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THE EFFECTS OF LOGGING ON UNDERSTORY PLANTS
PRE-TREATMENT SURVEYS 1997 - 2002

INTRODUCTION

Anishinaabe bands that signed the Treaties of 1836, 1837, 1842, and 1854 retain hunting, fishing,
and gathering rights within lands ceded to the U.S. Government. These lands include present-
day northern Michigan, Wisconsin, and Minnesota (Figure 1). The natural resources found on
these ceded lands continue to play an important role in the Anishinaabe lifeway by providing
food, medicine, utility supplies and ceremonial items. Plants, in particular, serve many different
functions and remain inextricably woven into Anishinaabe culture (Meeker et al. 1994).
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Figure 1: Territories ceded to the U.S. Government in the Treaties of 1836, 1837,
1842 and 1854

Many of these plant species occur within northern hardwood forests and have adapted to the
environmental conditions existing under tree canopies. These “understory” plants often begin
their seasonal growth during early spring while sunlight filters down through the still leafless
deciduous trees. After the trees form a dense canopy of leaves, understory plants either set seed
and wilt or continue growing under low light levels. Though canopy gaps form naturally by
windthrow or individual tree mortality, commercial logging creates gaps to which understory
plants may not be adapted.

Scientists have raised concerns regarding the impact of logging on understory plants and have
emphasized the need for extensive research (Crow et al. 1994).  Several studies have
documented some of these impacts, such as an overall decline in understory species richness and
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cover, while simultaneously showing an increase in non-native specics (Metzger and Schultz
1981, Whitney and Foster 1988, Duffy and Meier 1992, Bratton et al. 1994, Crow et al. 1994).
Thesc studics, however, have been limited to comparative observations of logged verses un-
logged sites and have been criticized for failing to distinguish logging impacts from pre-cxisting
site differences (Johnson et al. 1993). Subsequently, scientists and other interested individuals
have emphasized the need to conduct studies that document site conditions both before and after
logging treatments. Furthermore, many of these previous studies focused on sites that had
experienced clecar-cut logging techniques rather than the selective-cut logging techniques that are
currently most often prescribed in hardwood forests.

In response, stall from the Great Lakes Indian Fish and Wildlife Commission (GLIFWC)
proposed a long-term study to be initiated before logging activities (specifically using selective-
cut techniques) in order to address the need to document pre-existing site conditions unrelated to
logging impacts. The USDA Forest Service recognized the merit of assessing selective-cut
logging impacts 10 understory plants and agreed to work with GLIFWC staff to develop and
implement this study on the Chequamegon-Nicolet National Forest. A Memorandum of
Agreement was drafted and signed in August 1997 (Appendix B).

The goal of this study is twofold: 1) to document selective-cut logging impacts to understory
plants; and 2) to document if and how long understory plants recover to pre-logging conditions.
Report Objective

The objectives of this report are to summarize pre-treatment data and to compare these data

between treatment and control plots to determine if the plots are more similar within sites than
between sites.
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METHODS
Study Sites

Four study sites, all with similar characteristics, were selected within northern hardwood stands
on the Medford-Park Falls Ranger District of the Chequamegon-Nicolet National Forest (Figure
2). They all have a history of logging, but have had minimal disturbance since the 1920’s. Their
vegetation composition has been classified as Acer-Hydrophyllum habitat types (Kotar 1988),
with the dominant tree species: sugar maple', basswood, bitternut hickory, white ash and green
ash (Table 1). Though all the sites have silty loam soils, one site (site 1) has the moderate to well
drained soils associated with ice-walled lakes, while the remaining sites (sites 2-4) have the poor
to moderate drained soils associated with ground moraines (Attig 1993, Keys Jr. et al. 1995).
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Figure 2: Site Locations

' Ojibwe and scientific names are listed in Appendix A
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Table 1: Plot descriptions; Chequamegon-Nicolet National Forest Timber Information
Management Database.

Site 1 Site 2 Site 3 Site 4

Compartnent number 118 49 51 48
Stand number 2 | 9 8

Stand area (acres) 93 26 62 140

Year of origin 1922 1914 1927 1926

Year of field survey 2003 1990 1990 1990
Forest type Sugar maple - basswood S.'ngill‘ maple Sugar maple - basswood Sugar maplc
Size-{lensity. das; Sawlimber (= 70%) Sawtimber (= 70%) Sawlimber (= 709) Sawtimber (= 70%)
Basal area (sq ft/acre) 121 110 G 110
Average dbh (inches) 14 12 12 11

* Size-density class was calculated by the Forest Service using average dbh (diameter at breast height) and
basal area values, Sawtimber is defined as a tree large enough to be sawed into lumber; for
hardwoods, this means a tree with a dbh greaier than 11 inches. Percentage values in parentheses
represent stocking densities.

Study Design

Paired plots, treatment (to be logged) and control (1o remain un-logged), were established at each
study site. Each plot measured 50x90 meteis {m), with the control plots having a 10 m buffer on
all sides. A 90 m bascline marked with karsonite end posts delineated cach plot (Figure 3).

Within each plot, data for understory plants were obtained from six fixed sampling points placed
at random distances along each of seven 50-meter transects running petpendicular to the baseline
at 0, 15, 30, 45, 60, 75, and 90 m (Figure 4). A one-squarc meter quadrat was placed at each
sampling point, within which percent cover was recorded for each species present (Bonham
1989). Pcrcent cover was estimated within specific categorics using a modified Braun-Blauquet
Scale:

<< 19

< 1%
1-5%
6-25 %
26-50 %
51-75 %
76-100 %
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Figue 3: Site 1, C01trol Plot
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Figure 4: Plot Design - seven transects, measuring 50 meters each, were laid out
every 15 meters along a 90-meter baseline. Data were collected within six
randomly placed square-meter quadrats along each transect.
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Data collection began six ycars prior to trcatments (sclective-cut logging began in 2003) and
generally occurred twice each year, once in late May to record early blooming spring ephemeral
forbs and again in late July to record late blooming summer plants (Table 2). Not all sitcs were
sampled for all years and seasons. However, pre-treatment sampling occurred at all sites for at
least three spring and three summer seasons. Multiple-year sampling allowed for data collection
under varying annual weather patterns, which have been docuwmented to affect plant species cover
and distribution (Bonham 1989, Kennedy and Addison 1987, Bierzychudek 1982).

Table 2: Pre-treatment sampling, year and season by site
Site 1 Site 2 Site 3 Site 4

1997 Spring

Summer X X X X
1998 Spring X X X

Summer X X X X
1999 Spring X X X X

Summer X X X X
2000 Spl‘illg X X X X

Summer X X X X
2002 Spring X

Summer X
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Pre-treatment Data Analysis

Mean species richness (number of species) for cach plot was calculated by averaging the plot’s
species richness over all years. Mean species richness comparisons between plots were analyzed
using the Kruskall-Wallis One-Way Analysis of Variance (Zar 1984) through the softwarc
package Systat 10.2 for Windows.

