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The c l s s s  i n  ?lmt Z c o l o , ~  st t h e  Unive r s i ty  of  Michigm 
3 i o l o g i c a l  S t a t i o n  i n  t h e  summer of 1947 s t u d i e d  s e v e r a l  zeeas 
of harLwood Tores t  i n  nor the rn  ATichigm. The vrcrk was under 
t h e  d i r e c t i o n  of Dr. 5'. E l  Gztes and t h e  d a t a  obta ined  form 
t h e  b a s i s  f o r  t h i s  paper. 

LOCATICXT OF AREAS 

Four of  t h e  hardwood f o r e s t s  v i s i t e d  m e  i n  t h e  vich- 
i t y  o f  t h e  B i o l o g i c a l  S t a t i o n ,  Douglas Lake, Cheboygan County, 
Michigan. These a r e r s  m e  c a l l e d  l o c a l l y  Colonia l  30int, 
R i g g s v i l l e  Ha-dwoods, Nud Lake Co??ice and Mu?. Lake Eard1~~002s. 
See map, Figure  1, f o r  t h e i r  l o c a t i o n s .  

 he r o a d  na?'of a p o r t i o n  of %-met County, Figure 2, 
shows t h e  l o c a t i o n  of t 3 e  f i f t h  area, which is  a t  3ar View " 

near  Fetoskey. 

The n o r t h e r n  Xichigan c l i q a t e ,  which is p z t i c u l a r l y  
s u i t z b l e  f o r  t r e e  has been desc r ibec  i n  previous 
papers  on t h e  Aspen Associa t ion  and t h e  Bog S i t u a t i o n  in 
Northern Michigan. The cliimat i c  f a c t o r  having some s p e c i a l  
s i g n i f i c a n c e  t o  t h e  beech-maple f o r e s t s  is t h a t  of l a t e  
s p r i n g  f r o s t s ,  wkich f r e q u e n t l y  d e s t r o y  t h e  beech seeds.  
Thus t h e  seeding  of t h e  beeches in t h i s  a rea  is q u i t e  i r r e -  
gular .  

SFEC IAL FACTOFS 
S o i l  

There w e  many p l a c e s  in nor the rn  Michigan where t h e  
s o i l  is a  mixture o f  sand and c l a y  t h a t  is well-drained. 
O n  such a reas  t h e  beech-maple f o r e s t s  hsve developed a s  a 
climax of p l m t  succession.  It is here,  too,  t h z t  t h e  e m l y  
s e t t l e r s  f i r s t  c l e a r e d  l a d  a d  s t a r t e d  t o  f ~ m ,  f o r  t h e y  
found t h e  s o i l  03 t h e  beech-maple woods w e l l  s u i t e d  f o r  

i c u l t u r  e  . 
Gr z z  in& 

The u s e  of t h e  hardwood f o r e s t s  f o r  =azing of  farm 
s t o c k  is a f a c t o r  of ~ s r t i c u l ~ a r  i n ~ o r t a n c e  because c z t t l e  
w i l l  r e a e i l y  e a t  t k e  seedl ings  of  t h e  beech, F s u s  grandi- 
f o l i a ,  b u t  n o t  t'nose of t h e  d o n i n a t  maple, Acer saccharwn. 
Trampling darnqes seed l ings  of a l l  kinds s o  t h r t  normal 
reslacement does n o t  t & e  p l a c e  in a grazed f o r e s t .  



I n  stud~d-ling the  beech-me-2le f o r e s t  arees the  rnetho?s 
consisted o f  t d ~ ~ g  t r e e  counts in  txo-meter s t r i 2 s  md  
count q u ~ 2 r z t s  of Found p l a t s  in Wo of the  mess.  In  a 
t'nird =€a, a survey of s p c i e s  v r s s  made. I n  the  cop2ice 
grovrth, clumps of t r e e s  recordez 2s t o  number o f  2ezd 
t r e e s  ia eech cluii? m d  number o f  l iv ing  t r e e s  by size,  - 
mea~ured by tile d i m e  

Some r i n g  counts 
This was done t o  he19 

t e r  a t  breast  height ,  
were tzken on f r e sh ly  
deternine h o ~ :  long the  

cut  stumps. 
se  hzr&?ood - - 

t r e e s  have l ived ,  

A t  Colonial Point Ilardvroods, a t r e e  count was t&en 
f o r  f i v e  two-meter s t r ips ,  each 100 meters long, and e 
count qui3.dra-t t&en z t  every 20th meter, giving a t o t a l  of 
25 quadrats. These counts were t&en i n  l i n e s  west o f  the  
016 road as shown on the sketch by D r .  Gates accompanying 
the  data  f o r  t h i s  area, Page 14. R i n s s  were counted on a 
stuap where a new road is beifig 2ut thru.  The lzyers of 
the  s o i l  were exmined and g e n e r d  o b s ~ r v a t i o n s  vrere naee 
on t h e  species of plants t o  be found here. 

A t  Bay View similar t r e e  and c_u2Grzt counts were made, 
except t h a t  these  quadrats were z t  10-meter intervals  instea2 
o f  20-meter. The l i n e s  o f  t r e e  c o ~ m t  mereed n e z l y  120 
meters i n  length, 

A g e n e r d  survey of species w ~ s  mace zit Xiggsville 
IJard~ioods. A t  Mud Lake Cogpice t r e e s  were counted in clumps 
formed around stumps l e f t  when the previous hardviood f o r e s t  
w 2 s  cut .  The o ld  stumps a r e  now gone, f o r  t h e  most pa- t ,  bpt  
an attempt was made t o  f ind  out hotv many l i v i n g  and hovr many 
dezd t r e e s  the re  now are in ezch clum? of or ig ina l  sprouts. 

