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DTTROGUCT I O N  

The s tudy  of bogs V J ~ S  c a r r i e d  o u t  by t h e  c l a s s  i n  P l a n t  
Ecolo,y under t h e  d i r e c t i o n  of  Dr. F. C. G e t e s  a t  t h e  Vniver- 
s i t y  of Michigan E i o l o g i c a l  S t a t i o n ,  Douglcs Lake, Cheboygan 
County, L1ichigm, dur ing  t h e  summer o f  1947. 

In t h e  a r e a  near  Douglas Lake in nor thern  Tlichigan, six 
bog a r e s s  were s t u d i e d  a s  t o  t h e i r  formetion, depth, drainage, 
f resent and former tyyes  of  vegets.tion, and poss ib le  f h t u r e  
developments. 

LOCATIOK AND HISTORY OF ,=EAS 

A l l  of t h e  bogs s t u d i e d  a r e  i n  Cheboygul County. Bryant1 s 
Eog is ve ry  n e a r  t h e  south shore  of Douglas Lake, zbout t h r e e  
mi les  west of t h e  B io log ica l  S t s t i o n  camp. L i v i n g s t o n l s  and 
? i i c h o l l s  Bogs a r e  c l o s e  t o g e t h e r  and n o t  far  from a highvi~aj; 
running  e a s t  from t h e  n o r t h  end of  Bur t  Lake. Smith 's  Eog 1s 
about a mile  and a hXLf sou theas t  of t h e  S t a t i o n  camp. EIud 
Lake and Bog a r e  about two =d a h a l f  mi les  nor th  o f  Riggs- 
v i l l e  corners  and about s ix  mi les  from t h e  c m p .  The "Larixff 
z e e  is along t h e  sout'neast s i d e  of t h e  Cheboygan-Levering 
Eload, n o r t h  of IJud Lake. The msp, Figure 1, shows t h e s e  areas .  

The g l a c i a t i o n  of e a r l i e r  geo log ica l  t imes eccounts f o r  
t h e  formation o f  most o f  t h e s e  bogs. The vege ta t ion  in and 
x o u n d  them is q u i t e  v a r i e d  a s  t h i s  r eg ion  is  i n  a t r z n s i t i o n  
b e l t  between t h e  n o r t h e s s t e r n  coni ferous  a d  c e n t r a l  deciduous 
eco log ica l  provinces.  

About 30% of t h e  Douglas Lake r e g i o n  was o r i g i n a l l y  bog 
a r e a  and about 14% was covered wi th  water .  There has  been 
l i t t l e  change in t h e  t o t a l  acreage of t h e s e  two areas ,  al though 
i n  s m a l l  p a r t  t h e  water a r e a  has  been reduced by t h e  encroach- 
ment o f  bog v e g e t a t i o n  and i n  some p l a c e s  t h e  e f f e c t  of  f i r e  
has  been t o  change bog v e g e t a t i o n  t o  t h a t  t ~ i c a l  of someu~hat 
d r i e r  a reas .  

Various c l i n a t i c  f z c t o r s  of t h e  Cheboygan a r e a  were 
o u t l i n e d  in  a previous ?a?er on t h e  Aspen Associat ion i n  t h e  
Douglas Lake region .  Table 1 i n  t h e  appendix t o  t h i s  paper 
is a s u m a r y  of  TAeteorological d a t a  f o r  Cheboygm, compiled by 
t h e  United S t z t e s  .Westher Bureau. 

~"reezing- md thawing i n  t h i s  temperate c l imzte  have some 
no t i ceab le  e f f e c t  on t h e  development of some bog areas .  Occz- 
s i o n a l l y  a v e r y  wet season o r  a  ve ry  dry, h o t  season 7 ~ 1 i l l  

a f f e c t  t h e  bogs, caus ing  such changes 2s f l u c t u s t i o n s  in mat 
l e v e l  o r  the dep th  of t h e  f a l s e  bottom below t h e  surface of t h e  
water .  

The b a s i c  m a t e r i d  under ly ing  most of t h e  bog areas  is  
sanc?. Sometimes, a s  in Bryant1 s Bog, o t h e r  l ~ y e r s  of t h i s  
m a t e r i a l  e r e  t o  be found a t  h igher  l e v e l s .  These a r e  doubt- 
l e s s  Cue t o  e r o s i o ~  of  nearby sslndy h i l l s .  - , , - .  - - -  - .-. - 

L - - . - 
9 - . _ -_  . - - 

* - _ :  4 - - -  . - - -  . - - - - -  J -  - . . 2. 

> . . 
- 



Some of t h e  bogs a re  a l s o  under la in  w i t h  a l a y e r  of b lue  
c lay ,  of ten  found with s h e l l s  of t h e  P le i s tocene  period i~bedc?ed. 
T 3 i s  seems t o  be associa ted  with t h e  p3 f z c t o r  of t h e  water, 
vr'ilich i n  t u r n  nay inf luence t h e  develognent of  a f z l s e  bottom 
of c o l l o i e a l  mud. Lakes v; . i t i l  a blue c l q  bottom a r e  always 
z l k a l i n e  . ZRG ~lv:z:rs have soxe c o l l o i d ~ l  m ~ d .  

The depress ions  f o r n i n z  - t h e  bog z e e s  s e  mz-inly of g l a c i r l  
orif-?n,  soze. o f  t h e n  be ing  " k e t t l e  h o l e s n  wi th  2 t f . y > i c ~ . l  

0 fl n z . g l n e l  ~ o s s e  forrneci by t 5 e  r7lterm.te f r e e z i n g  ant? t5e1vin.c - e l  
t h e  g l ~ c i a l  i c e  2s it Fadu511y disz?pec?rec?. 

T i re  hes  a f f ~ c t e d  n o s t  of tkeee bog m e a s  t o  s?rr,e ex ten t .  
I n  sorze c?.ses i-t 38s Gestroyed r n n ~ t  of  t h e  mzt?a,r in t h e  1915 - T i r e  5n Smith 's  3og. I n  E e e s e l s  ~ o g  f i r e  nzs  r e ~ s o n s i t ~ l e  for-  
t h e  f o r x e r  ; jresczce of t!:~ Assen Assoc l~ . t ion  as a s t e ?  in t ? ~  
v e z e t z t i v e  succession.  

.'I pirti~l Siescription of  t'ne r eg ion  ~roun i !  3o1:glzs Lrke 
-. q rZ given LT t 5 e  _c\qer  on tk;e As7ezl A,csociat!on. It is q c i t e  
k i l l y  F ~ Z  hes  xany bogs mi lzkes .  Some o f  t h e  bogs z e  con- 
~ e c t e d  with o t 5 e r  bogs o r  i & e s  by s m a l l  s t r e z ~ s .  I n  Eone 
c z s e s  tl?e C k a i ~ s - e ,  if m-jr, seeins t o  be s u b t e r r m e m .  

Yost of t 5 e  t o g  =e2s ? r e  p z r t l y  covere2 v:ltk t r e e  g ~ o ~ : t h ,  
~ l t h o u 5 h  I?ic2011 s Eo,r h?-s nor,e. Ther-e is c p i t c  F .S~r,se &i-ov~%l-, 
i n  Livmgstori l  s, 3rp.at1s at? Reesels  2 0 ~ s  s_i~C 2 s t s  of' i.1~2 
L&e Bog. 