Species composition was characterized through mean percent cover, mean frequency and
importance values. Mean percent cover for each species was calculated by averaging the percent
cover of that species (determined by averaging the percent cover in all 42 quadrats in each plot)
over all the years. Bccause percent cover data were recorded using modified Braun-Blauquet
categories, midpoint values for each of the categories were used for calculations. The mean
[requency for each speeics was calculated by averaging the frequency of that species over all the
years.

Importance values use both percent cover and frequency values to determinc the overall status of
a species within each plot. The importance value for cach species was calculated as the sum of
that species’ relative cover and relative frequency over all years (medificd by Cox 1976). -
Relative cover for cach species was calculated by dividing that species’ percent cover by the total
sum of all the speues percent cover, Relative frequency for each species was calculated by
dividing that spccics’ frequency by the total sum of all the species’ frequencies.

Species composition compatisons between plots {using mean percent cover valucs for all
species) were analyzed using two multivariate methods, Bray-Curtis Ordination (Ludwig and
Reynolds 1983) and Cluster Analysis (Neff and Marcus 1980), through the software package PC-
ORD 4.14 for Windows. For both methods, the Sgrensen distance measure was used because it
has been demonstrated to work best for ccological data (McCune and Mefford 1999).
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RESULTS

Species Richness

During pre-treatment sampling, a total of [27 plant specics were recorded (Appendix A). As yet,
voucher specimens have been collected for 50 of the species. All voucher specimens were
cataloged in the GLIFWC herbarium and the Robert W, Freckmann Herbarium at University of
Wisconsin — Stevens Point.

Spccics richness ranged from a low of 32 species to a high of 58 species (Table 3). For all four
sites, species richness was greater in the spring survey than in the summer survey. The presence
of spring ephemeral forbs offers the most likely explanation. During summer, these ephemeral
forbs will, with above-ground parts often disappearing altogether,

The control plot at sile 3 showed the highest mean species richness with over 50 species. The
treatment plot at sitc 4 showed the lowest mean species richness with less than 40 species.

For the spring sampling period (Figure 7), comparisons hetween control and treatment plots
revealed that mean species richness at sites 2 and 3 was significantly greater, with a significance
level (@) of 0.05, within the control plots than in the treatment plots (for both sites: chi-square
approximation [x°] = 3.971, probability [p] = 0.046, degrees of freedom [df] = 1). At sites | and
4, the difference in mean species richness between control and treatment plots was not significant
(site 1: W= 0.429, p =0.513,df = 1, = 0.05; site 4: ¥ =31 37, p =0.077,df = 1). Sample size
(the number of years of data) was three for all four sites.

For the summer sampling period (Figure 8), mean species richness at site 4 was significantly
greater within the control plot than in the treatment plot (0% = 4.744, p = 0.029, df = 1). At sites
I, 2 and 3, the difference in mean species richness between control and treatment plots was not
significant (site 1: K= 0.398, p=0.528, df = 1; site 2: o= 1.729, p = 0.189, df = 1, sitc 3: M=
2,551, p=0.110,df = 1). Sample size (the number of years of data) was {ive for site | and four
for sites 2, 3 and 4.



Effects of Logging on Understory Plants
Administrative Report 07-09

August 2007
Page 9
Table 3: Species richness (number of species) by plot
Site 1 Site 2 Site 3 Site 4
Control | Treatment | Control | Treatment | Control | Treatment | Contrel | Treatment
1997 Spring
Summer 37 37 41 37 46 32 43 32
1998 Spring 45 40 58 46 40 32
Summier 40 43 38 37 53 44 40 30
1999 Spring 44 40 48 41 56 53 42 40
Summnier 39 45 49 41 51 50 41 40
2000 Spring 45 47 50 41 38 49 43 37
Sumnier 40 44 46 44 56 51 44 34
2002 Spring 39 42
Summer 41 36
Mean  Spring 42.7 43.0 47.7 40.1 57.3 49,3 41.7 36.3
Summer | 39.4 42.3 43.5 39.8 51.5 44.3 41.3 34.0
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Spring Sampling
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Figure 7: Mean species richness for spring pre-treatment sampling. Error bars represent
1 standard error.
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Summer Sampling
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Figure 8: Mean species richness for spring pre-treatment sampling. Error bars represent
1 standard error.
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Species Composition

Importance valucs were calculated to determine the overall status of a species within each plot.
At site 1, a number of spring ephemeral {orbs showed high importance valucs {Tables 4 and 3).
These species included sharp-lobed hepatica, spring beauty, trout lily, Virginia waterleal and
wood ancmone. Other forbs with high importance values were blue cohosh, fragrant hedstraw,
lady [ern and maidenhair fern. Tree seedlings with high importance values included ash,
bitternut hickory and sugar maple. Various species of currant also showed high importance
values.

Site 2 showed high importance values for the spring ephemeral forbs spring beauty, trout lily,
white trillium and wood anemone (Tables 6 and 7). Other forbs with high importance values
were lady fern, jewelweed and Pennsylvania sedge. Tree seedlings with high importance values
included ash, musclewood and sugar maple. Various species of currant also showed high
importance values.

Site 3 showed high importance values for the spring cphemeral forbs sharp-lobed hepatica,
starflower, trout lily, white trillium and wood anemone (Tables 8 and 9). Other forbs with high
importance values were jewelweed, Pcnnsylvania sedge and various fern species. Tree seedlings
with high importance values included ash, musclewood and sugar maple. Various species of
currant and raspberry also showed high importance values.

Site 4 showed high importance values for the spring ephemeral forbs sharp-lobed hepatica, two-
leaved miterwort, Virginia waterleaf, wild Jeck and wood anemone (Table 10 and 11). Other
forbs with high importance values were Pennsylvania sedge, stinging nettle and various fern
species. Tree scedlings with high importance values included American elm and sugar maple.
Various species of currant also showed high importance values within the trcatment plot,

Not surprisingly, more spring ephemeral forbs showed high importance values during the spring
sampling period (Tables 12 and 13). By the summer sampling period, spring beauty, trout lily,
white trillium and wood anemone had wilted and became less apparent within the plots, Instead,
tree scedlings and summer-growing forbs showed higher importance values.
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Table 4: Importance value (IV), mean frequency (MF) and mean percent cover (MC) for
the species with the ten highest importance values calculated for site 1, control plot.

