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SMID DU=SES AT STURGZOIT BAY A2iD SLEZPETG BEAR 

The sand dunes of two areas along the  eastern shore o f  
Lake Ellichigan were studied as class work in Plant Ecology 
a t  the University of Michigan Biological S t a t  ion, Cheboygan 
County, Michigan, in July, 1947. The work was under the di- 
rection of D r .  F. C.  ~ a t e s .  

Two dune areas were studied, the f i rs t  along the shore 
a t  Sturgeon Bay, west of Levering and north o f  Cros s  Village 
in  m e t  County, Michigan. There was once a thriv- lumber- 
ing town located on t h i s  bay, with rai l road l ines  and a wagon * 

road connecting TL-L with other parts of the  s ta te .  There was 
a l s o  considerable boat t r a f f i c  on Lake Michigan and docks a t  
Sturgeon Bay. NOW there is nothing l e f t  of the town, r a i l -  
roads or docks, A Coast Guard ins ta l la t ion  once occupied a 
h i l l  near there, which is now an active dune referred t o  in 
t h i s  paper as the  Coast Guard Dune. - 

The second area  studied is far ther  south on the lake 
Shore, weSt and a l i t t l e  north o f  Traverse City, near the 
vil lage of Glen Haven in Leelanau County. On Sleeping Bear 
Point, near an abandoned Coast Guard Station, the  formation, 
movements and vegetation o f  the-  dunes were' studied. The 
class a l s o  v i s i t ed  a large dune, two. o r  three miles south 
of the  Point ,  called the Sleep* Bear, 

The origin'of t h i s  dune is doubtfhf. It l i e s  on top of 
a plateau tha t  was formed by glacial. deposit and r i s e s  over 
350 f e e t  above t h e  l eve l  o f  Lake Michigan, There are t w o  dif- 
ferent theories of the  origin of the Sleeping Bear Dune. One 
is t h a t - t h i s  dune was formed there by the  blowing% sand,. then 
became vegetated ahd remained f a i r l y  s tab le  f o r  some tune: 
The other theory is tha t  t h i s  dune w'as ,once par t  of-'a long, 
large f'ringing dune and tha t  some of the other par t s  have 
been blown o r  washed away, leaving the Sleeping Bear isolatecl. 

mnfNTE 

The climzte is favorable f o r  plant growth i n  both o f  
these areas. The temperature range, growing season and rain- 
f a l l  are a l l  suff icient  f o r  the  growth of. a great variety of 
plants. However, the  i n a b n i t y  of the sand t o  hold moisture 
t o  some degree limits the water supply -for dune vegetation. 

The prevailing winds here are *om th'e 'yest  and they .are 
of the .utmost importance in Pmducing, ' sxaping and changing 
the dunes, which in tu rn -  influence the vegetation upon them. 



4 SFECIAL FACTORS 
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The s o i l  in the dune areas is sand or g r ~ v e l  and supports 
a variety o f  vegetation quite different  from thz t  in other 
nkqghboring areas. The shi f t ing  of t h i s  s o i l  by the wind 
action mzkes it very d i f f i cu l t  f o r  most  plants t o  become esta- 
blished in it. Rowever, s e a s  t ha t  are undisturbed f o r  a 
period of years become covered with fo res t s  of various types. 

Sturgeon Bay 
In studying t h i s  area, the class  wandered over some 

o f  the  dunes, observing the kinds o f  plants and the i r  rela- 
tionship t o  the movements and the accumulation of the sand. 
A transect was taken of-the f'ringing dune f'rom the lake's 
edge up t o  the border o f  the  tree-covered area, the ver t i ca l  
r i s e  being measured f o r  every two meters of forward movement, 
and the uegetation of each s tep  recorded. A s i m i l a r  . transect 
was taken on both windward and leeward slopes o f  the Coast 
Guard Dune. This data was used in preparing the profiles of 
thesedunes. ( Figures 1 and 2.) . .,. , . - - , *  

