

Transect

Pe
rc

en
t C

ov
er

A1 % cover
A2 % cover
A3 % cover

Figure 4: Leading Species in Each Canopy Class
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Figure 5 shows the percent cover of B layer shrubs and trees in each line intercept
transect.  The control Douglas-fir transect had the highest overall shrub layer.  The
Douglas-fir transect in the burn area (323L-01) had considerably more of a B1 layer than
the ponderosa pine transects which had the sparsest overall shrub layer.
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Figure 5: Percent Understory Cover

3.3 Daubenmire frame plots

Figure 6 is the percent cover of herb and bryophytes in Daubenmire frame plots.  The two
Douglas-fir transects had the highest overall herb and bryophyte coverage.  The two
ponderosa pine transects were considerably lower.  331A-01 has a negligible
herb/bryophyte layer.
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Percent Cover of Herbs and Bryophytes
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Figure 6: Percent Cover Herbs and Bryophytes

Figure 7 shows the percent cover of Coarse Woody Debris in Daubenmire frame plots
along each transect.  Neither the control nor burn area grassland transects had a
measurable amount of CWD.  The burn area Douglas-fir transect had the highest average
cover of CWD and the control Douglas-fir transect had the least.
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Figure 7: Coarse Woody Debris Cover

3.4 Wildlife Value Search

Figure 8 is a map of locations of various wildlife values.  A list of the features mapped is
also provided in Appendix 1.  Figures 9-12 are larger scale inset maps of specific areas of
concern as identified below.
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Figure 8: Map of Feature Locations

In lieu of identifying habitat features for individual species, general features that provide
habitat for several species were considered, including snags, large veteran trees, coarse
woody debris, and security values (thickets etc.).

4.0 Discussion

To facilitate timber extraction in the northern portion of the burn area, the original burn
site has been modified so that the northern area will receive either no fire treatment or a
very light burn (P. Youwe; T. Lewis, pers. comm.).  This area has several important
habitat features, for instance the highest accumulations of coarse woody debris and
veterans occur in this area, but it is beyond the scope of the current burn plan.    It is
possible that this area will be burned in the future, in which case it will hopefully be
possible to coordinate the SMP and the burn plan to accommodate wildlife values.



Medicine Creek Burn: Environmental Mitigation Plan

Cascadia Natural Resource Consultants Inc. 15

It is likely that the fire will act to recruit snags and CWD.  A recruitment of snags and
coarse woody debris is consistent with the expected effects as outlined in the burn plan
(Blackwell and Gray, 2000a).  The large Douglas-firs are a specific wildlife concern,
however, and protecting these from fire effects should be made a priority in the event that
the northern region is burned in the future.  Ungulate browse is poor in the northern area.
Removal of volume and cover due to timber extraction and subsequent burning could
provide considerable enhancement, if noxious weeds can be kept from invading, and if
cattle can subsequently be managed to this end.  This is one effect that is expected to
occur quickly after the fire (Harrington, 1996; Noste, 1984).

One large Douglas-fir veteran is identified on a xeric ridge in the northwest edge, labelled
BLGRFD (Feature 105).  The tree has high suitability for blue grouse winter foraging and
roosting.  There is an accumulation of Douglas-fir deadfall and a Douglas-fir snag with
feeding holes near the Douglas-fir veteran.  Priority should be given to this tree to protect
it from fire.  The veteran is in what appears to be a forest encroachment to the grassland,
as the polygon is a finger of forest surrounded by grassland polygons.  It appears that this
area may be on the fringe of the revised burn plan.

Previously, mention has been made of the largest anthill in the Kamloops Forest Region
within the boundaries of the burn area.  The field crew did not observe this.  However,
several anthills of various sizes were seen in the north end of the burn area.  Every one of
these hills was either dormant or dead at the time of the survey.  Subsequent information
has been provided that the anthill in question was still active in October 2001 (P.
Holman, P. Youwe, T. Lewis; pers. comms.).

