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Departments of Soil Science and Forest Resources,
University of Minnesota,

St. Paul, Minnesota

A series of interrelated studies designed to clas- The sampling design for studies 1 through 4 has

sify, describe, and elucidate the dynamics of upland been reported in detail (Ohmann and Ream 1971b).
plant community types found in northeastern Min- Briefly, we randomly located stands by using a grid
nesota has resulted in a unique phytosociological overlay on standard topographic maps. Only upland
data base. The data base contains detailed informa- plant communities--defined as those on which sur-

tion by species and vegetative strata for 13 commu- face water never accumulates were sampled. The
nity types 12 forest and one nonforest. The concur- minimum size of a sample area was about 5 acres
rent development of biomass-estimation equations (2 ha) in communities with trees and about 1/40 acre
for most of the species represented in the data set (100 m 2) in communities without trees (i.e., bedrock
allowed conversion of these phytosociologic data into outcrops). Only uniform sites, with no apparent dis-
estimates of biomass for various stages of commu- continuities in either vegetation or topography, were
nity development ranging from i year following dis- selected. We used 20 points within each stand to
turbance to maturity, sample the vegetation. The point-centered quarter

method (Cottam and Curtis 1956) was used for trees;
THE DATA BASE circular milacre plots (4 m 2) were used for tree

seedlings (<1.0 in. (2.5 cm) d.b.h.) and tall shrubs;
Field and 1 x 2-ft (0.2-m 2) rectangular plots were used for

other vegetation. The sample design and vegetation
The data base represented in the accompanying descriptions for studies 5 and 6 have been reported in

tables is the result of phytosociologic and biomass detail (Ohmann and Grigal 1979, 1981). Biomass
data collected within or near the Boundary Waters values were developed directly from vegetation
Canoe Area Wilderness (BWCAW)as part of studies clipped from 6.5-ft 2 (0.6-m 2) plots established each
of: (1) mature upland forest and rock outcrop stands year adjacent to permanent plots used to sample veg-
that regenerated naturally following disturbance, etation for phytosociological characteristics.
usually wildfire (Ohmann and Ream 1971a); (2) ma-
ture upland forest stands that regenerated naturally Numerical
following logging of red and white pine, usually fol-
lowed by slash fires, during the 1890 to 1930 era Trees and saplings

(Grigal and Ohmann 1975); (3) 33-year-old upland For those studies of forest stands old enough to
forest stands regenerated naturally following have saplings (1- to 4-in. (2.5 to 10 cm) d.b.h.) and
summer-season wildfires in 1936 (Ohmann et al. trees (>4 in. (10 cm) d.b.h.), biomass estimation
1973); (4) 1- to 30-year-old upland forest stands re- equations were based on the abundant recent litera-
generated by planting following logging of jack pine ture (table 2). Aboveground total and foliage
and black spruce (Ohmann 1982, 1984); (5) 1- to biomass were estimated separately for each species
5-year-old upland forest stands that regenerated and summarized for each community type. For uni-
naturally following a 1971 spring-season fire formity and consistency, we used the same func-
(Ohmann and Grigal 1979); and (6) 1-year-old forest tional relationship for all tree and sapling biomass
stands that regenerated naturally following a 1974
summer-season wildfire (Ohmann and Grigal 1981)
(table 1).1 IAll tables appear at the end of the text.
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estimation equations. Because of its wide use, we metric function based on 0.4-in. (1-crn) diameter
selected the allometric relationship classes would therefore overestimate shrub biomass.

We determined diameterodensity distributions for
y = aD b , (I) each shrub species in studies 1 through 3. The data

where y is mass of a tree component, D is diameter were fit to a linearized power function
at breast height (d.b.h.), and a and b are regression
parameters. When available, general equations In (De) = a + b In (Di) , (2)

from many sites were used (e.g., Crow 1983, Schmitt where In (De) is the natural log of proportion of total

and Grigal 1981). In some cases our search only indi- stems of that diameter, and In (Di) is the natural log
cated one set of equations for a species (e.g., black of stem diameter. The slope of this equation (b) for
ash, (Parker and Schneider 1975)). In other cases, each species is the change in proportion of individu-

several equations, representing a wide geographic als with diameter. Shrub data for a sampling point,
range, were available for a species. Regression coef- in 0.4-in. (l-cm) diameter classes, and the slope (b) of
ficients were generally similar for a species, inde- the above relationship were used to compute the ex-
pendent of location. We pooled the parameters for pected number of individuals by 0.l-in. (0.25-cm) di-
equations that were similar to arrive at a more gen- ameter classes. In study 4 the number of shrub stems
eralized expression. The approach was similar to by 0.1-in. (0.25-cm) diameter classes were deter-
that used by Pastor et al. (1984). mined directly within each plot (table 1). The

The usual method of computation for point- biomass estimation equations were then applied to

quarter data uses stem diameter and distance from the 0.1-in. (0.25-cm) classes. Biomass was calculated
for each tall shrub species on a plot. The means ofa number of points (usually 20 or more). The data are

then summed over all points, and tree density and those plot values were calculated by species andsummed for total biomass for the shrub stratum. In
basal area are calculated on the basis of the aggre-

gated data (Cottam and Curtis 1956). Our approach studies 5 and 6, the aboveground standing crop of
was to perform the appropriate computations for vegetation was sampled during August of each year
data from each point. Summary statistics, including following fire (only the first year in the case of the
mean and standard error (SE), could then be devel- summer-season fire, study 6). All shrub vegetation

oped over all points. The total biomass for a stratum in 10 (20 in study 6) randomly located plots near the
was the sum of the biomass for each species in the permanent sample plots within each stand was
stratum, clipped at ground level (table I). All harvested shrub

vegetation was returned to the laboratory, sorted,
For studies 3 and 4, all tree stems greater than counted, and bagged by species and plot, dried to 70 °

i in. (2.5 cm) were combined; thus, there is no sepa- C to constant weight, and weighed. Means and vari-
rate biomass estimate for saplings. In studies 5 and ances of the samples were calculated for all species
6, all tree stems were classified as tree seedlings in each stand.
(table i).

Tree seedlings
Tall shrubs

Tree seedling cover and density were recorded in
Biomass estimation equations for tall shrubs were studies 1 through 4 (table 1). Most published

also of the allometric form. They were based primar- biomass estimation equations for seedlings are
ily on three studies from northern Minnesota: based on either diameter (Telf_r 1969, Roussopoulos
Balogh (1983), Grigal and Ohmann (1977), and and Loomis 1979) or height (Young et al. 1980). We

Roussopoulos and Loomis (1979) (table 3). Equations modified the published equations to determine
from Telfer (1969) were used for a few less common biomass for seedlings from our data.
species. For some common species, all three primary

sources contained estimation equations. In those Our independent variable was cover per individ-
cases, all three equations were plotted and the inter- ual seedling. We collected samples to determine
mediate equation was selected. Because this was minimum and maximum biomass and cover fbr rep-
often an equation from Balogh (1983), equations for resentative deciduous (northern red oak, red maple,
less common species were also obtained from that quaking aspen, and paper birch)and coniferous (bal-
source. All equations were based on shrub diameter sam fir, black spruce, jack pine, and white pine) spe-
at 6 in. (15 cm) above the ground, cies that were most common as seedlings in the data

set.
In studies I through 3, tall shrubs were measured

in 0.4-in. (1-cm) diameter classes at 6 in. (15 cm) Relationships from both Roussopoulos and Loomis

above the ground (Ohmann and Ream 1971a) (table (1979) and Young et aI. (1980) were used to deter-
1). However, other data (Balogh 1983) indicate that mine change in mass with size. Biomass estimation

the majority of shrubs in smaller size classes are equations of the allometric form were then devel-
near the lower end of these classes. Use of the allo- oped for both foliage mass and for total mass, using
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cover per individual as the independent variable. In of the 53 indicator species are neither tree nor dis-
studies I through 4, seedling biomass for a stand was turbanee-related species_
calculated similarly to that for tall shrubs. In studies
5 and 6, biomass was determined by clipping and Tables 5-17 present the estimated aboveground
weighing as for tall shrubs (table 1). ovendry biomass by species and stratum for each of

the 13 community types. Means and standard errors
Herbs and low shrubs are presented except where a species occurred in

A series of biornass equations using cover as the only one stand of a community type.

independent variable has been developed for herbs, Thirteen community types were recognized in the
ferns, and low shrubs sampled on 1 x 2-ft (0.2-m2) initial floristic classification (Grigal and Ohmann
plots (Ohmann et al. 1981) (table 1). These equations 1975). The lichen community type consists of lichen-
were used for the data from studies I through 4. For covered bedrock outcrops on ridgetops and upper
species for which no equation had been specifically slopes. Although overstory trees are absent, the type
developed, we used equations for similar species contains a few woody seedlings and tall shrubs, and
(e.g., Fragaria spp. equation for Waldsteinia fragari- some low shrubs and herbs. The remaining 12 types
oides (Michx.) Tratt.). A miscellaneous herb and fern are forested. The jack pine-oak community type oc-
equation (unpublished) was used for species with no curs in similar physiographic situations as the
obvious morphological match. For each species, lichen type, except that sufficient soil is present to
stand biomass was simply the mean of the estimates support a forest community. The community is dora-
for each plot (usually 20), and standard error was inated by jack pine, with some northern red oak and
calculated. Stand totals over all species were calcu- red maple. Where these stands have been severely
luted as with the other strata. Biomass for studies 5 disturbed by logging and fire, the coniferous compo-
and 6 was obtained by clipping plots exactly as for nent has been markedly reduced, giving rise to the
shrubs and tree seedlings (table 1). maple-oak community type. Red maple and northern
Mosses and lichens red oak dominate the overstory in this type, but the

understory is similar to that in the jack pine-oak
Cover estimates for both mosses and lichens were type.

also made on 1 x 2-ft (0.2-m 2) plots in studies 1
through 3 (table 1). Based on sampling in northeast- Two other community types are dominated by jack
ern Minnesota, we determined mass per unit area pine. The jack pine-fir type is on deep soils, and has
for various moss and lichen species and species an overstory of jack pine with balsam fir, paper
groups (Ohmann and Grigal, 1985). These data were birch, and black spruce saplings and seedlings. A
then converted to linear relationships between cover tall shrub layer is common, and mountain maple and
and mass on i x 2-ft (0.2-m 2)plots. Means and errors fly honeysuckle are important. Large-leaf aster dom-
were calculated as for the herb stratum. The values inates the herb layer, but a variety of other herbs

obtained are within the range of those reported for occur in the type. The jack pine-black spruce type, as
jack pine stands on shallow soils in the area (Green the name implies, contains an overstory of jack pine
and Grigal 1979). Moss and lichen cover was not with black spruce trees, saplings, and seedlings. Tall
estimated in study 4 (table 1). In studies 5 and 6, shrubs are rare, and moss species rather than herba-
moss and lichen biomasses were determined from ceous species dominate the forest floor, tn the black

the clip plots exactly like those for the other vegeta- spruce-feather moss community type, black spruce
tion (table 1). dominates the overstory although some jack pine is

present. Shrubs and herbs are less common than in
Each immature stand comprising studies 2 the previous type, and the moss layer covers the

through 6 was assigned to one of 12 forest commu- entire forest floor.
nity types using a classification technique applied
earlier to stands :in studies 1 and 2 (Grigal and Four types are partially to completely dominated
Ohmann 1975). The assignment was made by multi- by quaking aspen and paper birch. The aspen-birch
plying the frequency of occurrence of each of the community type is dominated by those two species,
53 indicator species present in a stand by a classifi- although balsam fir seedlings are abundant. Tall
cation function for that species (table 4). The sum of shrubs are plentiful, dominated by beaked hazel.
those products together with the appropriate con- Low shrubs, especially bush honeysuckle are also
stant (table 4) indicated a stand's affinity to each of abundant. Large-leaf aster is an important herb spe-
the 12 community types. Stands were assigned to the cies, along with false lily-of-the-valley, wild sarsa-
community type for which they showed the greatest parilla, and bunchberry. Mosses are unimportant.
affinity. The assignment of stands only 1 year from The aspen-birch-white pine community type is simi-
fire or logging disturbance, as well as those 33 years lar to the aspen-birch type, but it contains a compo-
from disturbance was possible because the majority nent of large white pine and a greater abundance of
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balsam fir in the overstory. The maple-aspen-birch Ohmann etal. 1976, t978; Ohmann and Grigal
community type contains red maple, especially as a 1977, 1979, 1981, accepted; Ohmann 1982, 1984).
seedling, in addition to quaking aspen and paper
birch° Tall shrubs include green alder and mountain
maple, in addition to beaked hazel. The type also L1[TERATUNE Ct_D
contains balsam fir, but that species is more impor-
tant in the maple-aspen-birch-fir community type. Alban, D. H.; Laidly, P. g. Generalized biomass
The type is similar to the maple-aspen-birch type, equations for jack and red pine in the Lake States.
bat mountain maple is more dominant as a tall Can. J. For. Res. 12: 913-921; 1982.
shrub, low shrubs are less frequent, and bunchberry Balogh, J. C. Tall shrubs in northern Minnesota. St.
is the most common herb. Paul, MN: University of Minnesota Soil Science

Department; 1983. 140 p. Ph.D. thesis.
Both the conifer and the broadleaf types previ- Barney, Richard J.; Van Clove, Keith; Schlentner,

ousty mentioned appear to occur in a successional Robert. Biomass distribution and crown charac-
sequence to the fir-birch community type. Balsam fir teristics in two Alaskan Picea mariana ecosys-
is the most common tree, with both paper birch and terns. Can. J. For. Res. 8 (t): 36-41; 1978.
northern white-cedar as associates. Mountain maple Baskerville, G. L. Dry matter production in imma-
is the dominant tall shrub, and low shrubs are ture balsam fir stands. For. Sci. Monogr. 9:42 p;
sparse. The herb layer is much reduced compared to 1965.
the broadteaf types, with bunchberry the most abun- Bella, I. E.; De Franceschi, J. P. Biomass productiv-
dant herb. With the decline of the herb stratum, ity of young aspen stands in western Canada. Inf:
mosses are more abundant. The white-cedar commu- Rep. X-219. Edmonton, Alberta: Canadian
nity type appears to be even thrther along the sue- Forestry Service, Northern Forest Research Cen-
cessionat sequence than the fir-birch type, and the
stands in this type are somewhat older than those in tre; 1980: 1-13.
the previously mentioned types. The type is similar Cottam, G.; Curtis, J. T. The use of distance mea-sures in phytosociological sampling. Ecology 37:
to the fir-birch type, but northern white-cedar is 451-460; 1956.
more important and the herb stratum is more mixed. Crow, T. R. Comparing biomass regressions by site
Bishop's cap is a common herb. and stand age for red maple. Can. J. For. Res. 13:

The final type, red pine does not fit well in so- 283-288; 1983.
quence with the other types. It consists of old-growth Green, D. E.; Grigal, D. F. Jack pine biomass accre-
red pine with a poorly developed understory result- tion on shallow and deep soils in Minnesota. Soil
ing in open, nearly park-like stands. White pine is a Sci. Soc. Am. J. 43: 1233-1237; 1979.
common associated species. Low ericaceous shrubs Green, D. E.; Grigal, D. F. Generalized biomass esti-
are common, as are mosses and lichens, mation equations for jack pine. MN For. Res.

