
• 

'l'wenty years of change in the Hutcheson ~Iemorial Forest 
. Judy S. Sul~er 
Rutgers Uni\·ersit)' 

Sulser. Judy S. (Rutgers Uni\"ersity. Xe\,.. Brunsv,dck, 
N.J.) T\o,:enty years o( change in the llutch~son ~1emorial 
Forest. flu tche.son !\-lernorial Forest Bull. 21 .t,: l:'i~24. 1971. 
A n1ea.s.urem~nt of the temporal chang~s in the vegetation 
of ffutcheson ~lemorial Forest over the past t,.,.·enty .)"ears 
was attempted through a comparison of qua.drat and tran­
sect data collected in 1950 and 1969. Th~se data ,vere accom­
panied by data on the light environment '""ithin the forest. 
Although the gap areas created by ,vindthro,-.s or death of 
trees are characterized by more int~nse sunlight, the forest 
floor beneath a continuous canopy and understory has he• 
come more intensely shaded. In 1950 the a,;erage percent 
light penetration during the summer months ,vas 3.7 and 
3.4 at 6 inches and 6 feet above the forest floor. In 1969 
the a,·erage light penetration had dropped to 1.1 and 1.8 
percent of fu)l sunlight. The more intense shade y.•bich 
has developed beneath the canopy has favored the establish­
ment of shade-tolerant species, suth as the maples and 
beech, while inhibiting establishment of such less shade­
tolerant species as the oaks. Therefore, succession within 
the forest appears to be progressing from an oak-hickory 
forest to one in which the northern hard,voods-the maples, 
beech, and ash - are becoming more important. This 
succession and its rate are strongly associated with the 
effects of fire, windstorm, and drought, and the relative 
tolerance or the component species. 

The \Villiam L. Hutcheson hlemorial Forest, an 
old oak forest (Buell, 1957) of approximately 65 acres, 
is situated adjacent to East Millstone, Ne,v Jersey. It 
is on the Triassic Piedmont and is underlain by the 
Bruns,vick formation from ,vhich its soil is largely 
devel~ped (Ugolini, 1964). Recent change in this forest 
is the subject of this paper. 

The present composition of Hutcheson Memorial 
Forest has been affected most strongl;: by conditions 
that existed at the time the present trees became 
established; but it is also affected b)· all that has hap~ 
pened since that time. The histor)· of fire (Buell, 
Buell. and Small, 1954) presumably accounts for the 
dominance of oaks in the canopy; the elimination of 
fire has played a major role in the later development 
of the forest. ~!ore recently, ,vindstorms and drought 
have had their influence. · 

The windstorm of November 1950 · toppled and 
broke more than 300 trees. l\Iost of these damaged 
trees \vere removed by loggers the {ollo,ving year 
(llonk, 1957, 1961a, 1961b). Since the 1950 storm, 
hurricanes in 1954 and 1955 caused extensi\·e damage 
to the forest (Reiners and Reiners, 1965). An addition­
al 186 trees , .. ·ere injured or killecl b~· the severe sun1-
mer drought of 1957 (Small, 1961). It is likely that 
these events have affected the de,·elopn1ent of tl1e 
forest. 

The objective of this study ,·vns to investigate the 
manner in ,vhich the forest vegetation has changed 
over the past t,,·cnt)' ~·ears. Tl1i:; in,·estigation is 
based on quantitative comparisons of the forest 
\'egetation and the light penetration beneath the can­
opJ'·. Data ,·vhich had been collected in 1950 b·v Drs. 
l\Iurray Buell, Helen Buell. and John Srnall, and data 
,vhich I collected in 1969, \Vere utilized in these 
comparisons. · 

Th~ ,villiam L. Hutcheson llemorial Forest has 
been preserved as a natural area for ecological re­
search. As such. a record of the forest ,·egetation 
through time ,\·ould be valuable to future in,·estiga­
tions. Also, with a temporal record, past studies mal· 
be considered \1.ith a kno\vledge of the changes \\·hich 
ha1;e taken place ,vithin the forest since that· time. 
Records of the vegetation a.re particulal'l)· ,·aluable 
since the forest is in a successional stage of de\·elop~ 
ment (Monk, 1961b). 

Methods 

To accomplisl1 the objective of a quantitati\·e com~ 
pari:;on of the data collected in 1969 ,vith those \\'hich 
had been collected. in 1950, it ,,·as essential to use 
precisely the same methods as those ,vhich had been 
employed pre,·iousl~·. · 

LIGHT ,1EAStJRF-1\fEr-'T 

A 100-meter light line has been permanently mark­
ed since the 1950 light studies. Light ,vas measured 
using a \Veston light n1eter (Model 756) at one-meter 

· intervals along this line. Readings ,vere taken at a 
le\·el of 6 inches ancl 6 feet abo,·e the forest floor. 

Light readings ,vere recot"ded on a v,eekl:t or semi­
mon t hl)· basis as ,veather permitted. These readings· 
,,·ere restricted to sunn~· days bet,\"een the hours o! 
11:00 .~.l\I. and 1:00 P.:a.I. Ten reaclings ,vere taken 
in the open fields adjacent to the forest before and 
after tl1e completion of the forest readings. These 
readings '"·ere averaged to give the illuminance of full 
sunlight on each particttlar da,·. The 100 readinus . . ~ 

taken ,v,thin the forest ,vcrc also averaged anti then 
di\·ided b~· the illuminance of full sunlight .. Thus the 
light penetrating throt1gh the canop}· to the levels of 
6 inches and 6 f ect al>ove the forest floor \,·as ex­
pres~ecl as the percentage of full sunlight for that 
day ... ~n atten1pt ,vas n1ade to ha \"e the 1969 rcacling:; 
coincide as cJoscl~· as (lOssiblc \,·ith the elates of the 
19~0 light reacJings. 