The Line-Intercept ion Method, desdribed in Grevious 
papers on the  aspen and bog associations,was used far two 
five-meter l ines,  one half  w a y  up the lake side o f  the fring- 
ing dune and one a th i rd  of  the  way up the Coast -Guard Dune. - 

The root systems o f  Ammophila b r e v i l m l a t a -  growing on ' 

two sqp.are metiers- of surface were dug up by hand, counted and 
measured. Table 1 gives all the  data obtained in  these stud- 
ies. ' 

- - 
I , - - - 

Sleeping Bear po in t  and Dune . ' - ,  
1 - . . -  .i - -  . 

Count quadrats (30+) were taken :in the  Ammophila Assoc i- 
a t  ion on a dune at Sleeping Bear -Poi&. s . , - 

A t  the Sleeping Bear m e ,  prof i l k  'measurements were . c "  
taken (Plate 1) from the c r e s t  of the pla%e& a t  the lakeside 
t o  the  top of the  dune. Here again the -changes in elevation 
were measured in two-meter steps. 

Aneroid readings were taken by the- instructor t o  deter- - 
mine the  height of the c res t  of Sleepfig Bear above the coast: 
and Geodetic marker, which is on a large rock of the plateau , 
not f a r  from its edge and north of the duhe. I - 

&nerdlobeervations were made by walking over large 
areas of the dunes. Some digging was done in order t o  study , . 
a parasi te  on the  roots of a comm6n dune plarit. ' 

' - i  - \ * ,  

DESCRIPTION OF.; d ' '.'- I. , ,  . . 
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sturgeohl Bay , . - .  1 > 
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Frb-gia Dune . - z, .* 

A fringing dune is formed al& lakes where sand is brought 
in by wave action znd then dried out and blown by the wind-. 
A beach usually shows about three zones, (1) the forebeach, 
along which there is wave action but no plants, (2) a mid- - 
beach, where the  driftwood col lec ts  and some plants may grow, - 
znd (3) the upper beach, where plants become established. 

Sand t h z t  accumulates along the f ore-and mid-beaches w i l l  
become dry and start blowing. If there is no plant l i f e  in -t 
J - p  .--- 



the upper beach , the  sand w i l l  blow on aoross t h i s  part,  
t but any v e ~ e t ~ t i o n  there w i l l  ten6 t o  stop the movement of 

the sand and s t a t  a dune. Embryonic dunes are thus formed 
along the shore by single 2lants or small groups of them. 
I f ,  however, the re  is  a vcell-developed b e l t  of vegetation 
along the upper beach, a long fringing dune may resu l t .  
There is such a dune formed along the shore of Sturgeon Bay 
south of the  Coast Guard Dune. 

Using the  da ta  obtained by the c lass  and t h a t  obtained 
by the c lass  of 1941, Profiles A znd B, Figure I, were made. - - 

These show the  formation of t he  fringing dune and the vege- 
t a t ion  upon it. Prof i le  A is based upon the  data of 1947, 
Profile B upon that of 1941. These do not necessarily repre- 
sent the same p a r t  of the dune. 

It w i l l  be noted t ha t  nem the lake there  is sand and 
driftwood. About 10 meters from the wzterl s edge is  the begin- 
ning o f  the Amnophila Associstion, which 6ollows on over the 
cres t  of the  dune and into the depression back of it. There 
i$ is replaced by low-growing vines such as Arctostaphylos 
uvmrs i  and Juniperus communis depressa and forbs such as - 
Smilacina s t e l l a t a  and Lathyrus maritimus. Shrubs and t r ee s  
begin t o  appear here.- Among them are Cornus stolonifera, Pop- 
ulus deltoides, Prunus pumila, and Prunus virginiana . 
Rosa sp. and Rhus toxicodendron are qui te  common ju s t  below 
the l i ne  o f  l z g e r  t rees .  