Notes 268. St. Paul, MN: College of Forestry;
The validity of our results is predicated in part on 1978.4 p.

the generality of biomass estimation equations. Grigal, D. F.; Kernik, L. K. Biomass estimation
Such generality across sites and even across regions equations for black spruce (Picea mariana (Mill.)
has been examined for trees, and relations between B.S.P.); For. Res. Note 290. St. Paul, MN: Univer-
diameter and total aboveground biomass are very sity of Minnesota College of Forestry, 1984. 4 p.
consistent for a number of species included in our Grigal, D. F.; Ohmann, L. F. Classification, descrip-
data set. These species include red maple (Crow tion and dynamics of upland communities within
1983), paper birch (Schmitt and Grigal 1981), jack a Minnesota wilderness area. Ecol. Monogr. 45:
pine (Green and Grigal 1978), black spruce (Grigal 389-407; 1975.
and Kernik 1984), red pine (Alban and Laidly 1982), Grigal, D. F.; Ohmann, L. F. Biomass estimation for
and quaking aspen, white pine, and northern red some shrubs from northeastern Minnesota. Res.
oak (Pastor et al. 1984). These results lend credence Note NC-226. St. Paul, MN: U.S. Department of
to our approach. Extensive tests of generality have Agriculture, Forest Service, North Central Forest
not been conducted for most species in the lower Experiment Station; 1977.3 p.
forest strata, but in this study most of those equa- Grigal, D. F.; Ohmann, L. F.; Brander, R. B. Sea-
tions were derived f_om data collected in or near the sonal dynamics of tall shrubs in northeastern Min-
BWCAW. nesota: biomass and nutrient element change. For.

Biomass productivity and the dynamic biomass re- Sci. 22(2): 195-208; 1976.
lations among and within community types repre- Harding, R. B. Site quality evaluation for white
sented by the estimates reported here, along with spruce plantations in northern Minnesota. St.
their wildlif_ implications, have been discussed else- Paul, MN: University of Minnesota College of
where (Grigal et al. 1976; Grigal and Ohmann 1977; Forestry; 1982. 135 p. Ph.D. thesis.
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Table 2o_-Source of biomass estimation equations used for tree and sapling
strata

Species Source

Abies balsamea Baskerville (1965)
Ker (1980)
Young et al. (1980)

Acer rubrum Crow (1983)
Betula papyrifera Schmitt and Grigal (1981)
Fraxinus _i__ra Parker and Schneider (1975)
Larix laricina Young et al. (1980)
Picea _lauca Harding (1982)

Ker (1980)
Young et al. (1980)

Pinus banksiana Green and Grigal (1978)
Picea mariana Barney et al. (1978)

Grigal and Kernik (1983)
Ker (1980)

Pinus resinosa Alban (personal communication 1982)
Ker (1980)
Young et alo (1980)

Pinus strobus Kinerson and Bartholomew (1977)
Monteith (1979)
Young et al. (1980)

P__oPulusbalsamifera Bella and De Franceschi (1980)
P_o_pulus__randidentata Koerper and Richardson (1980)
Populus tremuloides Ker (1980)

Pastor and Bockheim (1981)
Pollard (1972)

Prunus LPensylvanica Young et al, (1980)
Q--uercus rubra Monteit---h (--i-979)
__ Whittaker and Woodwell (1968)
Sorbus americana Young et al. (1980)

(Prunus Lpensylvanica eqo )
Thuja occidentalis Young et al. (1980)
Tilia americana Koerper and Richardson (1980)
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Table 3°--Source of biomass estimation equations used for tall shrub data

Species Source

Acer spicatum Balogh (1983)
Alnus crispa Balogh (1983)
Alnus r_9osa Grigal and Ohmann (1977)
Amelanchier spp° Balogh (1983)
Comptonia pere_rina Telfer (1969)
Cornus r_t_osa Balogh (1983)
Cornus stolonifera Balogh (1983)

(Co alternifolia eqo)
Corylus cornuta Balogh (1983)
Diervilla 1onicera Roussopoulos and Loomis (1979)
Juniperus communis Roussopoulos and Loomis (1979)

(Abies balsamea eqo)
Ledum _roenlandicum Telfer (1969)
Lonicera canadensis Roussopoulos and Loomis (1979)
Lonicera hirsuta Grigal and Ohmann (1977)
Lonicera oblon._ifolia Grigal and Ohmann (1977)
Lonicera villosa Grigal and Ohmann (1977)

(L° }lirsuta eq. )
Prun-us _nsylvanica Grigal and Ohmann (1977)
Prunus pumila Roussopoulos and Loomis (1979)

(Lonicera canadensis eqo)
Prunus vir_iniana Balogh (1983)
Rhus __labra Roussopoulos and Loomis (1979)

(Sorbus americana eqo)
Ribes Sppo Grigal and Ohmann (1977)
Rosa acicularis Roussopoulos and Loomis (1979)
Salix spp° Balogh (1983)
Sambucus spp. Roussopoulos and Loomis (1979)

(Sorbus americana eq.)
SorTD-U-{americana Roussopoulos and Loomis (1979)

S__,iraea spp: Telfer (1969)
Taxus canadensis Roussopoulos and Loomis (1979)

(Abies balsamea eqo)
Viburnum edule Grigal and Ohmann (1977)

(Prunus pensylvanica eq. )
Viburnum rafinesquianum Balogh (1983)

8
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Table 5.--Aboveground ovendry biomass by species and stratum for the lichen
community type of northeastern Minnesota

( In Kg/ha)
BWCAW
Mature

(n = 6)
Folia_ Total

Stratum/Spec ies # SE X SE
Tree seedling

Acer rubrum Lo O.5 - 16,0 -

Betula ap__a_p_yriferaMarsh. .1 - 2.6 -
Pinus banksiana Lamb. .6 - 4,6 4°6
Populus tremuloides Michx. .5 2,8 -
Quercus rubra Lo ,3 - io5 -
Sorbus americana Marsh. .1 - .7 -

Stratum Total 2.1 28.2
Tal I shrub

Acer s_icatum Lain, <,i -. <.i
Amelanchier Medic. spp. <ol - .2 o2
Prunus _ensylvanica L°F, <,1 - <.i -
Salix bebbiana Sargo <,1 - .I -
Salix L, spp. 1,0 - 1.2 -

Stratum total _I 1.6
Low shrub

Diervilla Lonicera Mi II. 54.4 53.4
Rubus stri_osus Michxo 3.5 -
Vacc_n_um an.gustifolium Aito 37,9 18,7

Stratum total _8
Herb

Anemone quinquefolia Lo <.1 -
Aral _-h_s_ida Vent, I, 9 -
Aral#-a nudicaulis L, .2 -
Aster macro_phyllus Lo ,3 -
C--arexL. sppo 5.0 2.3

Corydalis _ervirens (L.) Pers. .5 .3
Goodyera tesselata Lodd, .4 -
Grasses 40.6 14.5
Maianthemum canadense Desf. .2 -
Melam]zyrum lineare Desr. .2 -
P-otentil ]a tr#dentata Soland, ,3 -
Strep__topus roseus Michx, ,2 -
Trientalis borealis Raf, <,1 -

Stratum total 49, 9
Moss

Cal lier_onel la schreberi 7. i 5.2
(Willd., BR. & Sch.) Grout

Dicranum Hedw, spp. 2.6 -
Polytrichum Hedwo spp. 283.2 95.3
All other mosses 360.4 118.5

Stratum total 653.3
Li chen

Cladonia mitis Sandst. 939.1 325.7
Cladonia rang{ferina (L.) Web, 1,535.1 324.2
PeltTgera a_phthosa (L.) Willd. 90.2 41.8
All other lichens 743,8 161.6

Stratum total

Community total
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Tab]e 7°--Aboveground ovendry b_omass by species and stratum for the aspen-birch community type of northeastern Minnesota

._ (_ba)
ET_u_-_ I re

1- _ 5
n=2 n=2 n=2

Fol i acLe_ Total Fol iacLe- Total Fo ! i a_?_ Tota]

_ SE 7 SE T SE _ SE _T SE T SE
Tree

Abies balsamea (L.) Mill.
Acer rubrum L.

Betula _apyrifera Marsh.
Picea ,_lauca (Moench) Voss,
Picea mariana (Mill.) B.S.P.
P-_us _)-an-k-sT_ana Larab.
P_nus reslnosa Ait,
P-_n-u-sstrobus L.

us tremuloides Michx.
Thuja occidentalis Lo

Stratum to t a-_

SapIing
Abies balsamea (L.) Mil).

_-et-u-Ta--p__E)_er a Marsh,
FraxTnus nig_a Marsh.
Picea I_a (Moench) Voss.

mariana (Mill.) B,S.P,

Pinus strobus L.
_5_p-ul'u_mi fer a t.
P_opulus _a_[[_ta Michx.
Populus tremuloides Michx.

Stratum total

Little Sioux Fire
-_ 3 5

n=2 n=2 n=2

,Sol i age Total Fol i a_e Total Fol i age_ Total

SE X" SE _ SE _ SE _ SE _ SE
Tree se@_ _ng

Abies balsamea (L.) Mill.
Acer ru--b-r-u_L. 62.7 7.6 241.2 83.0 574.7 265.4 400.6 164.2 1,526.4 806:6
8etula p__a_yrif_era Marsh. 2.4 - 3.2 - 7.9 - 207.0 785.4 -
Fraxinus _ Marsh,
Picea-_Llauca (Moench) Voss,
Picea mariana (Mill.) B.S.P.
P-ThUSbanksiana Lamb. .2 .i 36.8 - 61.2 - 133.4 133.2 282.8 282.4
_ _TC L.
P-op-u_-u_--__-an__ident at a Michx. 110.4 - 165.4 3. I 704, 2 95.8 671.8 324.1 3,094. l I, 14I.B
___-._l-u-_ t re_TTo'_-de-e-_--Michx. 843, 6 692.2 543.8 519.4 i, 075.2 966.3 1,112.4 570. i 7,360.2 4,773.
Quercus rubra L.

amer _cana Marsh.

Str atum _otal ,-_9_ 3 _ 4 _, 423.2 2,5-5-2-_.2 IF3,_4-9_. 5
Tall shrub

Acer s picatum Lam. 23.1 -
Alnus cr_,sp_-(Ait, ) Pursh,
Alnus rugosa (DuRoi) Spreng.
_A-me-Fanch ler'_Me di c. spp, i O.2 - 38.4 -
Cornus _ Lam.

stolonifera Michx.

_Cor_y_luscornuta Marsh. 45,2 34.6 391.4 74. I 1,253.2 494.2 347.0 120. I 1,266.5 590.
Lonicera canadensis Marsh. 19.1 - 20.7 20.2 44,4 43.4 69.6 64.6 169.1 160.[
L-6_"T_e-F_TT *a Eat,

Lonicera _b__o-_ifolia (Goldie) Hook.
Lonicera v-_losa (MTchx.) R.dS.

P runus ep_e__sy_I_an_ca L, F. 59.9 55.2 151.8 4.8 574, 8 94.0 144.2 83.6 576.9 319.
Prunus v_rcE_n]ana L.
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Isabel la Plantations BWCAW
_:I0 iiC-i-_ 21- 25 ........................... #ATYR_#.......................................

n = 1 n = i n = I n= i0

Fo] i ag_e_ Total Fol i a_e__ Total Fo] i age Tot al __FoIiia___e...... __Tot a_l..........

% SE _ SE % SE % SE T SE % SE X- SE X- SE

362.6 153.0 2,802.9 i_182.0
71.3 955.4 109.3 I., 537.2

48,6 1,397.5 356.7 13,928o7 607.6 169.1 15,449.0 4,i66.5
2,288.6 21,140o7 16.8 93.0 369.8 169.1 3,426,9 1,555.8

300,4 195.9 2,478.9 1,523.7
371.5 6,758,6 203.1 1,402.8 i_235.8 21,379.2 511.9 363.2 13,509.8 9,986,0

1,740.7 17,913.1 1,319,2 15,259.1 74.7 49,9 1,180.0 793.7
186.2 158.3 4,288.9 3,679.5

.8 23.5 18,8 13.2 1,282.2 910.9
72,8 1,161.8 539.4 11,327.7 461.5 13,367.6 1,423.2 294.6 74,407.0 16,318.2

4.9 38.8

_',7_-2T.3 _ 2_54-, 5 _-599-7. 0 3,499.3 _, 564.8 3,860.3 TI-8-_8-6-4_-4-

23.4 10.9 197.6 91,9
114.9 20.2 4,200.9 746.5

<.i <.i ,3 .2
22.3 10.5 147.3 68.8
30.8 23.8 180.1 142.4

1.8 1.0 14.1 8.0
7.2 4.7 i25.2 82,5
.9 25.8 -

1,6 .8 66,5 35.0
145.4 37.2 3,750.4 1,008.2
348.4 8,708.2

Isabella Plantations BWCAW
67_ " I-i-?i_5 _[L-25- MATURE

n = i n = I n = 1 n = I0

_ Foliage . Total Foliage Total Foliaqe Total Foliage _ T_o_a[.....

SE Y SE X SE X SE X SE X SE X SE X SE

16.8 9.3 37.3 20.9
99.6 845.8 .I .i 1.4 1.1

.9 .3 22.3 8.6

.2 - 1.0
8.4 7.4 16.9 15.3
3.6 2.7 6.5 5.0

.7 - 5.2

60.9 460.5 65.3 44.0.0 <0. i 0.6 22.2 10.4 141.5 /4.8
.i - ,4 _
.5 .3 2.6 1.4

60.9 460.5 1-6-4-_-.9 _.--_ _?[ ,6 53.5 235._

48.6 412.4 38.1 16.1 294.2 i31.8
44.2 434.5 88.0 30.8 767.7 296.6

6.7 - 65.1
52.0 475.4 .8 3.6 78.1 1,093.7 22.9 8.3 233.7 83.3
1.8 6_4 148.9 803.5 8.0 34.6 24.7 9.7 154.9 67.7

I.i 8 5.9 4.2
234.2 2,075.4 146.5 1,299.4 343.2 2,821.0 i95.5 42.8 i_190.7 271.2

6.0 41.3 1.3 .5 5.1 2.2
.2 .2 .I .i

<.i .I
5.2 24.4 <.i - .i -
<.i .4 19.4 185.8 11.9 4.4 86.4 32.0
9.0 46.6 8.0 6.1 120.1 94.6

(Table 7 continued on next page)

15

IIV II I IIIHlliiH_l'i......................



(Table 7. --continued)

I 3 5
n=2 n=2 n=2

Fo I i a_ Tot aI F9_!i a_e__ To t aI Fo I i a__L9- .......... T_ota].....

Y SE # SE Y SE T SE # SE _ SE

_i_L. spp.
Taxus canadensis Marsh.

q i burnum -ra-iF_-n-esqui anum Schu I t.
Stratum Total _-4_ -$74-_-_ I_9[0]8 560.8 2_-0T2-_-,5

LOW Shrub

Arctostal)h_os Uva-ursi (L,) Spreng.
C-h#m-_'h!l-a umbel]-ata ([,) Bart,
Co_ja p_e_ererlna B.&B, Small. Rydb. .I 0 37.0 149.6 149.2
DFervilla Lonlcera Mill, .4 0 .2 21.1 -
Gaultheria procumbens L, ,3
Ribes triste Pall.
R-Tb-esL. spp.
Rosa blanda A_t.
Rosa ac_Eularis Lindl.

Ru_Js__6_r us Nutt.

Rubus p_u_bescens_Raf. .2 9.4 <. i
R-ub'_Js"strT-_osus Michx. 25.8 22_9 182.0 167_4 191.5 124_9
VaccTn-{um anqustifolium Ait. 7.2 - 25,4 23.8 25.7 2,4.2
_ccinium myrtiIloides Michx. .2 - 8.0 10.8 -

S_m--?_-t-a I 34.2 262.0 398.8

Little Sioux Fire
3 5

n=2 n=2 n=2

FoIia_e_ Total Fo Iiage Tot al Fo_1ia__iag_e Total

X SE X SE T SE X- SE X SE T SE
Herb
Actaea rubra (Air.) Willd.

Ana_]-_marg.aritacea (L.) C.B. Clarke

_mo_quT_-_
Antennar_a spp. Gaertn.

androsaemifo]_um L.
Aral_a Ven 1.8 1.6 52.8 2.8 20.8 _

nud_ca ]is L. 7.8 .8 37.4 2.1 40.6 31.3
Asarum _e L.
Aster c__ Lindl.

