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INTRODUCT IOhT 

The work on the  sandy upland aspen associldtion was done . 
as c l a s s  work under the  d i rec t ion  of D r .  F. C. Gates a t  the  
University of Michigan Biological S t a t  ion, Douglas Lake, Che- 
boygan County, TIichigan, during the summer of 1947. 

Studies were made of s i x  areas near the  Stat ion carnp 
cal led ''Aspen Sets". Five of these were on sandy uplands, 
while the  s ix th  was on a sandy area lying somewhat lower. 

From these s tudies  da ta  were compiled for  f ive  of these 
areas and are used i n  the  following discussion. 

LOCATION O F  ARRAS 

Five o$ the  Aspen Sets  studied are in  Cheboygan County, 
four of them being qui te  close t o  the  S ta t ion  c a p  and one 
about a mile west of the  camp. The s ix th  Set  is in Emme 
County about s i x  miles from the  Stat ion camp, t o  the  nor 9 hwest. 
The accompanying map (Fig. 1) shows the exact location of 
these $ets in r e l a t i o n  t o  the  Biological S ta t ion  camp. 

The vrhole area around Douglas Lake is glaciated and, 
ecologically speaking, is i n  a t r ans i t ion  b e l t  between the  
Northeastern Coniferous and Central Deciduou~ provinces, 
'When ear ly  s e t t l e r s  came t o  t h i s  p a r t  o f  Michigan t'ney found 
about half  of the  Douglas Lake area forested with hardwoods, 
about a f i f t h  covered with pines, and the  r e s t  bog and water 
areas. \hi.- - 

Most of the  or1 m a 1  fo res t s  were removed by logging in  
the l a s t  ha l f  of the  ninteenth century. For qui te  a period of 
years following the  logging, f i r e s  denuded much of the  area. 
Some pa r t s  were burned over several  times. Recently, however, 
there  has been an e f fec t ive  program of  f i r e  prevention and 
control, so  t h a t  the  vegetation has been allowed t o  develop 
again . 

According to the US, Weather Bureau r e e ~ s d s  fos Cheboy- 
gm, 'he inem xr?rr~pex-a-c+ure for %hie s e g i o ~  -EC:?-,~~E fmz. J.E' F e  
for the morazk sf February up to 66"1i', for ~Zne ssn tk  09 Julys 
The absolute minimum temperature fs a -38OF. f o r  February and 
the  absolute maximum is 10~' F. i n  the  month of July.  

Precipi ta t ion in t h i s  area t o t a l s  28.57 inches and is 
well d i s t r ibuted  throughout the  year, s ix t o  nine days of 
each month having some precipi ta t ion.  There is some snow from 
October u n t i l  May with t h e  three months, December, January znd 
February averaging more than ten  inches. 

The growing season is from 87 t o  126 days in length. Pre- ' 

vai l ing  winds are  f'rom the  northwest and v io len t  wind storms 
are exceedingly ra re .  



Late spring f r o s t s  here often a f fec t  the  seeding of 
enrly-bloomi-np t rees ,  such as beech, and summer drouths may 
l e u d  L o  I'l1.e. 111 gclle.t8~l, 1loweve.ta, Ll~e well-die L r l b u t e d  r-nln- 
f a l l ,  moderate temperatures, and other cl imatic f ac to r s  of 
t h i s  region are very favorable t o  the  growth of t r ees .  

/ 

DESCRIlTIOI\J OF' IZEGIOTT 

The =ea around Douglas Lake is generally h i l l y  or r o l l -  
ing and dotted with several  small lakes and bogs besides the  
three  la rge  lakes, Douglas, Burt and lhullett, which are  each 
several  miles long. 

Sou%h:-of-l,DouglassLake, between t h a t  and B u r t  Lake, is a 
sandy ridge covered with aspens and some pines. Southwest and 
west of Douglas Lake, near the  villa'ge o f  Pellston, is an area 
of f l a t  or  nearly f l a t  land, ed on the  west by a range 
o f  h i l l s .  Some of t h i s  f l a t  has been under cult iva- 
t i o n  in the  past,  but  much of it has reverted t o  meadow o r  is 
growing t r e e s  again. 

To the  north and eas t  of Douglas Lake there  is an area 
of f a r m  land which is s t i l l  under cul t ivat ion,  with hay, po- 
ta toes ,  and some gra in  as  the  main crogs. Along the shores of 
t h i s  lake there  are  some cottages, camps and summer resor t s ,  
but most of the  land around i ts  is forested. 

With the exception of the  and farming arezs, most 
of the  l and  is forested or in  the process of becoming so. A 
Large past of the  fores t s ,  pa r t i cu la r ly  on the  sandy uplands, 
are now made up of aspen associations in the various stages 
of succession, although there  are  a few p a r t s  which have be- 
aome reforested with pines, and some wooded areas which beech 
and maple are predominant. B&b . 

This study, with the  gc o panying data, is based on obser- 
vations and counts taken in representative pa r t s  of the  re- 
forested areas, with spec ia l  reference t o  the  aspen associa- 
t i o n  on sandy uplands. 

DESCRIFTION OF SETS 

Aspen Set  I is a small area northwest of the  Cheboygan 
Rodd and j u s t  eas t  of the  entrance dr ive t o  the  Biological 
S ta t ion  camp, (Map. Fig.1) The land slopes sornewha.t from the  . 
G h e b s ~ r g ~  Raaa in. t h e  general f ibee t i sn  of  Douglar 12dsec Since 
the  o r f g h a i  forest was removed by logging, ehfa set has been 
burned several  times, t h e  l a s t  fire being in  1911. 