Site 1 -~ Control Plot

Spring Summer

Species IV MF MC | Species v NF MC
Hepatica, sharp-lobed 12.67 0.97 7.92 | Hepatica, sharp-lobed 1493 | 0.9 6.57
Spring beauty 11.64 0.9% 5.01 | Ash sp. (seedling) 13.33 | 062 2.3
Ash sp. (seedling) - 10.73 069 8.68 | Bedstraw, fragrant 13.01 | 0.56 10.64
Bedstraw, fragrant 9.89 054 | 1084 | Maple, sugar (seedling) 1136 | 072 4.33
Currant sp. 9.88 0.25 | 1467 | Vicginia waterleal 9.43 | 0.56 399
Virginia waterleat 9.72 0.66 6.68 | Hickory, bitternut (seedling) 937 | 0.54 483
Anemone, wood Y.14 0.76 3.99 | Currant sp. 9.11 [ 03 9.13
Maple, sugar (seedling) 9.07 0.75 451 | Fern, lady 7.3 0.06 10.8
Cohosh, blue 8.98 0.24 1242 | Cohosh, blue 696 | 0.24 6.29
Troul lily sp. 8.92 0.83 2.61 | Hog peanut 621 | 007 2.06

Table 5: Importance value (IV), mean frequency (MF) and mean percent cover (MC) for

portance values calculated for site 1, ireatment plot,

the species with the ten highest im

Site 1 — T'reatment Plot

Spring Summer

Species ¥ MK MC | Specics 1V MF MC
Fern, maidenhair 2173 (.02 63.67 | Fern, maidenhair 2262 | 0.03 472
Fern, lady 15.44 0.02 47 | Bedstraw, fragrant 1385 | 0.72 10.42
Virginia waterleaf 12,29 069 | 12.83 | Ash sp. {seedling) 1242 | 0.67 7.22
Spring beauty 11.65 0.95 6.66 | Virginia waterleaf 11.84 | 0.66 5.43
Troul lily sp. 1C.15 0.89 4.26 | Hepatica, sharp-lobed 115 | 0.69 4.28
Ash sp. (seedling) 8.8 0.59 8.18 | Maple, sugar (seedling) 9.85 | 0.65 29
Bedstraw, [ragrant 8.5 0.64 7.37 | Fern, lady 9.3 | 0.05 16.14
Hepatica, sharp-lobed 8.38 0.65 5.96 | Hickory, bitternut (seedling) 871 |05 6.11
Maple, sugar (scedling) 7.87 0.67 1.83 | Jack-in-the-pulpit 623 | 039 2.39
Currant sp. 7 0.06 | 1277 | Cohosh, blue 6 0.18 7.68
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Table 6: Importance value (IV), mean frequency (MF) and mean percent cover (MC) for
the species with the ten highest importance values calculated for site 2, control plot.

Site 2 — Control Plot

Spring Summer
Species 1V MF MC | Species IV MF MC
Trout lily sp. 13.25 0.87 | 1078 | Sedge, Pennsylvania 17.47 | 0.69 17.95
Ash sp. (seedling) 9.63 0.79 4.1 | Ash sp. (scedling) 11,74 | 0.67 5.18
Jewelweed 9.36 0.65 7.32 | Maple, sugar (seedling) 1.2 | 061 416
Trillium, white 879 0.54 895 | Jewelweed 10.42 | 0.52 7.13
Anemone, wood 8.69 0.55 7.21 | Fern, lady 9.71 0.08 17.99
Sedge, Pennsylvania 8.67 0.52 9.2 | Trillium, while 2.8 045 4.45
Maple, sugar (seedling) 8.5 0.64 5.17 | Fern, wood sp. 842 | 0. 13.42
Musclewoed (scedling) 6.93 0.22 1 1251 | Currant sp. 7.9 0.14 13.72
Leek, wilg 6.87 0.18 13.3 | Musclewood (seedling) 785 | 047 12.55
Spring beauty 674 0.56 243 | Tronwood (secdling) 6.22 | 0.19 7.18

Table 7: Importance value (1Y), mean frequency (MF) and mean percent cover (MC) for
the species with the ten highest importance values calculated for site 2, treatment plot.

Site 2 — Treatment Plot :

Spring Summer

Species IV MTI MC | Species 1Y MF MC
Sedge, Pennsylvania 17.26 071 [ 2232 | Scdge, Pennsylvania 18.29 | 0.68 17.71
Trout lily sp. 14.98 0386 1 11.39 | Maple, sugar (scedling) 13.68 | 0.68 5.79
Trillium, white 11.33 2.6 9.67 [ Ash sp. (seedling) .62 | 0.65 2.92
Maple, sugar (seedling) L0.83 0.7 5.34 1 Musclewood (seedling) 912 | 013 16.12
Currant sp. 9.15 0.13 19.66 | Jewelweed 902 | 037 6.79
Spring beauty 8.97 0.61 343 [ Fern, lady 895 | 012 15.18
Anemone, wood 8.76 0.5 6.7 | Trillium, white 882 |07 6.66
Musclewood {seedling) §.43 0.1 | 1888 | Hickory, bitternut (seedling) 741 ) 0.36 337
Jewelweed 7.84 0.42 7.36 | Cohosh, blue 7.37 | 0.07 14.41
Fern, lady 6.94 0.08 [ 1575 | Enchanter's nightshade, alpine | 7.25 | 0.28 6.4
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Table 8: Importance value (IV), mean frequency (MF) and mean percent cover (MC) for
the species with the ten highest importance yalues calculated for site 3, control plot.

Site 3 — Control Plot

_ Spring Summer

Species IV MF MC | Species 1V MF MC
Scdge, Pennsylvania 11.69 0.72 18.35 | Sedge, Pennsylvania 1115 | 0.6 13.54
Jewelweed 10.04 0.75 9.07 | Ash sp. (seedling) 97 | L.66 6.06
Maple, sugar (seedling) 9.53 0.78 6.77 | Maple, sugar (secdling) 9.43 | 067 4.95
Ash sp. (seedling) 7.93 0.6 795 { Musclewood (seedling) 918 | 016 18.8
Trillium, white 74 0.51 9.6 | Currant sp. 662 | 0.17 14.21
Anemone, wood 6.38 0.52 4.23 | T'ern, wood sp. 601 | o2 9.88
Raspberry sp. 5.98 0.25 12.98 | Raspberry sp. 385 | 026 9.07
Starflower 5.97 0.46 5.15 | Starfllower 564 | 039 2.88
Currant sp, 5.92 0.21 1463 | Jewelweed 548 | 0.42 2.7
Ilazelnut, beaked {(seedling) 572 0.21 13.36 | Trillium, white 532 | 034 401

Table 9: Importance value (IV), mean frequency (MF) and mean percent cover (MC) for
the species with the ten highest importance values calculated for site 3, treatment plot.

Site 3 — Treatment Plot

Spring Summer
Species Y MF MC | Species | MF MC
Maple, sugar (seedling) 14.36 0.80 | 1077 | Maple, sugar (scedling) 16.75 | 0.84 10.07
Jewelweed 13.61 0.78 | 13.59 | Ash sp. (seedling) (.12 | 0.67 4.98
Ash sp. (seedling) 10.2 0.67 7.08 | Sedge, Pennsylvania 1.09 | 057 7.31
Trillium, white 9.19 0.56 8.17 | Fern, lady 11.03 | ©.12 16.75
Sedge, Pennsylvania 9.21 0.45 | 1113 | Musclewood (scedling) 995 | 0.36 10.54
Anemone, wood 8.4 0.58 4.09 | Fern, wood sp. 969 | 0.23 10.55
Musclewood (seedling) 7.97 0.33 11.57 | Jewelweed 737 | 046 342
Fern, interrupted 6.17 0.0 21 | Hepalica, sharp-lobed 723 |03 7.08
Hepatica, sharp-lobed 5.97 027 6.88 | Triflivm, white 6.54 | 0.32 4.56
Raspberry sp. 5.68 0.25 7.7 | Currant sp. 491 [ 014 5.47
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Table 10: Importance value (IV), mean frequency (MF) and mean percent cover (MC) for
the species with the ten highest importance values calcalated for site 4, control plot.