The methocs used 'in t h e  bog s t u c i e s  were s i ~ i l a r  t o  those  
used i n  t h e  Aspen vrork. ( See paper on ['The SanQ U 2 l a d  Aspen 
Associa t ion  i n  t h e  Douglas L&e Region. ) Tree counts, l i ne -  
i n t e r c e p t i o n  md l i s t  quadra ts  were used  t o  o b t a i n  most of t h e  
da ta .  For one z r e a  count quadra ts  were t&en.  This method con- 
sists in  l i s t i n g  a l l  t h e  spec ies  of p l m t s  found in one-square- 
meter w e z s  t o g e t h e r  w i t h  t h e  t o t a l  number o f  each spec ies  
found in t h e  qusdra ts .  

Smith's Bog 
I n  t h e  Carex l a s i o c z r p a  Associat ion o f  Smith 's  Bog, culms 

of t h e  Carex v:ere counted in t::lo s t r i p s  each 10  meters long 
and 0.1 meter ~ i i d e  a d  25 l i s t  qua2ra ts  were t&en. The Ciameter 
of  Carex l a s i o c z r p a  stems a t  water l e v e l  w a s  measured by f o u r  
groups, two working in  almost 9ure Carex and two working where 
o t h e r  invas ions  have taken p lace .  Each group measured 200 o r  
more culms. The number of stems was a l s o  counted by two =oups 
in a reas  10.7 meters  x 0.1 meter and 10 meters  x 0.1 meter, . 
r e s p e c t i v e l y .  -These two m e a s  were t 3 o s e  where Chanaedzphne 
and S a l i x  p e d i c e l l a r i s  have es t ab l i shed  themselves. 

Sr yant  s 30g 
The l ine - i r l t e rcep t ion  nethod was used in f i v e  l i n e s ,  each 

f'ive meters o r  l e s s  i n  lenGh, i n  t h e  PTernopnthus consocies of 
t h e  high bog shrub a s s o c i a t i o n  in E r y m t ' s  Bog. A l l  in tercep-  
t i o n s  f o r  one cent imeter  of  width along t h i s  l i n e  were measured 
one cent imeter  above t h e  Found. I n t e r c e p t i o n s  were a l s o  measur- 



ed ~t lovi shrub, Chamaedapfine, high shrub and t r e e  levels .  
Observztions were ma.Ce on other vegetation of the ~ r e a .  

Livingston' s E o g  
Line- interceptions were meamred i n  the Chamae2aphne 

Eea? the lake in  Livingston's Bog, three  five-meter l i n e s  
d o n g  the lBke m a g i n  and two five-meter l i n e s  i-n m area 
&out 1CO f e e t  zT2ay f r o m  the lake. 

P e ~ t  s m . ~ l e s  viere taken here =d a t  EIud Lake. Two types 
o f  peat saq3lers ip:ere used t o  Cetermine the thickness of the  
mat. One of these s m y l e r s  7::ould t A e  e i the r  very wet o r  
f i r m  san>les, but  the  D~%vis t j ~ e  viorzld take only firm samples. 
The Davis smple r ,  'nowever, ?roved very useful  in  determining 
t h e  depths of the  1ov:est p e ~ t  leyers. The samples taken were 
f o r  a student who was not e member o f  the  class, s o  they were 
not studied in d e t a i l .  

"Lar ixf t  Area and Reese's 2og 
The vegetation in the Larix association was studied along 

five. five-meter l i n e s  a t  r i g h t  angles t o  the Levering- Cheboy- 
gm Rozd. 

In  the v;estern pa r t  o f  Reese' s Eog, in an Abies-Picea 
associstion, a t r e e  count was ta-ken i n  f ive  two-meter s t r i p s  
31.6 meters long, and count quadrats were t&en by f ive  groups 
f o r  f ive  quadrats e ~ c h  a t  f ive-meter intervals .  

DESCRIPTION OF SUBAlI3EflS 

Smith's Bog 
Descr2ption 
!This bog is an open a r e s  which was in  e a r l i e r  times sur- 

rounded by beech-maple f o r e s t  with Thuja next t o  the  water. 
In  1911 there  vras high water f i l l i n g  a l l  the  notv-open par t .  I n  
1916 a student engineer from a nearby camp s e t  f i r e  t o  tk 
woods and burned not only the  woods but .also the Spha,cnum r i n g  
encircl ing t h e  bog lake. A s  t h i s  Spha-um r i n g  had been holding 
up the  water and has not redeveloped, the  water l eve l  dropped 
considerably a t  the  time of the  f i r e  and has been receding ever 
since. There is now only a small s t r i p  of open water remaining. 

Following t h e  first f i r e  the lake rnrrgin was revegetated 
with the Carex lasiocarpa assoeiation, the  beginning pf the  
mat. This was again pa r t ly  destroyed by another f i r e  in 1921. 
This association is  now being f'urther r e s t r i c t e d  by the  inva- 
s ion o f  shrubs such as ~hamaedaphne calgculata on the  lower 
l e v e l  and the  Sa l ix  pedice l la r i s  consocies of the high bog 
shrub association on a higher level .  

A t  one place out in  t h e  bog about 100 f e e t  from the south 
eas t  edge, a small a res  vegetated mainly by C-Sarnapostis sp:, 
Andromeda glaucophylla, and ehama~daphne calyculata was examm- 
ed. It was learned t h a t  t h i s  "island" of the  Chamaedaphne assoc- 
i a t i o n  in  the  mat of the  Cmex association-was formed by the  
pushing out of a large log, carrying a var ie ty  of plants,  onto 
t h e  ice one v in te r .  ( See diagrm,  F-re 2.) 

This bog area has r a the r  s l o w  drain=e i n  two direct ions ,  
t o  the  east  th ru  3iggsvi l le  Bog t o  TTigger Creek and thence t o  
Xul le t t  Lake and t o  the  south underground v i a  Fontinalis  Run 
t o  Burt Lake. 
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A t  t h e  l o v ~ w  end o f  t h e  bog, where t h e  water goes under- 

ground, t h e r e  is a s m a l l  z r e z  of lo~:.tland f o r e s t .  Formerly t h e  
vrzter came w e l l  i n t o  t h e s e  woods and h e r e  are t o  be found sever-  
al b lack  ash, Fraxinus n i F ~ - ; ,  with t h e  l a r g e  swollen bases  ::. 
t h z t  a?e t ~ i c a l  of t r e e s  growing i n  water.  Ulmus vnericana is 
another  common s 2 e c i e s  in t 'nis lowland f o r e s t .  

Associa t ions  
1. C-ex l a s i o c a r p a  Associa t ion  

Smith ' s  Bog h a s  t h e  b e s t  e x m p l e  of t h i s  a s s o c i a t i o n  
t o  be found in t h i s  reg ion .  Figure 3 shows a  similar Carex mat 
a t  another  bog. The dominmt spec ies  is t h e  Cmex l a s i o c a r ~ a ,  
vrhich a t  a d i s t r n c e  z > p e a s  t o  cover t h e  -pound but  on c l o s e r  
i n s w t i o n  is seer? t o  f o m  only  a  v e r y  t h l n  cover a t  ground 
l e v e l ,  

Other c h m a c t e r i s t i c  p l a t s  a r e  C z e x  s t r i c t a ,  v:ith broader  
l e z v e s  t h a  C, lasiocsirpa,  IXzlicheurn_ mun~inaceurn, Z:,~ericum 
vir,cinicum a d  Lysimac3ia t e r r e s t r i s .  S ~ l i x  p e d i c e l l ~ r i s  is in- 
vac5ing t5is assoc ia t ion ,  ES is shovm by t h e  d a t a  i n  Ts.ble 2 of 
t h e  A~pend ix .  

