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¢ B .. A
wosses and Lichens :1953 11959 1064 10458
Dicranwn ruzosum % % x* %
Hypaum- :y‘oconlum SDDP. b X bd A
TN . inlun sDD. X X X X
' Fleuroziuva sciarederi X x 2o
Polytrichua juniperinua % X p 4 p
Foros
Amphicsrpa dracieaa bd %
Ane:iore c;Windrica i -
Anerone cuinguerfolia X ya %
intennariz cenadensis ¥ e X
Apocrnua androsaenifolium b X X %
squilezia canadensis % X x
Aralia nuiiccu‘is X X X 5
Aralia rzscexnos % X
Arisaenz ~trorubens x p'd
Astar laevis p
Aster macrodhyllus X X X
ir¢é=zez alpina x X X p
Cirsium =zrvense p'd
Clintonia borealis X p'd % %
Cornus cancdensis X b X pS
Trazaria vescz X
Fragaria virginliana % bd x
ual_uJ borezle X p e x 5%
Galiun trifiorum x v's p 4 X
Goodyerz repens b o pd X €
Tabenariza oroLcu*a bid P2
Zevyaticz anericana x p. > pid
Invatiens 33171da %
Lathyrus ochrolcucus % pd p 4
Lathyrus venosus pd X z
Iinncez borezalis P p 5 X
2ianthesnua canadense > d X % x
i-itellz nude x ‘
smorniza claytonl X x x
Petasites nalmatus X
2olygonztuz pudescens X .4
2yrola wirens X x p:d p =
Saniculza mazriXandica b d X
Streptodus roseus p' X X X
Paraxzcus oificinale X p
Thalictruws diolecun x fo.d % X
“rientzlis borealis pd ;s ) o
Tvulariz ssssilifolia z
TJiciz axzericzana X X X X
¥inla ecicmsdersa ps X X X
T401la fncormita -~ X X x X
Tio0la ‘z2lliens b’ X
TYiola rusulosa b8 p.d ps
Crasses andi 3edses
£ azrostis aldz % p'd
X7 Czlamzzrostis inexpansa x x X
Cirne latifoliza X X
Oryzopsis asperifolila p'd x p4
Cryzopsis pungens >a
Scnizachne Durvuraucenu P2
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a morc floristically homozeneous condition for t?
a whole.

2. Overstory trends
During the pericd o the study there have bdeen ouly

slizht changses in the stand overstory (trees zreater than

one inch dbh). PFigure 4 expresses these.changes as a function
of basal area for the major species. Balsam fir sho#s |
a slignt deciine and then increase in basal area since

1953. Vhite spruce (Picea cl2uca), white pine (2inus

strobus) and paper virch (Betula papyrifera) all sho

gradual increases over the fifteen year period thougn they
only constitute a relatively small amount of the total
area,

Red pine shows ithe zgreatest change, declining bvetiween
1953 and 1964 and then increasing sharply since 1964,
Some of this increase may be attribuiable to the use of
a2 diameter tape in 1968 rather than tree calipers as in
previous years. If this were solely the cause it would
be exvected that the other specles would also exhibit an
abfupt increase, but they do not. It would thus be due

primarily to an increase in growih rate. The observed

o )

- basal area increase is consistent with the growth potential

ol red pine on a site index of 55 and under density

conditlions comparable to those in the study area (Bﬁcknan, 1962).
Inspite of this increase red pine appears to de

beginning to lose its dominance~}n the stand. This is

shown oy Tizure 5, a gradn of basal area by specles as a

vercentaze of the total area in the stand. Athoush this is
@ be expected that this declining trend -

will continue and steepen 1» the Tuture as the red dine
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oversiory vegins to hreal up aa? the hardwoods and other

‘conifer specles show rapid growih in the sapling =:nd smz2ll.

nvroduction trends
The renroduction densiiy ia stems per acre for eac

of the iuventory years appears in Table 2. Taese fizures

11 five sundivisions combined.

w

are cozputed as an averza-e for
. e apparent‘inconsistencies in successlve a:e classes and
inventories are the result of the difficulties inherent
in age estimation.especizlly in cases where the individual
plant has been suppressed or when the plant is a very rapidly'
growing one suca as the nazel sprouts.
To partly overcocie tliis Figure 6 graphs the trends

in reproduction density on the basis of a broad aze cless,

thrce to ten years of az2. The one and two year old

plants have not been includead as the great: fluctuations in
annual seced crop production and the high seedling mortality
in the first two years would obscure trends in the .effective
reoroduction. |

In the graph balsaxz fir shows a decline in denéity

T~
i

teen year period. This decline is due to

iy

during the fi

(D

growth into thae next zze class and evidently the weather

conditions prevailing durinzg the period have been unfavorabdle

1y

for balsam fir seedling survival. Consequently there has

not been a larzge revopulation 0f the lower age classes.

-l

7ith the fairly hish first yeazr seedling count in 1963
it would be expected that the curve will rise in the near

. future if the weather conditions arc favorable.

._
) “n,
W

\

Both of the pine species show a gradual decline in

2bundance during the study period. This can most certainly




Ti3LT 2: Total Shrubs and ‘Reproduction (# stem$ per acre)

53 1959 1964 1953
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b2 attriduted to the avsence of favorable sced bed condlitionsz
consacuent to tvhe reduction of forest disturbances.