• 
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Vt-:G1-;TATto:s A.'iAL \·sis 

·1•ra11scct~ .. ,nd r1ut1lirnts <>f \·,¼r~·i11g sizt'S ,,·ere U:iCtl 

: to ~:11111>l e t l:c (ii ff cre11 t ,.t'l-'Ct at ion la~·t•r::; ,,·it 11 i11 Llll' 
fort•~t (~.,igttrll 1). 1'11c t:>X,ict loeatit)ll of tJ1c 1950 ,1tta<.l• . . 

rat~ ,vcre lltt{)lic-atcd ,,·itlt a gol>t.i <legrt~c of accurac~· 

I 2 3 4 

(1''igt1rcs 1 .,n,l 2). 'l'he i11forn1ation for the llositi•J11ing 
of tl1t? tra11scctg ,v,1s obt .. tinccl fro111 J. 1\. S111a.ll's fiel<l 
1111t1?book. l <lro,·t• 111et,1l pilll':; i11tu tl1c gro11nrl as lll'r- A 
n1~tncr1t n1 .. 1rkcrs. Tl1esc a.re ,1.t the en<Js of e,:i.ch of tl1e 
t r.tn~l·ct l i11es :.1.11d ar~ 1>aintecl l1l ue. 1·11cir locatiotl$ 
arc i11clicatcll l1:.· solicl circles i11 f'ig11rc 1. Thus tl1e 
s~i111pling arc,l is pcr111a.ticntl~· marked for future 8 ~~~~.;.:,_ 
reference. ~ 

'fhc arborescc11t la)·er ,,•as sa 111pled usi11g t,vent)·­
five 10 x l0-111ctcr quadrats. These quadrats ,,·ere c 
arranged on alternating sides of four con1pass lines f1f?;,7tlf~~~";~ 
and spaced ten tneters apart (Figure 1J.1~he dian1eters -F _ 
of all trees ,,·ithin the quadrats o,·er one inch in dia­
meter at breast height (d.b.11.> ,\·ere recorded. Tl1ose D ~:..4L...~~CLLi 
trees ,vhich occurred on the boundarl· lines of the 
quadrats ,,·ere considered ,,·ithin the quadrat for 
sampling. purposes. From these data the basal area, E 
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density, and frequenc)· ,,•ere calculated. 
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Fi1.ture 1. Thl' arrangc1nl'nt of the quaclrats on alternate 
sid~s of four tran::.ects. Th~ inforrnatiun for the positioning 
of tl1ese tran~c<:ts ,,·as ohtainl!d from J .. .\. Small's fit?ld 
notebook. Also sho,vn is un enlargen1ent of one of the quad• 
rats depictini subsample units. The circles at the ends of the 
transect lines indicate the location of the steel pipes. 

+ 500 FEtT 
l. I I l J, I 

Figure 2. The position of the transects \\"ithin the forest. 
The san1pling area ,,·as located on the upland site at Hut­
cheson l\femorial Forest, designated by llonk (l957) as the 
l,..ibllnlll»i acerifoliuin shrub t)·pe. 

Tree co,·erage data ,vere obtained along a 100-meter 
transect b~~ the line-intercept method, that is, b:, pro­
jecting the cro,,·n of the tree onto the ground and 
n1easuring in decimeters the spread of the crown over 
the transect line (Bauer, 1943) . .A co,:er sight ,vas used 
to determine the limits of the tree cro,,·ns along the 
transect (Buell and Cantlon, 1950). Co\·erage of the 
indi\·idual tree species ,vas expressed as the total 
decimeters of co,·er and as the percentage of the total 
co,·er of all species, including space, along the tran­
sect. This transect ,vas located along the 100-meter 
light line, and is kno,,·n to be precisel)' the same 
transect as that used in 1950 and 1953. 

. 

Saplings were defined as those indi,·iduals of tree· 
species under one inch d.b.h. and o,·er one foot in 
height. The number of saplings ,vas recorded ,,·bich 
occurred ,vithin the t\\.·enty-fi,·e 2 x IO-meter quad­
rats located ,,·ithin each of the larger quadrats and 
along the main transect line. Density and frequency 
for each of the sapling species ,,·ere calculated from 
these data. 

\Voody species comprising the shrub layer ,,·ere 
sampled using the line-intercept method as described 
abo,·e. Co,·cr ,,·as taken along transects running 
diagonall:r across each of the tree quadrats and ex­
tending a total of 20 n1eters. Co,·er "·as recorded in 
decimctel'S for each shrub ~pecies and expressed as 
the percentage of 5000 decinleters> the total length 
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of the 25 transects. Frequenc~· data ,vere ,llgo obtain­
ed for all shrub species. 

\'\i oody ,·,ne::;, such a:; hone)·su<'.kle (Louicel'a jc1;,(>-
11ica), poison iv~· (RI, 11s raclic<1.>t.~). and Virginia 
creeper (P<t,.thettocis~tt:; q1tit1(Jttefi1lio), \,·l1ich \,·ere 
tJ'ail ing a long the grot1 n<I, ,,·ere rccorclecl \Vi th the 
herbs. Those found climbing on shr~b-s t\ncl saplin~~ 
,,·ere rccordecl ,•.ith the shrlths. 

The herbaceot1s la)·er ,,·,1::1 satnplecl u::;ing one hun­
<lrccl 2 x 0.5-meter plots locatl'<l \\·ithin caeh of tl1c 
corners of the tree qt1adrats. Percent co,·er ,,·as 
estimated for each of the non-,vood)· herbac~Olls 
species, as ,,·ell as small ,vood.,· s1>ecies ,,·hich occup~: 
space in this la.}·er. The percent of ground unoccupiecl 
b)-' herbs \,·as also estin1ated. Freql1enc~· data \Vere 
obtained for all herb species. \\.ithin these quadrats 
the number of seedlings of tree species \\·ere a\so 
recorded. 

All vegetation sampling ,,·as initiated arid com­
pleted in June of 1950 and 1969, ,vith the exception of 

·the t rt!e Co\·et· cl,1t~l \vf1ich \\·er~ olltaine<I in Octol,er. 

\' ot1cher specimen., \\·ere des,osite<l in the Cl1r)·slet· 
l{crt)ari\1tn at R\ll~cr~ - The State C'ni,·l>rsit,·. 
~ornenclnture folio\,·:; tl1e r\C\\· Britton and Bro\-..:n 
Illustrated Flora (Gleason, 1968l. Li~ts of the ~pecies 
,,·hich have Leen fo\.tncl ,,·ithin the }lt1tche~on iiemo­
rial Forest l\a.\·e been con,pilect by ~lo11k ( 1959) and 
r'rei ancl Fairbrother~ ( 196:}J. 

Results 

.. .\ con1parison of the clata coll~ctecl fc,r the ~·ears 
1950 and 1969 she,\\"~ significant changes in all the 
\·cgetation la)·ers \\·ithin tl1e forest. Fluctl1ations of 
the light environment ,vithin the forest ha,·e ac­
companiecl these ,·egeta.tion cl1anges. 

THE FOKEST V£GETATIO!'i 

. Trees 

From an exan1ination of Table 1, it can be seen that 
the oak::; still don1inate the cahop)·. Qlte1-c1,s albc, l1a.s 

Table 1. Density, frequency, and basal area of trees over one inch d.b.h. for 1950 and 1969. Density, frequency. and 
basal area are on the basis of twenty-five 10 x 10-meter quadrats, a total of 2500 square meters. Density is presented for 
three tree size classes and the total. 

