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1.

Experiment Designed to Show the Relationship
betwveen Soil and Chnnges in the Vegetntional Cover
by

John P. Boone, Jr.

Introduction

This experiment, which was inaugarated during the summer of 1938,
is designed to snswer more definitely some of the questions facing
present day botenists, foresters, and soil scientists. Some df the
more important problems we hope to secure information towards solving
are listed as follows:

le Con a typ;cnl forest community be recognised for eertain soil
types and how closely does the ocourrence of the one egree with the
extent of the other?

2. Con ground vegetntion be used a8 a mersure of site productivi
ty and if so, with what degree of accqrucy?

3« If natural succession is allowed to proceed without interfere
ence, at what rate will it teke plece?

4. 1s the relation between the dominant and subordinate cover
specific enough to make the herbsceous communities valuabhle aa'indlca#
tors of forest types?

b. 1. it possible to predict the forest cover at desired inter-
vals in the future?

6. If 8 subelimax community is more desirable economioqlly. can
it be maintained without too much difficulty? (4)

7. If the successional trends #iffer with different soil types,
what s80il site cherrcteristics onn the differences he attributed to?

8. In what ways does forest succession influence soil properties
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and profide developrent? If the chenges ere beneficirl, orn they be
encouraged silviculturslly?

9. What changes teke place in the forest floor and how do they
offect runoff and natural forent regeneration?

10. In the light of whrt has been learned what soil site charrcter
istics can be used in clnssifying forest 8ites?

1f fernrihle the findings will be used in improvwing foremst manoge-
ment.

Pormanent plots est-hlished on seven of the more importent non
agricultural soil types occurring in the vieinity of Dongles and Bubt
Lokes, Cheboygrn County, Michigsn are serbing as the basis for the
ntudy.

During the -swmer of 1938 srems suitable for study were selected
and vevetntion within the permsne nt p}ots were mepped (1) The fol-
Jowing summer soil profile descriptions were written for emch of the
gaven 80il types, and éamplea were taken from esch horigzon for physi-
cal and chemieal analymes (2)e. The 1940 problem deals with dcseription
of ground plant occurrence in the vidinity of the permanent plots.

I am grectly indehted to my supervisors, Professors F.C.Gates &nd
UeFe Remsdell, who have directed by efforts and advised me aonderning
the orgenization of this report; in sddition, Professor Ramsdell has
read the manuseript ond made mony helpful suggestions. The report has
2180 been reviewed by Pfofersor M. Senstius, his constructive oriti-
cism has led to reveral revisions of the original text. All of the

nore diffieult plant species hnave heen identified by Profeesor Gates.
I owe a special debt of gratitude to Professor Ramsdell for giving me

the opportunity to make this study. 1 em also under obligntion to

Re We Varner, gradunte resesrch assistent, for his sid in the collect-
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1qp of field data,

Object of the 1940 Study

Since this phase of the experiment is the first step in our study
of succession 1t is considered appropriote to review hriefly some of
the ecologieanl principles involved in this studye.

Proctionlly every forest community contains a suhordinnte flora
cmsisting of herhreeous and shrubby species. Some of these species
with wide rangen of environmentsl tolerstion cccur indepently snd
otherns thrive only under certeoin environmentsl conditions orented by
the dominant versetation. S8Since plents sre forced to eompete with ench
other for moisture, mutrionts. lisht, and growing spnce the more eog-
grennive epecieg eontinue to replsce their werker competitors until
nltimately those species best sdapted to the site remain in possession,

Through each develop mental strre to the estsbléshment of the elimex

forest association the dominants are sccompanied by o oharaoteriatid
ground flora. The ground wover at any one stapge is oompeséd of relinm,
charncteristio, and invading specles. Very frequently the climex for-
est 18 destroyed or the primnyy sequence of successionnl stages is pre-
vented by farning, fire, or logging operations and s new or secondery
sequence of strges 18 initinted (6)¢ - In this experiment we are more
concerned with these secondsry successions.

Intensive study of the ground cover will be conduoted by means of
the permanent semple plots. In order to reduce the danger of Adrewing
conclusions from relationships existing on such relrtively small areas
as the permenent plots a survey has been made of ground plent ocecur-
rence in the vieinity. This supplementary informstion will help to

establish the ground cover mnke-up and its present st pe of developmant
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'« fof'ench 80il type. When reauryeys are made at five yerr intervals ng

planned successionsl trends may be recorded in advence of their sppear-
ence in the plotse.

The dominant cover and the spperently more importrnt grovnd plents
have been descrited in an attempt to give 8 quelitative deseripticn of
the vecetation. In addition the plonta encountered in the survey have

b-en considered for soil indile~tor qualities.
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DMacuneion

This expariment may he nonsidered as one of the pioneer studies in
the eombined fields of forort egology, 8snils, and 1lsnd use elnssifice-
timme It 18 one of the fow suoh studieas whore purposes hrnve heen de-
Tined with the intention of oarrying it throngh severrl panar-tions.

A considernhble emonnt of dsba muat he obtrined ond mony yerrs moy
paos before meny of the questions cen he answered. Throurh informetion
obtained from « review of litornture snd observrtions mode in the field
it 18 posalible to throw some lipht on & few of the anestiong,

In the onarae of the seven soil types under observotlon it ie yos-
pible to recosnixe forest communities typical of eschas Recognition is
possible here begsune there 801l types rre quite distinctive snd their
toposrephic position hes s direct infinence on soil moisture. 2 count
0of the numher of species recorded for ench #oil t:pe shovs & progren-
sive incrense in numbors from the firiest soll, the Grayling Sand, to
the wettest soil, the Rifle Pent, Where the Rifle Pent end Grenby Send
soil tyvpes edjoin any of the better draincd woil typee the trsneition
between plant eomrunities 1is pronounce%. Flsewhere the community tran-
sitione ¢xe not so noticeble. liany of the species fonnd here have very
wide distridbutions snd their hebitet preferences vary with their rrnpe
80 our conclueions probebly sapply only to this loerlity.

The use of plents ng sile indieators hre eroused considernble in-
terenst in this country but the results of seversl attempts st npplicant-
ion of thae thenry have not eaunled expéotations. In this siudy it wes
voasible to associate cexrtanin herhnceous species with pgeneresl soil eon-
ditions, momely; pent soils, poorly drained sands, losmy sands end

sandy loams, sud light well dreined sande. <ihe value of indicateors se-

lected on the basip of this classification 1s reduced hecnuse the soil
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coﬁhitiona an defined omn bhe recopnized more essily by the presence of
dominent tree species. In saddition, any classifiertion such as this
mey be coneidcored ineompletes sa long as successional rel~tiounehipe ere
not condiderad.