, The ~Amaophila ~ s s o c i a t i o n  is so common &d so important 
in  the vegetation of dune areas t h ~ t  it w i l l  be discussed- in 
detail. elsewhere-in t h i s  paper. Let it ̂ suffice here t o  say 
t ha t  t h i s  association is responsible f o r  the formation of t h i s  
fringing dune and it ' covers dl' the main part .  

Coast Guard Dune 
This is a la rge  dune which was once covered with vege- 

t a t i on  and thus s tabi l ized ,  Thuja fo res t  -still  covers,part  of 
I 

the leeward slope, but in the e a r l y ' t h i r t i e s  a road was made . 
up ,the windward s ide  of the  dune, e m s i n g b i t  t o  become active' 
wain.  Use of t h e  road &&trayed the vegetation i n  that s t r ip ,  
allowing the wind t o  catch the  sand and start it moving. 
Plants and t r e e s  were undermined and destroyed and large 
cavit ies,  ca l led  blowouts, were made in the  sand, 

One large blowout t h a t  formed a t  t he  bottom of the dune 
near the lake, l a t e r  f i l l e d  with water in which plants could 
get  a start. Now it is revegetated. Above t h a t  a?ea there , I 

is now another l a rge  blowout, 
m e  t r e e s  that formerly covered t he  c r e s t  and leeward - . t 

side of the dune are  now e i ther  who&Iy o r  pa r t ly  "buried by 
the sand t h a t  has been swept o e t h e  windward side. A t  -,the top  . +<. -. 
of the dune the re  are t r e e  tops ,sirid,-extensions of vinesLAsuch . ., I -  . , _ 
as B i t i s  vulpina and Celastrus 'scandens t h a t  once grew -in the'  : 1 , . 

, ' -  

t rees .  Thuj a f o r e s t  .still covers t h e  l e e  s ide o f  t he  dupe "or - 

.\ -. . - -is being covered by it. - 
Profi les  C and D, Figure 2, show'the present form of 

the dune as compared with its form in 1941. It w i l l  be noted 
t ha t  the c r e s t  of the  dune has been lowered and the  sand 
has moved f a r t he r  into the tvoods on the l e e  side. The sand 



also extends in noticeable quantity fo r  55 meters into the  
8 fores t  f r o m  the  i n l a d  base of the dune. 

Part of t he  windward s ide is now becoming vegetated 
with the Anmophila Association, which tends t o  reduce the 
bloviing of the  smd.  Pe rhap  in a few ye-s it w i l l  again 
become a stabxlized dune. 

Area Behind Old Town S i t e  
Back o f  the  former location of the tovm of Sturgeon 

ti'ay is ul area which was once forested. After it w a s  clemed 
some o f  it was used fo r  farming a d  some was allowed t o  re- 
vegetate as it would. 

mom the north end of the  town a road l ed  eas t  t o  
Mackinac City in e a r l i e r  days. This rozid together with the 
removal o f  the  buildings of the town l e f t  exposed areas 
where the wind could start moving the smdy so i l .  Thus dunes 
have been formed t o  the  eas t  of the old town s i t e .  

Several types of plants  have served t o  s top- the  movement 
of s a d  t o  form dunes and dunelets. Some small ones examined 
were formed by Juniperus, Arctostaphylos and pines, Some of 
the grasses such as ealamavilfa longifol ia  and Andropoaon 
scoparius have aided in holding the so i l ,  though they are not 
as effective as Ammophila. 

Some of these plants  w i l l  withstand the  effects  of be- 
ing pa r t i a l l y  buried and then exposed again by ,the,- s h i f t b g  
of the sand. A few small pines in t h i s  area show a 'gdod 'deal 
of tolerance t o  these unfavorable conditions as shown in 
Plate 2. Others- have died, 

One dune back of the  town,si te  has covered 'a l a r g e  
' T i l i a  tree, 'or nesrly,  so. A few of the to2  branches are pro- 
truding *om the  :top l e e  side of t he  dune, we=-leaved 
and apparently healthy. O n  t he  windward s ide  are some of . 
these upper branches which are  leaf less  and dead. These were 
formerly covered with sand but now are exposed -again ,as it 
has been blown away from them. The picture, Plate 3;- shows 
an  Ecology -class  among the  branches of t h i s  tree-tin-the-dune, 

SZe~gkbg Begr ' 
Sleeping Bear Point 
The foundation mater ial  underlying Sleeping Bear Point 

is a g lac ia l  moraine, the  sane as t ha t  under the  dune. On 
the Point the  sand has blown up and over the-morabe in 
many places, so that there  are  several dunes, most of them 

, active a t  the  present time. , L . - - .  