Species 

Cornus florida 

Ouerc11s alba 

Fagus grandifolia 

Ouerc11s ve/u tina 

Ouercus borealis 

Carya ova/is 

Acerrubrum 

Fraxjnus americana 

Acer saccharum 

Ulmus americ.ana 

Acer platanoides 

Amelanchier arborea 

Total 

Year 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1-3.9 
• In. 

224 
213 

--
6 
8 

--
--
-
1 

-
5 

1 
14 

1 
2 

1 
1 

--
-
1 

233 
245 

Trees one inch 
d.b.h. and over 

~9.9 
in. 

10 in. 
or over 

103 
106 

2 
-
1 
2 

--
--
-
--

. -
2 
2 

--
-
1 

--
-
1 

--
108 
112 
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-
-
16 
18 

3 
3 

4 
4 

4 
2 

4 
2 

--
--
--
--
--
--

31 
29 

Total 
density 

327 
319 

18 
18 

10 
13 

4 
4 

4 
2 

4 
3 

2 
1 

1 
14 

1 
3 

1 
1 

-
1 

-
1 

372 
386 

• 

Fre-
quency 

25 
25 

13 
15 

3 
3 

4 
4 

4 
2 

4 
3 

2 
4 

1 
6 

1 
3 

1 
1 

-
1 

-
1 

25 
25 

Basal 
area 

(sq. ft.J 

< 
{ 

( 
. ( 

( 

13.5 
16.3 

30.5 
38.5 

4.4 
6.2 

5.7 
4.1 

1.9 
3.0 

8.0 
3.0 

0.4 
o.s 
0.1 
0.2 

0 .. 1 
0.2 

o. 1 
0.1 

-
0.2 

-o., 
70.4 
72.3 

• 
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Ta!>lc 2. Coverage data for t,ees ov.!r one inch d.b.h. for 1950, 1953, and 1969. Coverage is expressed as total deci• 
n1eter:; of cover for tiach species and also as the percent of the total cover of all species, including open space, along the 
1000 d~cimeter transect. 

, 

Total dm. cover Percent cover 
Species 

1950 

Cornus Florida 939 

Ouercus alba 387 

Ouercus borealis 173 

Ouercus velutina 130 

Carya ova/is 109 

Acerrubrum 59 

Acer saccharum -
Open space -
Total cover (excluding space) · 1797 

the greatest dt-nsit)· of any single tree specie~. and in 
1969 all indiYiduals ,,·1.,re larger than 10 inches in 
diameter. Qlterc1ts t•el11.ti11.a, Q. borealis. Fa9us 
g1·a11difolia, and Carya 011alis are the onl)· other tree 
species in this size class. F,1gu.'J gra1,difolit1 is also 
represented b)' a nun1b~r of smaller tree~. but the 
frequency <Jf this s1>ccies is lo,v. These sn1aller in­
dividuals are root sprouts g1·olipt!d ctrol1nd the larger 
IJaren t trees (1-Iai 11es, 1965 ). 

'l'l1e densit ,. of J,"r,1xi1lzts <1 ;11e;-ica11c1 J1as i11creascd • • 

fro1n one individual i11 1950 to 14 individuals found in 
1969. Tl1ese trees ,,·ere all le:;s tl1an 4 inche~ in clia­
n\eter, and 10 of tl1e 1-1 \,·ere clump~d ,Y1tl1in t,vo 
quadrats in gap areas. 

Three species of n1aple ,,·ere found in the 1969 sam­
ple, Ace1· ntbr1,i11, A. s<icclla1·,,,,1, a11d A. plaftl>loides, 
the latter bei11g absent from the 1950 sample. Both 
A. 1·z,b1·1, nt and A. S<lCCl1ar11.1n sho,,·cd an in('rease in 
densit)· and frequenc~· since 1950. 

The under~tor}· of Cor1ll(S floricl<r had $Uffered 
greatl~· during tl1e ,vindstorn1s and droughts (Small, 
1961 ), but ca:1 be seen to ha,·e recovered in nun1ber 
almost completel~·. The 1969 dcn8it;r for Conl1,s 
floridu is onl~- six indi\·iduals l>clow the densit~· re­
corded i11 the 1950 sam1>le. 

The total densitl' (one incl1 d.b.h. and o,·er1 in 1950 
,vas 372 trees as compared to 386 trees in 1969. This 
increase ,vas largel~· due to the increase in t11c num­
ber of trees less than 4 inches in diameter. 

Tree co,·erage over a 100-meter transect is a,·ailablc 
for 1950, 1953, and 1969 (Table 2J. Tl1esc da.ta ,,·ere 
all collect~d in October along tl1t? saine transl!c·t. that 
is. al<J11g the permanent light line ,vithi11 the forest. 
The significance of tl1e 1953 data is that the~e data 
'"·ere taken just three )'cars after the se,·ere 1950 
windstor1n, \\"hereas tl1e 1950 data ,vere taken the 

1953 1969 1950 1953 t969 

643 832 52.25 45.00 44.SS 

171 333 21.53 11.97 17.84 

183 267 9.62 12.81 14.30 

142 172 7.23 9.94 9.21 

100 100 6.06 7.00 5.35 

62 105 3.28 4.34 5.62 

- 44 - - 2.35 

128 13 - 8.96 0.69 · 

1301 1853 
.. 

.100.00' 91.04 99.30 

n1onth before the storm. A continuous tree canop~ 
had existed along the light line before the 1950 \Vind­
storm. As a consequence of windthro," and ,,·ind­
break, gaps in the canopy \\·ere created covering 128 
decimeters of the transect in 1953. This gap space 
,vas reduced to 13 decin1eters by 1969, largely due to 
the cro,,·ns of bordering trees expanding into the 

· openings (Trimble and Tryon, 1966). Total tree cover 
was l1it{l1est in 1969, indicating greater overlapping 
of tree canopies. 

Conz1,s J1o,·ida has shov.-·n a remarkable recovery 
with 832 de('in1cters of co,·er in 1969. The 1953 cover­
age ,·alue of 643 decimeters was a considerable de­
crease from the 939 decimeters of cover in 1950. This 
same reco\·er)· ,vas true of Quercus alba, Q. borealis, 
and Q. i·el1,ti11a, which ha\·e increased in cover since 
1953. Tl1e increase in Q. borealis ,vas conspicously 
due to the gro,\·th of one large individual occurring 
on the transect. Carya oi1alis has decreased slightly, 
\\"bile Acer ntbru11i and A. saccharuni have increased. 