Aster mac_r_o_l lus L. 235.3 53.8 139.4 29.6 71.7 .9
Carex L. spp, 13.1 1.2 71.4 31.1 1.6
C-_6-toniaborealis (Ait.) Raf. 4.4 2.0 55.2 32.4 41.8 6"0

,_r_S _-'n_l_a (Oeder) Fern. . i
nus canadensis L. 30.0 3.6 67.7 11.6 104.2 41.2

_ semperv]rens (L.) Pers. 9.5 1.6
E__Li]ob!um __i-um L. 21.7 - 18o 6
_r__vesca L. " • 1 -
___a, _£v--_Q-Tni ana Duchesne
Gal]um tr_florum M_chx. .2
Ge--e_ET_m--b-i-Ek-_T1i i Britt. 83.4 64.8 .i - .7 -
Goodyera reepens (L.) R. Br.
Grasses . I 40.5 35.5 4.9 .4

tica americana (D.C.) Ker.
acium s_]'-um Michx.
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i_]la Plantations ..........................
6-10 _L-_ 21-25 MATURE

n = I n = I n = i n = 10

_ a e Total _Fo.LLam _............... Lot al .........Total Fol i a_ Tot al Fol i _...9_..............................

Y SE Y SE Y SE _ SE Y SE _ SE _ SE _ sE

o.1 0.2 1o0.2 1,127.6 .2 . I .2 . i
.3 .4 -

3.6 2.2 22.0 14.3
346.6 3,063.4 396.4 3,234.7/ 503, 3 i8_J,_8 403-_8 2_9-5#,0

1.6
10.3 .2 . L

21.0 4.0 -
36.2 53. I lOl.4 34,4

/ i

.4 -

,7 27.6
16.4 93,9 37.4 6.4 2.0

140.7
.I <,i 5.8 2.7

7,4 10.3 16.8 13.7
2,7 4.6 5.2 10.2 6.6

12.6 14.4 9.8
3T[ 2 55.3 _7[_

isabel i a Pi antat io_ BWCAW
6- 10 I i-I 5 21- 25 ...................................#I#fUiTC.........................

n = I n = I n= i n = i0

Fol i aege- Total Fol i aeg_e Total Fo]i_ __ Tg_taL......... F,9.1!._i_a_.9_e.... Total ......

_" SE _ SE _ SE _" SE T SE T SE _ SE 7- SE

0.2

<0. I ,3 0.2
.5 <.I 1.0 1.0

.6 .5
2.3 1.3

.3 33.3 34.0 8.5
2.4
1.3 .9

83.8 151.4 83.7 188.5 35.8
<.i 8,3 2.9

25.6 9.7 3.2
4.O 3.0

.7 .9 7.3 2.3

.2 2.4 1.6
1.9 10.9 2.6
3.0 4. O .i

1,4 i_i

.i _
105.7 149.9 68.9 81.5 18.7

1.1 .9
.l

(-?-a_e---7 continued on next page)
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(Table 7.--cont inued
L_ Fire

I _
n=2 n=2 n= 2

Fol_i_ Total Fol i aeg_e_ Total Fol i ag_e._ Total

SE _ SE X SE X SE X SE X SE
Lac_uca canadensis _.
Lactuca L. spp.
Lathyrus ochroleucus Hook.
Lathyrus venosus Muhl. .1

s L. spp.
borealis L. I.i 1.0 0.4 0.2 0.6

L_ysmachia ciliaza L.
Maianthemum canadense Desf. 1.6 .5 5.2 .4 13.6 4.6

Mela__mp_zrumI_ Desr.
M]tella n-uda ]_-_
Moneses _lora (L.) Gray
F-e-ta-sTtes--p-a-Tm-a_tus(Ait.) Gray
PetasTte-s v-_Z_ius Rydb.
P-o_-_]yzg_onatumpubescens (Wi lid. ) Pursh
Pol_nu-m-Ei I inode Mfchx. 104.0 53.4 174.7 2.7 4.5 .3
F_ne-TTT_-vu_k.
Pyrola e_ Nutt.
Py_ rotundifolia L.
Pyrola secunda L. <.I
Py-r-oTavirens Schweigg.
o_ L. spp. 1.4 .2
Sanicula marilandica L.

pto_ roseus MTchx. .3 - I. I .9 -
araxacum Z']T_. spp.

_-r-_s borealis Raf. .I - .6 .i .I -

T-_fFol ium repens L.

LITTLE SIOUX FIRE
I 3 5

n=2 n:2 n=2

Fo I i age Total Fol i age Total Fo I i age Tot al

X- SE X SE X SE X SE X SE X- SE

Uvu_F_a sesslFT_oT_ L.
Vicia americana Muhl. 1.1

V_I_ L. spp. 0.3 0.2 0.2 -
_-_atum total 493.3 _ 5

Fern and fern allies

Atrium filix-femina (L.) Roth.

_-_ (O.F.Muell.)Watt
Equ_setum L. spp.

Lyc_o-_TGm annotinum L.
L_yco_od_Tum_L.
L_opo_dT_ _p-Ta-_atum L. I.2 .6

LL__ o--_-sc-uTuTL'_ 3.2 3.1 12.2 19.4
s_un_c_aT_o_ L.
P-o-Fy_o-diu'mv_rg_n__--_-anumL.
_-i-d-_u-m-a_m-_-L. ) Kuhn.

t_tum total 3.----2 _
Moss

C_a_l_a schreberi
]-& Sch.) Grout

Dicranum Hedw. spp.

LITTLE SIOUX FIRE

I 3 5
n = 2 n = 2 n = 2

Folia9e Total Foliage Total Foliage Tota

SE X SE X SE X SE X SE X SE

_r_i-]ch_m He-H-e-dw_.spp. _ O.1 - 12.6 2.2
All _er-mosses
Stratum total _ _

Lichen

Cladonia mitis Sandst.

__ _i_erina (L.) Web.
All other l_chens

Stratum total
Unidentified plants .I

Community total _ _ !F_

18



_" Isabel] a Plantations BWCAW

6-10 _ 21-25 _AT_,JRE
n = 1 n = 1 n = i n = lO

FoI i aqe Tot al FoI i _ Total .__ Tot aI ....[_oL..!a#j.!............. TqLa ____

7 SE 7- SE _ SE 7- SE 7- SE 7- SE _ SE T_- SE.................. #T_......... T.........................................................
,L

13.2 25.5 1.4 3,6 2.2
32.8 1.5 I_ 4

5.0
2.3 4.5 2:6

.9 .7

1.6 5.3 5.9 1,2
,7 .3

2. i 1,6
.i
.I .7
.i

1,0

.I

.2 1i
,2 -

.3 .2
<.1 -

1.8 -
.2 1.4 .6

.2 .2

.5 .2
.i

Isabel la Plantations BWCAW
_---1-_ 11-15 _ MATURE

n = i n = 1 n = i n= i0

Foliage , Total Fol iae__ Total Fol i age__ Total ..... Fo.!,j a__e.............. Total

SE X SE X SE X SE 7- SE X SE X SE X- SE
O.I
.3 _2

368.4 _ 6 385.5

2.0 1.9
.4
.2 _I
.2

.3 ,9 .6

2.7 2.0
3.3
1.9

376.3 138.5 93. I 19.3
T. 5 _.3

43.8 19.9
2.9 1.6

6-10 ISABELLA PLANTATIONS BWCAWii-15 2_-25 .............................,_-A-T'J,tTC.........................

n = I n = I n = I n = 10

Fol i age Total F,oI i age Total Fo I i a_e _ Total Fo !ia_e ........ Total L.....

SE 7- SE X SE X- SE 7 SE X SE 7 SE k- SE

298.3 52.7
366.8

4.8
11.6 8.4
27.5 11.1
43.9
1.2

_3.3 _ 6-5,56_ 131,829.6
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Table 9.°-Abovegroundovendry biomass by species and stratum for the maple-aspen-birch
community type of northeastern Minnesota

(In Kg/ha) _ii
BWCAW il
MATURE !i
(n = 20)

Foliage Total

Stratum/Species X SE X SE
Tree

Abies balsamea (L.) Mill. 278.8 89.6 2,165.4 694.1
Acer rubrum L. 471.5 90.0 18,646.1 3,714.4
Betul_yrifera Marsh. 906.0 160.2 22,950.0 3,986.2
_raxinus ni__igs_aMarsh. 2.3 53.0
Picea giauca (Moench) Voss. 200.2 105_2 1,833.1 972.2

mariana (Mill.) B.S.P. 103.1 36.7 948.2 344.5
__na Lamb. 179.7 75.1 4,336.7 1,717.4
Pinus resinosa Ait. 890.7 449.1 12,677.8 6,378.2
_s strobus L. 949.2 511.1 21,823.7 11,554.8
_u_identata Michx. 94.9 38.g 6,610.4 2,811.7
Populus tremuloidesMichx. 1,057.7 151.0 56,737.4 8,429.8
Quercus rubra L. 77.6 44.2 1,560.8 921.2

americanaMarsh. 2.3 - 26.4
Stratum total _ 15,0369.0

Sapling
Abies balsamea (L.) Mill. 136.2 63.3 1,151.5 533.6
Acer rubrum L. 247,4 58.1 4,568.0 1,097.3
Betula papyriferaMarsh. 152.6 25.6 5,495.4 908.3
Fraxinus nigra Marsh. .9 .7 11.4 8.1

_g-_Tauc-¥a--CMoench)Voss. 21.6 13.6 137.8 87.0 ii
Picea mariana (Mill.) B.S.P. 22.3 15.3 136.5 99.2 1
Pinus resinosa Ait. 1.2 .8 11.8 7.5

Strobus L. .6 .5 11.6 8.4
Pop-_-G-fu_identata Michx. 5.7 2.1 235.8 84.4
Populus tremuloidesMichx. 57.8 15.0 1,499.7 390.2
Quercus rubra L. 9.7 5.8 96.7 57.9 i
Sorbus americanaMarsh. 5.4 2.6 56.3 27.4
-_tum total _ 13,412.5

Tree seedling
Abies balsamea (L.) Mill. 30.6 12.2 69.5 28.5 !
Acer rubrum L. 12.0 2.0 169.4 30.2

Betula papyriferaMarsh. .9 .2 20.4 5.3
Fraxinus nigra Marsh. 1.0 .6 5.5 3.6
Picea glauca (Moench) Voss. 5.4 2.9 10.1 5.7
Picea marlana (Mill.) B.S.P. .6 .4 1.0 .6
__a Ait. .1 .i .5 .3

strobus L. 2.1 .8 13.1 4.5

Populus _randidentata Michx. .2 .2 1.3 1.0
Populus tremuloidesMichx. 8.7 1.6 51.3 10.9
Quercus rubra L. 7.9 3.4 37.7 17.2

americanaMarsh. .8 .4 4.0 1.8

occidentalisL. .2 - .4 -
atum total _

TalI shrub

Acer spicatum Lain. 4g.9 15.6 397.9 139.5
_s crispa (Ait.)Pursh. 38.0 19.4 286.2 147.3
_n_Medic. spp. 11.4 4.4 112.7 41.5
Cornus rugosa Lam. 9.3 5.8 47.3 36.3
Lonicera canadensisMarsh. 1.1 .5 5.6 3.4
Lonicera villosa (Michx.) R.dS. <.1 <.1 -
Prunus pensyvIya-6icaL.F. <.1 <.1
FrFo"h-Q-_virqlnianaL. .I _i .5 _5
Salix bebbiana Sarg. 13.7 13.2 532.1 530.0
Salix L. spp. <.1 <.I -
V_num reginesquianumSchult. .8 .6 2.8 2.1

Stratum total 331.0 2,644.7

(lable 9 continuedon next page)
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;_' (Table 9,--continued)
BWCAW
MATURE
(n = 20)

ill Foliage Total

i Stratum/Species X SE _ SE

I _ Low shrub
_ _ ArctostaphylosUva-ursi (L.) Spreng. 0.4
i _ Chimaphl_Fa-um--15e-l-l_(L.) Bart. .2 0.1
i i_ _ peregr-l-n-aB.&B. Sma11. Rydb. 1.4 1.0

DiervillaLonicera Mill. 11.4 2.2
il Gaultheriaprocumbens L. .8 .4
i • Rosa acicularis_Lin_. .1 -

i :i _s _ Raf. 1.4 .8
...... _ _ Michx. 1.2 .4

lureVacc_n an_stifolium Ait. 9.0 2,9
Vacc_inium_l loidesMichx. 8.3 5.9
Stratum total

i : Herb
i

Anaphalis margaritacea (L.) C.B. Clarke 0,1 -
Anemone quinquefoliaT. 1 O.1

{: i:

I : _m_olium L. 1.0 .8
Aralia nu'dicaulisL. 27.4 4.6
Aster c_ Lindl. .2
Aster macrophy_us L. 132.7 20.0

r- Carex L. spp. 10.7 5.5
':: Cl_onia borealis (Ait.) Raf. 11.6 2.9

Coptis _ro_ca (Oeder) Fern. 1.7 .8
_:_ Comus can_s L. 8.9 3.6
::_, _ angustifolium L. .2
i' _a vesca-C_--._ 2.3 1.2

_-tr_um Michx. .1 <.i
G_u_I ii Britt. .2 .1

'_ _era _ (L.) R, Br. .2 .1
Goo---6o-d_tesselataLodd. .I .1
Grasses 26.9 5.3
Impatiens_ Meerb. .3 .2

_•_ La__rus oc_nrol_us Hook. .7 .3
Lathyrus venosus Muhl. .1 -

i_ Linnaea b_ L. 4.1 1.6
_emum canadense Desf. 8.6 1.2
Mela_yrum-l ineare Desr, .5 .3

_ ; Mite]la nuda E.. .I -
__iflora L. <.1 -

_i_ Petasites vitifo_us Rydb. .3 -
_ _ rotundifoliaL. <.1 -

P__yrolasecunda L. .1 .1
Streptopusroseus Michx, 2.0 .5
Trientalis_alis Raf. .6 .1
Uvularia sessilifolia L. .2 .1
Viola L. spp. .5 .1
Stratum total

Fern and fern allies

DryopterisPhegopteris L. .5 -
Dryopteriss_p_jnulosa(O.F. Muel].) Watt 1.2 1.1
Gymnocarp_um_o-_-eris (L.) Newm. .3 -
_-'annotinum L. 3.1 1.4
_oalum clavatum L. 4.2 1.3
Lc_dium complanatum L. 1.9 1.9
Lycopodium obscurum L. 9.7 2.2
Osmunda c]aytoniana L. 2.0 1.8
_ virgin_num L. .3 -

aquilinum(L.) Kuhn. 51.7 13.4
_atum totaT

Moss

Calliergonellaschreberi 84.3 21.8
(WiIld., BR. & Sch.) Grout

Dicranum Hedw. spp. 27.0 14.1
rista-castrensisHedw. .1

i_e(Jw, spp. 11.4 8.1
)kl]other mosses 304.4 48.4
Stratum total

Lichen
Cladonia mitis Sandst. .5 -
Cladonia _ferina (L.) Web. 7.4 -
_ladonia sylvatica (L.) Hoffm. .5 -
Peltigera aal)hthosa(L.) Willd. 1.0 .7
All other li_ 25.7 6.8
Stratum total

Co, unity total 167,625.0

i



Table 10._-Aboveground ovendry biomass by species and stratum for the
maple-aspen-birch-fir community type of northeastern Minnesota

(In K_/ha)
BWCAW
MATURE
(n = 19)

