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EXPERIMENT DESIGNED TO SHOX THE RELATIONSHIP
EE BETWEEN SOIL AND CHANGES IN THE VEGITATIONAL
f g | . COVER, |

by

¥alter Robert Sylvéster
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"During the summer of 1938 a long time study was 1n-'ff;“'

ausrated designed to show the relations 1p between tie soil

'&nd the vegttational cover in the ;egion of Douglas and Burt‘f s

- Lakes in tue western part of Cheboygen uounty, Lichigan.“(l)~';”§
During the summer of 1939 this project was continued with =
the collection of soil s&mples‘froﬁ each so0il rorizon in the
vcrious plots,and these semples are toybe éﬁalized during |
the coming year for the quantity of organic matter present,
the niﬁéfais present, the wilting poiﬁt, and for their physi-
cal'cOmpoéition ineciuding the coloidal content of ths soil,
pH testis wers made at the Eiological Station using the quin-
hydrone electrometric method of detprmining tne PH on each
soil s&mple. The distilled water used for these tests hed
a pH Ofl;fa and the pH as recorded in this report is subject
to this torre2 ticn, the exszct amount of which has not yet |

'been aoreed upon. Descripyions of the preseat sgoil nrofi]es
were written up when ‘the soil samples were takenm, Also jfff f;;f
42 inch soil monoliths wers taken for each sbil type and‘tﬁésevfiiﬁ
are beiﬁF preserved at the Eiolooioai Station. These present‘_ %‘:
studies a;e aimed to show the nature of the soil in these ;,W; /ﬁ'

-  semple plots now and will be used in the future for compari-:vﬁi'

‘ | sons with the soil then in order to show the changos which

':took place in the soil during this per¢oﬁ, if any., 4£lso thg‘



1nrluance of the various soile on the rete of forest grozth
| .

‘oan be 2ete ﬁiaad in the tuture.

ror tte pur;ass of compariscn with the terest soilz, a

sanrle end & monolith of t & rana soil ia this rezion ses :

‘token from a ros=d cut 1 l/v &iles north of aigg ville Canerg.

4%t thia dute {un;nat 15, 1 9} an extension of 24 quadrats
ras hean taken oa one o' tZe plots to s80 i any of Her glants )

&46"cnﬁﬂ in the ravian of the Tlot. ead kct on %he ploz 1t-

" self, Thls work will be contizued ok e e e é;; te:.

this season, anﬂ tze data taken 3111 be rilcd with the cover
duta ’cr each of the plotss |

The locaeion of these plots will be found inm the report

ot the first 33&1& war& (1),

Acsno~ledfemcn,a ere aade %o L. Re fehoeamnnn of the

aichigaa ata College of 4 riculture for the gooloey of the

| ploza and for his eld in the wri’sing of tha seu &escrfptic



¥ETHODS .
For T iting desoripticna of the so0il and for obtainins

~ the sa¢1 samples, a hele about 4 feet by 4 feet by 2 feet .
- - each of

'was dug near the éample plots. A clean vertical face was }_;;;;;.

then cut on one side and the description written up.,ufhéh;_
samples wera taken in 3} 4{nch diameter ”cealright' cardboard
containers and tuo of these wers rilled for each layer ot )
>xsoil. In the Granby Sand and in the Rifle Feat mason jars .
}vere nsed to collect the sampled in because of th; vater 1n'
thcse samples.: The depth rod used consisted of 4 four root
1ron rods which screwed toeether. _ hese were forced 1nto
the soil one at a time and then the next one was acrewed on
tohit._ Ther re st ne point on thése rods. The method used
1nmfhé';H determina»ion has slresdy teen discussed in the
introduction.';; o | |
;5 ?or the taking of the rhnoliths, a hole wae dug ebout
4 feet in all direction The a vertical face wes made on
_one wall with a rlat syade. In these sandy soils it wes
_round that the removal or the monolith was greatly aided
1t the soil Was wet, 80 this face was then sprayed uith the :
fina spray of an ;ndian Tire wunp. Care was taken not to
allow any erroison to take plece and %o lot the water soak !
well into the qoil.‘ thn the metal Aonolith box was placed

‘up a6ainst the ;aoe and gently pusued a:ainst the soil.

