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INTRODUCT ION

This paper represents a thesis for the degree of Master of
Forestry in the branch of silviculture, The study has been carried

on under the sponsorship of’ Professot Leigh Young',‘ who is Prof’easor
| of .ailvicult.ure at the Sc‘h_ool of Forestry and OOnagryation at the
Univers ity of Michigan,

_. ‘_T,lfxe;- invés_tj'.gatv‘io.xja cqric,.erna itself with the computation and in-
terpretation of data collected at Eber White Woods, where over a
period of twenty years improvement cuttings have béen darried on and
information has been collected which en.e.bies a eommri'aon of the |
origiﬁal stand with the present stand. 'M;e purpose of this study
is to determine the changes that have taken place in the composition,
in the.stocking, end in the diemeter distribution of the stand. It
is Eeyonci the scope of this investigation to account for the specific
changes which have occured, The data that were airailableA would not
warrant E'riy.:'definite conclusions in that respect. There is mo inform-

ation on hand regarding tree forms and decay, or 'regéi‘d’ing-'the sits
| factors in the stand. The study 13 limited to describing ";he' ‘changes
that have taken plade from one decade to another, It 'is a eqmparativg
analysis of the stand ih‘ita original condition and its present can=
ditioiz as infl.uenced by the improvement cuttings. PFrom thi.a ‘compar-
ative study >certu;ftn concluaiotia mey be drawn which may serve as a‘

guide for future silvicultural treatments,



Method of Imeatigation.
'Before considering the method of investigation it will be nee-

es-s_ary to mention briefly the manner by which the information concerns _
ing the stand was obtained, Eber White Woods consists of a A}’acre
. tract of miked i{ardwopda,, 'ghe.are; is subdivid’ad into ten cémpartc
m‘ent's‘:': of ﬁt.‘ﬁ__gcrea'qa.ch. A 'sepa,r,ate record is kept for e‘ach" compart-
ment, The ‘éﬁeciee are recorded by one inch diameter olassea, A com=
plete inventory of the étand was teken before the Ifira_t improvement
cutting took place end agein after the last improvement cutting was
earr‘iedjont‘.' This ‘atudy“con‘eemfa itself with compartments one, fa:nr',
8ix, and ten, Compartment four represents a fifteen year interval
gince the first improvement .cut was adminiateréd, while the others
represent only a ten year interval. |

The method of investigation consists of computationa which br:lng
out more clearly the changea that heve occured as a result of the -
silvicultural treatment, First, the composition of the .brig,inal stand_g
is compared with thet of the present stand; Second, thevbchang‘e-éi "{mich
have occured within each individual apeej.ea are considered, Third, |
the per»centagle changes of each species, as compared to the sumtotal
change in the stand is taken up, Fourth; the -cha.nge in the dismeter
distribution of the more desirable speciea is teken up. Their *m‘ea’n
diemeter, the standard deviation and the coeﬁoient of varication are
computed to lilvluqtrate the general trend of the dj.qmeter distributions,

Based upon the results of these computations a comparative analysis



-of the original and the present stend is made from the viewpoint of change

in compositiorijdiametq_r distribution, and stocking of the stand, 4
summery is included emphasizing the pertinent facts which have become
evident from the investigation, The same procedure of investigation
is persued for each one of the four compartments, The charts which
resulted from the computations are included in the appendix._ They are
r’ef'ered to in the text by the following symbols: "A® for compartment 1,
8B" for compartment 4, "¢" for compartment.é, and "D" for compartment

10,



PRELIMINARY DISCUSSION
ln order to obta:i,n ab more complete picture of tho stand, a brief

histo}y and stend description, and a discussion of the menner of im- _
provement  cutting is heré given,
History of the Stand. - | |

The tract was acquired by the School of Forestry and Conservation
in 1905, The stand had been cut-over repeatedly for its better species,
vGrazingvan@ fires had undoubtedly teken their tolls consequently trees
of poor form, decadent treeaé and & preponderance of less deéirable
species were left behind. There were“aome large Oak trees left stand-
ing,'which the former owner had left for sentimental reaaéns;, Theae
large trees have assumed the dimensions of wolf treee ahd hav>e,compl i-
cated the _silvicuitural £reatmen£ of the tract.
Stand Déscr:lgt,iqn. |

The stand is loceted in the S E 1/4, S E 1/4, Ses: 30, T 2 S,

R 6 E, Mich. P,M, It is edjecent to the western limit of the Oity of
Ann Arbor, ‘i'hé stand comprises the native hardwoods of Lower Michigan,
The trect is now under fence, and vis protected ageinst fire -and. grez-
ing, The land is of medium fertility, it is on rolling ground of the
interiobat.e x}xorqint. region and consists of a v_ariety of aoi#s from
sandy land to clay and gravel, Thg soil supporte in a,ddition to the
hardwood stend, a herbaceousé ground cover of a rather rank ‘growth and
of medium density. Greasses are intermingled aparcgly with the her-=

baceous weeds. _Some of the outcroping rocks are covered with moss,



Under-brush is.very-—sparce, it coneiste of a few raspberry, blackberry,
gooseberry, some prickly esh, and a few strey barberry bushes,
;mgmveppnt .,cut’tgiggp |

- The tract is managed as e sel_ect:lbn forest on & ten year cutting
cycle. These cuttings up to dete have ase@d’ the natt.xre of improvement
cuttings more than that of harvest cuts, The ob;ject has been t.o in-
prove the composition of the stand, and to obtain good tree fb‘lrm.a{,- and
to rlicli the stend of decadent trees. Cleaning cuttings at».vﬁ..-y;e year
intervals have eslso been carriéd; on, They were in the natufg’ of.,'_light‘»
cuttings, removing the less desirable species which could not be removed
during the harvest cht for fear of opening up the stand too much, -’T.l;o
eilvicultural treatment hes been hampered eémewhat“by the presence of -
these large wolf trees which in view of the potential pq;-k" value of the

tract heve been left stending,



ANALYSIS OF COMPARTMENT I



ANALYSIS op OOMPAB.TMENT ONE

'I'he first cutting in compartmerxt 1l took place in 1922e An inter-

mediete cut in the form of a cleanmg cutd;i-ng was adminieteze,d in 1927;
and t.he last out took place in 1952. In the following diecuseion

reference shall be made to the charte deaignated by "A", in the Appendix.

