
A thaeie aubm2tteB t o  the &raduats School 

of tihat Usiverrsitiy sf W f  ecsonrsia in part ia l  f ul- 

filhwnt of the ~equiremmte for the degree of 

psatctp of PfrPlor~ogby 









The, lotmbion af $he grairier em iC tmisted in Wisoonsin 

o t  %he tine of aet%lem(snt by Iwqman nglsn is shown on a 

of thd u ~ i g f n a l  land  &wmy o i  the atate. The relation 

of' the praSries in isoemafn $0 the more ebxtanaivs areas 
of g ~ l h a ~ ~ ~ b a d  t a  f ; h ~  81cma;h btll4 weat Zls ahawn Zxl Figwe 2. 

Ths v&gaa;al;rtion o f  ecu%hw@stezm %issorar&fn o f  ia kauncksd 

yetilz)a ago aonbair~tew3 of a ma;eradcs of preiri~t, aak ~avanna, 

and kaarflwood for@&, %!Us ragion -8 bees ternaced by 

Cw?tiar and 



Mativrt vegetation a f  W%srcemsAn 
air it existed amundt 1840. Map by 

J* tf. CW%%B r b8111~9d On $ I W U y O P B '  

F ~ C Q F ~ S  I 









ketale  moraine of southeawtarn Wisconsin t a  Pierce and S t .  

Czloix Courttiear Sn weatem Wieroonein andl f nchding  several 







stone (diolomite} bedraok in the atauldr atudi*  eerly, tha 

h o a b  7.5 and in most oases 8.0; thus the name Lima pralris 













Co be w e l l  rounded urz2eae i t  taakea into atmount the hfrtorp 

$ of the earliest deacr9ptio~e sf grairles w e  of 





ba~a, aad vary rtsriZs wvntains.  . , . Its o e n t e ~  1s OU- 

oupied by er dmln of well wooded i s l ands ."  Xn travelling 

d ~ w n  ths Wi~conain, p~obalS2y in the vfainfty sf Saruk sty, 

Cdtrver (1781) desaribes the terrainr "For m i h a  nothing was 

$0 be @@@XI bub 3.8~198~ lmt#ltain@, ~ b i ~ h  & L P P B ~ L I P % ~  a dl8t-06 



app~armast 'In many p h a s r  LhZs ridge retire8 a rhwt way 

FPQ& the wrateq i t s  ahrarp adga dlsapg@ara, and o round grasag 

Retf~lraacsa ts tlbes mere @xtm@loe, flat bo rolling upland 

prairie areas, .mrh$@h were mad% whmetttsr th4 earlier trsvsllerrs 
cli.mbed srp auL of %be river vall~~yla, besom nuoh more numerroua 





?Phtta @xL@natfve c%e&p-woi% pairteat in na~bhrsrm mne m d  

Colmbia Gomtf @a, the e and A~lington pralriea, b v e  been 

@wig d@a@pib@d By Xroing f l8W) 3 



wiCb graras .atf%l? ai f s w  gpovsa a i  .Ic~relerar intsrspcsrssd beomor 
L 

one ~f the mst aomraenly a&-with derra~bgtfena, The oak 







The asp.eset o f  theas, exposed, trrselrsllehl southern and weatern 

&lope# and t i m b e ~ s d  northern a d  imst@rri expoewer haa been 

pbbaerve4 for us by &ven (2848), Csltlin (1868), and otherr 

(Pegs, 8 and O) ,  ThaL rams of Chssa have not ohranged greatly 

atan ba men by cornpa~iag a p h t a  of' the famd bbidenra Rock 

on Lake Pepin from Keating (X8e4) with a photograph of that 

bluff aa i t  apgeara today (f ig&. 20 and lX), 



Figures 8 aa& $ 











the firat dirpreading w l t h  wonderfu'h rapidity,  @overing vast 

d i $ t r l s t a  sf the a~untry, and filling the ataaosphsra for 

weeks with smoka. a 

La%robe (1833) describes tk fire burning the prairie on 
the west &mra o f  Lstk* Pepin aa seen from Che top of Mahdrn 

Roe& 'bluff r 

"AS ws Xaoksd trpm ths runrmiL early in the mrning, 

across the t~oubSad surface of the lake . . . a 

dense ~olunar of amok+ from the oggaslte gavr us in- 







side al tkne traublsd ahget UP waesr , . , the range 

of aarna2;em b l u f f s  wars aesn %s %nalZata inland . . . 
leaving s Bdde Lra@% of aount~y, gar%l$ Eorsat and 

ppai~ie, between tllsir feet  . n d  the ohore. A siwu- 
Zarly can2caZ euhd prominent Mkl rase abruptly from 
%he mlddls  o f  ths plain. Around tihis detaahed e m b  

nbncm, w h i ~ h ,  ;swsLhed as id waa in the make of the 

bwrning p~airLea bayond, a m m d  l f k s  a volfaano, ths 

fire had bgssn aona~snt~rating it;m~lf d w i n g  the earlisl? 

howre el! the b y p  naw advsinoing in one dtraWton 'till 

ohersckcebd by a 4mm tract 0% fbreat OF BL FIVBF, and 

then rushing on an a n a t h s ~ ,  and rolling over the rum- 
mlQ o~ the, base or the mount;lainr* A t  mrmat, the 

flarn~ semed t o  have gaWm?ed full strength, and 60 

have ~eauhedl ai long t;~caatt of level grassy prairie 

nearer tbs ahore, upan wh3,ah it Lken ~wtftly ad- 

seuat~atd, lramring n bllack preh in i$t trail. . . , In 











The grtaalmda and oak rsravannrar sf southwarstern Wirconrrln 

were, a b a s h  pap% of' a rrondwf'ully Intargrated biamrrr i n  which 

auoh large mam3.a &s bhs Qww, elk,  and bison were huntad by 









28 

c~untry abounds with the ea~hhwosk rtntiguitiee, the origin of + 

%s probabltr effect oP the 1~uncii builder@ on tihe tregeta- 

tf on haa bean sxpmossd by rslplagtm (1889) t *W?mtbr %ha 
i/ 

grmtsr extent af %reelera aotultry in Fo~mar time6 war owing 

ta natwal ar arlifioiaa3, cauaar it Ss di f f laukt  t o  dstennins; 
but &he gmat extmt of a ~ o i a n t  work# within the dapths of 
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more numerous . . * and %ha% theby datpandeci more upon agrioul- 

taxre and leas ~n Ghs s b s a  than t h ~ i x  ~uea%r~orslw It waa 
8kmXlar~ ts  bt5U@f $hat the bimm, wkfieh was quite numarouu east 

asisrippi whwa the first European8 arrived, wa# ab- 

rsmb f r ~ m  $his area untfl. about 1000 A.D. The mowd bu i ldma,  fl 
ths~efarte, d i d  noti bow the biaan, f o r  no rsminar of h i 8  bonerr 