- ¥hen the*e wera roots of otter obstructions blocking the
way of the mcnoiith box, thay were cut &way by running a “
’cng blaqed k4ife along tne sida of the vox, Lhen the box ’
aas pushad 1n until th 1) boz was full of eoil ‘and tne 6round K
: could be ,seen through the air holes in tne beck of the box.’ |
- In doin? this great cara rad to te taken to see that tae loose,
R AL . ‘
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'1ncoherent B horizon would not ra’l away from the box,

: Then to ;emd#e the box from the surrounding aoil, the ;;if' 

@ "'3011 On each slaa or the box sas dug away and then ‘the

S, - LA

o ._;f _knira aas run‘down in!rbnt of the monolith box to cut -

' /1;f all ot the rodts And thcroughly locsen ‘the box with oare L
being taken to be sura to have plenty or extra dirt on.the'f
5/‘61/
rrcnt og tha box. These are ic be preserved by pé;?éL5

V'over tha sample a”colorless Dupons laquer such as is used in

the preparation of laboratory aluminun pai t' (3).




PLOT 1
GRASLIHG SAND.  SOIL KUHBER 564
This plot is located on the bed of a bay of ©ld Lake
Alvonqnin and thersfore has level surrace features, This
flat, sandy plain is thoroughly drained because of the
substrata which 1is open and porous., The original cover on
this area was an open stand of Norzay or fed (Pinus fesinosa);
;\white {?.strobus), and Jack (P.banksiana) pine; {(2), xow
the area is covered with Jack pine and red oak (Qnercua
borealis maxima). v
A proflle of this soil* shows a top layer ¥ inch thick .
of pine needles, oak leaves, reindeer moss, and scatiered
twigs of Jack pine and qlueberry {Vaccinium pennsylvanicum
and V.p., nigra) with a pH of 5. 2. Below ihia is & layer of
grayich bl&ck medium sand and partially decayed organie matter
which varies from 1 to 1% inches thick and has a pH of 5.4,
£his ové?lies af layer of very slightly loamy, ycllow gray,
medium sand which varies from 2% to 3% 1nches in width and
has a pH of 5.0, Tais layer contains many fine feedinb
roots of the plants on the aresa. Below this is from 15l to
18 inches of the B horizon wnich 1s composed of a very
elightly loa_y, buff yellow, medium sand with sone. fin;vﬁ'
grevel &nd smell stones, lhe sand in this 1ayar is 1nco~i-"
herent and has-a pH‘bf 5. 4. Some roots are also found 1n
this layer. The C horizon begins adbout 21 inches below the
surface of “the g*ound and consists of a very slightly 1oamy,
light straw colored medium fine sand Which has a pH o; 5 2,
A few roots are found in the upper part of .his layer.’l#%_'m'
the depth of 45 incheg the sand was slightly moist and a &

.\--

little consolidated, .,,,' B o 3:", N

*Profila taken south of tue west side of the. plot on Aug S 19y9
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PLOT 2
RUBICOH ~SARD. son, NUEBER 46 (?LAT-TOPPL‘D HILLs}. o

. | This plot is located on & thoroughly drained Tlat, o  |
high table land of sandy glacial outwash from the block of - 7;:f¥ﬂ

glaoial 1ce;loft in the d°pression of Bouglas Lake by tce

last :1oconsin glacier. This glacial outwash deposit is'}]{li'b;{-
underlain by undulating glacial drift. The various gullios
and depressions in this table land have been eroded out -
aince the time of the glaoier. The original cover on this
area was red and white pines, &nd now it 1s covered with largze
toothnd aspen (ronulus grandidentata), red oak, and some young
red and white pine trees. _

The surface of the ground is covered with & layer of
reoently dropped forest litter*r(leajes{ twlgs, acoras, and
the remeins of_braken Tern) with occasional patches of moss
or bo:e;spots‘from 1% to 2} feet across. This layer has a_
pE of 5 ?._'Beloﬁ this 1s § to 1 inch of dark browa to black
disinteg*ating and humlfind orsanie mater1al 15 a felty mat
‘1n a dull grayiqh, salt and pepper colored medium sand
which‘hgs a pH of 5.2. The last lsyer 1n the A horizon con~-
sists of‘froﬁ 4 to 7 inches of_light gray, redlum sand which
bas & pH or 5.2, This layer also contains mahy fino rootlets
to which the sand gruins adhere when the roots ale eha‘-cen.
This o verl}es 18 to 21 inches of the B hori:zon which consists
of a siighply loeny, light yellowish ofown, ﬁodium_sand with
some course gravel and which has a pH of S.4., The uppef
part of this horizon 15 weékly cemented in places.x The
' transition from the A %o toe B horizohs is‘not ﬁotioeably
'sharp and uhe transition of the B %o c horizons axtends throupn

a 10 to 12 inc¢ch zone, Lateral and feeding roots are found - :
*Field work done on July %0, 1939. . o
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in the upper part or this horizon. Tho c horizon which begin:‘