Changes in the. @gpositj,on,

chapt "A? 1 in the Appendix compares the original stand and the
present stand by tree numbers and by basal areas of each species in
percentages to the total stand, It seems that comparatively little
change in the composition of the stend has teken place. However; it
must be noted that the percentagee, of tree numbers show an increasse for

the desirable tree species; while »phe“leee-'deei-re.ble; species, ironwood,

shows a decrease from 52% to 44%, The bassl area relationship has re-
mained more constant, 'I;he outstending f‘,eatnre‘ there, is the decrease

in basal erea- of white osk which decreased from 24% 't.,o 20%. The greatest
change hae occurred with white ash and black.cherry».. The former in-
creased from 6% to 11% by numbere and from 2% %o 4 5% by basal area.

chetry increased from 1% to 3% in number of trees and from 0.5% to 1.5%
in basal aree.. Hard Meple increased from 0. 5% to 1,3%, its basal area

remaining__ ,the eame. Red Oek shows an increaae of 1% by ‘numbers and &
slight incresse in basal erea, Elm has been reduced fronyé% to ‘4% by

numbers end from 5.2% to 3.64 by basal aree, While ironwood decreased

in number, its basal area>-ha3's1nightly increesed, The composition of

the stand is determined much more by the basal area representation of .
N



a species than by tr.}g;e_-,numbars, The dominent trees of the stand sre |
the larger tr-éea, ami they make up the bulk of thé basal :area in the
stand. High percentages of tree numbers bf'a species with accompany-
ing low percentagea of basal areas indicate potential changea whieh tho
atand may undergo as a result of ailvicultural management..
Degree of Change of of the Varioue Species,

cha,rt; 2 is a summary of _th_e ,compl.‘%tationg for each individual _spe-‘
cles, it inciiqatea the degreeA of chang‘a_fthat has teken place in re-
lation to thé sum total change in the stand, It becomes evident from
e study of this chart that the stand has undergone greater changes
than the result of chart 1 indicates, The stend has decreased in tree
numbers by _13% and increased in basal area by 12%, The greatest .change»a
in the composition of the stand by tree numbers ',ha\;é occurred in iron-
wood, 50% of the sum total changes ;t;ook pl#ce' in thaf. species. White
Ash .come-s* next with a relative gain of 13%, ba-"s"swo-dd'"d‘i'eplrayaa”a- re-
duction ’0’#.12%,, elm is reduced by 9%, black cher‘ty'galined. 5%: The
chenges in the basal area 'x;el_autionahip.» are qui-t}e_itdiff‘erent,; Red Oak
has ux;derggﬁe the greatest relative change, its baaal area sccounts for
a 27% ihc£égse over the other épeci'és-; ‘i.hif.e ash comes second with &
16% increase, Ironwood incressed 12%, but wﬁiﬁé‘;o&%&acreaagd ‘nearly
11%, It ie of interest to note that practicélly a_l_l"*‘speci}e:s increased

in basal area, Even basswood increased its basal area by 9% although.

in numbers of trees it decreased by 12%, Elm has declined considerably,



its relative loss in number of trees is 9%,and in'basal area it is 6%.
‘In connection with this chart it must be ramemb'er:ed;; that these per=
cezit.‘agj_es" do not express absolute vaiuéa but rather a degree of changse -
- related to the sum total change which the stand has ﬁnd‘érgone.
Changes within w:.thin the ;ndividua iecies.

anh s‘peciea hsas been considerod aeparately in regards to changes
by tree numbers and besal areas within each one-inch diesmeter class.
The trend in reproduction and the dismeter distribution of a apécieé
become evident from the tebles in»the.Appendix désigp_a,ted as A 3_ 3.
'),‘;..rb, etc. .A brieﬂ discussion of éach species sha,ll be given here,

LOak} ‘Red Qak is the coneorting apeczes in the stand. It
makes up 26% of the basal area of the atand and haa undergone a cha.nge
of 27% in basgl area of thg s,uu’v total change in the st.apd. Numerically
it ;.Ixicr,eased 'bo 124.5% of its former ,'reprea.emaﬁioi_a and to 1a_o£.of ite
former basal areia.ﬁ Muchi of the gain in number occurred in the 1 and.
2 inch diameter classes, Qh,e diametér diat:ibutidq from 3 to 10 inches
incluéive is very deficient, From 11 inches to 22 inches the afaecies‘”
is well feﬁr’ésent'ed; There are also = few trees »j».n the higher diame'ber
classes, These trees seem tc ‘be growing at a rate of 2 inches in |
diameter per decede. The average diemeter of the- stand of Red Gaks
has remainad practicslly the same, This ,19 due to the removal et
some of the latgqr trees and also due to ‘év greater percentege of sap-

lings in the stand.



g Mg@g White oakfﬁ.digfplayes,g decided loss in the sapling stage.
‘Ilt amounts to 29% in the 1 inch ola-ss,b In"all » White osk has decreased
to 93% in number and to 92% in basal area of its original number. It
is on the decline in the composition of the stand, as is indicated by
the relative drop off in basal area of nearly 11%, from chart 2. White
oak still makes up 20% of the Baga; area in the gtand. The oakse a;

a group constitute ;é;.rly 50% of the basal area, but only 7% of the

gain in number of trees over that of 1922, The diameter distribution
of white oak is fairly good up to 16 inéhes, above that diameter, it

is very scattered. There are a few large trees left standing, the big-
gest beinig_' 38 and 39 inches in diéuneters,_. These large trees at the
best are giowing at a rate of one inch in ten yeérs, When these irees
are removed, white oak will soon join the ranks of concomitant species.
‘White Ash: White Ash displayes the greatest gain of any species
in the sepling as well as in the pole class, It increased 5;5%_:by tree
numbers and 148% by basal area. ' The 1 and 2 inch classes along~ b'z'na‘&'e

up 44% of the total gain, The pole class up to 7 inches gained another

L zm _ Above the 7 inch diameter
class only a few scattered: trees are found, The biggest of which is-
15 inches in diemeter, The growth rate in dismeter seems to be some=
whet over 2 inches per decade, In spite of' the 1a5’8§.';_il¥9rease’ in the

emall diameter classes the average diameter has increased from 2,35
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incha" _t_’e 3 inchess Ash will undoubtedly assume a mozzf;ﬁﬁpiominent
position in the future a‘band thean it has formerly maintdined,

Hickorys Hickory decreased in tree numbers to 90% of its former
representation, but increased its basal area to 112%, The change
iﬁ nuﬁber has teken place mostly in the 1 to 8 inch diameters, The
diameter distribution up to 14 inohes‘vis'g'god, Above that only a
few scattered individ;nale are present to a 22 inch linmit, 'T.;fie greatest
gein has taken place in the 9 inch diameter ’éla‘sa s while the gireates*t".v
1oaqe's-'o'ccurred-from 8 inches down, But hickory is still well ‘répre-
sented’ in these lower classes, Hickory makes up 12% of the total basal
area of the stand; it is represented by a higher percentage of sapl’;pgs
than the oaks in the stand. Though the red oaks show a tendency to-
ward an increase in the composition of the stand, while the hickories
show a tendency toward a decrease,

