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PREFACE 

The examination of the soils of the area i n  which the 
development of a forest reserve h as been proposed was made 
in compliance with the resolu tion of the legislature of 1 9 1 3, 
No. 66 A. 

Resolved by the A ssembly, the Senate concurring, That t he 
geological and natu ral history survey be directed to make 
a p reliminary soil survey of the lands incl uded with i n  the 
p ro posed boundary of the forest reserve i n  Forest, I ron, 
O neida, Price, and Vilas Counties, sllch su rvey to be com­
p leted not later than Janu a ry 1, 1 9 1 5. 

The p rimary object of t his report is to so describe and 
classify the soils of this region as to make the report of 
most aid in distinguishing between those lands which have 
so large a value for agricultural  p urposes as to make it 
unwise for the State to use tl].em as a forest reserve a nd 
those which have so Iow a value for agricultural  p urposes 
that t heir use as a forest reserve would be reasonable. 

The examination of the soils of this area has been in 
somewhat greate r detail than that of the remainder of the 
northern part of the State of which a general o r  reconnois­
sance survey is being made and on portions of which reports 
have already been p u blished.  On the other hand, n o  such 
degree of detail o r  accuracy has been attempted as has 
been used i n  t he soil survey by counties in the older and 
more developed portions of the state i n  which the soil maps 
are intended to show with accu racy the kind of soil o n  each 
ten-acre area. I n  the work on which the map accompanying 
this report was based, the aim as to the amount of detail 
employed, was to see each square mile of land sufficiently 
well to get a good idea of the soils upon it. This was the 
rule adhered to in the wooded and u ndeveloped portions. 
This rule required that a t  least some portion of every sec­
tion of land be examined, but does not mean that every 

vii 
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forly of land was visi led. On ly a sufficien l porl ion of each 
sec L ion was een to enable t he members of the parly lo 
t ra e the soi l boundaries in t ha L  sec t ion.  For t his reason 
small marshes or ponds were i n  some cases not  seen and 
a re omi l led on the  map. Boundaries of many larger lakes 
are also inaccu rate  on all original maps and whi le  many 
correc l ions were made, o thers could not be made on t he 
soi l map. G realer  delai l  l han th is i n  t he u ndeveloped 
parls of the a rea was nol found prac l icable because of 
)im i la l ion of l ime and resou rces. I n  the more accessible 
lownship , a l l  road were t raversed with a p lane-table and 
a l l  o t her  l rails, logging roads and rail road grades were 
l ravell d o n  fool. Canoe and boat-trips on lakes and 
l reams were employed where necessary to  see t he country. 

Every farm and clearing was vis i led.  This resu l ts  in  a map 
of mosl detai l  and accuracy in  the more developed town­
ships and of less delai l  in  t he u ndeveloped and inaccessible 
ones. The lota l  amou n l  of field work represents the equ iva­
len L of one man's t ime for twenly-eight mon l hs. 

The work \Va done, usual ly, by parl ies of two men i n  
company who confined l heir  efTorls lo a single township  
wh i ch  wa compl l ed  befor� work i n  another  township was 
taken up .  S lar l ing from a known poi n t  in  t he  township, 
lhe roads were f i rst  loealed by means of a plane-table and 
a l l  oil changes and boundaries noled along them. This 
work was usual ly done w i t h  the aid of a horse o r  team. 
The more inacce sible parls of  the to\ nship were then 
cover d by following land l ine , pacing with  t he compass 
lo keep t he corr  t local ion of t he party. I t  was found  
po  sibl l o  reach mosl o f  t he lownships from a town or 
from one of t he ummer re orls  on  the many lakes. I n  
som cases campina \Va necessary in  whi h a camp o u l f i l  
\Va l n k n Lo t h e  lownship under inves l igal ion and l he 
work don from the camp n a ba e. 

1 r. T. J. Dunne\Vald has b en in  charge of the field 
work d u ring l h  ea on o f  1913 and 1914, a n d  has been 
a i led by If. l fred B user and L. H. choenmann of the 
B u reau of o i ls  of lh n i l  d t a l  D parLment of  Agri-

u l L u re, and b ' \\ . C. Boardman, C. B. Po l, and A. R. 
Ib r t .  Cr d i L  i also due  lo  M r. F. L. M usbach and O.  I .  

Bergh for pr l iminary work on rlain porl ion of l h i  area 
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done d u ring t he summers of 1911 and 1912, and Lo  Mr. 
H. Ilspberger and W. J. Geib for assistance in  Lhe  corre la­
t ion of soi l  types and i n  edi L ing the report.  Assistance was 
given by t he State Board of Forest ry in t he compila tion 
of data as to the lands owned by the state. The Survey 
is also indebted to several l umber and real estate firms and 
many woodsmen,  forest rangers and residents of the area 
for information and d irections which often greatly faci l i­
tated the work and increased the  accuracy of portions of 
the map. 
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CHAPTER 1. 

I NTRODUCTI ON.  

FACTORS IN S O I L  FERTILITY AND PRI NC I PLES 

OF S O I L  CLASSIFI CAT I O N .  

T h e  agricu l tural value o f  l a n d  is determined b y  i ts power 
to produce crops and by a set of other condi tions inc luding 
markets, t ransportat ion fac i l i t ies, educat ional advantages, 
e Lc .  This report wi l l  deal only wi t h  the  crop producing 
power of the soi l .  This c rop producing power of the soil 
depends on the degree Lo which i t  meets  the requi rements 
of growing crops and on i ts adaptabi l i ty to the  use of tools 
necessary for i ts c u l t ivaL ion.  

The c hief facLors de termining the crop producing power 
of a soil are t he textu re or fineness of grain ,  t he  topography 
or lay of the land, the chara c ter  of t he subsoil, t he amount of 
organic or  vegetable maUer, and the chemical composi t ion .  

Soil Texture.-Many of t he most i mporta n t  qua l it ies of  
a soil are determined by i Ls  tex ture or fineness of grain .  
l L s  wa ter-holding capacity, i ts t i l t h  or  condi t ion w i th  refer­
ence to su i tabi l i ty a a seed bed, i Ls permeabil i ty to the  
roots of  growing crops, and even i L s  fer t i l i ty to  a l a rge 
degree are determined by L he fineness of the u lt imate nar­
t icles or grains of which  i L  is composeo. 

I n  order Lo express t he texLure w i th  any degree of defin i te­
ness, i t  is f i rs t  necessary to separa te the  soil of any sample by 
the use of sieves and o ther  means into several  grades. 
This p roccss of separaL ion on the basis of size of grains i s  
ca l led "mechanical analysis". A system which  has come 
to have general use has been worked out by the B u reau of 
Soils of t he ni Led S tates Department of Agri cu l t u re.  I n  
t h is system, t h e  soil is separaLed in to  seven grades w i th  
names and l imit ing diameLers a s  follows: 
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Milimelers. 
1. Fine Gravel _____________________________________ 2 .000-1 . 000 

2. Coarse sand _____________________________________ 1 .  000- . 500 

3. Medium sand ____________________________________ . 500- . 250 

4. Fine sand _______________________________________ . 250- . 1 00 

5. Very fine sand ___________________________________ .100- . 050 

6. ·S i lL_____ ___ _ _ _ __ _ __ _ _ _ _ _ __ _ _ __ _ _ __ ___ ___ _ _ __ _ _ _ . 050- .005 

7. Clay ____________________________________________ . 005- . 000 

I t  wil l  be noted that  t h e  t erms sand, silt and c l ay as here 
used refer to the grades or "separF\tes" of which any soil is 
composed and not t o  t he cha racter of t h e  soil  as a whole 
w he t her sandy, s i l ly o r  clay which is  determined by the 
relative amoun t s  of t he grades or separates of which it  is 
com posed.  

TexturaL cLassijicalion .-Soi l s  may be classified on the 
basis of  l heir  l ex l u re.  The sysl e m  in most general use is 
l h a l  which has been worked o u t  by the B u reau of Soi ls .  
In l h is syslem l welve classes of soi ls have been dis t inguished 
on the basis of t heir  mechanical com posi t ion . These 
c lasses wi l h  t he average mec hanical composit ion o f  each 
a re given in the fol lowing t able: 

• 



Faclors in Soil Fertility 1 5  

TABLE 1 .  

Giving the Texlure oj Soils by Classes as Shown by their A verage 

Mechanical A nalysis. 

Class of 
soil. 

Mechanical analysis giving average Ilercentage of soil 
separates in each class. 

Med- Very 
Fine Coarse ium Fine fine 

gravel sand. sand. sand. sand. 
Silt Clay 

---------------------- ------
Coarse sand ________ _ . 10 23 21 23 9 9 5 

----------- --- --- --- ---------
Medium sand ______ _ 3 13 20 38 12 9 5 

-------------------- ------ ---
Fine sand __________ _ 2 12 49 20 11 4 

----------------- ------------
Coarse sandy loam __ 9 24 16 10 10 22 9 

----------------- ------------
Medium sandy loam_ 3 12 12 27 15 20 11 

------------- --------- ------
Fine sandy loam ___ _ 2 3 29 28 27 10 

-----------------------------
Loam _____________ _ 3 4 4 14 15 40 20 

----------- --------- ---------
Sill Loam ___ _____ _ _  _ 3 9 68 17 

------------- --- ------------
Clay loam _________ _ 3 4 4 II 11 37 30 

----------- - -- ---------------
Sandy c1ay _________ _ 6 7 27 15 14 30 

-------------- ---------------
Silly clay __________ _ 2 5 60 31 

Clay ___ _____ _______ 
-

-

1

-
-
-

2
- --2- --5 - --

7

-
1

-
4

-

1

- -
4-

2

-
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Waler holding capacily.-MosL of L h e  waLer  on which L he 
growt h  of c rops depends is L h a L  w h i c h  is held as capil lary 
f i lms around soil grains.  This amoun t, L h e refore, depends on 
t he amou n l  of  su rface exposed by t h e soi l  grains and since a 
given weigh t of f ine soil has more surface t h a n  the same 
weigh t of coarse soil, iL follows L h a t  L h e waterholding power 
of  a soil is c h ie f l y  de Le rmined by Lhe percen L age of t he f iner 
grades of soil  elemen ts. The percenL age of sil t and clay con­
t a i ned in any given soil is, L herefore, rela tively more impor­
t a n t t h a n  t h e  pe rcen L age o f  t h e  coarser grades of sand.  

Not only is t he amo u n t  of  water  which a soil  can hold 
de termined by i Ls  tex L u re, buL  t h e rise of  moist u re from t he 
subsoil to replace t h a t  w h i c h  is t aken by t he p l a n t  d ur i n g  
i t s  grow L h  i s  great ly i n f l uenced b y  t h e  t ex t ur e .  Fine soi l s  
a re a b l e  t o  raise moi s t u re from m u c h  greater d e p t h s  t h an 
coarse soils ca n. Silt  and clay loam soils m ay bring u p  w a Ler 
from 20 t o  40, and perhaps a h u n d red fee L d u ring long dry 
season, and, while t he amou n L of  waLer b rough t u p  from 
such d e p L h s  is probably n ever great, i t  may at times b e  of 
considerable imporLance.  Coa rse sa nds, on t h e  o t her h a n d, 
cannot rai e mois L u re from more t h an a few feet in dept h .  

S u c h  soils as heavy clay loams and clays h ave t h i  'wa te r­
holding power i n  excess and a re obj ectionable on t his 
accoun t, bu t as oils of  L h is c harac Ler  d o  noL exi s t  i n  L h is 
area, n o  fur' l her considera L ion need be given L hem.  

Topography.-The L opoGra phy or t he "lay of L h e  land," as 
iL is  often cal led, affecL  t h e  agric u l t ur a l  value in several  
way . I t  i n fluences t he readi ness w i L h  which several farm 
machines can be operaLed, i t  deLermines to a large exten t 
t h e  amou n L  of e rosion w h ich t he soil i subj ec Led t o ;  i t  
in fluence t he d e p t h  t o  ground water  i n  t he soil, and so 
det ermines L he dist ance L h rouGh w h i c h  mois t ur e  m u s t  be 
raised capi l larily t o  reach c rop d ur i n g  d ry season . The 
last m e n L ioned poi n t  is of special im portance in this region, 

i nce coar e Lex L u red or sand' oi l  a re unable to bring u p  
water from a n y  con iderable dep t h  a n d  t h e  rough h u m· 
mocky area of sand oi ls, t herefore, have m u c h  Ie s value 
L h an do t he I el  lands of  Lh am Lex L u re.  

On ac o u n t  of L h  in fluence of  L o pogra p hy, i L  is desirable· 
to disL inguish two cl asse among t he t ypes of soil, f irst i n­
c l uding t h ose w hich a re u n d u l a L i ng o r  rou gh and secon d  
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lhose which are leve1. The u ndula l ing and rough soils are 
t hose which were formed by the sol id ice of t he glacia l  sheet 
which ex lended down from t he northeast d u ring the last 
glacial period and in moving across the country brought 
much of t he surface soi l  from regions to t he northeastward 
and p iled t hem up, giving t h is area i t s  presen l surface. The 
level s t retches of t h is region were formed by the sands and 
al luvia l  rna lerial carried by running s l reams and issuing 
from l h is glac ial sheet .  They are, therefore, st rat i fied and 
it  is qu i le  commonly found t hat  t he subsoil is coarser than 
t he surface soil .  The sandy soils of undulat ing or rough 
topography are included in the Vi las series, wh ile t hose of  
f ine sandy loam and sil l  loam texture a re i ncluded in the 
Kennan series. The s t ral ified sandy soils with level surface 
are grouped u nder the Plain field series and those of f ine 
sandy loam or heavier texture are put in  t he Anl igo series. 

Organ ic maller.-Organic or vegetable m a l ter a fTec ls  t he 
fer L i l i ty  of the soil by increasing i l s  waler-holding capacity ; 
by furnishing the sou rce of parL of the n i l rogen and playing 
an importan L parL in causing the chemical changes by ·wh ich  
the  mineral elemen Ls  in L he soil become available to crops. 
Al l  of t he soils of L h is region, except L hose of t he  marshes, 
a re rel a t ively low in organic m a L Ler as is commonly t rue of  
soils of wooded regions. The large amoun t  of organic ma Lter 
found in  black p rai rie soils is ch iefly formed by the f ine roots 
of grasses. The leaves and roots of t rees decompose almost 
completely, leaving b u t  very l i tt le organic  ma Lter or  h u mus .  
The main tenance of fer L i l i ty i n  t hese soi ls  wi l l  depend, there­
fore, to a considerable exten t on the use of meL hods calcu­
l ated to maintain and increase the amoun t of vegeLable 
m a tter. The marsh l ands of this  region a re very largely 
composed of vegeLable mat ter, ch iefly derived from sphag­
n u m  moss wh ich  grew i n  the many shal low lakes and ponds 
left at t he c lose of L he glacial period .  These marsh soils may 
be subdivided in lo  Pea t and Muck-the Pea t including 
those h aving 50 per cen t  or  more of vegeLable mat ter, and 
t he Muck those having less Lhan 5 0  per cen l .  By far the 
la rgest porL ion of the mar h soi ls  of 111is region are Pea t .  

Chemical composi/ion.-As ordinarily used, t he Lerm "fer­
til i ty of the soil" refers Lo the supply of t he chf'mical elements 
of plan t food furnished by the soi l, but  only a small  portion 
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of any one of L hese essentia l elemen t s  is in a form which c an 
be a bsorbed by t h e  p l ant a t  any one time o r  du ring any 
single season . The b u l k  of L hese .elements m u st become 
available very slowly t hrough changes of a chemical char­
a c ter. The methods used in the chemical analysis of soi l s  
a re, t he refore, o f  two c lasses, first t hose u sed f o r  t h e  p u rpose 
of deL ermining the amount which is avai l able at any one 
time, to show the immediate fer LiJity of t he soi l ,  and second 
those u sed to determine the t ot a l  amoun t of each of the 
essen tial elemen ts. M e L hods of the first c lass h av e  not 
reached a sufficient degree of refinement to be used with any 
high degree of accuracy and moreover the d e termination of 
t he total amount o f  each o f  the elements is  of far greater 
i m portance, since it shows the supply which may be d rawn 
on d u ring a long period of years and is, t herefore, of greater 
service in determining t h e  true value of the l and . 

The chemical  analyses given in the following pages a re 
t hose resu l ting from t he use of me thods in w hich the total 
amount of each of the essential elements is  d etermined.  
This supply of total p l ant food considered in connection 
with the topography and texture of the soil and the amount 
of organic matter  wi l l  serve as the best guide in an estima­
t ion o f  the fertil i ty which these soils m ay show under c u l ti­
vation .  
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CHAPTE R I I . 

DESCR IPTION OF PLAINF I ELD SO I LS. 

PLAI FIE LD SA D. 

Extent and Distribulion.-The P lainfiel d  sand com prises 
a pproximately a to tal area of 1 45  square miles.  I t  occ u rs in 
la rge i rregu lar  areas, each of L hem general ly several square 
miles i n  exLent .  The l a rges L arc found between Sayner and 
St.  Germain Lake i n  (T 40-R 8); between Conover and 
S L a L e  l ine in (T 4 1-R 10) (T 42-R 1 0) (T 42-R 9); bo rdering 
the Wisconsin R iver in (T39-8); Sou L h  of C rawling S L one 
Lake i n  (T 40-R 5) ; wesL  of Tro u t  Lake in (T 41-R 6) 
(T42-R6); about _Boulder J c t .  in (T42-R7) and about Rest 
Lake in (T42-R5) (T42-R4) .  

Topography and Drainage-The s u rface features o r  topog­
raphy of the Plainfield sand consist of a level, general ly 
unbroken, plain.  Some variations occur i n  smal l  areas where 
t he plain is pitted, that  is, h aving a gro u p  or series of bowl­
shaped depressions.  In o ther p laces broad gentle u n d u l a­
tions occur, b ut. i n  the l arger areas, typical ly developed, 
the topography is  a level plain .  