Aspen Sets  I1 and I11 are nearer t o  Douglas Lake, eas t  
of the S ta t ion  camp, and along the baseline road, now a truck 
t r a i l .  The land here slopes toward the  lake, too, with Set  I11 
showing a d i s t i n c t  s e r i e s  of three plateaus, the  two lower 
formed by lake margins of e a r l i e r  geological ages. Both of 
these Sets  were burned over in  1901, but Set  I1 was spared 
when in May, 1923, a bad f i r e  destroyed a l l  vegetation on Set  
I11 . 



Set IV is on a somewhat higher area south o f  Douglas Lake 
and s lop i~~ l j '  s l l g I l t % y  towar.0 I3urS.L Lalte. In  AugueZI o r  l U 3 C ,  t l ~ i a  
area v~as prepared f o r  controlled burning by plowing f i r e  l i n e s  
a l l  around a piece 550 f e e t  eas t  and west by 300 f e e t  north 
and south. T h i s  Set was then completely burned. 

Se ts  V and V I  a re  located almost d i r e c t l y  south of the  
Stat ion camp on land sloping toward Burt Lake. A s  very l i t t l e  
work  was done in  these areas and the da ta  accumuls.ted was not 
comparable t o  the  obtained from the other Sets, these two 
areas w i l l  be mentioned again only i n  connection with methods 
used in the  study. 

Aspen Set  VII is i n  the ra ther  f l a t  area west of Bryantf s 
r e s o r t  on Douglas Lake. It is on the west s ide  of the Maple 
River and north and eas t  o f  Pellston. Along the west and south 
s ides  o f  t h i s  Set  is a meadow form-edhfter %t was farmed f o r  
sever*al  yems,  t l ~ e n  planted t o  pasture grasses and f i n a l l y  
abandoned. To  the  e a s t  is an aspen-covered a r e a ,  which was 1 
burned in 1919 and other years. To the  north is an area which 
was formerly a bog, but  was burned and destroyed as a bog sev- 
e r a l  years ago. Formerly a stream ran from t h i s  bog thru  the 
meadow toward the  TIIaple River, but now t h i s  stream bed is dry 
mos t  of the  time. The l a s t  f i r e  &o a f fec t  Set  V I I  was in  1901. 

The method of study i n  most of these areas was t o  take 
a t r e e  count o f  f ive  s t r ips ,  each two meters wide, thru the  
area. Any woodj p lan t  over a meter in height was included in 
the t r e e  count. EYsDs;df  1lthe~t:p1anZBsfound in a number of quad- 
rats/Spaced a t  .def in i te  intervals  within the  two-meter s t r i p s  . 
were compzled. The quadrats were square, one meter on a side, 
and the  i n t e r f a l s  between them varied from three paces i n  
Set  I t o  e ight  paces in Set  IV. A l l  species of ferns  and f lo-  
wering p lan ts  were l i s t e d  f o r  the quadrats. Moss and l ichens 
viere considered only if they covered a subs tan t ia l  pa r t  of 
the  quadrat. 

In Set  IV a l l  of t h e  t r e e s  of the area were counted, ropes 
being used t o  mark off portions as the  count proceeded. 

Point-observation quadrats were taken in an area near 
Set V I .  This m6thod consisted i n  s e t t i n g  a s t e e  a t  random, t 
then putting- other stakes around t h i s ,  each .8 meter from 
the center stake.  This marked out an area of 200 uni ts ,  each 
10cm. square. Gqu-e cards, 10 cm. on a side,  were used t o  es- 
timate the  number of u n i t s  of the  area covered by each type 
of vegetation a t  th ree  levels ,  t ree ,  Pter is ,  ground. 

The Line-interception method was used f o r  15 meters or  
l e s s  a t  t h e  eas t  edge of Set  V I  t e r r i t o r y ,  In  $his method. a 
l i n e  was established by laying a rope due west, then measuring 
with a ca l ipe r  r u l e r  all the  plants t h a t  intercepted a centi- 
meter-wide s t r i p  along one s ide of the  rope, one centimeter 
above the  surface of t h e  earth. A second measurement was ta-  
ken of a l l  interceptions of the  l i n e  by woody p lants  a t  t r e e  
level .  



4. 
The two l a t t e r  methods were used t o  famil iar ize  the 

c lass  with d i f f e ren t  methods of studying the  plants  of the 
nrmeR rnt.har7 1.hnn to dot,errn;ine sipnlfiannt d a t n  Tar t+hs ~ t u d y  
o f  the  aspen association. A s  t he  data thus obtained served 
only t o  substant ia te  ce r t a in  concl~isions arrived a t  from the  
datc? on the other Se ts  and was of' i t s e l f  not s ignif icant ,  it 
has not been included i n  t h i s  paper. 

FIELD WORK 

Aspen Set  I-- Five groups l i s t e d  species i n  20 quadrats 
each, f i v e  paces apart,  and counted t r e e s  i n  two-meter s t r i p s .  

Set  11-- Five groups l i s t e d  species i n  15 quadrats each, 
f i v e  paces apart, and counted t r e e s  i n  two-meter s t r i p s  from 
c r e s t  north t o  baseline. 

Set 111--Five groups l i s t e d  species in  15 quadrats each, 
seven paces apart-- f i v e  on lower platezu, f ive  on slope, and 
f i v e  on middle plateau. Also counted t r e e s  in two-meter s t r i p s  
from baseline t o  foot  o f  second slope. 

Set  N-- Counted a l l  t r e e s  i n  August, 1936, "burn" i n  
f i v e  s t r ips ,  e s s t  t o  west, with ropes. Inst ructor  l i s t e d  
species in  50 quadrats, e ight  pa,ces apart  in  f ive  l ines ,  eas t  
t o  west, west t o  east .  - 

Set V I  t e r r i tory- -  Five groups each took three  point-ob- 
servat  ion quadrats and Line-Intercept ion f o r  15 meters o r  
l e s s  at  east  edge of t e r r i t o r y .  