In the  Mud Lake Bardwoods, a r i n g  count wes taken on the  
stump of a yellow birch, Betula lutea,  thought t o  h w e  been 
the l s g e s t  inciividual of t h a t  species i n  Ellichigzn, th?.t v!ss 
recent ly  cut .  The c lass  also observed t h e  remains of a hem- 
lock, Tsuga canadensis, which was the  o ldes t  l iv ing  thing 
ever found i n  t3is region, 

Other general  observations were ma6e and a plece found 
vrhere a t r e e  h2d been uprootea and the  resfiTf5gg depression, 
previous t o  t h i s  year, f i l l e d  with x a t e r  in which Pota- 
mogeton and other  aquztic p l m t s .  It is now nezely f i l l e d  
with viaste logs  and brush from the  f e l l e d  t r e e s .  

DESCRIFTIOTJ OF SUBARZAS 

Colonial Point Woods 
On the  west s ide  o f  Eurt  Lake near t h e  north end is  a 

Beech-meple woods t h a t  has been allowed t o  grotfir i n  s, nztural  
s t z t e  f o r  qu i t e  2 long period of time. Very l i t t l e  cu t t ing  
-. 



has been done and it is now the best  exmple of hardtvood for- 
e s t  t o  be found in t h i s  r ~ g i o n .  

Tne dorninat  species z e  Acer iitaccharum and Fms grandi- 
f o l i a  , x i t h  a very few Tsu,ga banzdensis md  a feir number of 
Acer rubrum o f  smaller s ize .  The Tsuga 32y have been one of 
the  donir;znts in e m l i e r  dzys the  Acer rubrun may become 
more nwaerous as t i n e  goes on. 

Other deciduous t r e e s  and slwubs m e  Acer ~emsylvanicum, 
Betula ~ z g y F i f e r z ,  Betula l u t e s  T i l i a  americsns, Quercus 
borealis,  and Ostrya virs iniana.  An occasional Pinus strobus 
is p~obab ly  a r e l i c  of the  pine associz-tion which ?rececied -" 
the  beech-maple fo res t .  

It is i n t e r e s t i r , ~  t o  note t h a t  the re  are many seedlings 
of both Acer sacchmin ~nc2 7 e u s  in t h i s  v~oods. Because these 
young t r e e s  to le rant  t o  the  shade of t h e  pa-ent t rees ,  
the  Beecii-Zlagle Associa.tion has a tendency t o  perpetuate it- 
s e l f  md thus is cal led a cli.nax association. 

Chzracter is t ic  =ound plants, as ice  from seedlings of 
the  t r e e  species already mentioned, a re  Streptopus roseus, 
T r  i l l 5 u m  = a d i f  lorum, Polygonatum - b if lorum, 1.Iitclzella r e ~ e n s ,  
Viola eriocarpa, and Srnilacina racemosa. Several ground plants  
t h z t   ow exclusively in beech-maple f o r e s t s  are found here. 
Among t'nem are  Czrex mcta ta ,  Osmorrhiza claytoni, and the  
grass, Hystrix patula. 

Several species of Poa were found here as well as i n  
other hardwood areas. Pea sy lves t r i s  seems t o  be character- 
i s t i c  of t h e  more shaded areas, while g. pratensis  and g. 
compressa a re  found in openings or along edges o f  the  woods. 

As~idiwn spinuloswn and Botrychium virginianwil zippear 
t o  be cha rac te r i s t i c  ferns  in  the Beech-Pdaple Association. 

Conopholis americana ( Figure 3), a p a r ~ s i t e  on the  
roo t s  of Quercus b o r e d i s ,  is quite frequent here but  is  
not fomd t o  any extent elsevrhere in t h e  region. The seeds 
of t h i s  p a r a s i t e  have been found t o  germinate only in con- 
t a c t  with a l i v i n g  root  of red oak. 

There is a complete cover o f  decaying leaves on t'ne 
-ound, beneath which is about nine o f  t e n  inches of da-k 
s o i l  grzduXLly grzding into  a lighter-colored l aye r  beneath. 
Roots go a l l t h r u  both of these layess. 

The Colonial P o i n t  woods, whose previous ovmers hme 
protected it and cut  very l i t t l e ,  has recent ly  chmged owner- 
shi? and i ts f'uture is doubtful. A new, more d i rec t  roa-d is 
now beFn,~ 2ut  tkeu with a bulldozer ~ n d  there  is t a l k  of 
s e l l i n g  l o t s  on the  lzke front,  so it appears t h a t  rn~~ch o f  
t h i s  f ine  beech-na2le fo res t  [nay be destroyed in t h e  n e a  
f'uture. It is t o  be hoped t h a t  the new ovmers w i l l  t r y  t o  
preserve a l a rge  pa r t  of these f ine  woods. 

Bay View 
Ezck of t h e  villa-ge o f  Say View near Petoskey (Figr;.c 

ure 2 )  is a small hadr;;rood area owned by the  Bay View Cor- 
poration. It hzs been p ~ o t e c t e d  f 'rcm cu t t ing  and f i r e s  f o r  



n a y  years, s o  there  are some good-sized beech & rn~~ple  t r ees .  
The t r e e  count of lS47 shoved a large nunber o f  saplings 

o f  Acer sz.cchmum, sone Fa,ms FanCiffolia and Acer rubrum s22- 
l ings,  but very few seedlings of my o f  these doxinznts. Tsuce 
cznedlensis, v:k.,lch is very a?t t o  be w i t h  beech a d  maple on 
the b e t t e r  uplmds,  is a lso well  represented here i n  s i zes  up 
t o  50 cm. in dimetel- .  Betv-1s l u t e a  is also frequent. 
A t  t he  l o x  t r e e  l e v e l  are Acer - szicetwn, Acer p e n n ~ : . ~ l v ~ i c m ,  
2nd Fraxinus z ~ e r i c  mz. 

In the  i3a;r View 9~xdv?oods T m s  cazGensis covers enough 
o f  tke  ground t o  be ca l led  2 subdonicxit s7ecies. In  f zct, it 
tj'rs fomd in 345 of t5e q u & ~ a t s  t&en rsnd vras nore numerous 
t h m  other ground plant .  It hzs been suggested t h a t  possi- 
bly  the  a tmos~her ic  moistwe brought f ron  Lake f I i c h i g a  by t h e  
prevailing vresterly ~!inds accounts f o r  t he  presence of s o  
~ u c h  Taxus in t k i s  forest .  It forms a dense cover t h a t  pre- 
cludes rnmy other ground 2lants .  