Plents mry rerve ns indiartors of anil moistvre ,hvrma content,
minernl content, and of anyv other combinntion of environmental fectorse.
Bnt hefore the plrnts enn he nmed as relinhle indicntors the fnotor or
combinntion of fectors oriticai for.them must he deternined.

The value of ground plrnta as indiec~tors of sf te produnctivity is
ofparticnl r interest to foresters, but it mmat be remomhercd thet the
reanirements of various tree sprecles differ nnd the stondard of’eite
prodnetivity therofore vorier with the erop speciles.

The most comprehensive eveluation of site indic-tore in this
erunatry hes hoen mede hy ¥ittredge in his study of the growth rete of
aapon(b)e Ho hns donnd thnt ns indieators of site elnss plont comuni-
ties ars more relinble thnt individunls, but soil profile chorreteris-
tica show n betier correlrntion with site index th-t plant commnities.

Perhaps the most vigornus oeriticism of the indiortor theory is thst
made by Coile (8)e His arpuments are well founded and in brief they
are as follows. A oclanssifioation of forest sites baped upon ground
venatation 18 valueless when the vegetstion is destroyed. Site classi-
fiertions should be bneed on permanent site fentures, such ns, B0il snd
Hoporsrnphy .«

Colle believes that ground vepetution hos & limited valve &8s en
Indietoxr of trze growth heecouse the trees heve & more extencive root
systerm which ennhles tham to use the goll nore completely(8). FHis ree-
son mey he questioned heenune & hirh porcentnge of the feeding rooteof

trren nre conceatroted in the seme upper horisons occunpied by the roots

of herbaceous plantae.
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L Plants eommonly associnted with a given forest type 4o not repre-
sent the same environmentnl oonﬂitlbne when found in esn aspen field as
they do when living in the hirshly competitive forest environment.

Another problem which nttrants grent interest is the eorrelation
between 805l succespion and plant successione Investigators know that
vegetotion affecss soil properties chiefly thraungh the action of humus
and water and mitrient seeking roots. Becsuse of its favorable effeot
on soil moisture inecorporated hurus is of especial dmportence in the
heavily drninod sand soils. In suoh porous 8oils humus inoo rporation
should tnite plnce renrdily s»nd under protection from Xire the moils
should improve. JTumerous firem in the past h%ve undoubtedly resulted
in 8011 dotoriorntion,

The heavy ooncentration of feocding roots in the Aq, A1, Bnd Ap
horizons obsexved by many investigators testifies to the importence of
the numua (9). It would dbe Anteresting to kuow if the root distribdbut-
fon in the soil profile chnnges during the ocourse of forest mnd soil
guceessione For example, the Rifle Peat © 11 probdadbly will not change

materinlly, but I believe we oan look forward to a hervier surface se-

cumulntion of hnmms on the Granby Sond.
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., Some Suggnstions for Future Study

In 8 study such as this it would be excellent Af all the factors
end phases influenoing it could be investigated also, tnt expense and
time svnilible impose certain limitations.

In investigating the relation botween forest suscessim and soil
profile development we must get to the herrt of the problem by isolat-
ing those influences which vegetantion exerts upon soil. As mentioned
before vlants affect scll properties chiefly by the actiono £ humus
and wnter and nutrient seeking roots. MHicroslinate is probadly a 1ittl
lens importente Isolation or renoval of vegetntional inflnence might
be sceomplished by removal of vegetathon from within arens 12'312'
nquare or larger and est~blishing permanent plots. If thece surfaces
are kept bare of plents and all kinds of litter sre removed vegetation-
al influence wiil ba redueceds The roots of dbordering plants should bde
govered by trenching arvuad the plots avery swmer snd if ®1e orowns of
neishboring troes are not sllowed to extend ovar the »lot vegetational
jnfluence will be snffioclently eliminated for prrotical purposes. At
the conclusion of the experiment soil profiles from thsse plote eould
then be compared with normal profiles ﬁhtainaﬂ nenrbye The soil with-
in the plota will probably retrograde but the comparisons vd 11 give
coﬁorete ovidence of the inflnence of vuretation nnder local concitiﬁhs:
Sinpe golor differonces are important in profile desoriptions and they
ere difficult to descridbe accurately color photogrrphe mAght be useful
in regording coloxr changes for publicsation.

I think a study of root distribution with in the woil profile wounld
be a guod contribution to the studye It would help us to lerrn what
80il properties are most favorable for plant growth and how certein

oreclos make their edjustmentss Depth of humus ineorporetion, soil




- moisture, end deoth to wntor trble, bame exchonge cepreity, textnre

profilae, sllt e~ntent, end ivhereat fertility nre some of the import-
ant factore (4).
If throughnut the exreriment the ground plent studles rre confined

to the immedinte vicinity of the permenent vlots thars mey he cone

a1egtion acneeralag tha relisbillity of the eonclusions se orrlind to
tha 201] Lyine 16 mny he winn to moke pground plant stndles from time
to time in oompar dle commninlitice on other parts of the 9211 trpe.
This spproveh la sdvantageons heesuse it oliminates tha need for sddt
ditional permoaneat plots rnd permits a hetter establishment of the
tyolead foreat eovers It should asleo revedl sone of the sueccergional
roidse

If the suececsiuns oripginating from erch of the didforent dlstur-
bsncen, sueh as, forming, fire, end logsing, differ prently they should
5180 be worked aate

In =ddftion 1L i ht be well to cousider the advantopes of record.-
lng specidy abuadances ag well ag specles frequency. Irequoncy studlea
£re uncd as s mengure of specics dispersion (3)4 Sueh wludies usuelly
regopaize only whether ¢ gpeeies 18 present or not end the relntive

yercent-oe of aemple srees in which 1t occurees The imformntion obtaine

ed gives one seme 1des of the horogenelty of the ecmmmity but it doee~

n't exnrass ecologlonl Aominance artisflretorily. This will he vniecr~

ntood when 11 18 remembered that by thie method one plsnt Iin & plot hes

juat as much veight 1a frequeney determinnticons ng a JOON individuels

of the ssme specles in e plote I believe in the fntuvre ve shouvld re-

cord more informetion concerning the shundence or yercent of coveresre,
In mehing comnunity snd succossion sgtudies Gates rerort on the

vegetation of this region should be consulted. (10). Professor CnQes
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descriptions are detailed bt they heven't been linked with epecific
£0il Lypode

Another report which ehonld be rend is thrt by Colle (4) on forest
goil prohlems of lisnstern United Stetess It includes & summ-ry of all

the more imvortsant forest eoils literrture ag well as a comprehenwvive

ouiline of speelfie forent noils problense
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Plot 1 Grayling Sand
Permsnent Plot and Quadrat Compariaons.
Permenent Plots RV SKE F.l.