Because of t h e  open, rather loose strucfllre of the P l a i n­
fiel d  and, the n a t ur a l  d ra inage is good and often excessive. 
I n  some p laces, t h e  surface a t tains a certain compactness, 
b u t  the general looseness of the subsoil permits the rapid 
percolatio n  of all  rainf al l .  The effect of this excessive 
d rainage is  seen i n  the quick drying of the soi l  and l a c k  of 
water puddles after a heavy rain.  The vegetation also 
shows the effects, the t rees, if  a ny, being drought-resisting 
vari t ies and the plant vegeta tion of a kind t h a t  requ i res 
a minimum of moistu re .  The d ifference in resistance to 
d rought between the Plainfield sand and the Plainfield 
fine sand is noticeable in the vegetation, the l a tter bearing 
genera l l y  la rger timber wiLh a greater percentage of w hite 
pi ne, wi l h  plenty of popular  and birch a p pearing in t he 
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second growt h .  The freq uen t lack of moisLur e  restric ts 
the grow L h  of L h ese variL ies on the Plainfield sand w here, 
if any L i mber is prese n t ,  it consi s L s  l a rgely of Jack or Iorway 
pine and t he second grow L h  is ge neral ly very meagre. 

An excep L ion Lo L h i s general L a L e  of excessive d rai nage 
on t he Plainf ie ld and Lype is fou n d  o n  the a reas borderi ng 
L he Mani towish marshes beLween Powel l  and Manitowish in 
(T42-R4 ) .  I I ere t he type consisLs  of  bare flat sa n d  a reas 
bu L slig hUy eleva Led above t he peat m a rs h  which almost 
e n L i re l y  su rrounds Lhem. He re L he waler Lable is 0 near 
L he su rface L h a L  t h e soi l  i more or less con L i nuou ly we L 
and numero u s  w L grassgrown swales and fla L s  arc sea L Le red 
over t he sand areas. 

These a reas cover abo u L  Lvvo Lo Lhree squa re mi les of 
Lerri Lory lying in ec L ions 8, 1 :3, 1 5, 16, 1 7  and 21 of  (T42-
R4) . 

Tex/ure and ComposiLion.-The Plain field sand in L h is 
ar a has been deposi Led a ou L wash p lains by w a L eI' coming 
from t he meHing of t he glacial  ice.  The m a terial was 
doub L le s derived from the grani L ic rocks u pon which i t  
l ie and i n  parL  b rough t down from the Keewanawan sand­
s lone farl her nor L h .  Being asso rLed by t h e  w a t e r  from 
t he mel L i n g  gla ier, t he f iner ma Lerial  was l a rge ly ca rried 
away, leaving the heavier sa n d  grains depos i Led i n  h o ri­
zon L a l  l ayers. This horizonLal  L ra L if icaL ion may be not ed 
in mo L any sand p i L  or road c u L  in this kind of soil .  

T h e  u rface soil has from 1 Lo 2 i nches of  grayish med i u m  
L o  fi ne a n d  on 8 L o  1 0  i nc hes of m d i u m  brown o r  yellowish­
brown and. Yellow medium Lo fine sand is fou n d  at 1 0  t o  
1 2  in h e  \ hich may x L end Lo 40 inche or more or may be 
folIo, ed by a m dium coa rse andy layer conL aining va ry­
ing amou n L  of gravel a L  24 Lo 30 inc hes. W here t he gravel 
la  e r  i p re e n L ,  iL i u nd daid by a layer of coar e yellow 
sand. 

Th t e x L u re of t he oi l  i s  q u i L e  uniform, t he b u l k  of t h e 
sand grain ge nera l ly runnina from a f ine Lo med i u m  sand.  
Gr aL  r amou n L  of  coal' e sand a re ofLen fou n d  in connec­
L i on , i L h  expo ur s of gra el or i n  low-l ying a reas near 
marshe and poorly d rai ned areas. Varia L i ons occ u r  i n  L h e 
amo u n L  of gravel x po cd and in t he d e p L h  of t he u rface 

and o\' r t he gravelly la  'c r. In (Tell-RIO) norLh of 
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Conover, t h e  sand grains o f  t h is soi l  a re finer t h a n typical 
and some of the soil is a fine sand, but t he c harac ter of  t h e  
vege t a t io n  a n d  wa t er-holding capac i t y  resemble t hose of  
t h e  Plainfield sand and, t herefore, no separation was made 
in t h is case.  These variations are not  of  s u fficien t note or 
exlen t t o  c h a nge or affect the general agricu l t u ra l  value of  
t hose port ions of  the type affec ted. 

The fo llowing table shows t h e  percen t  of  p a rticles of  
d iffere n t  sizes in typical samples of  t h is soi l .  

TAB LE 2. 

Mechanical Analysis of Plainfield Sand. 

Gravel. 

Mcd· Very 

Sand. Coarse ium Pine fine Sill. Cloy. 

saud. sand. sand. sand. 

------- [ ._------- ---- --

Soil A ••••••..•••••• 2.54 15.79 29.43 28.54 8.84 8.49 fi.7G 

Su bsoil B ........... 4.03 14.57 30 . 3 31. II 9.87 G.17 4.15 

---- -- -- -- --

Soil A ••••••.•••..•• 6.85 22.44 21.20 27.08 4.7l 9.61 9.92 

Subsoil B ........... 9.10 18.43 21.58 37.37 5.42 4.75 3.34 

On the v i rgin soil, the su rface i n c h  or two is somew h a t  
da rk, d u e  t o  a n  acc u m u l a t ion of o rganic m a t t e r  b u t  t his 
disappears q u ickly w here the soil is b u rned over a few t imes 
or where it has been c u l t ivated.  The soil is  genera l ly acid t o  
l i t mus.  

Native Vegetalion.-The oi.-iginal  t imber growth of t he 
Plain fie ld sand, examples of w h i c h  are now t o  be seen only 
in a few sca t tered p laces, consis Led l argel y  of  Norway and 
Jack pine often of la rge size, with some white  pine in p laces. 
Extensive a reas appear to h ave had no timber on t hem for a 
long time past,  as no s t u mps o r  other  signs of t imber a re 
to be seen .  Woodsmen a lso repo r t  t h a t  when t he timber on 
these plains was f irst c u t ,  t here were open a reas, bare of  
t imber in some p laces. 

The secon d  grow t h, w h ere any h as escaped the repeat e d  
f ires, consists mai nly of s m a l l  J acks and Norways. Poplar 
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and birch second growth is a bsent o r  meagre. The ground 
cover consists of sweet fern, brake a nd b lue-berry bushes 
with some short, coarse buffalo grasses in plates. 

Agricultural Developmeni.-Plainfield sand i n  common 
with some of the other soils i n  the area, has been farmed only 
to a very limited extent.  Less than two dozen c u ltivated 
fields of any consequence were noted on the a reas mapped 
with this soil. In most cases, the cultivator of this soil 
derives part a t  least o f  his income from other sources t h an 
the land, such as conducting a summer resort. In several 
cases, t h e  farms on this soil were conducted in connection 
wi L h  the summer home of some man from the city. In ot her 
cases, as that of Chas. ,Ahlburn Sec. 25 (T39-R5) the oil  is 
c u l L iva ted in connection with land of better quality. 

The c ro ps now grown consist mainly of potatoes, rye, 
b uc kwhea L and corn. Yields a re fair in those seasons when 
rainfall condition a re most favorable. Rather thin crops of 
clover have been made to grow i n  some cases o n  new land. 
Potatoes a re reporLed to give from 100-150 b ushels i n  good 
years. Corn 20-30 bushels. Rye 1 0  to 1 2  bushels. Hay is a 
light crop a nd a sod is very difficult to maintain on the soil. 

Agricultural Value.-The type as a whole is of low value 
for general se tt lement because of its sandy character .  The 
soil req uires a system of farming which will increase its 
content o f  organic matter and improve i t s  water holding 
capacity. Th inaugu ration of such a system would mean 
t hat for the first few years, the settler m ust put much i nto 
the soil as well as taking crops off. This, the average settler 
is not p repared to do. Taken i n  conj u nction with heavier 
and better adj oining soils, farms can i n  part be developed on 
Plainfield sand. An extensive sysL e m  of farming such as a 
potato farm on a large scale where expensive machinery could 
be u ed for clearing and c u l L i  ation, might be practicable. 
B u t  the opening o f  small farms with limi ted amounts of 
capital is not recommended on t his soil  because of the p re­
valence of much better types of soil where better yields may 
be obtained immediately and for a number of years con­
l inllOu ly without artifi cial fertilizat ion. The lack of fire­
\ ood, and t he liability of the oil to drought a re serious 
im pediments t o  Lhe average settler. 
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When the be l le r  soi ls h ave been taken u p  and the
' 

general 
price of land has risen i n  the locality due to i ts development, 
cheap land of t his kind can be more easily and profitably 
u ti lized for general fa rming. A further d iscussion of the 
agricultural  value of t his type of soil  will  be found i n  Chapter 
o n  Summary and Conclusions. 

The following table shows the results of a c hemical 
a na lysis of typical  samples of this soil .  

TAB LE 3.  

Chemical Composition of Plainfield Sand in Per Cent. 

Soil umber. Tolal Tolal Total 
Phosphorus. Polassium. Nitrogen. 

86 1 % % % 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 042 1 . 1 1  0 . 057 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 027 0 . 87 0 . 056 

873 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 05 1  0 . 76 0 . 095 

Sub�oil B _ _ _ _ _ _ _ _ _ _  c _ _ _ _ _ _ _ _ _ _  0 . 03 1  0 . 95 0 . 027 

9 1 9  

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 052 1 .  24 0 . 096 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 035 1 . 3 6  0 . 045 

743 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 042 1 . 1 9 0 . 047 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 029 1 . 0 1  0 . 025 

PLAINFIELD FINE SAND 

Extent and Distribution.-The Plain field fine sand is a n  
important a n d  extensive soil i n  the a rea. Approximately 
1 95 square m iles of this soil were ma p ped in the area. I t  
occurs i n  extensive a reas i n  t h e  vicinity of Eagle R iver i n  
(T40-R 1 0 )  (T40-R9) a n d  C learwater Lake (T39-R 1 0) and 
Three Lakes (T38-R l l ) . Extensive a reas occur also i n  the 
vicinity of M i nocqua, Wood ru IT, Arbor V i tae and about 
Lac D u  Flambeau .  (139-R6) (T40-R6) (T40-5 ) T4 1-R4 ) 
(T38-R4 ) .  Areas of smaller lze are mapped in nearl y  
every township in the a rea.  

Topography and Drainage.-The surface of the type is  
generally level  with some s l ight  i rregularit ies i n  topogra phy 
bordering s l reams, lakes or marshes, due t o  e rosion o f  
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L he plai
'
n and giving a sl igh t l y  u n d u l a t i ng topography 

i n  such place . Other small  i r regu lari t ies consis t  of sma l l  
bowl-sha ped de press ions or pits which occ u r  si ngly or i n  
groups and break t h e  evenn ss o f  t he to pogra phy t o  a greater 
o r  less exLen l .  General ly, t h e  groups of p i Ls a re smal l  and 
do not a ITec L t he L o pogra phy over more than one or two 
fo rL ies where they occur . 

This soil, l i ke Pla in f ield and,  has good drain age because 
of i L s  open Lex L u re and l oose, sandy subsoil, bu t excessive 
d ra i nage or d rough L does noL so easily occ u r  because of t he 
greaLer  amou n L  of f ine ma Lerial, s i l t and clay, i n  t he surface 
eighL  Lo L welve inches.  This grea L e r  amou n L  of f i ne material  
peree p L ibly i nc rea es t he w a L er-h olding capac i t y  and d rough t 
re i L i na abi l i t y  of the soi l  as compared w i t h  t h e  Plainfie ld  

and.  The d i ITerence can be noted i n  a area Ler compac t ness 
of  t he su rface of  t he fo rmer soi l and t he nu merous pools of 
ra inwa L e r  whi ch rema in i n  t he roads often for several days 
afler a hard shower.  The d i ITerence i n  t h ese l \vo soi ls i s  
again noLed i n  t h e  vege L a t ion and t ree growth rep rod uced 
when t he origi nal  pine L i mber was removed and in t he d i ITer­
ence in t he origi n a l  t imber growth i L self which i described 
hereafL I' u nder N a L ive Vege t a t i o n .  

1 he Pla i n fie ld l o a m y  f ine s a n d  i s  an a l luvial  soi l ; t h e  m a­
terial  was depos i L e d  i n  t ra L i fted l ayers by water from t h e  
glacier a w a s  t he Plain f ield sand, t h e  o n l y  d i ITerence bei ng, 
L h a L ,  d ue t o  a slower movement of t h e  wa ter, a greater 
a mou n L  of si l L  and c lay or n ne sand was deposited on t h e  

u rface where L h i  loamy fine sand i s  mapped.  
Texture and Composilion .- Benea t h  t wo i nches of grayish 

loamy fine and Lo andy loam t h e su rface soil i s  a compact 
brown L a  red d ish brown loamy f ine sand or sandy loam 
b coming yel lowi h sand or f ine and a t  10-1 6 inches. I n  

om ca es, t h e  f ine a nd sub o i l  is deep, contain ing no 
coarser ma L e ri a l ; i n  o L he r  , t he su bso i l  con L a i n  small  gravel 

Lone becoming q u i t e  gravel ly a L  20 Lo 24 i nches.  Where 
gra el  i pr n l ,  Lh and grains a rc gencral ly  of  med i u m  
L a  c o a  rse Lex l u  r . 

Thc Lype con lains  mal crial of Lwo omcwhn l d i ITe re n t  
combinal ion , o n be ing L h a L  of  a f ine and con L ai n i n g  

l ighUy m o r  c lay and s i l l  p a r L i c les i n  t h  su rface soi l t h a n  
L h  Plain field and ; L he o l her, w h i le h a v i n g  t i l l  more s i l L 
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and c lay part icles, a lso has a larger number of  sand grains 
of coarser Lex L u re, giving the soi l  a l igh L sandy loam Lex L u re .  
These two L extu res were found so  i n L imately associaLed 
L ha t  no attempt was made Lo separate them. The two a re, 
however, of re la t ively the  same consisLency and bo L h  have 
better  wa ter-holding capaciLy than has t he Plain f ield sand . 

The following mechan ical  analyses of typical samples 
show the percen Lages of d i fTerent sized parL icles composing 
Lh is soi l .  

TABLE 4 .  

Mechan ical A nalysis o r  Texlure of the Plainfield Fine Sand. 

Coarse Mcd- F i n e  Very 

Gravel. sa n d .  i u m  s a n d .  f ine S i l l .  Clay.  

sa n d .  s a n d .  
--- --- --- --- --- ---

A 

S u rface 8 i n  _ _ _ _  7 . 23 20 . 05 20 . 62 1 4 . 4 9  8 . 22 20 . 9 8  8 . 80 
--- --- --- --- --- ---

A 

S urface 8 i n  _ _ __ . 8 5  1 1 . 0 7  1 9 . 04 27 . 9 3  27 . 06 1 J . 26 3 . 20 

B 
S u bsoil 24 i n  _ _  . 80 9 .4 4  1 8 . 33 28 . 5 1  :�2 . 98 7 . 47 2 . 64 

C 

S u bsoil 36 i n _ . _  1 . 29 1 1 . 8 1  20 . 1 4  28 . 6 4  33 . 00 4 . 1 4 1 . 3 1  

--- --- --- --- --- ---
A 

Surface 8 i n  _ _ _ _  1 . 25 4 . 33 8 . '10 46 . 1 7  2 1 . 1 8  1 2 . 37 6 . 30 

13 
Subsoil 8- 36 i n _ 2 . 00 4 . 1 4  9 . 20 5 1 . 0 1  2 1 . 62 7 . 9 1  4 . 1 7 

Native Vegelalion .-The original L imber growt h  consisted 
of pine, the major i Ly of i t  being large W h i te pine wi L h  occa­
sionally a smaller amount  of Norway or large Jack pine 
mixed in .  An exception Lo  this ru le occu rs in (T3�-R4) 
where the  level fme sandy soi l  is not as well drained. Here 
numerous cedar, hemlock and tamarack swamps occur, and 
t he general waLe I' table is near the su rface, so L h a t  the L imber 
of the fme sand is hemlock and b i rch  w i L h  much cedar and 
tamarack and a few maples.  Ano Lher such exception 
occurs i n  Sec. 35 and 36 (T44-R5) where birch, hemlock 
and maple w i th  bu  t a few la rge whi  Le pine grow on soi l  
mapped with th is type. 

The second growt h  on th is type where the origina l  pine 
t imber  has 'been removed, is a t h ick  stand of poplar and 
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w h i te birch 1 0-30 fee t high, with a greater or less proportion 
of you ng W hite and Norway t rees. I n  p l aces the young 
pine growth predominates over the poplars. 

The ground growth consists of ferns, b rakes and sweet 
fern with some grass. A fair grass sod is often found 
established o n  the virgin soil  where pastured and where 
moisture conditions a re favorable. 

Agricultural Development.-While but a compara tively 
small part o f  this soil h as been farmed as yet, the Plainfield 
fine sand has m ore farmers on i t  than any o t her soil i n  the 
a rea.  Abo ut 250 clearings and farms were n o ted o n  this 
soil. The c learings range from small p a tc hes of th ree t o  
five acres, to large well-developed farms, w i t h  forty t o  one 
one hundred acres of cleared land. 