Basswood: Basswood makes up 22% of the stand by tree numbers and
nearly 11% by basal area, Th'eré has been a marked decrease in the
1l and 2 inch élasées, and a gain from there on up to the 9 inch class,
In a.ll_v._! basswood decreased to 86% of the original mp,e;',, practicédlly
all of which took place in thé 1l and 2 ihch“diaingﬁeré. Its basal aree
increas,éd to 116.5%, this increés.é- toékfplace in the 3 to 9inch classes.
The diameter distribution to é 10 inch diameter is satisfactorily. |
| There are only 3 trees above th§t diameter, the largest of which is
24 iaches with a slow growth -r:ate of about 1 inch in & ten year ‘periods
Tt is to be noted that the 10 inch class is the limit of regular dismeter

.distribution both in:192>2 and in 1932,
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_EL&&mﬁlm hha lost considerable g;oun@,in the composition of the
e«tand; '.;[t was reduced from 6% to 4%,(chart1) It contains only 60%
of its origisel number and 77% of the original basal srea, The greatest
decrease has occurre&“in;thafsapliqg~c1as§)amounting{toJGG% of*the:tétal,
change, The diameter distribution_of'Elm is good to a 7”inoh.diaﬁe;ar,'
4bove that it is patehy to a 15f1nch Iimit." |

g;gggm!g;gggi,Black Walnut iaAdeqidedlyva concomitant species in

the stand, - It makes up on;yv.425 of the stand in tree numbers and 2.6%
in basal area, Walnut is of high intrinsic value and deserves every
conéideration. The species decrea;sed'to»al.p% of its original number.
and increamsed to 132% by basal area, The vg_;:,e,ate_at‘ decrease was suffered

in the first four diameter ciasses, One is mot Jjustified in d:awing
definite conclusions regarding the probable trend of walnut in the com-
position of the stand, the species occurs in such limited number thet
any little change assumes reiétively’la£gguproportionstwhich.may noﬁ
express the trend of the species, The average-diaméter increaaed
from 9.1 to 11.8 inches,it seems to be growing &t a rate of about 2.5
inches per decade, | | '

, §;gg§;ggyyggggdglagk ;herry is decidedly ontthe.increaae; It
ihcreaséd roughly from 1% to 3% in the total stand composition, Andv
gained 122% over its former representation in tree numbers and 210%
in bgsgllgrea, lubst of the gain, 64%, occurred in the 1 inch class..

Its diameter distribution étopa-at 6 inches, @xcepting two larger trees,
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one 14 inches in diameter, the other 20 inches in diameter, -The latter

is _of"a doubtful character since no large cherry was recorded on the-
1922 tally,
o M“M_a_'g;_-gé_ﬂard Meple aléo iav,increasing. It was represented
by 0.5% in 1922 and constituted 1.4% in 1932,in the composition of the
‘a.t,a_nd. It im:;x"e«aaed to 420% by'tree number and to 114% byA>bavsa‘1 are&
of ite originsl value taken as 100%, 80% of the gain was obtained in
the 1 and 2 inch diameters. These are really almost the only di_amet_,er_e
re_presenteci in that species, There is a 17 inch tree which_ is probebly |
responsible for the increased reproduction., The species a’ppeafs to
be a slow grower, putting ox'x only one inch in ten years in this stand.
ronwoods Ironwood by numbers has been reduced from 52% to 44%
in the composition of the stand, The basal area remained almost the
same, namely 16% of the total stand. ];t makes up 74% of the origix_la’l
nuwmber of ironwoods and 114.% of the original basal area, ‘The loss
has been incurred in the 1 to 3 inch diameters, while the g_ain especially
in basal area has occurred in the 3 to 6 inch diaheter. There are
present & | inch and a 8 inch tree, which are probably of seed bearing
size, 1957' is the time for an intermediate cut iin compartment one / 
and these larger trees will probably be removed in favozf of r.eprqducti.on
-of more-desirable speciess ‘ A'
yg_a_g_e_y‘_e_t_r_lgm _S_ggg_i,_e_gg,ﬁjrjgip chart was prepared for species which
occurred in 'such émall numbers so that they could not be treated
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separately. They are x'noat‘l-y:le,ss- desirable species; such as blue beech,
crab apple, servi‘ce-'beﬁry,, ~dogwood, sassafres, one 'buf.ternut and one
scotch pine, There has been an increase by numbers, but the b:aaal»
area'haq' been decreased from 0.9% to O‘.')‘%.’_ It is seen that thsse species
-a‘re~§f little im‘portaxice in the atandv | |
DIAMET ;STR;QUT;Q _AND STOCKING og IHE STAND
Chert 4 illustrates the diameter dietribution of the more deair-=

eble apecles, ‘l‘he latter meke up 165% of the original nu.mber of such
species, The gain occurred mostly in the 5 to 7 inch diemeter classes,
The average diameter has increased, as computed from .f.tequency »-ﬂgbl-es, '
~£rom 3,18 inches o 3.82 inches, The standard deviation in 1922 was
‘was 4,19 inches, but in 1932 it had 1ncreased to 4442 inches, - Ho-wever
the coefﬁczent of variat:.on indicates a closer grouping of diameters
about the mean 'value, It hed changed from 132% to 168%. This is a
sign thavt. f;he stand is ~appro§ching_, a more regular diameter distributiqxi,
Up to & 16  inch dismeter the stend hes a fair dtstribution, sbove this
diemeter t.he trees are aparcely and acatteringly represented In
1922 the 14 inch diemeter cless marx.ed the l:l.mit of fair distributiam.

The atocking of the stand, when including the less desirable. gpe-
cles, is good, The specing Pigure changed from 20.7 to 19.9. The
av'erag;e,ad:igmete’r; of the stend increaaéd’ fr‘qm 4,1 totl&.? inches, This

clearly. shows that the stend is closing up.
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SUMMARY

The pertinent facts which have -beéqma, evident from thie enalysis
shall né-vr be emphésized. Eirst, ‘the stand is undergoing a ga'vorable
change in composition eas illustrated by the peréentagg" increase of”
of the more desirable species‘,, _This change is tehding towerd e decided
increase in the. p'epresentatﬂion of white ash, black cherry, ..har.d maple,
and also red oak.-' White oak and elm are loosing groung in the com-
position of the foreat.

Secon@.".teproduction of white oak is falling off, while thai of |
red oak is increasing. It is possible that this di.fferenée lies in the
fall germinating character of the white oake which may encounter un-
favoreble weather conditiona at that time, while the red osks germmathg
in the spring do not encounter this. diffi.culty. .