Only a few years ago there  were groves ~ f ' ~ k s @ &  ' and 
 other t r ees  on these dunes, .In one of the  val1eys.there ri . - *. ..- was 

. t y p i c d  pra i r ie ,  vegetation. mow the groves' cof trees,-:ee-'dis- 
appearing because t h e  sand has been blown out f ' r o m ~ ~ ~ o u n d  ': 
the roots (P la teA4) :  o r  they have been buried by' it-:z-se' val- 
l ey  with -the pra i r ie '  p lants  . i s  nearly f i l l e d  up2 At, oner ' ' 
point sand covers the  top of a Betula t ree,  which was e-0- 
sed for its 65 f e e t  of h e a t  l e s s  than f i f t e e n  years ago. 
Sand has f i l l e d  in t o  a depth of nearly 80 f e e t  a t  another 
place. (See Plate  9. ) 

A grove of cottonwood trees ,  numbering more than 100 
in 1928, was undercut by t he  wind u n t i l  most of the  t r e e s  
f e l l  over and died. Some of the remaining ones had roots  
exposed for  185feet of length but now these roots are  being 
covered again by the  f i l l i n g  th3.t is taking p12ce. 



, Besides the t rees  already mentioned, the vegetztion here 
k belongs f o r  the m o s t  par t  t o  the  Arnmoghila Association. 1.fuch 

1,~elilotus alba was found with Ammophila in  one area, which is 
ra ther  unusual. 

Sleeping Bear Dune 
The general formation of the Sleeping Bear Dune has al- 

ready been described. Before 1932 t h i s  dune was higher than- 
its present cres t  and was completely covered with coniferoua 
forest .  The west side formed a regular slope a l l  the  way up 
from rake Michigan. In  1932 a road was made up the west side 
f o r  hauling tsp materials t o  build a look-out s ta t ion  f o r  the 
Coast Guard. 

Since'tthat time the sand has been blowing out *om the 
west side and pi l ing up on the  leeward side of the dune. 
Changes in the contour o f  the  dune are shown in profiles, 
l e t t e red  E, F, and G on Figure 3, f o r  the years 1937, 1941, 
and 1947. In 1936 the c res t  v~as 153 f e e t  above the Coast znd 
Geodetic marker. This year it is 115 f e e t  above t h i s  marker. 
Plates 5 and 6 show the doom t o  which the  t rees  and other 
vegetation on Sleeping Bear are rapidly, going, 

AssdCrn~ IONS 

Ammophila Association 
-The most important plant society from the standpoint of 

building and hold- sand dunes is the' Ammophila Association. 
(Plate 7 )  To, become established in t h i s  type of area , where 
water suppli'es are apt t o  be l o w  and where the roots  may be - 
exposed by having the  G i n a  blow away %he s o i l ,  la plant 'must 

- 

have a r o o t  system capable of extending i t s e l f  both ver t i ca l ly  
and horizontally, 2% ,yslm%: . 