The set tlements abou t Eagle R iver and Clear Water  
Lake, comprising about o ne h u n d red and forty clearings 
or fa rms, w i t h  2,000 acres of clea red land, are largely on 
this kind of soil.  The settlements abou t  WoodrufI and 
M i nocqua including about seven ty-five c learings and farms 
with 1 , 500 acres cleared, are i n  large part on this soi l .  While 
some of the farms a re owned and conducted by people in 
o t her lines of work in t he t owns, mos t of the farmers a re 
making a comfortable income from t heir farms a lone. 

The kind of farming followed is a general one. In some 
cases, seve ral cows a re kept and the cash income is derived 
from Lhe sale of milk,  cream or b u t ter. I n  o Lher cases t he 

ale of hay, p o L a t oe , grain or garden t ruck furnishes t h e  
in orne. P o L a toes are often t h e  m a i n  ca h crop o n  this soi l .  

Mr. H a n  Sherve near Minocqua (T39-R6) has farmed 
seven year o n  thi soi l .  He keeps four cows, sells c lover 

eed and hay, oa ts, pot a L oes and barley. H e  manures his 
land and t u rn  under the second-crop of clover. He re ports 
y ield of o a L  of f ifLy- LX bushels ; poLa L oes two h u nd red 
bu hel ; hay Lwo ton , corn fifty bu hels, ba rley twen Ly-six 
bu hels. 

M r. Leven ha fer north of Wood r u IT (T40-R6) repo r L s  
f l i n t  corn yielding forty t o  fo rty-five baskel of ears per acre, 
pol a t o  s one hundred and twen ty-five to one h u n d red and 
fifty b u  hels, rye eigh L een b ushels, oat  for L y  bu hels, hay 
o n  ton, rutabaga three h u ndred and fift bushels. Mr. 
M o rgan aL Eagle R iver reported yields of p o t a L oes of one 
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V I E W  OF F A R M  ON P L A I N F I E L D  F I N E  S A N D  N E A R  W O O D R  F F .  

Shows crops of clover and corn o b tainable on lhis soil .  
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hundred and fifty to two h u n dred bushels per acre, oats 
thirty to forty bushels, good corn, clover, and garden tru c k .  

Similar reports from m a n y  other farms o n  this soil indicate 
that the following crops and yields are quite' generally pro­
duced. Potatoes one h u ndred and fifty t o

' 
two h u n d red 

bushels. Oats thirty to forty bushels. Barley twenty to 
thirty bushels, rye twenty b ushels, peas twenty b ushels, 
clover two tons i n  two c u ttings, corn forty b ushels. Larger 
yields than the above are often obtained and smaller ones 
als'o, depending much u po n  the season and the quality of the 
farming done. Potatoes a re well adapted to t h e  soil and 
good yields are obtained. O ats also give good yield s. Early 
varieties o f  corn, w hile often retarded by a d ry spell or a 
frost, mature well i n  most seasons i f  seeded early enough. 
C lover does well and n o  great trouble in ge tting a good 
stand was noted. 

Agricultural Value.-C hemical analysis shows that the 
supply of m ineral plant  food elements in t his type i s  larger 
t ha n  that in similar soils o f  the central part of the state 
where they are u nderlaid by sandstone. 

The following table gives i n  percentage the amounts of 
the most important plant food elements as fou nd by chemi­
cal analysis of typical samples of this soil. 
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TAB L E  5 .  

Chemical Composition of Plainfield Fine Sand. 

Soil n u m ber. ToLal ToLal ToLal 

Pbosphorus. Polassi u m. N i Lrogen. 

74 1 % % % 
Surrace 1\ - - - - - - - - - - - - - - - - - 0 . 06:3 0 . 87 0 . 068 

Su bsoil B ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 030 1 . 08 0 . 026 

764 

Surrace 1\ _ - - - - - - - - - - - - - - - - - - - - 0 . 049 1 . 00 0 . 073 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 043 1 . 06 0 . 027 

780 

Surrace 1\ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 058 1 . 1 2  0 . 078 

Su bsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 039 1 . 3 1  0 . 037 

785 

Surrace 1\_ - - - - - - - - - - - - - - - - - - - - 0 . 068 1 . 2 1  0 . 094 

S u bsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 04 2  1 . 1 5  0 . 028 

849 

Surrace 1\ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 047 1 . 2 1  0 . 087 

Subso i l  13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 037 1 . 17 0 . 049 

862 

Surrace 1\ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 04 1 0 . 97 0 . 079 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 032 0 . 97 0 . 032 

863 

udace A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 059 1 . 06 0 . 099 

Subsoil B _ - - - - - - - - - - - - - - - - - - - 0 . 033 I . 18 0 . 049 

I n  common wi l h  mosl  of l h c oils here, t h e  t o l a l  amounts  
of phosphoru and po L assi um a re high as compared with  

oi ls  of t he arne c l a  s i n  Lhe  sou L hern part  of t he s t a te .  
The a mo u n t s  of t hes elements in t he surface 8 inc hes of t his  
soi l  a re equal  to t h o  e fou n d  in very good sandy loam soi l s  
i n  t h  o u l he rn  part  of t he l a te .  T h e  n i t rogen content, 
however, i low w hen compared w i t h  t hese soils and it  wi l l  
b noled t h a L  t h  p hosphoru percen l age i n  t his soi l  d rops 

e ry qui  kly in t he ubsoil i n  most cases. 

Th nit rogen can be mainL ained by t he grow t h  o f  clover 
o r  ol her legumes lo be us d as feed where s l ock is kep t ,  
or l u rned u nder a a greeli m a n u ring crop w hen L he fa rm i s  
e x l c n  i \  e l  devoled l o  p o L a t o  s or o L her special  c ro p .  
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PLA I N F IE L D  A DY LOA M .  

Extent a n d  Distribution.-T h e  Plainfield sandy l o a m  i s  
o n e  of t h e  least extensive soil types i n  t he area, covering a 
total of abo u t  1 2- 1 5  square miles.  The soil  i s  confined to a 
smal l  area i n  (T40-R 1 0) E of Eagle River called t he 
Saltenberger distr i c t ,  and t o  m ore ext ensive areas near Rest, 
Ha rris and Clear La kes in (T4 3-R5) (T42-R6) and in (T4 1 -
R 3 )  near t he S p ringstead Lakes. Small  patc hes occur also 
i n  Sec L ion 31 (T40-R7) and Sec L ion 26 (T40-R l l ) and Section 
1 2  (T39-R 1 0 ) .  

Topography and Dra inage.-T h e  topography of t h e  Plain­
field sandy loam i s  leve l .  The only v aria t ion is where 
gen t le u n d u l a L ions occur bordering m a rshes, l a kes or sL reams. 
This varia L ion is of smal l  occu r rence. The drainage is  good 
d ue t o  the open, loamy sand to fi ne sand characLer o f  the 
subso i l .  The soil has greaLe r  wa Ler-h olding capac i t y  L h a n  
L he Plai n he l d  f ind s a n d  and docs n o L  y i e l d  Lo t h e  e ITec L s  of 
of d rough L so soo n .  

T h e  origi n of t h e  Plainfield sandy l o a m  w a s  the same a s  
L h a t  of t h e  o L her Plainfield Lypes p reviously described b u t  
t h e  s u rface 6-8 i nc hes has received a grea ter amou n t  of the 
sil t and c lay particles than did the o t h e r  Plain field soils.  

Texture and Composit ion .-Bene a L h  8- 1 0  inches of dark 
b rown to b rown sandy loam, the soi l  is  a grayish loamy b rown · 
sand t o  sandy loam, con L a i n ing some small  gravel s L ones. 
This generally extends to 40 i nches or m ore. I n  p l aces, 
as about SpringsLead Lakes, (T4 1 -R 3 )  t h e  su rface soil con­
L a i n s  n u merous small  s tones 2-4 inc hes in diame L e r .  Local ly, 
t hese stones a re very n u merous both i n  t he s u rface and s u b­
soil .  I n  connec Lion w i t h  L hese stony p a t ches, a surface 
l ayer, heavier  t h a n  above described, and a coarse r sand 

u bsoil at 18 to 20 i nches i s  ofLen fou n d .  No boulde rs or 
l arge stones are prese n l .  

Native Vegelation .-The soi l  i s  pa r L ly a hardwood soil 
and in parL w h i Le pine was L he p redomi nan t L i mber. The 
h ardwood t imber consists of hemlock, b i rch, maple and basS­
wood w i t h  an occasional wh i Le pine as in (T4 1 -R3 ) .  I n  p l aces 
the birch and hemlock p redominate .  I n  the area of the 
soil m apped in (T40-R 1 0) t he timber was mainly white 
pine and h a s  grown up to a t hick cover of poplar and white 
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b i rc h and whiLe pine 1 0  Lo 25 fee t high. This is a lso true of 
L he o L her small  a reas men L ioned in Sec L ion 3 1  (T40-R 7 )  and 
in ec tion 12 (T39- R 1 0 ) .  The a rea i n  (T43- R5) also was 
mainly whi L e  pine L i mber 'which has been cut a n d  t he 
second growth consisLs  of poplar, b irch and pine with a n  
occasional l a rger oak, maple or birch t ree. 

On most of L he soil except L hat i n  (T4 1 -R3) t he origi n a l  
L i f!1 b e r  h a s  a l l  b e e n  remov.ed and where p i n e  w a  L he origi n a l  
l im ber, t he p resen L grow L h  i s  poplar and birch and w here 
heavy hardwood was removed, smal l  birch,  cherry, popl ar, 
maple and hemlock lashi ngs are now fou n d .  

A gricultural Development .-This s o i l  is o n l y  part ly de­
veloped, the re having been o n l y  1 2- 1 5  a t tempts  at farming 
made on the type. Th best example of  farming on the 

oil is  in (T42-R 1 0) nort h east of  Eagle R iver, cal led the 
Sal Lenberger dis L ri c t ,  whe re a gro u p  of 6-7 farms have been 
s L a r l e d .  Here about  250 acres have been cleared and 
cropped.  Excellen t crops of  clover, o a L s, corn, b a rley and 
poLatoes were see n .  

C lover genera l l y  make a c a L c h  w i t h  very l i l t l e  L rouble 
a n d  p roduces t wo c rops. Pota l oes yield 1 50 L o  200 bushels 
per acre. B a rley 25 bushels, oaLs 30 L o  50 bu hels.  Corn, 
while often inj u red by a l a Le spring or earl y  fal l  fros t ,  gener­
al ly ripens i f  seeded earl y  enough i n  t he spring. 

Being of such small ex Len L ,  no chemical analyses of  t his 
type of soil were made.  
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C H APTER I I I .  

V I LAS S O I LS .  

V I LAS SAND .  

Extent a n d  Distribution .-T h e  Vilas sand is one of the 
less extensive types of soil i n  t his a rea, covering in all  abou l 
75 o r  80 square m iles. 

The largest areas covering 3'!.5 square miles each, occur 
in (T42-R7) (T42-R8) (T40-R5) . Much of the soil occurs 
as small i rregular a reas, 1 -2 square m iles or less in extent, 
of rollin g  sandy soil usually bordering a marsh or s tream. 

Topography and Drainage .-The su rface of the Vilas 
sand v aries from undulating to gently and moderately roll­
i n g. O n  accoun t  of t h e  general l y  loose, open st ructure of 
the soil, the d rain age is excessive o n  t his type and d rough ty 
condi t ions are indicated by its bare appearance a n d  general 
lack of timber or o t her vege l a tion.  

The soil  of this type consists of glacial  debris which was 
ground from the rock u n derlying the district or from sand­
stone roc ks further north.  The small  amount of sil t and 
c l ay particles is due to i ts o rigin from sandstone rocks or 
to the sorting and removal of the fi ne material  by water 
before t he ice fin al ly worked it  into its p rese n t  form . 

Texture and Composilion.-The surface of the Vilas sand 
is generally a b rown ish medium t o  fine sand w i t h  a 
lop o ne-inch layer of grayish color. The surface 6-8 inches 
a re u nderlaid by lighl yel lowish brown medium t o  coa rse 
sand con taining some gravel .  o t  much gravel and very 
few boulders a re expo ed on t h e  su rface. 

The fol lowing table shows t h e  percent of di ffere n t  sized 
particles foun d  by a mechanical analysis of typical sample 
of this soi l .  
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1ABLE 6. 

Giving [he Mechanical A nalysis oj Vilas San d in Per Cent. 

A 

13 

A 

II 

C 

SoiL _ _ _  

S u bsoi l 

- - - - - - -

- - - - - - - - - -

SoiL _ _ _ _ _ _ _ _ _ _  -

S u bsoiL 

S u hsoil 

- - - - - -

- - - - - - -

M ed- Very 

( �  .. a v c l .  Coarse i u m  Fine fi n e  S i l t .  C l a y .  

-
Per 

cent. 

5 . 0 

7 . 80 

---

2 .  !l2 

4 . 00 

3 . 65 

s a n d .  s a n d .  sa n d .  s a n d .  
--- --- --- ---

P r Per Per Per 

. c e n t. C C I I l. cent.  cent.  

1 3 . 52 20 . 89 36 . 8 7  8 . 6 1  

1 2 . 83 1 7 . 0 1  4 1 . 6 1  9 . 52 

--- --- --- ---

9 . 88 26 . f)0 38 . 29 8 . 92 

9 . 7 1  28 . 7!) 3\J . <l0 8 . 3  

4 . 7 7  2 1 . 83 5 1 . 61\ 1 1 . 9 7  

--- ---
Per Per 

c e n L .  c e n t. 

9 . 3 1  5 . 88 

6 . 1 9 1\ .27 

--- ---

8 . 35 4 . 9 1  

5 . 65 3 . 82 

3 . 67 2 . 50 

Native 1 egetat ion .-MosL of L he  su rface a rea of t he V ilas 
and has a ra Lher  bare, open aspec L .  Mos t  of the soi l  has 

very l i L L Ie L imber on i L .  Where L imber occurs, iL consists of 
small lumps of Norway and Jack pine, or  a s L u n Led growth  
of poplar, crub-oaks and b i rch 3-5 fee L  h igh .  Sweet-fern 
and bl ueberr orow plenL i fu l ly on t h is soil type. o t  much  
gra s or  sod are found.  Fires have frequen L ly run over much 
of t h is Lype in dr  ' years, burning t he dry sweet-fern and oak 
bru h and desl roying any mal l  l rees l ha L  have a L Lempted to 
grow. 

Present Agricultural Developmenf.- ery l i L t le, i f  any, of 
l he soi l  ha been fa rmed.  ome a L lempL have been made, 
buL in  many ases an abandoned clearing ha  been t he resul t .  
T h  lack o f  f i re , ood, the l iab i l i Ly  o f  crops to u ffer from 
drough L in  l Imm r, and the poor y ields, due Lo the quick 
d i  s ipa l ion of t he smal l  amounL of organic maL Ler u nder 
cu l L iva L ion a l l  lend Lo  di COl i  rag any permanenL e LLleme n t  
on l h is Lype o f  o i l .  

The follo\ lng table gives in  per cen L the  amou n ts of the 
mos L imporLant p lanL  food elemenLs i n  Lypical samples of 
L h i  oil. 
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TABLE 7. 

Chemical Composition of Vilas Sand in Per Cent.  

Soil n u m ber. ToLal ToLal ToLal 

Phosphorus. POLassi u m. N i Lrogen. 

740 % % % 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 052 0 . 79 0 . 04 7  
Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 032 1 .2 1  0 . 026 

8,,0 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 025 0 . 92 0 . 080 
Su bsoil B' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 022 1 . 0 1  0 . 036 

869 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 053 l . 02 0 . 076 
S u bsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 045 1 . 09 0 . 032 

V I LAS STONY S A N D .  

Distribution and Extent.-The Vilas s tony sand is an 
extensive type of soil  in the a rea.  The l a rges t a reas o f  it  
occur in Forest County (T39-R 1 2) (T40-R 1 2) and in (T3S­
RS) (T42-RS) (T4 1 -R7) (T4 1 -RS) (T42-R9) (T39-R7) 
(T40-R7) (T40-R4) Smaller a reas of 1 to 2 squ are m iles 
occ u r  in several other t ownships. This type of soil occ u pies 
a t o t al o f  approximately one h u n d red and forty square miles 
in t h e  area surveyed .  

Topography a n d  Drainage.-T h e  topography of t h e  Vilas 
s tony sand is very u neven, rolling, rough and broken.  I t  
consists of a series of sharp poi n t ed, choppy knobs or ridges 
in terspersed with n umerous pot-hole m a rshes and small  
ponels.  These rough morainic bel Ls  represen t  the m a rgins or 
L erminals of lobes of the glacier where excessive movement of 
the soil-forming debris took place. The pot-hole swamps, 
ponels and marshes in t hese rough a reas h ave n o  o u tlets. 

The ma terial forming L he soil of t h is type is l argely 
derived from t he grani L ic rock on which it  lies and from 
sandstone rocks to the north. This m a terial was ground o IT 
from t h e  rocks, and reworked and mixed wi L h  the soil p re­
viously on the ground by the advancing or re trea ting ice 
shee t .  

T h e  soil was not  laid down by -wa ter, nor sorted by il ,  as 
were t he level Plainfield and Antigo types, except in cases 
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where the fine material was carried away by swift-flowing 
water leaving the gravel " hog-backs" or ridges called eskers. 
None of the material is laid down in horizontal layers or 
stratified. 

Texture and Composilion.-The texture of this soil type 
varies somewhat .  Rough topography and stoniness are the 
chief characterist ics of the type. A typical boring of much 
of lhe soil gives eight to ten inches of brown medi u m  sand 
to loamy sand con taining much gravel which increases 
in amoun t  with depth. At 18 to 20 inches a mediu m  yellow­
ish-brown sand is found which continues to a depth of 40 
inches or more. Most of t he area of this soil bears mainly 
pine and sweet fern. O ther porlions of the soil, whi le the 
original t imber was largely pine, inc lude small  c lumps of 
birch, oak, maple, timber and slight ly beller soil, the surface 
of which approaches a medium sandy loam with a medi \lm 
to  coarse sandy-gravelly sub oil. Boulders, large and  small, 
are scattered over the surface,-in p laces very thickly and 
through the soil  section. This soil bears the most boulders of 
any type mapped i n  the area and porlions are exceedingly 
stony. Much gravel is i n  evidence. 