The southern extent of the burn area is much drier than the north edge.  This area is
characterized by the IDFxh2b subzone (Lloyd, 1990); or very dry Interior Douglas-fir on
south-facing slopes.  Ponderosa pine snags are prevalent in the south end of the burn area.

Coarse woody debris is not common in the burn area (Figure 7).  While coarse woody
debris is a critical habitat feature for various species, there are several issues with
protecting CWD from fire; the burn crew is expecting to ignite coarse woody debris to
keep the fire burning.  Also, it is expected that CWD will be one of the primary features
to be recruited after the fire when tree are fire killed and felled.  Coarse woody debris that
was near other features, and therefore may possibly be protected as a unit, is identified.

In the southwest corner of the burn area there is one area that contains 4 ponderosa pine
snags within a 50m radius.  These snags are associated with a large accumulation of
coarse woody debris and a Douglas-fir veteran (Figure 12).  These three features increase
the priority for conservation of this area.  Directly north of this area are more ponderosa
pine snags and Douglas-fir coarse woody debris.  These 4 snags are addressed as a unit in
the mitigation strategy.

The southeast corner of the burn contains several features that are also of interest (see
figure 11).  Two ponderosa pine snags, with nest cavities, are among these features.
There is also a Douglas-fir snag nearby that also has nest cavities.  Down slope from
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these is a group of Rocky Mountain juniper that could provide foraging security cover for
bird species nesting in the snags.

4.1 Future Recommendations
� The general methodology of looking for general habitat features in the area, rather

than identifying habitat for individual species, worked well.  If time and funds are
available for an in-depth inventory of a candidate area, that would be ideal,
however rare.  Identifying habitat features that are applicable to various species is
more cost effective if not as complete.

� Among the primary goals of this project was to monitor the effects of the fire for
several years afterwards.  It is for this reason that permanent transects were used,
which will allow for precisely following the same transect pre- and post-burn to
directly measure the effects of the burn.  This effort should be included in any
future work in the area that takes place after the burn.

� In order to avoid redundancy, it is recommended that contractors continuing such
work maintain a schedule of communication with prescribed fire committees.

5.0 Mitigation Strategy

Several habitat features of value have been identified in the Medicine Creek burn area.  It
is likely that overall the prescribed fire will provide greater habitat suitability in the burn
area, however it is important to leave enough features in the interim to maintain wildlife
values until the fire effects are fully realized.  Therefore a short list of features that can
likely be protected from fire effects have been identified.  Here features are dealt with by
their type: snags, veterans, coarse woody debris, and security features.  All options
outlined are proposed only.  Mitigation strategies must work with the burn objectives;
input from the burn team is needed at this point to determine whether or not the proposed
strategies are appropriate.

5.1 Snags

It has been suggested (T. Lewis, P. Youwe pers. comm.) that the fire will facilitate snag
recruitment of fire-killed trees.  Snags are perhaps the best example of the prescribed
burn recruiting wildlife features.  However, these recruited snags will require a certain
amount of time to acquire the wildlife values that already exist in several standing snags.
Tanis Douglas (pers comm.) has suggested that the recruited snags will also be of less
value as they may tend to be smaller than snags recruited through veteran senescence.
Regardless, it is important to attempt to retain some of these features.  The features listed
below are snags of concern within the burn area.

The Medicine Creek burn area has a large number of snags.  In determining wildlife
values, preference was given to those that had previous wildlife use such as feeding holes
and nest cavities.  Preference was also given to ponderosa pine snags over Douglas-fir
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because of their longevity as standing snags and their broad range of use for feeding and
cavity nesting.

Mitigation Strategies
Several options are available in mitigating the effects of fire on snags.  The simplest of
these is pulling back litter from the base of the snag to prevent the fire from igniting the
snag.  Another suggestion is blacking the area around the snag to prevent the prescribed
fire from igniting it.  Pre-burn crews will be instructed to remove litter from around the
base of these snags before ignition.

Members of the prescribed fire committee have indicated that the litter removal method is
probably the most viable for this application.  The cost of pulling litter back from the
base of trees and snags is limited to the cost of labour and basic tools such as rakes.