Se t  VII - -  Five groups l i s t e d  species in 10 quadrats each, 
three  paces apart, southward in former aspen area west of 
I.'Iaple River. A l s o  counted t r e e s  in two-meter s t r i p s .  

A summary of the  da ta  accumulated f r o m  the  study of Sets  
I, 11, 111, IV, and V I I  is shown in  Tables 1 and 2 (~ppendix,  
Pages 1-5 ). Table 1 is a summary of the  t r e e  counts in these 
areas together with a few notes on hab i t a t  o r  associations in 
which these t r e e s  are  commonly found. Table 2 is a summary of 
the  frequencies of occurrence of pound plants  i n  the  quad- 
r a t s  studied in these f i v e  areas. Notes on habi ta t  or  associ- 
a t ion  have also been added t o  t h i s  l ist .  

A study of t h i s  da ta  seems t o  ipdicate t h a t  several  
stages in the development and progress of an aspen association 
are demonstrated by these Sets.  They w i l l  be described and 
discussed i n  the  order in which they would succeed one another 
in the normal development and succession o f  t h e  aspen associ- 
a t ion on sandy uplands. 

Aspen Set  IV. 
This area was completely burned in August, 1936. Only one 

t ree ,  a Pinus resinosa, was not k i l l e d  by the f i r e .  Certain 
f i r e  plants such as  EpiloQium angustifolium and E. adenocaulon, 
the Erigerons, cannuus andkcanadens is, and Oenothera murieata 
probably were some of t h e  first ground plants t o  form a cover 
in t h i s  area. These p lan t s  were accompanied by sprouts from 
the  roots  of the  aspens destroyed by the  f i r e .  By 1940 the area 
was completdy dominated by these sprouts, which were mainly 
of Populus grandidentata, t he  large-toothed aspen. 



A s  are  the other aspens o f  t h i s  region, Populus grandi- 
dentata is a ra ther  rapid-growing t r e e  but  comparatively short- 
lived, these t r e e s  selclorri l i v  ing t o  be oldel* Lhnn :'& t o  30 
years. The wood is  very s o f t  and r o t s  quickly a f t e r  death. 
The t r e e  reproduces both by seeds and roo t  sprouts, s o  if a 
f i r e  is not severe enough t o  destroy the  r o o t s ,  the sprouts 
re-vegetate the  area qui te  rapidly.  A pic ture  of t h i s  "burnflof S e w  
(Fig. 2 )  taken in 1040 shov~s almost a complete cover of Pop- 
ulus gr andidentata. 

Beginning i n  the summer of 1'337 the  Ecology classes  a t  
the  Biological S ta t ion  each ye,= counted and recorded the  
number of sprouts and t r e e s  i n  Aspen Set  LV. The 11,812 aspen 
sprouts of 1937 had developed into 6,149 t r e e s  B ~ E  1941. This 
number was reduced t o  5,131 t r e e s  by 1646 and the  1947 count 
showed 4,811 aspen t rees .  Populus grandidentata a t  t h i s  time 
makes up 85% of the t r e e  cover of the  area. 

Other t r e e s  novr ?resent on t h i s  Set  'are Acer rubrum, 92, 
and Quercus maxim borealis ,  2%. Populus tremulo ides, which 
is usually associated with P. grandidentata, and Betula papy- 
r i f e r a  are present in only small numbers, probably because 
these species seem t o  prefer  l o w e r  areas near t o  bodies of 3 .  

water. 
A cxreful  search o f  the  area revealed one young Finus - 

Strobus and three young Pinus resinosa, two of which were 
near the  old P. resinosa t r e e .  This indicates t h a t  invasion 
by the pines has s tar ted,  though on a very small scale. 

Ground plants  i n  Aspen Set  TV seem t o  be dominated by 
the common brake, P t e r i s  aquil ina.  Carex umbellata, Poa corn- 
pressa and Poa pratensis  are qui te  frequent, the  two  l a t t e r  
being inckoduced species of grasses. Two low-growing shrubs, 
Dierv i l la  lonicera and Vaccinium pennsylvanicum, seem t o  be 
well established. Moss and l ichen cover is much more wide- 
spread in Set  N than in any of the  other  areas. 

The dominance of Populus pandidentata ,  the  presence of 
much moss and l ichen cover and a few f i r e  plants, with t h e  
establishment of cha rac te r i s t i c  aspen association species 
such as the  Pter is ,  D ie rv i l l a  and Vaccinium seem t o  indica.te 
t h a t  Aspen Set  IV, i l l u s t r a t e s  an ea r ly  stage in the normal 
aspen succession. 

Aspen Set  111. 
Set I11 mas burned in 1901, then again in- May, 1923. 

Data obtained on t h i s  area  i n  1947 indicates t h a t  Set I11 
represents a somewhat more advanced stage in the aspen suc- 
cession thah Set  IV. ( see F iem 3) 

Here Populus grandidenta a is s t i l l  the  dominant species, 
accounting fo r  35% of the  t r e e  grov~th. P. tremuloides makes 
up 7%. A s  the  moist a i r  needed by Betula papyrifera is ade- 
quately supplied by Douglas Lake, t h i s  species makes up a 
l m g e r  percentage of the  t r e e  cover of Set  I11 than in any 
other area studied. Acer rubrum and Quercus maxima borealis ,  
which seem t o  be cha rac te r i s t i c  of the  intermediate stages of 
the  aspen succession, a re  here well  established. 