Folia eL Total

Stratum/Species X SE X SE
Tree

Abies balsamea (L.) Mill. 1,402.8 376.3 11,054.6 2,987.3
Acer r_L. 425.8 103.5 16,099.1 3,957.9
Betula_fera Marsh. 1,084.3 303.8 24,927.6 7,103.9
_a-91auca _nch) Voss. 289.8 75.7 2,637.4 714.8
Picea mariana (Mill.) B.S.P. 594.3 176.4 5,465.3 1,696.8
Pinus _na Lamb_ 174.6 104.6 4,530.3 2,922.9
Pinus resinosa Ait. 320.6 224.6 5,051.0 3,515.2
Pinus strobus L. 982.7 423.6 23,497.5 10,136.9
_us-'_randidentata Michx. 34.3 20.1 2,395.0 1,382.9
PoQpulus tremuloides Michx. 1,296.6 301.2 73,057.3 18,290.4
Thuja occidentalis L. 90.4 88.8 1,408.9 1,392.4

Stratum total 6,696.2 T7-0-_0

Sapling
Abies balsamea (L.) Mill. 567.8 149.3 4,783.8 1,255,3
Acer r_ L. 206.1 44.0 3,966.0 832.0

Betula papyrifera Marsh. 75 7 30.4 2,728.5 1,085.7
P_a_lauca (Moench) Voss, 41 2 22.8 272.2 153.9
Picea mariana (Mill.) B.S,P. 129 5 53.3 756.2 296.7
__na Lamb. 6 - 4.8 -
Pinus resinosa Ait. 6 ,4 6,1 4.2
Pinus strobus L. 5 .4 9.4 7.8

Po_ulu_identata Michx. 4 .4 15.8 15.3
_ulus tremuloides Michx. 37.2 12.7 1,014.5 352.2
Quercus _ Lo .9 5.8

a_ana Marsh. 24.9 1818 246.5 184.2
Stratum total T,085.4 13,809.6

Tree seedling
Abies balsamea (L.) Mill. 50.3 6.9 114.1 16.2
Acer r_ L. 13.2 2.9 203.2 55.0

Betula papyrifera Marsh. 1.3 .2 27.6 5.6
Fraxinus nigra Marsh. .i .5
Picea 91auca (Moench) Voss. 3.3 1:4 5.6 2:3
Picea mariana (Mill.) B.S.P. 4.6 2.6 7.9 4.4
Pinus resinosa Air. <.i - .2
__s L. 1.5 .6 10.2 4_0

Po_op_u!us_ra_identata Michx. .3 1.6
P opulu_ tremuloides Michx. 10.2 2:1 57.0 12:4
Quercus rubra L. 3.4 3.1 18.5 16.8
Sorbus amerlcana Marsh. 6.2 1.7 33.9 9.5

oc_i s L. .i - .2 -
_E.. <.i - .2 -

Stratum total _
Tall shrub

Acer sica_(Lam. 96.8 29.5 867.6 313.3Alnus crisp_a Ait.) Pursh. .6 .4 4.8 4.4
A-Inus _a (DuRoi) Spreng. <.1 <.i i_ii
_nchier Medic. spp. 16.4 14_9 127.2 ii0_2 i_l

Cornus _ Lam. .6 .4 2.8 1.9
Corylus cornuta Marsh. 95.0 25.3 565.6 162.8 i_
Lonicera ca_nsis Marsh. .9 .3 3.5 1.3 iii
Lonicer-a_ichx.) R.dS. <.1 <.1 .1 <.1 i_

pensyI-g_-6icaL.F. 13.4 11.7 75.9 65.1

Prunus virginiana L. .I .I 1.3 1.3 il
_aTTR-bebbiana Sarg. <.1 - <.1 -
:_Tf_IL-T spp. <.1 <.1

VTDu-rnum rafinesquianum Schult. 1.9 1_9 18.9 18:8 i
Stratum total 22--2-_-.8

(ta-6-1e10 continued on next page)
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ii_ (Table 10,--continued)

BWCAW
MATURE
(n = 19)

Foliage Total

!!_ Stratum/species X SE X SE
Low shrub

i Ch!ma_hila umbellata (L. Bart. 0.6 0,3Diervilla L_MilI. 6.4 2.1

_ Gaultheriahispidula (L. Muhl. .7 .5
3.5 1.8Gaultheria procumbens L.

L____nlandicum Oeder. <.1 -
_ k. s-#ST. .i
Rosa acicularis Lindl, .8 _7

Rubus pubescens Raf. 3.3 1.811.1 7.1
Rubus_ Michx.

_n!umann_guustifolium Ait. 10.6 2.8
_myrtllloides Michx. 4.9 2.2

Stratum total 42._
Herb

Anemone quinquefo]ia L. 0.2 0.1
Aralianu-d-_c--au-l_ L. 22.6 4.7
Asterciliolatus Lindl. .1

Aster 9acroEhxTfus L. 83.2 13_0
_ Carex L. spp. 5.2 2.0

!_ Circaea al_ina L, .2Clintonia borealis (Ait.) Raf. 17.0 3?6
Coptis _roenlandica (Oeder) Fern. 2.6 .8

ii Cornus canadensis L, 20.8 3.6Ep-Ti_i_angustTfolium L. .I -
_!:i _repens L. .I -

_aria vesca L. 1.1 .7

i _ia virginiana Duchesne.
.2 .2

_ Gal ium triT_chx. .5 .2

i!_ _yera rrePens (L.) R. Br. .i .I
_ _9od_era tesselata Lodd. . I . I
i_ Grasses 19.4 3.2

!i! Habenaria orbiculata (Pursh) Torr. .2 -Habenarla spp. <,I -
i_ Lath_rus ochroleucus Hook. .3 -

Linnaea borealis L. 4.0 1.1
Maianthemum canadense Desf. 12.4 1.2

Melampyrum ]ineare Desr. .6 .2
_ Mitel]a nuda L. .3 -

Petasites vitifolius Rydb. .4 .3

!_ Po!!_onum cilinode Michx. .7 .4
Py---rolasecunda L. .2 .1

_ _a_Schweigg. <.I
Solida_ _ spp. .2 ?I

Stre_op_9__ roseus Michx. 2.2 .7
Trientalis borealis Raf. .8 .1

_ifolium repens Lo <.I -
Viola L. spp. .9 .2

Waldsteinia fraqarioides (Michx.) Tratt. .I

Stratum total 9!-96_.9
Fern and fern al]ies

Athyrium filix-femina (L.) Roth. 1.8 -
_eris s_nulosa (O.F. Muell.) Watt .4 .3

E__q_uisetumL. spp. <.I

Gymnocari__ Dryopteris (L.) Newm. .2 ?I
Lycop_um an_numL-?. 5.0 1.6

_ _m k. 11.8 5.6
Lycopodium_tum L. .6 .4

ili Lycopod ium Tu_i chx. 2.9
L_copodium obscurum L. 12.4 2.6
Osmunda claytoniana L. 1.9

P_ v_r_n_anum L. .3 .2
Pteridium aquilinum (L.) Kuhn. 34.3 9.5

Stratum total -11-:-7

Moss
Cal]ier9onella schreberi 207.6 50.8

(Willd._--B-R-[_ Sch.) Grout

Dicranum Hedw. spp. 36.6 13.2

Hyloco-m-_um_s (Hedw.) B.S.G. .2
Hypnum crista-castrensis Hedw. 2.2 2.0

_ic-h-_ _ _ 9.3 2.7
_L. spp. 2.0 -
All other mosses 287.0 42.9

Stratum total
Lichen

Cladonia ranqiferina (L.) Web. 10.0 4.6

Cladonia s_vatica (L.) Hoffm. 7.5 5.8

__a (L.) WilId. .7
All other lichens 17.0 7_I

Stratum total _2

Co,_munitytotal _86_972.9
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Table 11.--Aboveground ovendry biomass by species and stratum for the jack pine-oak community type of northeastern Minnesota

(In Kg/ha)
Little Sioux Fire

r 3 5
n=l n=1 n=l

Foliac___ Total Foliage Total Foliaqe Tota

SE X SE X SE _ SE X SE _ S___EETree
Abies balsamea (L.) Mill.
Acer rubrum L.

Betula papyrifera Marsh.

Picea _lauca (Moench) Voss.
Picea marlana (Mill.) B.S.P.
Pinus banksiana Lamb.

Pinus resinosa Ait.
Pinus strobus L.

Populus _randidentata Michx.
Populus tremuloides Michx.
Quercus rubra L.

ii Stratum total
Sapling

_il Abies balsamea (L.) Mill.
Acer rubrum L.

Betula papyrifera Marsh.
16 Picea _]auca (Moench) Voss.

_i PTce-amariana (Mill.) B.S.P.
i; Pinus banksiana Lamb.

Pinus resinosa Air.
!4 Pinus strobus L.

; Pop_ulus _randidentata Michx.

;_ __P°pulustremuloides Michx.
Quercus rubra L.
Stratum total

i! Little Sioux Fire
1 3 5

!ii! n = I n = I n = i

Fo] ia_9_e_- Total Fo] i Totalage Fol i_9e Total

SE X SE X SE X SE X SE X SE
Tree seedling

Abies balsamea (L.) Mill.

_; Acer __rubru_L. 21.4 61.7 130.4 269.0 811.9

Bet_u1_apapyrifera Marsh. 421.0 1,883.8
Picea mar}ana (Mill.) B.S.P.

i_i Pinus banksiana Lamb. 1.4 62.2 91.0 904.3 1,737.8
_! PTn-u-s-strobus L.

!ii! Populus balsamifera L.Populus _randidentata Michx. 5.2 11.2 25.8 70.3

Populus tremuFo-Tde-sMichx. 1.5 84.0 250,2 51.8 215.0
Quercus rubra L. .3
_6rb_ am-er-TcanaMarsh.

Stratum total _ _ _ _ 4,__, Tall shrub

Alnus crisp_a(Ait.) Pursh.

Amelanchier Medic. spp. 13.7 20.6 43.6 302.8 1,134.0
L Cornus ru_osa Lam.

Corylus cornuta__ Marsh. 80.9

Lonicera canadensis Marsh. .3 .7
Lonicera oblon_i-fo-lia(Goldie) Hook.
Lonicera villosa _-chx.) R.dS.

Prunus pensylvanica L.F. 3.7 32.I 78.0 518.1 1,675.0
! Prunus vir_inia_a L.

Salix bebbiana Sarg.

" ...._TT_ L. spp. 90.2 147.3 605.0
Spiraea L. spp.

Stratum total _ _ T. 6 96T. 5

i

:!i
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Isabella Plantations BWCAW
11-15 21-25 26-30 MATURE
n = 2 n = 2 n = i n = 6

Foli a_e__e__ Total .....Foli__ aeqe_ Total Fol i ag_e- Total Fol i age Total

X" SE _X- SE X SE # SE X SE X" SE X" SE X" SE

502 384.9 - 1,281.0 9,900.6 108 8739.1 5[9 252.4 16_2
i02.4 506 2,497.4861.7 93_ 179 2,564.2192.5 22.3 152 596.8 399.4
390.6 177.1 3,042.4 1,337.4 838.5 817.9 7,218.2 7,086.4459.8 3,942.2 548.9946 4,357.71,443.347.7 237.6 583.4447.45,015.93,858.02,432.11,60il 24,572.315,871_42,1s13 30,6655 2,645.7 37,501.9 5,230.2783396,630.213,837.6
507.8 4,_869 2,2560763:824,90248,57i53,556.6 40,409.6 423.03990 6,363.26,021.9

177.5 - 3,677.2 286.5 6,263.0188 1;8 1,283.71,114.1
30 6 739 291 577.5 25,657.7 30.1 111 1,292.2659.1

2.4 - 41.6 -

3,942.9 39,326. I 7,350.0 83,359.7 _ _ 6,_ 6 _ 3

3.0 2.4 26.0 20.0
18.0 15.7 353.0 319.0
16.8 6.6 644.9 247.0
12.7 12.2 83.1 80.6

215.2 108.8 1,215.1 623.3
573.5 341.7 5,730.6 3.326.6

1.0 - 8.4
2.4 1.3 41.9 22.3

.3 11.3

.8 ,7 20.5 18.3
10.9 4.6 98.4 42.0

_, 233.2

Isabella Plantations BWCAW

11-15 21-25 26-30 MATURE
n=2 n=2 n=l n=6

Foliaqe Total Foli_ Total Foliage Total Foliage Total

SE X SE X SE X SE X SE X SE X- SE X SE

3.2 2.1 7.3 4.8

<01 - <01 - 1.9 5 350 9226 2.5 57_ 57.6 6 .4 155 10.6366 226 683 429
.1 .6

14.4 13.8 126.3 121.7
<.i - .6

2.4 1.4 16.0 9.4
7.2 3.6 38.6 19.8

.1 .7
58.5 66.5 3T. 3

77.0 669.8 - 74.9 779.9 194.8 1,905.7 1.0 - 4.0
13.2 11[i 86.6 76.8 17.2 4.8 149.5 64.5 7.3 47.6 .6 .4 12.0 5.7

.2 .6 - 16.2 81.4
760 69.1 693.2631.2 124.6 - 1,233.7 - 178.1 1,494.9 182 7.0 95.7 43440 30 306 223 3.3 2.7 221 17.5

.3 1.1 - <.1 <.I 2.6 10.6

.6 4.0 -

.8 .4 9.2 4.6 8.0 3.3 78.6 29.8
7.6 52.0 <.I <.i .i .I

4.8 4.7 73.8 73.7
.5 1.6 8.6 37.5 5.1 40.5

.3 - .6

_9_-I[ -_. 2 2,3---_--1-F_-._ 4T. 6 _ _ 226.7
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(Table ll.--continued) L_x Fire

1 3 5 --_--------_
n= i n=l n=1

Fol ia_e Total Fol i_ Total Foliage Total

SE _ SE _ SE _ SE _ SE _ SE
Low shrub

Chimaphila umbellata (L.) Bart.
_ e_rina B.&B. Small. Rydb. 40.5 799.4 1,377.0
Diervilla Lonicera Mill. 4.8 3.6 28.4
Gaultheria hispidula (L.) Muhl.
Gaultheria procumbens L. 8.6 52.2 44.5
Ledum _roenlandicum Oeder.
Ribes L. spp.
Rosa blanda Ait.
Rosa acicularis Lindl.

Rubus pubescens Raf.
Rubus striqosus Michx.
Vaccinium angustifolium Ait. 46.2 290.0 54.5
Vaccinium myrtilloides Michx. 15.0 8.7 156.6

Stratum total _ _9 -/_-.i-_-0
Herb

Anemone qulnquefolia L.
Apocynum androsaemifolium L.
Aralia hispida Vent. 1.1 203.3 103.7
Aralia nudicaulis L. 12.7 49.8 24.1

Aster macrophyllus L. 333.3 194.1 135.0
Carex L. spp. 14.4 24.7
Clintonia borealis (Air.) Raf. 1.6

Co_o_p_tis_roenlandica (Oeder) Fern.
Cornus canadensis L. .1 6.8
Corydalis sempervirens (L.) Pets. 1.9

Little Sioux Fire
1 3 5

n = 1 n = 1 n = i

Foliage Total Foliage_ Total Foliage _Total

SE _ SE _ SE T SE _ SE X SE
Herb

Epilobium anqustifolium L. 7.7
E_ re_ L.
Fragaria vesca L.
Fragar!a v-Trginiana Duchesne.
Geranium bicknellii 0.3

Goodyera r epens (L.) R. Br.
Goodyera tesselata Lodd.
Grasses 251.7 46.0
Hieracium L. spp.
Lathyrus ochroleucus Hook.
Linnaea b_s L.
Maianthemum canadense Desf. 3.9 14.0 13.6

Melampyrum Iineare Desr. 1.6
Polygala p_au_TFa Willd.
PolyBonum--c-_]-Tno_Michx. 2.5 14.4 .7
Pyrola rot_a L.
Pyrola secunda L.
P__rola virens Schweigg.
Solida_ L. spp.
St_repto_us roseus Michx.
Trientalis borealis Raf.