Eo plant is 'bettek f i t t e d  fo r  t h i i  than Ammophila brevi- 
. ligulata, - whose roots  were dug up by- the  ,c lass  a t  Sturgeon 
~ay,';^c'aBnted and 'measured.. Fk-om t w o  iquare meters of surface 
were obtained 171 green culms and 120.85 meters of rhizomes. , 

From one square meter 20.06 meters..of l a r g e s i z e d  roots  were 
measured and a great mass of f ine  roo t le t s  obtained, a remark- 
able root system. ' 

With Ammophila, which is domin'ant, aCe commonly ksoc i -  
ated the Artemisia caudata, Lathyrus maritimus, Smilacina 
,stellate and C i r s i u m  p3tcheri. Tanacetum huronense is common 
in some places. Grasses character is t ic  of t h i s  association 
are Andropoaon seoparius, a tmical pra i r i e  grass, AE; ro~mn 

' d a s ~ s t a c h m  and Calamavilf a longif olia,  which has soqewhat , . I 

more diff icul ty in establishing i t s e l f  than Ammophila because 
of ,a weak root system. -, - 

> - , . . '1 . .. - , ,  

, 'Other typical  p l a n t s i n  the'suld dunes, usually in  the , ,  

Ammophila Association, are, Asclepfas syriaca, Solidwo -race- 
mosa gillmani, . Erigeron annuus, :Anemone multif ida, .md Zyg- 
adenus chloranthus . 

O n  the dunes near Sleeping Bear, Artemisia- was found 
with the root parasite, Anoplznthus fasciculata, sttached. 
Plate 8 shows some members of the  c lass  digging up these 
plants t o  show the i r  attachment. It is believed tha t  the 
seeds of Anoplanthus w i l l  not germinate unless the$ are in 
contzct with a l iv ing  Artemisia r b o t ,  



Cottonwood A s s o c i ~ t i o n  

Oftentimes a f t e r  Ammophila and other  p l v l t s  have become .: 

I established in  the  sand, cottonwood t r ees ,  Powulus deltoidel; 
spring up. They g row quite rzp id ly  but are short-lived so t h a t  
a t  the  end of about 12 yems of growth they begin t o  die  off, 
The dune then becomes active and the  whole cycle s t c r t s  over 
e a i n ,  The cottonwoods are apt  t o  be found in patches on the  - 
dunes r a the r  than widespread over l s g e  areas. Associated w i t h  
them may be q y  combinztion of the  typ ica l  dune plants already 
mentioned . 

c OITCLUS IO?TS 

Study of these t w o  dune areas brings out the  f a c t  t h z t  
plant  associations and plant  successions on sand dunes do not 
follow any s e t  pa t te rn  or log ica l  sequence. The nature of 
the  dunes themselves is one of  i n s t a b i l i t y  and constznt change. 
Therefore the  vegetation upon them is also i n  a constant s t a t e  
of flux. I 

The Ammophila Association of p lan t s  is bes t  adapted 
t o  ' the  ever-changing -dunes, t h e  Ammophila usual ly  establish- 
ing , i t se l f  first along the  edge of .a beach pool and spreading 
out in a l l  directions,  bo th-hor izontd ly  and a e r t i c d l y .  - - 

Lathyrus, 'blrternisia and Arctostaphylos may came .in with the  
Ammophila and these may be followed by .low shrubs such as 
Prunus x)um:ila, Shepherdia canladensis, pr Juniperus. In time 
t r e e s  such as ,Po ulus, aeltoides,  o r  ;the' pine o r  Thuj a associ- 
at ions may comp -?- e t e l y  cover t h e  dune. 

O n  t he  other hand, -any anthropeic o r  other  fzctor  which 
at:anyUtime sends to'expose the.vsoil'..~to wind action w i l l  L 

change a .  st able 'dune t o  an act ive dune ' so t h a t  forests  a re  
u n d e - i n e d  &nd destroyed .oFa'&ernately bur ied (Plate 9 ) 

' and reexposed by :the moveinelits :of th&>s&d, , - . -  , 
-';.jVhile, sand is being-'renieed ,from;the windward side, the  

dune is being b u i l t  and moved out  ':on - the  opposite 'dide;' _' ' 
- soinetiines covering' f i e lds ,  axid or'@harpdsi-&s . w e l l  ,as 'forests. 
They &often. advance several--meters -pea year . a t  the  base, 

, . Only the  presence o f  some ~b-sBruction such as  is pro- 
vided by vegetation w i l l  tend t o  stop t h e ]  sh i f t ing  of t h e  
sands; Relatively f e w  p lan ts  a re  f i t t e d  f o r  t h i s  purpose. 