Arctostaphylos uva-ursi
Carex leucorum

Epigaea repens
Jelempyrum kinenre
Prununs cuneats

rloris nqnilina

Guercus bhorerlis
Vaceinium pennsylvanioum

PO PDd P pd DM
WM OO OO WO

Plants with High Frequencies Not Ocourring in Permsnent Plots

Species Fels
Clrdonia rangiferinn 96
Oryzopseis pungens (533
lyricn asplenifolia 42
Moss , . 29
Aptor lindleyesnus L9

Plot 27 Rubioon Sand
Permonent Plots v SE Fels

Carex umhellntn
Diervilla lonicern
Oryzopsis pungens
Junercus borealis

Pinus Strobdus

Pteris ri1uilina

Rhus glabra boreslis
Vocoinium pennsylvanioum

MO OO™X MO
OXMPMMNMOOM

-

Plante with High Frequencies Kot Occurring in Permrnent Plots

Species Fele.
Dnnthonia spilents 30
Convolvulua spithamneus 20
Oryzopsis snnperifolin 10

Symbol Jegend

.present in the plot
not present in the plot

o™
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Plot 1 Grayling Send

Supplementary Plant Occurrence Data

Based on P4 list cundrats of one squore meter esch. vadrats spreed
et & ehain intervals, 12 on a line runniang west from the northwest cormer

of the plot and 12 on =2 line running erst from the southeast eorner.
Field observeticne Augnat 8, 1939,

Species Qeceurrence Freaqanency on
in the 24 quadratis the basis of 100
Cladonin spe. 23 96
Vaceinium pennsylvanicum 23 96
Carex leucorum . 282 9e
Prunus cunenta 16 62
Ooryzopslis pungens 14 b8
Quercus horealis 13 b4
Myrica asplenifolis 10 42
Pinus bonkslana 10 42
Voss 7 79
Aster lindleyanus 7 29
Arctostsphylos uwe-ursi 6 2b
Melampyrum lineare b 21
Pteris aquiling 4 17
Unkoown grass 3 12
Comandrs nmbellats 3 12
Apoeynum sndrosaemifolium 3 12
Bierscium paniculatom 2 8
Anmelanchier cancdonsis 2 8
Hellanthus occidentalis 2 8
Epignea repens 2 8
Danthonia spicnta 2 8
Prenanthes recemose 1 4
Panicum zenthophysnum 1 4
Populus grendidentata 1 4.
Solidsgo junces 1 4
Iactuea canadensis 1 4
Viola arensris 1 4
Panicom depruperntum 1 4
Aster lnevgs 1 4

Plants nenrhy but not in any of the quedrats:

Accr rubrum
Pruiug serotina
Hlieracium venosum

Csmpanula rotundifolis.
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Plot 2 Hubigon Send

Yapelrtion Peseription

Tha trse covnr ia the vieinity of the lubivon Send 1lot cornelsts €
s relrntively opou unaven aped stend ' whieh thke treag cecvy In rmore or
lang deare proura nepar-hed by laras ocveninege Treoot for menyv grvond
clnops of Cunrceus horanlis ond Aeer rubrim the diseontirnvi-ue gancny ia
aominated by Yopmiung gr-ndidentste, The other hsardwnocde, Betvle popyrd
tersn, Poaulug tramuloldas, rnd Fegus greadfolis rrs not thriving ond 8o

not ocove froqueatliv enonsh to be of 1mvorbquce; Thae eroxng of thoe vwid
1y diapersad RPinua rosginore project ahove the osne v formed hy the sop
iR, Seed {reecg of Pians Strobug sre evon more lans Infraquente
seattered secoedilnzs pad seplinegs of Tinns resinosn heve hoen sueceecnfnl
in esbablicbhing. thoanealves but they rre not meking repid growth on this
Bltee Ihe spaxce grownd plnhnt covernge 1is similer to thnat of other
61008 where fires have redue~d the grocund gover to s few of the more
exerophytic sisecinge (f lhe herbnceous spegies Ptoris nnullinn is the
most eontrnicuour, but ity smuller size and low density hnve resuitad 4n
g voor loyer developnente Aunother greg-riouna specics, Vaeeininm peine
is very common vennnth the Ptéris, but Tisrvills loiilcere 18 not anite
as nbhundernts ony of the trre eopecins, “‘uercens horeslis, "etnls peny-
rifoxr~, Pinms regsinose, Pommluves tremuloides, Acer rvtron, ond Amelsn-
chler canedens2is nre repreaonted by & fow secitered ccedlings. Tn the
moxro extonaive opoen nraan, moannrg and lichens Cled 'nins form lrrce
cushlons. Reduced ecomeoetitlion neems favoroble for the develorment of
grosno anfd sndcess Althov:h no specles is ecpeelaily ahundent, the

etools of Danthniis sple~tr, Oryzopais pungena, Cnrex vrhallrts, Orv-
nopais nsperifolis, Panicum meridionele, Carex leweorum, end Poniem

toucetorn:, torether from » aonepicuoun prrt of the prcwnd covers, The
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'othei'plant spcoiers present, such as, Aster laevis, liierancivm epurantio-
cun, Gaultheris proecumbens, Epigea repens, end Nelempyrum linesre ore

typlcal of pinelonds but here they have alimitcd ocourrence.
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Tlot £ Rvbicon Send
Supnlemantory; Plrat Ocevryence It

Baped on £0 1ist aquadrrts of one sruere meter esch. 'urdrate were
spiecod ob 7D metoer intervals slone lines ruaainet outwrrd from the 060l Ae
plote Thirteen unre toten along a line ryunning north from the 'V corner,
12 alon a line rcwroins erst frean the 1D cornox, 12 Raorng: o 1line runaninug
south from the Si eorner, oni 13 nlong n line runuing wvegt from ithe §°
GOl I'e .