A s  i n  Set  IT, P t e r i s  aqu&lina is the  m o s t  frequent ground 
plant .  Here, however, it is accompanied by Gaultheria procum- 
bens, a low shrub of the  heath type, 1,Telampymun l ineare  and 
Udy;t:$ergyrn canadense, two small herbaceous plants.  The l a t -  

( , t  n 



t e r  two plants  are adapted t o  the shade found i n  Aspen Set  I11 
and, together with Diervi l la  lonicera and Vaccinium Pennsyl- 
valllcurn, c ur.1.y 011 cis cllt-~l.rlc l c h l .  In L l c  g1'0i11 1 , l t 1 1 1  L D  L1lruo~t.I; tile 
succession. 

I~Zelampyrum l ineare  is the only therophyte among these 
cha rac te r i s t i c  plants,  but conditions in  the sandy upland 
aspen association seem t o  favor the  sprouting of i ts  seeds. 
Other ground p lants  occurring frequently i n  Set  I11 are  Aralia 
nudicaulis m d  Tr ien ta l i s  americana, which seem t o  be adapted 
t o  a va r i e ty  of plant  associations, and Polygalg paucifolia, 
which is cha rac te r i s t i c  of the  pine association. 

The grasses and sedges of Set IV are  here replaced by 
Oryzopsis aspercifolia, which appears as the  charac ter i s t ic  
grass  throughout the  succession. Monotropa hypopytis, a  para- 
s i t i c  plant  found exclusively in  the  aspen and pine associa- 
t ions ,  was found i n  t h i s  Set.  

Aspen Set  I. 
The t h i r d  s t e p  i n  the aspen succession is represented 

by Aspen Set  I, v~l2ich was las t  burned i n  1911. Here the  a.spens 
are  s t i l l  dominant, though there  is a higher percentage of 
Populus trernuloides than in  e i ther  of the  pi:Bvdot3st.Sets. The 
r a t i o  is about two Populus grandidentata t o  one P. tremuloi- 
des . A 1944, p ic ture  of Set  I ,(.' Fig. 4)  shows these dominant 
species and other typ ica l  ones of the area. 

Other cha rac te r i s t i c  t r e e s  here are  Acer rubrum and 
Betula papyrifera. Rhus glabra borealis ,  t h e  common sumac of 
t h i s  region shows a high frequency. There a re  a lso some pines 
i n  Set  I, Pinus resinosa and I?. Strobus being about equally 
represented. 

Character is t ic  ground plants  in  t h i s  et are again the  
sub-dominants, Pter  is aquil ina and Diervi f l a  lonicera, to- 
gether  with Gaulther i a  procumbens ,and Melarnpyrum l ineare  .The 
typica l  grass  is Oryzops is asper if o l ia ,  although Danthonia 
sp ica ta  was a lso found frequently. Comandra umbellata, a 
p a r t i a l  pa ras i t e  on the  roots  of t rees ,  was more p len t i fu l  
here than in Set  111, the only other a rea  i n  which it was 
l i s t e d .  Solidago hispida and Aster laevis,  which were found 
in  a l l  t he  areas studied, were most frequent in Set  I. 

A l l  of these ground plants  may be sa id  t o  be typica l  o f  
the  aspen association and were found p r e t t y  generally thru- 
out the  areas studied. 

Aspen Set  I1 
Set  I1 is  not far from Set  I11 and was burned in 1901, 

but not by the  f i r e  of 1923, which denuded the  area of Set  
111. Consequently t h i s  area has had 22 more years i n  tvhich t o  
re-vegetate than has Set  111, and 10 more years than Set  I. 
Thus Set  I1 represents a fourth  stage in the  aspen succession. 

The aspens a re  s t i l l  dominant in t h i s  area, though t h e i r  
percentage is lower than in  the first t h ree  areas described. 
The pines and birch, Betula papyrifera, a re  present in grea ter  
numbers . Acer rubrum is also well established. Here again 
the nearness t o  t h e  lake probably accounts f o r  the  incidence 
of Betula papyrifera. P h u s  Strobus and Pinus resinosa have 



7 . 
been encouraged by the  lack of f i r e s  and the  shade f o r  the  
young t r e e s  provided by the aspens and other deciduous species. 

Grouncl covel* i n  S e t  I T  is ve1.y s i m l l n r  .to -t;llnt in Sets  
111 and I. P t e r i s  and Dierv i l la  form a higher l eve l  beneath 
which Gaultheria ~rocumbcns, Polygala paucirolia,  Melarnpyrum 
l ineare  and lvTaianthemum cana.dense form a large percentage o f  
t h e  lower vegetation. Vacc inium pennsylva.nicum is also found 
in  the lower leve l .  

The most oa tand ing  development shown by Set  I1 over Set  I 
is the increase in the  percentage of pines 2nd the  accompany- 
ing dea.th and decay of the dominant aspens. Figure 5 shows zn 
area in a s i m i l a r  s tage o f  development in the Douglas Lake 
region. 

Aspen Set  VII 
Repre: enting the  end o f  the  aspen succession is Aspen Set  

V I I ,  v111icl~ can hardly be ca l led  2.n ospcn s e t  now because the 
pines are dornin~nt in  t h i s  area. The l a s t  f i r e  t o  go over t h i s  
p a r t i c u l ~ r  spot was in 1892, although neighboring areas have 
been burned much more recently.  

The f a c t  t h a t  t h i s  area l i e s  somev~hat loww than any of 
the  other  Se ts  probably accounts f o r  the  Populus tremuloides 
making up the small percentage of aspens s t i l l  remaining among 
the pines, ra ther  than P. grandidentata found in t h e  higher 
areas. Arnelanchier canadensis and A-. snicata  are other rem- 
nants of the  aspen association s t i l l  found in Set  V I I .  

