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INTRODUCTION

Areas selected for timber harvest often contaie amd threatened species that are
known to prefer interior and/or old forest habitaBecause of this, areas of uncut forest
are frequently left where these species are knovatdtur in order to provide refuge
habitat. However, because these patches are sdedby cut forest, the may be subject
to edge effects that may have negative impactd@species of concern.

Edge effects have been observed in a number ofespecCalifornia red-backed
voles Clethrionomys californicyswere found six times more often in the interibr o
forest remnants than on edge (Mills 1995, but sdkribn 2004). Distribution of the
primary food item of red-backed voles, hypogeousaparps of mycorrhizal fungi,
followed the same patterns as the voles’ distrdsytsuggesting that that fungus was
more abundant in the interior of forest remnanémthlong the edge (Mills 1995).

Growth of two moss species in boreal forests irlresn Sweden increased exponentially
with distance from the edge to the interior in botiith- and south-facing edges
(Hylander 2005).

Gradients in microclimate have been found to wargugh space and time, and
have been found to be affected by the type of tmolperation, the variables being
measured, topographic relief, and forest type (Ct899, Danehy and Kirpes 2000,
Meleason and Quinn 2004, and Anderson et al. 20B@).example, in one study, the
depth to which the edge-effects penetrated theiantef a forest varied from 16 to 137 m
(Chen 1992). The majority of these studies hawmlm®nducted in relatively mesic
forests (e.g. western Cascade forests dominat&séydotsuga menzejsivhere the
buffered areas have been along riparian zonesre$ttle information on depth to
which edge effects can be observed in more xerests, such as those found in
southwest Oregon.

In the Medford District of the Bureau of Land Maeatent (BLM), areas of
uncut forest (buffers) are left around Sensitive&gs during timber operations. These
buffers are typically 100 ft. in radius. Howevitthe buffer is located near a forest edge,
the boundary of the timber harvest may be alteocthat the buffer is contiguous with
the adjacent uncut forest. The assumption guithiege practices has been that 100 ft. is
sufficient to ameliorate the effects of the timbat on environmental variables that
would affect the growth of Sensitive Specid$ie objective of this studyas to
determine the appropriateness of using buffers avitO0 ft. radius to protect Sensitive
Species. This report summarizes the second yeapoitoring. For results of the first
year of monitoring, see Thorpe 2008.

METHODS

We selected nine study sites distributed in tiheseurce areas in the Medford
District for this study (Table 1). Sites were stdel primarily based on the ability to
locate obvious buffers.
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Table 1L Locations of buffer study sites.

Resource Area Buffer type UTM or Lat./Long. TRS

Ashland
Landing N circular T37S R3E S19
Landing S circular T37S R3E S19
Yellow Gate N circular T37S R3E S19
Yellow Gate S circular T37S R3E S19

Grants Pass
GP3 edge 433'58”, 12329'35” T34S R7W S35
GP4 edge 10T463639N, 4705620W T35S R6W S29
GP8 circular 10T457440N, 4716380W T34S R7W S27
GP13 edg_;e 10T459672N, 4710165W T35S R7W S11

"Edge buffers are those where the proposed buffelezated near the boundary of the
timber harvest and so the boundary was alteredderdo envelope the buffer. Circular
buffers are those where the buffer was locatetienrterior of a designated harvest area
and a circular buffer with a radius of 100 ft wa#t burrounding a sensitive species
located near the center of the buffer.

At each site, we placed five monitoring statiomsg each in the cut area, on the
edge of the cut and buffer, 50 ft into the bufgproximately 100 ft into the buffer, and
125-150 within the buffer. We determined the |awad for each monitoring station by
haphazardly selecting a location on the southege éar the “edge” ibutton station then
running a transect into the center of the bufiéte placed the cut stations along the same
transect line, approximately 100 ft into the hatveeea. When a buffer was not large
enough for a station greater than 100 ft. to therior (e.g. most circular buffers), we
placed the station in an adjacent uncut forest sjiiproximately the same elevation and
aspect.