2. S a l k  p e d i c e l l a r i s  donsocies of  t h e  Pigh  Bog Shrub 
Associa t ion  

In th i s  consocies  t h e  S a l i x  g e d i c e l l ~ x i s ,  a willow 
common i n  viet p l a c e s  in nor the rn  TJichigan, is doninant. 
Ch~maedzphne c a l y c u l a t a  is common .zit t h e  lov: sl2rub l e v e l  and 
Carex l a s i o c a r p a  is t h e  common ground p l a n t .  A s  is shown bF 
Table 2, t h e  Carex is being: modified and gradubl ly  r ep laced  by 
t h e  ~ a l i x .  

BryanEr(.g ~Bbgs T , -- 
~ e s c r i ~ t  ion- 
This  bog is a r a t h e r  smal l  a r e z  o f  t h e  " k e t t l e  h o l e u  type, 

shovcing a marginal  f o s s e  in some p m t s .  This  f o s s e  is a depres- 
s i o n  around t h e  o u t e r  edge o f  t h e  mat which has  becone p a r t l y  
f i l l e d  wi th  s o i l ,  

The l e v e l  o f  t h e  smal l  l a k e  in t h e  mi6dle of  t h i s  bog, 
Figure 4, is always above t h e  w&er l e v e l  of  Douglas Lake due 
t o  t h e  Spha,onun r i n g  which surrounds it. A s tudy of t 3 e  bottom 
of t h e  l a k e  w i t h  a Davis p e a t  s m g l e r  h a s  sbown t h a t  i ts  
g r e a t e s t  depth  is 67 f e e t .  This  depth is exceeded by only 
one _- lace  i n  Douglas Lake a d  only one Glzce in Burt  Lake. 

Along t h e  west s iCe of t h e  bottom, f i v e  l a p e r s  of sand 
a l t e r n z t i ~ g  v ; i t h  t h e  p e a t  h ~ v e  beer, found. Also some logs  
f o u r  f e e t  in d i m e t e r  have been found bur ied  under t h e  accumu- 
l a t i o n  of or,cm.ic m a t e r i a l s .  These waul$ seem t o  i n d i c a t e  t h a t  
some ve ry  p o w e r f ~ l  f o r c e s  had inf luenced t h i s  bog a d  i t s  vege- 
t a t l c n  in p a s t  ages. 

The t o p  l ~ y e r s  of p e s t  B r y a n t l s  Bog shovi t h e  presence 
of p o l l e n  from hardvrood t r e e s  while t h e  lower l a y e r s  con ta in  
c o n i f e r  p o l l e n  only.  This  i n d i c z t e s  t h a t  some t i k e  =o, possi-  
b l y  800 t o  1000Zyeu?s, t h e  v e g e t a t i o n  was almost e n t i r e l y  coni- 
f e rous .  

Tes t s  of t h e  o?en v:z.ter of t k i s  l z k e  show t h e t  it has  a 
$i o f  zbout 7, which is a l k a l i n e .  
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Recent F i s t o r y  
Bryant1 s Bog has a f a l s e  bottom, an accumul~t ion of 

organic n z t e r i a l s  which is b u i l t  LIF q u i t e  rz?idly  in  hot, dry 
yems.  In  1916 and 1921 the re  was a good deal  of f i l l i n g  going 
on. A t  about t h a t  tTme it vras ?redicted t h r t  t he  lake vroul2 
n .  

I 211 ug in a~proximzte ly  15 yems.  fTowever, t he  znthropeic 
f z c t o r  has intervened, co l l ec to r s  bre&ixg dovm t h e  C z e x  met 
slround the  edge a d  leaving a border of Chmaeckphne, which 
v.orks more slowly. The 2iw?m, Figure 5, shocs t h e  chznges 
in shore l i n e  f r % ? m  1911 t o  1936 end i n d i c ~ t e s  t he  s l m i n g  
dotvn of ma%- development in recent  y e w s .  

There is now much S p h ~ u m  from t h e  m ~ r g i n  of t he  lake 
brck t o  t h e  Nernopanthus 2nd t r e e  areas, whic5 are  s l o ~ i l ~  moving 
in toward t h e  lzke mxrgin. It vies observed t h a t  t he  Picee 
m z i a n a  of' t h e  t r e e  associa t ion here is being destroyed by a 
pzirasitic p l a t ,  kceuthobium pusil lun,  which causes the  
branches of t h e  t r e e s  t o  form rlwitcB:s- broomsv a d  eventually 
k i l l s  t he  whole t r e e .  It was also noted t h a t  the  Cerex las io-  
c z p a ,  v~kich formerly formed the  edge of  t h e  mzt, has e n t i r e l y  
dizs2peared. 

Associations 
A t  l e a s t  t h r e e  d i f f e r e n t  p lznt  s o c i e t i e s  are  evident i n  

Brysnt s Bog, t h e  Charnaedaphne associat ion,  t he  FTernopanthus 
c o ~ s o c i e s  of t h e  high bog shrub essocizt ion,  2nd the  Abies- 
Picea associat ion.  Special  study VIGS made of t he  PTemopantkus 
consocies only. ( See diagram, Fi,o;ure 5.) 

PJemopanthus Consocies of Righ Bog Shrub Association 
This consocies is dominated by PTernopznthus mucronsta, 

a shrub six t o  t e n  f e e t  high, p re fe r r ing  wet places; This 
shrub covers about 89% of t h e  area s tudied.  The consocies cm 
be fu r the r  chzracter ized by s t a t i n g  t h a t  there  are skeubs 
at two other l eve ls ,  but  t h e  ground cover sons i s t s  almost en- 
t i r e l y  of mosses, 

Chamaedaphne ca lycu la ta  m d  Gaylussacia baccata are f a i r l y  
common shrubs with Vacc in= pennsylvanicum and 1. c anadens e 
below them. There is  mush Sphagnum and o ther  mosses are p len t i -  
fil, but very  few forbs a re  t o  be found. It is highly probzblp 
t h a t  t he  dense shzde produced by t h e  shrubs a t  th ree  l eve l s  
accounts f o r  t3is s i t u ~ t i o n ,  which is shown by t h e  data  i n  
Table 3, Appendix. 

Livingston' s Sog 
Description 
In general  Eppearance t h i s  bog resembles F,ryultf s Bog 

qu i t e  a b i t .  There is  a small lake surrounded by the  Chamae- 
daphne e s soc ia%hh  in to  which the  t y p i c a l  bog t r e e s  are coming. 
This bog a rea  is  a narrow s t r i p  with hzrdwoods on e i t h e r  s ide .  
It seems t o  be p a r t  of t h e  same depression t h a t  forms Kichol1 s 
Bog, but  t h e  two p a r t s  a re  separated by a smdy  ridge. 

The bottom70f L i v i ~ g s t o n ~  s Bog ha& not  been studied as; 
extensively as has t h a t  of Bryant 's Bog. The deepest p a r t  
measured shows a depth of about 40 f e e t  down t o  s u l d .  The f a l s e  
bottom is  f a i r l y  wel l  developed. 

Peat samsles were taken in  .m area  n e m  the  lzke vihere 
the  depth of t h e  mat was found t o  be about 1 5  f ee t .  Another 
measurement vias taken about lClO f e e t  back from t h e  lake i n  
the  d i r ec t ion  of Nichol 's Bog. (See ?.fa?, Figure 1) FIere the  
mat & 122- f e e t  deep. There is sand beneath t h e  p e ~ t .  