Other c h m a c t & r i s t i c  =ound p l a t s ,  in most  cases fevr , 

in n7m"uer becsuse of the  T m s  cover, zee Arzlia nudiczulis, 
I laimthenm c anadense and Lycopodium luc  idulum, with an 
occasional spec b e n  of  Geranium robertianum. Typical fe rns  
are Botrychium vir ,~inianum and Asnidium ~ p ~ u l o s u m .  Poa syl- 
v e s t r i s  is the  only grass t h a t  appezred i n  the  o_u~.drsts c o u -  
ted.  

A s  t he  Bay View Hardwoods is owned by a corporation 
ra the r  than individuals, t h e r e  is reason t o  suppose t h ~ t  it 
may remain uncut f o r  some years t o  come. It is unfortunzte 
t h a t  it is such a small area. 

Riggsuil le KarG~roods 
On the  southeast corner where the  Riggsvil le r o d  

crosses the  Cheboygzn-Pellston road, (!la?, Figure 1) there  
is a s m a l l  a rea  of hardwoods where a species survey has been 
made by the  E c o l o g ~  classes  f o r  several  yems. Zlost of the  
v i rg in  timber has been removed *om t h i s  woods and a t  times 
it has been grazed u n t i l  t he re  was notzling l e f t  f o r  c z t t l e  
t o  ea t .  In recent  yems, therefore,  no grazing hzs been 
car r ied  on a d  t h e  nz tura l  ground cover is being restored.  

In compming the  numbers of species found m v ~ r i o u s  
years, it was noticed t h a t  20 yems ago the re  were 73 spe- 
c i e s  l i s t ed ,  two y e u s l a t e r  78, but in- 1937 only 60 species. 
In 1940 and 194-  there  were 69 species, t h i s  yea- 85. Pre- 
s~rnzbly t h i s  reauction fo r  t h e  years of 1937-1941 resu l ted  
f r o m  the sazin,c a c t i v i t y  while the  subsequent r i s e  i n  the  
nvmber of species follovred t h e  cessation of ,grazing. 

Rere g a i n  the  Acer - saccharum w d  Faws mand i fo l i a  
are doninant, bu t  t'ne secondary t reeiklnus americana r ~ t h e r  
than those l i s t e d  in the above-mentioned areas. Ssmbucus 
racemosa is f r e ~ u e n t  among t h e  young Acer t r ees .  &bus 
s t rkosus is comon a t  the  low shrub leve l .  

i.Iany chz rac te r i s t i c  pound  plants m e  m'ounz here. 
Those occurring nost  frequently are Germium robertimum, 



.,:,? u,;lich f o r m  a v e ~ i t s - b l e  czr3et in a t  1ez.s.t helf  or" the  noods. 
Osnorrhiza clz;rtoni, 7 i o l a  krioczr3a a d  G~leoos i s  t e t r s n i t . '  

TKO @asses, Pea prztensis  an2 I I ~ l i c a  
be rnost ~ b ~ n d s n t  here. As~idiurn s-,inulosm a d  &. t he lyn te r i s  
=re  t h ~  cormon fe~::s. 

T r i l l i u m  ~ m d i f l o r u n ,  C~i~~lophyllum thr,lictroides, Ari- 
ss.ema tr i3hvllu3, Allium tr icoccum, C a e x  zrc t  z t  2, ?oly~onz-L~x 
biflorun,  ITegeta c z t a i a  a d  Acteea a lba zre otherr t:?ic&L 

EIud L&e Co22ice 
,2 coppice s~l;:t'fi is c ~ r q o s e d  o f  S ~ T C ) U ~ S  t h z t  ~ z i s e  f r o m  

A L L , ~  1- s t p g s  &te r  cutt ing.  (Figure 4)  F3e v i ~ g i n  hwCiv:?od tin- 
ber nsls o ~ i g ~ a l l ; ~  cut Trim t k i s  f o r e s t  nez- X L I ~  Lzke &out 
1 3 1 G .  The stum2s :-;ere then al101::ed t o  snrout f r ee ly  &q1! no 
thinning has been done 2t m y  t h e .  

In  1S27, 73 clur;lps of t r e e s  f r o m  t3e  s?rcuts ~ver~!.ge6 
4.29 l iv-  t r e e s  a-d 0.37 de.~.d t r e e s  _ner clum?. A l l  of these 
t r e e s  were Acer secchsrwn znd were 12  cm. o r  less in d i~rne te r  
z t  breast  height. This yezr 194 c l u m s  7:;ere counted. They zver- 
aged 1.3 l i v i n g  t r e e s  and C.8 dead t r e e s  >er cltm?. Size r m g e  
now is  fron 2 t o  22 cz. Cismeter. Ta31e 4, ?see 16, shov~s 
co:zpzrative p e r c e n t ~ e s  o f  t 5 e  d i f f e ren t  s i z e  for  the  
two 2eriods twenty y e a s  a.9ar-L. It v ~ i l l  be no-Led t h a t  with t h e  
increase in diaiieter o f  t he  l iv ing  t r e e s  there  h2.s been a 
corres2ondins Eiminution of l iv ing  t r e e s  Fer clum?, v:hFle the  
nu~nber of stznding dead t r e e s  per clum.9 has ch~nged very l i t t l e .  
The com2etition hcs been keen anong the  sp rou t s ,~~d~ich  c m e  up 
very thickly,  mi: t h e i r  nunber is being reduced by ns.tural 
se lect ion.  

The owner of t h i s  v~oods might have improved h i s  s t m d  of 
harG~vood by sorne c d u l  thinning, but he has only s t m t e d  t o  
do a l i t t l e  cu t t ing  in the west p m t  of the  cop2ice t o  obtain 
a l i t t l e  firewood. Of course, the  dead t r e e s  have provided 
a l i t t l e  of t h i s .  