Viola L. spp. <.i
Stratum total _ 6T.4 330.8

Fern and fern allies

_ clavatum L.
_dm cTmp_tum L.

Ly____c_9_podiumobscurum L. .8
Pteridium aquilinum (L.) Kuhn. 301.7 961.5 264.8

Stratu_ total _5 _ 264.8

Little Sioux Fire
T 3 5

n= 1 n=l n=l

Fol iage Total Foliaqe ._ Total Foliag_e- Total

SE _ SE _ SE X SE X SE _ SE
Moss

CaIIie_ella schreberi
iWilld., _ & Sch.) Grout

Dicranum Hedw. spp.

Polytrichum Hedw. spp. 0. i 5.2 33.2
All other mosses

Stratum total _ 5._ 33.2
Lichen

Cladonia mitis Sandst.

Cladonia ran_iferina (L.) Web.
A--]i--_r--Tichens

Stratum tota]

Unidentified plants .1 <.1

Community total _ 3,_
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Isabella Plantations BWCAW
11-15 _ 26-30 MATURE
n=2 n=2 n=l n=6

Fol i_e Total Foliaeg_e_ Total Fol iaqe Total Fol iaeoLe__- Total

X SE X SE X" SE X" SE X" SE X" SE X" SE X" SE

2.9 - 1.2 1,8
61.1 21.6 2.7 1.8
68.9 61.1 20.4 17.1 103.2 33.3 14.0

3.7 3.1 1.6
69.2 33.3 66.0 32-5 29.8 67.6 10.9

17.6
i.i

9.2

60.5 43.4 20.0 6.6 29.4 I. 8 1.2
.3 .3 .5 .5 .8

19.4 1.6 4.1 .9 20.0
82.0 46. i 12.3 i. i 28. I 198.4 33.6
89. i 32.3 74.9 57.0 14.5 8.4

62_.6 _ _

7.5 <0. i <0. i <0. i
1.0 0.7

1.8 1.7 .7 - 7.0 5.7 2.0
76.0 38.0 17.9 14.1 106.3 68.5 26.1

12.6 10.7 13.3 .1 1.4 1.3 .7

<.1 - <.1
33.8 17.0 14.9 12.2 .2 19.5 17.8

IsabelIa Plantations BWCAW
11-15 21-25 26-30 MATURE

n=2 n=2 n=l n=6

Foliage Total Fol iage Total Foliage Total Foliage Total

SE X SE X SE _ SE X SE X SE X SE X SE

0.7

1.3 - .3

5.4 - .4 - 9.8

.2

.2

133.2 54.1 77.4 32.6 57.3 44.2 12.8
<.i

2.5

8.6 7.0 2.0 25.4 17.5 10.O
8.4 1.5 1.5 1.2 9.1 12.9 2.1
<.1 - 5.4 3.5
<.1 O <.1 - <.1

2.7 - 1.1 - 3.4
2.7 - .1 5.7

1.1 - 1.1 -
<.1 <.1
<.i

<.1 .1 .1

.4 - .2

_'_-6_.4 T.2 _

<.1 - 2.7 .2
<.1 - <.1

<.1 .3 .2

57.9 41.2 16.7 0 117.7 90.0 48.9

IsabelIa Plantations BWCAW

11-15 21-25 26-30 MATURE
n =2 n=2 n=l n=6

Fol iage Total Foliage Total Foliage Total Foliage Total

SE X SE _ SE X SE X- SE X SE X SE X SE

672.1 232.3

254.9 47.8
74.2 49.5
137.2 65.5

_.4

282.2 209.7
247.8 100.6
116.2 70.7

646.2

41,638.2 _4 107,964.9 127,970.4
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Table i2o--Aboveground ovendry biomass by species and stratum for the maple-oak
community type of northeastern Minnesota

( In Kg/ha)
BWCAW
MATURE

(n = 4)
Foliage Total

Str atum/spec i es X SE X SE
Tree

Abies balsamea (L.) Mill. 1,087.0 986.8 8,558.0 7,755°5
Acer rubrum L. 515.8 304.9 17,127.7 10,869.8
Betula Rapyrifera Marsh. 141.7 90.9 3,798°5 2,455.°5
Picea _lauca (Moench) Vosso 172.6 - 1,444o0 -
Picea mariana (Mill.) B.S.P. 66.9 - 546.3 -
Pinus banksiana Lamb. 89.8 - 1,944.1 -
Pinus resinosa Ait. 1,839.8 1,170.2 26,246.1 16,966o7
Pinus strobus L. 327.0 ' 211.5 6,993.6 4,472ol
Populus _randidentata Michx. 89.6 65.9 5,396.8 3,832°4
Populus tremuloides Michx. 547.8 236.9 25,291.7 11,520.3
Quercus rubra L. 1,726.0 930.6 34,403.6 16,677o6

Stratum total 6,604.0 131,750.4
SapI i ng

Abies balsamea (L.) Mill. 410.9 265.3 3,436.3 2,218.7
Acer rubrum L. 373.4 29.0 6,715.1 524.9
Betula papyrifera Marsh. 32.4 18.7 1,142.9 639.5
Picea 9]auca (Moench) Voss. 33.1 - 226.8
Pinus banKsiana Lamb. 14.8 - 162.9 -
Pinus resinosa Ait. 1.7 1.5 15.9 14.3
Pinus strobus L. 14.6 - 260.4 -

Populus _randidentata Michx. 2.7 - 125.2 -
Populus tremuloidesMichx. 5.2 3.2 147.5 90.3
Quercus rubra L. 543.2 262.2 5,732.0 2,833.1
Sorbus americana Marsh. 2.9 - 27.5 -
Stratum total 1,434.9 17,992.5

Tree seedling
Abies balsamea (L.) Mill. 28.4 11.9 61.5 27.3
Acer rubrum Lo 12.3 3.0 124.8 37.3

Betula papyrifera Marsh. ,6 .4 15o5 1io3
Picea _lauca (Moench) Voss. .8 .8 1.2 -
Pinus banksiana Lamb. ,I - ,9 -
Pinus resinosa Ait. 2.5 - 21.2 -
Pinus strobus L. 4.2 2.9 30.4 22.5
Populus _randidentata Michx. .5 - 2.8
Populus tremuloidesMichx. 5.1 3.2 26.7 16.3
Quercus rubra L. 49.6 19.4 280.8 124.9
Sorbus americana Marsh. 3.5 2.1 21.6 13.8
Tilia americana L. .2 - .9 -

Stratum total _ 588.3
Tal I shrub

Acer spicatum Lam. .8 - i.4 -
A--m-eianchier Medic. spp. 113.1 109.7 824.2 773.3
Cornus rugosa Lam. .9 - 1.7 -
Corylus cornuta Marsh. 82.5 23.1 406.0 117.6
Lonicera canadensis Marsh. 1.3 - 4.2
Prunus pensylvanica L.F. <.i - .I -
Salix bebbiana Sarg. .2 .2 .3 .3
V1-%-uYnumrafinesquianum Schult. .3 - .7 -

Stratum total 199.2 1,238.6

(Table 12 continued on next page)
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(Table 12, --continued)

BWCAW
MATURE
(n = 4)

Fol i age Total

Str atum/spec i es X SE X SE
Low shrub

_ere_]rina B.&8. Small. Rydb. 4.0 2o9
Lonicera Mill. 4.2 -

Gaultheria procumbens L. 24.3 9,7
_es triste Pall. <.1 -
Rosa acicularis Lindl. 1.1 o6
R-u-b-us_c--e-n-s Raf o .4 -
Vaccinium angustifolium Air. 66. i 42.7
Vaccinium myrtilloides Michx. 16.4 6.6

Stratum total _6.6
Herb

Anemone quinquefolia L. <0. i -
Aralia nudicaulis L. 15.5 6°6
Aster ciliolatus Lindl. .3 -
Aster macrophyllus L. 74.9 21.6
Carex Lo spp. 7.3 2.1
Clintonia borealis (Ait.) Raf 5.4 1.3
Coptis _groenlandica (Oeder) Fern .4 -
Cornus canadensis L. 5.7 1.6
Epigaea repens L. 4.8 -
Fragaria vesca L. .4 -
Galium triflorum Michx. <.1 -
Goodyera repens (L.) R. Br. .2 -
Grasses 30.6 5.4
Lathyrus ochroleucus Hook. .4 -
Maianthemum canadense Desf. 12.0 2.4
Melampyrum ]ineare Desr. 5.5 2.6
Mitella nuda L. .2 -
Monotropa uniflora L. .1 .i
Pyrola secunda L, .i .I
Streptopus roseus Michx. I.i .6
Trientalis borealis Raf. .6 .3
Uvularia sepia L. ,i .i
Viola L, spp. .2 -

Stratum total _.9
Fern and fern allies

Lycopodium annotinum L. 1,6 1.1
Lycopod_ clavatum L. 2.0 1.8
Lycopodium obscurum L. 1.7 io2
Pteridium aquilinum (L.) Kuhn. 37.7 9.2

Stratum total 43.0
Moss

Calliergonel la schreber i 31.8 23.4
- (Willd,, BR_ &-Sch.) Grout
Dicranum Hedw. spp. 43.3 18.3
Polytrichum Hedw. spp. 18.2 10.3
All other mosses 194.6 50.5

Stratum total 287.9
Lichen

Cladonia rangiferina (L.) Web. 5.3 3.7
All other lichens 17.2 3.9

Stratum total 22.5

Community total 152,205.7
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Table 13.--Aboveground ovendry biomass by species and stratum for the red pine community
type of northeastern Minnesota

( In Kg/ha)
BWCAW
MATURE
(n : 6)

Foli_ Total.....

Stratum/ spec i es X SE X SE
Tree

Abies balsamea (L.) Mill. 31.9 17.4 257.6 141.6
Acer rubrum L. 90.9 39.0 3.741.3 1,560.0
Betula papyrifera Marsh 109.3 51.4 3,142.8 1,467.3
Picea _lauca (Moench) Voss. 17.4 - 149.4 -
Picea mariana (Mill.) B.S.P. 177.6 91.5 2,074.6 1,317.3
Pinus banksiana Lamb. 1,114.7 814.0 21,922.7 14,230.8
Pinus resinosa Ait. 7,219.0 4,657.2 120,105.5 82,315.4
Pinus strobus L. 3,763.2 1,307.4 84,058.1 29,273.9
Populus _randidentata Michx. I0. I - 531.5 -
Populus tremuloides Michx. .8 - 34.2 -
Quercus rubra L. 47.2 27.4 760.6 462.3
Thuja occidentalis L. 34.8 - 294.9 -

Stratum total 12,616.9 237,073.2
Sapling

Abies balsamea (L.) Mill. 12.9 8.4 109.2 70.9
Acer rubrum L. 82.0 51.9 1,266.1 844.7
Betula papyrifera Marsh. 15.7 12.3 631.5 495.4
Picea 91auca (Moench) Voss. 2.7 1.8 17.2 10.9
Picea mariana (Mill.) B.S.P. 52.5 30.7 291.1 17/.1
Pinus banksiana Lamb. 8.8 6.5 85.6 62.3
Pinus resinosa Ait. 22.2 14.1 219.2 139.9
Pinus strobus L. 36.6 16.4 651.0 293.5
Quercus rubra L. 34.1 18.4 325.2 177.4
Thuja occiclentalisL. 12.2 - 60.7 -
Stratum total 279.7 3,656.8

Tree seedling
ADies balsamea (L.) Mill. 2.1 1.7 4.5 3.6
Acer rubrum L. 7.2 3.9 96.9 47.8

Betula papyriferaMarsh. .6 .4 11.9 9.0
Picea _lauca (Moench) Voss. 6.1 4.4 12.0 9.2
Picea mariana (Mill.) B.S.P. 34.0 18.1 63.0 32.1
Pinus resinosa Ait. 1.8 1.1 13.3 8.4
Pinus strobus L. 21.6 9.4 158.0 69.2
Populus tremuloidesMichx. .8 .3 4.4 1.7
Quercus rubra L. 13.2 5.9 66.4 31.3
Sorbus americanaMarsh. .4 .3 2.2 1.5

Stratum total 8T.8 432.6
Tal I shrub

Alnus crispa (Ait.) Pursh. 10.7 5.0 77.5 36.0
Amelanchier Medic. spp. 5.1 3.8 56.0 38.8
Corylus cornuta Marsh. 29.8 18.0 i56.8 95.6
Lonicera canadensis Marsh. .I - .2 -
Salix bebbiana Sarg. .7 .5 2.5 2.4

Stratum total 46.4 293.0
Low shrub

Arctostaphylos Uva-ursi (L.) Spreng. 5.8 -
Chimaphila umbellata(L.) Bart. 1.0 .7
Comptonlapere_rina B.&B. Small.Rydb. .2 .2
Diervilla LoniceraMill. 2.0 1.0
Gaultheriaprocumbens L. 33.2 13.1
Juniperuscommunis L. 89.0 59.7
Vaccinium ang_us_tifoliumAir. 150.6 53.9
Vacclnlum _t___To-fcl_S Michx. 53.7 25.3

Stratum total ........ 73-_._
(Table 13 contimJl_-d ,m next oa_e)
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(Table 13°--continued)

BWCAW
MATURE

(n = 6)
Fol i age Total

Str atum/spec i es X SE X SE
Anemone quinquefolia L. <0.1 -
Aralia nudicaulis L. 6.0 3.9
Aster macrophyllus L. 38.9 22.7
Carex L, spp. 4.5 3.2
Clintonia borealis (Ait.) Raf. 1.7 1.4
Cornus canadensis L, 7.1 3.3
Goodyera repens (L.) R. Br. .1 .i
Goodyera tesselata LOddo .2 -
Grasses 32.8 21.2
Linnaea borealis L. .5 -
Mai anthemum canadense Desf. 6.8 1.0
Melampyrum lineare Desr. 6.0 2.2
Streptopus roseus Michx. .I -
Trientalis borealis Raf. .2 .i

Stratum total -1-0-5.0
Fern and fern allies

Lycopodium annotinum L. .6 -
Lycopodium clavatum L. .9 .6
Lycopodium obscurum L. 1.0 -
Polypodium _inianum L. .i
Pteridium aquilinum (L.) Kuhn. 10.5 6.8

Stratum total 13.1
Moss

Cal liergonella schreberi 788.5 207.5
(Willd., BR. & Sch.) Grout

Dicranum Hedw. spp. 246.6 62.8
Hypnum crista-castrensis Hedw. .7 -
Polytrichum Hedw. spp. 36.8 12.0
S_pha_numL. spp. 16.1 -
All other mosses 160.2 39.7

Stratum total I-, 248.9
Lichen

Cladonia mitis Sandst. 122.6 83,9
Cladonia ranqiferina (L.) Web 364.2 205.6
Cladonia sylvatica (L.) Hoffm. 66.1 -
All other lichens 62.2 36.8

Stratum total 6_ i

Community total 243,773.2
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Table 14.--Aboveqrouno ovenory biomass by soecies _d stratum for the jack pine-fir c_In_unltytype of northeastern Minnesota
(In Kg/ha)

-- Prayer Lake Flre Little Sioux -6
I T 3

n=2 n=2 n=2 n =2 n= 2

Total Fo IIage Total Fo Iiage Total Foiia_e Tot a] FOliage Total

IT SE IT SE IT S6 IT SE IT SE T SE T SE T SE T SE X" SEr?FTe
_bies balsamea (L.) Mill.

ceA-66F-rur-'BF'J'K[?. 13. i 188.4

Ee'tul_a-_Trifera Marsh. 4,328.9 2,7{4.6 95,155.3 58,0_._us nigra Marsh.
Picea g_aur-'-c_-{Moench) Voss.
_rl_ m_'_a (Mill.1 B.S.P.

5T6k-TT_ea Lamb.
_a Ait.
stroous _.

