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I ntroduction

The ponderosa pine (Pinus ponderosa) forests of Central Oregon were historically
fire-dependant ecosystems with frequently occurring, low intensity fires (Keane 2006).
These fires prevented the encroachment of grand fir (Abies grandis) into the pine forests,
reduced fuel loads, prevented dominance of shrubby understory vegetation and promoted
a ‘parklike’ understory composed of native bunchgrasses. However, decades of fire
suppression (Schoennagel 2004) and poor forestry management practices have actually
increased fuel loads and increase the risk for catastrophic crown fires (Keeley 2001).
While the concept of reintroducing prescribed fire into forest ecosystems is becoming
more popular, it is important to recognize that smply igniting the forest is not a fix-all
solution and that steps must be taken to gradually and carefully decrease fuel loads before
prescribed fires should occur (Perry 2004).

On the Metolius Preserve, owned outside of Sisters, Oregon, the Deschutes Basin
Land Trust is implementing a variety of techniques to thin the overgrown ponderosa pine
forest, reduce fuel loads, reintroduce prescribed fires to the ecosystem. Such management
strategies aim to create a more historically accurate spatial distribution of the forest

characterized as “gappy, patchy, clumpy” or 40, 60 and 80 basal square feet per acre. In



our study, we surveyed understory regeneration in mechanically created 100 ft diameter
gaps and adjoining (within 200 ft) thinned areas of the forest. Our survey areas were
logged and mechanically masticated within the last year in preparation for prescribed
burns next year. Our study aimed to collect baseline data on the presence of regeneration
of different tree, shrub and vegetation species after the logging disturbance and before the
prescribed fire disturbance so that the information may be compared to future studies on

the effects of fire on the preserve.

Methods

To collect data on understory vegetation, we collected baseline information on
June 21, 2006 and June 27, 2006. We compared results from 100 ft line transects in two
types of treatment areas. Our survey was conducted in prescribed gaps areas and thinned
areas of the Metolius Preserve. The gap areas coincide with another study at the preserve
monitoring snags and are characterized by a topped tree in the center of the clearing. The
thinned areas are located nearby the aforementioned gap. In sum we collected data from
three matched pairs of transects denoted as site 01, 02 and 03 G (gap) and 01, 02 and 03
T (thin). Both the treatment areas were logged within the past year and the slash debris
had been mechanically masticated.

To determine placement of the transects, we walked to the approximate center of
the gaps and threw a chaining pin to locate the center point of our transect. We then used
a stopwatch to randomly generate three numbers (000-360 degrees) to create a compass
bearing upon which to align the transect. The 100 ft end of the measuring tape coincided
with the direction of the compass bearing. Rebar stakes, spray painted blue, mark the O ft

and 100 ft ends of the transect and each transect was mapped in detail relative to nearby



landmarks (usually trees). Additionally, handheld GPS data points mark the O ft and 100
ft ends of the transect, though GPS accuracy ranged between 20 and 40 ft. Additional
data collected about the transect included elevation, aspect, slope and a transect photo
taken from O ft facing 100ft. Upon completion of a gap transect, we located an adjacent
thinned site (within 200 ft of the gap) with similar slope and aspect, and performed the
same methods to set up the thinned transect.

Tree data — For collection of tree data we counted all tree species located within a
six foot zone on each side of the transect for a twelve-foot wide zone in total. We
documented number and type of tree species (recorded by using the first two letters of the
genus and species such as Pipo for ponderosa pine), size class (seedlings less than 4.5 ft
tall and saplings over 4.5 ft with a DBH greater than 1 inch) and health status: healthy,
unhealthy (some damage but tree will recover) or sick (damage that will cause death with
10 years).

Shrub data — Information on shrub data was collected by utilizing a line intercept
method between the transect and intersecting shrubs. For each transect we recorded the
species and where it intersected the line in tenths of a foot. For example, Ceanothus
velutinus located from 13.2 ft to 13.9 ft would be recorded as Ceve 13.2-13.9. By
determining how much line area was intersected by shrubs we were able to discern total
percent cover by shrubby vegetation over the 100 ft transect.

Vegetation cover and frequency data — To calculate vegetation cover we used a
20 x 20 inch nested plot (hence referred to as a quadrat) placed on the right side of the
transect at 20, 40, 60, 80 and 100 ft for atotal of 5 quadrats per transect. The top left side
of the quadrat was aigned with the 20, 40, 60, 80 and 100 foot mark for each

measurement (the ‘1’ square was located at the bottom left side of a quadrat). To visually



estimate the percent cover of each species occupying the quadrat we used the rule of
thumb that a clenched fist accounts for roughly 5% area. Additionally, the nested quadrat
is broken into four sections for estimating frequency of occurrence by looking at nested
root frequency (NRF). The first section covers 5% area, second 20%, third 25% and
fourth 50%. In theory, the plants nested in the section one with the smallest area likely
occur more frequently. For a particular plant species we recorded the lowest NRF the
plant occupied; such as Fragaria virginiana (strawberry) with a NRF of three assumes
that it is also located within section four. A NRF of one indicates the plant is located in
al sections. If a plant was not rooted within the quadrat, percent cover was still

calculated but NRF was zero.