Assoc i 2 t  ions 
A t  Livingston's Bog t h e  CJhvnaedaphne associa t ion was 

s tuc i ed  in  f m t i c u l a r .  In t h i s  associz t ion the  Chamaeda~hne 
c a l ~ c u l a t a  is the  dominant species,  shovring 442 occurrences 
in 25 meters of l ine-Lnterception a t  ground level ,  m d  a t o t a l  
of 24,130 mm. cover a t  t h e  h i s h e r  l e v e l  rea,ched by these  
shrubs. Chmaeda~hne c a l ~ c u l a t a  is shrubby lez thery  
lezves  and is com-on i n  most of the  lovr, viet areas  of northern 
Tlichis-2n. Its stems qu i t e  c lose  toge ther  and a f a i r l y  
Ciense shade is produced! b:; t h e  leaves. T h i s  shrub w i l l  =ow 
r i g h t  out t o  t h e  edge of t h e  m a t  o r  beck in the  f h e r  p m t s  
c f  t'ne bog. 

Two o ther  shrubs f requent ly  found with Charnada~hne but  i n  
fevrer numbers m e  Andromeda q l a u c o ~ h y l l a ,  a  s lender shrub ~ ' c o u t  
the  height  of Chamaeda?hne bessing b lu i sh  =een leaves t h z t  a r e  
l i s h t  underneath, and Kalmia po l i fo l ia ,  v~hose leaves a r e  th inner  
slld nore yelloc-=een than e i t h e r  of t h e  others .  Ledum a o e n -  
lmdicum, wi th  i ts  brovm wooly undersurface o f  t he  leaves, is 
e l so  found with these  shrubs, although it appezrs t o  be more 
c h z e c t e r i s t i c  of t h e  t r e e  associa t ions  i n  bogs. 

A t  a  lower l e v e l  Vacc iniu-m p e n n ~ y l v ~ i c u m  is character  is- 
t i c .  S~hamum sp. covers much of the  ground. Tzble 4 gives t h e  ' 
dz.t.2 obtained in t h e  study of t h i s  associz t ion.  

2Ticholt s Eog 
This is a small bog a r e a  which is p a r t  of t he  depression 

forming Livingston's  Bog. Because t h i s  bog is p a r t  of 2 f i e l d  
v.;i;ich has been cu l t i va t ed  o r  pastured f o r  m m y  years, it does 
no t  show the  normal developmen$ e q e c t e d  in a bog. Algae and 
water  l i l i e s  grov~ i n  t h e  open water, which is vie&ly rc id .  
(2H- 5) Around t h e  pond m e  some Carex, some Scirnus atrocinc- 
t s  2nd a few Ch~mdzphne shrubs, but  no 'I1ig7, shrubs r,or t r e e s .  

I k Z  Lrke Bog 
Description 
T.f~d Lake with Elznchsrd end Cery, Lakes form a s e r i e s  nade 

br- .  t h e  widening of a small strezm, which u l t imate ly  f l ov~s  
in to  Lzke l'dichigan. The f a l s e  bottom is wel l  developed in  r'lud 
Lzke, sometimes being f i v e  o r  s i x  f e e t  below the  surface, but 
in warm, dry  yeers corning t o  t he  surface  over a la rge  pet o f  
t he  lake.  ( See ? i ~ u r e  6)  It w i l l  be noted t h a t  t3is f d s e  bot- 
tom 2-77 L J  yezzns v; i I -1  sxp2ort mmy o f  t k e  bir?s,who run about 
on i t , a n d  w i l l  support many p l an t s  f o r  growth. The blue-green 
algae contr ibute  rnuch totvard t h e  formation of t he  f a l s e  bottom. 
i?aph"ea odorata is q u i t e  common in t h e  open water of t h e  lake.  

'The pH of t he  water here  is 7, althaugh t e s t s  have shown 
t h z t  t h i s  v a r i e s  q u i t e  a  b i t ,  p a r t i c u l a r l y  along t h e  lake mzr- 
gin where t h e  various matcplants exer t  t h e i r  influence. I n  t h e  
Sghagnum, f o r  example, t he  p2 is usua l ly  3. 

Some of t h e  shore of th i s  l&e is being b u i l t  up while 
o ther  p a r t s  a r e  broken off by i c e  ac t ion  and d r i f t  t o  t he  
op2osi te  shore where they  he lp  t o  bu i ld  it up. Along t h e  south- 
ea s t e rn  p a r t  of  t h e  lake, t h e  shore is in the  process of 
bu i ld ing  up. The m a t  t he re  has a  good dea l  of Carex las iocar3a  
with masses of  Chanaedaphne ca lvcu la ta  s ca t t e r ed  th ru  it. 



1;luch of the  r e s t  o f  t he  shore is bordered by Chanaedaphne, 
although there  are  some plzces where the  t r e e  essociztions come 
p rac t i ca l ly  t o  t 3e  waterf s edge. Figure 7 shows soxe o f  t h i s  
bordep: as well as the  p o ~ t i o n  of the  margin t h z t  is being 
r a2idly bu ilt up. 

East o f  Mud Lake is qui te  a large open mea, covered with 
S?hawun and some shrubs, a d  dotted with whzt appear t o  be 
small is lands covcred with Picea mmiana. I n  r e a l i t y  these a re  
each a depression in  t h e  middle o f  which is, or  was, a large 
Picea mmiana, whose lower branches hzve reproduced by layering. 
Some o f  t k i ~  smaller t r e e s  thus forned have in turn  produced 
what resembles a t h i r d  generation of s m a l l  Picea mariana t r e e s .  
Sone of t'ne o r i g i n d  t r e e s  in these clumps, Figure 8, have 
been destroyed by the same parasi te  observed a t  B r y m t f s  Bog, 
the  Arceuthobium g ~ s i l l u m .  This parasi te  hes s t icky  seeds which 
nay possibly f a c i l i t a t e  *-ZtS? spread by birds .  

In t h i s  more o r  l e s s  open area the re  are some ?laces where 
the  mzt seems lovier and wetter  than t h e  r e s t .  These l o w  spots 
have Ywphea odorata in  a modified form _mowing in them. Other 
t n i c a l  plants  growing in t h e  S2hagnum are  Calopogon pulchellum, 
Drosera rotundifol ia ,  g. longifolia,  Smracenia purmrea, and 
Vaccinium oxycoccus. Sone shrubs other than the Chmaedaphne are  
Alnus incana a d  Viburnum cassinoides. 

Figure 9 shows a pezt s a m ~ l e r  being usdd t o  measure t h e  
de2th of t h e  m a t  not far from the lake i n  t h i s  open a e a .  For 
several  years in the  1920's t h i s  depth was s t ab i l i zed  a t  10 i5  
f e e t .  Then high water caused the  mat t o  r i s e ,  since which t i n e  
the  depth has f luctuated between 10.5 f e e t  and 12.7 f ee t .  The 
measurement f o r  t h i s  year is 11.1 fee t .  A layer  of blue c lay  
M t h  f o s s i l  s h e l l s  underl ies the  peat. 

Surrounding the  lake, a t  some places near i ts  margin,at 
others back of t h e  Sphagnum a d  Chamaedaphne areas, is a bor- 
der of t r e e s .  The Picea association is most common, with some 
invssion of Thu,ja occidentalis  occurring. 

" L a i x f f  Area 
In an area southeast of the  Cheboygsn-Levering Road, 
Figure 1, Area L )  a study of  the  L a r k  association was 

made. Here L a r i x  lar ic ina,  t h e  dominant t r e e  species, covers 
sbout 83% o f  t h e  are2 a t  t r e e  level.  This species prefers 
low, wet areas a d  is the only native conifer of Idichigan t o  
shed its leaves every year. 