Native Vegetation.-Much of the Vilas stony sand is nearly 
bare, c u t-over Norway and White pine soil. I t  bears sweet­
fern,  some scattered Norway, Jack or White p ine, or a 
spar  e second growl h  of poplar and wh i le birch. I n  the 
portions of slightly less andy soil, a heavier growth of poplar 
and birch is found and" scal lered c lumps of hardwood, one to 
ten acres in extent, covering some of the knolls. 

Agricultural Deve[opmenl.-Very l i t tle farming has been 
a l templed u pon any a rea mapped as s tony sand and li t L le 
or no crop dala is available. I n  most cases where the land is 
c ropped at  all, mer Iy garden spo ts have been started or 
porlions fenced o f! for pasl u re. No exlensive a t templ at 
cu l l ivat ion ha b en made on lhis soil .  

The Agricultural Value.-1 his oil, while of len having 
be l le r  texl u re and wa ler holding capacily in places than the 
Vila ami, is deemed to be low in value because of i l s  
rough, choppy topography, and l h e  great n umber o f  boulders 
generally found u pon i t .  The e boulder range in  size from 
6 inches to 1 0  fee t in  diame ler and in places are so numer-
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ous tha t Lhey would confine any a L Lempted cu l tivation 
s t rict ly to h and work as machines could not be operated 
there .  

Small  patches of ground might be selected where the tex­
t u re of t his soil is much  better  than a sand and where the 
n umber of stones and the rough topography are not exces­
sive, but  where such better textu re is found,  the value of the 
soi l  is generally much reduced by its excessive stoniness or  
very rough topography or both.  

A chemical analysis of a sample of this soil, showing in 
per cent the amoun t  of the most i mportant plant food 
elements is given in the following table. 

TABLE 8.  

Chemical Compos il ion of Vilas Stony Sand in Per Cent. 

Soil nu mber. Tolal Tolal Tolal 

Phosphorus. Polassiu m .  Ni lrogen. 

872 

Surface A _______ ______ _ _ _ _ _ _____ _ 

Subsoil B ______ _____ ____________ _ 

% 
0 . 065 

0 . 039 

VILAS SANDY LOAM. 

% 
0 . 98 

1 . 1 1  

% 
0 . 1 23 

0 . 037 

Extent and D islrihution .-This is the most extensive type 
of soil mapped in the a rea covering about 450 squ are miles. 
This soil is pretty generally d istributed over the whole area 
and at  least small portions of it were mapped in nearly 
every township in  the area surveyed. Some townships are 
comprised mainly of this soil. Large a reas occu r  i n  Town­
ships (40-R 1 4) (4 1 -R 1 3 )  (38-R l l ) (39-R l l ) (4 1 -R I O) (39-
R5) (39-R4 ) .  It occu rs in connect ion with the hardwood 
areas of Forest County in the east part of Vilas :;Ind with 
those bordering the state l ine to the north as well as in  con­
nection with the pineries of the rest of the a rea. 

Topography and Drainage.-The topography of t he Vilas 
sandy loam is gen t ly  undulat ing to gen t ly roll ing. While 
somewhat  broken near marshes, lakes or s t reams, the to­
pography on practically the whole of the soil area is not  
sufficient ly u neven to interfere with agricu ltura l  operations. 
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It generally consi ts of gently undu lating country or of a 
series of gen t ly rol l ing ridges and knolls. Wherever the 
topography of t his soil became particularly roll ing'or broken, 
the soil was p u L  into the  'rolling phase, described l ater. 

This soil is ground moraine material, deposited beneath 
the ice shee t .  It comprises the bulk of the gent ly undu lating 
to rol ling whiLe  pineries of the a rea. 

The drainage of t his soil is good, due to the open character 
of oil and subsoil .  In l ighter porLions of the type, drainage 
may be excessive and crop are likely to be subject to drought 
d uring the dry spells. This is not a t  al l  a general condition 
over t he type, however, and mosL of the soil has sumcie n t  
water-holding capaci L y  s o  that crops are not l ikely t o  feel 
the lack of  moistu re except during extensive dry seasons. 
Most of  the soil is n o t  eleva Led more than 40 to 60 feet 
above the marshes, sLreams and lakes, and much of i t  not 
more Lha!l 1 0  to 15  feet .  Good well water is found  at 4 0  t o  
50 fe L o r  I e  s and springs are frequen L ly found  o n  the lower 
poI' L ions, indicat ing Lha t  the general ground-wa ter level .is 
u fficien L iy near the su rface to aid most of the soil  in  resis L­

ing drough t .  The most sandy and coarser tex tured and 
mosL eleva ted porLion of the soil would be those to feel the  
eITecLs of drought H I' t .  

Texture and Compo ilion .-BeneaLh  one Lo two inches of 
dark brown fine sand or mediu m  sandy loam, the surface 
Len to twelve inches of soil is a light brownish , fine to medium 
loamy sand or ligh t andy loam. Medium yellow sand, 
of Len containing much  coarse sand and gravel is fou nd a t  
sixteen t o  twenty inches and exLends t o  a dept h  o f  forty 
inches or more. Boulders are scaL tered more or less freely 
over the u rface and through the  body of the  soil ,  but 
gen ral ly are not  numerous enough to  in terfere with agri­
cultura l  development .  Gravel and small stones are found  in  
L h  u b  o i l  a t  ix Leen Lo th i r Ly  inches. 

The organic ma L L  r in the oil is fou nd chief ly in t he SUl '­
fae Lhr  e to  ix inche , giving the  u rface a somewha t 
dark I' color. While there i a fair amoun t  of organic mat ter  
in  the few u rface inch , th i  soil is ap t  to  lose i ts  virgin 
produ Li ness afl r the H I' t two or Chree eason's cu l t iva­
L ion  u n ]  s the cont n t  of organic mat Ler is supplemented by 
Lhe growLh and plowing u nder of clo er or the addi tion of 





WISCONSIN GEOL. AND NAT. HlST. SC'RVY.Y. P'..\TE 1 1 .  

V I E W  O F  V I L A S  S A N D Y  L O A M .  
S h o w s  u n d u l a L i n g  l o  g e n t l y  rol l i n g  L opogra p h y  a n d  c h arac ler o f  p r ese n l  l i m ber gr o w L h .  P i n e  s l u m p s  i n  l h e  foregro u n d  a n d  p o p l ar.  

w h i l e birch a n d  p i n e  second gro w L h  i n  lh e backgrou n d .  
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manure lo  t he soil .  The tex tu re of lh is soil favors the swifl  
oxida lion of t he organic ma l ler  u nder cu l L ivation, and addi­
tions must be made to keep up i ls Jer l i l i Ly. 

TABLE 9. 

Mechan ical A nalysis 01 the Vilas Sandy Loam in Per Cent . 
. 

Coarse IV i ed· Fine Very 

Gravel .  S 3 1lCi. i u m  &a n d .  fi ne Sil L. Clay.  

sa n d .  s a n d .  
-- -- -- -- -- -- --

% % % % % % % 
Surface 8 i nches . . . . .  5 . 75 1 2 . 59 1 3 . 84 25 . 64 1 6 . 04 1 9 . 30 6 . 60 

-- -- -- -- -- --

S u bs oi l  8 l o  40 i n. 1 1 . 73 J I .  74 1 3. 9 1  26.54 1 5 .2 ri 1 5 .08 5 .75  -

Nalive Vegelal ian .-Th is type o f  soi l  is essen l ial ly a pinery 
soi l .  The original L imber was mosL ly large Whi Le pine wi Lh  
some Norway. This  has  a l l  been e ll L and the p ine  s l umps 
wi th  sca t tered birch s L ubs are al l  L h a L  remain of t he virgi n 
t imber. I n  some cases, patches of hardwood t imber are 
found  on soil mapped wi th  t his ' type. The hardwood 
consists generally of birch, hemlock, black oak and a few small 
maples. These grow in  c lumps in  the pinery u pon knolls 
of  slightly heavier soil, or  on low areas where the water table 
is nearer t he sur face than usual .  The areas mapped w i  l h  
th is type i n  Forest County include some sligh t ly heavier 
soil and more hardwood timber th�n i s  to  be found on lhe  
soil i n  Vi las Coun ty .  This soil i n  Forest County includes 
p inery as well as extensive areas of mixed pine, hemlock, 
b i rch ,  maple and some elm and basswood. 

The cu t-over  pinery has grown u p  to poplar and b i rches 
ten to thi rty feet highwith much  cherry, alder or  scrub oak 
b rush and small pines. Whi le pine and birch s tubs gener­
ally stand up. above t his second growth . Sweet-fern and 
b rakes grow thickly in places. 

A griculiur'al Development.-Bu t  a small p roportion of the 
soil is u nder c ultivation.  A few farms a re developed on 
this soil i n  t he vicinity of t he larger set tlements, as near 
Minocqua  and Hazelhu rst in (T38-R6) (T39-R6) or near 
Eagle River and Three Lakes in  (T40-R lO) (T39-R IO) 
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(T39-R l l ) .  o L  over 4 0  t o  50 clea ri ngs or farm'S were 
noted o n  t his type of soil .  Yields, as far as reporLed, a re 
fai r. 

B rown B ro t her (T3 -R 9) h ave abou t eigh Ly acres 
clea red on t hi s  soi l .  They ha ve concre L e  si los, la rge house 
and barns.  They re porL yields of oa L s  40 L o  50 bush els, 
po L a L oes 1 50 to 250 bushels, hay one a n d  one-h alf  tons.  
They have no t rouble wiLh clover a n d  40 L o  50 b ushels of 
ri pe corn a re p roduced in favorable seasons. For Ly head of 
s L ock, twenLy of which ' ar milk cows a re kept on t he p l ace.  

M r. en Lon,  Sec tion 34 (T42-R 1 0) has a ten-acre clear­
ing. I Ie has a good hou e and barns, m i lks Lwo or L h ree 
cows, keeps t e n  head of young sLock and t h ree horses. H e  
rais s po t a t oes, hay, oats,  c o rn  a n d  garden L ruck. 

J acob I J uber, Sec t ion 8 (T39-R7) has a clearing of 70 
acres l a rgely on t his soil. H e  re ports yields of o a L s  35 L o  
45 bushels, h ay one and o ne-h a l f  l o n s ,  p o L a t oes one hundred 
and fifLy to two h u n d red b ushels.  C lover i s  grown wiLhout 
d i ffi cul Ly. 

Peter Nysted, Sec t ion 9 (T38- R6 ) has farmed eigh t years 
a n d  has thi rty a c res c l  a red.  I J e repo rts yields of one t o  
one a n d  o ne-half tons of h ay, o n e  h u n d red a n d  fi fty b u shels 
o f  pot a t oe and for t y  bushels o f  oats .  Good corn has been 
grown and h e  has not had much t rouble w i t h  clover. 

lt griculiural Value.-The Vilas sandy loam type of soi l  
m a  b e  described as being of fai r  v a l u e  agric u l L urally.  The 
soil t pe i s  one o f  t he most ex ten ive in t he a rea and incl udes 

ome variations i n  tex t u re so t ha t  portions which a re rather 
light and sandy and a p p roach the Vilas sand i n  t e x ture, 
may be subject t o  d rough l i n  d ry seasons.  O Lher porLions 
of t h e  oil h a  e a good andy loam t exture a n d  t he soil as a 
whole h as enough f ine m a t erial in i t  t o  give i t  a fair w at er­
holding capaci t y .  

Clover a n  be grown a n d  s o d  f o r  p asture m a i n t ained on 
m ost of t h e  oil . Pot a t oes are well  adapted to i t  and corn 
and oat giv fair returns so that pot atoe farming with a 
rot a t ion in w h ic h  a e ond crop of c lover is t urned u n de r  
once in t h ree ear , or general d airy farming are adapted 
to thi  soi l .  

C l o  er m u s t  be grown and t u rned under and barnyard 
m a n u r  appli d to k ep up Lhe fe rt il ity of t his soil.  
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The following table gives i n  per  cen t  the amoun ts o f  the 
most importa n t  plan t-food elements fou n d  in samples o f  
t h is soi l .  

TABLE 1 0. 

Chemical Composition of Vilas Sandy Loam in Per Cent. 

Soil number. Tolal Tolal Tolal 
Phosph orus. Pol assium. Nitrogen 

'765 % % % 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 059 1 . 55 0 . 063 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 04 1 1 . 56 0 . 030 

784 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 063 1 . 20 0 . 052 

Suhsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _  � _ _ _ _ _ _ _ _  _ 0 . 056 1 . 2 1  0 . 025 

866 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 069 1 . 4 4  0 . 079 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 052 1 . 46 0 . 050 

870 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 057 1 . 57 0 . 1 03 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 052 1 . 52 0 . 052 

871 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 061 - - - - - - - - - - - - 0 . 093 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 057 - - - - - - - - - - - - 0 . 07 1 

921 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 064 - - - - - - - - - - - - 0 . 080 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 045 - - - - - - - - - - - - 0 . 044 

T his soil is fairl y  wel l  supp lied w i t h  p hosphorus and 
po tassium when compared w i t h  other  soils of the same c lass 
farther sou t h  in t he state.  The n itrogen, however, is 

ligh t ly low. The above analyses show 30 to 50 per cent 
more p h osphorus t h a n  d o  t he Plainfield or Vi las sandy soils.  

v r LAS SA D Y  LO A i\ 1  (Roll ing Phase). 

Distribution and Exlenl.-The rolling p h ase of t he Vilas 
sandy loam covers a p p roximaLely one h u ndred and forty 
squ a re miles of t erri tory in the area. The l a rges t t racts of 
it occur in (T39-R9),  (R4 1-R9) wes t and northwest of Eagle 
River, in (T38-R7) ,  ( R40-R7) sou t h  of W i nd Pudding Lake 
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and north of Arbor Vitae Lake in (T40-R6) and sou t h  of 
Crab Lake in (T43-R6).  

This type of soi l  is qu i le generally distribu ted over the 
Vilas and Oneida County portions of the a rea. The larges t  
tracts occu r  in connec tion wi th  t he rough, terminal-moraine 
soil of t he Vilas stony sand. 

Topography and Drainage.-The topography of t h e  roll ing 
p hase is general ly very broken and choppy or u neven, 
consisting of a series of sharp knolls and ridges with deep 
depressions in lervening. Small  marshes are common in the  
depressions. On the  tops  of the  highest ridges, areas of  
five to  t hirty acres of  more gent le  and often nearly level 
topography are included in t he type. The difference i n  
topography belween t his soil a n d  t he Vilas stony sand is 
one only of degree. While b u t  sligh tly less rolling than  the  
la l ter  soil, th i s  rolling phase i s  not  so  stony and the soil is 
of beller texture, making it of somewhat  greater value 
agr icu l l ural ly .  

Excepting in  the po t-holes and deep depressions, the 
drainage on t his soil is good, due to its i rregular topograp hy 
and open, gravel ly subsoil .  The water-holding capac ity is 
fair, so t hat  t he soil resists drough t better than the Vilas 
s lony sand do s. Rolling topography is the characteristic 
of this phase of the soil .  

The material making u p  the soil of t his type was largely 
ground from granitic and sandstone rocks and deposited by 
glacial ice. The rough topography is d ue to the fact that it 
was depo ited near the edges of the glacier w here greater 
amounts of debri were accumulated and w here more move­
ment of it tool p lace. 

Texture and Composilion .- Beneath  1 to 2 inches, colored 
dark brown by organic mal ter, t he su rface of l his soil con­
sisl s  of 8 to 10 inches of brown medium Lo  fine loamy sand or 
sand loam. Beneath l his is a ubsoil of loamy sand which 
i generally gravelly and Lony al sixLeen to twenty inches. 

The su rface oil of the Lype varie in tex Lu re from a loamy 
sand to sandy loam. V\ hile much of the soil is light and 
much  gravel is often evident, paLches and a reas of heavier 
andy loam oil w here t he topography is rol ling to rough are 

in luded in  the type-a east of rbor Vitae Lake where 
t he soil is a good sandy loam in  places bu t very rolling. 
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SLones and boulders a re generally more n u merous on this 
phase of the soi l  l han on lhe  more gent ly rol l ing main type.  
The following table shows a mechanical analysis of this soil .  

Native Vegelalion .-The  timber of t h is soil was mainly 
l arge White pine wi th  a few Norway in  places. On other 
places, map les, black oaks,  and birches are found scattered 
as individua l  t rees among the pine stumps o r  in  c lumps u pon 
small knolls o r  ridge tops of more level and heavier soil. 

Poplar, birch, cherry, maple, oak, pine, and hazel brush­
t rees 8 to 30 feet  high a re found among the  second growth .  

A gricultura l Development.-B u t  very l i tt le of t h is soil 
has ever been c u l tivated and l i t tl e  or  no c rop data a re avail­
able. The topography makes the laying o u t  and c u lt iva­
t ion of fields diffi cu l t  and no large farms or extensive se ttle­
ments are found u pon t h is kind of soil . 

Agricultural Value.-On the whole, t h is soil must  be placed 
wi th  the soils of ra ther l ow agricu l t u ral  value. This is be­
cause of iLs rough and u neven topography. While the soi l 
t exture and water-holding capacity a re generally sufficient 
t o  place i t  with the fair agricu l L u ral  types, t he  rough, choppy, 
and hi l ly topography make t his soil u ndesirable farming . 
land, whi le much equally good and better  soil with be l ler  
topography remains u ndeveloped. Smal l  patches of five 
acres to th irty acres or more of undulat ing to gen t ly rolling 
topography can be picked out b u t  such pa tches a re not  
n umerous.  The type is adapted to  grazing for  sheep o r  
ca t t le .  