" Site 4 - Control Plot

Spring Sununer
Species 1V MF MC | Species v MF MC
Nettle, stinging 17.47 0.5 | 28.16 | Nettle, stinging 2341 | 0.54 25.64
Sedge, Pennsylvania 13.08 07 [ 1181 | Maple, sugar {seedling) 12.76 | 0.75 3.98
Fern, lady 12.78 0.09 27.5 | Fern, lady 1191 | 022 13.8
Hepalica, sharp-lobed 10.6 0.64 6.52 | Sedge, Pennsylvania 11.85 | 0.56 7.25
Maple, sugar (seedling) 10.51 0.69 483 | Hepatica, sharp-lobed 11.78 | 0.64 512
Elm, American (seedling) 9.24 0.48 7.33 | Blm, American (seedling) 1021 3 D47 6.08
Fern, maidenhair 845 0.13 17.8 | Fern, maidenhair 923 | 0.09 12.8]
Mitreworl, 1wo-leaved 8.21 0.54 4.64 | Milreworl, two-leaved 6.6 0.39 222
Fern, wood sp. RO9 0.19 123 | Hickory, bitternus (seedling) 6.41 [ 035 2.81
Anemonce, wood 7.56 0.54 2.55 | Virginia waterleaf 557 | 037 0.99

Table 11: Importancc value (IV), mean frequency (MF) and mean percent cover (MC) for

the species with the ten highest importance values calculated for site 4, treatment plot.

Site 4 — Treatment Plod

Spring Sunmner

Species IV MFI MC | Species IV MF MC
Netlle, slinging 24.56 053 | 2405 | Netlle, stinging L2472 | 056 19.24
Maple, sugar (seedling) 16.61 (.66 7.64 | Maple, sugar (scedling) 19.45 | 0.71 6.35
Hepatica, sharp-lobed 12.89 0.59 4.77 | Hepatica, sharp-lobed 14.42 | 0.57 382
Elm, American (seedling} 12.61 0.49 6.15 | Elm, American (seedling) 139 | 049 5.29
Virginia waterleal 1.6 0.53 4.35 | Currant sp. 971 | 007 12.97
Anemone, wood I1.55 0.52 4.15 1 Virginia walerleal 8.65 | 0.38 1.35
Jewelweed 6.74 0.14 5.58 | Fern, wood sp. 637 | 0.04 8.5
Leek, wild 6.26 0.26 263 | |.eek, wild 624 | 0.24 1.89
Fern, lady G.17 0.05 6.58 | Mitrewort, two-leaved 593 | 02 2.35
Currant sp. 6.04 0.06 84 | Jack-in-the-pulpit 587 o022 1.94
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Table 12: The five top ranked species in control and treatment plots by site based on importance
values during spring (1 = highest rank).

Site 1 Site 2 Site 3 Site 4

Control | Treatment | Control | Treatment | Control Treatment | Contrel | Treatment

Anemone, wood 5

Ash sp. ( seedling) 2 4 3

Bedstraw, fragrant

LI =P

Cugrant sp.

Elm, American {seedling) ' 4

Fern, lady 2 3

Fern, maidenhair 1

Hepalica, sharp-lobed i 4 3

JTewelweed 3 : 2 2

Maple, sugar (seedling) 4 3 1 5 2

Neltle, stinging 1 1

Sedee, Pennsylvania | 1 5 2

Spring beauty 2 4

Trilhium, white 4 3 5 4

Trout lily, yellow 5 1 2

Virginia waterlcal 3 5

Table 13: The five top ranked species in confrol and treatment plots by site based on importance
values during sunmmer (1 = highest rank).

Site 1 Site 2 Site 3 Site 4

Control | 'I'teatment | Control | ‘Freatment | Control | Trealment Control | Treatment
Ash sp. (seedling) 2 3 2 3 2 2
Bedstraw, [vagrant 3 2
Currant sp. 5
Elm, Amenican {scedling) 4
Fern, lady 3 4 3
Fern, maidenhair | '
Hepatica, sharp-lobed 1 5 ' 5 3
Jewclweed ) 4 5
Maple, sugar (secdling) 4 3 2 3 1 2 2
Musclewood (seedling) 4 4 5
Nettle, stinging 1 1
Scdge, Pennsylvania l 1 ] 3 4
Virginia waterleal 5 4
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Species Composition Comparisons

For the spring sampling period, both the Bray-Curtis Ordination and the Cluster Analysis showed
that treatment and control plots were more similar within sites than between sites (Figures 9 and
10). Site 2 control and treatment plots were the most similar, whereas site 4 control and
treatment plots were the least similar. Furthermore, sites 2 and 3 showed close affinities to one
another,

For the summer sampling period, the Cluster Analysis indicated that the treatment and control
plots were more similar within sites than between sites. The Bray-Curtis Ordination showed that
sitc 2 control and treatment plots were the most similar, while site 3 control and treatment plots
were the least similar. Interestingly, the control plot at site 3 was less similar to its own paired
ircatment plot than to the treatment plot at site 2 (Figures 11 and 12).
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Plot T

Flot1C

Axis 2

Plot 4T
o Plet 2C
Plat A

Flot 3C

Plot 5T Plot 4T
A

Ads 1
Figure 9: Bray-Curtis Ordination for spring pre-treatment sampling.

Distance (Objective Function)

3E-02 . 26-01 1 37601 ) 5.4E-01 . TAE-0f
Information Remaining (%)
i ST
P1oth—~1
Plot 1T ——

Plot 2C |
Plot 2T !

Figure 10: Cluster Analysis for spring pre-treatment sampling.
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Plat 1T
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Figure 11: Bray-Curtis ordination for summer pre-treatment sampling.
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Figure 12: Cluster Analysis for summer pre-treatment sampling,
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SUMMARY

Pre-treatment sampling has been completed at all sites and the data have been analyzed.
Vouchers specimens have been gathered for 50 of the 127 species documented within the plots,

Analyses of pre-treatment data showed that species richness did not differ statistically between
most control and treatment paired plots, Statistical differences between paired plots occurred at
sites 2 and 3 during the spring sampling period and site 4 during the summer sampling period.
Analyses of post-treatment data will need to take into account these seemingly inherent
differences between these paired plots.

Ordination and cluster analysis also demonstrated similaritics between control and treatment
plots within each site, with the exception being site 3 for the summer sampling period. In this
case, ordination indicated that the control plot at site 3 was less similar to its treatment plot than
{0 the treatment plot at sitc 2. However, cluster analysis did show more similarity between paired
plots within site 3 than between sites 2 and 3. Perhaps the near proximity between sites 2 and 3
best explains this result. Both ordination and cluster analysis demonstrate a close relationship
between these sites.



Effects of Logging on Understory Plants
Administrative Report 07-09

Augusl 2007

Page 22

REVERENCES CITED

Attig, J.W. 1993. Pleistocene geology of Taylor County, Wisconsin. Wisconsin Geological and
Natural History Survey, Bulletin 90. Madison, W1

Barbour, M.G., J.H. Bwk, and W.D. Pitts. 1980. Terrestrial Plant Ecology.
Benjamin/Cummings Publishing, Menlo Park, CA.