Mleld obrarvations July 22, 1940,

Ground vlante

Speclien Uaourrencoe Praaneney o
in the 50 quadrats the dbasis of 100
Ptoris equiling 0o 100
Vaceiglum penneylvanicun 16 37
Danthonia splentn 16 30
Oryzopsia punreng ia 28
Cerox rhellntn 13 26
Dicrvilla loanlaern 10 20
Convalviulng aplihnmana 10 £20
Ooryzopais caperifolia 19 £0
Aginy dnnvia 4 B
Paildeum nexidlonnle 4 2
Pomnlina tremuloidna (esedling) 4 8
cuoxrous vorenliig (secedling) 4 6
. Miereoiywn porsbhuvom 3 6
Agor rubrum (scedling) 2 4
Amelsnchier canndessis (seedling) 2 4
Betula panyrifars (asc~dling) 2 A
Carex leneorum 2 4
Ganltherin procurhope 2 4
Nelampyrum linonve 2 4
Pinus resinosa freedling) 2 [ 3
Rhus glabrn vere horeslis (scedlins) 2 4
Panjcum tsugetornm 1 2
ross snd lichens Averrce coverspe 175
Trees ond soplines
Tormlus ¢grendldentrtn 7 14
Amelonchier grneideneis 2 4
Populus trenuloides (mepling) 4 &
Aony rutbram A 4
Popdlusg tremmlniden e 4
Guergus borenlis (enplingy) 2 4
Be lula paypyrifexs 1 P54
Pinus resinoss (srpline) 1 e

*Trecs lesn than 1 meters high end grooter then 1 moter nre clrrared
as cuplings.
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"flot & Roselewn Sand

Vegatntion Deseription

the vegetntion in the vicinity of the permanent plot exhibits a
tronsitional nature betiean that of the aspen, pine, 2nd mnople-beech
vonsel- btimge Irrpe~tooth nspen, paper birech, snd red £nd white pine,
tozether £O0rm n miced wneven-nrrd stand of varying dénsitye. The ir-
re,uler spaoling of trees of verious opges and eizes hns produced n dlg-
continrong ernopy frvoroble for mony of the lirht loving speciese. The
lerme tooth eoapens (Populnus prandidentata) with their wiceoprend occur-
ro:dce =4 treos nnd saplines chrrecterize the strnde The crowns of the

sonttored red (Tinns resinosa) nand white pine (P. Strobng) extend con-
gpleuonsly nbove the general ornopy levels A few Rhues gl hrs horerlis

saplings ocenr in the openingse 1In seversl plnces clumps of Cornuna cir-
cinnta form small thickets. Two of the shrubs, Cornus cireineta, Vi-
bur-iim seerifolium, ond the understory species, Acer pennaylveniocum,
which nlso ocours here, nre cheranctoristic of the mnple-beech nsasocin-
tione The prerence of two saplings of Prunus serotinn end Acer sscohse
g and oacnsionnl nbus allegheniensis sugpests that the soil type mey
be invadad by the hardwoodse Although ti:e Pteris aquilina hed n frequenc;
of 190 in the nundrats 4t isn't sbundent enough on the top of the hill
to form 2 well developed layer; however, along the northesnt slope it is
mora numerous and its lenves form s continuous canopye The other sudb-
dominmat, Dierville lonicern, also has A wide distributione There the
Pt2ris cover is not dense Voceinium pennsylvenicum sppenrs freqnently.
Cver most of the ground surfoce the lexsf litter is very thin. 1In the
open orens Reveral grass speoices sre common and in & few places t hey

are ahundant, two of these, Orysopsis asporifolis end 0. punges, ere

tyrie~l pinelrad mpecies. Teoberry (Gemltherin procumhens) is common



o
17.

. thraurhont the vieinitye. Some of the common aspen ossocintes nre Melem-
pyrum linesre, Aster l=aovis, #nd Solidego hispidn. The meple-beech o8so0c~
intion im plso reprenentad hy several senttered Smilrelne reocemoss: end
Trreln scceundnese Benenth the shade of the Fieris on the northerpt elope

Ployrole praneifolien s one of the few abundnnt svecies.
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Plot J Rogelotm Sond

Svprlementory Plnnt Qocurrance I t-

RBaged on 60 1ist oundrats of one saunye meter ench. Jundrats vere
taken at 2 metrr intervels slong lines extonded from the corners of the
0~ 1 Aes plotse Twalve sundrats vere taken srlong a line running north from
the I corner, 1% alons a line ruming eant from the Ik corner, 13 erlonr
g line rmaiuy, anuth from the SE eorner, 15 nlong & line running west
from the 37 corm-re Finld ohscrvations July 18, 1949,

Sronnd plents

Cpoaoles , Qeccurrence Froqueney
in the bV quadrats gn = heeig of 190

Diexrvilla lonicera 29 68
Pterie squilinn b 1))
Gaultherin procumhens 18 *6
oryzopslis asperifolin 12 ra
Melompyrum linenre 11 29
Polygoln Paucifolin 9 18
hater 1lnevis 7 14
Voceininm pennsylvanicum b 10
Oryzopeis pungens 3 6
Sulidepo hispida- 3 6
Corox umhellntn 2 4
Rubns alleghenienels 1l .
Antennaria neodiolosn 1 2
Cornus aircinnta 1 e
Apocynunm androsaemifolium 1l b4
Botula papyrifelisa(seedling) 1 2
Boetula prpyrifors (sprout) 1l P
Hieranclimwn surantiscum 1l A
¥aisnthornm eanndense 1 2
Panicum méridionnle 1l 2
Pinus resinosa (seedling) 1l 2
Rumex anotosella 1 b
Salix roatrnta 1l b
Smiliecins racemonn 1l 2
Ager rubrum (secdling)
Pyroln soynnda *

Troes and saplingss 7 14

6 12

popnlng srnadidentetn : 3 6
Popirina creadfdantatis (aenlingd P A
Duerena hoeac1ir (enplinag) 1 2
Hiing s7lnbyn horanlis 1 3/

*Treeg lens than 3 meoters hi.h rnd srecier then 1 meler rre elreeed
ns ssplingr,
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Plot 4 Fmmet Loamy Sand

Vegetation I'cscription
The vepetrtive ocuvver in the vieinity of the plot ir doninnted by n
relstiveiy conse stend of wspen. Tho two dominant epecles, Topulns
grnﬁdidnntntn rnd Ptroemuloides, nvernme 2"---4" d.bsh. rnd occur in «lirost
el nmhers. Codominnnce 18 shared with ocevsionnl eroups of Acer sre-

charum, Pagus randifolia, snd Acer rubrum. %These tkree specles, tocether

with !fcer peunsylvonienm, nlso ocour id the understory vhere they bhely to
form n densar crown osanopy. The occurrence of the [cw Pruave penneylvrpi-
ans and Ehus glebrees seems reontrioted to severnl openinca in the etrnde.