A m ~ t p  @%g. 33) %akm fraa Brewer (1WS) &ow# the lo@&- 

Man of a rat3-m~ Zarga ntmber of" muxa8s near the pretmnt c i ty  

msasta, where asverzlal prairie$ inoluded in 

the preeenL sr4;udy anre found, Phts predsame sf as mny nounda 

in aucth a m a P Z  au~taat indicaGcsea aC 3east a oonocsntratian of 
pseploa la t M r  ragian, T3W.r use 02 f i ~ e  t o  alaar land tor 
q ~ i c u l t w a l  pwpodlars OF ts hunt gmat (or for both of there 

vasnlzts?.tsls) aould cerrtahly keep Back the eracfoaching forerts 
md nasl&nCah 8x14 wLenB the graa~land vegetation. 













@Xearon (X9Q9, 1912, 1913), 8CudySng graf PI@-f orer t  
problems 9n XUiaoia, favera the fire t h a o ~ y  sf prairZe art- 
glne and drawr support from 4wavsl aacaunts sf carry explor- 
w s  and the dfstribution of P o ~ e s t a  o h h P l g  on the 6arbrn 
#5dea nor*h- and muLh-fZo'~1"hg ttrsama* I lao#  ha dis- 

ta  two gatbr, the atra va31eye and sy&w of mrainar, and, 

A m 4 ~ e  detailsd dfaouosion sf posaibla nofg~stlon router of 

SMmrafio (1Sl.1, 3@U, 1925), larho s~tudiad the prairie dn 

Powa, Fsund gnir ie  vegle~ta%ion on ax1 type@ of topography and 

gsological form%ionac Re fwore  a alimatfa oaum for tha 
prairie#, espts,oiaXI$ s-sgure t o  excsorive ev~peration and the 

dry%ng affmts of $he *two otolaok rw*' Foresta, are, there- 

tam, limtited Xa?u?geSy fiet the Ixrorsg q g a d  wsw-e of' the atate 

and along dutrepunr wll.nao~.sa, Qhwe is aam prateation frotrt theus 



Several papeps deal wieh the ganarraY. topie of grasmland 

openinge In t h ~  foraet (Vesttax, 1918, Shlmsk, 3.910, and 

Etanrrron, 1922) an8 s%rsrsr the loaat r a ~ i a  ezonditionr of there 

p ~ a i r i e  @it@#, relatin them Co topography, alapr, and ex- 

poauTs. 



The $Mn-#oiX bluff grairierar of soulhwerrtem Wl8oonlrin 

va been  allm mi relias by CShatvsmncera (5940). 9bs noted tha* 

nearly all of %hem s*esp proi~ies hstve a rauth t o  south- 

waattiwly exgsawe and that parts of some are being invadsd 

bg t o res t*  Relic g~airisa on %he sandy soils of central Wia- 

aoneln Rave been studied by Tkarnsun (1-0). 



Andropogon gerardi, m d  And~opogon rcopariur . Wagner (1961 ) , 

%me %a dlst$ngu%&ed fro= the tmm prttri% by the bunahed 
' I 











Qeslo~y and Phyrf oaraphy 



























26 pZotwe$ a dry Xime prairie, whirrh in 3leany pe- 

Cypisal  an$. X% acaupies the top and routh-faaing 



F%gwrs 25 

"f#s sggorrite sideer of an east-weat valley 

tn mrthmn fltlm Ocrmty. The mrt;3a-f acing $loge (baak- 

&round) fa heavily fo~eated,  w h S b  bh6 ~rau%h-Fsaclng 

8110pe ( P o ~ ~ ) ~ ~ u c I ~ )  is in eplsr~l~llland, 

Ftgura 536 

A vhw o i  prairis #%Ed in raorthwn Dane 
Crauaty. Southweat; a b g s  in prairie vegbetatloa s w -  

mtmded by oak ogeaing~, oakrrbirsbry, and oak forests. 







I .  

- 'Figure &'7 , 
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and otbars (19$7), i t  waa f s w d  L b t  the gHt# were not  great- 

31$ Zorer, but ~srnged from 7,3 Lo ?*$. m a  would placrs there 

soils in Bhe HtPLdLy alkaline e lae t  (pH 7.4-7.8). The amount8 
af e~vallrsbP@ salcim rrzd li~t8gnezait.m W ~ P Q  V6P9 Ughr whic3h $8 

szpeatad a5nea Weae aoiZe have dwelopad on d o l o & t i o  rock. 

The amowit OP aa3iaBwn ~ ~ i i ~ i g a d  f r ~ a  QOOO t o  dOQO ppm. (average 

48C-01, and the mown+ of wgnaslw ~mazged from 300 t o  600 

gpa. (average 496). 

The area# s$ p ~ a . a i ~ i +  in the Bidw@s* have beem deroribsd 
by Bor@Pz@~'t (X08Q) asxr oooaxgy$n$ a weQ@ extending aarorr rrouth- 

iauonsin and Xllinois iaLo Xndiana end ar belrrg a 

tswaition sane Bebxeen the sore aontinental area t o  the 

south and west and t;b+ mops marftiras and iareated area bo tha 

north tknd sarst+ trslnerition %one, t w t h e ~ ~  $ 8  bet;wll(~en an 

area of heavy winter ma\PPall sand reliable aunnaszl rat nr and 

Transsau (f938) bas shown t ka r t  the sas tra~d  sxtsnaion 

of the prriria, the pssirir paninmala, oooupi+a an area whioh 
doe@ aiff'ep from the heavily forasted region# t o  the north 









FZgwa 29 

V i e w  of mrcr heaviI*y farested north- 
Zaciw bilkside &$ C Q U Z ~ O  (Pi@. $30) + 













M p  taken f P o m  AlLen (1876) abnw- 

in& ercnriitwa~d range QO bkerola arrcil Star coin- 

uidenxrab wlt th  prairie p a n i ~ u 2 a .  