The following table shows the percen l age of importan t 
p lant  food elemen ls  found by chemical analysis of l ypical 
samples of this rolling phase. 
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TABLE 1 1 .  

Chemical Composition oj Rolling Phase of Vilas Sandy Loam 
in Per Cent. 

Soil n u m ber. ToLal  ToLal ToLal 

Ph osphorus. PoLassiu m .  NiLrogen 

782 % % % 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 062 1 . 1 5  0 . 047 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 063 1 . 2 1  0 . 030 

864 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 063 1 . 45 0 . 064 

Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 056 1 . 4 4  0 . 050 

867 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 072 1 . 32 0 . 068 

S u  bsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 054 1 . 50 0 . 038 
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CHAPTER I V. 

THE A TIGO AND KE AN S O I LS. 

ANT I G O  F I N E  SANDY LOAM. 

Extent and Disirihution .-The Ant igo fine sandy loam 
is  one of the l ess extensive soi l s  i n  the a rea, occupying some­
what  less than 20 square miles of terri tory. 

One a rea of two square mi les occurs abo u t  L he town of 
Three Lal<es in (T38-R l l ) .  Another area simi lar  i n  size 
occurs i n  parls of Sec lions 7- 1 7- 1 8  in  (T40-R 1 0) nor thwest 
of Eagle River. Two areas of abo u t  one square mile each 
sou t h  of Phelps in (T4 1 -R l l ) and (T4 1- R 1 2) an area of 
f ive square m iles main ly in  (T40-R7) nor th  of Abror Vitae ; 
one of four square mi les in  (T43-R4) north of Manitowish, 
and smaller areas occu r  in (T43-R6) and (T38-R6) . 

Topography and Drainage.-The topography of the  Antigo 
fine sandy loam is level due to the fact that  i t  is of a l luvial 
origin, h aving been deposi led by streams issuing from the 
glacial ice .  The a rea in  (T40-R7) is described as being 
slight ly u ndu l a ting  in places. This is also t rue  to a sl ight 
degree of the small area sou th wes l of H aze lhurst. I n  the 
Three Lakes area, bowl-shaped depressions 50 to 100 fee t  
in  diameter a n d  1 0  to  2 5  fee l  deep in. t h e  cenLer occur  singly 
o r  in  groups. These depressions, called pi ts, were formed 
by aC L ion of the ice or wa Ler  du ring depos i t ion of the soil 
maLeria l ,  and form t he only o l her  variation in topography 
on th is soi l .  They do nol a ffec t an a rea of any considerable 
exten t .  

The drainage of L he soil i s  general ly good .  I t  i s  not  ex­
cessive and Lhe  soi l  con La ins su ffic ien t  fme material  so that  
i t  resisls d rough t wel l .  

Texlure a n d  Composilion.-The An L igo f ine sandy loam, 
under  a surface one lo  Lwo inches of grayish fine sandy 
loam, has 8 to 10 inche of grayi h-brown to dark brown 
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fine sandy loam t hongh t h e re is some vari a l ion.  Below t h i s  
s o i l  i l  me rges into a gray-brown a n d y  loam con laining more 
or less gravel stone. B rown sandy loam, containing m u c h  
medium l o  coarse sand a s  w e l l  a s  gravel, is  general ly fou n d  
a t  1 8  t o  2 0  inches.  This e x tends t o  forty inches or more i n  
dep t h .  I n  t h e  Th ree Lakes area t h e  surface soil varies 
grea tly in tex t u re wilhin short dis l a nces. From a sandy 
loam o r  a fine sandy loam, it me rges into h eavier soil in 
spots, which is  nearly a s i l l  loam in lex l u re. G ravelly spots 
occu r  al the surface in a few pl aces. 

The a rea in Sec l ion 1 7  (T4 1 -R l l )  also is a very fine sandy 
loam to si lt  loam in p l aces, with often a thin, compact sil ty­
clay layer above t he usual  medium to coarse sandy loam 
aL 1 8  L o  24 inches.  Small  cobble s l ones Lwo L o  six inches in 
diamr Ler  of Len occ l l r on t h e su rface. 

Native Vegetation .-The
· 

A n l igo fine sandy loam is a 
hardwood Ly pe of so i l .  T h e  original grow L h  consisLed of 
large maple,  basswood, hemlock,  and birch wilh a sprink­
l ing of la rge w h i te p i ne.  

Agricultural Del)elopment.-This Lype of soil is farmed only 
i n  p a r L .  The most farming u pon the soi l  is  fou n d  i n  the 
vicin i L y  of  Th ree Lakes, where abo u t  20 to 25 fa rms h ave 
been s Larted.  Excellen L crops of  oa ts, barl ey,  c lover, h ay, 
corn and poLa L oe were seen there d u ring t h e  past two 
seasons. 

Pot a toes p roduce 1 50 l o  250 bushels, barley 30 bushels, 
oats 4 0  to 50 bushels, clover 2 Lons, etc.  FifLy bushels of 
corn h ave been p roduced per acre,  a l t h ough t he ma turity 
of this crop depends much u pon the non-occ u rrence of frost 
d u ring t he earl y  parL 'Of the season .  

M r .  A u g u  t Widelow in S e  tion 36 (T42-R 1 2 )  has a 
25-acre clearing on L h is soil .  I I e has good buildings and a 
herd of jersey cows. He sel l s  bu L t er and m i l k  and potatoes 
a L  Phelps. 

O n  the Tooley farm, Sec tion 1 7  (T40-R IO)  l he re are 80 
acres of L his soil cleared.  Yields of pota toes are reporLed 
aL  200 bushels per acr , o a L s  40 bushels,  and corn 40 bushel , 
Thi pIa e has been farmed for 1 3  year . 

M r. M i  h ael on, e L ion 10 (T38- R 6 )  h as 65 acres clear 
on t h is soi l .  I e had 16 a re in po L a L oes, 12 acres in oats, 
and t he re L in c lover and pas l ur e .  O a l s  yielded 4 5  bushels 
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V I E W  O F  A F A R M  ON A N T I G O  F I N E  S A N D Y  L O A M ,  S O U T H  O F  H A Z E L l l U RST. 
S h o w s  crops a n d  level  topogr a p h y  of t h i s  soi l .  H ard wood t i m ber i n  the b ackgro u n d .  
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per acre, potatoes 1 50 to 250 bushels, clover I! to  2! 
tons. A three-year ro talion is practiced and clover is 
plowed u nder. Polaloes are the cash crop and a 4000-
bushel warehouse is loca ted on the place. 

Agricultural Value.-This soil is adapted to potato or 
grain raising and a combinalion of general and dairy farm­
ing will make it  one of the best agricu l tural soils of  the 
area. I ts l evel topography and excellent water-holding 
capacity make it very desirable farming land. 

The following table gives the chemical analyses of typical 
samples of t his soil. 

TABLE 1 2 . 

Chemical Composition of A ntigo Fine Sandy Loam in Per Cent. 

Soil num ber. Tota l  Total Total 

Phosphorus. Potassi u m .  N i trogen. 

739 % % % 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 045 1 . 45 0 . 113 
Su bsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 033 1 . 08 0 . 041 

712 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 06 4  1 . 51 0 . 146 
Subsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 041 1 . 17 0 . 048 

846 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ·_ 0 . 053 1 . 18 0 . 103 
Su bsoil B _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 0 . 047 1 . 37 0 . 04 9  

KENNA 1 F I N E  S A  DY LOA M .  

This type of soi l  occurs i n  several extensive a reas com­
prising in  all about 150 square miles of terri tory. The 
largest areas occur in the vicinity of  Phelps in  (T4 1 -R l l )  
(T41-RI0)  (T42-R l l ) i n  the vicinity of Sugar Camp and 
Thunder Lakes in (T38-R9) (T38-R lO) ; i n  (T42-R9) (T43-
R9) (T43-R8) and abou t  Winchester i n  (T43-R5) (T44-R5) .  

The  soil material is produced from weathering of  glacial 
debris, deposited largely as ground moraine by the lasl 
glacial ice sheet. It i s  derived mainly from the granit ic 
rocks which underlie i t  and in  part from sandstone. 

Topography and Drainage.-The topography of the Ken­
nan fine sandy loam varies from gent ly undulal ing to gen L ly 
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rol l ing. The topography is somewhat more rol l ing border­
ing large marshes, sL reams or lakes. This is true i n  Sections 
20- 10- 1 5- 1 6  (T4 1 -R l l )  sou L h  of P helps, where elevated b u t  
rather b roadly s loping ridges occ u r. Here t he topography 
approaches lhat of  L he rol l ing pha e of th is  soi l .  

Drainage is fair to  good on nearly a l l  o f  L he soil . Flat, 
wet a reas occ u r  in Lhe· vicin i ty  of smaller s t reams and 
marshes, bu t  the soil as a whole is wel l  drained. 

Texture and Composilion.-The su rface 8 L o  10 i nches of 
soil is a greyish-brown to b rown, compact fine sandy loam 
becoming a l ighter  b rown f ine sandy loam to  sandy loam a L  
1 6  to 24 inches. The subso i l  genera l ly contains a few small 
angular gravel s tones and becomes somewha t  coarser t ex t u red 
wi t h  increasing dep L h .  Some s Lones and boulders are found 
on t he surface and i n  the soi l  section. The boulders a re 
often more t hickly sca ttered i n  the  depressions and i n  some 
cases also on the u pland as east of Phelps, bU l  t he great ma­
jority of the soil bears only sca l lered boulders and ston(-'s. 

The soil lex l u re varies somewhal  in d i fTerent  a reas. I n  
Sect ions 25, 26, 35 and 36 (T4 1 -R 1 0) the soi l  is very variable .  
Th heaviesL sandy loam to loam soil i s  found on  the 
wooded ridge tops, whi le t he lower slopes and val leys often 
have l ighler  soi l .  I n  places sou L h  of Tenderfoo t Lake (T43-
R8) and i n  p laces sou l h  and easl of Phelps, t he soi l  becomes 
a very f ine andy loam or loam. The deplh of heavy surface 
soi l  above the general andy and gravel ly loam subsoi l  i s  
often greaLer  t han typical  in  t hese places l Oo, t h e  heavy 
su rface material being 30 to 40 i nches deep in some p laces. 

I n  t he vic in ity of Winches Ler, a red c lay layer was fou nd 
i n  p laces i n  t he subsoi l of th is  type. The red c lay did no t  
appear l o  be i n  any large body bu t  occurs as  layers o f  local 
exten L onl . The red c lay layer varied from a few inches 
Lo five or ix feet  in t h ickness and lay at  or near the surface 
and sometime al a depL h  of fou r  or five feet .  The c lay 
l ayer i lo  be een i n  some of t he rai l road c u ts and indica les 
its pres nce on t he su rface by an undrained and springy 
cond i t ion of t he o i l  of t he long slopes where i t  is found.  

mal l  a rea wi Lh  L h is c lay subsoi l were noLed i n  Sec l ion 27 
and 2 and ecl ion t> in (T43-R5) .  M r. Brandeis i n  Sec l ion 
5 has abo u l  lwenl acre where l h is c lay layer l ies aL l he 
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surface. In  every case the clay l ayer was found to be  u nder­
laid by t he sanely gravelly loam subsoil generally found 
beneath the Kennan fine  sandy loam soil . 

Native Vegetation.-The Kennan f ine sandy loam is almost 
exclusively a h ardwood type of soil .  I n  the larger areas 
where typically developed, the timber consists of a heavy 
growth of  large maple ,  basswood, birch and hemlock, with 
a few white  pine mixed in .  O n  the more sandy portions 
of the soi l ,  hemlock and birch predominate, and in  the 
heavier portions, large basswood and maple  predominate.  
I n  a few outlying or smaller, isola ted areas as (T4 1-RI0) 
the soi l  bore for the most part, large white pine which h ave 
been cut and only scattered oaks, and hemlock, maple and 
b irch  c lumps remain among the heavy poplar and birch 
second growth .  The virgin hardwood remains in  places. 
b u t  large amounts of it have been cut  over, especial ly around 
Phelps, Winegar · an d  Winchester, and also around Sugar 
Camp Lakes. 

A gricultural Developmenl.- The Kennan fine  sandy loam 
promises to be one of  the best and most permanently valu­
able farm soils of the area. Qui te  a l ittle has already been 
accomplished in developing this soil .  The most extensive 
clearing has been done sout h  and west of Sugar Camp 
Lake (T38-R9) ,  (T38-RI0) .  East and south  of  Conover 
in (T4 1-RI0) a n umber of  farms have been developed on 
the soil ,  and south  and east of Phelps, an  important settle­
ment-in large part of Finlanders-has been developed 
by the lumber company there. 

In t he Sugar  Camp Lake area, abou t 70 farms have been 
s larted with a total cleared area of abou t 1 , 500 acres. A 
good indica l ion of wha t can be done on this soil is shown by 
l he Robbins Lumber Company's farm in E NE Section 
1 4  (T38-R9) ,  where y ields of  potatoes were reported at 
from 200 to 250 bushels,  oats 60 bushels and c lover 2! tons. 
Excellent  corn was reported. This settlement has been 
developing for the last 1 5  years. Each farm has 10 to 40 
or more acres cleared. Corn, clover, oa ls, peas, t urnips, 
pota toes, barley and garden truck are grown. Several 
farmers keep a number of cows and sell cream and butter .  

Several farmers reported yields of oats of 50 to  60 bushels, 
pola l oes 1 50 to 250 bushels, clover 2! lo  3 !  lons ( lwo cu l -
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l i ngs ) .  Exce l len l  corn of  early variet ies was seen the  pasL  
two sea on , and t he ea rs ri pened . Y ields of 50 to  60 bus­
h Is per a re have been reported. 

I n  t he Conover a rea abo u t  1 5  farms have been star' led 
on L h is type 

'
of soi l .  Th is is a newer commun ity.  Potatoes 

a re grown, corn, clover and oaLs  also. S tock rais ing i s  
in� luded i n  t he system of farming. As  ment ioned above, 
L he soi l  here is sl igh L ly l igh Ler  than  the  average of t he  type 
abol! t Sugar Camp Lake. 

I n  the Phelp a rea, abo u l  90 clearings h ave been started, 
abou t half of w h ich a re on t he Kennan fine  sandy loam. 
There i s  a L o La l  of abou l 1 ,047 acres c leared o r  under cul t i ­
va L ion .  Pota Loes y ie ld about  200 bushe ls  per acre ,  cabbage 
1 5  lons, clover and t imolhy I !  tons,  oats 40 to 50 bushels, 
barley 30 lo 40 bu hels, and corn is  raised . Most of t h e  
fa rmers here raise suffi c i ent  crops for L he i r  own u s e  besides 
some produc l s  for ale. Many of l hem 'keep one or two 
hor es, a cow or lwo and p igs or ch ickens. This also, is a 
n w seUlemen l and the  Finnish fa rmers depend u pon  t h e  
I u mber Company large ly  for work i n  t he  winter  t i me and 
for marke L ing such produc L s  as t hey h ave for sale. 

A few sca L le l'ed farms or clearings are located on th i s  
o i l  i n  t he vic in i l y  o f  \\ inc hester and  Winegar, bu t no ex­

len ive se L L lemen l ha yel been developed t here .  This i 
one of the  bes L so i ls  in the  area and as good farm commun i­
L ies as any i n  norL hern Wisconsin should develop where 
L h i s  o i l  exis l s .  

The  follow ing L able give i n  per cen L  t h e  amoun t  of t h e  
imporL an l  pla n l  food elemen l  found b y  c hemical  ana lysis 
of lyp i :'al samples of l h is o i l .  
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V I E W  OF F A R M  ON K E N N A N  F I N E . A N D Y  L O A M ,  S O U T H E AST OF M E R C E R . 

S h o ws gcn L l y  u n d u l a l i n g  t o pogr a p h y  a n d  c h arac teristic crops, w i t h  h ar d w ood t i m ber in t h e  b ackgro u n d .  
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TAB L E  13. 

Chemical Composition of J{ennan Fine Sandy Loam In  
Per Cent. 

Soil n u m ber. Tolal 
Phosphorus. 

766 % 
S u rface A _ _ ______ _ _ _ _ _ _________ _ 0 . 05 1  

S u bsoil B __________ _ _ _ _ ____ _ _ ___ _ 0 . 036 

7 8 1  
Surface A ________________ ____ _ _  _ 0 . 067 

Subsoil B ____ _ __________ ________ _ 0 . 060 

847 
Surface A _ _ _ ___ _________ _______ _ 0 . 074 

S u bsoil  B _______ _ _ _ _ ____________ _ 0 . 042 

Tolal 
Potassi u m .  

% 
1 . 32 
1 . 23 

1 . 26 
1 . 3 1  

1 . 32 
1 . 43 

Tolal 
N i trogen. 

% 
0 . 1 20 
0 . 040 

0 . 092 
0 . 045 

0 . 1 3!\ 
0 . 076 

Compared with other produc t ive soils of the state, t hese 
analyses indicaLe a good supply of t he chemical plant food 
elements in th is soi l .  All the samples gave an acid reaction 
with l itmus paper. 

KE N A  FINE S A  DY L O A M  (Rough Phase). 

The rol l ing or rough p hase of the  Kennan f ine sandy loam 
covers about  60 square miles of terr i tory, largely in the  
v ic inity of Winchester and Winegar. The largest area 
occu rs in Townships (43-R7) ,  (43-R6) ,  (43-R5),  and ( 43-R4 ) .  

Topography and Drainage.-The  topography varies from 
rolling to h il ly, consisting of a succession of narrow roll ing 
ridges or bumpy knolls and hi l ls  with narrow and often 
wet and marshy gullies or pot-holes between. 