A luxurient prowth of Pteris rquilinn forms a consplcunun leyer vrrying
greatly in donsity, ecnopy elosure, ond heipht. One of the rmont prominent
festures 1s the widespresd ohundance of Rubus cllegheniensizy “here Lhe

Pterie loyoxr is dense tne Rubus bushes sre emnll but in the less chrdy

ploces they sre oodominant with the Pteris aquilinene The ground anrflcce is
uniformly ocovered with s thin layer of lesf litter. ' he snallnr crovad
plants nre noticeably sparse with most of the specles ponrly repreventede
The one exception is Hierascium nurantiscumi ite rosettes <re nbondsntly

and unjformly distributed throurhout most of the sren. Some of the other
species have a more localized occurremce. In the plecves wliere & crowvn
ennopy hasn’t heen formed a few specimons of Ansphalis mrapcritocer, Soli-
dago eansndcensis, Convolvulus spithamneﬁa, ond Antennnrin neodioier sntill
romaine The invading hordvood assoclation is reprcuented hy o sentiering
of liedeoln virginicnn, Lyennodinm lneidulnm, Pyrola seennde, Pe elliiptien,:
Streaptopug ronen, ~nd Trillium grandiflorume. Severel of the othex opeeles,

Similacina raconogn, irientrlis americuns, aad [iitehelln reponn, rre com-

monr on the he-vier gaund sollse.
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o Flot 4 Emmet Lormy Sand
Supvlenentery lant Oecurrence Inte

Buead on 60O liet auodr: e of one square meter etoh.s Cunfretg vere
spuced ot one metler fufervale £long linen extending ovitard frem ithe envp-
crs of tle 0.1 nere plote hivieen aquadrote reyve Arken elionpg r Tine reaning
nm th frem the 7 eoynevy 1P ernt from the HER corner; 13 rlong s'line rn-
niny 71 45 Vi from the §7 enrner; end 12 alongt £ling mwiing 46 W from
the 99 corner. Miel@ ohs~rvations August 1, 1940,

Grovnd plants

Zpocles Dachrrence Prequency
in the bV quedrnts on & basis of 100
Tleris squilinn 49 o8
Lubus »llerhoninnalie ' 48 96
Ilerceivs surntincum £ Al
Smilreine rrecwnosn 10 £0
Texozecim of fialnele 18
2eer rmbrmm (oredling) 14
Convolviius epithrmaeus 12
4rroatls (oaonilonngen) 10
“aicontherom ennndense 10
Irieatrlias morienns 10

iteholln ropens

Batula papryrifera (secdling)
Trillivnm ysrendiflorum
Ualenntm monocot 7 (Beedlin)
Anoeyniuna amdroganmifolium
jactuen eannqonala
Ploytricuum 8pe

Topulug prandidoatate (seedling)
Fyrolsa seomndn

sgoy gecohnrua (seedling)
sauphelis narpgoritacen

Carex (rpe unkaiorm)

Corox gap. nakaow:)

Chrax (eps widuiom)

Carex nmhallntn

Duathoala spheetn

Pplloblwn anpustifolium
Fraxinus smorioena (seedlinr)
Lysopodiuam ol votum
iinhenaria ohtnente

Hiabonaria (spe. unknown)
Pyvrolna ellintion

ilodeoln vipginiana

Pranusg penngylvaniea (secedling)
Solidnpo onnndensis

b fd fod ok et e e e e el S S e R O D VUG RDRSIT ODIE

MMM AP BONIND

Trees and scplinge”

fopnlus proandidentatn 11 e
frunus peaasylvenien 7 14

hhvs glahra borerlis (snpling)
Acer erccharun 1 2

*Treens less than 3 meters hirh snd more then 1 meter hirh are eleracd
ag g°plincge.

]
(4]
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o vlot 4 Dot Loomy Boend
Termrnent "lot nnd Jusdret HSurved Conpoxieons
FJermonent viots ) Jiv: Bl Foele

Hierecolwn nuyrnticsoiun 0
Pterls nqullinn X X
Rubus ullerheniensis X

Speciee with I'irh Freomencies ot Oceurring in the Permconent Plots

Smilacina rncemnan 20
Tornxiovm orficlonnlis 16
Leey rubrinm (eecdling) 14
Couvolvulna spithemneus , 12

Plot 3 Roselawn fand
Pormmnont rlot rnd tundrat Survey Conpnrisons
Parmonent Plota nw 9= Wals

Senr ruhrim
Atonnarin gansdensis
Apooynum nndrosaemifol 1wm
Aster Jaavias

Cnrox lencoran

Crrex umbellsto
Ilerville losicersa
Brigeron ennsdengis
Ganlthoria proenmhens
crryzoneins asperifolin
Pima resinnan

Ton goiprenss

o0 puluatria

Ploris coullian

Lhuyg z1lnabra horenlis
itubne »llachenleannis
Jolldago hispldn

QOO HOCHMMKXOHRNMOROC
P>k b4 bd Dd P4 P M HEOMCT RN

‘Species with jilpgh Frenquencies llot Occurring in Permnnent Plots

relampyrum Jinesnre 36
Polyrola pouneifolia fa
Vaceinivm penneylvenioum e

(ryesopsls povngenn 14
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D "ot b Seupntnek Ornd
Veretetion leseription
A pooriy stocked stond, dominoted by Popuius treinlolides, ferme the
dominent covers Of the (wo agjpens preseubt Fopulus (rousdidentnic derelops
into the lerpest treess Insect defoliction and consldmrable windfrll ne-
inon the Populus tremuloides hos Rolpod to produce a lirht, lrrormulex
crown gonobye Seversl other trees of this species rre dying s the yeenlt
of the ottoelr of rn insect which leavas a spirel scry nround the holes
The Popnlina psranfident~tas are apparently uneifecteds Sonttered groups of
Betula papyxrifora complete the strnde Soplings of 8alix dlscolor ere com-
moa vhile thoss of Ables balsames, Prunue virginiano, ené¢ Fe norotine ore

infrequonts Among the ground plents there tre ¢ lex;ye nu ber of species
pregont but mrany of them heve snly & looelised occvrrences 7The most nbi-
quitous specles nre the subdominente, Pteris squilina end Apocyanm 2adrfe

snenifoliumg together, their tops form & oconsplcuous loyrors Vhere the ley«e
er 1s denser there nxa fower of the lower pground rlents. On ell eides of
the nlot excoept the northesn«t, Diervilla lonlcexre vwes ¢ froquent codominent