about 26 Inehea below the anrface oonsists of a yellowish, e

| loose, lneoherant, medium sand with a noticeabls proporticn

or course sand and also aome fins sand and gravel. This

1ayer has a pH or 6 2 and also shows some particiha composed

“of dark redish colored minerals, At the depth of 8 inches.u

this grades into a light straw colored, loosa, 1neoherent,,_

vmediun and courae send with some fine graval and 1t has a

pH ot 6 2.» This also shows a noticeabla proportion ot

L -

particles compoaed of dark and redish colored minerals..‘gﬁ“
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PLOT . B |
'Rosﬁmﬁ SAND, son. NUMBER 16,
This plbt is located on a sandy, somewhat stoney, gla-
cial moraine.' The soil is porous and thereforo thera isa

rapid suréace and nnderground drainage. The originai

cover on t“is area consisted of rcd and white pines and

also or small qu&ntities of oak, and ihe present cover eon-~
sists of 1arae toothed aspen, red maple (Axer rubrum), an&
sone red and wiite pins trees, This plot hes & slope of 2.4
deareesAfroa the horizontal along itsjnorthseat - southeast
axis with;a_nortﬁﬁést aspeedl, standios'on this‘axis at the
center of_ihe plot, the plot élso bas a slope of 6.1 degrees
wiﬁh a northeést aspect and a olope of 5.4 degrees with a
éouthwest aéyect.

The éoil in this area* consists of from 3 to é inch
of reoently dropped litter of leaves, twios, dead bracken,

ete. which.has a pH of 3, l.‘ Below this 1s from % to 1 inch

. of dark brown Yo black disintegrating and humirfisd organic

matter in a telyy ma${ over a dull gray salt and pepper colo red
sand with & pH of 5.2, The lower 1ayer of the A orizon con~

sists of ‘from 4% to 5 inches of pale gray, IOOse, incoherent,

‘sharp, medium sand with a PH of 5.3. This grades down into

the B horizon which is ebout 20 inches tuick. 1he-B horiéonf
consists of 1ight brown, medium sand with some gravel., I% .
is sligntly darker colored and faintly loamy 1n the upper
part and grades downward through the mors yellowish colored
transition into the C horizon., The B horizon has a pH qf 5. 3.;3;

The C horizon which beéins approzimately 46 1nches belqw 17+ ;7

\

i : \‘-

surface is ‘1ight straw colored and consists of loose, ine her-

. X . P ' 2 . L ‘.,'
'5*zield zork done on July 11, 1939, ‘fi' SO ). X

ki
-
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ent, gsdiun sand vith a sprinkling or rine gravel. This . -

horizon haa a pH of 5,6 and oontaina a noticeable quantity"
I

or sand graina composed of dark colored minerals. -
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PLOT 4 5 S
. . . 2 .
EMMET LOAMY SAND. SOIL NUKBER fﬁo

This ,lot i8 loceted on sandy clay moranic material
with & surface veneer of a more sandy arift of a variable f
éepth., gug surrace la,er of sendy material 1s porous and;
per@#ts‘a rapid infiltration down at least to ths more :
clayish sandy drift which is more retentive of moisture. S
Thisvis within reach of the tree roots and serves as a ree:
ervoif; Thus beech (Fagus gradifolia), hemlock (Tsuaa can—'
adensis), end pine (2) wers found in the original rorast
, (probebly some mapla alse) where as this area might have L
been pure pine 1f 1t ‘wers no% for this reservoir of water o
in the ssndy eley layer. .The besch was found here.beeeuse of
tig Eigh lime content of the soil., The §reseﬁ£'etaﬁa;is 
eo:pdseﬁhof arge toothed aspen, red m&ple, and seedlings
of such species &8 hard maple (Acer saccharum) and beech.f.
This plot has a slope of 8,8 éegrees with the horibontal
and a northeasterly aspeet. "he surface crainage 13 f‘ee;‘thet

t; ':

is, unobstructed.

P R ;A
R <l \

] The soil on this area® consists of abot % 1nch of ;egently

Lallen roreot litter ¥ith a PH of 5.4« "his reets on top or
S8

3+ to 2 inches of éisintegrating and- partially numified ogiznic
\1. .