Much ,.vet land consisting of the small gully or pot-hole 
marshes i n  t he depressions, is i ncluded. Springy slopes 
and pockets a lso ar.e common in places. This lack of drain­
age in  places about  Winchester is i n  part due to  th in  layers 
of impervious red clay or compact reddish sandy clay loam 
in the  subsoi l  which are described in  another portion of the  
report. 

While small pieces of from one to ten acres in extent 
may be found which are neither excessively rough nor wet, 
t he majori ty of the soil area is too rough and u neven to 
permit  the use of farm machinery. 
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Texture and Composition.-Typical bor ings of L h is phase 
of oil show much L he ame soi l  sec t ion as fou nd on 
L h  more gen l le topogra phy of the  main  type. Abo u t  
8 Lo  1 0  i nches o f  dark brown f i ne sandy loam w i t h  a surface 
L wo inches of grayish-brown Lo b lack color, overl ies a heavy 
brown sandy loam w i L h  a brown loamy sand at 20 to 24 
inches con La in ing much coarse sand and some gravel .  I n  
L he vic in i L y  of \VinchesLer, layers or l enses of redd ish  sandy 
clay  loam or red c lay 2 Lo  4 i nches L hi ck  may be fou nd i n  
p lace i n  L he  subcoi l .  Dceper layers of red c lay a lso a re 
found in  t he vic i n i L y, bu t  general ly no L  on  th is  phase of 
t he oil .  The Lex L u rc of L h is soi l  is general ly excel len t .  

The  Lex L u re, compared w i L h  L ha L  of t he o ther soi ls i s  
one  o f  L hc besL i n  the  a rea bu L  t he topography is so  u neven 
L ha L  i L  value f01' fa r m i n g  is  grea L ly red uced a n d  the  roughesL 
porL ions were cla 's d w i L h  Lhc soi ls of low valuc solcly on 
Lh i . accou n L .  

alive Vegelalion .-Li k  L hc less rol l i ng main L ype, Lhe  
oi l  bea rs a heavy covcring of hardwood cons isL ing of maple, 

basswood, b irch ,  in  l u cl i ng a few sca L Lered bal am, hemlock 
and wh i L e  p ine .  I n  a few places where Lhe soi l i s  omewhaL  
morc andy L han L ypical ,  hemlocks and b i rc h  predomina Le, 
bu L in most ca  es, L he maple and basswood predomina te .  

Much of t hi s  L imbcr near W inchester and Winegar h as 
been removed, leaving t h e  l and  covered on ly w i t h  brush 
and young grow L h ,  fami l iarl y  known as "cu L-over" land .  

Agricultural Development and Value.- Li L L lc or  no farming 
has been done on Lhis so i l .  Wh i le L hc Lexture of t he soil 
and i L  L imb-r grow l h  in i Le  seL L lemen l ,  t he rough ne of i l s  
lopoaraphy di  cou rage an  a L L  mpt  a L  farming. The 
o i l  wi l l  produce goo I pasl u ragc, and porl ion of i t  cou ld  be 

u d for s Lock ra is ing w hcre i L  occur  i n  connec l ion w i t h  
l a n d  o f  bette r  topograph  a n d  for t ha t  reason ,  could be 

l assed a oil of fair agric u l l u ral value, bu L  whcre such 
lopoaraphy occu r  i n  cxLensive arcas much of l h is so i l  has 
be n cIa ' d w i l h  lhc o i l  of 10\  agricu l L ural  valuc .  

o c hemical ana lyscs of Lh i  pha  c of L hc so i l  were made 
b u L  th  amoun L  of p lan L food gi en in the ana ly es of t h e  
m a i n  typ  a re u ndoublcd ly L ypica l  of t hc amount  t o  b e  
fou nd i n  l h i  rough pha e .  
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KE S I LT LOAM. 

The Kennan sil t loam occurs largely in the townships i n  
the southeast corner of  t he area which lie i n  Forest County 
and in (T4 1-R12) and (T42-R12) east of Phelps i n  Vilas 
Coun ty. Th� soil is  an extensive one in the eastern end 
of the area, occupying several of the townships almost ex­
c lusively and covering a total of 1 75 square miles. Associ­
ated with t he Kennan si lt  loam are small areas of the deep 
phase of  the soil which has nearly level topograp hy, bears 
some boulders, and has a deeper i l t  covering above the 
sandy-gravelly subsoil. 

Topography and Drainage.-The surface of the Kennan 
silt loam varies from genL ly roll ing lo  rol ling. The topo­
graphy is often formed by a series of parallel ridges, extend­
ing in a northeasterly and sou t hwesterly d irection, which 
are from 50 to 150 feet  above the in lervening val leys, b u t  
the slopes are seldom too sleep to  farm. Often the  slopes 
are long and gentle and it  is from 1 -2 to 1 mile or more 
from ridge-top to ridge- lop. 

Swamps and lakes are often found in the depressions. 
Because of t he uneven topography and the open character 
of the deeper subsoil, the surface and subsoil d ra inage a re 
good.  Erosion will be a p roblem requiring a t tention in  
many places when t he s teeper slopes are c leared. 

The material forming the Kennan si lt  loam is glacial drift 
which covers the entire region from a few feet to over 100 
feet deep. I t  appears t hat the original  surface before the 
ice invasion must  h ave been rolling as now and tha l  the drift 
was deposited as a veneer of ground moraine over the under­
lying rocks or i n  places over a previous drifl deposi t in l he 
form of ridges and drumlins. 

The mass of the deposi t consisls of a mixture of unassorled 
gravel, sand and some f iner material, over which a thin layer 
of sil t has been placed . This si lt may h ave been deposi led 
by wind in  part and in  part produced by wealhering since 
the glacial period . The boulders a re from the underlying 
rock and have probably not been moved a great d is Lance 
from t heir place of origin .  

Texture and ComposiLion .-The surface soil of the Kennan 
s i l l  loam Lo  an average depLh  of 1 0  t o  1 2  inches consis ls  of 
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a brown or grayish-brown friable sil t loam pract ically free 
from coarse sancl grain ancl which con Lains a fair amoun t  
o f  organic maL Ler. The surface 6 inches i s  usually somewhat  
clarker clue to  t he organic maHer than the  soil benea th .  

The subsoil consists of a yellowish-brown or grayish 
brown sil t loam which becomes heavier with depth, grading 
into a sil ty-clay loam at 16 to 20 inches beneat h  which the 
subsoil contains increasing amounts of sand and fine  gravel .  
The lower subsoil i an u nstra t i f ied mixture of light yellowish 
or brown fine and medium sand with much gravel . 

S tones and boulders, ranging i n  size from a few inches to 
several feet in diameter, are scattered over the surface. I n  
places the s tones are very few, i n  others t hey are very num­
erous. They are often n umerous in low flats or bordering 
marshes or s treams. I n  general, the s tones are not n umer­
ous enough to det rac L maLerially from the agricu ltural value 
of the soil. 

On the tops of mosL of the hills and ridges, the silty 
covering over the sandy gravelly subsoil is thinner than typi­
cal and on some of the sharpest ridges, gravelly material 
ouLcrops and gravel is found upon the surface. Going down 
the slopes, the silt covering becomes deeper and frequen tly 
along the lower slopes and across the valley Lo the next rise, 
no gravel is found within L hree fee t of the surface. Where 
slopes are gentle and ridges broad, the sil ty covering fre­
quen tly continues of un iform depth .  In o ther places qu i te 
a l i t t le  fine sandy loam which in  a detailed map would  be 
separated, is included in the type. 

alive VegetaLion.-The timber growt h  on the Kennan 
si l t  loam con isted chiefly of hardwood and hemlock wi th  
som pine mixed in .  The townships in  ForesL County are 
largely virgin t imber. The hardwood consisLs of maple, 
bir h, hemlo k and ba swoocl, with some oak and elm. 
Maple is alwa s most plen L iful on th heavier portions of 
Lhe soil bu L where Lh soil i lighter  tex tured, a grea Ler  
p rc n tage of hemlock is found.  

A gricultural Developmenl.-Only a small proport ion of  
lh i  soil has been put  under cu I L ivat ion, but  suff icien t has 
b n done to demonsl ra le lhaL  lh  soil is well adapLed La all 
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the general farm crops suitable Lo the cl imate. It is a na tur­
ally strong and producL ive soil. General farming is followed a L  
present  w i th  a tendency toward poLato raising and  dairying. 

The chief crops grown at present  are po tatoes, hay, oats, 
and some corn. Potatoes yield 1 50 to 200 bu'shels per acre 
or  h igher. Oats yield 50 bushels and hay 2 to  3 tons per 
acre.  Clover and a l l  k inds of grasses sui ted to the  c l imate 
do remarkably well on  t his soil. 

Abo u t  forty sett lers have s tarted c leRrings on cut-over 
land of th is  kind ::>f soil east of Phelps and about  Sand Lake 
in (T4 1 -R 1 2) and (T42- R 1 2 ) .  

The maj ority of the settlers are  Finlanders, many wi Lh  
bu t 40 acres of land and 2 to 5 acres of clearing, bu t some 
larger farms with 20 to 40 acres of clearing were seen 
Clover, oats, hay, po tatoes, and root crops are grown. A 
few sca ttered farms are found on t his soil in  the townships 
along t he east and norL h  boundaries of Forest County (T38-
R I8) ,  (T39-R I 4) ,  T39-R I 3) ,  (T40-R1 4 ) , and (T4 1-R 13) . 
As most of the cu l tivated region on t his soi l i s  s ti ll

' 
new, no 

definite system of crop ro tat ion or methods of cu l t ivation 
are yet i n  genera l  use. The question of maintaining soil 
fert i l i ty has no t  been paid much  a t tention,  the  greatest 
problem being to ge t the land cleared and ready for the plow. 

Cut-over land of this character ranges in price from 1 2  
t o  25 dollars per acre. Partly improved farms are valued 
at 35 to 50 dollars, depending upon location and amount of 
improvements. 

Agricultural Value.-This kind of soi l  i s  one of the best 
farming soils mapped in  the area.  While some portions of 
it wil l  be found to be quite s Lony and other portions in the 
southeastern part of the area will be found to  be quite rolling 
in topography, yet al l  things considered, this soil can be 
expected to develop in to one of the best farming and dairy 
soi ls  of th is  part of the staLe .  

The following table indica tes the per cent of .plant food 
elements  found by chemical analYfiis of typical samples of  
this soil. 
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TABLE 14.  

Chemical Composition of Kennan Sill Loam in Per Cent. 

Soil n u m ber. Total Total Total 
Phosphorus. Potassi u m .  Ni trogen. 

M8 % 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 . 072 

S u bsoi l  B_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 042 

84 1 

Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 . 069 

S u bsoil 13_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0 . 057 

% 
1 . 28 

1 . 30 

i ncomplete 
i nc o m plete 

KE NAN S I LT LOAM (Deep Phase) .  

% 
0 . 236 
0 . 073 

0 . 1 1 3  
0 . 053 

The deep phase of t he Kennan s i l t  loam occur:; almost 
en l i re ly i n  the Foresl Cou n ly porlion of l he

' 
a rea .  I l  is 

c losely assoc iated w i l h  l he lypical soi l  there. The area of 
l he type covers about 10 quare m iles of terri lory princ i­
pal ly i n  (TLl l -R 14 ) ,  (T40-R 14 ) ,  (T41-R1 3) ,  (T40-R 13 ) ,  
(T4 1 -R 12) .  

Topography and Drainage.-The surface of the  deep phase 
i level to very gen L ly  rol l ing, whi le t he typical so i l  ranges 
from genUy rol l ing to rol l ing. I n  most cases, the na t u ral 
d rainage i s  l horough bul where t he topography is  level and 
lhe  s i l l  th ree feet  or more in  depth,  the i n ternal d rainage 
is somewhat slow. The soil ,  as a whole, re ta 'ns moistu re 
very well and becau e of i l s  even topography, e rosion wi l l  
probably never be a fa tor i n  the managemen t of this soi l .  

Texlure and Compo ilion .-T h e  texture o f  the  su rface of 
L h is pha e i s  t he same as L ha L of the typical Kennan si l  L 
loam, excep L  L h a L  L he p rcen lage of s i l t  i h igher and t he 
percen l ag of and grains is lower i n  t he former. The 
sub o i l  consi ts of a l igh L yellow or yel lowish-brown, si l l  
loam, becoming somewha t heavier w i t h  dep t h  t i l l  s i l ty clay 
loam or  heavy clay loam is reached a t  1 to 20 inches.  
This heav sub oi l  la r usual ly extends on an  average, 
to 30 inch s, t he lower porL ion of iL frequenL ly  containing 
ome sand and ari L L y  maLer ia l .  Below 30 inches, L he ' u b­
oi l  arade in Lo  u na orLed glac ial  L i l l  con ' i  L i ng of fine and 

med ium and and gravel wiL h bu L l i l L I e  s i l L  or  clay. 



A nligo and Kennan oils 55 

SLon�s and boulders are present  on  the surface, L hough 
not so plentifully as to interfere seriously wi th  cult ivation. 
The chief differences between this phas.e and the typical 
soi l  are that the sit ty su rface is general ly deeper on the phase, 
lhe soil con l a ins a larger per cent of s i lt, more of i t  is free 
from stone, and the topography is more nearly level or  gently 
rol l ing than that of the typical soi l .  

Native Vegetal ion .-The t imber growth consists chiefly 
of maple, birch  and hemlock, though the hemlock is not as 
plentiful as on the main lype. Basswood, elm and white 
pine are found in  smaller amounts .  Most of the pine has 
been cut but the greater part of t he hardwood and hemlock 
is st i l l  standing. 

Agricultural Development and Value.-But a small part 
of this phase has been cleared and farmed . Only six or 
eiaht c learings have been started on this soil but  sufficient 
has been done to show that this type wil l  become one of 
l he most productive and valuable soils in  the area.  

Po�atoes, grains, c lover and hay are the chief c rops 
grown and yields are excel lent. 

The chemical plan t-food supply in this deep phase is 
sufficiently indicated i n  the analyses given under the main 
type. 
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C H A I  fER V. 

DE CR I PT I O  O F  MARSI I AN D SWAMP SO I LS. 

PEAT. 

Distribution and Extenl.- nder Lh is c lassi fication is in­
c luded all variet ies of swamp and marsh land which covers 
abou t 450 square mi les in  the  area mapped. Both  wooded 
swamps and op n peaL grass marshes a re incl uded.  More 
o r  less of the  pea t soil occurs i n  every township mapped. 
I t  occu rs on low-lying a reas bordering s L reams and l akes, 
in depre sions havincr no ou L le t  between t he rol l ing r idges 
or h i l ls of t he  upland,  or as wide exL ensive a reas of low 
ly incr land which is we L the  grea Ler  part of t he year and has 
a cumu lated a su rface covering of pea t in varying s tages of 
decompo i t ion, derived from the remains of generat ions of 
waLer-loving p lanLs  which  have grown t here. 

The wooded type of swamp peat occur along the  s t reams 
and t he maI le r  depressions of mosL every Lownship, b u t  t he 
exLensive open gra s marsh occurs ch iefly i n  t h ree or fou r  
10ca l i L ies. These la t ter  are known as the  Thunder Lake 
or Three Lakes marsh on (T38-R I O) ,  (T39-RI O) ;  t he  Swamp 
Lake marsh in  (13 -R8) ,  (T39-R8) ; the  Flambeau marsh 
t h rc mi le norLh of Lac d u  Flambeau s La L ion in (T4 1 -R5), 
(T42-R5) ,  and the Manitowish marshes which cover ex Len-
ive l ra L s  bordering t he Mani Lowi h R iver and i ls L ribu­

Lari i n  (T4 1 - R4 ) (T4 1 -R3),  (T42-R4 ) ,  (T43-R4) .  

Each o f  t h  e m a r  h d is tric L s  comprises from 1 5  t o  25 
quare miles of low wet pea t l ands. • mall r bu t impor tant  

a r  a of  pea L  land ocou r in  (T38-R4) , (T39-R4) ,  (T3l -R7),  
and i n  For L Cou nL  in (T38-R 1 2) ,  (T38-R 1 3) ,  (T39-R 1 2) ,  
(T:�9-R 13 ) .  

Topography and  Drainage.-All  t he marsh and swamp 
land ar 11 ce a ri ly ncar! T lev 1 .  The drainage is poor 
du  Lo  t he lack of a su rfac o u L le l  or  b cause of a dense 
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subsoil layer, commonly called a hard-pan, which prevents 
Lhe waLer  from seeping away through the porous subsoil .  
Some of the larger marshes have indicat ions of once h aving 
been large lakes since glacial t i mes, which h ave found out­
lets more recent ly and have been partially or completely 
drained of their su rface wa ter. The Flambeau and Three 
Lakes marshes appear to be of this origin, the lower lying 
portions of these marshes sL i l l  containing large shallow 
Jakes. 

Texture and Composition.-This kind of soil consists of the  
remains of waLer  loving vege La L ion in varying s Lages of  
decomposi tion.  Moss, fern , blueberry vines, sedges, grasses 
and woody parts of swamp L rees have contributed to this 
material. The pea L of the open grass marsh areas is gener­
al ly of a finer tex tu re, more compacL and of a black or darker 
brown color than  that  of t he wooded or moss cranberry and 
blueberry m arshes. The soil i s  generally a dark brown to 
yel lowish-brown spongy peat u ual ly from one to t h ree and 
often even ten feet deep. The su rface is often finer and 
more decomposed t han the  subsoil  on  the grass marshes. 
The peat is generally u nderlaid by sand with a compact 
hard-pan layer several inches thick, between the pea L and 
the sand. 