in the lsyere. Townrds the southwont, nerr the edpe of tho swrmyp, Pierville

increcced nbruptly in sizge and nbundrnces The nme rons openings in the
Iteris 1ayer permit mony of the open field epecices to develop, especinlly,
Solldoco ernsdennis, Npilohivm anrmugtifolium, And Anaphalis meyperitacen,
lerre dovn loga end nspen lenf litter form £ good preportion of the pround
floors ‘he hurmosiy ehorncter of most of the surrounding arer helypn to
logalize ground pl-at distributione Some of these snecinn with A limited
occurrencs nro 0lintonin horenlis, Cornusm ounndensis, ledvola virginiann,
liaianthemus oonndense, Pyroln chlovnntha, Frregerie virginleno, 2n@ Poly-
trichim spe 'the prevcnce of Faquisetum sylvatiocum nenr the swemp is pro-

b bly due to the moisti~r eonditionss On the rord which pneses nenrby the

rosettes of Jllerrcivyt ee-hrun hrve formed a dense covere Throurhont the
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. piceis rad vlong the rord sevesnl prens gpoglies cre ocortiefly Denthonia
spiocaty i the eunmesn pepen prens, but Fon pretennisg #ud *hijevm preten~
gio rre nyohnhir eagenpan fromn on 0ld nhondoned £ield shout three chnins
te tiie noxrthersle A enusiceynble numbexy of lexie whits nirne otvmrea In
the vieindt: suavonts Lihe svitobllity of the site for this speocless ©ne

rcd pino areedling vwes notlacd noarhy, hul alaee the nenrost pine ere -

loag Qonsles Luke 2bol owe=fonrth nile o nthuerd enoding in mpy be slove
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Plot 6 Saugntuck Sand
Supplementary Plent Ocourrence Danta

Boged on 46 1int quadrnts of one square meter erch. TFifteen quadrets
spaced at 2 meter intervals along a line runuing I 46 E from the SE oor-
ner of the plot, 16 at one meter intervals slong & line running N 16 B
fxom the NE oorner, and 16 st one meter intervels elong n line running
sotth from the SW corner. Field obser¥ations July 9, 1940.

Ground plants

Bpeoles Oocurrence Frequency on
in the 46 quadrats the bdnsis of 100
Pteris aquilina 40 89
Apogynum androsremifolium ‘ a7 82
Solidago ocanndensis 31 69
Diervilla lonicera 17 38
Riersncium sonhrum 10 42
Poppnlus tremuloides (eprout) 9 0
Poa pratense 8 16
Danthonin spionta 6 : 13
Phleum pratense 6 13
Rubus allegheniensis 6 13
Teraxacum vulgnris b 11
Laoctuca eanadensis 4 9
Polytrichum ep 4 9
Epilobium angustifolium 4 9
Maianthemum osansdense 4 9
Pyrola chlornntha 3 7
Anafhnlie morgaritocen 3 7
Salix discolor (sprout) 3 7
Rubus ¢anndensis 3 7
Fragarie virginiana 2 4
Galium Claytoni 2 4
Unknovn grass 2 4
Pyrola secunda 2 4
Populus tremmloides (seedling) 1l 2
Salix rostrata % 2
Solidago :hispidna 2
Aggz,zivpam, {eggaaine) i :
Prunus pennsylvanion (seedling) 1l £
Hiersoium panieulsntum 1 2
Cornus canndensis 1 2
Posa sylvestris 1l 2
Trees and soaplings
Populus tremuddides 9 20
Salix discolor b 7
Betula papyrifera 3 s
Populus tremuloides (dend tree) 2 4
Populus frandidentnta 1 3]
Pruims pennsylvanion 1l 2
Prunus Pennsylvanicn (dend tree) 1 2




25.

Plot 6 Baugatueck 8Sond

Permnnent Plot and Quedrnt Surve: Comparisons

Permanent Plots HE i Felo

Apooynum nandrosnemifolium X X 82
Aster lnevis X 0

Batula papyrifera (seedling) 0 X

Denthonia spionta X X 13
Diervilla lonicers X 0 38
Epigea repens X X

Populus tremuloides X X 20
Pteris aquilinn X X 89
Salix rostrata 0 X 2
Solidapgo conrdonsise X X 69
Solidnpso hispida X 0 2

Species with Hirh Frequencies Not Ocourring in the Permsnent Plots

Hierroium senbhrum 2n
Poe pratense 18
Phleum pratense . 13
Rubus allegheniensis . 13

Plot 6 Granby Sond
Ground Plant "Constsney"
Permnnent Plots NB av Fols

Abies balsnmen (seedling)
Acer rubrum (seedling)
Agropyron tenerum
Alnus ineann
Antennnria canndensis
Agter hirsuticnnlie
Agtor lindleymanus
Ceres apgo-grayi

Cerex leunocorum

Corex (stellutatn)
Carex trisperma

Cerex spe

Cinns latifolinr

Cirsium mutionm
Cornve bnileii
Enuisetum sylvatioum

.o

Moianthemnm onnofionse
Polytrichum epw

MOCHHMIHOM OMOOMM MM OX C OM
CHMCOMOMOMOMMNOO XMpdHMHKMWOCO




26,
Plot 6 CGrandby Sand
Vogetation Description
The Grunby Sand Plot is loonted in o stond of tnll, elim, trembling
aspens whose crowns form a rel~tively open cnnopye Benonth them n few

srnller nepen, severnl blnek sh, and ocoasional tall slder (Alnuse in-
ocann) form a 1lirht tree underntorrs A few Abies brlesmen srplings here

end mony more ac~ttered throunrhout the vieinity smrpont the future oover,
Froquent olumps of oldor nnd ocensionnl Cornus stolonifere cnd Ce rlter-

nifolia form s shrub lnyer of moderante density. An irreguler ground our-
frice littered with dend moss-oovered saplings strongly inflnences gronnd
plont dietribution. In the deprecsions whore the deed le:rves socurmnlete

there nre ocomparntively few rround plantss 1In epite of theese irresvlsarie-
ties the site supports a luxuriant vegetntion with » lerge numher of
species occurring nbundnantly snd meny others ocourring ocensionely. A=~
round the southern part of the plot most of the plante develop on the
numerous humnocks of mosp which skirt the depressions. Some of the more
conspicuous of these species rre Scirpus strocinctus rnd (lycéria nervnte.
Humorous stools of Cexrex help to give the ground cpver a p-tehy eprerr-
e/igns The Compositcee fumily is well represented hy severel members of

the Aster, Solidngo, snd Fupatorium gencrns Two species, Rubus triflorus,
end Fragnris virginians, nre ahle to maintain high fre:-ueneies by mecns
of their stolon and rhizome hnhits of growth. The prerence of seversl Tris

versi-colors in some of the Aerressions is probadbly indiontive of the poor

8011 drainnge. Towards the north &he sedre sover hecomos nrlnost continunue
and shrubs oocour more densel: e ood fern (Dryopteris spinnlosum) is com-
mon but its scnttered distrihution mankes it seem lessp s0} (noclean eensi-
bilis, the sensitive fern, is more inclined to form infirequent pmrtches.