Bierzychudek, P. 1982. Life Histories and demography of shade-tolcrant temperate forest herbs:
arcview. The New Phytologist 90(4): 757-776.

Bonham C.D. 1989. Measurements for Terrestrial Vegetation. John Wiley and Sons, Inc, New
York, NY.

Bratton, S.P.,, J.R. Hapeman, and A.R. Mast. 1994, The Lower Susquehanna River Gorge and

floodplain (U.S.A.) as a riparian refugivm for vernal forest-floor herbs. Conservation
Biology 8:1069-1077.

Crow, T.R., A. Haney, and D.M. Waller. 1994, Report on the Scientilic Roundtable on
Biological Diversity Convened by the Chequamegon and Nicolct National Forests.
USDA-FS North Central Forest Experiment Station General Technical Repoit (NC-166).

Crow, T.R., J. Zasada, D. Zak, and J. Pastor. 1994 Draft. Impacts of silvicultural treatments on
ecological diversity in notthern hardwood ecosystems. Study Plan.

Cox, G.W. 1976. Laboratory Manual of General Ecology, Third Edition. Wm. C. Brown
Company Publishers, Dubuque, lowa,

Duffy, D.C. and A.J. Meier. 1992. Do Appalachian herbaceous understorics ever recover from
clearcutting? Conservation Biology 6:196-201.

Johnson, A.S., W.M. lFord, and P.E. Hale. 1993. The effects of clearcutting on herbaceous
understory are still not known. Conscrvation Biology 7:433-435.

Keys Ir., J.E., W. H. McNab, and C.A. Carpenter. 1995. Map unit tables, subsections:
Ecological units of the Eastern United States, First Approximation. USDA Forest
Service.



Effects of Logging on Understory Plants
Administrative Report 07-09

August 2007

Page 23

Kotar, I., I.A. Kovach, C.T. Locey. 1988. Field Guide to Forest Habitat Types of Northern
Wisconsin. Depattment of Forestry, Universily of Wisconsin-Madison and Wisconsin
Department of Natural Resources.

Kennedy, K.A. and P.A. Addison. 1987. Some considerations for the use of visual estimates of
plant cover in biomonitoring. Journal of Ecology 75(1): 151-157.

McCune, B. and M.J. Mefford. 1999. PC-ORD. Multivariate Analysis of Ecological Data,
Version 4. MjM Software Design, Gleneden Beach, OR

Meeker, J.E., J.E. Elias, and J.A. Heim. 1993. Plants Used by the Great L.akes Ojibwa. Great
Lakes Indian Fish and Wildlife Commission, Odanah, WI.

Melzger, F. and J. Schuliz. 1981. Spring ground laycr vegetation 50 years after harvesting in
northern hardwood forests. American Midland Naturalist 105:44-50.

Neff, N.A. and L.F. Marcus. 1980. A Survey of Multivariate Mcthods for Systematics. New
York: privately published.

Whitney, G.G. and D.R. Foster. 1988. Overstory composition and age as determinates of the
understory flora of wood of central New England. Journal of Ecology 76:867-876.

Zar, ].H. 1984. Biostatistical Analysis, Second Edition. Prentice-Hall, Inc. Englewooed Cliffs,
NJ.






APPENDIX A

Eftects of Logging on Understory Plants

Administrative Report 07-09
Appendix A
August 2007

English Name

Anenome, wood

Aralia, sarsaparilla, wild
Aralia, spikenard

Ash sp.

Ash, whitc

Aster sp.

Aster, large-leaved
Avens sp.

Avens, yellow
Baneberry sp.
Baneberry, red
Baneberry, whitc
Basswood

Bedstraw, fragrant
Bellwort, large-flowered
Beliwort, scssile-lcaved
Bindweed, fringed
Bindwced sp.

Birch, yellow

Bloodroot

Buttercup sp.

Bulttercup, hooked
Bultercup, small-flowered
Canada mayNower
Cherry sp.

Cherry, choke

Cherry, pin

Cherry, wild black
Cohash, blue

Currant sp.

Currant, wild black
Dandclion

Dogwood, alternate-leaved
Dutchman's breeches
Elderbercy sp.

Elm, American
Enchanter's-nightshade, alpine
Enchanter's-nightshade, common
Fern, beech

Fern, cinnamon

Fern, grape rattlesnake
Feru, grape sp.

Fern, interrupted

Fern, lady

Fern, maidenhair

Fern, oak

Fern, sensitive

Scientific Name
Anemone quingucfolia
Aralia midicanlis
Aralia racemosa
Freuvinus sp.

Fravinus americana
Aster sp.

Aster macrophylins
Gewmn sp.

Gewn aleppictu

Actea sp.

Actea ribra

Actea pachiypeda

Tilict americana

Gelivi triflorim
Uhiidaria grandifiora
Uhiilarie sessifolia
Polygonum cilinode
Polyganim sp.

Betuwla alfeghneiensiy
Sanguinaria canadensis
Revnnnefits sp.
Rennnculis vecurvatns
Ranuncutus abortivuy
Maianthemun canadense
Prinus sp.

Prunus virginiana
Prunus pensytvanica
Prunus seroting
Canlophyitom thalictroides
Ribes sp.

Ribes qmericanum
Taraxacum officinale
Cornus alternifolia
Dicentra cucullaria
Scnbucus sp.

Ulmus americanda
Circaea afping

Circaea lentitiana
Phegopteris connectilis
Osmtinea cinncmatmea
Botrychium virginiammnn
Botrychim sp.
Osoinda claytoniona
Athyritm filix-femine
Adiantim pedatum
Gymnocarpiium dryopleris
Onoclea sensibilis

Oiibwe Name Origin.
native
waahoozojiibik nalive
(zi)chi-okaadaak nalive
native
baapaagimaak native
native
nugiziibag native
native
natve
native
waashkobijiibikak native
weekizigun native
wiigobaatig native
native
waabishkijiibik native
native
native
native
wiinizik native
miskojiibik native
native
native
native
agongosimin native
native
asasawenminagaawanzh native
bawa'iminaan native
ookwemizh nalive
bezhigojiibik native
native
wmitkomin native
doodooshaaboojiibik non-nalive
mooronyizh native
ojidimo miskishmandaumin native
bibigwemin native
aniib native
native
native
native
native
gickensine' namukuk nalive
native
native
a'sawan native
native
native

native




Effects of Logging on Understory Plants
Administrative Report (7-09

Appendix A
August 2007

English Name
Fern, unknown sp.
Fern, wood sp.

Ginger, wild

Ginseng, dwarf
Goldenrad sp.
Goldenrod, zigzag
Grass, boltle-brush
Grass, long-awned wood
Grass, oal

Grass, rough-leaved rice
Grass, unknown sp.
Hazelnut sp.