At each station, we used a densiometer to detersanopy cover and placed
iButtons (Maxim/Dallas Semiconductor, Dallas, Texa$p://www.ibutton.com) to
measure the relative humidity, aboveground tempezaaind belowground temperature,.
iButtons were programmed to take measurements @gemyinutes. Belowground
iButtons were placed on a fob, attached to a talgnare and buried approximately 18 cm
below ground. The wire was looped through a laxgiéwith a washer at the top in order
to aid in locating the iButton at the end of themtaring period (Figure 1). The
aboveground iButtons were placed on a fob, thextldéd to a wooden stake. Stakes
were positioned facing north. We stapled a plagiagl to the top of each stake to
shelter the iButton from direct sun and rain (Fegy.
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Monitoring stations recorded data
from 04/22/2008 to 06/28/2008 for
aboveground temperature and relative
humidity. Belowground temperature was
recorded from 04/22/2008 to 09/25/2008.
From the pooled data, | determined which
day was the coolest and wettest (04/30/2008)
and hottest and driest (05/16/2008)
aboveground. For each of these dates, |
calculated the daily minimum, maximum,
average, and variance aboveground
temperature, relative humidity, and
belowground temperature. Variance was
calculated as (x-x). For each variable, |
tested for the effect of Resource Area and
landscape position using an Analysis of
Variance (NCSS 2001). When appropriate,
differences between positions were

determined using Fisher's LSD. | also Figure 1. A monitoring station to
calculated the variance for each variable ove Méasure aboveground temperature and
the entire monitoring period. The relative humidity. On the surface of the

relationship between position and variance  9round to the right of the stake you can

was tested using a linear regression (NCSS See the washer and tag for a
2001). belowground iButton.

RESULTS

Contrary to expectations, canopy cover was lbweghe edge of the buffers,
not in the cut (Figure 2). Cover was approximatkel/same in the cut and at 50 ft., then
increased slightly towards the interior of the leuff

On the coldest, wettest day, the cut area termléd\te the lowest minimum
temperature and average relative humidity (Tablel2dlso had the highest variance in
aboveground temperature and relative humidity. r&meere few significant differences
between interior buffer positions (50 ft, 100 f#4dal50 ft), though as a group they were
usually different from the edge (0) and cut (-190 f

On the hottest, driest day, we observed signifiddferences between positions
for only the variance in relative humidity and nmmim belowground temperature (Table
3). Similar to on the coldest, wettest day, theeee few significant differences between
interior buffer positions (50 ft, 100 ft, and 15} though as a group they differed from
the edge (0) and cut (-100 ft).

Total variance in both relative humidity and abgneeind temperature increased
along the gradient from the most interior buffesition to the harvest area (FigureF3s
0.0054, R = 0.22 and® < 0.0005, R = 0.52, respectively). There was no effect of
position on total variance in belowground tempea®tu
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Figure 2. Average canopy cover (%) at five locations alartgansaction from a
cut area (-100) into the interior of a forest (15@asured at nine sites in the
Medford District, BLM. Bars are means + 1 S.E.
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Table 2. Variation in climatic variables at different ptisns relative to the edge of a rare species buffer
and a timber harvest on 30 April, 2008 (twddest, wettest dayof the study period). Positions are

“150” feet interior to the buffer, “100” feet inier to the buffer, “50” feet interior to the buffesn the
edge, and approximately 100 feet into the harvested. The effect of treatment was tested using an
ANOVA. When p < 0.05. Fisher's LSD was used &t fer differences between positions; positions
that differed sig_]nificantly are indicated by diféet letters.

Mean (SE) for each position
150 100 50 edge (0) harvest (-100)

Relative Humidity
Min.  64.42 (5.96 67.27 (434 65.87 (3.16  58.50 (4.00¥ 53.70 (3.89)
Max. 103.27 (1.98)  103.60 (.086)  104.30 (1.06)  .1631.27) 104.49 (1.00)
Ave.  92.28 (2.78) 92.96 (2.38) 93.63 (2.19) 91DA6) 89.93 (2.14)
Var. 114.59 (24.7%) 118.95(30.70) 115.88 (23.1F) 157.37 (25.28) 218.95 (36.17)
Aboveground Temperature

Min. 0.91 (0.48) 0.72 (0.33) 0.62 (0.33) 0.52 8.3 0.43 (0.31)
Max.  15.1 (1.46) 13.2 (0.92) 11.1 (1.45) 8.847).0 11.4 (1.65)
Ave. 4.24 (0.87) 3.84 (0.67) 3.80 (0.63) 4.378).5 4.84 (0.64)
Var. 8.24 (1.69) 8.10 (1.63) 7.92 (1.04) 11.720). 15.53 (1.68)
Belowground Temperature
Min.  7.11 (0.74%° 5.33 (0.86) 6.50 (0.50%° 7.42 (0.61° 8.50 (0.0}°
Max. 7.92 (0.68) 7.70 (0.68) 7.63 (0.48) 9.50 (0.53) 10.63 (0.42)
Ave. 7.43 (0.69) 6.30 (0.59%° 7.11 (0.49% 8.41 (0.47¥ 9.41 (.57
Var.  0.080 (0.019) 1.01 (0.82) 0.14 (0.023) 1086) 0.71 (0.36)

Table 3. Variation in climatic variables at different pians relative to the edge of a rare species
buffer and a timber harvest on 16 May, 2008 (tbest, driest dayof the study period).