Two of the more frequent specles, Viols psllens an@ lLycopus uniflorus, are

t20 smn1l to hLe eonspicuous. In an area northwest of the plot, Rubus tri-
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~ florgs and Cornus csnedensis are very abundants The numerous eemsining

T ’

species do not seem outstanding enough for individusl description.
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Plot 6 Oranhy Sand

Supplemantnry Plent Occurrence Natn

Based on 40 list (uadrats of one rqunre moeter esch.
sproed ¢t 45 meter intexvnls nlong lines extending outwnrd from the corners
of the Oe¢lA., plote Tan quadrats were trken along esch of the following

linee? north from the I e¢orner, cnnt from the B oorner, sonth from the
SR oorner, and west from the 13" gorner. Field observations July 28, 1940.

Spaeciles

Viola pallens

Rubuas triflorus
Glyoerin nsxrvata
Frogaria virgianlann
Lyoopus B8pe

Carex asn-grayl

Gelium triflorum
Eculsotum sylvatioum
ater hirsutionulis
Coxrex (stellatsn)
Renunoulus reocurvatus
Astexr nova-nnglice
Carex leptnlen

Cerex ronesn

Pyrola secunén
Solidsgo emnadenois
Alaus ineana (seedling)
Seirpus ntrocinctus
Ribes triste

Anter lnevis
Dryopteris spinulosum
Meinsnthemum esnadense
Rubuse strigosuns

Ager rubrum (seedling)
Aster ponioculatnas
Crrex crocillimn
Cornus osnuadensis
IJlex vertiolllatr
Impntione hiflora

Cnrex (sg nnlknown
Braohyel'irum erectum

Carex trisperma

Later striotioaunlis
Abies balsamen (seedling)
Folygola pancifloran
Ptoris nauilinn

Salix diecolox (seedling)
Taraxagum offionnle

Anelruchier ernndensis (seedling)

Anrphalis merpgrritneean

Betula prpyrifera (seedling)

Ground plants
Qcecurrence
in the 40 quedrnts
1447)
P4
28
18
14
11
11

Hipi e 00 MO NARN LD RO IIIDDOO OO

Quedrnts vers

Frequenoy on
the bacis of 100
63
60
bb
1]
ab
r8
78
23
23
3
]
21
2l
10
18
18

10
16

13

tRNEeETOoO IO D



29.

o Plot 6 Granby Sond
Supplementnry Plant Beenrrence Data (cont,)

Spocies

Cerex (&dnndra)

Carex laxiflors blanda
Cornus nlternifolin
Oornus stolonifera
Lrigeron annuus
Eupatorium maculstum
Fraxinus nigra (secdling)
Erigia virginion
Lysimnchin thyrsifolin
Populus tremuloides (seedling)
Prunello vulg risg

Pyrola nserifolia

Pyrola ohloronthe

Pyrola elliption

Pyrus malus

So0lidago hispida

dolidr go rupose

Solidago Bp. unknown )
Hhamusg alnifolie
Vaceinium o mndenpe

Vibur um (83F]uq)
tnown )

Unknown dlcot (mneedling)

Ogourrence

in the 40 queodr:.ts

T b b et et ol b et ot o e ol Bod bt () el o el

Trees and seplinge™

Populua tremuloides
Alaus inesns (Bopling)
Alaus incrna

Betula papyrifera
Fraxinus nigra

Populus balenmifern
Aoer rahrum (snpling)
Ager rubrum

Amelrnohiny ennndensis
Srlix Inoidn (Brpling)
Salie Qiacolor (eopling)

11

o b

Frequency on
the bnsis of 100

NURTRANURAVAE U RNRNGI AN A N B N

= 20
At LU oToTrOOD

Trees less thon 3 meters hirh 2nd more thet 1 meter high ore elesred

as snplinpa.
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Plot 6 Gronby Send
Permanent Plot ~nd vundrat Sur¥ey Compnrisons

F.1.

Lored

>
o1
«3

Poxrmonent Plots 1
Pyrole seoundn

Ribes triate

Rubue triflorus

Salix discolsr
Sphagmun epe

Solidago onnvdensis
Teraxicum offieionnlis
Viola pallens

O MM HOM
COMOTHMHMT

Species with High Frequenciee ot Ooonrring in the Termanent Plotse

Glycerin norvetn 66
Lycopus 8pe 35
Ronunoulus reocuryatus : 23
Aster nova=anngline <0
Cerex lept-Yen 20
Carex rosesn ls

Seirrus atrocinetns ’ _ 16

Flot 7 Rifle Fent

Gonsatrney is 2 relntionthip used in estimating the homomeneity of
.plent eomminitlen., Since the vegetetion surrounding Plot 7 reprecents
several comramunities, ecch o 1little Aifforent from the others, a econ-

staney comparison is not justified.
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b1n% 7 Riffle res®
Veret~tion Neseription
The i1fle Pent plet is located in a smnll ~rea surrounded by » Thuje-

Ahles-Picen forest. About twenty-five yerras ngo the verateotive cover on

the plot wes alnilnxr to that of the stonds borderxring it on the entt ond

west but heavy selective losging has reduced it to a heterogeneous mix-
ture of eaverel plent rssociationses The dominant cover within the plot
hue benn ¢iven . pntehy opperrance by the openings winding between pronps
of saplin:e mnd small trees of Thuje ocoidentrlis, Picen m-rirna, ond Abies
bolormets  In the southern purt of the plot, mmall saplings of these three