Table 3 contains the density and frequency data of 
saplings for 1950 and 1969. It is necessarl· to point 
out that the density of saplings may var~· with the 
qualitr of pre,·ious seed )·ears, as ,,·ell as the inten­
sitl· of light penetrating the canopy and the drought 
tolerance of the species. The number or Cornus flori­
da saplings has decreased appreciabl1,·. Fraxinus 
anzerica11u saplings ha\'C increased since 1950. It is 
probable that of the 22 saplings present in 1950 some 
must ha\·e gro,,·n to be numbered among the 14 small 
trees of F. ar,,erica1la in the 1969 tree sample {Table· 
1). 

Of the mapl~s, Acer r1,bnt1>t saplings ha,·e de­
creased in nui11ber. Ace,· plata1i,,,~des and A. saccltar­
uni. both absent from tl1e 1950 sample, \\"ere repre­
sented bl· three sapJings and one sapling, respective­
ll•~ in 1969. Carya o·valis like,\'ise had only one sapling 
present in the 1969 sampling. Fagus gra,1dif olia sap• 
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Table 3. Density and frequency of tree saplings for 1950 
and 1969. Saplings are d\1fined as those individuals of tree 

• species less than one inch d.b.h. and greater than one foot in 
height. Density and frequency of saplings are on the basis of 
twenty-five 10 x 2-meter plots. 

Species 

Cornus florida 

F taxi nus americana 

Acerrubrum 

Fagus grandifolia 

Ulmus americana 

Prunus serocina 

Crataegt1s sp. 

Carya ova/is 

Acer platanoides 

Acer saccharum 

Density 

1950 1969 

125 

22 

8 

3 

2 

1 

1 

-

-

67 

30 

3 

1 

-

-
1 

3 

1 

Frequency· 

1950 1969 

23 

8 

5 

3 

1 

1 

1 

-
-
-

20 

8 

3 

1 

-
-
-
1 

2 

1 

lings had decreased since 1950. The most significant 
feature of these data is the total absence of oak sap­
lings of an)· species. 

The density of seedlings. as \\·ell as sapltn~s. is im­
portant for the propagation of the species. The c1uali­
ty of the seed ~·car is likel~· to be an important factor 
in the establishment of seedling~, bl1t seeclling mor­
tality is gcnerall~· high (Kramer and Kozlo\vski, 
1960). Table 4 contains the 1950 and 1969 seedling 
data. 

• 

Table 4. Density and frequency of seedlings for 1950 and 
1969. Seedlings include individuals of tree species Jess than 
one foot in height. Density and frequency are on the basis 
of one hundred 2 >< 0.5-meter plots. 

Species 

Cornus fJo,;da 

Catya sp. 

Acerrubrum 

Ouercus alba 

Fraxinus americana 

Ouercus velutina 

Prunus serotina 

Jut1iperus virginiana 

Ce/tis occ;dentafis 

Prunus virginiana 

Betula sp. 

Density 

1950 1969 

. 
168 2288 

10 2 

5 

4 

3 

2 

2 

2 

2 

-
-

3 

-
17 

-
3 

3 

-
1 

l 

Frequencv 

1950 1969 
·, ' 
• 

61 

9 

4 

4 

3 

2 

2 

2 

2 

-
-

93 

2 

2 

-
13 

-
3 

2 

-
1 

1 

In 1~)69 Co1·t11,s .flo1·i,l<r had an o,·cr\\'helming num~ 
ber of seecllings. ~ugge~ting a pr~\·ious ~·ear of good 
seecl production. These seedling.; \\"ere all ahol1t one 
inch tal I, in clense p3.tches. 

Qtierctts ctlbt1. and Q. -vel1itinct seedlings. \\"hile hav~ 
ing lo\v densities in 1950, ,,•pre entire!~· ahsent in the 
1969 sample. Acet .ritbt·tt tu. tl1e onl)· n,:-.ple i)resent 
ir1 either 8!tn1ple, sho,,·ctl a cl(•c·rease in the nt1n1ber of 
~l;!c<.lling-:; ~ince 19~0. Otlicr than Cor·u ,,s flo,ida, 
F1ltJ.:i1t11s a1,ie1·ica,,c, \,·as the onl~- trt!e species ,,·ith an 
appreciable increase in the d~n:;it~· of seedling~. 

Shrubs 

Viblt17tl(lll ace1ifolilt111 is the dominant shrub in the 
forest, but it sho,"s a decrea~e in co'<·er since 1950, 

· ha,·ing suffered dt1rinj{ the drottght )·ears (Small, 
1961). Vib-1t1'?1ltt1t p1'1t1tijbli2,)tl and \-~ deittatltll? ha,·e 
increased in co,·er since 1950. V. dental!l11t ha\·ing 
been absent from the 1950 san1ple (Table 5J. 

. . 

Table 5. Shrub covarage and frequency fo, 1950 and 
1969. Coverage is expressed in decimeters of cover and 
percent cover of a tota1 of S~OO dm. Frequency is on the 
basis of twenty-five 20-meter transects. 

Species 

Vib11rnum acerifolium 

Viburnum prunifolium 

Lonicera japonica 

Parthenocissus quinquefolia 

Rubus $p. 

Rhus radicans 

Rosa multiflora 

Celastrus scandens 

Lindera benzoin 

Viburnum dentatum 

Sambucus canadens;s 

Vi tis aestir1alis 

Unoccupied space• 

Year Dm. Percent Fre• 
cover cover quency 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

1950 
1969 

t950 
· 1969 

1950 
1969 

1950 
1969 

2171 
1359 

28 
56 

13 
890 

5 
55 

4 
3 

2 
30 

2 
23 

1 
-

43.42 
27.18 

0.56 
1.12 

0.26 
17.SO 

0.10 
1.10 

0.08 
0.06 

0.04 
0.60 

0.04 
0.46 

0.02 - . 
1950 - -
1969 102 2.04 

1950 -
1969 28 

1950 -
1969 9 

1950 -
1969 3 

1950 2282 
1969 2368 

-
0.56 

-
0.18 
• 

-
o.os 

45.64 
47.36 

• 

25 
24 

4 
5 

t 
17 

1 
12 

1 
1 

.. 
5 

1 
1 

1 
-
-
1 

-
3 

-
2 

-
l 

25 
25. 