The d a t a  obtained (Tzble 5)  indicstes  t h a t  considerable 
undergrowth characterizes t h i s  association, but it w i l l .  be 
noted t h a t  no young L a r i x  t r e e s  were found. 

A t  t he  high shrub level ,  Cnrnus s to lon i fe ra  shows most 
frequent occurrence. There a re  also some Betula glandulifera, 
Lonicera oblongifolia and palix discolor a t  t h i s  level .  Osmun- 
da r e g a l i s  and Rhamnus abi%TibX&a are cha rac te r i s t i c  a t  t he  - 
low shrmb l eve l .  Here the Chamaedaphne, Andromeda and Ledum 
in s m a l l  numbers together with an occasional Vaccinium m- 
coccus a t  ground l ~ v e l ,  appear as r e l i c s  of the  Chamaedaphne 
association preceding the  L a r i x .  



Among the  ground p lants  Carex t r i s ~ e r m a  is the  c h z a c t e r -  
is t  i c  sedge, Osmnda r e g a l i s  the  ch-acter i s t  i c  fern, while 
Rubus tr if lorus, LIaianthemum c anadense, U i t  e l l a  nuda, Pyrola 
chlorantha, P. secunda, Habenzr i a  hy-perkorea, Galiums, Asters 
and others mzke a f a i r l y  complete groun6 cover. LIosses are com- 
mon but there  is l i t t l e  Sphagnum. Table 5 gives a s u ~ a a r y  of 
occurrences and millimeters of l ine-interception of all species 
found in t h i s  association.  

Reese ' s Bog-- Young' s @ovrth Plozs 
This area is located a t  the north end o f  Burt Lake and 

has been established as an area in which t r e e  &rov~th is being 
studied. (Uap, Figure 1, Area Y) 

Vhen white men first came t o  the head o f  Burt Lake they 
found the area covered with Thuja fo res t .  This was lumBered 
off and much of t h e  area burned. Replacement with fores t s  has 
been rapid, t p e  present t r e e s  being no more than 70 years old 
but providing qu i t e  a dense f o r e s t  cover. 

The s o i l  in  these g ~ o w t h  p lo ts  is Ri f l e  peat underlain 
with sand a t  a depth o f  one t o  1.8 meters. Because of the  con- 
s t a n t  water su2ply, root ing is shallow in  t h i s  bog. 

The vegetztion in Reesels Bog i l l u s t r a t e s  an intermediate 
stage between t h e  Picea- Abies and Thuja associations. The 
dominant species now is t h e  i n v ~ d e r ,  Thu,j a occidentalis,  which 
makes up 54 % of  t h e  t r e e s  counted. Abies balsamea, comprising 
31%, and Picea mmiana, 6% of the t rees ,  are  being crowded out 
by the Thuja. Young of d l  t h ree  o f  these species are  well 
represented in t h e  ground vegetation. 

A s  the cha rac te r i s t i c  deep shade of a 'l'huja association 
has not yet f i l l y  developed, a great  number and va r i e ty  of 
ground p lants  were found in the count quadrats taken. Table 6 
gives a summary of t r e e  and quadrat counts. 

Taxus canadensis, a low evergreen shrub, is common. Among 
other ground p lznts  Gaultheria procumbens, Aralia nudicaulis, 
Aster macrophyllus, Clintonia borealis,  Copt  is t r i f o l i a ,  
Smilac ina t r i f o l i a ,  Mitel la  nuda, Polygala pauc i fo l i a ,  T r i e n t a l i s  
arnericana, m d  Pyrola secunda are chsrac ter i s t ic .  Several 
sedges are t o  be found, among them Carex lep ta lea  and C. s- 
sDerma. Equisetum scirgoides is also frequent. 

Among t h e  S~hWum and other mosses growing here are two 
s m a l l  vines, Chio~enes  hispidula, found in a l l  the  quadrats 
counted, and LFnnea borealis ,  found in 80% of the  quadrats. 
These small p l a t s  seem t o  prefer  low,  wet plsces where t h e r e  
is a moderate amount o f  l i g h t .  

DISCUSSION AP\D COPELUS IONS 

The study o f  the  vsrious bog areas near Douglas Lake i n  
northern Edichigan shows several  fac tors  influencing the  deue- 
lopment o f  p l m t  associations in bogs. 

Frimslrily a bog is typ i f i ed  by the  presence of a mat, 
-ivhich mzy a lso  be accompanied by a f a l s e  bottom i n  the  bog 
lake o r  pond. The mat may be formed by any one of several 
types o f  p lan ts  or by v a i o u s  combk-ations o f  these. Often 



the  e a r l i e r  stages of mat formation are  brought aLout by a 
Carex las iocmpa association, such as t h a t  studied in Smith's 
Bog. On the  other hand, a C:-rex mat is eas i ly  destroyed by 
vlthropeic factors ,  such as breaking up by col lectors ,  or by 
cl imatic f zc to r s  such as ice  action. Other plant  associations 
then t zke over pat: .Zormzt ion. 

The Chamaeda2hne association is a common plant  society  
around the  mmgins o f  bog lakes. It may develop a f t e r  the 
Carex association has been destroyed o r  it may invade the 
Carex and crowd it out. Chamaedaphne, Andromeda, Kalmia, Ledum 
and the  many species of Sphwum play a lzrge p-t in  mat 
building, the  r e s u l t  being a deposit of peat in which other 
plant  associations may become estzblished and in which v:ell- 
preserved remains of preyious vegetation may be found and 
studied. 

Among the rnzn$:.:.z possible vmia t ions  o f  the Bigh Bog 
Shrub association, the  Sa l ix  pedice l la r i s  consocies in Smithf s 
Bog i l l u s t r a t e s  the  way i.$vhich t h i s  association may invade 
the  Carex mat when it becomes firm enough f o r  the shrubs t o  
g ~ u w  upon. The Carex mat may thus be broken, modified o r  des- 
troyed by the  high shrubs. 

The Nemopanthus consocies o f  Bryant' s Bog i l l u s t r a t e s  
mother  plant  soc ie ty  which may replace e i the r  the  Carex or  
the  Chamaedaphne associat ion in the mat. Sphagnum and other 
mosses s t i l l  th r ive  un&er t h i s  s i tuat ion,  although most otha? 
ground plants  cannot survive in the dense shade. 

Chamaedaphne or HLch Bog Shrub rssociations nay in turn  
be replaced by t r e e s  as the  building up of the  mat continues. 
In  some of t he  d r i e r ,  more shallow places the  Aspen association 
mEy be the first of the  t r e e  soc ie t ies  , as was the  case in 
the  western par t  of Reese's Bog follovring a f i r e .  More commonly, 
however, the  Larix association invades the  shrub associations. 

The na tu ra l  sequence is f o r  the  Aspen or  L a r i x  associa- 
t ions  t o  be invsded end replaced by t h e  Picea-Abies association 
if the  ground remains wet, o r  by the Pine association is the  
s rea  becomes somewhat higher and d r i e r .  In general, however, 
in areas which remain t r u e  bogs, the L a r i x  is  followed by Picea- 
Abies and then by the  Thuja association. 