A recent and exlau$tivr rtutiy of the bissn [Roa, 295%) 

baa ahom We P Q ~ @ P  ~dtfi,g%# m d  the fmportamos of tNm large 
~~l tra Lhe acrsomatn$ eQ the bdiaa ,  A n  errXier work by 

Allan ( t87B) h w  aPds d@mon~trated this and has aham aZm 

rert;X~zlr of the bison whbh the rsabttla- 

mnk of th8 Int;sris~ of the$ wntinmti, Figwcn, 80, whish l r  
taken f ~ a n  Allen) &QW# %ha of2g5nb12 ~ m g a  of therr biaon artrt 



Whetkrra~ t3leaie people# l i o a d  in a ~elatlvely trselaraa 
region or auttwally u ~ e d  Pipe Lo clear land af tree# is not 

knawn, SbuB+n%r of elsr;lrly zaan in hmbrict#& at?!@## the us6 of 

fim by all prilralLtiv~ paopla, Stewart (1941) rritsrr the find- 

iw of se nu~tbar oP PaXsonr point;@ sn t;h@ grari~ier  ar arvidencra 

that the bunning of %he graarlandr m y  bava atartad e a ~ l y  in 

gortglaoial @Xmar before eraes hsd  becorns srtabliahed. S a u s ~  

fl$44) Pa of r llks apiniont that; early man bsoams a predator, 

an the large tanimalnr, hunted In orgmis'ed bands, and used 

fiw driver aa  r ahiaf m d  s f f sa t fve  wsapm, T1 aeoma logioal 

to assumre that fire rs$ uasd very early in postglaeial timer 

in the praiphg-fapest basder region, that the various mound 

bu%ldera uaed fire t o  keep the forart from enwoaahing, rrnd 

that the 1aGar hunting people used firs t o  olssr their f i e ld s  

and t o  bnareaaa bha paatwage fop ths bieon and other gaw, 

Pwther, Z;hrbm mat haye been crlose relotiormahip8 among a 



Rap @ma Thmaer (L893) showing 

dZstr3buthm ~f Xndlan arsuadrs. Tha 

aurnbsrs &Pen$ the Ohio River in prairie 
peniwula and the graipie-f orest ~ s g i s n  









distwbanaa a m  studigd and aar$rin obfeat ive  criteria Lhsreaf 

a&trabl%#had, a oar8rin amount of aubjsativity w i l l  probably 



Although there i a  a a@rtain mount a t  vahriati~n in soil 
depth In the &y lisxs pka%rices, in gmera1, the vwy uhalluw 
nature of %he su51 2s on@ af the Beart sund asc~lrSesC of? the 

oritdsrdaa t o  apply, SgiX dep0h naay vapy fraa b a s  than on% 

tnsh %o QVQF afxm inahel i l ~  E I ~ Q ~ J B I J  ~ ~ W ~ V I F ) F ~  Q ~athar oonrtant 
depth of' Srcsxa rsr2igbtly leaa  $Ian one, t o  two or three incrher 

by fwr Lbe ~omox1e~ l ,  Bare rsak ls@as and @xtremely 

spar#% vegatatian in the tMnner-so%% araas are ooLtDPon fsa- 

%wea ah the rLabg prairies srp~oSalSg.  Chemkotarirtio also 
i r  &ha bwobsd eaturs QF @he gmmrru In these u s a s  of very 







Ths n~~xmmlatur+ urrd i# B h h t  o f  the eighth edition or 
( P e ~ m l d ,  19i5O). Sinoa mrny of the 

/ 

pfanta 1sxa8hinbd In the qurabatr enp+cislhy were in vegetative 

Qr even in seedling aQ;agerr, pxabl~ll~rrrr in identif'ioation wwo 

rather comma, VmalSy the firat savera2 wsaks of  eaoh am- 
mer were d f ~ o L e d  La u~refu1 ~ampwlran of the I ~ O F ~  diifi- 

cult  plantr with brbmiwn spwimng. Qwst;ionable plants 

were oo l l ea ted  and tagged in hhe field and later Identif ied 

in the harbarim* X% is hoped chat there era a m i n i m  num- 
b @ ~  of 1dentfFfoation aPrsrr fn the rtudy. Several glantr 

prerentcbd problems w h i c h  resulted in a lumping of these in 

the? tbnal d a b ,  For example, although it is vary  eary t o  

4 l a t 2 ~ ~ r m k i  Viola ~lbdaL+ and Vf czla psdart;llfida while the17 are 
in f'hrer, I t  is +xtrermly dtiffiault and in many earcbr im- 

passib20 t o  ~ ~ B I ~ S I F & Q  Lhar two fn late auarm%r, The data fop 







pslrent thew ~ h w t s  would bas too  bulky and awkw-d when 

vmlour s a ~ w i r o n s  among iu&mdr wme t~ be lNkd6r TO OVW- 

~oxlne thira dliPfiou&&g tZle data were tmmrofrr~red t o  pmch czardr, 

mda, by d r i l l i q  haler around $Be adgw sf t3 a: 8 inch f i l ing  

canrdr and allollvlng each hole to raprsrraant m partioular apeale&. 

To inhicrt. that a r p w i a a  w w  gwrent in a stmd, the edge 

of the oar4 abo~a  %ha ho3.s ~aprssan%ing that 8peoier war cut 

out, m d  if the rpsrrlse osourred in one or more of  tha qwd- 

r&taI it# irztsc;luermy v&lbu4 wasl vrritean 8 b r u o t A ~  b lew the 

hale* Xt; bsia~ltnear okrqpls, t;her%fo~cn, t o  reparalo a11 rtanda 
in whioh any q w a l a s  is found P r m  ther atandr where that 

lsppaoiers l a  no$ groaslabnt, bloa ,  by placing twca ciwds repre- 

oentiag two strnnds stde b$ rlda, it k s  easy t o  note how mny 

and wWah #pa~ies Lh@ two atandr haPs fn @omon. A11 the 

data fron awk atsrnd were redused t o  ers wwda per #%and 

ad~ving. 