• Some discrt?pancy exists between the method of mea• 
suring the cover of the shrub layer in 1950 and 1969 such 
that the unoccupied space in the shrub layer for 1950 1.vould 
be greater in terms of the 1969 data. 
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:\la11.\· tl1,1ngl'~ i11 t l1C' <:1>,·l•r <,f sl1rt1l>s ar~ ~i~n i fil·ant 
<>f Ll1t:' ).!!lfJ c\l"l',l~ ,,·ithi11 tl1c · ft1re:.-:t. 1''<>r e:,an11>lt•, 
l,,J11i( 0(·rc1 j,1;;,,t1i<'<l }1,1~ i1,t1·e,1!'ell greatl)· ~int<.• l!),>0 
.. 1ntl 11~1~ l1l'tt>tlll' ,·c.•r)· extl'Itsive in the g,lf>~. l~iu,ler,, 
l,eu ~<>in. :1 l'l~l~ n t f ro111 t ltl' 1 ~)50 sa1111>l e, 110,r OCl'll J>iC's 
~a I> ,l. rl·~l~. /? c>s,, 111 u It ij7,,1·t.1 an c.l S<t 111 buc11 ~ c<t u,,,J <'ll~ i.o.; 

· ;.1rc fi~Itl :::1le(.·ies ,,·l1icl1 l1a,·t• l>eco111c l 1:-.tillJli~l1t•t.l i11 tl1e 
in1> :trl•,1~. 1, i l,l,,,. i::-c Pt, re, t ll('111,ci.~s ,,~ qui 11<1 ucj,,li<1 
an(l J?l111~ ru,/icr,11.-; l1a.,·e ~,,~(> incrca$c,I in co,·pr ~inec 
19.jO. 

Herbs 

• .\~ ir1llic:ate(l I))· tl1c data. rcrlain s1lccics occu1>)·ing 
t lie 11 '-'rl>,lt'C()tl::.: I a,·cr ha ,·e i ncreasti,I in co\·er sin cc . . 

l 950. \\~hile otl1ers ha\·e llecrease(l; some \\·ere ab-
sent i11 1969 (1'able 6J. Outstandi11g among those 
,,·hicl1 ha,·c incrt>ased in co,·er are Lo1ticeraj<111011.ica* 
and Pilea p11111.il<1 \,·hich are associated ,vitl1 the gap 
areas. PartJ1e1zocissus qui}1qz,efi>lia*, Podopl1yll1,i1t 
pellet t 1t 111,, and A 1·isae 1;za t ri phy ll1, n,. ha ,·e I ikc\\.·ise 
increased in co,·er, ,,·bile Galiz,1n citcaezans and I"z­
pn.tien.,; bij7ora ha,·c bccon1e n1ore sparse since 1950. 

A nun1ber of l1crb Sl)ecies found in 1950 '"·ere al>­
ttent fron1 the 1969 san1ple. l\ian)· of these ,,·ere 
prc~e11t in tl1c forest but did not appear in an:v of the 
plots ,,·here herbaceot1s plants ,,·ere sampled. It 
comn1onl)· l1a1>1>en:; that the 111orc infrequent mem­
bers of the plant con1mlJnit~· do 11ot occur ,,·ithin the 
sam1>l1? plots. 

. 

THE LIGHT ENVIRO.SMENT \VITHIN THE FOREST 

l'lea~urc111ents of tl1e ligl1t 1>enetration be11eath 
the forc$t eanop~· sho,\· con::-iste11tl)' lo,,·er percent­
ages in 1969 at both (i feet a11d 6 inches abo,·c the 
forest floor (1':?l>lc 7). R~lating this change to tl1c 
cl1ange i11 ,·egetation, tl1c reasons for the clecrease 
beco111e ap1>arcnt ('1,ahle SJ. 'fhe tree cover o\·er the 
light line has incrl•ased fron1 1797 decimeters of co,·er 
in 1951.) to 1853 cleci111cters of co,·cr in 1969. Total 
tree densit~- an,l tJas,il area have also i11creascd, and 
tl1erc has been an increase i11 sl1rul> cover. 

Taking the a,·~.-age perct.,nt light penetration for 
the n1onths Jun~ through August, the light penetra­
ting tl1e canop)· for the sun1n1cr season \\'as greater 
in 1950 than 1969 (Table 8). These percentages ,,·ere 
obtained h)· a·reraging tl1e ,·alt.1es of tl1c percent 
light J)enetrat ion given in Tal>le 7. In 1969 an a,·erage 
of onl)· 1.1 percent ()f full ~unligl1t reache<.i tl1e 6-
inch le\·el, and onl)· 1.8 J>erccnt reached the 6-foot 
lc,·el, a5 con1pared to ,·alucs in 1950 of 3.7 a11d 3.-l 
percent. re:-pt:'cti,·el:r. J-Io,\'C\~er, tl1e light penetration 
in ga.p areas n1a)· reach as high as the value for full 

• \\"hile these plants are shrubs. those parts that i:;pra,,·I 
at,out u\·cr th~ ht:rl, layer ha\·e J,!rl•atl•r ~i~nificantc in that 
la~·(!r than in the ~hrub la)·cr. 

Table 6. Cover and frequency of the species occupying 
the herbaceous layer on the basis of one hundred 2 x 0.5• 
meter plots (a total of 10,000 sq. dm.) for 1950 and 1969. 

Sq. dm. cover Frequency 
Species 

1950 1969 1950 1969 

Anen1onella chalictroidcs 3 .5 3 1 
Ariaema triphy/lum 28 80 15 8 
Botrychium sp. 2 1 2 1 
Carex sp. 2 1 1 1 
Circaea /utetiana 113 120 19 25 
Galium circaezans 20 1 12 1 
Ga/ium triflorum 1 1 1 1 
Geranium maculatum 16 3 7 1 
Impatiens biflora 49 3 7 1 
Lonicera jsponica 175 1298 8 44 
Mitchel/a repens 2 1 2 1 
Oxalis sp. 2 2 2 3 
Parthenocissus 

quinquefolia 17 102 13 28 
Phytolacca americana 34 15 27 6 
Pilea pumila 1 132 1 6 
Podophyllum peltatum 250 855 39 73 
Polygonatum biflorum 34 35 9 11 
Rhus radicans 32 19 27 6 
Smilacina racemosa 58 79 17 16 
Smilax rorundifolia 5 1 5 1 
Viola sagittata 3 6 2 4 
Vitis aestivalis 1 3 1 1 

Species Found in 1950 Only 
• 

Amphicarpa bracteata 5 1 
Asclepias quadrifolia 1 1 
Berberis thunbergii 1 1 
Galium aparine 1 1 
Geum canadense 2 1 
Maianthemum canadense 3 3 
Oakesia sessilifolia 5 5 
Ranunculus sp. 7 2 
Sanicula trifoliata 5 4 
Symplocarpus foetidus 2 2 
Uvularia perfoliata 3 1 
Species Found in 1969 Only 

Boehmeria cy/indrica 4 1 
Fragaria virginiana 1 1 

• 

sunlight during certain hours or the da~·. Light pene­
tration in tl1e spring season is also higher than in 
the sumn1er season. 