Thizfd. the less desirable species, ironwood, while decieasingr its
. representation by numbers, has a_l_ighﬂy increased in bassl areea, whibh
makes up 16% of the stend. The basal aree of that species ‘caﬁ‘téadilf
be reduced by t.hé removel of some of its larger trees in the 6-7 and‘

& in dismeter class. | ‘

Fourth, f.he diemeter distribution of the more desireble species
is improving. It is fairly wéll represented to a 16_ inch v‘iimit, abeve

that, the dié‘_bribution is deficient,



ANALYSIS OF COMPARTMENT IV



ANALYSIS OF 00 MPARTMQNT FOUR
In compartment four a fifteen year interval has elapsed‘ since the

initial improvement cut was administered in the year of 1920, A second

_ri.zpprovement cut was applied in 1930, 'and an intermediate cleening cutting
took place in 1935, . |

Changes in the Gomgos ition,

The changes in the cqﬁpositi.on of this compartment are moré pro-=
nounced than those of am} other compartment, Chart B-1 of the Appendix
illustrates this change. The outstanding features are, the marked in-
crease in hard maple end white ash, and the decrease in Ironwood, M@ﬁle
increased numeri#ally from 5% to 17%’, and by basal area erm 7% to 11%
in the composition of the stand, White ash changed from 4% to 14% by

numbers, its basal area remained the same, Ironwood decreased its oc-

curance from 54% to 3¥% and its bassl area decreased from 11% to 6%.
Basswood likewise has changed its relative poéition in the stand,
Numericelly it increased from 5% to 7%, but by basal area it decreased
from 11% to 7%. Red oak has slightly increased in tree numbers, and
increased in basal area from ‘24% to 32%, While white oak has somewhat
reduced its relative‘posi,tion' ‘1n‘t.he stand, the same vholtdis true of:hickozy
and elm, Walnut and black cherry have slightly increesed their repre=
sentation in the stand, the total of which amounts to but 1% by numbers

and about 4% by basal area,
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Degres of Chenge of the _ Vaniiou'g Species,

v'ﬂii& discussion is based upon chart B_-=2I which is a summary for
the tables prepared for the individual ,apeci,ea._ It serves to bring out
| the degree of change whj.ch’ a species has undergone in reldtion to changes
sustained by other species, Again, it b_eco_m,es, evident that iranoo&' |
has sufﬁred the greatest change, If_. mekes up »45%’qf the change in tree
numbers in the stand, 1Its baaal area displaye a relative decrease of
15% of the basal area change in t;;e stand, Hard maple comes next with
a gain of 15% by numbers and one of 20% by besal aree, White ash géined
12% relatively and 2% by basal’ arsea." Red Oak shows the graata,st;f‘gg-
la.tive increase in t;asal area of any species, namely 5§%,;it is the
mo:st vigorous apecieai in the stend, Basswood and elm _di,splay a la'rgq
relative decrease in basal area,‘ although__.basswood gained 1.5% in
numbers, its basel area loss amounts to 13% of the change within 't_.he
stand, Elm decreased by 7’%} in bboth;columnvs. The stand as a whole
decreased its stems by 20% and increased its basal area by T%.

Tab‘les for the"indﬁiidt.jml speéies in the stgnd were prepgred to
determine the ,éhanges which occurred within a species by digméte: class~
_es, 'rki""egtrend of change of a §pecies -'becomesxev-_identfrom an analysis
of the;;st;,ev charts. The charts are attached to the Appendix under Com-

partment “four,
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Red Qak: Red oak has.incressed to 114% of its original number and
to 1100% of its original basal aiea, There is an increase of 14% in the
sapl;.;lé cla_ss, but the pole class which formerly was deficiex;t hes further
reduced, ‘8o that practically no trees are present between the# and 9
inch diameters inclusive. From 12 inches on up there has been & genexg,_al'
incre'ase‘ in the representation of trees per diameter class to a 24 inch
limit, It is within this letter group of trees that the large béaal :
area increase has occurred. The average diameter of red oak increased
froin 13,7 inches to 15.1 inches. Although the species makes up only
4% of the stand by tree numbers, it is nevertheless the dom‘i_nantﬂ species

in the stand, as indicated by the basal area which constitutes 1/3 of
the total basal area of the stand,

¥hite Osk: Tha basal area of white oak has remained conmstant, but
it is rapidly fa};i&ngrgqff in the numerical representation of the stand
as shown by a decréase to 65% of its original number. ‘Thevre has been
& reduction of white oak from the 1 inch class to the 9 inch class
diameters, The 16 inch diameter marks the unbroken diameter distribution
of white oaks The remaining trees seem to be growingat a good rate &
'apparently-o%r 2 inches in diameter per deeadef bThe average diameter
increased from 8.# to 10,7 inches,

M~-.&‘.BJ:£‘ Hard maple is the most aggressive species in the stamd.
It increased over its original number by 150% and by 84% over its basal



18

area, 0f this increase 70% were sustained in the sﬁpling cléss. Above
the 4~inoh diametef the répreaentation of maple falls off rapidly and
ceasés at 14;1néhes,~wi§h only an occassional tree above that diameter.
There appears to be a discrepahcy in the data fpr the 25 inch trees,
of which 3 are recorded in 1935, while only one tree wﬁa‘recorded in
1920 which‘couid have grown to that size in the interem., The growth rate
of the largér meples seems to be at & rate of slightly over 2 inches in
diameter per decade, | |

Yhite Ash: Among the better species white esh displeys the second
largest gainlin the numbers of the ﬁore desirable species, although
ite‘basal area increased but little. The numerical change amounts to
243% of the original and the basal area changefto 108%, The bulk of
fhe increaée, 86%, was obtained in the 1 to 3 1nch‘diametérs, whilq the
9 to 17 inch diametef claéaea have reduced their representation in the
étand. Froh the 9 inch diemeter class to the 24_in¢h d;ameter class
white aah”iSAbut écatteringly réprésented, ‘Iﬁ"vtew-of'the’large~amoun£
of saplings ih the stend it may be expected thet ash will assume e moré
dominant position in the futurebatand.

Basswood: Although basswood has incressed in numbers to 118% of
the originglé ite basal area has reduced to 58% of the original. The
gain ha‘a been obtained in the 2 and 3 inch clesses. The basal ares

loss resulted from the removal of some of the lerger meture trees,

The diameter distribution is continious to a 14 inch diameter, however
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from a 10 inch diemeter upward .if. is sparecely represen‘b'ed‘. Formerly
a 10 :mch diameter marked the limit of unbroken diemeter distribution,
Hickory: Hickory is on the decline in its representetion in the

stand, It represents only 56% of its former .number, The sum total

basal area remained constent. There occurred e 44% decrease in the

@

1 inch diameter c‘lasa. alone by tree numbers and an everege 5% decrease
per diameter class from theré' on up to the ¢ inch class, The diametef
distribution is good to a 15 inch diemeter. A few larger trees are.
represented  above this diameter, |

g:_l_g:,,i}l_'he decrease in elm is very marked, it mekes up only 57% of
the original number-and 72% o'f_' the former basal area, The reduction :
occurred in the sapling class where it amounts to 85% of the total
decrease of that species. 'l'he~diame‘ber""di‘s‘bributioh is satisfactorily
to an 11 inch diameter, Above this diemeter only a few trees aie
represented,