, - 
smm - 

, Two sand dune areas along the  shore of Lake Nichigan 
were studied as c l a s s  work in Plant  .Ecolo&y at  the  Univer- 

r - I  

s i t y  of Michigan Biological ~ t a t i o n ~ g = ~ t h e  s k e r  of 1947 ; ' . . 

, - ' 2 . . F \ , ,  I.. ' %. 1. - . - ,  - 
t>l:. '4 >2 -r.., , ., - - _  . 

+ ..- . .,L:,. - L . . j - r  x . _ I -  
- ,  - 

~ & d  ac t  ion is the all-impor-tt&trtffactor . . in the  7f~me . ': .,: . , - - I  : - , . 
and changing of sand dunes . ". -. ; :*-. ,-:\, ,':% 7; - - 9 

2 ,. .,-A * :* - ,. - > . , < - , .  * .  
- -3.: ? , y  x . ,> . - - , -  ' < , .  * -t - 

< > <  -,- . . * . , .. ! - , .;.: c >  3 ;*:- a , - 
A- 

_ _ I  _ _  . r. " 
* - \ - H . . .  , . *  . t - .  ' -  .- 
mnes &e of differ&, typ& $&h.' as embryonic'6r "-: ,- - . .  

fringing, depending upon t h e i r  s i z e  or  formation. They may 
be s tab le  or  active. 



The Ammophila Association is the plant society best  - 

f i t t e d  for  buildinn and holding dunes. The root system of 
the dominvlt ?lant; Ammophila grevi l igulata  , is i e r y  complex 
with many roo t l e t s  and rhizomes which allow it t o  survive 
and s2rekd i n  t he  changing dune si tuation.  

Other plant  species character is t ic  of the  dune areas 
are Artenisia emdata,  Arctostaphglos uvaursi, L a t h m s  ma&---* - . 
timus, Cirsium p i t che r i  and the grass, Calamavilfa lonpifolia.  

Plant succession m n  take place on the dunes. A possible 
succession might include Ammophila o r  Cottonwoods, or  both, 
followed by pine o r  Thuja fores ts .  

A s  the f'uture of the dunes themselves is unpredictable, 
it is impossible t o  foresee jus t  what changes may take place 
in the vegetation, It is cer ta in  t ha t  so long as Gandy areas - 
are eqosed t o  wind action there w i l 3  be destruction of vege- 
t a t i on  and cons tv l t  changes in topography, many of which 
are damaging t o  farm and fores t .  . - .  



AI'TTOTATED SP2C E S  LIST 

Agropyron dasystach~pn-- t ~ n i c a l  grass of sandy shores. 
Ammophila b r e ~ i l i ~ g u l a t a - -  most common ' s a s s  of s ~ a d  dunes. 
Anwlo2ogon sco?aelus-- t m i c a l  grass of p ra i r i e s .  
Anoplanthus fasciculzta-- ps ras i t e  on Artemisia-roots. . - - '  

Arctostzphylos uvaursi-- charac ter i s t ic  ground vine in sand. 
Artemisia emdata-- f'requent on sandy shores and dunes. 
Asclepias syriaca-- commonsin sandy pastures  and open dunes. 
Cakile edentula-- coast and shore plant, typical .  
Calanavilfa longifolia-- typ ica l  o f  sandy shores. 
C e l a s t m  scandens-- Frequent on some dunes, hzrdwood thickets .  
C i r s i u m  pitcheri-- Comon beach t h i s t l e .  
Equisetum vslriegatum-- Infrequent on f r ing ing  eune. 
Erigeron annuus-- Comon in f i e l d s  and waste places. 
Juniperus communis depressa-- Frequent on sandy beaches. 
Koeleria cristata--  Typical on c9-y s o i l .  
Lathyrus n a r i t  bus-- Common legume on sandy beaches. - - -  