With %ha data 85vablabla 2% i# gaaalbla t o  daal with 

three cromon phflotroeiological oonoaptr. There a r e  fra- 







Two 3isrrta of? 60 arpesieas @laah follcpw @able8 3 and 4) L 

wMok rank the individual apsaier aoaording to their averags 

JF~spr~anai@ar+ TWr term has a differrent; meaning in satoh c a m .  

fn Tabla 3, averwe frsqumcy is obtained by d i v i d i n g  the am 
of the grqusnctiar sf eash r p a ~ i e r  by tho number of atasltda in 

W M C ~  it Q I C W ~ ~  SIMI litst ~ W O P I  tho.@ apecierr which m y  

a o o w  in only a Paw standr but wbera, for some partioulw 

reason, &hay have Ugh ireq,u@neicbr, En L M r  l i r t lng  ruah 

apsoiras muLd rank or  Wgh as, or hlghsr thm, thoaa specie8 

occwring in a l a ~ g s  nuarbar of rtandrt with relratively high 



TABLE S. 







i@ the gtuoli@n& ~i the am of the fraquenaiss of a grctioular 

dlao* Asale~$,%b se~t2cillaks, for fnstanaa, ranks ninth on 
L- 

%he, fir& Ph& buL only sigh%ssath on the aarasnd, and W a l i -  

of' a rgaatea %a one ar a few s%ran4a, or the f a o t  that the 









Xn p~rsgaring %he final, raartw l i a t  of rpecsiar of plmtcr 

Pound on the &y Zilaab prairisr atudded fn the prairie-forsrt 
boxda~ region sf ae~tbw#&tt)rn WI~~QIRIIIR, twa aonaapt r, fm- 
9?;isaeg and eanrrer~.nay, htew befen crombAnisl8. 3% praduct of 
average irsqusacyl Z.o., *UBDMt'on i: fp'uu'nc'e~ and eon- 
a&anay att;rsmptr Co coablns Intnrhncf m d  Intsrrart;and valuaa 
and Lo r m k  each r p e o e ~ a  aooordirigly. T a B h  9 i r  bared on 
t h i r  b w o - v a 2 ~  idea, a d  it8 genneb~al d~Sallkl~if;y with the pro- 

vfouoly dirauarad 1 2 a t a  l a  petchaps Indioative of the high 

Zewl of! hoaagenai-l;y amag a l l  the rp%anda of C N a  rather d i a -  

tfnctitre plant oomunitg. T M  r i r s apsaiaUy noteworthy 

among Lhs ao~rml~neat speaiea. 



Figws 34b 

Dirst;~ibuLlon o f  slpesiaa in 5 

eowtanay @Xassea {ba~ed on 149 species), 





TABLE 8 













Of? bhs total of 56 ta&ljteb~ o f  mngiosgaxvms mgresrnted 

in this Ti@$, 62 par oebsxt sf the ~psciear are f d w d  in the fax- 
Xow%ng iamiliest -sStas (23 per o m t ) ,  O~aunlneae (l4 per 
cent), &saceae (8  per cent]. muminosew (7 per ~ent), 

Lili~@@&@ (4 par c a t ) ,  ~ ~ F O P ~ U ~ P F ~ I O B P ~  (9 ~ent), and 

A a c S s m  f$,B per sent) .  T M P % ~  Panil lea were repro- 

mntsd by a ain&Xe apeaiet saoh, Sw their a w e y  study of 

68 ~ ~ k i c  prairi~s tr2 all Lypgr (&OW, daep-soil, &y lime, m d  

#and praixies), Chxrtis and aredna (2949) found *hs following 
f2ve ftmi%li@r %a b% Chsl beart ~epresentedt CJmpsaritae (27 per 

asnt 1, Braminer% (bar7 per uent), U~utalnqnae (7.2 par. oent), 

Aaal@&d.c%c% (1 .P  per cent), a d  Obabellif.e~q (3.8 per cant).  









A13 aatanda otudlkad In %Mu s~bution wws plssced along a 
g~stdi.snL brrraesd on the arwn o f  frequ#nctiea o r  the i i r r t  20 

ageeaer in the ordilirr based on Lh6 produat sf' tb aonrtancy 

and lisveragrit frtsguancg, Alt@gs%frrr, several gradislnte were 
tried, but L b  one baaed on the bfrst  20 trgecias aetbmed t o  

glva mrs meanPngFu3 r~sulta  G h m  8 gradibnt baaed on the sum 

of a l l  the apeslea, far %netmum, Undue iarportanes i a  placed 









4 
234 stands 10 

TABLE 21 

Ft 



The dkasf;r%bution of the a w b b ~  of apecrier In oorrtaaon in 
the pair% of sbandr and the, ratios for thess in8 iv idwl  pair8 

ikf ahdm In PZ~?~ZZ~F@ 3ej+ pap& shows, in addiBion t o  tho 

gsns~stL tx~tsnd, that any inc~eaascs 2rr n'illlttbe~s oS srgcealasrr in corn- 
tbs psipr w f f l  bel mest ZikeTy, mong the dominant 

agacisaa wMch oontr%Buter xaor* t t a  %ha slwanse o f  frequencies, 



Relat Lenship batween nwgBatrrs o f  

rspeciw in eummon in p a b a  a t  st;lslndsr 

szhrrg: a m  of Irequrrrnay gyadisn% surd the 

rar&ioa o f  the sum o f  frequencieas of 
arpeefiss @omma t;o pairs t o  tks suxli o f  