¥elnut: Bleck walnut assumes an insignificant position in the
composition of the stand. It mekes up only 0.4% by numbers and 3% by
basal eres, .The species Appears to be on the inc;;ease in the-et;gnd.
From a .caréful analysis of the chart it ;aeéme howqyer that the records
for black walnut are none too iel"iable»-.« The di:&mete‘r"g,?ow'hh"' of the
trees varies from 2 to 5 inches, dﬁring a 15 year period; while a larg
-t2_8 inch tree seems to have decreased in diame_t.ex‘ or eisehas come up

from no-where.
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Black GCherry: Black cherry likewise occupies an inferior position
in the staxid; It makes up only 0.6% by numbers and 0.8% by besel area.
The specieé is displaying an‘ihérease to 167% by numbers over its orig-
inal number, the basal area remaining the same, ﬁ

The M-M4-mﬂ . Of the less desirable tree species
ironwood is the most important species, it constitutes 37% of the stems
in the stand and 6% of the basal area of the stand. Ironwood has bsen
reduced to 54% of its original repr_eséntai-ion, and to 62%”b’y basal |
area of its 'former representation in the stend, The'spéciea is now re-
presented to & 6 inch diameter, while formerly it occurred to an 11 inech
diameter, Moat of the reduction however took place in the 1 and 2 inch
diameters which may indicate that the source of previous, much heavier
reproduction, has been eliminated. |

Blue beech, which now makes up 4% of the stand by numbers has been
~reduced 50% f‘i‘om‘ its original number in the stend and 53% by basal area,
Dogw;)od of which no representatives were recorded in 1920 now

conatitﬁt'es 1% of the stems in the stand and .08% by basel eree,



DIAMETER DISTRIBUTION OF T RE VALUABLE SPECIES IN THE STAND
. 4

The more desirable species in this couwpartment have increased by
8:6%., Most of the increase took place in the 2 and 3 inch diameter

olassea.' The distribution is good to a 25 inch diameter. It‘extenda

to a highe:‘diameter limit in this compartment than it does in any
other compartmént. Statistical celculations will describe this diameter
distribution more adequately., The diameter distribution of the more
desirable species changed from 4,26 inches to 4,42 inches, The standard

deviation remained at practically 5 inches. The coefficient of variation

changed from 118% to 112%, It is seen that the diameter distribution
of this stand has not changed very much, with the exception of a large
increase in the 2 and 3 inch diemeter clesses, and an extension of the
continuous distribution in the upper diameters'from 20 inches to 25 inches,
The stocking of the stand as a whole has slightly closed up. In
spite of & reduction of 45% of the la;ge amount of the less desirable
species, the spacing figure has changed from 21,18 to 20,46, The stand
reduced to an average acre basis has undergone the following changes:
| It changed in nﬁmbers of trees from 680 to 543 trees, in basal areas it
increased from 76,35 to 81,69 square feet, the average diameter increased
from 4.5 inches to 5.3 inches., Expressed in percents the number of

stems decreased 29% while the basal increased 7%.



SUMMARY

The important changes which this stand has undergone during a 15

year interval: fxfom the first to the last applied improvement cut, are

)
now summarized:

In general, the composition of the stand has undergone s:decided
change. | |

Phis change is reflected by quitea large increzse of herd meple,
and by a large increase of white ash,

Red oak is an aggressive species in the stand, wh}ile white oak
is en the decline, |

Basswood, black cherry, and possibly walnpt display a tendehcy to
increase t_heir representation in the stand. |

While hickory and elm are decreasing,,in-thé stand composition,

The less desirable species have greatly reduced their position in
| the stand. This reduction mey be éxpectedv since the more desirable
species have increased 1:.hé1r representation by 8.5%.

The stand has decreased in number by 20% end increased its besal
aree by 7% with an accompanying decrease of‘ the spacing figure from
21,2 to 20.5. -

o The ‘diameter distribution of the more valuable species has changed
but little. The coefﬁéieht of variation decreased from 118$ to 11£%,
this indicates a tendency vtoWard a more regulated diaﬁribution. Th;

latter is now fairly weilkpreaented to a 25 inch diameter.



ANALYSIS OF COMPARTMENT VI
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ANALYSIS OF COMPARTMENT SIX

The first improvement cuttingmup§n this compartment was administered
in 1922, This was followed by =2 ligh$vclean1ng cutting in 1927, and
by a";écond”improvemenx cut in 1932, An intermediate cut will qgain
take place in 1957. The tables refered to in the following discussion
are found in the appendix, When references to percentagpa are made,
only whole numbers are given in the text, while in the tables they ere
.carried out to fractional values,

Ohanges in the Qomposition,

Chart 1 compares the original composition of the stand with the
composition of the present stand on a percentageABasis by nnmbera of
trees and by basal aress, It is seen from this table that in 1922 khe
more desirable species compriaed,ﬁi% of the stand by_irea numbe;s;aumﬁ‘
while in 1832 they made up only 37% of the stend, However, by basal
area the eilﬁd comprised 94% of the better species in 1922, aﬁd‘9j%
of such species in 1932, This in icates that the dominant canopy, made
up of the better sﬁeciea; is holding its own in spite of a large removal
of its bigger trees and in spite of an 1ncr§ase of the less desirable
speciea,‘ The>latter have increased in number from 49% to 63% but de-
creased in basal area from 6% to 5% of the basal area of the stend,

It is seen from thié chart that white ash, elm, &nd-besiwoed ere
the only ones of[the more desirable species which have increased their

numerical representation in the stand. All other speciaé displey &
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decided decrease, White oslkk—has been reduced to one half its former

p_bsition in the stand, Red oek 1ikewise has suffered a considerable
drop in tree numbersi The basal area relationship hes remgj.néd much
more 'cons_tant. Though, white oak has been reduced from 21% to 15% of
the basal area iix the stand, red osk has increased from 45% to 49% by
basal area representation, other épecies, irrespective of an increese
or decrease in numbers have maintained about the same basal area,

Degree of _clla_gg g{,xg_e_ﬂqxfiogs, Species,

| From a study of chart 2 the degree of éhang_e that has taken placev
becomes more pror'xounced,. Tﬁe greatest change in the numerical repre-;
sentation of species has occurred in white ash and elm, They dj.spiay
a respective incremse of &% and 6%, The oak group has undergone the
next greatest change, it was reduced by 9%,hickory was reduced by 3%,

. while basswood increased by 5%,. 0f the less desira;able species, iron-
wood has gained 68% in relation to the sum total change that the stand
has undergone,

The basal area @hangea do not correspond with the numerical changes,
except in the case ’of: white oak and hard ma:ile. The former has under-
gone a negative change of 5& by‘ basal aréa; and maple which decreased
numerically by 0.3% lost 5% by basal area, On the other hasd, red oak
which has undergone a negative change of 5% by numbers has changed
posit.i‘\?'ely by 48% in basal area, The same holds trus of hickory, it

decreased 3% in numbers but gained 4% in basal erea, White ash changed



favorably both in number and in basel area; while the basal ares increase
for elm ia very slight," alth‘o'ugh it had increased numerically almo.st
605, ‘This same relationship is brought out more forcefully wi.t.h iwn~
wood wh:.ch had undergone a positive change of 68% numerically, but’ gainad
only 1:5% by basal area, It must be remembered th&t these figures do
not indicate so: much t.hq_ rel#tiva importance of a species in the stand,
but they do bi.ndicate the 'deg‘ree of change that a species has undergone
relative to the change undorgonj%y other species. It brings out the
tendency of change in the stand, |
hanges within the Individual ﬂgeciea.