P2 er dirch (3etula vavnyrifera) also shows 2 decline though

after peziking in 1959. The other major species, hazel

(Cerrlus cornuta), red maple (Aicer rubrum) and black

asa (Irazxinus nisra), show an increasing dexrsiiy over the

period. 1In t:he past four years, however, the curves sugsgest.

e}

a possidle sta2bilization although a single year's observation

anadecuate to conclude this. It would seein quite possible

is 1
tzav the zedle and possibly the ash willl show a further

increase whilé the hazel will decline as the overstory
becozes zore dense due to balsam fir and hardwoodzgrowih:.
in ths treé ahd sapling classes.

is also suggested by the graph of hazel

s
. " " g X"
Fisure 7)accord1ng to its density in each subdivision.

ki
w
H

eé maole 1t shows.a density increase in a south: to
nortn directvion. This density gradient follows an
incresasing neat and light gradient as shown by the synecol-
0ziczl coordinates of each subdivision. The moisture

regize shows a reverse gradient and black ash appears to
iollow this =ost closely.

Red »ine shovs a progressive restriction over time to
subdivision five where it has maintained a fairly constant
Geusity (2ll 2ze classes) for the past nine years.

e 19538 density distribution for white pine shows a

shard cdeviziion in subdivisions 1 and 4 from that in




REPRODUCTION AND OTHER STAND CHARACTERISTICS BY YEARS
AND DIFFERENT SUBDIVISIONS OF THE_TF\?ANSEQT
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althoush this has been coansistently the case. The synecoloziczl
coordinates for this subdivision indicates that it has the

most rizorous licht and moisture regimes of the five

1 coordinate trends
cal coordinates offer a means of sumnrarizing

the eavironmental condltions of an area
as taey are expressed through the species present in the
area. The use of coordinates 1s a method.of ecolozical

lh7

~rou3§ which, according to Ellenberg (1956), are groups

4

of species thz2t are siznilar in their relationships to

environzmental factors. The synecological coordinates as

&7

developed vy 3akuzis (1959, 1961, 1967) for “innesota forest
species positions the individual species in a four dimensional
field. The coordinalte éxés for the field are moisture,
nutrient, heat and light each with a2 relative scale of
1 (lowest) to 5 (highest). Thus the requirements and
tolerances oI z specles can be generalized with four

Tne environmentzl conditions in a stand o;,ofher area
can then de generalized by an average of the coordinates of

present in it. There are several ways of

o
b=t
cl
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t
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deterxzining the averase stand cooréinates. ILach of the
skaw
ways azpears ito,trends and differences which are of diiferent
types and causes. Table 3 summarizes the coordinates for
the exniire situdy area as computed by four different methods.
Table 32 is of averages bzsed on each of the plots

in the study area. EHere plot coordinates were determined

and trese were then averased to arrive at the stand




30. Average

Averace
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1959
1964
19068
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by the Lrecuency :f the species in.thé area. Az specles
br year to yezr ireather conditions the coordinate trends
indicated by this method of averaging would appear to
reztl; raflect short term weather and climatic changzes.
Values coxzputed by weighting according to abundance
and cover (Table 3d) would be even more responsive to these
fluctuations. In this table the coordinéfes for each
sneclies iwers weighted by the-species' dozinance in the

d according to the Braun-3lancuet cover-
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cundance ciassification. The average stand values computed
-~

this way are generally lower than those combuted by the

1 TR — 2
oTneT Zevidis.

The stand coordinates in Tadble 3b z2re avorzzes of the

suddivision coordinates. Here each species in z particular

subdivision is given the same weight. The final stand

ct
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H,
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o
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value will taus be slizntly welghted irn fav T the most
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Teble 3¢ is cozputed from the list o cies for the

Hy

sp

m

gxtire zrea (Table 1). Here all species are given the
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thelr abundance or importvance in

’

ndlcated
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te

e standi, 4nr trends in the stand cozditio :s

37 ties=2 svar:i s coordiuates would seex to ve primaril

a M emesT L m ™ T I T ; s - e S
txe resvlii of raiter large changes in the stand, helhals
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Larce scaie suecesslozal or cllmatic Wrauds, ‘orizing this
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way on ths Szels o s pooled list provides a certalin degree

o 3%aHliity to the values as it blots out the short ter:




sore trouds ave evident in the stond Aevelovment. The red

& o ) RN TS \ - % s FA soyillog w 2 - L &
pine is beginuning vo snowW a dacline in ilaportznce in the stazd

)

and with the lack of any successful reproduction this

s'tould cersainly coatinue. The drealup of the overstory

3 ;Lrtﬁér suggested by the trend of light penetration

to the foresﬁ floor. It increased by 10 percent (percent of
extornal 1ight) from 1953 to 1964 But now appears to be

decreasiag due to the increase ~f size and zbundance of

Sarub density has also increased but there is &
v N 4

Ty,

. Yhether

[

zln

"

ensative suggestion that it is stanil

ta

can nov be Xnown until future inventories.

The same is true for the apparent trend in taxonoalc
diversity. This also appears to be stabilizing with
the concurrent mesification trend indicated for the

stand as a whole by the synecological coordinates detsrmnined

on 2 completely unweighted Dbasis.
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