Lithospermum gmelinio- Frequent on Lake Michigan dunes. 
ldelilotus alba-- Bccasiondl on dunes, frequent on sandy roadsides. - 
Populus deltoides-- Common on borders of streams and in sand. 
Po ten t i l l a  fruticosa-- Frequent along shores of upper Lake Mich. 
Shepherdia c anadensf s-- Occasional in waste places. 
Smilacina s te l la tz - -  Common on beaches and dunes. 
Sol idago racemosa gilmani-- The common gold'enrod, of the  beach. 
Tanzcetum huronense--Shores of Great Lakes, upper- par t .  - 
V i t  is vulpina-- Hardwoods, z t  edge ; stream banks; conifers. 
Zygsdenus chloranthus--F'requent on gravel ly  wastesland. 

. f '  

! 

Note-- This list do'es not include plants  already* l i s t e d  in 
the  w e n  and bog associations. 

: - . ( .  / 



Fl&e  1 - 2 c o l o g  Cl~.ss T s J c i n ~  D r t a  - f o r  F ~ o f  L l e  o f  Sleepkg - .em.  



. . 

? i a t e  3 - Ecology Class on Top of T i l i a  
at Sturgeon Bay. 

B l a i r  

P l ~ t e  4 - To~uulus with Xoots w o s e d  
by vine. 

P30togrz.h by C. 2. B l a i r .  



P l z t e  5- D e s t r u c t i o n  o f  F o r e s t  on 
Slee2i .n~ Eem Dune 

Photograph by C.  3. E 1 2 i r  

Plz-te 6- !'lindwzre Slope o f  Sleeping 
Sear  mne. 



Pl&te  3- Digging h o -  
>lanthus ule Artenisia. 
ne2r Sleepirg Sear Dune. 

P h o t o p a $  by Y. L. 
9r 22 ley, 1947. 

I Plstte 9- Trees u l B  Shrubs; 
T z t l y  Buried by Shirt- 
ing Ssslds. mne nezr 
Sleeping Bear. 
?notoPzph by :<. L. 

Br edley, 1x47. 
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Karsten - MecLennan, - 9urahie - Sturgeon - 

Xat  son. 

Excevationa of 1946 cne no above piants 
t h a  other with 5 cuinrj of .4,mcphiia in u iine 

across the plaae. 
Exoevekion of 1945 & earlier c o t  descerrsbls.  
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Prof  lle m E P I B G  EXAS Curie, Lsn\.~j:.nu Ci , j l k s l i ~ p t c  

Ecol9.q Class J~d.7 25, I!%? 

- POTBT-OBSEH~Tii'2lOH Sleeping  Boar P o i n t  J u l y  22, IY?€! 
Ope2 Amnophila 

~ m o p i z i l n  breviliguAata 2 2-2 1 . 2.5 2 1.8 1.1; 2.5 2 -. 
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1 . 1  
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Lathyrus maritimus 53 
Yelilctus alba 3 
Genothera murioata 2 
Solidago raceniosa gi lw-5 .  25 

,At S T U 2 G E 0 b' B A Y. f i r e t  Co., Kichignn Jcig g;., ?.'?lp. 
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Sand present on vagetation f r ~ m  'ihe bas2 ci' Coo,s-:g"rd dune :'or 5.2 m3-tcrs, in 
considerable quant i ty  for 11 meters. 



fi .i:s - 4 ~  - j A ~  .+55 f.75 i,57 -5 +* +-I +5 +n +-25 +& -i; r . 23  A:),? -15 4;. 
A 7,-, . . _  . +&) +?? +ec c..~:; +ig +w .b32 +i'j +i.?5 +1C? - + 5 ~  -1-61 +& +$7 +.35 .+-:.; -.- -. A : 

i';: +P7 +95 i-85 ,: . +1DC. +75 +&? +:-; +27 +n %hen l.a -15, 21 +jG, a +& thsz 

%Y;G h e t e r  s t e p s  down on l a s  -153 x:c -115; 
L-leroid readings izdicata t h s  srss: af the Befir ss 139 ft ~ Z o v e  the  C o a s t  and 
:sodatic XkriCer and 2 iT lower t h ~ ?  ir ~sLc:,  

. . ('1ltj.s c.3 ;ne -?sin? 2.:rls ccr~. .>n_a; bit prsse~t i3 13LC.) 