The m e a  is now being and shows the  e f fec t  in 
a lack  of un6ergo~*th and s o u n d  2 l m t s .  'PJong the e e e  the re  
are some mbus stfidgosus, f r o m  vi3ich t h e  c lass  h m e s t e d  some 
f r u i t ,  but among the  t r e e s  t l ~ e r e  is m o s t  no ground cover. 
Probably t3e s h d e ,  too, contributes sozev;hzt t o  t h i s  condi- 
t ion. 

flud Lake ?I~d\~iooc?s 
ITo~?theast of Douglas Lake toward 1.1~6 Lake is an zrea of 

h ~ d t " i o o d ~  which formerly ha?. the  oldest  t r e e  h o ~ . ? 1  t o  ex i s t  
in  northern Kichigm. In  1925, when much lumbering was gping 
on in t h i s  region, r i n g  counts were made on m a y  s t m p s  v~hlch 
shovfed t h z t  nezr ly  a l l  the  big  t r e e s  were &out 375 years o ld  
2t  t h a t  time. Only t ~ o  or three  indivi2ud.s were nuch older 
a d  one of those was a hemlock t ree ,  Tsuga c~nadensis ,  which 
v~zs fount t o  be 525 yezrs old d t e r  the  t o p  he2 broken out 
md it hzc been cut  f o r  l w b e r .  A r b t t e d  portion o f  the  t r e e  
a d  the decaying remains o f  t3e  stump of t h i s  Tsuga we s t i l l  
t o  be seen. A t 0 3  t'ne stm? is  gro7::ink a 3e to la  lutes, zbout 
19 o r  20 years 012, the  tops of the  roo t s  shonLw how it 
strz.$.dled p z t s  o f ' t he  016- s t m p  t o  get  a s t z t  %here. (Figxre 
5) A s  Tsuga does not s?rout, the  Se tu la  ha2 no c o q e t i t i o n  
f r o m  t h a t  source. 



- 6- > - 

-- The i .1~2 LSke I?ardwoods once contained the f b e s t  h z d -  - 
wood t reea  of t h e  area, but now lumbering is 3eing C o ~ e  there 

many of t he  l x g e  t r ees  m e  being cut .  bong the may 
remove2 l e s t  yez y:~?s a very l m ~ e  Setula. lu tea  . Some xen- 
Sers of the c lass  coa,-?ed the  stump r k g s  zi-16 f o ~ n C  t h ~ t  it 
vias z t  l e ~ s t  319 y e a s  old. It was the  l m g e s t  o f  tk2.t species 
k r ,o~ :~  t o  hzve exis tee any:ihere in the v i c in i t y  o f  Douglas 
L&e a d  vras possibly the la rges t  i n  1.1ichiga. 

Among the  may & a g e  f ine Acer saccharum a d  F ~ I S  
graadifolia of these harclL~~oods there v:ere also several "hem- 
lock knollsH z t  one time. On these knolls the T s ~ z  was doni- 
nmt ,  but is  has been cut o f f  some of them. Z&ke being 
cut f r o m  one of these %103ls~~ and some of the t r ees  l e f t  
ail1 f a l l  or break. These t a l l  t r e e s  depend somt' ih~t on the  
nearness o f  ot5er large t r ees  f o r  support. Yhen oneis cut, 
t'nere is then more s p x e  f o r  neighboring t r ee s  t o  sway, so 
t h a t  a bre& such a fo res t  may leed t o  m~ch  t r e e  darn2ge 13- 

a few years. 
The t v ~ o  species mentioned above a ~ d  t3e T s E R ~  c~nz.def7sis 

as& z a i n  the doninmt species. Secondary t r e e  species are 
Betula lutea,  Ulmus merlcana, T i l i a  anericana, and in the 
lower areas, some Thu-ja occidentalis .  The undergro~?th, even 
on the  "hemlock knolls" has mainly young P-cer s a c c h m  a i t h  
a few Fagus t r ees .  Very few $uung Tsuga t r ee s  are 292ar- 
ent, p rob~b ly  because they do not withstand shade very well. 

The ground cover is very similar t o  t h a t  in the Colo- 
n i a l  ?ok t  and Riggsville hmdwoods, a l l  three beins typical  
of the  Seech-IiIaple Association. 

The cutt ing being done in $hk Imd Lake Hardwoods is of 
the so-cdled  "selective type", a s  only a pa r t  of the large 
t r e e s  zre cut a t  a time. It appears t o  be a rz ther  hez.v;r 
cutting, however, md cer ta in ly  is lessening the  timber value 
o f  the woods considerably. A t  the  same time, c ~ t t l e  and horses 
are being allovred t o  roam fkeely through the  woods and are 
destroying some of the young t r ee s  which might eventually 
reforest  the  area. A t  any rate, t h i s  wooded area can no 1011- 
ger be said t o  be the f i ne s t  hzdwoods in  the  region. 

C O?!C LUS IOITS 

Vegetation on some o f  the  be t t e r  upland s o i l s  in northern 
I.fichi,cm, through succession, reaches a climax in a Beech- 
LIaple Association. It is a climax because t h i s  plant society 
can perpetuate i t s e l f  if undisturbed by cut t ing or  burning. 
The dominmt, Acer saccharum, r ep roe~ces  exce?t i o n d l y  well, 
while Fwus grandifolia reseeds well only in seasons when 
there  are no l a t e  spring f r o s t s  and i n  areas where young 
t r e e s  are not destroyed by 

Tsuga cmzciensis, which is often found as a dominsnt 
in the  l ieher ,  r icher  par ts  of the hard~voods, does not re- 
produce as r e ~ d i l y  as the other dominants and is g~adua l l y  
disappeming. It is intolerant t o  dense shrde and hence does 
not com2ete well  with the other dominants. (Figure 6 )  

2rospects f o r  hardwoods, in  general, are not good. The 
older s t a d s  are  being cut ra ther  indiscriminately fo r  



lunber a d  t h e  fores t s  o f  younger t r e e s  are  small in extent 
and m e  often subjected t o  the  dzm~ging effects  of grzzing. 

The s tucy of the  Beech-Zar,le Association in the hard- 
vroods of northern :.:Iichig-m was done 2s c lass  work z t  t h e  
University of i l i c h i g ~ n  Biological S t a t  ion, Cheboygan County, 
euri=g t h e  S U I T ~ ~ I ~ ~  of 1947. 