A AW

and pepper 1ika in color, 1% Las a pH of 5 0. ,'he lo;;i

Latter and mineral soil which is dull to dark bray or s&

) _,,1_ VU
laber of the 4 horizon is from 4 %05 incaes teick end c;%si ts
.ﬁ.‘;\'.‘.

of pale gray, slichtly loamysand with a DH o; 5, 3.; ?héiB“*§§

¢ ’44'; lin
horizcn consists of dark brO*n, 10amy, medium San¢ to aé;améf

Joarn : to 10 inches thick with a pH of 5 7 and grading‘d§1n~‘

' aard throu&h a lighter yellowish bro*n material of a si 13

'-textura 1nto the underlying ¢ horizon at a depth of 32 1 }g N
*Field worx done on July 8, 1939. B - !'57 \\ - 3?
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' profila,

: belor the surrace.. The c horizon consists of olayey sand

§';iAgléc1§1 driftr'hioh 13 stratcolored with lenses and pockets

¢ ii{?Gravel,:eobbles, gnd larger stones o’ a tide variety in

'cOmposltion are present 1n moderate “umbers throughont the .f_..'
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f=._x, . POz 8
SAUGATUGK SARD, SOIL BUHBER 38,
This plot is 1ocated on & benoh (sandy floor) of a
ghar 'taga or Donglas Lake. The land has rlat surrace '

features ‘and the soil 15 porous and permiabla doun to the

- water table. The original stand consisted of white pine

and a rew yello: birch {Betula lutea), and the present

stand oonsists of trembling aspen (Populus tre:uloides)

and paper birch (Betula papyrifera),

- This soil consists of about 3 1nch of recently tallen
forost litter with a pH of 5.3, Below this is é to 1% inches
of hunmified organic zatter end sand which is of a salt and
penper color and which has a pH of 4.9, The nain.rart or the
A horiaon con~ists of from 1C to 11 1nc%es of iala gray,
{incoher rent, medium sand which has a pE of 4.9. The B horizon
consists of ‘a chocalate brown, moderately indurated, medium
sand ot Variable thickness {1 %03 {nches), grading down -
into & 1ighter colored, yellowish, rusty sand of the same
Eeneral taxture with tha most pronounced induration #a the
central bart of the B horizon where the brown and yellow color
anpear in a mottled affect. The principle part of the zain
root dewelop eﬁent is in the upper part of this herizon which

extends frcm 12 to %2 lnches below the surface. The pH ofv

this layer is 5.1, The C horizon consists of a pale straw

cé}ore§, éo1st, incoherent, medium sand with a pH of 5.2,

The waler table stocd al the depth of 47 inches on July 6,

1939,
 *rield work done on July 6, 1939.
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PLOT ¥
'—“(IFLE PE 2'. S0IL NUI{B"B 70, L .
This plot 15 loca%ed on a bog mat which is grounded on

*‘5_:3 moist sandy floor of a higher stege of Burt Lake. This

-.'3 i

sand floor varies froa 1 to about 23 reet 4n thicknass ehd

;'_ rest on another layer of deccmposed organio matter, probably

peaty 1n nature.‘ Below this thara ara othar layers of sand
alternating aith pest or/and marl which shows other levels of
?Burt lake.; Thesc layers seeﬂed to slope upwerds tne farther
| aw«y taey Qot froa Burt laxe. The aistance from the surtaca’
.to the Yarlous layers of sand encountered near the north -
‘iand ot the plot arg as follows!? _ _
- first layer . 3feet uinches

second laysr B8feet Olnchss

t2ird layer 10fest &inghes

- fourth layer  1Zfeet Olineclhes
) Mno bottom struck at 18 fee$, the 1enotn ot therod us2d.

These layers seem to have a more rapid rise toward the surfaca
1north of tha ;1ot than in the plot i self. Tke watar l=ve1
here dces not vary a8 unCh as it does in the Graaty nand {Plot
6)e | This wavcr eom=s from se-yaoe rrom highar levels and i%
is flo:ing toaa d Eurt 7“ke. its temp=ra»u;e ves aegrees
on august _ ; 1909. ' This area originally was a cedar swamp
and at preéént it 15 covered =4th ceda r, Sals&m fir, black
spruce, gnd ,amakack (Larix laricina).vﬁi

;he torz to 3 1uch38 of thre ground* is covered sith a
'Eat of green sn;a num wiose pd 1 7. 0, Below this 1s about
11 to 12 *ns of a broqnisn, pariially dGbach layer of
organioe material vith some partielly decayed loes. The roots
are found in tuis 1aycr giving it an uiudifcrm textare. Thajf
._pH ot this layer is 7. 1. xhis grades ‘downward in.o a layer

*tield work dona on July 29, 1939.



of brownish black, rine, decomposed organic matter which

oontaina a rer sand particles.r This layer is conaolidated
-1nto large peaty chunks, and its pH is 6. ?. A few,roots )
are fouﬁd 1n thia layer., This randown to 24 inches below the_:;_
_surface where a layer of medlum course, yellow brown sand - o
inwas found. Lore water flowed into the pit from this sand .

layer than did from the organic layers-abcve 1%, The PH of

>”:uth18 Sand Was 5 7 and th he pH of the water was 7,5% The

_profile «aa taken about 3 of a chein north of the west
boundary of tne plot and heres the send layer oontinued to adout
f 5 feet 1 inch from the surface where a softer layer was found,
anqhat<] foet a layer of marl was struck whieh was not pen-
iiratedi ‘Qp:Jﬁly 29, 1929 the water table stood et 10.5
inches beneath the surface.