P~squsnaicaa o f  all s g e e i ~ r  in pairs, 





baea d@nonatrated when sbands ape pSm@d along a gradient 

bassad em the I- sf Prllslcyu@noiear af $Pus domfnamt; agecicaa, Thir 

unffo-ty h i e  bbsn %xg]r9#s@d tn rebvs~atl seirsz by numbers o f  

ap@eheas per $%and, b$ numbaris sf qmc3itea %a quadlrats, by nun- 









The p~12r14s attadiad f ~ w d  OD II, varieey of ghpaio- 

grapMet 8% tea  o Z ; h  grssvdL1y m ~ ~ a i n e r  ~f' southeaetsm Wi rs- 

cmnsin, ~aTaBivaly P3a.t-topped gzrairdea on the Galena-Platta- 

villa dolomitam, and v e ~ y  rO@@g r @ ~ % B ~ a ~ u t h w a s t - f a o i ~  bluffs 

along Cha gstisaiafipp2 River, The sMsf sriterio ured in 

picking rlrr ib la  fop artudy ware the .tram t u n  mill, ths wndd.8- 

turbed nature of the p r a i ~ i e  vegetaeion, and the high ro i l  
pH, Besouae of the & ~ l k l n g  uniformity of thew criteria, 
%her@ seems t o  Be XitLZe re&aon for twine3 t o  subdivide %ha 





4. Six aOasndr ahassn 
at ~ m d c m  617.0 



group# C~arr;tt& En arrr. effort .t;o idnd out w h a t  a o m  of there 
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The ertraaifs in the ether 4 m u p a  are about evenly divided 

between ths mrtlherrn Dane Oownty and t;h&r EVIisrstlrsefppi Valley 

prairies* Those stands having the hie;tnert mount of phos- 

phorus, thetrtsf~rs~ ase Z~caLed on the Galena-Platteville 

EaoXomite,s * 



soil Ca (ppm, ) 5000 4200 4480 

# spsoiee be- 
yond PAP@$ 80 35. 



8ugeslsrpoeed oa the recorded varirblea ie another faotor 

which pmbabky plays a P Q ~  in detmmaining of the vari- 
ations in  s g s ~ i e a  in t b  8 @wupe. This is the sas+to-west 

orienl&tion of the stands within the area wvered by this 
$Ludy* Althssugh this essaemds b ~ d l y  of any tmptmtxmce in dis- 

tlaguibshfag %b roiasthem Dane Oomty sltanda Prom the wrt;h- 

ern Pants Count;$ ensot, it is pmbablg irngrs~tmt In explaining 
%om of the d i f f  ersacea bskween tha f arth@r*rsajrrved Miesia- 

aippi  Valley prairie8 and tb I)WB County standsr 

Table 28 listtit tkte relatively few sgeaies whieh demon- 







the 3 geoflg"agbiaa2 amarzr aer a Egaarre of m u p i n g  tha stan&!, 

totaX o f  40 s t W a  wars oonrside~ed rlcmg an east-im-reet 

e;paditmt. Figure8 87 a d  S$ b b w  XC~#UXOI ~ Q X .  the same species 

wbn tbss 60 rtaadr m e  dividad 6 p u p a  of LO standl 
@a&, Prsoencr~ Sa wed  b r a  Snstsad of constancy and aver- 

age frequemy, eia~s mre atanda than quadrat data are avail- 

abla for  were adlad. These crurtrsta would auiggaart avem more 

T a b h  19 a P f w a  mre iIl?Lfommti~n B ~ Q U ~  v a ~ I a C l o w  of 

certain atp~oiabar ar@ng the 25 The aaukhern Dane County 

p ~ a i r i s d  a m t  g8#.asra21y, b a s  ~ f a h  and luah in p w t h  than 

%he e~thrs, Several af tfis agecries ralat ivs ly  sore import- 



Xncreaar& in par @erst% prsssnem 
aMqg an east*%@-waa& g~ordiaa% of 

w%utebua bS~ruta l~  Aster obXonatif~lfus, 

Amcrsraieurr, and;Pes,aasmklCo2iwql $cutallaria 





TABLE l.8 

C I  BVr f r  C. w e  f. C. CaV. b. 

A, Species showing a decrease in im;po~tanae when this 
opder 3s cun~erned 

3, Spaciea showfng an 
order is coneermd 



Tn coatAusisa Xt can be stated t h t  the high level o f  

bomgtsneitg &ewn;srt~ate& by the zmjor &pe)ail~% can be extended 

t;c, inc2uda the t m l o u a  soi l  n ~ t ~ I e n + a .  Only 8011 p h ~ s p b r u a  

a b r e  any weat variation. This be rs la tsd  to  the differ- 

tbms la badroek~ the laoutham Dane County m u g  of stands 

wh?lch kasla a m w h  higher pkoaphQrus content is kscatcrd on the 

@alena-P&a%tsvi%&e do kmik$zd.  HOwever, suoh other d l f  ier- 



TABLE 19 



For this p a ~ t i o u l a s  atudy 28 atantla t a m  ohoasa f r o m  
the ioPlowZ~g Xocatiomr (1) arithb tbs terminal moraine 
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(stands amber 28, 12, 32, SS, 36, and 36), (2)  j us t  outside 

the moraine, in an arcem undoubtedly affeated by drainage 

From the foe sheat (atanda numbair 10, 11, 13, 19, 42, and 

471, and (3)  farthep rarmoved from the moraine and probably 
nnt  directly dfectt94 by the &rainage (atands number 1, 6, 

T, 14, 17, and 18). 

A xarsdiiiawt;%on o f  Jlaccsardts coeff icicsnt of oommunity 

(;Taccard, 2928) was u8ed in miking co~wirsons  between pairs 

of stands, Thi8  ratio, expremed as a per aent, 5s  ob- 

tafned by dlv%ding $&a number of apeaier any two atan88 have 

in  ao-n by th& Wtal amber of rspeeiea found in  the two 

stasbs, Bithln m y  p u p  of  6 standa i t  ire posrsible to 

make PS ooragasiaoar, R e ~ ~ u l t a  given hare are averages of 

theas varioure combinatlone, as lndfualctd, men arsglbers ~f 

the s~bfdte graupr axle uomparerd with each other, the follow- 

fag average coaff iaienLs are obtained8 group 1, 55.8 per 

@en%; gmup 2, 50-0 per cent; and group 3 ,  62,8 per cent. 