The precéding discuesion has considered the direction of change
of the species in relation to each other, The nez;t consideration shall
deal with the changes that have taken place within the individusl spesies.

Red Qsak Group: The red oaks display a fevorable trend in reproducﬁion.
A positive change of 9% in the 1 and 2 inch classes is recorded. Al-
though the species makes up only-89% of its original number; the-basal
area has increased to 118% -of the original, The diameter distribuﬁan ‘
is deficient, almost lacking, from the 3 to' the 6 inch class, Other
diameters axe‘wgll'vrepresented’ to a 19 inch limit., The larger trees
are lgrowingﬁ_, at a rate étf‘ 2 inches per decade, The average diameter of
red oak has increased from 107.,55. to 11.9 inches,

&i_._&_e_ Qaks: White oak is on the decline in the composition of this
, stand' Reproductien is falling off, There is a _nega,_t:].ve»c;hanga of

6‘!%”b'etwe‘en' the 2 and 6 inch dismeters, It constitutes only 66% of the
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original number end 77% of the original basal area, Fair diameter
distribution is limited Betﬁeen, the diameters _froﬁ 4 to 13 inches. Above
and below:these diameter classes the distribution of white oak is very
defici;ent;" The larger trees of .thve species 31 and 35 inches in dianmeter
are still growing at a rate of 2 inches per decade,
 ¥White Ash: White ash shows an increase of 88% by numbers and 16%

by baaa; Area witliin. the'l to 3 inoh'diameter classes, It mounted to
341% of its origihal number az;xd to 157% of its original basal area.
The diameter distribution aﬁove D .inches is very _ecattqréd with few
representatives here and there to @ 17 inch diameter limit, The groﬂh
rate of the individual trees, of large pole sigze, is again 2 inches
per deoade'; | | i

Hickorys Hickory is loesing ground in the small pole class, Re-
‘prbduction, in the form df sapling,,ev is at a_stand. at_ill 5 but from an
8 inch diameter upward t.he epecies has increased its represe‘ntatioq
" in the st‘and.. The general trend is toward a reduction of hickory.- It
mekes up numerically only 72% of the original number and 106% of the
besal areal _»‘rhe_' diameter dietribution, when hickory is coxiéider.ed as
a concemitﬁrif -Bpecies in the stand, is good, |

!Lt;al_e_zuaple, in general has maintained the same position in the
a,tafxd.., Its representation is 98% of the original by numbers, ‘and 97%
by basal #rea. _Howevfer_,ﬁ a x-ei,atife gain of 41% in the sepling class
is significant as it indicates a futu;e_ incr_éase of maple in the com-

.posi.tiori”:'of the stand, The diameter distribution with the exception of
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the 3 and 4 inch class is good to a 17 inch diameter, There is a 22
inch diemeter tree recoxfded"in 1932, while in 1722 a 16 inch tree .
_ marked the upper diemeter distribution, This wouid ‘indicate an er}or.
in the tally of the species at one time or another, |

.E_:]‘xg::, I§ the aepling_ class elm is well represented. Nnme;-icaliy
it has increased to 265% of the originel occurance, | but only to 104%
of the basal areas, Most of the increase occurred in the 1 and 2 inch
diameters, Elm repreeentation above the sapling class vie‘- inéiénif‘iaéat.

Baaewood: .Basswood displayes & large relative increaee over its
original frequency, It mounted to 534% by tree numbera and to 71&1%
by basal area. It is present only in the 1 to 4 inch diameter classes,
and makes up but tl.44% of the total stam table and 0;16% of the basal
area of the stand, v

Black Cherry: Black cherry also shows an increase in the eapling
class. This species makes up only 0.45% of the stand, but it seems
to be on the increaae.

B.LQE Welnuts There are no black walnut trees below the 9 1nch
diemeter class, The few saplings which were present :ln 1922 have dis-
eppesred, There are only 4 representatives of that speciea in the

stand,

Less Desirsble Species: Ironwood has nearly doubled:its former
representation in t}ié ‘stand, though its basal area renamed practically

the same, This species makes up 60% of the stend in numbers and 5%
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by basel- afea, as against 44% and 5% respectively in 1922. All of
the incresse hes occurred in the 1 to 3 inch diesmeter classes. While
47% of- the basal area was removed from the larger trees, 53% were'
gained i’n basal area by the smaller trees, There ‘still are a few of
"fhe larger ironwoods stending. | |

Other less desirable species are of minor 1mportance in the etand.
Although dogwood shows a 50% gain 1n the 1 inch class, the remain;ng»
50% change resulted in elimination of dogwood in the 3 to 5 inch
diameter classes, Havbhoiﬁ was entirely eliminatéd. _Bluetbeech-die-
pleyes a very slight in_crease; These species at the'_preaent t.ime" gré of

no importance in the stend,

DIAMETER DISTRTIBUTION OF THE MORE DESIRABLE SPECTES |
Fron chart-lb it is seen that the reéreséxiﬁﬁtion of the more desirslide
species in the stand hes incressed by 6%. Most of this incresse took
place in the 1 and 2 inch diemeter classes, The frequency dis’ﬂrf‘“

-

bution of the diameters canbeat ‘be descr,ibed by statistics. In 1922
the average d:.ameter was 7.8 inches and in 1832 it had increesed to

9. 35 inches. The standard deviations were respectively 4,74 and 4.96
inchee,, ‘While the coefficient of veriation chenged from 61% to 53%.
This cle;rly indicates that the better specivea in the stand are gaining
and’ that their diameter distribution is beconiing, more and more normel.