About two-thwds o f  the  pines here are  P. resinosa and 
one-third P. Strobus. The two species mzke up about 40% of 
the  t r e e  growth of t h i s  area and show unusual thickness of 
stems f o r  t h e i r  height. Figure 6 shows some of these pines 
t h a t  have replaced the  aspens. 

Scattered thru  t h i s  area there  are  a few Abies balsamea, 
a number of Picea glauca, an occasional Picea mariana or  
Thuja occidentalis ,  and some Alnus ineana and Sa l ix  discolor, 
a l l  typ ica l  bog t r e e s  o r  shrubs which may be invaders fkom 
the  former bog area t o  the  north. 

The ground 1)lants in  Set  V I T  include the  cha rac te r i s t i c  
aspen associates, P t e r i s  (reduced in frequency), Diervil la,  
Gaulther ia,  Vacc inium canadense and V. pennsylvanicum. Oryzop- 
sis asper i fo l ia  is s t i l l  the  typica l  grass. l~?aianthemum cana- 
dense, which seems t o  prefer  the  pine association, occurs more 
frequently here than in any other area studied; 

Two other species of ground plants  not mentioned hereto- 
f o r e  occur q i ~ i t e  consis tent ly  in  this Seto Tkese a r e  ROBE. 
b%imds, which is wary csmon on the p r a i r i e  07 dlie~~dow weaf. 
and south of %his  s e t  and Cornus canadensis, wnfck is % p i c a f l y  
a bog plant  and may have come i n  from the bog area near. 

The m o s t  noticeable differences between t h i s  Set  and the  
others are the  predominance of the  coniferous t r e e s  o v e  the  
aspens and the  occurrence o f  a number of bog species of both 
t r e e s  and ground plants .  



G m  C OYTCLUS IONS 

Fo1lov:ing the burning o f  sandy upland areas of the  
Douglas Lak.e Region, the  f irst  t r e e  growth is composed o f  
aspens, chief ly  Populus grand i d  en ta t  a --w 
&&a with some Populus trernuloides. These may s t a r t  e i ther  
as seedlings o r  as sprouts from the  roo t s  of burned t r ees .  
These aspens remain dominant over a period of 25 t o  35 years; 
and form the  nucleus of a plant  society  known as the  aspen 
association. 

In tb.e- aspen association two species of ground plants 
become subjdominant. They are: (1)  P t e r i s  a u i l ina ,  which pre- 
cedes the  aspens i n  some areas, becomes sub? % ominant in  the  
as en association and p e r s i s t s  into  the  pine association, and 
(27 Dierv i l l a  lonicera, whose incidence and development is 
similar t o  t h a t  o f  P te r i s ,  though i ts  frequency is lower in 
thel.areas studied. 

Other cha rac te r i s t i c  ground plants  of the  aspen associ- 
a t ion are: (1) Gaulther i a  procumbens, which .es tabl ishes  i t s e l f  
with the  aspens and p e r s i s t s  into the pine association, (2) 
IJIelampyrum l ineare ,  an annual p lan t  which appears t o  be t 
c a l  of the  intermediate stages in the aspen succession, (Wi- 
Oryzopsis asper i fol ia ,  a grass which develops in the shade 
a n e r  t r e e s  are somewhat grown, and (4) IJaianthemum canadense, 
found ty-pically in the  aspen associations having some pines. 

Trees commonly associated w i t h  the  aspens are: (1) Acer 
rubrum, in the  e a r l i e r  p a r t  of the  succession, (2 )  Betula 
papyrifera i n  the  areas near water, (3 )  Quercus maxima bore- 
a l i s ,  a species intermediate in period of succession between 
the aspens and the pines, and. (4)  the  pines, P. Strobus and 
P. resinosa, which gradually replace the  aspens. Amelanchier 
@anadensis and A.  sp ica ta  are  typica l  high shrubs. 

In the  ea r ly  stages o f  t he  aspen succession, cer ta in  f i r e  
plants  such as the  Epilobiwns and Erigerons may p e r s i s t  as -t 
the  aspen association is developing. Moss-and-lichen cover is 
important only u n t i l  it is destroyed by the  shade of the  t rees .  

The development of pa r t i cu la r  species &n 8 . y  given s e a  
* - 

of  he a q e r r  sssociation may be influenced z - ~  nianlCf:by c l  %he 
air, Cne rneis~ura in the soil, the moun% of' shaee, osld m a y  
other loca l  factors .  

Any typzcal  association of p lan ts  may be invaded by 
unusual types f rom d iss imi lar  areas nearby. 



The vegeta t ion of sandy upland areas of t h e  Douglas Lake 
l - e ~ i o n  t11n.L llc~vc 1)ecn bur-ncrl c l l r u ~ ~ ~ c o  p,'1-nclunlly %k-or11 un r~s,socl-  
a t ion  in which Populus grandidentata is dominant, t h ru  associ- 
a t ions  of aspens with some maple, bdPch, oak 2nd pi.nes, t o  an 
associa t ion i n  which t h e  pines a re  dominant. Thus t h e  aspens, 
which are  quick-growing, bu t  comparatively short- l ived,  a r e  
gradually replaced by t h e  slow-growing, longer-lived pines. 
VJith p ro tec t ion  from Eire,  t h i s  ~ u c c e s s i o n  w i l l  proceed t o  -I, 
its na tu ra l  conclusion in QO t o  40 years. 