Although t h e  various possible s teps  in  a bog succession 
are w e l l - i l l u s t r a t e d  in the  other bog w ~ a s  studied, the  most 
advanced stage is t o  be found in the Young Growth Plots  in the  
viestern pa r t  of Reesels Bog, where the  vegetztion is approach- 
ing the  climax of t h i s  succession. This a rea  f'urnishes indi- 
cations of hzving gone thru  a typ ica l  bog succestiion in these 
cways: (1) In  e a r l i e r  days a fosse could be c l ez r ly  seen a t  
the  north edge of the  area i n d i c ~ t i r i g  the  g lac ia l  or ig in  o f  
the  bog. (2) A mat developed along the  edge of the  lake;  some 
remnants of a C-ac~x~assoc ia t ion  have been found. (3)  A great  
va r i e ty  of bog vegetation has developed here. (4) A f ev~ char- 
a c t e r i s t i c  p lan ts  of t h e  Aspen association and a number o f  
those found in a L a r k  association a e  s t i l l  t o  be found here. 
(5) The Picea- Abies association is s t i l l  very evident with 
i ts  chz rac te r i s t i c  species. ( 6 )  The ascendvlcy of t he  Thuja 
associztion m e a s  t h a t  the  end o f  the  bog succession, i ts  
c l i m a ~ ,  is not fsr of f .  



While t h i s  succession of plant  aseoeizitions has been 
going on in  the  bogs, the  area of open water i n  the  lake or  
pond has been re2uce2 by the  extension of the  mat, t%e deve- 
lopment o f  the  f a l s e  bottom and f i l l i n g .  T3us the tendency 
is toward  t h e  extinction of the  lake. 

Then the  f i l l i n g  and covering has been cornFlet~& md 
the vegetation has reached a climw, the  bog assumes a s t ab le  
aspect. Due t o  the  poor mainage which or ig ina l ly  caused the 
bog, there is l i k e l y  t o  be an ample supply o f  moisture, so 
the vegetation thr ives  and continues t o  produce organic dego- 
sits. 

Although bog areas have somet iqes been a r t  if i c i a l l y  
draiqed =d pt under cul t ivat ion,  it would seem t h a t  t h e i r  
=eztest  value, .zt l e a s t  i n  the  northern Michigsn region 
studied, might be derived by maintaining them as bogs in the 
normal, na tura l  s t a t e .  They f o r m  good g m e  cover and act  as 
reservoirs  f o r  re.serve water supplies. A s  the  grea tes t  hazards 
t o  bog areas a r e  f i r e  and otkser disturbances by man, it 
would be good policy t o  protect  them from f i r e  and other an- 
t'firopeic f ac to r s  which tend t o  disrupt  t h e i r  normal function 
and development, 

1. The work described in t h i s  paper w a s  done as c lass  
work in Plant Ecology a t  the  University of Michigsn Biologi- 
c a l  Stat ion a t  Douglas Lake, Cheboygan County, Michigan, in 
July, 1947. 

2. Bogs are  formed i n  depressed areas where the drain- 
age is s o  ppor t h a t  lakes a re  formed and then slowly f i l l e d  
up and covered over by the  growth of vegetation in a mat. 

3. The climate o f  northern Michigm favors the growth 
o f  t rees ,  which m e  important in the  normal development of 
bog vegetzt ion. 

4. l<Tany plant  associations may contribute to-d the 
ext inct ion of a bog lake. Among them are  Carex lasiocarpa, 
Chamaedzphne, ITigh Bog Shrubs (manifested i n  vmious con- 
socies ), Larix, Picea-Abies, and Thuja associations, 

5. The Carex lasiocarpa association is an effective 
mzt former, but is eas i ly  destroyed. The Chamaedaphne asso- 
c i a t ion  is importvlt in peat formation. 

6. A normal succession in bog vegetation may begin with 
the Carex association, be folEowed by t h e  Charnaedaphne asso- 
ciat ion,  any one o f  the  consocies of t h e  High Bog Slnrub asso- 
cation, the  L a r i x  association and the  Ticea-Abies association, 
t o  come t o  a climax in the  Thuja Association, Severs other 
sequences are possible. 

7. Ul t inz te ly  the bog lake is extinguished by the aetion 
of t h e  mat vegetation and by fill-. S t a b i l i t y  comes with the 
vegetative climur. 



+ 8. Bog areas should be protected *om f i r e  m d  other 
anthrppeic f ac to r s  t o  allow them norrnzl development a& 
natura l  reservoi rs  and game arees. A- 



fi2TOTATZD SPEC E S  LIST 
( Exclusive of  s 2 e c i e s  l i s t e d  i n  A s ~ e n  a s s o c i ~ t i o n . )  

m o s t i s  c a p i l l z r i s  - -  

Andromeda g l s u c o ~ h y l l a  - -.'I 
Arceuthobium pusi l lum - 4.-. 
Aster  h i r s u t i c a u l i s  

1 indleyanus 
m ~ c r o p h y l l ~ s  

Be tu la  novEie g l a q  Tgliae l i f e r a  
Bob-ichiun virgir,&anum 
Calopogon ~ u l c h e l l u m  
Ca l tha  pai l i is t r is  
C a e x  l a s i o c m p a  

l ~ p t a l e a  
s t r i c t a  
tr isperma 

Charnaedaphne c a l y c u l a t a  
Copt is  t r i f o l i a  
Cornus a l t e r n i f o l i a  
Drosera ro tund l i fo l i a  

l o n g i f o l i a  
Dryopter is  t h e l y p t e r i s  
Dulicheum mundinaceum 
Equisetum s c  irpoidera 
Er iophorm v i r i d i c a r i n a t u m  
Galium c i r c a e z a s  

tr if idum 
Gaylussacia b a c c a t a  
Habenaria hyperborea 

ob tusa ta  
Hypericum vi rg in icum 
Kalmia p o l i f o l 3 a  
~ a c  t u c  a s p  i c  z t  a 
Lar ix  l a r i c i n a  
Ledum g r 0 e n 1 ~ d i c u . m  
Lysimachia t e r r e s t r i s  
I iI i teIla nuda 
Nemopanthus mucronat a 
E J p ~ h e a  odora ta  

Osmunda r e g a l i s  
Prune11 a vu lga r  is 
Pyrola  c h l o r a n t h a  
Rubus tr if l o r u s  
S a l i x  p e d i c e l l m i s  
Sa r racen ia  purpurea  
SmiLacina t r i f o l i a  
Sphagnum sp. 

Streptopus a m ~ l e x i c a u l i s  
Taxus canadensis  
Thal ictrum dasyc arpum 
Vaccinium oxycoccus 
Viburnum c a s s  ino  i d e s  
Vio la  p a l l e n s  

Grass of bog creas .  
- Frequent wi th  Chanaeda~hne . 

_ __ _ _ __ --.- P a r a s i t i c  on Picea. 
-- *. Comon i n  bogs. 

B o ~ s  and h~rdwoods.  
I 
- .  Bog and aspen, common. 

ri?requent in  moist p laces .  
Dominant in soxe bogs. 
Hardwoods a d  bogs, f requent .  
C h a r a c t e r i s t i c  Sphagn5m bog, 
Common wet > laces .  
Dominznt in bogs. 
Typica l  of bogs. 
Bogs, w i t h  C .  l as ioczrpa .  
sequent i n  bogs wi th  moss. 
Dominant in  bogs. 
Common i n  r i c h ,  wet woods. 
Bzrdwoads o r  bog. 
Frequent in  Sphagnum bogs. 
Less common t h a n  preceding. 
Common i n  m a s h e s  an2 bogs. 
Wet p laces ,  frequent.  
ESoist places ,  common. 
e h a r a c t e r i s t  i c  bog ~ l a n t  . 
C h e r a c t e r i s t i c  of moist  tvoods. 
Bogs a d  we% woods. 
Comon loca l ly .  moist woods. 
Exclusive in ;kt  woods ard b o g .  
Ty-p i c a l  of bogs. 
common in open marshes, bogs. 
Comrnon w i t h  Chamaedaphne . 
Common in low places.  
Dominant in  Bog areas .  
Eog, common with Ch~maedqhne . 
F'requent i n  low ,cround. 
Common in rpoist v~oods. 
Dorninmt i n  bogs. 
Shallow l & e s  and ponds pre- 

f e r red .  
Common in bogs. 
Ubiquitous.  
Common i n  woods. 
Common, bogs and wet  woods. 
Dominant in open bogs. 
Comon wi th  Sphagnum. 
Common in bogs. 
C h a r a c t e r i s t i c  ground cover 

in bogs. 
Fref  a- s cold, moist woods. 
Ty-piczl of evergreen woods. 
~zrdwoods ,  bogs. 
C h a r a c t e r i s t i c  Spha=cnum bogs. 
Open, wet s i t u a t i o n s .  
Comon in wet woods. 
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Figure 2-- ~ i a g r &  of smith's Bog. The pond has since been reduced 
in s ize .  