These a,·eragcs alone do not describe the fluctu­
ations ,,·l1ich have taken place bet,veen the }·ears 
1930 and 1969. Ho,,·e,·er, J ... ~. Small had recorded 
light readings taken along tl1e permanent li~ht line 
on se,·eral occasions bet,,·een the ~·ears 1950 and 1969. 
These data \,·~re a\·ailable .• .\ graph of the light data. 
along \\'ith a hi~togra111 of the total tree co\·er for 
l ~)30, 19i>3, a11d 1969, clearl)· ~ho\,·s the ki11d of fll1ctu­
ations of ligl1t 1>enetration and canop~· dcnsit)· 
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,,·l1ich n1l1st ha\'e OC(.'t1rrecl o'l;er the past t\,·ent)· ~·ear::; 
(Fi~ure :JJ. 

After the 1950 · ,,·in<lstorm, more lij.!ht i)enetratccl 
. the f ore~t c:anop~· triµ;J,!ering an i n1 tnecliate rt>~ponse 
in the gro\vth of thl' ,·eKetation. So irn111t>lliate ,,·a$ 
this re:;po11se tl1at h)· 1953 the shade at ti inches 
above the forest floor ,..,·as nearl~- as clen~e as it l1a<l • 
been in 1950. B~· 1959 the percent li!{ht penetr.~tion at 
6 feet aoo,·c the fore~ t floor hacl cl ro l>Pt•cl ~ h a.r() l~·. 
Tl1e percent ligl1t pt:netration i11 l~lti-1 ,,·.1:.- rlt·arl)· 
eqt1al to the 1969 ,·alues. 1'hcse data arc con:-i~tcnt 
\\'ith the tree co,·er clata for the rears 19~0. 195~~ . • 
and 1969 (Figure 4). 

Discussion 

Anal,·~is of the data collected for the ,·ears 1950 • • 
ar\d 19ti9 documents the changes ,,·hich ha,·e taken 
place ,,·ithin the forest during the past t,\·o decades. 

Table 7. Percent average light penetration at 6 feet and 
6 inches above the forest floor. Measurements ,.vere taken 
along the light line for comparable days in 1950 and 1969. 
Percent is given in terms of full sunlight as measured in the 
adjacent field. 

Date 

April 22, 1950 
April 25, 1969 

May 6, 1950 
May 3, 1969 

May 13, 1950 
May 12, 1969 

May 21, 1950 
May 21, 1969 

May 27,.1950 
May 27, 1969 

June 2, 1950 
June 4, 1969 

June 7, 1950 
June 10, 1969 

June 18, 1950 
June 19, 1969 

July 7, 1950 
July 2, 1969 

July 28, 1950 
July 31, 1969 

August 9, 1950 
August 6, 1969 

October 1, 1950 
October 1, 1969 

October 16, 1950 
October 15, 1969 

Octob.?r 26, 1950 
October 28, 1969 

November 14, 1950 
November 16, 1969 

Percent 
6feet 

56.30 
52.20 

57.08 
31.50 

42.39 
9.13 

24.00 
2.71 

6.79 
2.82 

6.50 
2.93 

2.70 
1.82 

4.04 
1.80 

2.61 
1.04 

2.43 
1.89 

2.27 
1.48 

2.50 
3.73 

11.60 
4.81 

16.20 
8.73 

50.30 
31.37 

Percent 
6 inches 

49.00 
32.70 

46.42 
21.70 

36.90 
6.48 

18.00 
2.00 

6.60· 
1.18 

7.10. 
1.09 

4.00 
0,95 

4.10 
1.41 

2.80 
0.61 

1.41 
1.40 

2.87 
1.26 

2.10 
2.46 

13.20 
2.94 

12.30 
. 5.88 

37.60 
35.40 

1'11cst! cl1,ln~e~ arc in c:onsiclcrahle 1>~trt ct <·,Jnsec1ttt:nrt' 
of the \\·inclst<Jrnls ancl clrouMl1ts \,·J1ich have O("cttrrt-<! 
over tl1e past t\\·cnt)· ~-e,lrs. altl1ot1gh all past c\·ent~ 
have t11lcloltl)tecll~· 1>la~·ccl an important role in the 
clc\·elo1>ment of tl1e fore:;t. It is r,rob,tble tl1at n1an)· of 
these chan~e~ \\'Ollld have taken pl~Lce in the al)sen<:e 
of these cati\~tr·o1Jhe.s. IJll t per hap,:; the change~ \\.Ol1 lc! 
ha,·e procee<led at a different rate. Several in\·e~tiga• 
tors ha\·e shr,,\·11 that clrougl1 t ancl ,1,;·indthro,,· ha,·e 
tl1e 1,otential c>f accelcratinJ? sltccc3sio11 in plan~ 
com111unitit.\~. 1 )[clnt)·re ancl Sc:h11ttl- ► 19;16; Stcar11::-. 
19-19; Spltrr. 195fit 

Table 8. The average percent light penetration for the 
summer season June through August for 1950 and 1969 as 
related to the cover. basal area, and density of trees and 
shrubs. 

Value 

Total tree cover in dm. over 
the 100-meter transect 

Total basal area in sq. ft. 
per 2,500 sq. m. . 

Total tree density per 
2,500 sq. m. 

Total shrub cover in dm. over 
500 meters of transects 

Percent light penetration 
as an average of the 
readings June through 
August 

• 

(6 in.) 

(6 ft.) 

1950 .1969 

1797 1853 

70.39 72.27 

373 

2226 

3.7 

3.4 

386 

2558 

1.1 

1.8 

That the hurrica11es. \vind~to1·m, and drougl1t 
i11flictccl severe clama~e on the n1orc n1ature and le::~ 
tolerant incliviclltals in the . forest con1rnunit\· at • 
Hutcheson ~Iemorial Forest is \\·ell kno\,·n. The 1951) 
,,·indstorm har\·c~tcd a great man~· of the oak:; 
(Reiners and Reiners, 1965). Dog,\·ood a11d red map!~ 
,,·ere ~evet·el)· damaged <.luring the 1957 drought, and 
tl1eoaks suffered from the combined forces of dro11ght 
and disease tSmall. 1961). Sn1all (1961) rcportecl that 
th(' root rot fl1ngu~,Ar,11illa1·ic, )t1elect, was pa1·tic.-ular­
l~· \,·idesprt•ad in the forest during the drougl1t 
)·ea1·s. 