G B A Y  
3 2 ~ 1 . . , ~ ,  ~ l s ; . , ~ ,  AIZI:X~; I, 1~35i i7indPrard s i d s  

-..cnr -.i-i '. I..!.-? > -  ,.. ,,IJ3, A &  - L . S  5 $ Prz310phiiz 5 :,;cj . -, -.- - .  .23ter::3. Cosstfiuard Dune kto 6audc2 
21 35 

'a '-2 Zn 2 mete;. staps S t e m  k i m , ~ . .  .mop Q , - - ~ - -  - L, -., . 
1 B+25 Lairs '74 m up 210 cm Z,7rnm (L,8 - 0,8j 

2 -2 1-95: ~ l l G  n,m L V S / ' Z C ~  ? O h  (5. - 1) 
2 0 i4.50 *I15 Isewa~-2 a i d s  - -. +h +-i-f;?:a?~! +;:c; 5 Q ~ O D  5 (119) 

13- 5+23 
T! + 2  O,, 5-10 Frlvlun punt, +:'rsLj s ten cia, 2, .-. ; ,$, I ,  5-5 , 7J jm - ' 
,>;-I 9 
-. -.  1-21 >z~r~.op i;i;in '115 IVS 3c6 (39- 2) 50 ~ta?.:: 

- 7  . -  , - - '  1-1 0 + I S  -. - *  - iL? 
-9 -t '1 25 CoastGc.xud Dune 

- . i  
.. -. Ilizc...~ a 1 +5 +I29 10 Q (5 near b o t t o m  $ near 5:. 
. . > -, 
-, .. - 3 1 +5 .+123 ! - -  . i-. . - J m o p h i i a  10 (737) 

- _ , I  1. 6" * - ,  r+16 'l!nnace';.a bur., 5 ;~1>1) 
-\ : ., - "-;C - -- i+20 + 57 Lathyrua mar, 8 (29)  

.. . , 7  - --i - 
1+:0 .k 55 the&- i50° B q u i s e . t m  Ica~l.; i52) 

: - --:: - rp-3?--?: ..uuL L- .- l.3. f ' c r  .22 .netars& li 32 " a tveose  2 (5) 
7-~ .73  - 
,. . - -  - -  L+O "wn' 45_c3 Smilicins scel ,  3 (5) - .- L it25 -35 - -  . , - .- . .  

Asclepias syr 2 (2) 
L .-- 

7 -. l+ '52 -105 Aster laevis 
- - A; D O V  6 ?8Z? 53 1+30 -12s Oenotk121-a .zur. -. -5 

L.- . :> 1+22 -105 e c ~ e  woods Artenisis caud, 5 (4) 
> - ;  A A 2, ., 3 j :d .+I:LYJ~ 

l+20 -110 Cirsium ~itcheri ! (1) 
~- 1 2 ,;..sst -119 -- -- - . . -  I+ jo  - .. -. . 
- . -  1 ~ 2 5  -125 1932 rhuja aver no. 17s kwop. 2- 8 xT 

2 -,- - - . - /  !-,,-. -119 - - ,- 3.4 m a r  :op 2,Tf nea.- 5 - - . . - .- _, - -. . >..- : . . .a - - A:-.L?.G I-:? -127 - -- 
. ' A787 Siss. cc? ?.?.7.:~3. -12.3 &,-ctm of 1-1c 1 - , -  

-: z !* jot ; : 3 ;  
- i I ,2 t r - . z s  Jilne . . . .. - S c t h  3 - r s r  5.7 (8  - r,;) 