The xssults given in Table 20 were gotten by comparing each 

of the 6 artan& within  the^ terminal moraine with each of 

Lhs s0ands of the4 o t b r  groups, These r e ~ u l t a  show an in- 

kcsreserting and oazwislarslt ehange as on% aoroSgarea the averages 

s f  stands withPn the mrafm with themelom (65.8 per cent), 

with atand8 just withnut the mraina (45.4 per cent), and 

with the $?arther-r@mv~d standa (42.4 per oent), 

These f indlagts Xead o w  to ponder postglaeial migrationer 

of prair2s floras-whether these 8iZferenaes refleat var i -  



TABLE 20 

sverager with 
6 stands more 
distant P ~ o m  
moraine 

41.3 

42e8 

4B.8 

46.2 

40.0 

42e2 

42.4 



mas soiltit frarrn 8 deep-soil, a~laasr243 prairisa are analyead 
nlao, the diiimvtsrcar af tbe variesue sire g a ~ t i e b r  are vePg 

m t a b h .  'fh soil@ a i  %ha t h ~  1 h a ,  griairlea me immatuss amd 

laak a ommb stms%ure; the baiaarat ~isss a m  0.t25-0,l mu. 

and O,l*QeO&3 me, mkiag them a osm fine sandy soil. 



ResuZts a f  mchaaicaX analysis o f  sofls  

first 6 staads on 12.3 3.9.7 15.1 24e7 23.7 4.5 
stus of fmq. gradisat 

J. 
last 6 s t a d s  an 3.8 13 0 13.8 39,5 25.3 4.6 
sum o f  f~eq. g~araient 

center 12 stanas 
on sum of freq. 6.8 12.8 1 5 e 7  36.5 23.9 4 -3 
gradient .c 

8 deep-soil ,  
misic p r a i r i e s  35.3 20.7 11e5 13.4 15.0 4.1 



109 

Of intercraat lalso slrer the &iff errenees found when the 

soils of the S geogrstphPe @ram and of groups of  stands 

along the sum o f  frequeneits& gsadisart are conaidrssed. The 

a o i b  o f  the zatrslrsd8 near the csnter of this wadient com- 

pars very well with %he overal5, average for all standa. The 

stands a t  the high end of this gradient are hers becams of 

tlae mra varied flora of these prairiesl aab thts, in turn, 

, I s  bacause of the variation in the m i L  These stagas show 

the begirmniags of a true prairie m i 3  i n  the areas o f  dseger 

~ ~ i l r  A peatar  m&a~ of soil r~raraplsts taken would undoubt- 

edly ref in8 the relatiolasrhips between so&& depth, a tructurs ,  
m d  a variabllPty in vagetathm, expressed by both numbers 

oP apaoiem per atand and 8- of frequrncisa, 

The 8ignl.f i c m t  differences batween the partic le-s i te  

distribution of W y  llma and mesic prairierr 2ncludr arspecta 

of s o i l  structure as w e l L  as mere particle 8ies. The crwnb 

slruclturar of the latter accowzW for the ubaueually high 

per cent ~f the P2rat  two classas. ft waul8 appear that 
~ e r t a i n  o f  Lhe atanda at  the upper end o f  the frequenoy 

@adlent w e  mc~tuallly tr~kwitional in  nature as far as these 

so51 characteris%ics are aoncsmnad, 

The cpitsrioa of ssll depth ala a aerana of delimiting 

waas  fw ineluafon was, pfeshapne, the simplest of all used. 

The variation i n  ssiZ depth %a the atanda has already been 



addition tics a dense m d ,  cbnars of such plarrte as Panicum 

Table 8% lists speaiss rhloh asem t o  be affaated by 

variationar iaa larail depth, Thasts mruXta nrhould be inter- 

preted ts exprese trends rathar than stbaolute preiersacss 

t~ any particular 80il depth. 

T A B U  28 

A, Spscierlsl ioun8 in quadrats on very thin-ralf. but not in  
quadrats fa dorag aoZl 



(3. Specie8 having a q w l  frequencies (+ 5 per cant) in 
bath phaacea 
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Ba a d d i t i ~ n  to  demxlstratia3g this prof ereace t o  warla- 

t fona in ao i l  depth, an a l t e q t  was m d s  t o  urra %hrr data 

f r o m  t b a e  qtx~drats as a rtandard with whhh a l l  the rstandr 

while "6" eanslbita& of the 90 CEesp-8oSX quallrats. It 18 

Three -sic prai~hee (stan88 mvaber 15, 49, and 81) 
rerstab3.@d C -8% a* f3 Xsarist; eisl %xpeis-B;rsel, When .ths dry 

Xinub g r a b l e e  war@ cmmpa~ed, Ot was fom& that .they could 

ba divMsd in%a 2 pcruprsr tbralar resembliag A mst, and those 

ssaembUn& 33 mat* T b  avsra@m s f  the staaac of &iff ereme8 
of thasta p u p s  0% stardsl are given in Table il3, 



TABLE 23 

A (tlrowoerfte- B (thin- C (deep- 
thin and deep- soil phase) soil phase) 
aoPL phrase) 

10 dry lber 
prairie@ 450 

J2 dry lime, 
p~eilserors 584 

A very few oi the dlry 1Sae prairies which reaemble A 

bstwasn the rasenblanctes of B and C are very alight. These 

a091 stands, A very islight correlation between thfa o ~ d a r  

strmtard. This latter f Sgure irs 714 f o r  the first group of 

tween t b  2 group8 o f  dry 1 b e  prairies ia slight and can be 

padieat  (Table 83) and the average& of the s w  of differ- 

enaea are coaverted to r paraentaga basis ,  an extremely 
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in Table 24. 1L seem doubtful that suoh result8 would 

oc~usr with aag but a verg uniform group of stsmdar. 