The climzte of northern I.Iichigm is p a t  iculer ly  f zvor- 
able f o r  t r e e  grovd%h, s o  t h z t  ~ 1 m t  succesiiion in some p s r t s  
o f  the  area leads  t o  e cl inzx in the  Seech-lI~?le Associa-tion. 

Dominvlt t r e e s  o f  t h i s  ~1an-L soc ie ty  m e  Acer sacchuun, 
which reproduces abundmtly, Fa-ws gr?ndifolia., which needs 
protect ion fro@ grzzing t o  re fores t  u'ea  oma ally, and 
TsuEe cpaadensis, vrilich is disa3pewing f r o m  hardwood z e 2 s  
beczuse of competition a d  cut t ing,  

Secondary t r e e  species of the  Beech-Naple Association 
are Betula lutea ,  Ulmus americana, T i l i a  americana and 
Ostrya v i r ~ i n i a n a .  

Character is t ic  ground plants  are Tril l ium wandiflorum 
Viola e r  iocz~wa, Arisaema triphyllum,: and Polygonaturn b i f lo t  
rum_. Carex a r c t a t a  and Osmorrhiza cla-ytoni are exclusive in 
the  hsrdwoods . 

The Seech-Ila2le Assoc i ~ t  ion mzy invace and replece the 
pine o r  t h e  as2en association and form t h e  climax of the  
vegetative succession. 

A s o i l  good fo r  Agriculture is b u i l t  up by the Beech- 
TY'Ia?le Association. 

Protection f r o m  grming, cmef'ul and moderate select ion 
of t r e e s  f o r  cutt ing,  and judicious thinning of coppice 
gro~vths viould contribute much tovrard t h e  well-being of the  
hardwoods of northern TJichigan. 



XTTOTATZD S7EC E S  LIST 

( ~ c l u s i v e  o f  p l a t s  2.lreedy j r ic l~2eC k lists f o r  a q e n s ,  
bogs and s a d  dunes. ) 

Actaea dba-- Eic? ~:;oods. Fev a t  ; i i ggsv i l l e ,  
A ~ r ~ o n i a  s ;~ose?a la  -- I 'oist  t h i c k e t s  . R i g r s v i l l e .  - 7 A l l i l m  tricoccrm-- , nis t  :ioodlc?nds, Occssionsl  at T ? i ~ ~ s v i l l e .  
A q u i l e g i ~  cmad.ensis-- open ? laces  Li rs2ens ?mC b~r*;;ooCs. 
A r d i a  rzcernosa-- T ; ~ i c ~ d  or" r i c h  v;ooCs. Colonia l  ?o;Jit. 
&is zerna tr iphgllum-- jFrequent in r i c h  rno i s t  v:oods . Comon 

st R i g g s v i l l e .  
Assidiwn spinulosum-- Comon f e r n  in h ~ r d n o o d s .  R , E ~  Vievi mi! 

R i g g s v i l l e  . 
t h e l - n t e r i s - -  1laf.sE.les and lov: woods- R i g g s v i l l e  . 

E e t u l a  lutea--  T ; ~ i c a l  in  Beech-I.Ia?le ~ ;oods  of For t5e rn  T'lich. 
Botrychiun s im>?lex-- Hardwoods; i n ~ f e q u e n t  . 

virginianum-- Conmon in r i c h  woods; C o l o n i d  ?oiJlt, ?2y 
Vie~v, and EEiggsffriflL2s 

C z e x  acctata-- 4lxclv.sive in hmdwoods ; Colonial  Point,  R i g g s -  
v i l l e .  

Gaulophyllum t h d i c t r o i d e s - -  Rich v:oods; R i g g s v i l l e  . 
Cheno2odium albura-- Common in open p laces ,  r ic 'n s o i l ;  i n t ro -  

duced; R iggsv i l l e .  
Cpoglossum off k i n a l e - -  f r equen t  in p z s t u r e s  and waste land;  

introduced;  ETu2 Lake Coppice. 
E p i l o b i ~ m  angustifolium-- f i rexeed;  edges of  hardxoods. 
Fraxinus anericm-a-- r i c h  moist  woods ; Bay View, Colonia l  P6, 
C-deops is  t e t r ah i t - .  Comon a t  R iggsv i l l e .  
G a l i u n  l anceo l~ tum--  I)ry pzmts of hmdv~oods. 

t r i f lorum--  -Frequent in r i c h  u~oods ; Riggsville. 
Geranium robertianum- Dense a t  R i g g s v i l l e  ; occc?siond a t  

Bay Vietv. 
Hepat ica  acutiloba-- Frequent in d r i e r  p s r t s  o f  hardwoods. 
Z y s t 8 i x  patula--  Bxclusive in hard~roods$ Colonial  Toint .  
Lactuca spdcata--Common in low =ound. 
Lonicera c anadens is-- ~ " r e q ~ e n t  in hardwoods ; Colonial  Point,  

Bay View, 
Lycopo6ium l u c  idulum-- Moist woods ; 5Bky View. 
lilaianthemum c madense-- C h a r a c t e r i s t i c  o f  p ine  association,$ 

r e  1 i c  in h a r d ~ ~ ~ o o d s .  
l d i t c h e l l a  repens-- T m i c a l  mat-forming p l z n t  in  h.zed~ioods; 

Colonia l  Point ,  Mud Lake Sardvfoods . 
Osrnorrhizz-ol aytoni-- Exclusive m d  common in hardwoods ; 

Colon ia l  Point,  Riggsville. 
Cstrya vi rg in isna- -  Rich woods; Colonia l  Po in t  and Bay View. 
Poa compressa ) Lfeadovrs md edges o f  v~oods. 

p r a t  ens  is ) 
s y l v e s t r i s - - T p i c a l  o f  woods; C o l o n i d  Point,  529 View. 

Polygonatm biflorum-- C h a r a c t e r i s t i c  ; f'requent i n  hardv:oods. 