Hazelmut, beaked
Hepatica, round-lobed
Hepatica, sharp-lobed
Hickory, bitteraut

Hog peanut

Honeysuckle, American {ly

Honeysuckle, red
Horsctail sp.
Indian pipe
[ronwood
Jack-in-the-pulpit
Jewelweed
Juneberry
Leatherwood
Leek, wild

Lily, bluebead
Maple, red

Maple, sugar
Meadow tue, early
Mint, hairy wood
Mitreworl, naked
Mitrewort, two-leaved
Musclewood
Nettle, stinging
Oak, red

Pariridge berry
Phlox, blue

Pine, white
Plantain, common
Poison ivy
Raspberry sp.
Raspherry, dwarl red
Raspberry, red
Saxilrage, swamp
Sedge sp.

Sedge, bladder
Secdge, colonial oak
Sedge, hairy wood
Sedge, long-stalk

Scientific Name

Dryopteris sp.

A.\'{H'H'Hi (.'(Hiﬂd(’”j'{’
Panax trifolius
Seliddago sp.

Solidago flexicaulis
Elymus hystrix
Brachvelvtrom erectum
Danthonia spicata
Orvzopsis asperifolia

Corvius sp.

Corvins cornuta
Anemone americana
Anemone acitiloba
Carya cordifornis
Amplicarpae bracteata
Lonicera canadensis
Lonicera dioica
Eguisetion sp.
Monotropa uniflora
Oxstryer virginiana
Arisaeme triphylfum
Impatiens capensis
Amelanchier laevis
Divca palustris
Allinm tricoccum
Clintonia borealis
Acer rubrum

Acer saccharum
Thalictrum diotcium
Blephilia hrsuta
MiteHa nuda

Mitella diphyita
Carpinis careliniana
Urtica dioica
Quercus riubra
Mitchelta repens
Phlox divaricata
Pinus strobus
Plantago major
Toxicadendron radicans
Rubis sp.

Ritbus pribescens
Rutbus ideaus
Saxifraga pensvivanica
Ceirex sp.

C(!' e DTHINeSCRRY
C{H'{’.\' CIMIRLNG Y
Carex hirtifolia
Carex pedunculaia

Ojibwe Name

namepin
nesoobagak

ajidamoowaanow

bagaaniminzh
animozid
animozid

bagwaji-miskodiisimin
ozaawaaskined

Maananoons
zhaashaagonin
ozaawashkojiibik
gozigwaakomin

jlibegob
bagwaji-zhifagaagawanzh
(g)odolaagaans
zhiishiigimiiwanzh
ininaatig

ski'agoniminzh
nzAaN
miligomizh
binewimin

zhingwauk
ginehigwashk
animikiibag

skizhu-min
miskominagaawanzh

Origin
native
nalive
native
nalive
native
native
native
native
native
native
native
native
nalive
native
native
native
native
nalive
native
native
nitive
It ve
native
nalive
nalive
native
native
native
native
native
native
nalive
native
native
native
native
native
native
native
native
non-native
native
native
native
native
native
native
native
nalive
native
native
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English Name Scientific Name Qjibwe Name Origin
Sedge, Pennsylvania Carex pensybvanica nalive
Sedge, plantain-leaved Carex plantaginea native
Sedge, tufted Carex graciflima native
Sell heal Printella vulgaris baasibagak non-native
Shin leal sp. Pyrole sp. bine{wi)bag native
Smilax, cal briar Smilex hispida manito minanganwinz nalive
Smilax, common carrion flower  Smitax herbacea ginchigominagaawanzh native
Solmans’ plume Maianthenin racemosimn agongosimizh native
Soloman's seal Polygonatum pubescens naaniibidc'oodegin native
Spring beauty Clavtonia virginica meeantikwaeaugpineeg native
Starflower Trientalis borealis native
Sweet cicely QOsmorhiza claytonii ozagadigom native
Toothwort, cul-leaved Cardemine concatenata aemaushtaunishaessiwung native
Trillium, white Trillium grandiflorm baushkindjibgwaun nalive
Trout lily, yellow Frythronfum camericanm numaegbugoneen native
Trout lily sp. Ervthronium sp. native
Twisted stalk Streptopus laniceolatis agwingosibag native
Unknown sp. native
Viburnum sp. Viburnunt sp. native
Violet sp. Viola sp. native
Violet, downy yellow Viola pubescens ogilcbagoons native
Virginia creeper Parthenovissus guinguefolia bebanmooded manidoo-biimaakwad native
Virginia walerleaf Hydrophytium virginianum nebanaanikweyaag native
White lettuce Prenanthes alba doodooshaaboojiibik native
Wild strawberry, woodland Fragaria vesca ode'imin native
Willow sp. Serlix sp. ozlisigobimizh native
Winter cress Barbarea vilgaris nonh-native
Wouod rush, hairy Luzida cewmingta native
Yarrow Achillea millefolinm gjidamo waawano native







APPENDIX B
MEMORANDUM OF AGREEMENT






GREAT LAI\ES INDIAN FISH & WILDLI: E COMMISS!ON

At TR e aee LTTEomED AN

r 15#;0)1

'AILMIER TRIRES »

. E LN
AL PR MR IDNGEN RN FEOTA 'f'.-'_,' ¢
. : e d e
i
b -
L L T ¢’ / . . .. -
. -y

MEMORANDUM OF AGREEMENT

Ihis Memorandum of Agreement by and between the USDIA Forest Senvice,
Chequanegon Natwnal Forest. hereinafter calted Chequamegon National Forest. and the Grea
| akes Indian Fish and Wildiife Commniission. hergivafter calted Comeission. shall establish il
cenditions and material obligations of the pantics hereto, under which the Chequamegon Natonal
i orest and the Commission shall ¢ooperate on the study “Effects of Logaing on Underston
Piamis™, as more specifically set forth in the attachéd study plan.

The partics recognize that the Chequamepon Nationa) Forest in discharpmyg 1t
obhigations in the management of lands under its jurisdiction. including lands within the 1837
and 142 ceded terrilories. could benefit from long-term studics conducted on National Forest
Limls shiere the information collevied could be applied 1o resource management quesiions o
VEHIETI B re sy DIANAZCrs.

I drscharging its obligations in the co-management of tiving nural resourees i the
veded eentoties. the Commission is. among other things. concerned about the long-Lerm ellects
ol timber hary est activities on understony herb and shrub specics of the sorhern lardwuood
towesis thatare used by the Ofibwa peaple.

Consicdering the responsebilities of buth parties it is desirable and mutaalty beneficial to
vonperate in the establishment of long-tenm studies on Natienal l'orest lands where both agencies
cutild derive cansiderable benelits from such cooperstion  The attached decument titled: “Stody
Plan for GLIFWC-HSTS Study on the Effects of Logging on Understors Mants™ deseribes in
detul the purpose. seope and methodology of the study. e study plan, as it may be properh
arnendedd from lime 1o i, is incorporated by reference into this Ageecment.

Thiv Agecement sill guide the actions of each agency in cooperating and collabozating on
this prajeet.

l. Term. e term of this Agreement is intended 1o be indefinite because of the nature of
the research project. Useful information will only be obtained atter at least 10 - 15 veurs
However each parly recognizes its inability & commil o many years in the future.