Features (Snags)
See features 71, 75, 76, 77, 84, and 94 in figures 13-15 for locations of snags in the burn
area.

5.2 Veteran Trees
One Douglas-fir veteran in the south end of the burn area is recommended for protection
from the prescribed fire.  It is directly adjacent to 4 ponderosa pine snags that are also
recommended for protection and possibly offers prime roost space for primary or
secondary cavity nesters using those snags.

Veteran trees are scattered throughout the area.  Preference was given to those that are
near other wildlife values such as CWD or snags, those that are aggregated in clusters,
and those that have distinct structures that are suitable for wildlife habitat such as large
branches, and those veterans that are healthy.  The burn area has a heavy infestation of
western spruce budworm, however, and uninfected veterans area not common.

Mitigation Strategies

Large veteran trees are similar to snags in terms of their mitigation potential, and the
veteran outlined in figure 10 should be dealt with similarly.  However vets are
significantly less likely to burn except in a vigorous canopy fire or if there is some
significant structural damage to the tree such as a frost crack or fire scar (K. McKenzie,
P. Youwe, pers. comm.).  In these cases it is suggested that the crack or scar be
filled/wrapped with a fire retardant material such as fire shelter material to prevent the
fire from igniting flammable material within the structural flaw.

The cost of fire retardant foam is less that US$100 per 5 gallons.  5 gallons is as much as
would be required should the foam be a viable option.  However, foam is only effective
for approximately 4 hours after application, which would be ineffective for our purposes.
Some foam is also quite toxic and could not be used on any animal structure such as an
anthill or squirrel midden without harm.  Fire shelter (‘shake and bake’) material is
available for $20 per linear foot (A. Galbraith pers. comm.).
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Veteran Features
See Feature 93 in figure 10.

5.3 Coarse Woody Debris

Coarse woody debris may be particularly difficult to maintain in the prescribed Medicine
Creek fire, at least on a broad scale, since the burn team is expecting to utilize downed
debris as ignition to keep the fire burning.  However, it might be expected that a natural,
frequent fire cycle in a dry ecosystem characteristic of the Medicine Creek site, coarse
woody debris may not have accumulated to the levels presently observed.  In particular,
only large coarse woody debris pieces were likely retained in a frequent fire system.
Therefore, wherever possible, ignition could be avoided near large coarse woody debris
greater than 30cm diameter size.  Smaller pieces could be used for ignition where they
are not nearby pieces 30cm or greater.  This strategy may provide flexibility for ignition
planning.

Alternatively, it may be easy to protect the coarse woody debris associated with the
cluster of ponderosa pine snags and large Douglas-fir veteran (features 93-94, figure 10).
If circumstances and budgets permit, in areas where large coarse woody debris may be
extensively lost, fire-killed trees could be felled to increase the volume of coarse woody
debris available for use by wildlife; however, fire killed trees are expected to come down
naturally over time.

5.4 Security Features

Security features such as thickets of regenerating Douglas-fir were primarily concentrated
in the northern region of the burn area.  According to the revised burn plan this area will
not be burned, or will receive a low intensity fire only.  Removing security features in
order to ensure a low intensity burn in the northern area could pose a risk of lost security
habitat for a variety of wildlife species, including the Blue-listed Flammulated Owl.
However, retained large diameter veteran trees with dense branching systems also
provide security.  Furthermore, for larger species, including mule deer, suitable terrain
features can provide security.

In particular, the security value in the main area of the burn is primarily topographical,
where several gullies traverse the south-facing aspect and create diversity in the terrain.
Riparian areas are not a management concern.  However there is one vegetative security
feature (3 large Rocky Mountain junipers, feature number 72, figure 14) located near two
ponderosa pine snags in the southeastern portion.  The junipers should be retained in the
same patch with the snags to maintain security features, particularly in juxtaposition to
snags.
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Figure 9: Location of insets for figures 14 and 15
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Figure 10: Area A; features 93 and 94
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Figure 11: Area B; features 71, 72, 75-77, 84
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Appendix 1