A s  t h e  clima.te of t h e  Douglas Lake region is favorable f o r  
t he  growth of t r e e s  arid undisturbed meas  tend t o  develop t h e  

~ l : v h ~ u a b ~ e ; - ~ i n e s '  fol lowing the  aspen associat ion,  p ro tec t ion  
from f i r e  over t he  years  is of major importance i n  promoting 
t h e  r e fo re s t z t i on  of t h e  area  t o  a maximum of economic va.lue, 

1. The v~orlc described i n  t h i s  paper was done as c l a s s  
work i n  Plant  Ecology a t  t h e  Universi ty of '.lichigan Biological  
S ta t ion  a t  Douglas Lake, Cheboygan County, Michigan, i n  t he  
summer of 1947. - A.)J 

f .& 61'  

t y .  
f;,i"; d 2. Five represen ta t ive  areas  of asgen associa t ions  grovi- 

ing on s m d y  uplands were studied. 

3 .  "he dominant species  of these  upland aspen sssocia t ions  
was found t o  be ?opulus grandldentzta,  a q~ick-powXng,  short-  
l i ved  s&ies  of a,spen. It is usual ly  accompanied i n  t h e s e  arees  
by ~ o ~ u l b s  tremuloides . 

4. Other deciduous t r e e  species '  f requent ly  associated 
with t he  aspens a r e  Acer rubrum, Betula papyr i fe ra  and Quercus 
rnackna bo rea l i s .  

5. Chcaracterist i c  ground p lan t s  of t h e  aspen associa t ion 
are P t e r i s  aqui l ina ,  D i e r v i l l a  lonicera,  Gaul ther ia  p-ocumbens, 

.-I 
Vacciniw pennsylvanicum and Meilampyrum l i nea re .  . C  ..\ i?'.~, I,.,. , . . 

6 ,  The vegeta t ion on sandy uplands pro tec ted  from f i r e  
changes gradual ly  from an aspen-dominat-ed2assaCiation of p lan t s  
t o  one in  which t h e  aspens a re  almost e n t i r e l y  replaced by 
p ines ,  - 

7. A s  t h e  Douglas Lake region h a s  a cl imate p a r t i c u l a r l y  
su i t ab l e  t o  t r e e  growth, t he  area  should be protected from 
f i r e  t o  allow it t o  become re fores ted  wi th  valuable pineis. 



Fimre 2 - Aspen S e t  IV, showing cover o f  
Po;sulus pandidentnta  sprouts ,  1940. 

Photograph by C.1:. Blair, 1940, 

w -- - - 

Pi,cure 3 - A q e n  S e t  111 from the Easeline 
Road, 1944, shovring eoninant  asFens and 
sub-dominant Pter  is aqu i l ina .  

Photograph by C.2. B l z i r ,  1041 
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Figure 4- Aspen Set I , showing dominant 
Populus n a n l i d e n t a t a . ,  P. t r emulo ides ,  
and other species. 

P h o t o g r ~ p h  by C .I!. B l a i r ,  1944 

Figure 5 - Aspen Area Untouchea by Fire  
s incc 1901, showing replacement of aspens 
by pines. 

?hotomaph by C .:I. B l a i r ,  1044 



Figure 6 - ?i 
in S e t  VII. 

eplac ing Aspens 

Photograph by C .He B1 



Page 1 
Table  1 - Tree Counts in Aspen S e t s  I-IV and VII, w i t h  Annota- 

t i o n s  on Spec ie s  and Percentages  o f  T o t a l  Trees .  T ,,-(3 1 - 
T R E E S  

~ o t e s  
/yN flm Tots!** I 11 r n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Abies bnlsamea 
Acer pennsylv a n i  cum 

rubrum 
sac  charum 
spicatum 

Alnus incana 
Amelanchier canadensis  

complex 
hur  onens i s 
s anguine a  
s p i c n t a  

Aronia ( P y ~ u s )  
S e t u l a  l u t o a  

papyrif  e ra '  
Cornus rugosa 

s t o l o n i f  e r a  
Crataegus roanens i s  
Fagus grandif  o l i a  
Fraxinus  americana 
Hanalnelis v i r  f n i a n a  
I l ex  v e r t i c i l e a t a  
L a r i x  l a r i c i n a  

0 0 - 3. Bog - 0 0 4 %  
4 - - Hardwood .O6% 

4 El2  534 10 N e a r w a t e r  12. % 
1 o - - Hardwooit 001% , 

4 I - - 3 Bog 08% 
3 1 6  88 31 Pine, Hdw.Bog 1.90% 

124 141 13 . 9 We% air needed4,83% 
93 10 , .I - Aspen 1 23% 
g - o E Aspen . 01% 

3; 1 Hardwood .37% - 

1 
I 1 - - l r ,  Aspen,'p.,hdw. .01% i 

Tc - - 3 Asp., p ine,  " .05% - - - 4 Bog l 05% 

Lonicera  Canadensis 
d i o i c a  
oblongif  o l i a  

Nemopanthus mucronata 
P icea  glauca ( c a n )  

mar iana  
Pinus banksiana 

r e s i n o s a  
st robus 

Populus balsamif  e r a  
g rand iden ta t a  
t remuloides  

Prunus n i g r a  
pennsylvanic a  

12,~ Bog w i t h  Abies .14% / 

1 Bog I . 01% 

88, Pine P .87$ 
41 ,  P., Hdwood 2059% 
I! ; Wet ground l 01% , - Dom. sana.up.64.87% 