GLITWC Chegquamegon Natianal Fores
L oping Snady 39004
Angunt | 1997
Page



Thesefore the Ageeement shall comende with the duration of the underiy ing research
project unless specifically terminated by ¢ither pam

Duties of the Partics.
A The Chiequamegon Natiopal Forest shall
| Provide technica) assistanee in choosing siands for sursey s bivsed on

12

i

criteria outlined in the study plan
Assist in the establishment and mainienance of study plots.

Collect and maintain records about the Jocations of study plots amkl am
managaiment avlivities conducted in she study plots oz the surreunding
stands. Such reeords shall inctude seasan of timber harvest and the b pe of
equipment used during the harvest.

Ensure that there will be ne timber harvest or other invasiv e management
te.gt. road or rail construction, mineral exploration} in control plots unul
buth panties have agreed to terminate the studs.

Insure that any timber harvest or other invasive management i (lye sludy
plots is conducted according 1o the methads vutlined in e st phan.
The Chequamegon National Forest shall notify the Conwnission in a
timely manner when timber harvest activities in the tealment plots are
completed so (hat post-hanest surveys ¢an be scheduled.

Provide housing in Medturd for Commission staft during the field season
{approximately 1-2 weeks in late May and 2-3 weeks in July-Augusi

Maintain records of the season of harvest and 1y pe of equipment used
during timber harvest in sreatment plots. Al haevest information will
shared with the Commission upon request

B. The Commission carries the overall responsibility to conduct this rescarch project
The Connnission shall:

In cooperation with the Chegquante gon Nationa) forest. Jeeate studs plots
and establish perenarent bascline data based on criteria auttingd in the
study plan,

GLIEWC Chequanegon Natiena) 1 mew
I ogging Studs AMOA
August 1, 1997

Page 2



[

2 Conduet plant surveys using methods described in the siads plan al the
appropriote tine inlervals and wrile survey reports supmansing plant
sunvey dila. Coples of sursey seports will be provided 1o the
Cheguamepon National Forest within ane vear of completing the fiehd
woerk,

A Provide the Cheuamegen National | orest the opporumity w resiew i
voniment on any manuseripls resultimg fom this studs before they are
subminied for publication

4. Provide the Chequamegon Nationat Forest copies of any voucher

specinens or photographic vouchers collected.

tuserporation of Fiscal Management Requlrements. 1 his Agreesent shall be
adminisiered in accordance with the provisions of the Commission's Fiscal Palicies and
Provedures Manual - The Cheguamegon National Forest will refer 1o this ARTeCInent us
MOU # 7.0902-MPF RO 4,

Termipation. Fither party may tenninate this Agrecment by providing 6 das s wrinen
tintive to the vther,

Rights in Matepials. The Commission shall retain the copynght and all rights in dasta
produced by this study pursuant to this Agrecment. The Chequamegon National | orest o
granted a license 1o use any and all such materials fur educational or professional use
prosided sugh use does nol undenmine e Comnussion's PUTPOSE OF PrOgranLs.

[ublication of Hesults. Neither party will publish am results without consulling the
other. Authers of independent publications must give dwe credit. 1n the ease of Gilure to
dagree upon the manier of publication or interpretation of results. either s mas publish
data atter prior potee and submission of a drafl of the proposed manusceipt o the otler
lor review I such instances, the party publishing the data will assuine fulf resgunsibility
for any statement on which there is o difference ol opiniun

L8xvisions to Study LPlan, This Agreement or wark plans may be resised :
the ranties designated representative when impacied by signilicant budget reductions,
personne) adiustments, ot other apprapnate reasons,

Lhreatened and Endangered Species. No Tribal threatened or endangeted spevies, or
a0y speeies appearing on the Regional or Lorest sensitive species list, may be coliecigl

Congresslvnal Involvement. Pursuant 1o 42 11 8.0 £22, pu Member of ar Delepaie to

GLIFWE Chegquamaegan Natonal | ores
Lopyme Sudy MOA
Auyus 1, 1997
Mage 3



14,

the Congress of the Enited States shall be sdmitied taany share or pant of this
Agreement. o any beniefits that mas arise therefrom

Parties’ Designated Representatives. The parties designate the following individvads ro
act on their behatlin implementing this Agreement and in carry ing out the underly iy
sesearch project.

Cammissivg Chequamegon Nagional L oresl
Hetanist Forest Ecologist Greg Knight

Girea Lakes Indian Fish and Farest Soils Sviennst

Wildlife Commission Chequamegon Nautiomal Forest
PO Box @ 850 Norih 8"

(ddanah. Wisconsin 34861 Mulford. Wisconsin 54451

This Agreement is entered ino as of August |, 1997,

GREAT LAKES INDIAN FISH USDA FOREST SERVICE

AN WILDLIEE COMMISSION

18

[}
L

CHEGUAMEGON/NICOLET
NATIONAL FOREST

, - -/
' < e e

N VA A A e
James H. &chlender I'rank Koenig /
Lxecutive Administrator Vorest Supenisor o

Great Lakes Indian Vish and Cheyuamepon-Nieatel National

Wildlile Cammisston Foresl
PO Bon 9 Park Falls. Wisconsn 34332

Odanah, Wisconsin S48a1

Note: This Agrecment has been exvecuted in Triplicate Driginals.

GUIWC Chequaniegon National £ orest
Enguing Stdy MOA
Aupust 1 (997
Page |
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GLIFWC-USES Study on the
Effeets ol Logging on Understory Mlants

Reth Lynch, Boranist
Cireat Lakes Indan Fish and Wildlife Compission

INTRODUCTION

Much ol ihe osiginal forestcover of e wrritories ceded in the Chippewa ireaties of the
miid-1%h century was old-growth netthern hardwaood foresis. I addition 1w important tree
specivs Csugar maple {Aeer seccharnm). hemloch (Fruga canadenvia), sellow birch (Betnds
adleghanrenia, this plant community tpe inelides ac beast 35 herb and shrub spevics
traditzonally and presentls used by the Gireat | akes Ofibwa (Meeker et al. 19931 Thwse
understory specics bave evolved in o shads. moist ensironment where staisd destros ing
distorbanees are rare and the recruitment of trees in small canapy paps created s the death of
indiadual trees is the most common mechanism for replacement of canopy trees. Limber
management practices hase aliered this distusbance reginte, and there may e sinificant eifieess
W understors plant populations due ta increased light amd temperatuze on the forest floer.
compaction of crosan of soals loss of pit and mound opography, and e sntroduction of
UGN G SPRCIS

As these torests continue to be lagped. there is an urpent need W undesstand the inpagts
lo the ponstimber components of the furest ecosysteins A recomendation ol the Report of the
Scientitic Roundtable on Biological Diversity Consened by the Clieguasimepon sl Nicolet
Natiaral Porests {Urow eral. 1994y is ta conduct researcly on the impacts of sunber harsesting ob
understory plants, espectally rare species amd commercially imponant spevies. Speeies patherad
by the Oreat Lakes Ojtbwa under wsulraetuary tights abse need attention

Lhe elfecis of logging priviees on the companition of the understony ate the obyect of
some ongaing studies in the region ¢Crow ot al. 1994 Strong etal unpublished sk plan s

well as past studies botl an the region and elsevshere 1M etzger and Schializ 1981, Whitaes and
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[oster FORS. Datfs and Meier 1992, Bratton etal. 19941 however these studics are imned by iy
Laet that i pre-cut sorves s were conducted in fogged and un-logped stands that were compaied
I*re-cut survess of understory commumities are ¢ritical 1o demonsirate tinat the vbserved
differences in mwlerstors compasition are the result of the silvicutturat treatments raiher than -
enisting site differences. and studies faching sueh controd hase come under eritremm for sl
provkhing eigorous proof of clrunge due 1o logging obinsen ¢t al. 1993 In addiion, waheut
Buseline data 3t is dilfrealt to assess the magnitude of change in the popultivss being stshed.