,vith the forn1ation of gaps in the canop~·, resultin!:! 
from \,·inclf,111 arid drol1ght injttr~·. the light en\·iron~ 
n1cnt \\·ithin tht~ forc$l is affect~cl. A natltral seqticnc:~ 
of e\·ents folio\,·:, the destruction or a ~anop~~ tree-. 
\\~h~n a cano1>~· trt?e topples. it destro}·s Jnltch of tl1~ 
undcrstor~· ,·cget~1tion in its patl1. A gap is forn1ect in 
the canop~· ,,·hich allo,,·s more lil,!ht to J)enetratc to 
the fore.st fl<.lot·. 'fhe l1e1·lls, ~111·ubs. and supp1·cs~<.•d 
seeclli11gs ancl sa1>lin~s. rcs1~oncl im mctfi3t~l~· to th~ 
n1oru f,\\'oral\le liJ!llt ro11rlitior1$ ,,·ith vigorolts grtl\\·tl,. 
Sl1,1llt!-intolc..·r:tr1t :;ltP<.-it~ art• .,\J)Il• to hl•cu111c cstat,-
1 isltll<I in l Ill' J!all ,1.re.1~. Tltt.' l t1~l1 \"Cl,!l'tn t ion t 11 tt ~ 
llro<l tttc<I t,f t r11 li~t;:; a n1ore t·o111 lllCtl• ~l1:1lf i11g t• ff tl'-'t 
tl1,,11 tl1at l)f thr 111,lllti·c c.-,ltlt)p~· ( 81·.1~·. l~l5li •· Tl1t.~ 
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· · , · . t'1ine o,·er the past t,\·ent~· ~-ears. The light readings were taken on 7 July 1950. 7 July 1953, 5 Jul)· 1959, 9 July 
~-~ June 1964, and 2 Jul~· 1966, at 6 feet and 6 inches above the ground. 

e'ip~sion of tree cro,,·ns into the ~ill> 01>ening~ also 
foritributes to this increa:;ed shade (Trimble (tn<I 
.... ~~.,,.\;~, 4 

Ti ·on··· 1966 >. · 
: . . . , . . -~ . .::. ; ~ ' 
': + 11,.·. ·. . •• . 

·· ·.·, · · · · ht data collected O\'cr the same 100-meter 
line·:· (111ffg'.'the past t,,•cnt)· ~·ears confirm that this 
se<iu.i.ft~e)>f e,·cnts ha~ taken place ,vithin the fore~t 
.C•F.'igur,~~>- The light penetration ,\·as gr~atcst follo,,·­
·ing thij~i;indstorn1. It ,,·as also relati,·el)· high during 
th,e'\dr.~ight ~-ears 1957 to 1960. presun1abl)· due to 
droutztit kill. earl~· defoliation, and ,,·ilting of leaves. 
}Jo,,evir~. b~·. the middle and late 1960's 'the ground . .. . ..... , .... . •.. . 

vfge,t.!10~: ·'"as more densel)· shaded than the previ-
ou~ )·eanJ.:> . ' 

... ,,. r-~•lli,. ; .. 
, .. .' .5,;;~~i:v..~?~···· .. : ... {::·,·: ·. ·, . 

;::::~fi:r,production is not successft1l l1nder conditions 
of de~$e.:·:shade (Korstian, 1927), ,,·hilc the more 
'· . . .f"1. .• , .. ,, ,,.~ . 

shad~~l~rant species are able to become establisheti 
an(.! $.tlt,i,·e. This partiall)· accounts for the increase 
:!~;~ j~~s~!nce of the maples and beech. · · 

., . '· ;, ,.,.. . -~ '·:1 . i• :• • • • •• ,~ ••• fi,,;., ••• 

;~:_;;\V.ith.i11 the Hutcheson I\Iemorial Forest the ga11s 
."-:tiiclj

1
;~~,~. at present are occupied ~redomin~ntl~· 

by- herbaceo11s and ~hrubb)· ,·egetat1on. Ln;11cer<1 
• • • ••• , • ... ,;;· •• I. : 

japoi1_1~~ ·'is_,b~- far tl1e most extensi,·e J.!aJ> 8peei~~. an(l 
is·. able:··to·. shade out seedlings and dc:-;t1·0~· )"OUllJ.C 

:~aplirj_~An1bler. 1965). \Vhcre it is ver~· ahun4ant. it 

excludes all oth<?t' herb and shrub. species. Pilec, 
pif>1iila, P<11·t l,et1,,ci:¾s11s qz,i11q1tefolia, RI, z,s radica>,s, 
Rosa multij101·a, Sa»ibucz,s ca11.ade1zsis, Li>zdera 
benzoin, and all three Vibztnlztm species also thri,·e 
in the gapt-. These species ,,·ere more abundant in 
1969 than tht!)" had been in 1950. Prunz'-s seroti>zc,. 
Conizts jlo,·i,la, Acer n<bru111., and Fraxi1zu,; a11ieri­
ca1ia arc the tree species most commonl~· found in the 
gaps (\Vales, 1969). 

The majoritl· of these gap species can be divided 
into t,,·o categories: those ,,·hich are heliophilic and 
those ,\·hich are hl·drophilic. In the first categor)·, 
Lo1lice,·£i japo11;ca, Pa>·the11ocissus qui11q1,efolia. 
Rlzus radica11s, Sambucus ca>iadettsis, and P,,,,iics 
seroti,ia are species ,,·hich are common in the old 
fields and along the forest edge where sunlight is not 
limiting. Vi bzin, ll >11 pru,iifoli l<1>i, also found ,vithi n 

· the gaps, is a species ,,·hich fails to flo,ver beneath 
a dense canopy. The presence of these species in the 
gaps is to be expected . 

Pilea Jllt>11ila usuall)· inhabits the moist areas 
along the ~trcam traversing the Jo,vland forest at 
llutchcson. Like,,·i~e Li1,derc, be1izoi-it and l.ib1,1·1llt)1l 

de>ltatu1n are characteristic shrubs of tl1e poorl)· 
dr·ained lo,\·land site. The presence oC these species 

• • 
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Figure 4. Total tree cover in decimeters as measured along tra11sect lines in 19.50, 1953, artd 1969 . 

suggests that the gaps also ha\·e a more (a\·orable 
moisture regime than the surrounding area beneath 
a dense canop~·. 