36 Low Aspen 3.23% 

5,~ Asp,,Hdwd.burn .80% 
, 4 1 Wet . 05% 

-', Toward ' p i n e s  2.00% 
- - .  Aspen a 8 0  
, Aspen *el% ; 

v i r  g in iana  
Quercus m b o r e a l i s  
Rhus g l ab ra  b o r e a l i s  
~ B u a  a l e g h e n i e n s  is 
Rosa sp.  
S a l i x  bebbiana ( r o s t r a t a  

d i s c o l o r  
bebbiana x d i s c o l o r  

Shepherdia canadensis  
Taxus canadensis  
Thuja o c c i d e n t a l i s  
Tsuga canadensis  
Ulmus americana 
Viburnum a c e r i f  olium 

cass ino ides  
~ o t a l  No. of Trees - - - - - - - - - - - -  

18 4 Aspen - - 043% : - - - 33 Low o r  up. .64% 
9 5 o - II l 15% 1 

- - - 2 Bog 002% i 

2 - - .06% ' 4  Hdwd, i 
1 

.I - - 1' Loweforest  .Ol% 
22 - 2 - Aspen .35% 

1 
1 

829 660 5604 3x6 8,364 t rees  . . . . . . . . . . . . . . . . . . . . .  
1 
i 2 
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Table 2-- ~ e q u e n c i e s  o f  Occurrence of Ground P l a n t s  i n  Aspen Sets 3 ~1 I- IV and V'II w i t h  Annotat ions  on Species .  
G R b U N D  P L A N T S  

a 
ASPXBS Page 2 

\M@"- I 
n o t e s  

I 11 111 IV VII v/ .Vff/NdfdYH[f. .a 
- - - - - - - - - - -  - - - - - - - - - - " - - I - - -  - - I - " - -  I 

Abies balsamea - - .  - - 4 Bog. w i t h  P i c e a  
Acer ponnsylvanicum . - - 1 I - Hardwood 

pubrum 16 28 20 rk - F e a r w a t e r  
saccharum 

Ach i l l ea  m i l l e f  olium 
Agropyrum repens  4 

tenerum 
Agros t i s  a lba  - - o 6 4 In t roduced  

hyemalis 
Alnus incana 
Arnelanchier canadensis  27 9 15 2 14 Pine, Hdwd., Bog 

1 4, 
9 sanguine a - - - 

s p i c a t  a  7 14 8 -- 4 Pine. E&iih3d, Bog 
Anaphalis  margar i tacea 
Antennaria canadensi  s 5 I - - - C h a r a c t e r i s t i c  in 

neodio ica  - - - - 2 s a n d y p l a c e s  I 

p l a n t a z i n i f  o l i a  
Anemone canadensis  

c y l i n d r i c  a  
v i r  g i n i  ana - 1 

Apocynuci androsaemi fo l iuml  I - 9 2 ? 
pubescens ! 

AraSis g l a b r a  - - - A- * - 'F i re r?? lan t  I 
C . - n ,  

> 
A r a l i a  h i s p i d a  J ..- L - - - - 1 

n u d i c a u l i s  5 5 31 ' .I 4 '  
Arctostaphylos  uvaur s i  2 II - I 14 Remnant of Heath Assoc. 
h e n a r i a  l e p t o c l a d u s  , 
Asclepias  phyt olacdoides  

s y r i a c a  ! 
Aster  h i r s u t i c a u l i s  - 9 - 9 & , ,  

l a e v i s  36 3 .  13 4 30 kspen assoc.  
l i nd leyanus  - o - - 20 I 

macr ophyl lus  - 2 - - 34 1 '  I 

Betu la  l u t e a  I 

7 p a p y r i f e r a  8 3 .  - - Needs wet air  
3otrychium sp 
Rrachyelytrum erectum 
Brotnus c i l i a t u s  
Ca1ama;rostis canadensis  
Car ex c  o m u n i  s I 

f oene a  I 

l a x i f l o r a  
l u c  orum 
umbalbata - - 46 - 
SP 0 

Cerastium ep  
Chinaphil a umbel la t  a  4 3 15 . 4 Heath 
Cinna -ea ... .I - - 22 Low. 
C l i n t o n i a  b o r e a l i s  - - 4 - - Bog, hwd., pine 
Comandra umbel la ta  39 - X3 - - Aspen 1 

Convolvulus spitharnaeus - ... - * - Char, Aspen 
Cop t i s  t r i f o l i a  
Cornus canadensis  - - . - 32 Bog 

rugosa ( c i r c )  - 7 9 - - Appen 
s t o l o n i f e r a  - - - -. 2 Low, 'C 



Table 2- Continued 

G R  o u N D P L A A T SCASPENS Page 3 
,& , motes . ~ 

1 11 111 1v T / YPfiPA/PAlr;? . . . . . . . . . . . . . . . . . . . . . . . . . .  - - _ - - - -  - - -  
Corylus r o s t r a t a  
Cratnegus r o a n e n s i s  
Cypripedium acau le  
Danthohia s p i c a t a  
D i e r v i l l a  l o n i c e r a  
Epigaea repens 
Epilobium adenocaulon 

angust i f  olium 
Equisetum arvense 

praeal tum (hyem) 
var iegatum 
sylvat icum 

Erigeron annuus 
canadens is  
r amosus 

Fagus g r a n d i f o l i a  
Festuca ovina 
F r a g a r i a  v i r g i n i a n a  
Fraxinus n i g r  a  
Gaul ther ia  procumbens 
Ggd~asa3p&erioecc at a 
Gnaphalium decurrens  

o b t u s i f  olium 
Hamameli s v i r g i n i a n a  
Helinnthemum canadense 
Hepatica &ms$a 
Biekacium aurant iacum 

gr onov f i 
paniculatum 
scabrum - - 
venosum 7 - 4 ... 9 

Hypericum pe r f  oratum .I I! - - - 
I l e x  v e r t i c i l l a t a  

n 0 S 3 8  &4@&rg&g;ind& s dep- , ... o ' 6  o 

Lactuca canadensis  : 1 - - - 2 
s a g i t t i f  o l i a  

L a r i x  l a r i c i n a  
Lepidium v i rg in icum 
Lil ium phi ladelphicum . 
Linnaea b o r e a l i s  
Lonicera canadensis  

d f  o i c a  
glaucescens 
hir sut a 

Lycopodium t r i s t achyum 
Lysimachia t e r r e s t r i s '  
Maianthemum canadense 
Melampyrum l i n e a r e  
Mi tche l la  r epens  
Monotropa hypopi tys  
Moss and Lichen cover 
Myrica a s p l e n i f o l i a  