Many of t he grass marshes h ave been burned repea Ledly 
in  dry years ; others have been Jlooded by rising water from 
adj acent s t ream and more or less mineral matter mixed 
with the pea t .  The burning or  addition of m ineral ma L Ler  
have produced a fmer, denser, more decomposed surface 
soil which  approaches a muck in textu re .  

This sort of  soil is found on the I Iaymeadow Creek marshes 
near Conover in (T4 1 -R 1 0) .  This is also true of parts of 
the marsh bordering Mud Creek j us L  west of Powell in 
(T42-R4) where a good heavy compac t  muck is fou nd in 
place . The besL marsh soil was general ly fou nd on t h e  
grassy marshes, being best where blue-joint grass was 
found growing, with somewhaL  less mineral m a L ler  and less 
dept h  where wire grass 'grew.  

The wooded and blueberry marshes which h ave noL  been 
burned over, have a covering of sphagnu m  moss and Lhe 
peat derived from t his ource i coarse and stringy l i ke excel­
sior and very raw and acid. 
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Native Vegelation .-Where protected from f i re, part ia l ly 
due  lo  t he ir  be ing lower and less often d ry even in  dry 
years, the open marshes bear sphagnum moss and pa lches 
of  blueberry and c ranberry bushes. Such marshes a re 
general ly par L ly wooded . Sca l tered c lumps of s tun  led 
black spruce six lo  ten fee l h igh may be found wi lh  a dense 
(Jrowth of lamaracl<, cedar  and spruce a rou nd the edges o[ 
l he swamp.  O t her wamps are ent irely covered wi th  the 
dense lamarack and cedar L imber twen ly lo  f i f ty fee l h igh . 

The open marshes, where the peal is no l  too deep and t here 
is no moss, have grown u p  l o  wire gras which has a sma l l  
round s l  m s ixleen lo  l wen ly-four  inches h igh.  Where l he  
marsh soil i s  heavier and  approaches a muck  in  lext u re ,  
bl ue-jo in l  grass i s  ap l lo  be  found .  This is a la ller grass l wo 
to l h ree [ee l  high w i lh  a fea l hery tasse l and makes much 
be l ler  hay l han w i re grass for  feed ing purposes. 

Agricultural Developmenl .-Very l i l l Ie  of t he pea t so i l  has 
been dra ined and put into [arm c rops. M r. Denton, Sec t ion 
34 (T42-H I O) near Conover, say t hat  a large portion of h is  
marsh was d i l c hed, p lowed and seeded to t imothy d u ring a 
series of d ry years and y ielded f ine crops of t imothy hay [or 
several year . 1 hi  marsh has gone back t o  w i re grass and 
b lue-join l  due to  a re t u rn  of wel cond i l ions. B uckwhea t 
l�as been (Jrown on a part of the Three Lakes marsh .  The 
Th ree Lakes marsh and Swamp Lake marsh con t ri b u l e  
la rge quant i L ies o[ w i re gras . Farmers c u t  i t  for h a y  and 
much i baled and sh ipped lo  grass rug and carpet  concerns 
in  G reen Bay and Oshkosh . Large amoun ts are obtained for 
l h i  pu rpose from the Flambeau mar h a lso. 

Where b l ue-jo int  grows, an excel len l hay is ob lained from 
l he mar hes. The blue-jo in l  marshes also fu rnish good pas­
l u re for caL L Ie  d u ring t he summer and fal l .  1 r. Sherman a l  
Powel l  h a s  fa l lened as high a s  one hu nd red head on h is 
blue-jo in l  ma rsh a long I ud Creek. 

1 he Flambeau and Three Lake mat'she seem lo  o ffer 
(Jood oppor lun i L ie for d rainage w i lh  ample fa l l  in mosl 
ca  e .  uch  a proposi l ion, ho\ evei', requ i res much capi la l  
and gen rai l  must awai l the developmenl  o[ the su rround­
ing upland and the general rise in land values. 

The [01 10\ ing l able (Jives t he chemical  analysis o[ samples 
of marsh soil t aken in  . i la  and Oneida Coun ties. 
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TAB L E  1 5. 

Chemical Composition of Peal zn Per Cenl. 

Soil n u m ber. Tolal Tolal Tolal Loss on N o l e  

Phosphorus. Potassiu m .  N i lrogen. I gnilion. 

738 % % % % 
Surface A _ _ _  0 . 086 0 . 79 1 . 347 46 . 07 Muck 
Subsoil B _ _ _ _  0 . 039 1 . 24 0 . 444 1 6 . 78 

845 
Surface A _ _ _  0 . 086 0 . 20 1 . 829 90 . 70 

Subsoil B _ _ _ _  0 . 065 0 . 23 1 . 504 90 . 00 
, 

865 
Surface A _ _ _  0 . 074 0 . 1 9  1 .289 95 . 43 
Su bsoil B _ _ _ _  0 . 064 0 . 36 1 . 39 1 95 .53 

868 
Surface A _ _ _  0 . 084 0 . 1 7  1 . 895 86 .33 
Su bsoil B _ _ _ _  0 . 057 0 . 1 4 1 . 806 88 . 50 
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C HAPTER V I .  

C LI MATE. 

1 he ch ief climat ic  fac lors i n fl uencing crop produc l ion  may 
be grouped under two heads-those of Lempera t u re and 
p recipi la  L ion.  

Temperature.-The growL h  of agricu l L u ra l  c rops is a ITec ted 
by the tempera l u re of the region in Lwo ways, f irst by the  
lengL h of t he growing eason,  and second by the amou n l of  
hea l available af ler  growL h  begi ns. This  second fac Lor  may 
be cal led "e lTec L ive hea l . "  

Crowing Season. By the l e rm "growing season" we 
ord inari ly mean the lengLh of l ime bel ween the lasL k i l l ing 
frosL in the spr ing and the  f l rs L  k i l l ing frosl in the fa l l .  
T h is p riod de l  rmines the  l ime wh i ch  crops subj ee l lo fros l 
wi l l  have in  which Lo ma l u re and a ffec Ls  parL icu larly the  
s Laple c rops such a corn and poLa Loes. The leng lh  of t ime 
d u ring which frosl records have been kep l  in t h a l  sec l ion is 
l oo brief lo  del ermine w i l h  cerLa in ty the av rage lengL h of 
th growing ea on.  100"eover, in some cascs the observa­
t ions have been made wi th  inst rumen ls p laced in si l ua t ions 
unu ual ly subjec l  Lo local frosLs and in  ot hers in  si Lua t ions 
u n usua l l  free from local frost ,  so Lha t  o u r  knowledge of the  
ac l ua l  lena l h  o f  t he growing e a  o n  i s  Ie s exact t han could  
be  wished . The bes l da La  avai lable ind ica les tha t  pract ica l ly 
a l l  of the reaion u nd r con ideral ion has a lenglh of growing 
season be lween k i l l ing frosl s  somewhal  under 1 00 clays, 
l hough ob e rval ions l a ken al poinLs q u i le free from local 
fro t indicale a leng lh  of growing season of abou t 1 30 clays. 
The lengLh of t he growing season is aITec led ch iefly by the  
l a l i l u de and  a l l i L ude .  comparison o f  the lengLh of L he 
growing season of l h i  sec l ion wi lh  o L he r  portions of 
l h  s la Le  i hown in L he ace mpanying map. I n  l h is 
iL wi l l  b een L h a l  a larg a rea in t he cen l ra l  par l  
of  L h  s la  le  ha ' a l en  al h of growing season from ] 20 Lo 
1 30:day or on the average abo u l  25 clays lonaer  L han L h a L  
indicaLed for t he r gion u nder con idera L ion.  This d i ITerence 
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i s  d u e  i n  part t o  t h e  d i fference i n  lati tude, b u t  probably t o  a 
greater degree to a difference i n  a l ti tude .  The average 
a l titude of Vi las Coun ty is  approximately 1 600 feet, while 
that of Clark and Wood Counties is about 1 1 00 feet .  

LEIIGTH 
01' 

GROWIIIG SEASON 

Figure I.- Comparative length of growing season. This map 
shows the average number of days between the Ia t killing 
frost in the spring and the first in the fall for twelve years from 
1899 to 1 9 1 0, inclusive. 

The upland of this region is s t i l l  largely covered by t rees 
and u nder-growth and the marshes by a dense covering of 
moss and grass, both of which forms of vegetation have the 
effect of  preven t ing the sun's  rays from reaching the soil so 
that the heat is radia led into the a�mosphere d ur ing the  day 
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and the rad ia l ion con L inues d u ring the nigh l w i t h  the resu l t  
l ha l  frosl s  a rc mu h more l ikely to occur  d u ring nigh ts of  
rela l ively low lempera t u re l han is t he case i n  sec t ions which  
have been cleared.  These local frosls coming af ter  t h e  season 
has reached a aood lage of advancement in the spring and 
before the  close

"
of the growing period proper in the fal l  h ave 

L he e fTec L of very maLerial ly shorlening the lenglh of the  
growing eason .  I l  is d i ffic l l l t  Lo  estimate with any certainty 
lo j us L  wha L  ex LenL  th c u L L ing away of the forest vegeta­
L ion and t he d rainage of the  marshes and the  cu ltivation of 
t he soi l  wi J I  have on Lhese l ocal frosts, b u t  i t  certainly would 
be very important and in our j udgment  it  wou ld  be safe to 
esL imaLe t h a L  the lengLh of the growing season of this region, 
if la rgely developed agricu l L ural ly,  could be est imated at a t  
leasL 1 20 days. This i s  su fncie n l  for ma L ur ing early varie ties 
of  corn and will  insu r t he safe ly  of the  potato crop. The 
irregular  summer fros l Lo which th is region is now subject  
wi l l  a lmosL i f  noL  qu i L e  e n l i rely disappear with the  change in 
condit ions produced by clearing and cu l t ivation. 

Effective Heal.-I l  is cus Lomary in considering the relation 
of cl imate to  the growth of  agricultural  c rops to take into 
ac oun L only the lengLh of the growing season, bu t t his ex­
pres es only a parL of Lhe relat ion which actually exists. 
This consideration overlooks two impor tant  facts, firs t  
l ha L  many importan t agricultural  c rops a re n o t  a ITec ted b y  
frost w h ich  wi l l  k i l l  corn and pota toes ; and second t h a t  
t h e  growth is a ITccted b y  t h e  total  amou n t  of  heat received 
d u ring the  growing period . 

uch c rop as L he smal l  grains and the grasses are not  
a ITec Led in  the ir  grow l h  by a freezing temperature and no t  
on ly  begin growing much  before t he date of the  l a s t  ki l l ing 
frosL i n  the  pring but may con L inue long after the  first 
kill ing fro t in  the fal l ,  so tha t  the  length of the  growing 
ea on as ordinari ly expressed i a very unsat isfac tory means 

of  s la t ing the rcl a l ion bclween temperature and the growt h  
of  t hese c rop . 

The growth of practically a l l  s taple crops, especial ly 
corn and potatoe , depend on the amou n t  of heat received 
d u ring th ir growt h  wh n the  temperatu re i above that  a t  
\Vhi h growth  begin . These c rop make relat ively l i t t le  
gro\ t h  when the temp ratur e  is below 45 and their  rate of  
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growth is very much  grealer  a t  70 than at 60 degrees, b u t  
th is in 1 luence o f  temperature is  not  expressed in  t h e  length 
of the growing season .  Regions immediately adj oining 
large bodies of water, such as Lake Superior, are given a 
long growing period by the in 1 luence of the waler  in retard­
ing changes from low to high tempera tures and vice versa . 
They therefore have a rela tively longer growing season 

EFFECTIVE HEAT 

MEAN TEMPERATURE 
ABOVE 42 

SIX GROWIIIG t.lOl4nlS 

Figure Tl.-Col l 1para l ive elTcclive heaL .  

between frosts than the regions farlher inland, b U l  a l  the 
same t ime less hea l is available during l he period of growth.  
The region of Vi las Cou n ly, whi le having a relat ively short 
growing period for the reasons sta led, has a larger amount 
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of heat avai lable for the growth  of corn and potatoes than 
ha the  region nearer Lake Superior. These relations art: 
expressed in the accompanying map.  An examination of 
Lh is  map in comparison with  t h a t  showing the lengt h  of  
the growing season wi l l  demonstra te Lhat  whi le u nder pres­
ent  condit ions the length of the  growing season of the  Vi las 
County region is only 58 per cen t  of that of the  southeas tern 
porLion of the  s L ate-the  amoun l of e ITect ive hea L it  receives 
is a L leas t 75 per cen l .  

Rainfall and Evaporation.-The records o f  ra infall o f  
Lh is region are o f  l imi ted exLen L ,  b u t  indica Le  l h a t  the aver­
age precipit a t ion is beLween 30 and 3 1  inches.  Whi le  t here 
is considerable varia t ion in the distribu tion of rainfa l l  one 
year w i L h  another in d iITerent sections of t he La le, the  aver­
age is very nearly the same througho u t  t he  en L ire s t a te .  
This  to La l  rainfal l  of 3 0  inches or over i s  as  large or larger 
than tha t  received by the  most imporLan t agri cu l tura l  
countries of  the world .  The q uestion of t he  relation of  
crops to rainfall ,  however, is here not  so much  of t otal 
rain fal l ,  but of i ts distribu t ion and of the  factors wh ich  de­
termine i ts e ffec tiveness. I t  would be o u t  of p lace here to 
d iscuss the  fac tors deLermining the  distribu L ion of rainfal l  
and we sha l l  merely poin t  out that the d istribu t ion of the 
rainfall of th is region does not d i ITer essential ly from that of 
other portions of the s l a te. 

The factor w h ic h  determine the efficiency of water in 
the growL h  of crops are those w h ich  afTecL i ls loss t h rough 
evapora l ion, run-ofT, and percolation.  The evaporat ion of 
waler from the surface is a lways a large source of loss of 
t ha t  comino as precipi La L ion.  In Wi con in the to tal  evap­
oration from a free water surface be L "  een t he 1 s t  o f  Apri l  
and the lasl of eptember averages belween 27 'and 2 '  
inche . The evapora l ion from a a l ur a led soi l  is approxi­
male ly th same. T uc h  less t han th is amou nl ,  of course, 
evapora les from l h  surface of our  land as a whole,  s ince 
when t h  immediale surface has become dry, the  ri e of 
water to  the urfa e becomes very slow. The evapora l ion 
of waler her , how ver, i much  Ie than l h a  1 in the ou  l h  
" t .  I n , estern Kansas and Texas the evapora l ion is 
betw n 55 and 60 inches or approximalely t w ice that of 
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central and northern ·Wisconsin. In other words the loss 
in this way is distinctly less in the Vilas County region than 
in  the central or southern part  of the state and it is  probably 
safe to estimate that the rainfall of this region is equivalent 
to one of at l east 2 inches greater in the sou thern portion of 
the state. 

Run-off.-The run-orr of water coming a rain depends 
on the rate of precipitation and on the absorbing power of 
the soi l .  While the records of rainfall h ave not been made 
in such a way as to permi t an accurate measurement  of the 
dirrerence between the precipi tation of the northern and 
southern parls of the state, it  is a wel l  established fact that 
the frequency of very heavy do\vn-pours is much greater 
in the central and southern sta les than in the northern s lates 
and it is undoubtedly true that  the southern portion of the 
stale is somewhat  more subject to heavy showers which 
cause larger relative run-oiT than in  lhe  northern portion .  
A more important  in fl uence i s  that of the  absorbing power 
of the soil .  Sandy soils wil l absorb water very much more 
readily than clay soils and as a result a smaller portiO'n of 
the rainfa l l  runs o rr the immediate surface of the sandy 
soils than in the case of clay soils. 

Seasonal Distribution.-An average of the records of the 
ten northernmost stations in the state indicate that  the 
average precipitation is 3.4 inches which is nearly an  inch 
less than that of the southern part of the state ; during the 
spring, the north h as 7.8 inches-more than an inch less 
than the south .  B u t  during summer, with 12 inches and 
autumn with 8.4 inches, the northern part of the state 
receives two inches more of its rainfa l l  during the growing 
season than does the southern part of the state. 



66 Soil  Survey oj Vilas County 

CHAPTER VII .  

SUMM ARY A N D  CONCLUSIO S .  

A considera l ion o f  t he  descriplion o f  the  soil lypes as 
given in the foregoing pages leads to the conclusion that 
on the  basis of  t heir agricul tura l  value they may be classified 
asrfollows : 

Good.-Kennan fine sandy loam, Kennan si lt  loam. 
Antigo fine sandy loam. 

Fair.-Plainfield fine sand, Plainfield sandy loam, 
Vilas sandy loam. 

Low.-Plainfteld and, Vilas sand, Vilas s tony sand, 
rongh phase of Vilas sandy loam, rough phase 
of Kennan fine sandy loam, PeaL. 

This classifica tion is expressed in  Map No. 2. 
The Kennan [me sandy loam, Kennan si ll loam, and 

Antigo fine sandy loam are of high agricu l tur a l  value be­
cau e lheir tex l u re adapls them to nearl y  all staple crops 
whi h the climale permits, and because of t heir fert il i ty.  