Positions are “150” feet interior to the bufferO feet interior to the buffer, “50” feet interito

the buffer, on the edge, and approximately 100ifgetthe harvested area. The effect of
treatment was tested using an ANOVA. When p <.0fSher’'s LSD was used to test for
differences between positions; positions that difflesignificantly are indicated by different
letters.

Mean (SE) for each position

150 100 50 edge (0) harvest (-100)
Relative Humidity
Min. 20.6 (2.5) 17.6 (1.0) 17.7 (1.2) 18.6 (2.3) 6.6.(1.9)
Max. 78.5 (6.8) 72.1 (5.1) 74.5 (4.8) 78.6 (4.8) 6.78(3.9)
Ave. 51.5(6.9) 45.6 (4.3) 46.1 (3.9) 48.9 (4.3) 5.06(4.2)

Var. 322.6(96.5) 300.1(59.9) 320.8 (63.8) 373.3(78.0) 577.1 (97.8
Aboveground Temperature

Min.  15.1 (1.39) 16.2 (0.98) 15.9 (0.93) 152@.9 13.2(1.01)
Max.  37.1(0.69) 38.6 (0.90) 38.3(0.82) 40.88).8  43.2 (1.25)
Ave.  24.5(0.95) 25.6 (0.55) 25.6 (0.51) 25.58).6  25.0 (0.74)
Var. 42.5 (7.7) 46.6 (6.3) 47.6 (4.9) 60.2 (6.0) 7.63(9.3)

Belowground Temperature
Min.  12.7 (0.3} 14.4 (0.7) 13.5 (0.4%" 14.6 (0.5) 14.9 (0.4Y
Max.  14.7 (0.2) 19.8 (3.0) 17.0 (0.7) 18.4 (0.9) 9.91(0.8)
Ave. 13.6 (0.3) 16.7 (1.6) 15.0 (0.4) 16.4 (0.6) 7.11(0.4)
Var. 0.6 (0.1) 4.4 (3.2) 2.2 (0.8) 1.8 (0.5) 314
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Figure 3. Variance in climatic variables at different pasits

relative to the edge of a rare species buffer amulzer harvest. The
study period was from 04/22/2008 to 06/28/2008 yalgoound
variables) or 09/25/2008 (belowground temperatuRgsitions are
“150” feet interior to the buffer, “100” feet inter to the buffer, “50”
feet interior to the buffer, on the edge, and apipnately 100 feet
into the harvested area. The relationship betvpesition and

variance was tested using a linear regres
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DISCUSSION

We found that the depth to which micro-climate ables were affected by edge
effects depended on both the variables and timie-swaler consideration. On both the
coldest, wettest and hottest, driest days, we fahatiwhile the harvest and edge
positions generally differed from the positionshantthe buffer, there was generally no
effect of distance from the edge within the buffeable 2, 3). However, when analyzed
over the entire time series, both the variancelative humidity and aboveground
temperature increased from the most interior pmsivithin the buffer outside to the
harvested area (Figure 3). These data suggestthlatdifferences between the positions
may be relatively small, the cumulative effects sigmificant. Anderson et al. (2007) also
reported finding small (1°€), but significant edge effects on microclimateswh
comparing thinned stands to unthinned stands.

One of the factors that is likely having a strami@uence on our results is the
relatively high canopy cover in the harvested a(Eagure 2). The timber harvests at
these sites occurred more than three years primotatoring and since then, there has
been significant shrub growth. Greater edge effetght have been observed the first
year after timber harvest.

Our results suggest that there is a small effeetdge on relative humidity,
aboveground temperature, and belowground temperattew years after selective
timber harvest, but that a buffer with a radiu$0f 100" may be sufficient to minimize
changes in microclimate. However, we recommend@ain interpreting these results
as we do not know what the edge effects were theyiear after harvesting. Even if
changes in microclimate are transitory, one yeamsiitable abiotic conditions may
cause substantial death in a population. Theselusions are also limited to harvesting
methods that maintain some canopy cover. We hysatl that edge effects would be
more apparent if these sites had been clearcut.ié\possible that yearly climatic
regime might also affect these results, we willeathis study in 2009. We also
recommend that future studies include data on @uls size, plant size, and
reproductive output for the species being buffered.
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