Results

When thinning (natural, mechanical or via fires) takes place, the amount of
overstory canopy cover is reduced. Consequently, more light reaches the canopy floor
which encourages greater regeneration (Anderson 1969). Repeat measurements on our
transects may demonstrate greater regeneration rates in the prescribed gap areas than the
thinned areas due to greater light transmission reaching the canopy floor, but this will
only be known after further study is conducted. Additionally, we expected to find
noticeabl e difference between species composition within each treatment area.

In our tree study we located 197 seedling trees (<1 in DBH and <4.5 ft tall) and 2
saplings (1-5 in DBH and >4.5 ft tall). The 2 saplings were both grand fir (Abies grandis)
and located in gap transects. For ease of interpretation, only seedlings will be used in the
following data analysis (Table 1). Of the total 197 seedlings, 163 were grand fir (Abies

grandis, Abgr) and 34 were ponderosa pine (Pinus ponderosa, Pipo). For the Fir, 136 of



the 163 seedlings or 83% were located in gap treatment areas. The remaining 27
seedlings (17%) were located in thinned treatment areas. For the pine, 28 of the 34
seedlings or 82% were located in gap treatment areas and the remaining 6 seedlings
(18%) were in thinned areas. The most dominant size class for both species was .2 (0-6
in) with 69% of the total fir and 56% of the total pine. In all height classes, both the fir

and pine showed a higher rate of regeneration in the gap treatments.

Table 1: Total seedling count by speciesand height class

Height % in % in
Species class Total Gap Gap Thin Thin
Abgr 0.2 114 96 0.82 18 0.18
Pipo 0.2 19 14 0.73 5 0.27
Abgr 1 43 35 0.81 8 0.19
Pipo 1 9 8 0.88 1 0.12
Abgr 2 5 4 0.8 1 0.2
Pipo 2 3 3 1 0 0
Abgr 3 1 1 1 0 0
Pipo 3 2 2 1 0 0
Pipo 4 1 1 1 0 0

Overdl, the fir demonstrated having a higher percentage of healthy (H) trees
compared to unhealthy and sick than the pine (Table 2). For the fir, 85% of the trees were

classified as healthy while only 55% of the pine was healthy.

Table 2: Health of seedlings by species
Species Total H U S %H %U %S
Abgr 163 139 19 5 0.85 0.11 0.03
Pipo 34 19 11 4 055 0.32 0.11

In our study, the only shrub species intersecting any line transect was Ceanothus
velutinus. The amount of shrub cover from the line intercept method totaled 72.1 feet of
Ceanothus (Ceve) over the 600 total feet of transect length or an average of 12 feet of
shrub cover per each of the 6 transects. For transects in the gap treatments, Ceanothus
cover averaged 11ft/100ft. For thinned treatment areas Ceanothus averaged 13 ft/100ft of

transect (Table 3).



Table 3: Shrub cover by transect

Transect
01G
01T
02G
02T
03G
03T

Species

Ceve
Ceve
Ceve
Ceve
Ceve
Ceve

Cover

(ft)
17.1
13.7
11.9
222
41
3.1

Table 4: Shrub cover by treatment

Treatment
Gap
Thin

Total

Species
Ceve
Ceve

Cover
(ft)
33.1
39.0
72.1

% of
Total

.46
.54

As demonstrated in Table 4, the Ceanothus shows a dight tendency towards

preference of thinned areas. However, in Figure 3, Ceanothus in thinned areas is only

dominant for one set of paired data points (02) while two of the three paired data points

(01 and 03) show a preference for gap treatments.

Our vegetation cover and frequency survey located 15 different species within the

quadrats (for alist of al species located, latin and common names, see Appendix A). For

ease of analysis, the percent cover for a species in al quadrats was summed together to

create a “cover index” no longer illustrating percent cover but, used instead to indicate a

species overal frequency. For example, blue wildrye (Elymus glaucus, Elgl) occurred

twicein all quadrats surveyed, one time it occupied 10% of a quadrat area and the second

time 12% of a quadrat area. The percentages 10 and 12 are summed together and the

speciesis assigned avalue of 22. Table 5 shows results for the cover index.