The f ine texlure of these soils gives them a good water 
holding capacity so that they are well  adapted to grasses 
and small grains, a well as to mosl crops commonly grown 
on l ighter soils. Dairying and other l ines of live stock 
far ming are therefore wel l  suited to such land and since 
these permit  the proD  lable use of the farmer's t ime in  the 
winter t hey are l ikely always to  be among the most profit­
able l ines of aaricu l t ure  in  this sec tion of  the s ta te.  The 
chemical composi t ion of these soils show tha t  they compare 
favorabl wi th t he best soils of the s Late in  the total  amount 
of phosphorus and potassium.  They are somewhat low in 
organic matter and nitrogen and are distinct ly acid, but 

. 

t hese defec ts can be correc ted without seroius  expense 
while t hey are being used for the l ines of farming to which  
t h  y are best adapted. Clovers and other  legumes needed 
as s tock feed will add nit rogen and organic matter to the  
soil, and lime to correct acidity can be purchased at moderate  
expen e .  
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The Plainfield fine sand, Plainfield sandy loam, and Vilas 
sandy loam have only fair agricu l tura l  value, because their  
light character renders them more or l ess subject  to  drought, 
because they a re not as well adapted to some of the staple 
crops, and because of their relat ively low conten t of some 
of the essential  elements of soil ferti l i ty.  These soils, 
however, a re well adapted to some of the most profitable 
special c rops, chief of which is potatoes. Small  grains, 
especially rye, may a lso be grown to good advantage. With  
proper a t ten t ion to t he necessary condi t ions, c lover can be 
successfu l ly grown so that  a rotat ion of this crop toge ther 
with the use of moderate amounts of fert i l izers will maintain  
the fert i l i ty of t hese soils and permit  profi table yields of  
potatoes and other special c rops dur ing most  years. Early 
varieties of corn can also be successfully grown,  especial ly 
for silage use, and this with c lover makes dairying prac­
ticable, though not so highly profi table as on the heavier 
soils because the soil is not so well adap ted to pas t u re 
grasses. 

The Plainfield sand and Vilas sand have a low agricul­
t ura l  value because of their low wa ter holding capacity and 
low fertiliLy. Soils of this charac ter  have a lways been 
found to have relatively low agricu l t u ral value based on 
their yields of the  staple farm crops. Even in older coun­
t ries where agricu l tural developmen t has reached a h igh 
s tage, soils of t his characLer a re st i l l ,  to a considerable 
extent,  u ncu l tiva led.  A large part of the northern port ion 
of Holland is very sparsely inhabited and the land is in a 

very low sLage of development because of its sandy charac­
ter.  The nearness of this la rge t rac t of sandy soil Lo t he 
very highly developed southern portion of Holland brings 
ou t  in s t riking cont rast the  valua tion placed on land of 
di ITerent  charac ter by some of the most industrious and 
practical people of the world .  

The low agricu l t u ra l  value of such soils is  due primarily 
to the fact that t hey are subj ec t  to  drough t and to their 
low con ten t of the essential e lements and the diffi cu l ty of 
main taining ferti l i ty .  

The explanation of the fac t  thaL these soils are subject  
, to drough t is found in their low waler  holding capacity and 

in their low power of conducting soi l  mois ture u pward from 
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grea ler depths. The insuffic ient water holding capacity is 
due  to the fact that their coarseness mal�es the total surface 
a rea of the particles composing them relatively small i n  
comparison with that o f  finer soils which have m u c h  larger 
surface area and hence can hold a much larger amount of 
moisture in  the fO�'m of capillary films surrounding the in­
dividual grains. As un i l lus tration of the d ifference com­
monly found in soils of varying degree of fineness the resu l ts 
of sludy by Buckingham may be c i ted. He found that at  the 
height of  for ty inches above ground water, clear dune sand 
reLained, after having been lhoroughly saturated by rains, 
and standing a sufficien L length  of t ime to perm i t  the actual 
drainage water  t o  f ind i ts way downward, 3 % of wa ter, a 
coarse sandy loam 7 0' and a l ight sil l loam 1 7  %. Stil l  
heavier soi ls such as clay wil l  re tain 30 to 40 % or more 
than ten times lhat held by coarse clear sands and from six 
to eighl t imes t ha t  held by coarse sandy soils. 

Not all t he water retained by soils after rains i s  available 
to c rops, since some' is lost by evaporation and some is 
retained by t he soils when t hey have become so dry that  
crops are no longer  ab le  to draw wa ter  from them. After 
sal u ral ion by rains followed by twen ly-fou r  hours of drain­
age, the upper four fee t  of a coarse sandy soil will retain 
approximately f ive inches of water  which would be a�ailable 
to growing crops i f  none were lost by evaporation.  The 
fine sandy loam soils wil l  retain eight i nches of water under  
such  conditions. When i t  i s  remembered t hat most crops 
grown in this section of the state wil l  requ i re for t he ir  actual 
use durino their  growth ,  only from n ine to  twelve inches of 
water i t  is eviden t l ha t  th is  d i fference of th ree inches be­
t\veen the water available in a coarse sandy loam and that  
i n  a f ine  sandy loam is a very important difIerence, since i t  
may const i t u te from 2 5  to 33 % of  the to tal requ i rement for 
the season.  Moreover, w hatever d i fference there i s  i n  
t h e  amount o f  water which crops may secu re from sandy 
loam soils i n  exce s of l ha t  which can be secured from coarse 
sandy soils is repeated after every heavy rain d uring the 
eason, so t hat  i f  the crops on a sandy loam soi l  can secure 

only one i nch more water t han from a coarse sandy soil after 
a single heavy rain t h is may be repeated fOLlr or  five t imes 
d ur ing the  season, so that c rops growing on the fme loamy 
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soil may actually receive four or five inches more water than 
those growing o� the .coarse sandy soil  received during the 
growing season. 

The low fertil i ty of sand soils is  due first, to their low 
total content of the essential elemen ts ; second, the fact 
that even t his small amount of the essential elements is 
contained in relatively coarser soil grains which, therefore, 
offer less surface for solution and chemical action than is 
the case in soils of finer texture ; third, since these sandy soils  
are l argely derived from sandstone rocks devoid of car­
bonates, they are essent ially free from carbonates and have 
an acid reaction ; and fourth,  to their small amount of organic 
matter.  

A determination of t he total calcium in  the Plainfield 
sand shows on an average 0.82 % of that element, while the 
Plainfield fine sand contains 1 . 1 6  %. In o ther words, the 
fme sand contains 4 1  % more of this e lement than does the 
medium sand. Here again the finer s tate of division as 
well as the larger content of this element means that it 
will more rapidly become available through c hemical 
changes of weathering for growing crops and for acting as 
carrier of nitrogen into the growing plants. 

The following table is calculated from the chemical analy­
ses of several typical samples of each of the types of soil 
mapped in the area, and shows the number of pounds of 
the plant food e lements in two million pounds of the soil 
of each type. Two million pounds is the weight of an acre 
of sandy loam soil eight inches deep . 

• 
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TABLE 1 6 . 

A verage Number of Pounds of Plant Food Elements Per A cre 

of Soil Eight Inches Deep. 

Agric ultural  V alue.  To t a l  T o t a l  Total 

1 hosphorus. Pot assi u m .  N i t rogen. 

Low 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 895 20280 1 39 1  
Sub.oil 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 642 2 1 653 685 

Fair 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 1 1 70 25000 1 625 
Subsoil 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 870 25690 832 

Good 
Surface A _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 1 266 26400 3 1 4 7  
Su bsoil 13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 855 25530 1 1 5 1  

The analyses o f  t hese soils arranged b y  classes a s  to their 
agricultural value show increased amounts of t he elemen ts 
w i th  increased value of the soil as de termined in the field .  
Thus, while t h e  soils o f  low agricultural value average 895 
pounds of phosphorus per lwo mill ion pounds of the surface 
soil, those of fair value have 1 1 70 pounds or over 30 per cen t 
more of this c leme n l .  I mportan l difTerences are also fou nd 
in  the elemenl pola sium and n i trogen.  

The l ine be lween soils which can unques lionably be 
farmed wi lh  profi l  under presenl  condi lions and those con­
cerning the farming of which there is dou b t  should be 
d rawn betwe n medium sand and fine sand. It is quite 
probable l hal  wi lh  ery killful management and a full 
kno\ I dge of  l he ir  charac teris l ics a considerable part of 
lhe e m  dium sands can be farmed wi lh  profil .  The experi­
mental work done on soils of thi type at  parta is very 
encouraging. Bul  the difficull ies to be overcome on these 

oil are so great lhat  with the knowledge now possessed 
b lh  averag farm r the majority of a t tempts would lead 
lo  failure. We do nol believe, therefore, that  the state 
should encouraae the development of farm on soil of Lh is  
charac ler  at present .  

i la and i s  similar to  the Plainfield sand i n  chemical 
composi t ion and ferl i l ity, and is even more subj ect  to 
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d rought because its rolling to rough topography has the 
effect  of lowering the ground water level over much of the 
area. 

The Vilas s tony sand h as the same low wa ter holding 
capacity as t he Vilas sand and is so rough and s tony that  it 
has very l i tt le agricul tural value. 

The Rough phase of the Kennan fine sandy loam is so 
rough as to m ake it largely unfi t  for cultiva tion . I L  might be 
used for pasture,  b u t  occurs in such large areas that  i t  would 
be impossible to  use it for pasture in  connection with t he 
cul tiva tion of bet ter  soils used to  produce win ter feed. 

Much of the peat swamp and marsh land of this region 
must be assigned a low agricu l tu ral  value in i ts present 
condition because i t  is subject  to  frosts throughout  the 
summer which would make the growing of several crops to 
which it is otherwise adapted very precarious. I t  i s  also 
difficult to cultivate and must be d rained and in part cleared 
before it can be cultivaLed and made p roductive. 

The distribution of land of the different classes is given 
in t he Appendix-Table No. 1 7 .  

A gricultural Development .-As to the  agriculture a lready 
developed, i t  may be said that considerable successful 
farming is already done in the area especially near t he towns 
and where larger t racts of good farm land occur.  The farms 
and cleared acreage have been approximately summarized 
u nder the description of each soil type and it will be seen 
that the bet ter grades of soil have the  most farmers.  

Table 18 in  t he appendix summarizes by townships the 
n umber of farms or clearings noted and the n umber of acres 
cleared. A to tal of abo u t  780 farms or clearings and 10,900 
acres of land c leared in the entire area were noted during 
progress of the field work. In t his summary all  cleared land 
was included. As t o  t he number of farms or clearings, if  the 
buildings on a farm were vacant and in poor repair  the place 
was noL  counted as a farm, a l though the cleared acreage on 
.such a place was included. Summer resorts were counted as 
farms or  clearings only where field as well as garden crops 
were grown.  

Attention is called by the  Soil Survey to the  fact that  
there are  ot her districts i n  the  State  which, because of the 
great preponderance of land of low value for farming pur-
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poses, would be well suited for re-forestation. To i l lustrate, 
an area in the north central part of B ayfield County may be 
mentioned, which includes the greater part of seven or e ight 
townships. 
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TABLE 1 7. 

A pproximate Number of "Forties" or Lots, Private and State 
Owned on which the Major Part of the Soil is Low, Fair or 
Good in A gricultural Value by Townships in Vilas and Parts 

of A djoining Counties. 

Tl& R Marsh Low Fair Good 

State Private State Private State Private State Private 
--

38- 3 30 7 1  0 0 1 9  1 6 5  9 265 

-4 6 1  1 37 2 4 1  25 290 0 1 

- 5 1 4  97 1 1  1 85 1 8  227 0 0 

- 6 1 0  43 1 4  1 62 1 4  23 1 0 1 8  

- 7 20 24 1 24 1 32 78 1 05 4 1 5  

- 8 60 63 80 1 5 6  1 9  1 63 4 1 0  

- 9 45 1 1 2 0 1 50 29 1 84 3 1 34 

- - 1 0  5 4  5 2  0 64 2 1 37 1 1 33 

- 1 1  36 53 0 87 2 1 97 1 24 

- 1 2  1 59 1 7 6  1 1 9  2 70 6 1 2 1  

- 1 3  1 33 1 07 0 0 4 4 29 2 1 6  

- 1 4  37 1 65 0 0 0 3 1  5 3 1 7  

39- 3 55 2 1 4  0 40 0 23 12 1 95 

- 4 33 75 0 1 7  1 0  245 0 1 1  

- 5 1 5  93 2 1 8 1  7 1 77 0 6 

- 6 4 47 27 79 33 274 0 3 

- 7 1 4  1 3  1 7 3  1 1 3  78 50 8 8 

- 8 90 58 40 300 21 50 0 0 

- 9 6 38 1 2  267 10 209 0 1 8  

- 1 0  52 1 08 1 29 1 4  303 0 3 

- 1 1  7 7 1  0 38 29 331 0 0 

- 1 2  25 233 1 1 64 2 6 1  2 78 

-13 31 65 0 26 2 55 8 247 
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T & R  
Marsh Low Fair Good 

State Private State Private State Private State Private 
---

-1 4  1 3  1 52 0 1 2  0 57 0 298 

40- 3 1 1  1 59 2 234 1 80 0 1 7  

- 4 1 9  ,( 3  22 2 1 7  35 1 55 0 20 

- 5 5 3 1  1 1 1 0 1 5  256 0 4 

- 6 4 1  23 58 1 29 43 226 2 1 9  

- 7 1 4  1 7  2 1 9  1 42 58 40 45 :1 

- 8 2 1 1  52 246 1 9  1 73 4 22 

- 9 4 35 50 1 50 30 275 0 2 

- 1 0 1 3  35 0 34 2 4 1 5  0 52 

-1 1 7 30 0 1 0  42 '370 1 44 

- 1 2  1 7 1 7  201 5 1 28 7 1 34 

- 1 3  1 7  1 1 0 0 1 00 6 1 40 9 1 6 7  

- 1 4  20 82 0 0 6 253 6 209 

4 1 - 2 23 275 1 36 5 2 1 4  5 6 

- 3 8 1  1 79 6 44 3 53 6 1 1 8 

- 4 1 83 74 7 34 90 32 8 78 

- 5 1 58 37 1 1  45 7 1 1 5 0 33 

- 6 85 39 79 50 1 28 60 1 9  4 

- 7 20 0 294 38 67 61  1 1  1 

- 8 1 2  4 1 56 25 1 33 70 24 4 

- 9 2 1 5  34 332 1 7  1 50 0 1 7  

- 1 0  1 3  8 5  0 1 00 8 230 0 1 2 8  

- I I 1 5  28 1 1  5 1  1 0  127 2 2 6 1  

1 2  ;5 36 0 0 0 55 1 1  384 

- 1 3  7 48 0 0 I 2 1 8  4 98 

- 1 4  2 1  22 0 0 1 6  354 22 98 

42- 4 242 67 92 45 35 5 1  6 34 
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. 
M arsh Low Fair Good .-

T & H  

S la l e  Privale S l ale I rivale S tale Private S tale Privale 

---

- 5 1 2 1  59 74 80 38 1 1 2 0 0 

- 6 7 1 3  1 1 5 2 1 9  86 74 0 0 

- 7 4 1  22 222 1 24 45 45 0 0 

- 8 38 32 200 99 1 35 55 29 1 6  

- 9 1 1 6  55 288 0 1 1 5 0 1 1 6 

- 1 0  1 5  1 0 1  23 320 3 1 1 2 0 0 

- 1 1 33 39 0 0 1 6  1 42 26 246 

- 1 2  2 ].( 0 0 0 300 2 1 58 

43- 4 1 08 60 5 1 9  1 9  1 57 1 6  1 1 8 

- 5 20 70 0 1 9  29 85 5 1 97 

- 6 1 3  20 24 253 2 1  30 2 70 

- 7 1 0  30 1 3 1 3  34 25 8 87 

- 8 1 0  26 1 5  1 6  1 5 1  30 85 

- 9 .( 9 2 6 - 3  50 5 1 2 1  

- 1 0  0 .( 0 1 8  0 20 1 8 

44- 5 I I  28 0 1 2  1 29 3 1 87 

- 6 0 1 0  0 0 2 38 0 1 0  

S U M M A H Y  STAT E M E N T _  

M arsh Low Fair Good 

S la le Privale S tale Privale S l a le Privale Slale Private 

No_ 40's _ _ _ _ _  2455 43 1 2  2 1 90 5946 1 632 9 5 1 2  404 5627 

No_ sq_ m i .  _ _  1 53 . 4  269 . 5  1 36 . 9  3 7 1 . 6  1 02 594 . 5  25 _ 3  3 5 1 . 7  
Per cenl of  

l a n d  area _ _  7 _ 65 1 3 . 4 7  6 . 82 1 8 . 53 5 . 08 29 . 65 1 . 25 1 7 . 54 
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SUMMARY STATEMENT. 

TABLE' 1 8. 

Showing Number of Clearings or Farms and the Number oj 
A cres Cleared in Each Township Vilas County and Portions oj 

A djoin ing Counties. 

Acres 

T. & R. Clearings Clear. T. & R. Clearings Acres 

38- 4 0 0 4 1 - 3 4 62 

- 5 2 52 - 4 1 3 

- 6 16 352 - 5 I I  43 

- 7 17 203 -36 2 72 

- 8 28 320 - 7 2 1 3  

- 9 60 1 200 - 8 9 1 75 

-10 21 340 - 9 4 10 

- I I 42 1135 -10 32 498 

-12 0 0 - I I 44 622 

- 1 3  0 0 - 1 2  19 115 

- 1 4  5 120 - 1 3  8 100 

39- 4 1 1 - 1 4  2 20 

- 5 12 260 42- 4 6 163 

- 6 32 657 - 5 5 31 

- 7 7 1 50 - 6 4 33 

- 8 5 �O - 7 6 50 

- 9 16 95 - 8 I 3 

- 1 0  52 640 - 9 5 20 

-1 1 15 200 -10 7 73 

-12 0 0 - 1 1  17 134 

- 1 3  I 12 - 1 2  25 310 

-14 I 40 43- 4 8 250 

40 - " 3 6 - 5 8 29 
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T. &: R .  Clearings Acres T. & R .  Clearings Acres 
Clear. 

- 5 8 23 - 6 4 32 

- 6 38 672 - 7 0 0 

- 7 3 1 50 - 8 0 0 

- 8 20 1 70 - 9 4 30 

- 9 1 8  1 25 - 1 0  2 1 5  

- 1 0  86 1200 

- 1 1  8 42 

-12 2 2 

-13 7 25 

-1 4 1 0  75 
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