Ribus occidenta l i s - -  in n o r t h ;  openicgs in vroods ; 
R i g g s v i l l e  . 

s t r igosus- -  Common in openings 2m.d ?round ecges o f  hard- 
woods; Colonia l  Point ,  R iggsv i l l e ,  Xud L. Cogpice. 

Smbucus racemos2-- T3qica l  s k r ~ b  in h z r d ~ ~ ~ o o d s  ; R i g g s v i l l e .  
Solidago ca.esi2-- T ~ ~ i c a l  of  hmdv~oods; Colonial  Poin t .  
S t re2 topus  roseus-- C h a r a c t e r i s t i c  in ha-dt:.oods ; C o l o n i d  

Point,  Eay  View. 
Taraxacum off ic ina le- -  trbiquitous. 
T m s  c  =adens is-- Ch3ra.cter is t  i c  3 0 i n d  s h m b  of  coni ferous  

f o r e s t s ;  comon 2.t Say Viev. 
Thal ictrum dioicum--T3rpical ~ P ~ ~ J ~ I O O ~ S ,  occasional  . 
Tri l l ium -if lorum--Frequent an c h a r a c t e r i s t i c  in hard~:oods ; 

Colonia l  Po kt, I i iggsv i l l e  . 
Viola. cmadensis--  Common in h a r d ~ ~ o o d s  ; Biggsville, in bloom 

b- Zlud Lake Ilardv~oods. 
eriocarpa-- C h a r a c t e r i s t i c  o f  hardv~oods ; R&gsvil le ,  !.Tud 

L&e :Isrdwoods. 





ap of p a r t  o f  
l oca t i on  of 



Figure 3-0 Conopholis mericana in 
Colonial P o i n t  Hardwoods .  It is 
pmssitic on roots o f  Wercus. 

? h o t o S z p h  by C.  . B l a i r  

-7-. .- r .  -,-v - 3 Figwe 4- Coppice _-h near : .L iz  5. id &..LA 

R i g g s v i l l e .  
~hotog%$ by C. B e  B l a i r  



Figure 5- Betula Growhg on Dead Tsugz 
Stmp . 

?hotoga~h by C . 5. B l a i r .  

, T ? ~  3t or- 
l;ornpe-clTlon r o r  Fooa mu L i g h t .  

Fhotograph by C. E. B l a i r .  



Tzble 1-- Data for Colon ia l  "oint  EImdtR~oods. 

jzj - . .- . - - -, - 2 , .L : --, - - *  , 3 c - i:i 2 2 2 , ,.--., d 2 .  +..a C3A~:!i.s.:- Fci::.'~ -,-j33% frea ~ 1 3  ra2.i. - : 9 4 7  
.,-..-? r -.- C'.- - "  

..A.<--L*-J L.. :.>*> L E ~ S *  ?.?j&T 
~ S ~ T E B  G - - 5 ,  5--I.?, l C - S ,  2iJ.-:C, N-LO.. 49-59, ,T-&I c n  DBH. 

2 45 i s 5 231 "5 ~,:;3 2. 
? B C ~ F  ; ~?~ , s j r Lm: lFs~ .~~  2 -- 

A C S ~  r ~ ~ b r t i l ~ l  L3 
;; ' .2 9 

- 
A 2 

. - As 3r z2.c C ~ S  t'z: J. ._ j. 3 3 -. I 

hslnr_c',:i3r ca :&<~l in i  7 - 
Es:;ule lu5as - - - 2 
Betul?. 3e?yp<P:>i-a 7 

T .- FR;.*us %.3 prcwdiTc:.in 6 5 3 d -. 3 J C 3 
Bi-:4xi~x.s strleri c s:.n 1 

4 
. . ,- I'. T ~ s e s  in 5 2-na",i- s5:ipa 0 s . : ; ~ - e  virg:nlejl3. 2 2 2 

2-93 11 Inag. = I039 s 3.m. Po?uZ?zs g;-andiisntci'l;r - 
lxiarc?:s b a ~ o e i l  s - - 2 L_ 3 J 7 2 
T5.lj.a ~fr?1eiica~z 6 

B C ~ T  pe.msylvznic~z-t 1; ( 4 )  
A c r i  rubrun 4 ( 6 )  
Acsr  sacaharm sesdiingz 23 (l'iq) 

" . ovar 1 3 high 3 (4) 
Pinelanofie,- spicata X (1) 
Betula p&pjr i - i fa~*~  ' 2 (4) 
Be",-chium rirgfnim~m 1 (2) - - I f  - ~ X X % ~ ~ ~ ~ ~ : L T . : C : ; ; S X ~ X = \ ~ ~ C ~ ~ : L ~ ~  
Csrex a r o t h a  1 (8) 

/Cr \ F3gu0 g r a d i f c l i a  17 \,3, 
F--\einus i ..; Q3%ricw2x 4 (6;  - \ Zapst icn  trilc';.:~ I. !?& 
Mo s s' cova r s - (!$,;:> c:-,.;) 
Looicere cen:.dcxsls 1 (1) 
Loss 7 . (L: . 
Leaf C Z J J . ~  25 .( corn-?,j.c : el 
Mi-tcholla rs?cns 4 :'a;) - 
O s t r y a  ~ l r s i n i - . - ~  (1;- ~ ~ ~ ~ ~ - ~ : r > i ~ ~ : <  2 ':i-zc:i> 
q o l y g z ~ a  ~ : - u c i P a i  :a -. - !gs) ,.- . I 
,Polygc.-xk,m biLi?ru: 4 (3) 1 \ 
:if xcf 4 ~ \ ~ . e p - t c ~ ~ s  5 <:,5! 
F o p ~ l u s  gra:?identatz . 3 < j j 
Pyrola q I. ( 2 )  
QLW~CU t'0.*3fi1!3 2 (?) 
S ~ x i l  ici,::e rzc <:;.C 3 : ~  !L $:c3.; 
3 :i-22:ql- 3 ,*;I : - ~ G S  - (53j 

.,, Ti5.a11k~li 3 ~~G:~:C:.LE:: J. 13) 
!i',-ilLitm gy;? Jj.fl ai-xi: 5 [5;  
vit\l~* ~ i - i o c ~ i r ; 3 : ~  4 (!d 



Table 2-- Dsta for Bay V i e w  Rardwoods. 