P ines  
Sandy 
Aspen, subdominant 
F ines  
F i r e  I I  . p l p t  

Fire plant 
1 I  f l  

I I I I  

Hardwood 

Low I 

I 

Heath 
Low 
Low 

Aspen 
A s  ,en 
ln t roduced  weed 

Tntroduced weed - 
F i r e  p l a n t  ' 

Fire 'p lan t  
Low 
Bog 
Aspen, pine,  htXwd. 
Aspen, pine,  hdwd . 
Aspen exo'lus ivs 

Pine. hardwood 
C h a r a c t e r i s t i c  Aspen p l .  

Pine, aspen exc lus ive  



Table 2- Continued 

G R O U N D  ASPETiS Page 4.  
Notes 

I II 111 I VII YP/ YPB/ PPPP?/YAF~ 

I\lelnopanthus mucronat a - 
Oenothera inuricata rn 

Oryzopsis a spe r i f  o l i a  37 
pungens 2 

Panax t r i f o l i u m  
Panicurn depauper atum - 

fmplicatum 
l i n e a r i f  olium 
mer i d i o n a l e  - 
perlongurn 
tennesseense 
xanthophysum 7 

P e d i c u l a r i s  canadensis  - 
P e t a s i t e s  palmata - 
Picea glauca ( c a n )  - 

mar i ana - 
Pinus banksiana 

r e s i n o s a  Ti! 
s t robus  9 

Poa compressa 6 
p a l u s t r i s  , 
p r a t e n s i s  - 

P o l y g a l ~  paucif  l o r  a 1 
Polygonatum b i f lo rum 
Populus balsamif e r a  - 

grand.iden%ata 9 
t~ertnuPof dee a> 

Prenanthes racemosa 
Prune l l a  v u l g a r i s  
Prunus cuneata 

pennsylvanica 1 
v i r  giniana 

P t e r i s  a q u i l i n a  988 
Pyr 01 a chlor  an t  ha 

@@Lip (; ic 3 - 
secunda - 

Pyrus a r b u t i f  o l i a  
Quercus m. b o r e a l i s  28 
Ribes cynosbat i  
Rhamnus a l n i f  o l i  a - 
Rhus g labra  b o r e a l i s   on r adic ms* 
Rosa bPanda Q 

Ranqmulus recurvatus rlr 
Rubus a l l e s h e n i e n z i  s 5 

canadensi s 
s t r i g o s u s  1 
t r i f l o r u s  

Rumex a c e t o s e l l a  * 

- - C 

C - 7:' I v. p ,. .-,. .:* 1; 1 ;< T i t  - - 5 - Fire  ~ l a n t  - 
30 20 . * 42 Pine, aspen 
1 0 2 - 
o - 4 * C h a r a c t e r i s t i c  aspen 

X - 4 4 C h a r a c t e r i s t i c  aspen 

* 1 - - 
4 3 g - Remiparas i t ic  on oak - - - 2 Bog - - - 4 - - - * I 

- 9 - 2 2' i Pine 
16 7 * 10 Pine 
1 - 30 -. ' Introdu 

- - 8 - Introdu 
45 20 - 2 Pine 

- - - 2 Lowg w e t  
3 7 42 - Q l m d  
P 3 2 4 Low 

3100 99 94 76 , Subdominant aspen 

1 111 
g 2 Bog, pine 

19 11 6 , - I n t e r  . aspen t o  p ine  

- o rn 2 Wet 

* - sk 

.I - OD 42 Aspen 
0 9 - - . Bog 

9 0 

* - miqui tous  



Table 2- Concluded 
I 

G R O U N D  P L A N T S  ASPENS Page 5. 
Notes 

1 11 111 IV VII y;e///ypp/ ?PPPP/Y/F~ ~~~~~~~~~~~~~~~~~~~~~-..---------.--- 
S a l i x  bobbiana ( r o s  tr ) 1 - - - - Aspen 

d i s c o l o r  - - - - 8 Low o r  upland 
d i s c o l o r  x bebbiana * X o - X 8  

Sambucus r acemosa 
Senecio balsamitae o - o o 4 Bog 
Shepherdia canadensis 
S i l ene  a n t i m h i n a  
Smil ic ina  racemosa 5 o 2 ~ a r d w o o d  

s t e l l a t  a 
Solidago canadensis - - * Aspen t o  wet 

g r  aminif 01 i a 
h i s p i d a  13 R6 4 C h a r a c t e r i s t i c  aspen 
juncea - 6 - t t II 

rugosa 

Taraxacum o f f i c i n a l e  1 
TX3gQpbgoma~~lb i u s  - 
T r i e n t  a l i s  americana 5 
Thuja o c c i d e n t a l i s  - 
T r  i f  olium hybr idum 

repens 
Tsusa canadensis 

Ulmus americana 
Vaccinium pennsylvanicum 9 

( angus t i f  01 ium) 
penile nigrum 
canadense 11 

Verbascum thapsus - 
Viburnum a c e r i f  olium 

' 

cass ino ides  
Viola  blanda . 

canadensis - 
e r ioca rpa  
p a l l e n s  
s u b v e s t i t a  

Unknown 

T o t a l  Nuniber p o u n d  p l a n t s  

Number ,of Quadrats  100 

- - .  - 2 Ubiquitous - - * * ~ n t r o d u c e d  
3 28 - 

- ,  - General, bog - * I -. - "g 