The distribution to & 17 inch d:.ameter is fair, there is however & de-

ficiency m the 3 to 5 mch dlametera,' Above the 17 inch diameter the
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distribution is broken and scant. The change in the stocking of the
stand, including the less desirable species, is refledted best by the

spacing figure, which changed from 20,02 to 19.68. The average number
of trees per acre changed from 355 to 515 trees per acre; while the
basal ares increased from 85.53 sq. ft. to 88.49 sq, ft. per acre.
The average diemeter of the stand as a whole, ‘es computed from basal
areas, decreased from 6,6 inches to 5.7 inches. This change is notv

significant, it is the result of a large increase of ironwoods in the

1l and 2 inch classes,
The outstanding fact& ;vhich have becomé evident from the analysis
of compartment six are as followss ' , |
Pirst, the proportion of the more desirable species in the étand
is increasing as illustrated by an increase to 334% in the 1 inch‘
diemeter class and an increase to 228% in the 2 inch diemeter class
of the original representation of auch species.
Second, the diameter distribution of the more desirable species:
is improving e&s illuatrat_ed by & decrease in the coefficient of lvariation_.
Third, white ash, elm, and basswood are aggressive species in thq
stand as shown by the in;zrease of their tree nﬁmbers.
Fourth, red oak is the conao’z'ting,ap,ecies in the stend and ﬁ. dis~
playes a strong tendency to maintain thet position; while white oak is
decidedly on the~downhill. grade in the Eomposition of the stand,

Fifth, Ironwood disj:layes e large increase in the composition of



the‘lower canopy of the forest. ?hiﬁ, however, is no indication of an
undesirable effect upon the stahd, Ironwood as a nurse tree and as &
site 1m§rover mey fullfill a much needed task. When competition wiih
more desirable species arises the competing ironwood cen elways be
removed. In the absence of such competition ironwood may well act

as a beneficiary agent,



ANALYSIS OF COMPARTMENT X
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ANALYSIS OF COMPARTMENT TEN

The first improvement cut .waé applied to campart.mex;t ten in 1926.
An intermediate cut took place ixi'1931 s and the lest improvement cut
was adﬁiniatered in 1936. Addition#l ” silvicultural treatment consist~
ed in the p-lﬁnting of coniferous species. In the following discussion
reference is made t»o the tables found in the Appendi}i under compart-
ment ten,

G'haggesuig the Composition,

The changes in the general composition of the stand become evident
from chart 1, The striking feature of the change is sgain, the marked
increase of white ash which increased by numbers from 6% to nearly 11%,
and from 2% to 4% by basal area, in the relative composition of the

stand, Other natural increases in the stend composition have occurred

in hard maple and black cherry. The former increased from 0.4% to 1.5%
by tree numbers vand‘fronyifl.‘ﬁv% ‘40 2.4% by basal area. Black cher:j
which mekes up é larger percventagé in the composition of the stand in-
creesed from 14% to 16% by numbers, and from 1.6% to 3.2% by basal eree,
The coniferous spéciea in the estand increessed as a resuit of planting.._
They now meke up 17% of the stend by tree numbers as against a 5%
representation in 1926, The‘baeél area changed from0.25% to 9% of thé
bﬁaal area of the efand, Scotch pine alone constitutes 7.5% thereof,

In contrast to other compartmente/ red oak has decreased its basal
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area position in this stand from 43% to 35%. The numerical position of
red oak re'mained the same,  White oak, although it decreased in numbers
from 2,4% to 1.3% has increased in basal area from 9% to 12%, Bass-
wood ieilooaing ground in the stand composition, it decreased nmnérically
from 32% to 24% and by basal area it decreased from 15% to 13%. Hickory
also i;.on tﬁ;de.cline as reflected by a basal area decreased fromv9.5%

to 4.5%.

The less valuable species in this compartment are evidently being
replaced by more desirable species as indicated by a decrease in the
numerical .etand composition from 26% to 10% end from 5% to 1% by basal
erea, The stand differs from other compartments not only through the
presence of conifers, but also by & much lower representation of iron-

woods,

' The above description deals with the general changes in the com-‘
position of the stand. It doés not indicate the direction of change of
the species themselvesA, nor does it show the degree of change which
the various species have undergone,

Begree of Change gi_t_llg Yarious Species,
It becomes evident., at once, from a study of teble 2 that the act~

ual changes of a species are different than the compo_siﬁion chart 1
would indicate., The '&ire’ction of change; and the deg;ree- of change of

a species in relation to tle change undergone by other species are

brought out in chart 2,
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'Somg of the results coincide with those of the previous discuasion;
For instance, white ash and black cherry indicate a pronounced gain in |

both cases, Though from a study of chart 2 it is seen that cherry has

really undergone a much greater change than was indicated upon chart 1,
Its numerical cheange amounts to & 12% gain of the sum total chenge under-
. gone by the stand, Ash has gained 14% by numbers in the change of the
a'_r.and. Red oek which decreased in the Qﬁand comp;:aition has actually |
gained 2% by numbers, though it.s‘ basal area displeyes a negative change
"of 33%. | The same holds true of elm, its relative position in the stand
remained the same, while it ectually increased 4% by tree m‘mbers,- re-
lative to the sum total change undergone by the stend. The most proan
ced change by tree numbers resulted from planting, this amounte .to a
32% increese for Scotch pine, douglae fir and white pine. The baseal
area change of conifers amounts to sbout & 16% gein,

As a group, the conifers have undergone the second greatest positive
chenge in the stand by basel area, and it mey be expected that this
gein in the future will become much more pronounced. The less desirable
species listed under miscellaneous species have suffered a relative
deduction of 19% byl'number‘s and 7% by basal area, The stand as & yhole
lia,a increesed in tree numbers by 25% and decressed in besal eree by 19%,
Thisbasal area decrease will soon be remedied by the growth of the

younger saplings which are now much more numerous,



OHANGES WITHIN THE INDIVIDUAL SPECIES

The preceeding ahalyais has canaji&éred“the‘. changes in the a‘t;and
in relation to the sum total stand, and in relation to other speéies in
the stand. The following discussion treats each species separately
in order to point out the changes undergone within a species in respect
to diameter class changes and with regards to reproduction, and thé
general aggressiveness of a species in the stand.‘

Red Qaks Red oak displayes a gain 'in the sapling class MGh
amounts to 45% of the numerical change Mergone ;rifbhin the species,
Most of the remeining diameter classes record & loss in numbers of tree
per diameter class. Red oak mounted to 122% 'of.j.t.e, originsl number,
taken as 100%, and to 63% from its c;rigin;i' basel aree, The diameter
‘distribution of red osk extends to a 28 inch limit, however, it is a
rather thin distribution when conaidezled from the frequency of trees
per dia?net.er, Red oek still constitutes 1/3 of the basel area in the:
stend. Even though its basal area hes been reduced considersbly, the
specieé is by no' meens assuming an inferior position in tlre-,sténd;’ 11.
is rether §n the aggressive side,_as indicated by the increase in the
sapling cliassv.; v | _

‘White Oaks White osk has been reduced to 65% of its original
“number, .while itavbasal area »’reméined constant, 5% of the deereaae‘ .
| occurred .in the sepling cléss. There is & generai loss pf trees through-
out the diesmeter classes of white oeks The ‘-'spe‘ci'ésf is‘ton-the- declinse,
this is apparent from its diemeter distribution which is thin end more
aea@tered‘" then formerly.
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White Ash: White ash more than doubled its originel number and
incressed ite basal areas to 163% of its former besel erea., Practically
ell of the incresse was obteined in the 1 to 4 inch diemeters, above
*. thie dismeter only & few trees are represented; smong them a 20 inch tree
which has grown af. a rate of 2 inches in one decade, |