Feature Table

Point Number COMMENT GPS_DATE GPS_TIME GPS_HEIGHT
4 AO FD 21/08/2001 09:24:09AM 1290.127
5 MRESQ MIDDEN 21/08/2001 09:30:21AM 1296.599
6 MRESQ MIDDEN 21/08/2001 09:37:40AM 1304.250

11 FD SNAG AND VET 21/08/2001 10:11:15AM 1293.439
19 AO FD B 21/08/2001 10:36:52AM 1303.518
21 AO FD C 21/08/2001 10:43:07AM 1289.175
22 AO FD D 21/08/2001 10:47:31AM 1286.549
24 AO FD E 21/08/2001 10:54:03AM 1284.761
26 4 FD SNAGS 5 VETS 21/08/2001 11:24:43AM 1279.733
28 AO PY SNAG 21/08/2001 11:30:42AM 1280.053
29 AO FD SNAG AND LIVE TREE 21/08/2001 11:35:02AM 1271.492
32 GREAT JESUS FD SNAG 21/08/2001 11:56:08AM 1287.427
34 HEALTHY A0 FD 21/08/2001 12:00:18PM 1291.106
37 DEN SEEPHOTO 21/08/2001 12:11:05PM 1294.351
42 DEN 22/08/2001 09:04:35AM 1284.774
51 CWD BY SNAG 22/08/2001 10:01:26AM 1262.296
53 FD SNAG DEFINITE NESTCAV 22/08/2001 10:05:32AM 1264.994
54 DEN 22/08/2001 10:07:13AM 1266.293
55 2FDSNAGS 18M FEED+NEST 22/08/2001 10:09:14AM 1265.132
56 RESQ MIDDEN 22/08/2001 10:14:39AM 1262.563
62 FALLEN FD CL5 +ROOTHOLES 23/08/2001 09:17:45AM 1225.068
64 PYSNAG BUG HOLES 23/08/2001 09:21:40AM 1223.855
65 RESQ MIDDEN FD SNAG 8M 23/08/2001 09:23:04AM 1223.906
66 SICK A1 PY 23/08/2001 09:25:00AM 1221.500
68 2CL5 PY SNAGS 23/08/2001 09:31:40AM 1222.759
71 PY SNAG TEST HOLES 24/08/2001 08:52:42AM 1175.996
72 3 BIG JUNISCO 24/08/2001 08:57:05AM 1207.152
75 PY SNAG 17M CAVITIES 24/08/2001 09:27:54AM 1285.473
76 FD SNAG 15M CAVITIES 24/08/2001 09:32:36AM 1290.524
77 PY SNAG GROTTY 18M CAVITIES 24/08/2001 09:34:03AM 1293.080
84 PY SNAG TESTHOLES 24/08/2001 10:17:00AM 1192.895
85 304A01 TIEPOINT 24/08/2001 10:22:02AM 1156.741
93 GNARLY A0 FD VET 24/08/2001 11:20:51AM 1110.141
94 4 PY SNAGS 50M RADIUS 24/08/2001 11:23:20AM 1110.127
95 FD CWD RESQ MIDDEN 24/08/2001 11:26:10AM 1118.597
96 339V01 TIEPOINT 24/08/2001 11:47:31AM 1221.149

103 FD CWD FEEDING HOLES 24/08/2001 12:01:58PM 1219.091
104 DEADFALL 24/08/2001 12:04:06PM 1215.059
105 BLGR FD 24/08/2001 12:06:46PM 1205.566
106 339V02C TIEPOINT 24/08/2001 12:09:06PM 1200.549
120 POT 27/08/2001 01:42:51PM 1205.509
129 BLGR FD 29/08/2001 12:13:25PM 1254.326
130 BLGR FD 29/08/2001 12:17:10PM 1259.778
133 FDVET 29/08/2001 12:55:09PM 1261.889
134 GROTTY FD VET+FEEDHOLES 29/08/2001 01:00:04PM 1260.501
135 RESQ MIDDEN 29/08/2001 01:02:56PM 1250.205
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