_ balsamifera L.
.__ Michx.
tremu Ioldes Michx. 840. S 42,472.2

_c_L.
Stratum total _',[-_'_'._ _,_

Sapling
Ables balsa,tea(L.)Mill.
ceE6e_-rubrum L.

BTC_IT _ Marsh.
_-rax-T_usnll..q.r_a- Marsh.
_'_au--_ (Moench) Vos$.

mar la__a (Mi ll.) 8.S.P.
_na Lamb.
stroous _.

o_u__i fer a L.
FI-_u's"_ta Michx.

_u_ trem_ichx.
Sorbus _a--Ear $h.
---_trat_m total

Prayer Lake Fire Little Sioux Fire

,=2 _=2 n=2 n_n=2
"2

Fol iaeg.q_ Total Foliage Total Foliage Total Foliaqe Total _ Iota

1[ S£ i" SE ir SE E SE _" SE 3[ SE IT SE I" SE _"
_dling SE X

Abies balsamea (L.) Mill.

ce;T6e_-ru-"E6_-C? 7.3 - 17.1

_re'Eu'la"papy_ifera Marsh. <0.1 16.6 47.1 64.8 - 290.6 0.5L-'a'rT_-l_uRoi) K. Koch 0.2

_Moench) Voss.
mariana (Mill.) LS.P.

banksi_na Lamb. 10.1 2.0 1.0 0.4 48.6 21.4 75.7 35.9 405.6 206.4 721.1 365.2
strobus L.

F'6_us_i fera L.

P"__taMichx. 285.9 46.7 141.5 1,205.7 1.169.4 5.218.0 5.098.4

Populu$ tremuloides Michx. 5.0 4.2 170.4 17013 381.1 380.9 1,573.0 1,572.6 386.5 374.9 2,683.4 2,647.], 278.1 99.0 1.91¢.3
__ana Marsh.

a o_is L.
america.a L.

--_atum_ T_ IBTT_ l_ TT_ _ SITS3-0.-2 27_ TT_Tal I shrub

Acer ._ Lam. 36.9 6.6
A"I'nus_ (Aft.) Pursh, 2 618.5 |01.
_[T6"G__ (DuRoi) Spreng. 696.4 , .9
X_TeT"anchlerMedic. sbp. 5.4 28.8 15.9 80.9 46.6
ori"6"FK_ruqosa Lam.
or_ sto_ifera Michx.

_s" cornuta Marsh. 60.5 39.9 153.8 106.8 332.4 245.0 161.2 66.4 421,6 184.4 80.0 15.9 689./ 155.Lonlcera canadensls Marsh.
_ .. L4 10.1
_a Eat.

obo_folia (Goldle) Hook.
villosa (Michx). R.dS.

Prayer Lake Fire Little S_'oux Fire

I i 3 S nl 52n=2 n=2 n = 2 n =2

Fol ia_]e Tot al Fo Iiacje Total Fol iage . Total Fo Iia_e Tot a Fo]ia_e Tota

ir SE _r SE IT SE ir SE _ SE uX_ SE _" SE [ SE O{'4 SE _._ 'Prunus pens_lvanica LLF. 5.6 3.Z 5.8 1.8 Z .4 1.6 _38.6 560.0 469.1 . ---- ....virginiana L.

_l ar-'_'F_ ],2.9 7.3 7g.5 54,
_'TTTx bebbiana Sarg.

L. Spp.
9-{To'_numedule (Michx.) Raf. 18.! 48.8

ra-'afTKesqu ianum Schult.
--_m _o_-_

7TT_ 21RIG T_ 3-43Tg 17_ _ I?_._LOW shrub

Arctostaph),iosUva-ursi (L.) Spreng.

Chima,hila umbe_.)Bart. .8 .6 1.8 1.7
o_'o_-f_Ta-'_8. &8. Small. RyOb. 30._ 23.a 666.8 238.2 968.52"8 374.31"4

Lonlcera Mill. 8.6 3.4 2.O 1.8 5.1 - 1.8_a_la (L.) Muhl.

__s L. .1 4.2 23.5 21.9 18.0 15.0_CO, lWnuni s L.

_e_m Oeder.
ITTSe'{americanum <.I

_m Grauer.

L. SPP.
os_r6"{a-bIanda Air.

ac_-'6TEJTaris Lindl.

EGB'us_u s Nutt. 14.4 7.2

_af. 4
iTu'6"uT_ Michx. .I .8 .I .5 671
Va-'a_Tn_umangustifoiium Ait. 1.1 ?9 1.8 1.2 44.9 147.6

5.4 .4 41.3 19.5 2"3 <.I
Va_'l_ myrt_llo_des Michx. 1.2 3.6 3.2 7.2 3.4 9.3m_

_ _%EE_T _ TET T4Z_ TTTC_T_ _
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Isabel la Plantatl0n$ Cherokee-Frost Lake _'AW 1
G-IO 16-20 21"::'_ 26-30 33 MAruR_ - I
n=2 n-2 n_2 n-2 n-16 fl=lO

___ Total Folia_ Total Fot|age Total Folla_ Total Fo]lage Total Foliage Total

7" SE l" SE _X- SE 11" SE 3( SE _ SE 3( SE 3( SE 3( SE X" sE _ SE _" SE

25.0 216.8 175.7 114.9 1,426.6 904.5 849.2 293.2 6,680.3 2,293.8
26.0 511.4 28.4 19.5 1,256.3 955.3

3.8 176.9 807.2 336.5 18,200.0 6,109.'4 17.5 16.0 500.8 425.0 501.2 155.0 19,284.4 6,038.1 232.6 89.1 5,613.9 2,089.4
1,2 - 29.8

1,8].9.8 - 17,229.8 479.2 450.4 3,108.8 2,938.]. 3,654.61,871.028,686.1 !,0,449.2 88.4 736.2 388.3 281.62,547.81,875.8 554.5 349.3 4,934.73,131.5
62.0 - 359.8 - 26.1 1`9.3 177.8 1`49.0 6.362.4 - 165,038.7 - 78.9 45,4 343.7 192.8 788.5 318.3 6,288.1 2,858.7

333.6 28.3 4,849,51,989.91,103.6 802.3 25,667.9 2,183.8 1,480.01,080,221,712.51`3o1`38,7 975.9 861.815,266.513o134.36o473.8 1,324,588,100.01`6,242.7 4,730.1 898.192,429.017,284.8
222.4214.7 1,879.81,806.63,071.92,364.4 37,029.529,892.0 828.8 405.7 8,875.54,067,4 3,591.61,026.642,1`33.513,346.7 21.4 288.6

40,9 807.4 1`.6 25.4 1`68.6 148_7 3,759,3 3,329_9
7.8 6.1` 366.3 288.1

12.3 957.6

45,6 40.5 915.6 849,7 432.6 342.5 1`0,243.9 8,425.7 93.9 50.6 2,1`87.4 1`,222,0 67.7 1.4 1,840.9 461.4 285.3 1`34.5 10,00t.6 4,890.4 762,8 297?3 44,8}.7.3 1`8,45071
33.0 23.6 307,7 219.2

9.0 6.1 80.6 54.0 352.3 135.7 2,985.4 1,146.2
1.8 1.4 23.3 17.2 6.5 5.3 111.9 96,2

1`04.5 32.3 4,404.3 1,379.2 26.9 8.5 1,007.3 307.4
<.i .2

, - l g - 292 16:1 1879 lO1:4
151.6 105.0 862.2 604.1 376.4 240.1 2,091.61,305.2

1,091.6 457.3 10,623.8 4,463.9 165.3 75.3 1,679,4 780.1
.7 .6 1`2.1 11`,2

2.5 65.8
6 :3 z44 13:5

732 438 1.601`.3975.0 269 150 653.3 363.6
.8 5 50 36 4 3 4o 25

Isa_llaFl_tat|ens Cherokee-FrostLake BWCAW
33 _RE

n6-1`?._ 16-2o 21-25 26-3on-2 n-2 n-2 n-1`6 n_lO

Total Folta_ Total Folia_ Total Foltaqe Total Folia_ .... Total Foliage I Total

T SE _ _ _ _ r SE _ 5E T 5E _ SE _ SE 3( 5E _ 5E _ 5E _ SE

55.8 17.1 130.6 40.2 62.5 24.2 1`46.3 56.6

0.1 0.8 0,7 6.2 .2 .1 3.6 1.4 2.5 1.2 33.9 15.7II.I 3.4 271`.8 _.9 .6 ,2 10.9 4.4
<.I .2

18.z 8.7 34.8 16.9 8.3 s?5 15.1` 10?6
70.8 17.3 136.2 33.4 14.2 7.9 27.4 ].5.3

.4 .3 2.8 2.2

.2 .1` 1.4 .8 .8 .3 3.2 1.9
.7 - 4.1`

11.1` 9.7 78.8 61`.0 10.8 79.2 1.7 1.4 19.3 11.5 3.1` 1.4 17.2 7.3 9.4 3,4 59.4 24.3.3 .2 1.3 .9
1.7 .5 9.1 2.8 1.8 1.4 16.8 14.5

2.5 1.6 4.3 2.6 1`.6 .g 2.9 1`.7

<.1 .3 9.2 6.0 68.5 52.2 79.4 53.4 652.? _9.2
15.0 - 136.5 107.5 _4 1,006.1 843_8 74.1 10.3 7_.6 1`03.2 12.1 6.2 113.1 57.2 15.5 12.4 1`21`.1` 101.4<,1 <.1 <.1 - <.1` -

4.6 1.3 25.8 7.1 20,7 8.0 157.3 44.1 6.8 - 47.2 37.2 36,1 376.7 370.1 2.6 2_5 26.2 24_3 10.7 6.0 107.2 55.8
-_ 13.2 - _.6 - .7 - 2.6 .1` .3 <.1 .1 - 12.0 11.5 57.4 66.2<.i <.1

11.6 3.3 95.7 ].5.9 168.0 1`3.2 1`,473.8 69.9 34.4 24.0 326.9 229.5 61.5 24.1 562,9 221.3 10.8 5._ 62.7 36.6 96.9 44_

276?5614.3

.I 1.2 - .3 . 1.6 1.4 2.2 . 6.9 2.9

<.1 lo.5 .4 - 1.5 <.1` - .1.4 <_1 1`.1 75 1.7 27.4 26 9.2
<.I .2
.2 1.2 - <.1 <.1

Isabel 1a Ptantations Cherokee-Frost Lake 8WCAW

nS.l_ 1.6-20 21-25 Z6-30 33 MATURE. n-2 n-2 ns2 n,16 n-t0

FOI i age Total FOl i age I Total Fol t age Tot 81 Fol t age Total Fo I t age Total Fo l i age Total

i" SE T SE _ SE _ SE _ SE r SE _ SE 3( SE 3( SE 3( SE 3( SE _" SE
2.2 - 25.4 - Z.9 - 30.9 - <0.1` <0.1 0.6 0.2 30.3 13.8 385.1 Z63.0 <0.1 - <0.1 -
5.7 26.2 4.4 31.0 <.1` <.1 - 4.7 - 75.1

<i <i35.9 12.4 635.7 288.2 . ]I . <71

.1` .2 <.1 <.1 .1 - .2 112.1 45.6 1,174.0 299.8 1.3 - 1`1`.2 - 9.7 311.6
<.1 - 3

1.8 21,4

13.1` :_ :22.9 - 4.3 - 24 3.1 1.5
16.8 1`6.3 - .4
42.3 41`[0 51.3 28.5 11.2 40,5 9.6 21.3 7.6 43.2 27_62.4 1.6

30.3 4.1 3.4 2.2
,8 16.1 -

.2 .3
.8 <.I <.I

<.l
.2 <.1`

4.7

13.5 12.9 12.8 8.1 30.3 .8 24.9 1018 5.1 2.3 6.47.0 316

.6 3.6 .7 2.7 2.4 .1 .1 3.9 1.7 3.5 1.6
86.2 65;1 8.8 2.7 54.0 52.6 26.9 17.4 1.9 . 4.7 2.2

.2 .1 18.8 18.7 10.8 6.4 30.9 7.2 .1 .1 8.7 _._
6.6 - 23.1` 1.2 53.7 4.7 1`3.4 3.6 2.3 5.7 .

T'IT_ _ T9"03[ Z'!T'Lr
(Table 14 continued on next page)



_Tab)e 14.--co_tlnueo
Pra_r LaKe rlre iitt]e'_

-- i 3 T
- 2 n=2 n=2 n=2 n=2

Fol_aae Total Foliage Total _Foliaoe Total Foliage Total Foliaeqe__

T Sf T SE T SE T SE T SE _ SE T SE X SE _ SE _ _ SEmerb
Actaea rubra {Aft.) Willd.

_lTs'mar_arl_acea (L.)

Anemone qomQuefolia .. <0.1 0.2 <0.1
_R'_r7_ _ _Ftn. O. i <. i5.0
AOOC _um anorosaem_fol_um .. .5
Arabia n}sp_oa vent. .i 2 ?I 26.2 41.5 -

nuO_cauhs L. 614 4.2 39.3 6_7 37.6 33.5 2.5 1.9
Aste_ "c_Llndl.

Aster macroon2_S .. /5.6 289.4 3.1 284.6 17.8 241.5 100.7 82.9 9.5
Ca-ex _"--_'-_. L4.2 7[2 74.2 28.4 183.0 122.6 15.4 13.2
_Jc_ea alDlna .+
_i_al_s AIr.) Raf. 7.4 4.6 32.2 13.5 33.5 7.3 4.8
CO_Z_S _o_a (Oeoer) Fern.
_o_ maculata Raf.

17.6 13.4 71.1 35.9 83.1 78.2 1.5Comus eanaoensls _,
_}Ts'seTerv}rens (L.) Pets. {8.2 17.2
_ _T*_m _. B.6 1.2 4.5
;ra_a_la v_sca .. 6.6 4.2
_raoar_a vlrOlnlana Ducnesne. 2.8 .9

_u_lii _ritt. 197.9 80.6 197,g 80.6 13.6 <,i -
bo_era reDens <.. R. Br. <.i
Gooo}era_aza UOOa._-_
_rasses <.! 6.6 4.0 120.4 4g.2 53.6 37.6 65.5 15.0
Lacz_ca _. sop.

_s ocnroleucus ,oo_. 7.8 6.3
_at_vrus palustrls ..

_at_us venosus MuhL
_atn_us . SOD.
_boreal_s .. <.I 1,2 .5 40.4 34.6 37.5 29,5

Ma_an:nemum canaoense Desf. .I 0 3.0 2.2 32.6 10.4 20.4 2.8 2.1 1.0

Prax.e[__ke Fire _ittle Sioux Fire

I 5 nl.52n=2 n=2 n=2 ,=2 ,

Fo Iia_e Total FoIiage Total Foliage Total FoIiaeL Tota I FoIiage _ Total .

_- SE R" SE _" SE I" SE _r SE _" SE _r SE X" SE X" SE _" S_iTe'r-b-s--<cont.)

Melam_)'rum I_eare Oesr. 0.2 1.4
Mentha L. SpQ. 3.0
_'Tt'eTTapupa L.
Moneses u-'nTf'lora(L.) Gray

_e_us (Ait.) Gray
_F--_]Ta Willd.
Poiyqonum cil_Michx. 1.8 7.I 2.2 15.8 13.2 .8 0 <0.i 0
_--yr_a_ _TFa-'Michx.

_ecuo_L.
v_--F_E6-_Schwe igg.

P_z____. .1 .B

_pus roseuS Michx. .2
Taraxacum zTnT. sop.

_s boreaIis Raf. .5 1.0 .I <.i <.I
repens

V1cla_r Icana_Muh ].

_teinia fraqarioides (Miohx.) Tratt.
--S'T6-_-E'u_ ot-_l _ T_b"77 _ 851.4 _

Fern aoo fern allies

fi]ix-femina (L.) Roth.
L.

_s_ _O.F. Muell.) Watt
Eou_setum s_t-Tc'um L.