TABLE 24 

Of s p e c i a l  in%ertsst are t;hase rstands which are found in 

group 1, which @an be thtzght 03: being solslnwhat transftional 

In matwe* By the test applied in Table fZ4 it Gan be seen 

thtpt &thou& these stantla reseabfe h y p ~ t h s t i c o l  prairie A 

mst, $he* re~ermblanaats to both prgti~iera B and C are about 
equal* O P  thkt etaad8 in this gmup, one, number 35# haa a 

rcllhtt$oerly Iarp area with soil d6ptbPP of 14 inches and over, 

This p r a i ~ i s  haa a nwpb+r of spsaies nst typiml of dry 1ha 

s08ndr oocurring with q u i b  high Fraqwncies, For instarnu+, 

the frrsguenay of A s t e r  laeviar i r  95 per cent, Phlox piloua 
is 40 per cant, Balix humilia iar 25  par^ cent, Bromus Ka'lraii 

is 45 per ~ e n t ,  hatiara pizbsrula is 10 gss sent, and 

t ia tr i s  pyczhwstaohya ie 6 per oent, This stand is located 
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in northern Dam County. Of the 10 atands reaambling prairie 

A in Table 29, 4 QZP% f r o m  mrthem Dane County, 4 are from 

the ME$l~i~s ippi  b l a f f ~ ~  and only 2 are Prom southern Dane 

Celmty, This difPerlanc?ar, based an a f lordstic variation 

w i t h  a o i l  depthl can be added to efrossr enmerated in Table 17, 

T b  peearliw poaltion aiQ &and 86 c ~ l a  be seen by exam- 

ining Table 25, Hers it $8 oompared with ahallow-aoil stands 

(1, 32, and B) and with deep-soil atands (C and 15). It can 

bat sesa thak this stand acoupis3s a position between the shal- 

low and deep-eodZ prairies, although it is mrs like the 
thin-sol1 s t a ~ d o ,  

3 and 38 - 435 1 and B - 450 32 and B - 435 

fa the follclving ~trady of prairie number 35# r a s u l t a  

are baaed on 100 guadrata maswing 86 cm. on an edge. These 

quadrata wasre l ~ ~ a t a d  along Lwo paral le l  linels plaeed on the 

Song axis of %hie prairie, and the s o l 1  depth in the center 











A fPrzraZ fss@%lor" whZaQ1 tb218 ~tud.y baa mt inoludad excrept 

as a cxl%exQm P1n choardng aft@@ far 2nc&uls%en is that of 
disturbransla* Tt ~ t & i  ~ e ~ i l  %hat? tjb mti~tre~ 1 n t e ~ I . t ~ ~ ~  and 
dwaticaa o i  tb bkstwbassce a~ar all wry iwrtlnnt fn dets~m- 



Fwtibl~) &~caiaatbn a6 % f matar og di#tusbanue, dstemw 

inbag S $ Q ~  sf tb &Ufarerretm be0;watm preiriata an glaeSated 

awl mta-$lraeSa-4;@8 measn, %as rumdl~rte4 by thia rtu8y. %a 
iPXil)a bqpliaa %hat t b  pm%zr)ie 2n the dttwcsst is not of recent 
or&&# bolt aatuaXly axiaded 2n tfta DriftZstrr Araa during the 

Gary- aoG&ge @f %Be Wlisrcaonarin SO% ~ha)etia. Tkc) &npalrtanca o f  
%Ma i r  diaou+sadi Xat~r. 















Brlisltivs randonusas$ 4& aggmgatlol~ o f  p ~ a I P i e  
8psci*s, basad on mtio, ~ / f ,  f r o m  P air. quadrats. 







AEtbugb ehllgl artuBy irao20dw~ mo 8;esla%lard sxmmiration o f  

%a&Svldaak sgecf @a sevgral P @ @ t a ~ s  in- Xvsd in the Cenderooy 

Lowar4 ep@~agat&en c m  bs 118\~ba$i@a98. The ax$rme habitat of 
trfaaerss th8n-eoil meas i~b.f%brgl %@as thaasi fatvmbabXrst. s ib s  for 

m a t .  plan%e* Variationaa ;bn s01k depth im %haarea prairiedo have 

betsa mt%d, a d  aevelral of %he atp#cisrs: which w e  ~Lumped, 

au~k IW.@ 

asem very def f,phibf@Ly ti@ Pkar cro~~s3aQesolf w i t h  mmll weaa OP 

&eager roiE, Wwub$adlr amat t t i  t b  chmpsdl rrpseferls are 

tbua d i a t ~ % b u t e d  bscsum of the preaaZsn~~s oi vegetative re-  
grtrduetion~ hianevsr, sther PaoDsr~ &re prcsbably inva3ved also, 
Suab i&srmealLio~ arrPrsrtllZd be dPsrcovrrtsd in a ca~aful etudy of 

Lhs eutscsb a% t;haae p3a#tse ft i s  kwgs4 that t b  abQv8 

paatklb~& @of dlisL~IBu%ioa w i l l  aawvfs as a baa@ far rsucrh an 

autmaXogicaZ staQ, 





warmer and dxier  than the p ~ ~ s s n t  and that these xerbthsrmZc $p*d C' 





QZeaa~n (29m) b s  exgrearad tba Bli$e~antlrt iavaaioa 

oP habitrta and that v w y  early sxlara~ae ef the prafria w i t l a  i t r  
B M P % ~ % V ~ ~  dn3aiwmta &bag the expaad* @antAwaur~ r%dges, 

~ ~ 2 t $ a Q b ~  &ad m ~ ( 9 1 5 ~ r e t t ~ ~  Tk3ja, a~%~f'f22; ~i s g ~ t r c a ~ f i r  aomnrwi$y 
a t  Lhab ww&.a sSI tho1 ice iar mt oPewj bwavtrsr* thete thiar corn* 
mm1i~y ~pm8?~d  QU* an th aa~Pg cetxpms& XanSs i l i r  eloldant fmnt 

pl l tsn  a r a l ~ s i s  rbuairrsr m&e thz)ou@auQ; the arms onss ooverad 
@%fan Pa mde hem t b t  

both tha p ~ ~ a 2 r 9 a  a the bereal ;E@rilbglt ~pread out f r c ~ m  tiha 

DrilWkaaa &eba arrt51 lies m ~ g i m  s d  iewJr sas%~.bXiarbd a moaaia 
p&tas?nr The x t o h  Lhat th@ ritrsrsl bad ia fomwlng a pathway 

$832 %ha @at;~am+ of haasdt~~d spacrlaa waxl a t  the early s%agala 

dS xefegetdtt;i~i -8 aX8.8 bwm amfi>harsf,xsd by Qlrarre~n* An 

Patarrsrrtimg rsPa%i@rsaPllg pzlksbabry exist8 batwesa khe dwatioa 

QP %he raMng fa* with it@ extaernrfve gZaufo3 1aL~lbs and the 

bcsrsa'2 %orrark, 







c u r t  fgeadula, Hedwaxsr hi spida, arsx pemylvanica, meleria 
c s i s  tata,  Uthspermum aamsoarss, xalis vlolacea, Solidam 