The forest can op)· functions as an ef f ecti,·e barrier 
to precipitation as \\·ell as sunlight. A considerable 
amount of rainfall ne,·er reaches the forest floor but 
is intercepted b)· the cro,,·ns of canop)' trees (Kit• 
tredge. 1948). In areas ,vhere the canop)· has been 
removed, there is no longer such a large su1·f ace area 
of foliage to intercept rainfall and, therefore, n101·c 
moisture reaches the forest floor. 

Plants gro\,·ing in the gap areas are also relieved 
from considerable root competition for soil moisture. 
Forest trees greatl}· reduce the \·vater content of the 
soil through transpiration loss. In a series of trench­
ing experiments, Tourney (1929) found a significant 
contrast in soil moisture bet\\'een trenched and un­
trenched plots beneath a canop)· of ,,·bite pine. 
Cutting tht roots of the surrounding trees elin1inatccl 
root competition on these trenched plots and pro­
cluced higher moisture lc\·els in the soi1 th.-0L1~hout 
the gro\ving season. In a similar manner, the death or 
forest trees reduces root competition in the gaJ>s 
\'\.·hich are formed. Tht1s ~ar, areas have a more fa\·or­
at,lc m,,istL1re rcgjmc a:; a comlJinctt result or the rc­
ducti,,n of rainfall iotcrccption and root competition 
fr,r the available soil moisl\\'fC. 

• 

Although conditions f,1vorable to the establish-
n1ent of seecllings ex:ist in gap areas. oak reprodt1ction 
has nc,t increas~d relati,·e to the increase in maples 
and ash. Barcl (19521 con~idered Hutcheson l\1cmorial 
Forest as climax on the grounds that ..... rl\placemcnt 
of these slo,\·l~· expiring monarchs (oaks, requires 
but a fe\v seedling~ ..•. " HO\\·cver, in a sUr\·e~· of the 
han·ested trees in the fo1·est the Reiners (1965, re­
ported that 7-l.6 percent o( the total nun1ber of bar• 
\'ested trees- ,,·ere oak. ~1an>· or these oaks ,,·ere 
claimed b~· a single \Vindstorm in 1950. In 1969 oak 
reproduction \\·as absent £ron1 tlle quadrats samp\ed. 
It becomes apparent that oak rcprodL1ction is not 
keeping paee \\"ith the de~truction of the oa'ks. !ilonk's 
interpretation f 1959) that the oak reproduction is in­
adcq1,.1ate to maintain the presei-,t high don1inance of 
oaks in the canop)· is more compatible \\'ith the vcge• 
tation chan1,tes \~hich ha\'e occ\.\1·rcd ovei· the past 
t\vent~· year:,,. 

Considering its past histor~·. 1-llttchcson :\Iemori,11 
Forest in J>recolonial tintcs ,,·as a forest n1ai11tainecl 
t>~· fire (Bu<.'11 et al .• 195-l). 1'11at rertain ~1lecit•:.-: art• 
more fire 1·c:;i::-t~lnt tl1,\n other s1>t.>eics is ,,·ell kno,,·n. 
an<l an1ong tl1c n1orc 1·csi~t,1nt s1>t?ties ;.tr~ tl1c 0<1k::; 
(Christianson. l 9fi9, 1971 ). I•'irc als<> Ca \·or~ o~l.ks b~­
rcc:lucing sl1rl1b co\·cr, tl1us allt~\\·in~ n1or~ ligl1t ltl 

reach the fort•~t floor. ;.ind tl1cr(•b)· fa\~ori11~ i11cre,tsed 
oak gl"rn1ination. 
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.-\ ~ lur1l,! ,ls fi rt..':- 1,rt•va i ll•<I in t lt l' .lre,1, t hl' 11 :l tu ra.l 
~ll<'l't'~~i<,11 of tl1t• for,•:.;t ,va~ h .. tl lt:<I. Si nee fir(•:-: h~l vc 
bt•t..•11 l·~cltt<lc<I, t 11 i~ ~lll't'C~~io11 11.1~ rcst1111e<I. 'l'l1e 
t111<lc r~ t 1)r,· I.\,.<' r~ 11 ;.t ,·e b<.•ft) 111,1 tll'· ll!-CI' anll t lie I i}{ll t • • 

n1or~ ! i :11 it i OJ.!. 1'11c cone.Ii lions u 11<lcr a 111a t ti re t),a k 
t~t llOJ>). i 11 ,,. 11 ic 11 fire l1as l1ce11 c Ii 111 i 11atP<I a Jll)l'a r to 

be u n f,1,·or .. 1l>lc lo tl,lk rcpro<lt1ction. It is u11<.lt•r tl1<•:-1c 
c,>11(!it in11s l l1a t tl1c 111apl<•:, ,l11cl heecl1 bet(J111e 
C$tal1l i!-ll t•tl i11 t 11 e ti 11cll•I'~ t(,r)·. s i 11 c:e l he)· ,t 1·c ::-: h.1c.lc 
tulcra11t {Baker, l!l.t9). Ol11nan11 ilntl Buell (1~168), in .1 
~ t ud.,· ot' the fore~ t \'e).!ctat ion of n1.>rtl1crn ~ c,,. J cr­
tic~·. oll~l•r,·ccl th<1t tlte lo11ger oak fore::;ts ,1re left un­
c1i~tl1rbEd tl1<? n1orc in11>ortan t ~t.t<:11 species as the 
n1aplcs an<l beech ,vill l>ecome. 

Besides tl1e effects of the exclusion of fi1·l,, ,\·ind­
storn1s and droughts appear to be accel~rating this 
succes::ion, tl1e n1aturc oak trees being tl1e most 
seriousl~- affected by ,,•indstorms and b)· tl1e cont• 
bined forces or drougl1t and disease. Due to the 
paucit)· of their reproduction, the oaks ,,·l1ich are 
killed are not being 1·eplaccd b)· oaks. 

. 

Ther~forc, succession ,vithin the Hutcheson Mc• 
morial Forest appears to be progressing fron1 an oak­
hickor,· forest to a for·cst in ,vl1ich the northern • 
hard,,·oods - the maples, beech, and ash - are be-
cominf( more important. This succession and its rate 
are strongl)· associated '"·ith tlte effects or fi1·e. ,,·ind• 
storm, and d1·ought, and the re1ati,·e tolerance of the 
component species. 
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