., sop.

_-_E6E_-pium DrD,opteris (L.) Newm.
_!um annotinum L.
LZ_oE__-G__L.
Lj_copo_rTu-m_tum _. .I 23.8 II.

Praze.[_rL_.aakeFire Little Sioux Fire
1 I 3

n = 2 n = 2 n = 2 n =25 ni_52

Foliage Total Foliage Total Foliage Total Foliage _ Total Foliage Total

T SE _ SE i SE _ SE E SE _ SE _ S£ _ SE _ SE _ 5E_d fern allie's-Ccont.}

Lycopoo_um OOscurum .. 13.4 3.6
Osmunoa_ L. <0.1 0
__num L*

Pter_dium aou_inum _. ) Kuhn. 203.1 136.1 261.1 56.4 215.6 68.6 g.7

Moss

Callier_onel)a schreberi
(Wil]_,, BR. _rout

OIcranum Hedw, sop.

_s_e_s (Heaw.l B.S.GJ
H__._ucnmr_sta-castrensis Hedw.

Poo_Iricnum HeOw. SOP. 2.3 l.g .7 .6
_Tu_-CT. sop. ' _ .1
A_-TT_t_r mosses

Stratum total _ _
_lcnen

Cla_onla mltlS Sandst.
_ad_ra-aEgTferioa (L.) Web.
_sy-_L.) Hoffm.
h"TT'-6_r-'hchens

Stratum total
Unidentified plants .I 0 <.i

Co_un;ty total _ _ _)TL)TOTI_ _

4O



n=2 n=2 n=2 n= 2 n=16 n= i0

__[01 i age 'Total Fo] i acje Total Foli_ Total Fol _a_._ Tota I Fo ) i age Tota ! Fo I i aeo_e Tor-a!

sE _ sE _ sE _ SE Z SE _ SE Z SE _ SE _ SE Z SE _ SE T S_

O.1
I.[ 1.0 0.3

<0.i <0.i <,I 0.6 0.6 <.I <.1 <.! <,i

3.6 4.6 4.6 ,2 .5 .4 .2

.1 13.672.8 8.9 _.3 _4 20 8_o 69 ,_92 __4,9 - 12.3 2 ,i , -63.3 4611 89,i 12_3 143.4 27[9 68.9 32.9 80[ 14.4 I03,2 18.2
<.i - 4.0 1,2 4,5 1,7

7.2 7.7 8.2 2.6 12.7 8,7 _.3 1.6 _:8 3[3
.7 .4 4.4 2.4

1.8 4.1 7.8 1.9 2.7 .4 30.8 5.0 26,7 10.4

3.1 _.2 _.7 ._ . _:g 1;o2._ _.2 2.0 _.2 -
.2 ,I .! !.2 1.I

212.318.9 238.988.4 286.611,.__ 8_._ 2_._ i_.5 4.2 80.8 7.1
<. i
6,2 i[3 13.8 11.1 2.2 .2 3,6 2,3

4.4
.7 ,2

1,7

1.6 - 1.6 5.6 23.8 8.0 17.7 5.2 i
7

2.2 ,3 4,9 ,7 1.4 3.1 2.1 4,5 i[I 8,4 1,6

.7_sa_'TT'_ a-_'Ton s Cherokee-Frost Lake BWCAW
- 6-i0 -i_6-3_0 21-25 _ 33 _-_O-RE

n : 2 n_2 n =8 n= 2 n-16 n= I0

Folia{je. Total Folia eL Total _ Foliage Total Fol_ Total _ Fo] ]' a___ Total Folia&e _ Total

_r SE X" SE X SE T SE _ SET SE X" SE [ SE T SE _ SE T SE T SE

<0.l 0.1 o.1 0.8 0.4

<.1 1,7 1.6
<,I
.3 _3

<0. I <.I <O.J. .5
.1 .i

.i

,2 ,I .i .i
,4 .L ,3 .2.I
.I .i .L

.l 3,2 1.0
.I

<.1 <.i .6 .'2 .4 .2
.1

<.I <.i .i .i .5 ,2
1.5
•7 _5

1.3 .1 .'_ .4.3 ._.o ._
,8

:_ _1 I:_ _.o
.3 .2 2:_ _21.9

<.l i•1 - 3.9 2.2
3.9 2.1 4.3 2,2<,i

<.1 <,i 0 .3

Isabella P_tions Cherokee-Fros_ Lake BWCAW
16-20 _ 26"3"-_-- -33 _{At_J-#C

6:1_ n:2 n:2 n:8 n: 16 r : [0

Folia_e Total Foliage _ Total Fol iaeL Tota I Fo Iiage Total FoIiaeL Tot aI FoIiaeg.e Total

X" SE _ SE _- SE _ SE _ SE _T SE _ SE _ SE X- SE ]_ SE _ SE 7 SE

<0.i <0.I <0. i <0,I 0.4 0,2 7,7 3.04._
.4 .3

44.3 27.6 123,1 8.5 322.4 92,4 99.9 13.7 3.0 2.2 14.6.1 6.0

311.4 48.6 528.6 98.2

25.4 6.2 36.7 21.7
.5 .33.0 1,o _:o .'_102.6 _2.4 88.0 4_.8

l.O
292.3 61.5165.5 18.0

22,2 14. B
47.6 13.0 62.4 36.5
14,2 6,6
56.6 ii.0 14.8 5.4

gg3

T6D-g_ 7gTZ_ _2"3-_T-_ T2-ai-_] T_T__ Ta0T_
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Table 15.--Aboveground ovendry biomass by species and stratum for the jack pine-black spruce community type of northeastern Minnesota

(In Kg/ha)
Little Sioux Fire

T 3 5 _ T_---------_
n = i n = i n : I n = 6 n = 4

Foliaqg._ Total Foliaeg_e_ Total Foliae_g_e Total Foliaege_ Total F°lia--ec/t- Total

_ree _ SE _ SE _ SE _ SE _ SE _ SE _ SE _ SE _ SE -X S_
Abies balsamea (L.) Mill. 156.0 154.0 1,171.5 1,156.8 1.9 16.8
Acer rubrum L. 1.5 - 23.6

i_-Bt-JIa___Marsh. 2,305.52,298.946,523.046_294.4 108.3 63.4 5,596.91,164.5

P_--_nch) Voss. 62.6 42.6 468.6 355. i 5.0P-'Tc-eamariana(Mill.) B.S.P. 243.0 159.4 1,763.4 1,262.4 275.9 228_7 2,411.632"52,064_8

__na Lamb. 894.8 271.1 12,026.4 5o014.7 2,117.6 645.2 21,346.2 6,049.0P--CB_Ait. 48.9 35.4 471.7 316.5 1,074.7 875.0 10,481.48,/12.0
Pinus strobus L.

_--_andidentata Michx.

tr_ichx. 176.7 72.5 8,371.1 5,047.7 149.5 120.5 3,397.82,868.3
_ueccus rubra L,

occl-Tde-Bta]isL.

Sapling

Abies balsamea (L.) Mill.Acer'r_b_-umL.

_ITp_ iferaMarsh
P-T_ glauca (Moench) VOSS.
_marla----_-na (Mill.) B.S.P.
Pinus banksTana Lamb.

_FT__Ait,
_us strobus L.

_uT grandidentata Michx.

Populus _Bu-TB-T-d'eTMichx.Quercus r-_
_'a_ana Marsh.

_-oT_is L.
Stra_

Little Sioux Fire

1 _ 5 6--I-0- 11-15
n:l n=l n=1 n:6 n:4

Foliage Total Foliage Total Foliage Total Foliage Tota) Foliage Total

SE _ SE _ SE _ SE _ SE _ SE T SE _ SE _ SE _ SE
Tree seedling"

Abies balsamea (L.) Mill.

Acer rubrum L. 4.0 16.2

_rBt-u'la_ifera Marsh. 342.2 1,221.4 3.9 2.0 41.9 24.3 0.5 0.2 1.7 0.l
1_'-_nch) Voss.
P_-TE-Bamariana(MiIl.) B.S.P. <0.i

__na Lamo. 1.4 60.7 95.8 658.4 1,387.8
_re-_f_osa Ait.
_trobus L.

P--6"6-uTu_s--'_didentataMichx. .9 1.4 251.5 1.265.7

Po_ tre_JIoides Michx. 34.9 13.9 34.2 53.0 235.8 31.5 15.4 227.0 108.4 24.1 18.4 183.8 134.5ue_ru--_[i
_-o'_am_an a March.

__occ._i s L. 310.6 <.I .i

Stratum Tot-'ta'T TB_ _ _ T-_ _ _ _ _Tall shrub

Acer sp_ca_um LaB. 10.2 6.5 121.7 68.2

A-Tn-Js_{Ait.) Pursh. 180.7 100.8 1,673.9 937.6 46.2 16.8 415.2 153.4
ruqosa (DuRoi) Spreng.

Am-_._nch_er_Medic. spp. 14.5

_u_.g_q!_ LaB. 7.5 2.9 57.0 25.0 29.9 6.2 269.5 75.2
Comus stolonifera Michx.

Lon_cera_nsis Marsh. 74.5 37_6 645.1 321_I 74.6 29.6 678.4 260.5
L--O__L. 1.2 .5 8.6 3.3 2.4 1.4 17.9 9.9

hirsuta Eat. .2 .24 73 12 7_ i 2
__foli a (Goldie) Hook. .2 .2 .8 .5
_-'-r_-65T--enen_an_caL.F. .5 12.6 28.2 84.8 396.2 14.9 6.7 151.2 67.5 12.3 5.4 124.0 51.0
r_'s" v}r_}niana L. 7.1 47.7 3.0 14.3

Little Sioux Fire

I 3 5 -_-_n
n-i n= I _v-,_ 11-iI_

--o= n:4

Fol iage _ Total Fol iage Total Fo] iage Total Fo I!_ae,_.e__ Total Fo Iiage Total

_[ SE _[ SE _ SE _ SE _ SE x/ SE _ SE _ SE _ SE ][ SETaTF's-hTub (cont.)
Rnamnus alnifolia L'Her.

u. spp. 11.9 6.8 84.6 54.9 2.7 1.6 14.5 8.8V]'b-"u_numrafinesquianum Schul%.

_r_m total _ _ _ _ _ _ _ _LOW shrub

Arctostabhylos Uva-urSi (L.) Spreng.
_fTTm_h_ u_-SmSe_. ) Bart. 4.4

5.I 3.4

_pe-_na B.&B, Small. Rygb. 37.2 201.1 113.0 17.6 11.4 25.5 I0.3
_Ser_--_-_/TaLon_c_Mera ill. 5.3 239.6 74.8 18.1 9.2 4LI_'_T_e,r-F'fa_la (L.) Muhl. 60.0

__s L. 7.3 21.1 47.1
_ COn_un _S -L.

e_m Oeder,
_-T_b'e'sL. _ <. 1
_bl anda Air, 9.5 9_4

'a-c_c-G'Taris Lindl. .8

_b-Js-_us Nutt. 34.1 14.7 24.5 I0_5
_af.

_-65_T 3.0 2.2 2.5 2.1Michx. 27.3 15.2
79.0 21.1 39.6 18.5

_V-aE'cTn_um_ Ait. 12.0 240.3 101.2 4.3 3.2 50.0 21,2
_ _yrt---_TTI-oT_'e-s--Micbx. 9.6 35.8 65.7 5.5 2.6 15.8 6.7
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__ Cherokee-Fros t Lake B_;CAW
I-6ZLFO 21-25 26=30 33 _R'__

n=4 n:3 n_6 n-3 n:17

Fol ia_e Total Fol iage Total Fol iage _ Total Fol iaL Total Fo) iaeL Total

_C $6 _/ $6 3C 56 _T SE _ SE _T SE _ SE _T SE T 56 _ SE

163.2 1,178.1 173.7 1,402.4 - 52.2 32.4 416_6 269,7
28.9 13.3 1,021.3 456.0

1,008.7 884.3 21,386.5 17,343.0 204.6 97.1 5,396.9 2,236.2 307.0 293.6 12,681.3 11,989.5 72.7 33.9 1,993.6 976.2
136.5 94.4 988.4 681.8 262.8 2,114.3 34,8 288.0 70.1 36.9 548.4 272.4

339.5 2,816.6 416.0 35676 2,962.8 2,665.1 7.5 41.5 - 82,9 466.2 - 3,891.9 664.9 30,865.7 5,364.6
641.2 26675 12,463.3 7,813_0 664.5 294.1 10,595.0 5_549.3 3,598.0 1,595.8 58,030.5 26,973.2 8,631.0 4,949.8 i01,547.7 50,134.3 5,401.6 701.2 i01,136.5 _2,660.6

5,502.4 779.1 57,614.4 8,610.8 3,245.1 104.3 35,601.1 5,123.5 4,625.5 1,235.9 54,860.7 14,983.8 496.9 290.4 6,726.8 3,956.4
147.2 2,616.0 179.6 99.8 4,138.6 2,323.8

I0.i 7.3 773.5 565.4

285.1 235,4 7,361.0 6,232.5 403.8 362.2 25,896.8 24,278.6 235.5 218.1 8,322.1 7,780.9 102.9 4,004.2 127.2 29.8 6,069.6 1,458.8
8.4 156.5

.1 .l

_ TTTg4Tz _', 73TT7 _ _C_-_-C77 _ TT',CTT;_ TOT_TF_

36.1 15.5 307.6 133.0
I0.0 4.9 177.4 95.2

133.9 5,115.1 29.7 9.0 1,109.9 338.7
10.3 60.1 - 15.7 10.2 100.5 65.1

234.6 1,087.0 - 1,751.9 339.9 10,259.3 1,974.8

854.0 8,143.9 - 70.5 34.2 750.4 371.7
15.5 10.9 152.2 I06.6
2.9 1.8 52.2 32.0
.3 - i0.0

4.7 2.2 124.3 59.0
.3 2.5

.2 .2 .6 .4

TTnTO _ZTTST7 T3nTT6 T_7_T6?Z

Isabella Plantations Cherokee-Frost Lake BWCAW
16-20 21-25 26-30 _'_ MATURE
n-4 n-3 n:6 n=3 n- 17

Fol iage Total Fol ia_e Total Fol iacle Total Fo Iiage Total FoIiaeg_e- Total

][ SE _[ SE i SE l[ SE _[ SE T SE _ SE T SE T SE _[ SE

61.4 34.6 137.6 80.3 13.1 4.2 30.7 9.6
16.2 .I - 2.6 - 5.6 2.2 98.7 40.9

0.2 0.1 I.i 0.8 0.I 0.i 0.2 0.2 9.3 1.8 246.7 44.4 .6 .2 13.1 5.9
3.0 - 5.1 - .2 I .3 .2

45.6 30.7 86.5 60.6 23.2 6.0 42.0 11.3
.2 1.2 .i .3

<.I .2
7 ,3 2.7 i;1 20.7 9;0

.i - .6
11.2 8.4 65.6 43.4 1.1 1.0 11.5 9.7 .I 1.3 4.1 -9 25.1 6.0

.2 .2 1.0 .7
.8 5.4 - 3.2 1.6 16.3 7.9 1.3 .7 8.0 4.8

1.6 2.6

ITTI B_T7 _ _'3TT _ TT_ TTgT_ _ rCT 7T_T7

9.5 5.5 117.2 63.5 10.3 - 95.6 - 2.2 2.1 9.0 8.7 1.0 .8 8.2 7.9
98.5 69.4 965.5 684.9 180.9 111.8 1,874.5 1,213.6 52.2 15.1 509.3 155.4 6.1 4.1 48.2 32.3