- .- - - . - 
2 : I  

1 .- i- li 
7 :  

.- 
I-. ". a, 2-12 10 - - - 

- -. .: 2.  LI I... 
-7 .- C. - 2 - .. ... 

.' C Gx()uP{C Faij 'TS i;; c-,-;~;- ?L!i.k -i ;.; . - - i1.2 ?I:?. :klqL;. .. 2 , 
r ~ ~ b . 3  i t:; cj;:~i .fc.i-:: ': 3 (DLE::LC 1: c 2 2 !. .?.I: .: ': 

4cer ps~xsylval!Fctxa 1.- <&.>) 
- .  Aa:r rcbr-m ... , (; 8 :- a .;;-oe + 5-li: +.-..-\ .ri ... .. , 

Aoer sscckalwm - t r o 2 s  2 (1 3-5 + 1 5-10) 
1; gg,:dl: ; " 

, -.Iq, 3 \3, 
*, f,t?\. A c 1 3 ~  ~ p s  .:Z*L~Q 

7, - , -  
. . Arslianudisa;~iln p <?1:.: b iiz-i&ez- 

A s p i d i m  3p iou i~sum 2 (11 Br:dley 
Batula luJcea 1 (1) - ~ ~ a y - +  . - .. 
B~trychiuin . v i r ~ i o i & m z ~  2 (h) Hun.:.:>r . 

It 1 (I) 3c,?1n 9 

CLia+;ri~~ b;rs&r$s '2! ?<ar! st.2-d 
. - 

F q u s  grandifoiia ~ r ( ~ j .  ' ' ::fiz-x :a 
Germim r o b e r l i ~ ~ l c m  1 (3.) !!arLen~an 
Leaf COT-0;" 2 5 ?ilurc;~F s 
i og  '1 ( 2 )  . t - \rgocu 

7 1'3) Ti; -- Lonioarn cmadt?ilsis ,. ,,, , : .. , j  a-!; s 211 

L y o ~ p o B i l ~ n ~ ~ . r o j . d u l ~ t l  2 (1571 

. - 
Poa u,v~rres.i;~is 3. (5 s:.urm>s) 
-Taxus cm:nd.=nsis 2: (2521 
Tsuga caed3nsis t::ocs 0-5 c z  j (3) 



Table 3-- Data f o r  I:Zud L&e Coppice. 

Orlgimlly outabout  1910 r.nd tho s+um?a allcned to ~prcut with r.o 
t.Unning a% any t ixo ,  

On Augu3t 12, 1927, w f O  alm?~ ave~aged h.29 li?Sng + 0.97 dead. 
tha oldesCy, as cut, exhibitiilg 1L inerssenta. 

On August 8, 1947. 194 " o l m ? a n  had rn uverege o f  1.3 lkviilg stems 4 
0.3 dcrti s'scz:ding ctems. 

'')BB 0-2, 2-4, 4-6, 6-8, 8-50, 10-12, 2 ,  6 ,  15-i8, LE-23; 23-aQ,Fz-&, &-26,2&-28 

Aoer ~aacharun * ca. 
1 30 82 91 63 go 21 % 5 0 3 

Eurktilr, James, Kccaten, IdaoL~iiux, G t ~ c h i s .  pW;rge~n,Bats~n 

i v e  P e r c e n t e e s  o f  Size Groups, 1927 and-1947. 

Dia. B. , A -  

H *  (Cm*) 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 



Table 5-- Species Seen a t  Riggsvflle ~ a r d \ v ~ ~ &  .' . L 

,* * 
X ~ J ~ W  ~0;113=.-G0DS r Qocies aotad in ae,-+,a-,i j ~ 9 r . s  r1c;77 \-, -, d?? j , 

&er u m s ; r l v d c ~ m  27 fl 97 Xelica m7iC&i 23-37 Q.G 47 
a .r;"&+"" Ac3r -.~brn 7 X4.~~5c'?ln rs~5zs .. 37 -?, -. 

her C,=ZG>Z~LZ 27 37 kl Cf7 1Z3ellu ri ;<a 3'; 
~C':?.+R :IJ?.~. 27 37 l.~.) q7 Ys?etr cat3 rf a 27 J 2" 1 l;C Q ~7 

~ g r h c r i i n  ; = r ~ i . , s o ~ n l a  7 . F tr?. 93 Ceuo3;lre:t; tielmis ; r " 7 - - . .  
Aliiim f r icoccm - - h9 &I fl .Os=lorri;ies cl4ytor-i 57 ::f. L/7 

27 37 -& i2 q7 ,. '47 
'f7 

P Anilia nudlcx~ l l s  
o t i m  winus 

3- - - 

At&ritan fili2cf~emina? - - P5erio a+ ira -I 37 - 40 4 47 
.Be-a luten. a - 0  - q7 R~.r:mcnlus c~bortivl~n 27 - ,!+Q 4: 47 
B3tcla gappiferz &'37 .!$3 b 37 71.23 glabm. horeslis j? k L;I q7 
Bot;r~*cfibm~ vi-r~lri1)~1-m 2j' - 43 -47 fit.-us tcxhodcndron - - 1 - 1  L;J - 

@ > 

C R ~ X  arctats 4~ 41 97 - ,~i) icr np. - - - ./' 
C ~ X  pbalif olia Zl 37 40 - Bub~~a sllaglieniairis 7 

4 G=%x - - 40 Itl 37 hh3 s+,rig~18rAs - y / k a  
Ceglopbyllw? tb=f i ctroideeT{3'7&hl3 7 Rub8 tr3floms . a = - -  

. - . :t~epasDium trulptraa - S, 57 40 - 9?.l$mex ao~tosellt i  a ' - -  - 
'Chmupa&%ym ~ l b u n  Z? - hi) bS i $&as r&csrnosus 27 37 40 hl 47 

fi . - . ' -'?Chryaesp~eniuu? , 27 - Silene raootiflora = - - -  - -- - C i r s i r n n  lanccolatum . 27 - @ - + , enirioina*'mamosa 27 3: $ 47 
a f l  - - fl Smiliaiim stellata 27. - -- - - 57 - - " Solanum tuboroa.m z - - -  .. - Sol ibgo  aariadonsle - - &l q7 