The obiective of this fong-term stidy 15 1o examine the ellevts of selection cutting on
wklerston plants in northern hisrdwood forests af the ceded tenitones through mattormg plant
populanens belore, and duning. perivdie selection hurvesting over several decades.  [his study s
designed odetermime. 1) low hndcmm_\ plant communities change in aortlern hardwood
staids sulyected W periodie seleclion culting using 1y pical logging practices: 2) how the syite of
plants ived by the Great T akes Chlwsacin porthers lasrdwaod forests is astocted ty penoshic
selevion culting: and 3y how the impacts 1o understory plant communities Jilter upder 1y
inlluence ot different logping vperstors and equipinent.

1 his fong-teim sty s unusuad sn that indisidual stands swill be monitored e e initial
Ieazvest and Jor decades aller as slands are subjected W penadic re-entry far selection cutting A
fong-terim comnutiment from both the GEIFWC and the USES makes tis passible. v addition.
the design inchudes control stands tat are being monitored hut not logged Tar the bength af this
study are paired with the tened stands This study 1s alse unhibe any others because GLIEWEC

hus 4 commitment to address inpavts 1o plants nsed by the Geeas | akes Onbwa

STLDY AREA

The study sill be conducted on the Madford Districy ol 1l Cheyuamegon Nattonal
Forestin centeal Wisconsin. [his study area wiss chosen for two reasens stafT on the Medlord
Ihstner percense i need For research into the impacts ol lagging on andersteny plant commumtics

and have espressed o conmitment to work covpecatively 1o establish a weld replicated and

Pl
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centrulled expenment. amd we believe that understors plant communities growmy vs the lnhis
compitble. silty sonls onihis District wit] be pasticulasly seasitive te logging mysiets.

Niv nerther lards oo stads on silt loam soils assaciated with icessalled bake plains
annd 1 grownd moraee associated wath the Copper Falls Formanon cod morane 1 Atog 103,

boave beea selected {Table 1) The iee-walled fabe plains are ineluded in Landt pe Assocaion

Fahbe 1. fecation of stands selected tor fopging studs on the Medtord Disirict

siudy # compartment  stand  lucation LTA
2 H& 3 1 Z‘JN KW Sec 27 T
[ 44 | J3AN RIW See 7 led
Cd 1% I 13IN RIW See. 18 Jetd
(3 31 & P3N RIW Nee, 5 leps
o n 60.61 P3N R2W See. 17,01 Hus
o7 48 8 133N RIW Scc. I8 Je03

U120 U3 and the grovnd morame 15 1 0A JeDS These sites are classilied as Aver-

[tsdrophs Him habitat tvpes (Ketar 19885 and have relatisely diverse understories and Canopics
vormpused of predominantly suvar maple. basswood (Fiic wmrericoray, white and green ash
Chrovemies atericons and Fopemingarca), and bitteront hickars (0 orva condiformis),
Although the entire area was logged in the prast, stands selected Tor this studs onginated in the
1920 and have had minimal subsequent entey . The loeations of the stands on the Sedlond

District ate shown in Figare 1| Y

STUDY DESIGN
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Faired treatment and contral plats have beens established in stamds that are scheduled 1o by

select cut with the individual ieee selection method. The loctions of the control aad treatmgnt

a

plossre shown i Figuees 2a-2e0 Stands were selected using
thy tollowing critetia

mimmom age ol 60-70 veirs, sith mimal subsequent disturbance

silt loam sails

Acer-Hydrophy Hlum labiza vy pe

will be logeed

Large enough e aceemmodate treatment and contzal plots

Each of the stands has a 30890 m treatment plot hat wilk be included in the pettion of the
stand o be Jogged. and an unlogged control plot {30 % 50 m plus 10 m bullery. Infonmanon
about the 6 pe of eyuipnwnt used and deptlcol snowpack will be gathered sa that the effects of
gronnd conditien and e pe ol ¢quipment can be determined.

Pwo SO2900 0 plots chesen 1 be representative of the stand are located i cach of the
stmds 1 ach plotis delineated by 20 Basetine wath perpendiculas S0 m tamsects g, 3
[ exlponits of the 90m baseline are marked with harsonite posts. | he location of s basehe
will be mapped using o GPS unit. Phe comirod plots have been designated as peomanent resers e
arcas sathin the stands. and their boundanes ate marked sith a paint. | ocanens ol expenmental
amsd contead plots will be dacutiented in COS notes, [ and $tatus Atlas. and in Companmeal
Revards al the Medford District office.

Intarmation aboun the frequency and pereent cover of undersion plants. composition uf
shrub lay er, density and basal areqof canopy species. and percent canops eover will e ohiained
from cach plor. Lo deseribe 1he understors segetation, -;3 b’ guindrats are located within cuch
S S0 m plot. using astrlified rndom sampling desipn (1ie 3. ffereem coner ol plants bess
than ke high is estimated in cacl T quadrat 1o a 185 mplot tincluding the original | m’
suadrat Al species presentare recorded and assigned a salue of 1. 2, or 3 depending on whether
they aovurm 1.2 or 3 ol the Temeter segments (i 3y This gives an indscation of how patclis

8 Plant s, snd prosides adunional opportumities Tor rare species v be detected.
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[o spuannigh (ree cover. perceal canopy covet is gneasured al 21 sampling poils wang
densiometer  Ateach paimt four readings are tahon, one invach quanter around the simpling
pont Phe point-quarter method is taed to determine the specivs composition, densiny, amd bl
arvs of trees < T0em Jbhyon the plot iBarbour, Buik. and Pius 14980)  [raint-quarter
neasurements are ide ab the 23 sampling paints whese pereent canopy caver was measured
Shrubs and tree saplings - hnee high and = §7dbh are counted in 1530 g0 transects running
perpendicular 1o 1he basehine at 91, 30, 60, wnd 90 meters.

Dot on the cover and fregquency ol plants inthe herbaceous Tayer will be pathered Jor 3
sears prior o dogeing to establish a record of pre-cut understory conwnoiily composition Flant
sunnexs e ewslueted in late-May and apain in July-August w ensure thatalk specivs are
tepresemted. Aller the indlial fogging, stands will be surveyved loz inderston vegetaton at 1. 20 5,
aml every five vears thereafter. 1 is anticipated that stamds sill undergo selection s esr evers
PR 20 v ears, Dt will be apals 2od alter each suney o proviide periodic informasan about the

compoesition of uaderstony plants g controd and treakment phats,
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