11.7 - 128.2
38.0 13.6 320.1 132.1 25.1 17.2 239.8 186.2 29.1 18.2 279.2 196.2 <.I <.I .7 .I .4 .2 6.3 3.1

3.0 - 16.4

97.4 20.3 889.2 178.4 276.0 183.5 2,304.2 1,515.0 246.8 42.6 2,092.5 351.8 33.2 32.8 200.0 199.6 15.3 10.7 90.8 65.9
2.1 1.4 14.4 9.8 .7 4.4 3.4 1.9 21.3 12,2 .4 .3 1.2 1.0 .5 .2 1.6 .8

.5 4.8 .i I 1 i
2 8 <i i 6 -4 23 1.5

2.5 25.8 - 2.6 26.1 1.1 .5 11.9 5.2 4.8 4.8 36.3 36.0 <.I <.1 <.1 <.I99 - 891 31 2_6 178 1629

Isabella Plantations Cherokee-Frost Lake 8WCAW
16-20 21-25 26-30 33 M--A_URE
mr4 n:3 n:6 n:3 n=17

FOliage Total Fo Iiage Total FoIia_e TotaI FO 1iage Tota I FoIiage Total

_" SE Y SE _ SE Y SE _ SE X" SE X" SE _ SE Y SE Y SE

4.2 28.6

0.1 0.1 0.2 0.1 2.3 1.9 28.6 26.8

5.2 36.1 1.3 8.0
3.1 15.2

3.4 .6 - 2.1 1.5 .3 .I
2.9 .6 .2
74.4 3374 68.0 31.7 14.6 570 8.1 5.2 10.2 4_7

.6 _4

5.7 8.0 5.4 10.5 3.4
4.9 36.2 27.3

.2

.7
1076 56 30 80 22 22 12 922.3

3 2 , 2 12 _ 11.2 _8

25.2 9.0 10.2 5.0 9.7 5.1 .3 1.8 1.6
20.8 11.4 19.3 11.2 3.6 1.3 .8 25.4 9,8
32.6 12.5 9.5 8.3 8.4 4.0 1.9

(Table 15 continued on next page)
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(Table 15.--continued)

n = 1 n = 1 n = I n = 6 n = 4

Foliage Total Fgl!aeg_e- Total Foliage Total F_ Total Folia_e Tota_.._._.__Zl

SE _ SE _ SE _ SE _ SE X SE _ SE X SE [ SE __ SE

Actaea rubra (Ait.) Willd. <O.1

A'n-a'phalTs__ (L.) C.B. Clarke <. i - <0.1
A_ulnquefolia L. 0.2 <.i <0.I <.i <011
Ante'nn'ar_Greene
__rtn. <.I <.I

_@ndrgsaem!f01ium L. 1.4 .8 .4 .2
Aral_a hispida Vent, .7 383.6 55.1
7l'_TT_lis L. 1.4 21.9 26.6 3.8 1.4 11.0 6.5

Aster macr_--_FTus L. 88.3 278.6 184.1 45.7 3071 87.6 49.3
_a_ L. spp. 124.1 <.i <.I <,I
"CI-Tn'toniaborealis (Air.) Raf. 8.8 12.7 28.9 8.1 5.4 11.4 518
_o_a (Oeder) Fern. <.I <.i

canadensis L. 41.4 227.7 255.9 9.5 5.2 12.9 2.8
pE#TToI_i_ fo!ium L. 2.5 .4 .2

_qv_c_ L. 2.9 1.3 1.6 .6
Fr_ra._a!_a_ Duchesne. 8.1 3.1 3.2 .7
_'a'TT_m-trlf|orumMlchx. <.I <.i
_u_lii Britt. <.i 6.6

__ TL?.) R. 8r.
tesse|ata Lodd.

Grasses 2.4 21.4 10.4 158.0 61.5 115.2 29.7

Habenaria orbicu)ate (Pursh) Tort.
Hep__ (D.C.) Ker. <.I
Lactuca L_ spp. <.I
Lethyrus ochroleucus Hook. 4.1 2[0 .7

_p%_ .2
Latnyrus venosus Muhl. .2
_o_L. .9 1.9 i70 17.O 8.0
ala11_ra'TaEth_canadenseDesf. 5.4 34.1 11.3 2.4 1.0 5.8 1.9

Little Sioux Fire

1 3 5 6-10 11-15
n=l n-I n: 1 n:6 n=4

Fo Iiage Total Fol iage Total FoIiage Total Fol iage Total Fol iage Total

_r SE _ SE _ SE _ SE 3[ SE _ SE _ S£ _ SE X" SE _- SE
Herb (cont.)

_ unif]ora L.
(Air.) Grey <0.1

v_--[tT{o'TTu$ Rydb.

_o__Wi l_d. <.i <0.I <0.1 <0.I
ci linode Michx. 0.9 25.8 2.0

Potenti IIa_ate Soland.

i_. 7
undifolia L.

na--dTTT--. 1.0 .6

_Schweigg. .4
..______ _T_. .4
_10 L. Spp. <.1

<_i

. s.p. <.1 <.i -
roseu$ Michx. .1 <.I <.I <.i

o_-fqrT'cT'6ale Weber.

_s_'Raf. .2 <.I <.1 <.I O
_r i_1.
V_-'{_T__ 6. Smith .I

L. SPP. .9 .3 .3 .'2
Wa-aT_'steiniafragarioides (Michx,) Tratt.
_otal _ _ _ _

Fern ano fern allies

Oryopteris splnulosa (O.F. Mue11.) Watt ,3 .i

Lvcopo_ _ L.
L'yco'podium _L. <.I <.I

__L. <_ .
Lycopodium lucidulum Micbx. <.I

_L. 34.1 <.] <.1
__L
Pteridium aquilinum {L.) Kuhn. 273.7 403.0 599.8 Ii.1 8.2 11.6 6.8
_T- Irrl"TY _ 3-@'T_ _

Little Sioux Fire

1 3 _ 6-10 11-15
n = I n _ I n 1 n = 6 n : 4

Foliage Total Foliage Total Foliage Total Foliage Total Foliage Total

SE T SE _ S£ _ SE T SE _ SE _ SE [ SE _ SE _ SE_E_Moss

Calliergonella sc,reber
__Grout
Oicranum He_w, spp.

_ (He_w.) B.S.G.
Hypnum cr_sta-castrensis Hedw.
_Hedw. sop. 12.3 10.2
_sses

Stratum total _
Lichen

Cla_onia alpestrls (L.) Rabenh.

_r'an-'_Tferina (L.) Web.

_L. ) Hoffm.
___a (L.)willd.
AI_ other lichens

Stratum total
Liverworts <.i
Unidentified <.I .I

Conrnunity total _ _ _ _

44



l_abeaP_ntatlons Cherokee_rostLake BWCAW
"21L25 _F6_-_- _ MATURE ................

n:4 n= 3 n-6 n_3 n:17

Foli_e__ Total Foliage Total Folia_ Total Folia_e Total Foliag.e_- Total

SE _ SE _ SE _ SE _ SE _ SE _ SE _ SE _ SE _ SE

0.2

<0.1 <0.1 <0.1 <0.1 <0.I <0.I 0.I 0.i
2.8

<.I
.6 2.3 .8 .2 .2

7.2 5.5 13.7 A1 11.5 6.9 15.9 8.8 4.5 1.6

52.5 14.0 99.8 38.1 40.8 15.4 78.0 59.2 35.5 7.3
<.I <.i .9 - 2.1 1.3
70 T2 228 111 44 125 3.2 1.4 3.1 1.3

<.I <.i <.I .2 .2
58 38 166 6_9 96 36 412 2827 254 52o

2.7
18 41 34 6 6 .4
2.8 174 2.2 .8 .5 15 I_O

.i

.4 .2
.4 - .2 .2

165.0 93.7 134.1 115.7 47.9 8.0 g.0 5.3 8.6 2.4
.2

.9 .7 .3

5.8 4.3 5.8 4.7 10.9 4.9 29.5 25.1 12.7 4.4
2.9 1.5 4.1 1.6 5,3 1.4 9.5 6.8 9.9 1.7

.4 .2
<.i

Isabel]aPlantations Cherokee-FrostLake BWCAW
16-20 21-25 _2-61"_)'(_-_ 33 MATURE
n-4 n:3 n=6 n=3 n: 17

FOIiabe Total FoIiage Total FoIiage_ Total Foliage Total FoIia_e Total

7" SE i SE ][ SE _[ S£ _ SE )[ SE _" SE _ SE _ S£ _ SE

<0.I

.I

<0.1 <0.1 <0.1 <0.1
,I

<.i

2.7 .4 2.6 1.5 0.6 .I 0.I
.8 .i <.i

.7 o.6

.8 .7 .9 - .2 .i
.i <.i

<.i <.I .5 .5 .2 .I
.i

.3 .4 -
.2 .i .2 .I .i <.I

.I .2
<.I 1.6 i-0

<.I <.i 0 <.I 14.5 12.8 3.7 1.8.l .6
<.I

<.i - <.I <.I 2.2 - 1.1 .6 .3.5 .4

49.1 28.4 77.4 28.1 22.8 15.5 6.3

Cherokee-FrostLake 8WCAW
Isabel]aPlantations

16-20 21-25 26-30 33 MATURE
n-4 n=3 n=6 n=3 n=17

FoIiage Total FoIiage TotaI FoIiage Tota] FoIiage Total FoIiage Tota1

l[ SE 3[ SE _ S£ l( SE ][ SE 3[ SE _ SE _ SE )[ SE 3[ SE
386.5 241.1 1,920.9 239.8

25.1 9.5 212.3 32.2
20.5 12.4

.9 - 25.8 15.4
125.3 77.2 17.3 6.9
135.1 26.5 198.4 47,4
rnT0

66.9
1.6

44.1 17.6 113.3 63.9
7.1 1.8 2.5

50.4 26.9 34.1 15.1

_ _ TSTTC6_ T_
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Table 17,--Abovegroundovendrybiomassby speciesand stratumfor the
white-cedarcommunitytype of northeasternMinnesota

(In KK_/ha)
B_CAW
MA---T-O-R-E

(n : i0)
Fol iaqe Total

Str at um/speci es X SE X SE

Abies balsamea (L.) Mill 2,863.5 736.2 22,121.0 5,776.6
Betula p_apyrifera Marsh. 3,756.8 389.5 73,613.1 7,074.5
Picea _lauca (Moench) Voss 707.4 220.0 7,038.8 2,273°8
Picea ffiariana (Mill.) B.S.P. 102.9 77.5 975.0 732.4

_ L. 355.8 327.1 7,821.7 7,113.4
P_opulus tremuloides Michxo 325.8 283.6 17,961.8 15,940.9
Sorbus americana Marsh° 8.1 5.7 91.9 64.8
_a occidentalis Lo 6,231.5 1,023.2 69,034.2 11,714.3

Stgatum total 14,351.8 198,657.5
Sapling
Abies balsamea(L.) Mill. 665.1 318.5 5,616.6 2,677.3
BetuIa-p__ayp_y/ifera Marsh, 52.4 27.8 1,875.1 974.2
__ (--M-o-ench) Voss. 2.2 1.6 14.9 11.2
Picea marlana(Mill.)B,S.P. 34.4 24.8 212.7 156.7
P-inusstrobusL. 2,3 - 40.0 -

?opulus tremuloides Michx. 18.1 - 455.9 -
Sorbus americana Marsh. 1.1 .5 11.6 4.8
Thuja occidentalis L. 822.0 337.9 3,964.5 1,640.3
Stratumtotal T-_-59-?_-,6 _3 -

Tree seedling
Abies balsamea (L.) Mill. 48.8 10.6 100.8 22.6
Betula p_apyrifera Marsh. .7 .2 13.2 3.3
Frax_nus ni rg_r__ Marsh. ol - .3 -
Picea _lauca (Moench) Voss 2.3 .6 3.7 1.1
Picea _fa_;l_a-na(Mill.) B.S.Po 1.8 1.4 3.1 2.5

-S-f_obus L. .2 .1 1.2 .9
Populus tremuloides Michxo .2 .2 1.1 -
Sorbus americana Marsh. 10.1 3.7 56.8 21.4
Thuja occidentalis L. 85.0 36.8 163.8 81.4
Stratumtotal _9.2

TalI shrub

Acer spicatumLamo 206,9 45.3 2,166.0 573.1
Alnus _a (Aito)Pursh. <ol - <.I -
%m-elan_r--Medico spp. <. 1 <. i <. 1 <. I
Comus ruo_Lo_sasaLam. <. 1 .I -
Corylus cornuta Marsh. 36.0 17.4 244.9 124.8
Lonicera canadensis Marsh. 2.1 _4 7.1 1.2
Lonlcera vl {l-()s-a---CMichx.)R.dS° .1 .1 -
Prunus_irgini_a L. <.1 <.i <.i <.i

c_Marsh. 12.8 8.8 23.2 16.0
_-tYat um total _

(Table 17 continued on next page-)
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(Table17.-continued)

BWCA
MATURE
(n = i0) i

..Foliage Total

Stratum/species X SE % SE
Low shrub
Chimaphilaumbellata(L.) Bart. 0.2 0.1
DiervillaLoniceraMill. 2.5 2.2

_a hispidula(L.)Muhl. .3 .2

JuniperuscommunisL. .4 .3
gibes ameri'canumMill. <.i -

91andulosumGrauer. <.i -
lacustre(Pers.)Poir. <.1 -
tristePall. <.1 -

__Iorus Nutt. 11.4 6.6
pubescensRaf. 3.6 1.8

strigosusMichx. .8 o7
_atum total _I-9_.3 :_

Herb
AralianudicaulisL. 17.1 4.3
Aster macrophyllusL. I0 7 3.5
Carex L. spp. 7.6 3.7
CircaeaaipinaL. .6 .5

ClematisviginianaL. .i -
Clintoniaborealis(Ait.)Raf. 9.3 2.2
CoptisgroenIandica(Oeder)Fern. 1.2 .4 !io

CornuscanadensisL. 11.3 2.3 _Gal_ triflorumMichx. .7 .4
Goodyera_ (L.) R. Br. .3 .2
Grasses 4.1 2.2

Habenariaorbiculata(Pursh)Torr. .5
I_atiens capensisMeerb. 3.8 2.9 i
LathyrusochroleucusHook. .2
LinnaeaborealisL. 6.1 3.2 i
MaianthemumcanadenseDesf. 4.2 1.5
Mertensiapaniculata(Ait.)G. Don. .7 i
MitellanudaL. 16.1 4.0
Monesesun--n-FFlora(L.) Gray .1 .i :_
OxalismontanaRaf. .5 .5
Pyro--oTasecundaL. .6 .2
PyrolavirensSchweigg. .2 .2 _,
StreptopusroseusMichx. 2.7 1.6
Trientalisb-6-r-eaTisRaf. 2.1 i.I _
Viola L. spp. 1.8 .6
Stratumtotal _2.6

Fern and fern allies

Athyrium filix-femina(L.)Roth. 0.7 - _!
Botrychiumvirginianum(L.) Sw. .6
Cystopterisfragilis (L.)Bernh. .1
DryopterisphegopterisL. .1
Dryopterisspinulosa(O.F.Muell.)Watt 11.0 4.7
GymnocarpiumIryopteris(L.) Newm. 5.4 2.3
LycopodiumannotinumL. 1.9 1.0
Lycopodiumclavatum L. 1.6 .8
LycopodiumlucidulumMichx. 1.3 .8
Lycopodiumobscurum L. 1.9 1.6
Stratumtotal 24.6

Moss
Calliergonellaschreberi 100.4 57.4
(Willd.,BR. & Sch.) Grout

DicranumHedw. spp. 8.5 4.7
H_1ocomiumsplendens(Hedw.)B.S.G. 44.3 19.5
H_Ipnumcrista-castrensisHedw. 1.3 .5 i
PolytrichumHedw. spp. 5.4 4.3
A11 other mosses 533.3 89.6

Stratumtotal _2
Lichen :_
Cladoniarangiferina(L.) Web. 0.5 -
All other lichens 16.9 7.7 i
Stratumtotal

:J

Communitytotal _14,491.4 !
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