Figure 3- Czrex Eat a t  L i t t l e  Lake 16. 
Photograph by C .E. B l a i r  

1940 

Figure 4 - Bryant's Bog, General Aspect 

Photogrz2h by C .=T. B l a i r ,  1040 
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Figure 5 -- Bryant's Bog Showing Mat Development from 1911 to 1936. 

- 
Scale of 50 feet 



F i p r e  6 - False Eottom a t  ICud Lake, 1940 
Photogra9h by C .R. S l a i r  

Figre 7 - l?ue Lzke.  Cless s t v l d s  a t  
high water line o f  1913. 

,Photograph by C.X. Blair, 19440. 



Figure 8 - Picee L q e r i n g  a t  . thd ~ a k e .  
Photograph by C .IT. B l a i r ,  1045 

Figure 9 - Pezt  Sam~ling at Mud Lake 
P h o t o ~ a p h  by ?. F. B L 2 l r ,  1040 





Table I -LY- f -. 
, . . +m&&.Zr 

METEOROLOGICAL S- CHEBOYGAN MICHIGAN 
(U. S. Weather Bureau ~ i g u r e s ) '  

0 TI?MPEBATURE. F Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec 

Absolute Maximum 59 51 72 86 89 95 -101 95 95 $9 73 55 

Mean 19 16 25 39 50 61 66 65 60 48 35 23 

Growing Season May Jun. Sep. Sep. 
20 .... 15-----------lo ..... 25 ..:.., .: , , - .  .' . 

Wina MK NW NW NW NW NW N W N W  SW SW N W . ' S %  

pr4cipi ta t ion 
(ioches ) 1.70 1.38 1.90 1.79 3.10 1.85 3.10 2.97 2.92 2.50 2.49:1.93 

Total  2$.57 Number of days w i t h  
precipi ta t ion 9 7 6 7 8 7  8 9 6 8 9 " 9 

Total  9 Snowfall(Inches)l5.613.69.0 2.3 0,7 - - - T 0.7 6 . 2  l2:T 

Tota l  62:O , 
(6/27/34) 

Table 2- Data f o r  Gmex lasiocarpa Associztion and Sal ix  
ped ice l l a r i s  C!onsocies a t  Smith1 s Bog 

Ember o f  culms (stems) i n  area 10 x 0.1 meters ( 1  sq. meter) 
South q o u p  -- 312 sterns/m2. Carex s t r i c t a  64, Lysknachia 

t e r r e s t r i s  1 Bearing N 127' 
E i s t  group-- 377 stems/m2 BPar ing  N 90'. 

Diameter of Carex lasiocarpa stems a t  water level .  
Group 1 - 200 stems 400 mm. 2.0- mm in diameter 
Group 2 - 205 sterns 7 . 1.2'm d i m e t e r  
Group23 - 102 in shade of Chamaedaphne 2.1 m diameter 

103 I' 
I1 "Salix pedice l la r i s  2.5 am aiameter 

Group 4 - 200 in Sal ix  consocies between shmbs 2.9 rnm dia.  
25 list quadrats in Carex lasiocarpa eastward from other work. 

Gmex l a s  iocarpa 100 F,I. 
Csrex s t r i c t a  37 Proserpinaca p a l u s t r i s  4 F.1, 
Chanaedaphne calyculata  16 Salix pedice l la r i s  28 
Dulicheum arundinac eum 24 s ~ a g n m  SP- 8 
Hypericum  MU^ i l u m  12 
Hyper ieum v irginicum 44 Tree (shrubs) 
Lys imachia t e r r e s t r i s  32 Sa l ix  pedice l la r i s  1 clump __---- Salix ped ice l l s r i s  consocies of t h e  High Bog S u b s - -  

No. of stems in area. 
Group 3 10.7 x 0.1 m Group 4 10 x 0.a n 

C z e x  las iocarpa 353 322 
Chamaedaphne calyculat  a 41 7 

S d i x  pedice l lxr i s  5 10 
Shade on above area. 

Chamaedaphne calyculata  0 -46 m 2 m 
Sa l ix  pedice l lz r i s  3.1 m 1.85 m 

- - -. 
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IBtarin~ It dirccorco 2W 51 U15" 5 m I>$?' 5 a 5 . 3 3 0  5 L 
I1Rm L W *  

hr ix  3uici.m 
814H SEWB W 3 L  

1 (aa) 
3lamopentM mwpOIL9.t~ ( h m )  (9m) <is* j 

c- LEV.'% 
(3543) 

Ghanme-hao N y o c l a t a  65696) tea) 
Grylussaeia boouaAb 1ai6r30) i a&) 

U)p(SaRoBLldVLSL 
[?21 

V ~ a o i n i m n  oanudexa* li ;674) (IT;?) \iiy:: ,I 
' p e x m y l ' r ~ i u u  17 tm1) (365) i>2: 

I"' 
L a r i r  I ~ T i o i n a  (270) 

2 2 9  1 
AaelaaEllier oanadensis 
Gaylusrrsoia baomtcr 

701 
QEiOV9 u3ma Im) 

Cbamaedaphao dymrlata 1f4) 
Dabris flpw ( 2.32) (:A ! 7) 1;. ria) 

91 
Dicbt w i n g  2t2) 
kylusrtaoia baooaea ( 5 1  
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Table 4. 
- - -- -- - -- - - -- 
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C H A  M A  B D A P H I E Aasooiation irr  Livingston Bog July 11, 194'7. Eoology Class* 
. a :  : . +* Oaourenoea (nun) Line-f nteroeptioa 

.tba& of 1111. gc~jmm 5iIOil rn . ' 'jOO0 
'9838: mgt 
chama6&~~klO 1 0 ~ ~ 1  

, C m s d e . p h ~ ~  c&$-)roulata I""' ( 5 )  (%.GO-) (49b91 
, BPdtonaiie. glawcpiiylle, 10 399) 

(5000mm) 

hhilia g?orii*o1iz (SG' 
h d u n  groelandioum (1ikICI 
-a= or mxm Lrn'rSi 

Bn3rmeda glaumphylla 3 (3.5; 
Acer rti51-run 2 (1.5; 
Carax 62 
Chemaedrtphne oa lyosda ta  76;pljl) 

1 - 1  
16{-n e 3 

%iris >7\4?.5) FiSW) 
Dre anooladus sp 1(6) 

- Oau ! therla 2rooumbens 5(19- 5) 2(f j  
XalmSLa po l i f  olia 
Droeera rotundifolia 

'Ledum groel ttndioum 2j2.51 3'; 3) 
M038 3 c l \ a j  
Orohid sp 
SPhagn- 2&(1720) 573< 5559) 282(%5) 
Vaocinium 0:cycocaua 

n 
i! 5; 

p e n n a y l ~ i c u u  ii;Z{.5~ 
Water . !; 1810) 

eastward 
(28L2) 

se oor Lake 1 8  inid s shore 'aejdsil iake mid a shore 
Beloher Burgef Janss iIaoL&a Sturgeon 
Bmdley Huntur. B*rsten hkarc;ua . Watson 
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Table 5. 