T

*The pH of tne water needs no correction as no dietilled water

vas added to the sample.
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, . S _ Fm son. _
' o ou.s.su surmr LO!:.M. BOIL NUMBAR 28.

‘ The gample ot farm soil was taken 1 1/3 miles north

"'of Riggsville Cornera in a cut cn the east aido of thc

S A L

road. Cn ths vest side or tha road there 13 a dense stand .

> - . e ’_:_,,5*

of young hardwoods; f.

R G A MO S L LA

“he top 1 to 1} inehes of the oll* oonsiste of a sod

with roots,'decaying organic zatter, and fine sand °catte‘ed

in, mhe laye;;waa black ln golor ard hed a pH cr 9.4, De-.

A AR

/f
lou this Was li to 2 inehes ef redish brown, fine and zedium

TP

“=an& z;th s~m§ elay 1n 13 ~h1ch has a tH of 5, 9. zhis layer

-

occnrs in'pociets a_d 18 very spoity in thure, therefore
Vya;yigg inxdepth.; Qtones and fine roots ars preseat in this
;AYer¢‘_*his overlies 2 1nches of gray bleck, £ine sand with
deé&yed organic zﬁterial, elay, stones, and fine roots pres-~
ent. “$he black color. may be do to cherring 1n sone Tire.
;ne pa of tﬁis layerlis e 0. ﬁelﬂw this is 3 to 3 inches
of tha last layer of tne A horizon which 1s light gray in

color aud consista of rine and medium sand vith clay, stones,

and rcota fre éht. Its pH 13 5 ?.~ The 1rst layer of the B

' o7 .’ ,( -----
Fo | horizon which is trom 4 to 5 inehes #ﬁ# thick consists of
(f‘ P . . f / / ! ;" .....

brovnicn yel_ow,' 1ne and “edium sand with elay and stones,

The roots are eoncevtrated in this 1ayer which hes a pH of 6, 0,

This grades dcwq into a g*ay brown, 1oosely consolidated,- fine

and Fedium.uénd with olay and sto*es of garylng sizes p;esent.
,/ ,_.},'\’, n

ts pH is 8, 5& gnd i* extends dovn to 20 s below the

L
H

surfece. he 0 hpri on cousists of red consolidated elay

with soze ccf?ue and.mod*umzcand end stones 1n 1%, 1Its pd

/

is 6.9. ThiF qlay contains pocxets and lenses of rediyh

n A wtn

: . 7 ‘l HP . B «
L e
A . *“1eld work done dn Angust 5, l 39, _ C

‘ ,,‘-v i
ra 1

- e e .- - - e ——— : - -
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- 5.4.

| and sranite. g

mlen ot Amtiiian ek e A - Gkt 5 ~aem o,

po

brown, mediumf unoonsolidated s&nd containing a few atonea

' The stones thich are scattered throughout this o

v -,o..
a

glacialzdrift material are made of limestone, sandstone,

ot [ . - -

P Aal Lt s € e ek

e . -o
‘and somn fine gravel, :"he pH of one of thess poekets xas a



' SUBiARY
1, This 43 the roport of the 1829 continuaticn of the
loug t‘mz stuﬂy desiﬁned to sh W the ralat-cnshiy betwaen
;hs aail and yha 7e@étatienal sover in the reéicn ot Douﬁ

, las and “urt Lakes, Cheboygan ccnntg, ulohizaon,

2e soil,descriptiana were written for ths followlng eéils;
Crayling Sand,'ﬁubiccn Stand, Foselawn Sand, frzset losmy tand,
Ssugatuck Send, Cranby Send, 5ifle Tsef, eand Cnazay candy

 Lomm, -

3, Honoliths werse taken of thess soils, and thoze are being

. preserved at the Uniéeraity of ¥ichizen'sa Sioclogieal £taticn
om Douglas Lake, Kichigans ' |

"'?4. gcaples of the solls in eanh horizon of the 75?10&3 301l

tgges zm“e tagen aa* these are Lo be &nalizvd during the

'A'\”cauine winter. These sampleaa were tested for pH.

Se A 24 qﬂaﬂrat extonsicn was mads egwihé Grayling sand plot,
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