Table 5: Species prevalence and treatment preference

% of % of
Species Cover Cover Cover
Index Index Index from
from Gap Thin
Ceve 161 0.27 0.72
Lavi 84 0.35 0.65
Frvi 76 0.67 0.33




Caro 69 0.67 0.33
Unknownl 51 0.8 0.2
Acmi 325 0.35 0.65
Stoc 32 1 0
Elgl 22 0.54 0.46
Hial 15 0.73 0.27
Vipu 13 1 0
Chvi 12 0 1
Unknown3 10 0 1
Apan 6 1 0
Unknown2 3 1 0
Fesp. 1 0 1

The 15 species documented can be classified into three types: forb, grass and
shrub (Figure 6). For the purpose of a preliminary, non-statistical analysis, each species
can be assessed as more common in gaps or more common in thinned areas based solely
on its numerical abundance in each treatment. The tendency for a species type to occur
more often in a gap or thinned area is shown in Figure 1. For forb vegetation, 6 species
preferred gap and 3 species preferred thinned. For grass vegetation, 3 species preferred
gap while 1 species preferred thinned. However this species, an unidentified fescue, was
only located once in the survey and comprised 1% cover area of a quadrat so sufficient
information is lacking at this time to definitively state preference one way or another.
Both of the documented shrub species, Ceanothus and green rabbitbrush (Chrysothamus
vicidifloris) showed a preference to the thinned areas, especially the Ceanothus in which

72% of the documented vegetation occurred.



Figure 1: Species types by
treatmentpreference
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Discussion

Due to the small number of paired data points, it is difficult to definitively analyze
the collected data. Thus, further data collection will be necessary before the prescribed
burning of the study plots in order to have an adequate amount of data to compare.
However, this study did document some interesting trends. In the tree survey, grand fir
far outnumbered the ponderosa pine which provided strong evidence about the
importance of fire in the ecosystem to keep the fir from encroaching and eventually
dominating the pine forest. Also of note, while the pines were significantly behind in
terms of overall numbers, their distribution patterns across the gap and thinned treatment
areas were similar to that of the fir (82% pine and 83% fir in gaps compared to 18% pine
and 17% fir in thinned areas). The overal vitality of the pine trees health was much less
than the fir (55% healthy pine compared to 85% healthy fir). This trend provides more
compelling evidence for fir trees to get established and out-compete pines for resources
in the absence of fire.

The analysis of total shrub cover by line-intercept method provided mixed results.

While the difference between the two treatment areas was not as statistically significant



as we had expected, our results were potentialy skewed by transect 03G where our
random plot selection created a transect dominated by a 1-2 ft high slash pile from 17.0 ft
to 61.0 ft aong the transect. Additionally, the paired gap treatment (03T) while not
crossing a large pile of slash, did have an abnormally sparse amount of shrubby
vegetation. Inclusion of more paired data plots in the future will hopefully smooth out the
variance and create a more distinct preference for Ceanothus to dominate either gap or
thinned treatment areas. On one hand the only shrub species, Ceanothus velutinus,
seemed to dlightly prefer thinned areas by overall feet cover by treatment area (39.0 ft in
thinned transects and 33.1 in gaps). However, in two of the three transects (01 and 03)
feet of cover located in gap treatments outnumbered the cover in the paired thinned areas.

Preliminary analysis of vegetation highlighted the use of species types (forb, grass
and shrub) to create a rough overview of what type of species showed preference to gap
or thinned treatment area. For a more detailed study of this matter, as with al analysis of
data collected thus far, more paired data plot information collection is required as well as
follow-up analysis of current plots through time. The existing methodology and data
should provide excellent baseline data and provide a springboard to future data

collection.
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Appendix A: SpeciesList

Code
Abgr

Acmi
Apan

Caro
Ceve

Chvi

Elgl

Fesp.

Frvi

Hial

Lavi

Pipo

Stoc
Unknownl
Unknown2
Unknown3
Vipu

Species

Abies grandis

Achillea millifolium
Apocynin androsaemifolium
Carex rossii

Ceanothus velutinus
Chrysothamus viscidiflorus
Elymus glaucus

Festuca sp.

Fragaria virginiana
Hieracium albertinum
Lathyrus lanszwertii

Pinus ponderosa

Stipa occidentalis

Common name
Grand fir

Yarrow

Dog's bane

Ross' sedge

Snow brush

Green rabbitbrush
Blue wildrye

Fescue sp.
Strawberry

Western hawkweed
Lanszwert's peavine
Ponderosa pine
Western needlegrass

unknown opposite leaf arrangement

unknown forb
unknown forb
Viola purpurea

Appendix B: Transect Photos

Transect 01G

Goosefoot violet

Transect 01T
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Transect 02G Transect 02T

Transect 03G Transect 03T
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