Verbena striata, 



~s the dlstribubiaa e f  l u h t e n b r r g i l l h t .  in the D~iltle8a 



Tha aaater Plert  o f  dlpeoie~l (Table 9) ranks them aceor- 

d b g  Ca the pmduot of tha ooasrtanap an8 average frequenoy, 

ThSLar 9e art attempt to interpret a spacia@* impcwtslacre on an 

ovw-alZ geagraphio basis as well as on an individual atmd 

basis* T b  part iaulw order OP 8gmieia thus ~ b t a i m d  i8 eon- 

a2dersd to be ahwaalesieti~ af dry line prairies, The aim- 

ilartty betwema %he, master Lkat and such o t h w  list@ based on 

presence o r  fmquamy al~aer ha@ already been xagntioned and 3.8 

intel~preP;erd a# en tndioation of %hs p e a t  rsincllmity amng 

the main speciea sf %habe p~airiea* Tkte uae of the probuut of 

oaneCanc3y and average r~ctquen~y IP,  themfora, a method of re- 

fining the order of speaies. Furthc~r cornbiaatione aauld have 

bean used$ fop I w t & n ~ d ,  the p r ~ d u ~ t  o f  conertaney, average 

frequen~y, a~ld frequency based on the stnaXleet, box& quard~ats 

would have resulted in la series of atucrh hfgher numbers, but 

S t  f a  rEoubtiu2 that the iopd@~ bf 8 ~ ~ 3 2 6 1  w u l d  have been 

changed, %@%her this ~%lbct wouZd yield maningflul renrultrs 
when agplfed tx, la oommity hslving a wider variation fn size 

of major sgeafear. 58 aua uslawwered ggestionr The problera of ra 
few P I ~ B S C X ~ B )  lmge B e ~ t  important in afieotftng the growth and 

Biat;ributfon QPI o t b s s  ,, fa not tan ihqm~hnt o m  i n  dpy lime 



The 8Q;a~d~l:  h&~at b+(b% @WOLWB('~ 4I10~g 8 prrdient based 0% 

the s m  of! frragwn~ies o f  t.b i i ~ r s S ;  PO ~prsaiaa, 'fl.rSs ordsr 

Zrr mT9 than I 

bsanggsnnsitf ean ba dsmwtrzn%ss& with such rariables as .E~UB~* 

bs~er of erpacjtsar is  gua&sts, ~ W a ~ a a r  0% spzssies 9n cdamrron Sm 
rJ&w Pifsia @adis=$, e;nd @r?ipsoioalXy rLth a 

P ~ M O  @t;;lCa%~eB bp d f v 2 l i f ~  $m QP f ~ e q u ~ l w f e $  of spsaEes 

i o  esmm by ttb a m  ~ f !  irrequewies QP af3 the spesaPsta ia 

%t;h@sia kr;poupos. Wa?t$oslglit;-fr rt- ~Xrac), be eqrclarsad by tbs we s i  





TIm ibxbovar dlcammt~aB@d cllfffs~enwr do not expldlia deftrp- 

SLsrXy whr &asvspXeo of bmg@aalJr;y rlsrsl when vio l  nal tmdr 
a m  C O ~  $debred r of thg diff@rbk~88 w i l l  depend o a  a u b  

@eob&9c&X e%k&di%s m& y e t  atar&@+ Dbmrssb?a$@d dlffarences 

ahould I?ramm @ar aa gufdlrs fm planing ~sucr;h s;rrpsr%matal studfesc 

Xn a&&itSlsta Lo the appwrab ~sXlaS3iawhfp t a  the envirmwn%, 
$he %w't;sr hZs%oq or t b  Sa invsXtva&, This d i ~ m u s i o n  

has praiaumaad Lher sxist;aos~@ o f  dh@ p ~ a f k f a  In the l id twss t  not 

T;ka, rmults 81 mntaohatnioalZ mmXyerssa an& sail-depth atudisr 

show ra deffrzitct. %rm& of tbse  &Lands nPth a vary high 83- of 

$s~qursncies of a11 sgeciae t o w a ~ a  ti &re~pfllftian~f type o f  

fktllng Lha I i a U  @riteria em- 
p b y s d ,  k w &  a mre, wwiad f b r a  bglaauaer they hrava, usually 

099.y kn  p0rt io~5 a f  t b  tjesml, deeper @oZL ?rh6st3 @tan&? 

rebere9ebla t~ans%tieonarl prrairiaer m ~ s  than @i%&r ugifo~mly 

t y p l c d l  dsr liw or w w 2 c  p~ai~bae. OnXy the highly f ~ a g -  

tllsa%w!l mtwe of Qhe paaPrfe rermuintcr pretrsnla one f r o m  demon- 

the tramitifon Pram & dry Pim t;e, t~maritfomkl to 
d s e g ~ e i l  mssio prai~3.e in any one sgat. A l t b u g h  the f i ~ s t  





A great deal o f  ur%fomdly i r  dezzmtlmi~rated by liets of 

m@;p sp0@5e1 ~ m k d  acea~bing tie Ir%querzcy, greissn~w~ and 







The presesace af t2zea pr.srfrie in southw@s.tsrsm Wiacrctmin 
has bssn me8 t o  ilXustrate the p ~ i n a f p l a  that a gremnt-day 

plant warnntmaity is ther ~esuLL u$ rees~ay 2nt;arcacrtbg foraes. 

Them inelude- pa@$ and prihtrslen2; ~ s Z h a t w ,  ~ ~ C B ~ Q & S Y ,  phy~3.0' 

g ~ a p k q ~  g ~ i l b s ,  and bllstjtc Sacl;Cos?& Znaludiag both prahistorie 

aesrtratiux~ on tho p ~ r a f ~ i e ,  nr~tive p g u l a h t b z ~ ~  and the use sf 

f't3,rZian If*t~es; hala h e n  surnatari~aed % c k a r i f ~  Pwther the eco* 

hglc;taB posit%on af prairaie in tihe, Itt&ma't;, 
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