41 * soltdago ~ s p i h  @ 41 .17 
' Sisymbritm a l t i ~ s ~ m  -- - * 41 Lj7 

-@ - Stollaria arsdic 3" .. &j 4- - - q~ moptopus rsorLs i$l - L; 3 q7 
, Erfgsran  muu us ' 27 37 J$ - q7 Tarama-i.m offioiraf e 1 - 93 

&riseran camdensid Teas aam derisiu - 47 
Fagus pmdifolia oocldontalis - 5 7 -  - 
hge-z-ia rfrginiana T i l i e  snericma . 27. r ]  kQc&l 47 
Fra:dxue agericrura Trifoliur;  - %;,qns 27 -a - 
Q-nleopsis tetrahit ? r i l l i ~ i  gr&iflor"m 37 b3 t ! 2  Y7 
QIsli\?m Lrifiduh T s ; g  0:cmden3is 27 J7 
&dim trlr'lor.2.: Chsmer~caxni~ 27 37 $3 1-3 9 
hm~ium robertian~h- Bi.>ta oanadamit~, 21. & i.& Qr?. 
C$mtrdium decurrens - - Viola e r i o o q s  a % m k r  q? 
RoliacW-us ht-nuua - Viola hirsutioola 
Hepatiae acutllobs - -- 37 - - - q? V I  31s papi l i o n ~ t  
k c k c c r  camdenel s - 37 40 & q'? 'TTerbasa~un 4ihnpar?o 
Lsctuca sagtttifolla 27 - - 47 
L~ck:ca spicata 21 - - - q 3  
Lsppulu, deflcrxa @ - - -  
Lyohnia dioioa 27 - - b d ?  



r . -- 
.fr . . 

-18- - , . 
BEECH - HbPLfj: ASSOCIATIOX. Ecolcgy alasoes. 

R - Piggsville Corners BP;d. -Age *45-5O :as. ohsboygan Co, AVQ 9,19"&, - - 
MI, - MIA L&e Bvd. virgin, . . f I . -  n Lr?-yge: -'LA Trhr ; 
Gh - Car? b k e  Ewd virgic, Smnot Co. R i l  . tt 

t B ML CL - _ - - - - -  
4 * TREE3 ?, * , .,-.a - "\ 

E 8 t S Prllyg~xmt~m ~i?lonrm' "/ 2 

Acer sasn-a 359 1 9  rZ6 Q ,719 Polygon= ~envo'rpulc 1 .. 
Acer ~ & p ~ ~ s ; ~ 1 ? ~ ~ l l c u m -  - - 171 Pnlygala pancf f lora  - a 
Boer mbn?m - - - - 25 4' .-is aqullqa I @ , ‘ , -  . , 

' he r  qica*:m - -  6 -  2 Ppola aeouzds - . - :  

%etilla l u t e 3  1 39 4 5 7 Pyrora e l l i 2 f i ~  - - I  

Fagus gmdLf3ll .a 15 125 157 l h l  329 %mkcus borealis . - - .- 
'Fmxims ane~rf oana 1 2 - - - ~ ~ u n o u l u s  ~ b o r t i y u s  7 - -. 

Querois berealis .I .. - - 3 &us *oxioodendron - - j. - 

' Xi'iie 6; boraalls 4 -  - - - h h : s  allechsn,ienhis 1 * .. 
Til . '  a cneri0a.m 2 4 2 - - ~ u b u s  90cid9nt&li~ . i - ' 

Taiga aa.~udensis . 1 41 5 ?!c 46 hEus strlgosus 2 " -  
39 23 21 - - Rubus triflor~s Tjlmis amerioana - 2 -  

- I f i ~ m x  aoeJ~osella I * *  
Sambuou8 r a 0 ~ 8 8  .!&3 2 - Ground ~ ~ ~ t s  100 qmdmks 
mlic,Pa mOemoy. 2 - 12 , FI R U C L  

Acer psnnayluanioun- 1 1 21 k Streptopus roseus 1 2 5  
Aces rubrum - - ? Soli dago canadmeis - 1 a 

Acer saoohannn , 89 99.89 8telloria media - .. 
. , Aohfllea millefoliunr i - - . Taraxaoum offioinale 19 2 . . 

+ ,  .- . Aotaaa alba 1 - -  TEuua oanatans l~  . 1 - - = .)r', i 

A d i m t u . ~ .  pedatum - 1 -  T S l i a  amerioann 5 1 - 
A g o s t i s  alba 1 0 -  Trifolium pwtersc 1 - 
Alms incana l a -  Trifsl iun repens 1 * -  

-, , . bralia nudioaulis - 1 %  T r i l l i u m  grandLfloruai 11 9 - 
Trientalis amrimma - - 32 

, Arisaena triphyllum 2 18 - Tmga oanadensis - - 5 I 

A. 
Aapidiuzn epinuloswn - 24 - 

- l?hus amricann '8 -2  - +.. "- 4 . , ., LA -- . . ,-.$ - ,,_<I % a  : . Bpttvlfia lctsa - .-- --- - - 1 - 2 ' 

I: i~ ' . ; i:' iBqkuI.i..'papgsifers ;?; - , -- A - - 3 . -, .I Cvularia grandiflora 1 ,I  - 
* _ ,  ' " %~;i~"o~durme - ~ ~ n l a ~  1 - Viola omadends 

i '-r 
9 2 -  

j, - CttirXh.p2.&lum%hGiotr- Viola eri~oerpr 
-, L ,' .. 

& 2 - 1  
,, A -  

/ ' *  old86 -, - 1 - , 7501~ papiliosaoea c- * - 
- - 

.1 GGex rzratata 
Epifagu8 vfr-o~a - - 

Cwax pdmoulaCP - - - -  - Wnotmpi imiflora - - - s 
Camakiun .vu3#mn:. ' 3 .t - 7% - . mean8 ,- present ~ 6 %  in,qua&et-% - , - 
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