Hickorys Even though hiékory has reduced in basal areas to 3% of
the o'z;iginal-wbaeal area of hickory, the numerical representation vof the
species remained eluost the same, due to an inoresse of hickory in the
sapling class, The rather scant diameter distributien vé.bove tize BEPw

ling class ceases at 13 inches/ with 2 trees above that diameter,
| Elm: Elm has incressed in tree ziumb_ers end in basel area to 123%
and 116% respectively, There has been a very consistent increase of

elm to a 16 inch diemeter, excepting the 1 inch class whefe & négativé
21,.5% change occurred. But there still is an ample representation of
eim in the 1 inch diameter class, The distribution of elm is good te
" end 11 inch diemeter, above this diameter & few single trees ere found
in scattered diameter clesses to e 32 inch limit,

Basswoods = The greatest change for basswood ocourréd in the 1 inch
class diamet)ér,, where a negative change of 53% took place, Prom the

3 inch to the 12 inch diemeters only positive changes took place, 8o
that the final reduction in basswood is but little below the original
representet ion of the species. ,Th.é diameter distribution is good to an

" 8 inch limit, formerly the limit of fair distribution was m’a;ked by

the 6 inch diemeter class.



‘Hard Maple: Hard maple-displays a large relative increase which

amounts to 462% by numbers and 123% by besal area of the original stand
of maple, however, maple makes up only 1.6% of the stand composition and

the ;blative gain is therefore not so important. v'_l'here_afe practically
no t;ées=- sbove the sapling class, |

M__M: Black cherry is strongly represented in the sapling
class of the stand and is still incx;eaaingv in numbers, It has increased
to 144% of its former number and to 164% of its former basal area.  In |
the stand cherry makes up 16% by numbers and 3% by basel area. The
&iameter distribution extends to 7 iﬁches, with most of the trees in
the first 3 inch classes, ” |

| Black Welnut: Black walnut is more sbundant in this compartment,

‘it makes up 3% of the stand by tree numbers and 4% by basal area,
Numerically it has mounted to 127.5% of its original numbgg, in basal
erea it decreased to 85.5%. ‘Tl_ievre is a good dismeter distribution to
a 6 inch diemeter, with a few additional scattered trees in the higher
dismeter classes to a 21 inch limit, The larger trees appear to be
growing at a rate of 2 'inchés pér dedade. ' |

~Ironwood and Blue Beech: Of the less desirable .specie's, ironwood
and blue beech displey a tendency toward an increase in the Merical
representation in the stend. However, thé besal ereesof both species
have decreased; that of iromwood has been reduced to 47% of the original,

Ironwood and blue beech are represented only in the first 3 diameter
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classes as against a previous representation to a 7 inch and 8 inch
diemeter respectively. Both species combined constitute 9% of the stend
by numbers end 0.9% byvbasall aréa.

Miacallane;ma pecies: A decided changg, has taken place smong the
miscelleneous ;becies, which conéist of d’égwood,, sassafras, blue ash.
and hgwthorn, . These species have beenhractical‘ly eliminated, There
are only 6% of the originel number of these trees left, and ohly a little
over 1% of the basal area is left. The diamef.er distribution of these

species formerly extented to 9 inches, while now it ceases at 3 inches.
In the composition of the stend the position of these species hes de-

clined from 10% to 0.5%.

Qoniferous Species: Of the soniferous species, scotch pine 4s the
15 the most abundant species. It constitutes il% of the treesv ‘in the -
stand. Dougles fir ‘makes up 6% by tree numbers, and white pine con-
at.itutea only O.4% in the composition of the stand, Scotch pine is now
represented to a_,..‘;_é inch diameter as a.g,avinst_a former 2 inch limit., And
douglas fir is fo@ to a 5 inch diameter as against a fofmer 1l inch
diemeter. White pine has come into the stand since 1926 end is repre-
sented in the 2 di 3 inch di‘ameters; According to the babove f‘igures,
some specimen éf scotch pine and douglas fir are growing at & rate of

4 inches per decade.
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DIAMETER DISTREIBUTION OF THE MORE
DESIRABLE SPECTES IN THE STAND
"The diameter distribution is best described by meens of statitics.
The averagé diameter has chang,ed'» from 3,5 inches to 3.0 inches, The
stendard deviation decreased from 5 to 3.7 inches, and the coefficient
of variation decreased from 150% to 123%. It becomes obvious from these
data that the distribution is becoming moré concentrated about the mean
diameter, and is approaching toward normality. Thé‘re is a large pro-
portion of small trees in this stand, between the 1 inch and 5 inch |
diameters. From the 6 inch diemeter class to the 32 inch class the fre-
quency of trees per diameter cless is ,;teadily decreasing, and is some-
what déficient from the 12 inch diameter upwerd.
As a reaﬁlt of a much larger number of young trees the stocking of
'the stend has become mbre open,  The spacing'“ figure changed from 21.6 to
24, The chenges in the stend reduced to an acre basis are as foliows:
‘fhé number of trees has .i.ncreased from 445 to 554 trees, thé baaal area

\ .
decreased from 73.31 to 59.63 square feet, .And the.aversge diemeter,

- computed from basel aresgchanged from 5.5 to 4.4 inches. With the grest
preponderance of young trees in the stand the basal area will soon in-

crease and the stocking of the stand will improve,
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SUMMARY
A brief summary of the results of thp analysis of this compartment
is given to emphasize the more outstending changes which this stand has
undergone,
One of the outstanding features is the opening up of the stand as

8 result of the removel of 19% of the basal sree of the forest.

This 4sma11 basal area of the stand is a natural éonsbquence of en-
couraging the growth of the lerge number of saplihga of depireble tree
species which ﬁava increased their numbers by 59%._

This gain in the sapling class is partly due to a natu--al increase
from the reproduction of white ash and black cherry, and to e lesser
extend to an increase of elm, maple and red osak,

A large percentage of the gain in the sapling claéa has resulted
from the planting of coniferous specieabf which scotch pine is the
most numerous, followed by douglas fir, and a small emount of white pims.

The less desirable species in the stand have been greatly reduced,
though ironwood and blue beech are numerically on the increase in the

stand, However, they are represented only in the sapling class and have
little influence upon the composition of the stand, The totel basal

area of theée less:desirable apegiesv amounts to only 1% of that of the

total stand.
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Common Neme | §cientif;é Name -

Ash, Whi‘be.a......‘......u..un..u..,?i’iéxinue Americam;'~f.
ABh, bluecooocaocooocoooot,ooooooa.cpu_c.’Fraxm quadrazguiata
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,.//' frme)

’s“%
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Pine,vﬁhite......,.;f..................Pinua strobus
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Walnut, blackscce ceseccssscssses soesce .Juglans nigre
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