L a r k  Associzticn - se  Cheboygm-Levering Rd, Ju ly  8, 1947 
25 meters Lke-Intercept ion Occurrences (ma) 

Tree Level 

L a r i x  l a r i c h a  15(14970) 
Sz l ix  bebbizna l(2000) 
Thuja occidental is  1 (1045) 

High Shrub Level 
Betula g landul i fe ra  3(840) 
C o r ~ u s  s to lon i fe ra  18(5335) 
Lonicera ob1oi:gifolia 3 (403 ) 

Low Swub Level 
Oadromeda glaucophylla l (170)  
Betula glandul i fera  l (30)  
Chmaedaphne c d y c u l a t a  2 (135 ) 
Cornus s to loni fa-  a 8(758) 
Habenaria hyperbores 8 c340) 
Ledum & ~ o e n l ~ d i c u m  ?(735) 
Osmunda r e g a l i s  ? (13540) 
Rhamnus a l n i f o l i a  ? (3913) 
Rubus t r i f l o r u s  ? (1118) 
S a l k  d iscolos  ?(110) 
Thalictrum dasycmpum ? (586 ) 

Ground Plant  Level 
Aster h i r s t u i c a u l i s  2(306) 
Aster novaeangliae 5(63.5) 
Betula glandul i fera  l ( 4 )  
Andromeda glaucophylla l ( 1 )  
C a l t h a  pa lus t r  is 3 (117 ) 
Carex tr isperma 14(40.5) 
Clintonia borea l i s  7(588) 
Cornus a l t e r n i f o l i a  l ( 5 )  
Cornus c anadens is 5 (9 ) 
Cornus s to lon i fe ra  2(5) 
Bare ground (1350) 
Debris (4780) 
Dryopteris t h e l m t e r i s  l ( 4 5  ) 
Dicot seedlings 3(39) 
Habenaria hyperborea 3 (18) 
Galium circaezans 2(65) 

Gal ium tr if idum 2 (17 ) 
Lactuca sp ica ta  l (50)  
Ledwn =oeUandicum 3 (7 -5) 
LTaianthemum c anadense 18 (159 ) 
Mitella nuda 14(12.5) 
1;Io s s - (17791) 
Osmunda r e g a l i s  21 (89 ) 
Pyrola chlorzntha 11 f516.5) 
Pyrola secunda lO(14) 
Rhamnus a l n i f o l i a  2(8) 
Rubus t r i f l o r u s  28(98.5) 
Smilacina t r i f o l i a  l(1.5) 
Thalf ctrwn dasycarpum 1 (10) 
Vacciniun oxycoccus 1C8.5)- 
Viola pal lens  5(139,5) 



Table 6. 

P I C E A * A B 1 E S baing invaded ky f B 1: J A July 18, 1%7 
Young's gr&h pfota in section 4 in Reesels Bog. Ecology Class. 

?%% ,-_-,---,-,-,, kg:5,-?:!kzZ - - 2 ~ 1 0 - , , 1 0 ~ & 5 , , 2 5 ~ ~ - - ~ , = 2 5 ~ ~ , ~  Trees in 5 2 - n e t e r  

Abiea bal samea i10 45 27 1 1 - jly0 strips 31.8 m long 

dcer rubrlnn 1 = 318 square meters 

Betula papyrifera - 1 I 
Cornus s t ~ l a n i f e r a  2 
Fraxinus nigra 5 6 
Larix lariaiaa I - A 

Ticaa g?.aooa .- - I 
Picea mariana 24 21 11 2 1 
Salix d i s c o l o r  10 

7'0 

. Zhu ja occ identali  s 181 110 27 8 2 . I  54'~~ / 

Latea. . I ~ I Z U I ? ~  ~f Thl~j t i  .. 55 60 .CIII 
Gic(jiJN3 KdiT S in 25 qiiadrlL'G 3 (vie uwber oi qurrh.t s not the . frequency index} 

aad +,hu CV'X~V: O? ~ ~ W G S  :XI elra qaadinxts . f i  
~ i a i e a  b a l m m a  28('99j 
Acer rvbrum 5(8 )  
Acec apicatum 3(4) 
iaelanchior canadensis 5(9) 

* spicata . 9!&) 
Lgrostia capillaris 3(i2cl\mrps) 
lnaphalis margarite.cea 
Lralia nudicauiia 

I? 
Aster hirsuticaulis 2(6) 

laevia 2(6! 
I' lind&&yanus 6( 51) 
him macrophyl\ls 1H(64) 

Aspidium thelypter i  s 1(2j 
Eetui la papyrifem 1 (2) 
bctrychium virgbimwn 2(5) 

\ . Carex . leptalea 11 (295) 
" rnasa + 7(%) 
" trispe3 lO(1W) 
n ', sp. 12(250) 

+i,Chiosenes hisn9d1da %5(129) 
Clintonia borealis i5 (274) 
,Coptis tr i fo l ia  18(4.&) 
Cornua canadensi.8 Ls[ll:) 
Cornus stolonifera 2(2) 
Dierviil E loni~era 5(?j 
D~osera rotundif olin ~?\106) - Epi.~aea repens lls{ 3. W !  
Epilahl tnn 

Fragaria virgidana 6t10) 
Galium t r i f l o m  3[6) 

' , h u l t h e r i a  proombens 21 (638) 
Habe~srXa o b t ~ ~ s ~ t ~  3(52) 
L~nmea borealis a( 359) : 
Lonicera canadensis 2(3) 

" oblongifolia 2(7) 
Maianthemum canadense g(76) 
Mitella nuda 15(2&) 
ldcsses 25@3,7m s q - m  1 

P e t a n i t a s  p a l r i t a  3:133) 
Phepptari a dr;r.np t c ,  c i s  I$+) 
Polygela pauoifolia 13(82) 
Picoa cqrtana 6!21) 
Flnus ~tr3310 
Populus tremuloides l ( l 1  
Pr,1=i7ZZa ~u1gti- i  s 512 3) 
Ptoria aquiX ink ?r!'~2) 
Pyrola Hounda 3351%) 
:Juai-r.rw btx-~erlls 1::) 
Itk~zs %oxi  tiosdcfidrl~n l(31 
b f 112(!.9, 
Sa35-1 wmtiirio ' l 1) " @acnZ.~r S 31) 
" Iuoiba 2:2> 

Sanic-&a lmarilandioa l f3)  
&ilioinb +,rituf:6 11~~m) 
Streptopus an@exicaulis 3.(5) 
Trims acuradsua5 a I? (67) 
-!!!hq j& o c o i d e ? ~ f ~ l i s  l:(&q) 
Trientel3s tuneriama a(?) 
Yaaciaiw $ S ~ ~ Z ~ ~ Z I S O  5/22. 

u ponmy170~113-PL 6t57) 
' J i d a  pallonz 3(17) 
Sptzsgxm 22f?5,?UO ca2) 

A Yicea-Abies plot ,  which has past completely 
thru the'Aspen end U r i x  stages and is now being 
invade4 by Thuja. S o i l  is aif ie  Peat. 

Belchez Bradley 
Burget Hunter 
James 1Larsten 
MacLennan Murchie 
Sturgeon Vat son 