gpocien btojcther with en oconsional Lerix lrricina form o denne thicket,
Aiongr Lhio lower plents Thuja seedlings are ¢l o very chundunte An infilux
of n lnyre nunmber of species hno resulted in the development of a complex
rround ecovere Throughout most of the aren a layer of Sphngnum is the prin-
ciprl rround plnant enhstratume. The more ahundont of the conspiour s ape-
cien ocourring on the Hphomum nre Smilscinn trifolin, ILinnnen horenliis,
ad apeciaa of Crrex. Four othey corvion gpeoies, Clintonin horerlis, Cop-
tig trifolin, iipigres repens, and Gaultheris proocumbens, nre ubiquitous,
ocourring also on dry pineland o ils, Vaoccinivm pennsylvenioun ond iervilla
lonicern occur less frequentlye. Both Ipilobium enpustifolium and rrio-
pnorum virginiocum, typloeal opon bog species, ocour oconsionnlly. 8Seotter-
ed plonts of Ledum proenlendicwn add to the bog esppenrrncees Both Typhe
lntifolin snnd Cirslwn mutienm, vhioh ocour infrequently, ore charscter-
islic 0of this e¢rly doevelopmentnl wtrpee In the couree of seccession wo

expect all sine speoaies to hecomo lens ~bundent and many of these more
ophenornl g eoles nnmed td 11 dksepperr entirely wntil the ground cover re-
sombies tht 0f the ndjnoe-nt stunds eust and west of the plots The ground

cover of the rdj}renat aren north of the plot is probably an intcrmedinte

st ge in this succenssion,




. 32.
Hoth of the eormaitics sdjloinins the plot on the erst rnd the want

ore somewhnt similer in tree ~nd sround cover structurse lenne at nis of

young Thujn oceidentolie treon overtopped by o emell~ r wuwher of Fieor
meydiona <nd hies Ralsomen rolics hrve produced a one-lnyered orovn 0 n-
vpye A few Betnle prpyrifern énd Acer rubrom snd & Fiznus Strodbus ocerr

tn riner dominentge In the yornger prritn of the st-nds the frllen trees
make walking d4fFicvlte The pround surfree is made uwp off 0ld end recently
f:)len tree trunks covered with pernt and Thuja lenf 1itter. Vhere the 1it-
tor cccuw:nl-tions nre henviest, thoy have proQuced o modified pround smr-
Prca. - fiex n long period of rrin the water tnble risos to within revernl

jnches of the rronnd surfrees Althou8h prroticelly £ll the sround plente
nre losn ahundent then in the more open aituations the frequencionn of sov-

ern). specion, uLinnnen borenliis, Chiogenes hispiduls, litelle nudn, rnd Cop-
tin trifolir, hevre not chonred moterial lye On the drier 1%tter nnd Lvrp
berienth the “huja tho seoedlings of Ables balsamen hove become rmeh more
fregnents  “he pronnd yew, Texus ernadensis, 18 one specliep which d cen
woll even in the denseat shndes Yhere the ground snrfroe is moiater M@
the tree ecnopy is lighter, Sphagnum oind other moeses form e port of the
iround eovers Uround plente spresr more numerously on these moist noes
pr tehen,

The vegetation along the south s8ide gore clocely recembles thet wit
in the plote Young Thuje ocoidentalis, iocen morinne, and Ables bhnleome
pryplings form dense groupss IWo large Aying Populue tremuloldes migroat

an open cover dnring the plste An extensive cover of Sphegnum rrndred;eg

is frvored by the wnter table which spperyrs aliwst £t the grornd nrf-ce
The oecnrrence of Petrnites pnlmetus, Scanjeunls merilendien, end 8miliein
txifoli~ seema to be 1liuked with this & gy eround charcotere In it he op

marshy aituations Cypripedinm hirsutun, Cirs um mutionm, ~nd Typhr 1rti

folia nxre consplouonss
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" "In the ndjncent cren on the north the selective outting typienl of
swamp forest pulpwood operntions hns produced n gommmity different from
the others.s The treoe cover voasists of a dense, unevenrred st:nd of
Abics br:ier-mer, Thujr occeldentnlis, snd Ploesn marirne e«plinge 1The ephtde
formed hy tho irreguler canopyilis not as henby =8 that berenth the pure
ThujJn st ndse Lxeept whers the drier cedcr root himnoeks rise sbhove the
fonaral ground level & layor of Sphagnum accompenied by many othexr plints
forms wnd extensive ground ocover (80%)s Meny of the ppedies common in
other parte of the vicinity nre also common here, Ghiogenes hiapidwvle,
Coptis tlridolia, Smilacina tridolia, Gaultherisa procumbens, Linneen horenlis,
o4 1'1tolla nudn. fevernl specles common to meple-heech cormunitine rre
nleso frequont here, Arnlin rmdicrulis, V'vroln gaonndn, PFolygole peucl-
folin, mnd Trieutzlis mnerionnn, A few Pterls anuiline snd Jierville
lonicorn ooouf in the openes Ia gome of the nmore shady plucealneedlinye

of Toxup oordongls nre ogowmons Alony; the pethe end smong the emelley

conifers thore nre scvorel Froxinus nigra secdllucg nnd or:linre,
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‘e Plot 7 Lifle rent

Sunplementary Plant Occurronce Mnis (n)

Baaed on 10 list gquadrnts e:ch one meter ajurre.

ourdretls vvere sproeld

et one meter intervale a long A line ruwmiing north from the middle of the

0.1 sore plot. Field obuexrvationa July 1lb, 1940.

Ground plents

Brociesn Qeconrrence
in the 10 qusdreots

Arnlis nudiennlils

Coptis trifolin

Linnnes horenlis

Chiogoenos higplduniln

Hitella nudn

Polypoln pruoiflorn

Smilneinn trifolie

Sphasnum S8pe

Pyrala secundn

Trientalis rmerio~nn

Lpigoaa repensg

Goultheria prooumbens

Betula prpyrifere (seedlinp)

Corex leptnlen .

Drosaxrs rotundifolias

Taxus crnndensis

abien balgamen (eeedling)
Aster mroronhyllng

Prunelle vulgnris

Fubnug triflorus

Thule oceidentalls (weedling)

Equisstom soirpoides

Astexr 1indleyrnus

Carex trispermn

Dlervilln lonicers

Amelr.nochier osnndensis (seedling)

Picon moariene (seedling)

Vaeolilnsyvm peunsylveniovm

foaxr rubrum (seedling)

Corox (sp. unknown, lenf wice and thiek)
Faianthermu o nndense

Ceorex (brvniesceng)

Streptopng emplexlifolins

Snlix 8igscolor (seedling)

Viola psllens

Cnrex (rose- group)

Jiquisetnm arlvsticm

Tpiloblum anymetifolivm

¥raoarie virginioana

10
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Freqnency on
a hogis of 100
100
90
w0
1)
un
20
59
a0
70
70)
60
69
b0
b0
60
H0
40
41
49
40
20
B30
o0
o0
&0
<0
20
sU
20
20
20
£0
£0
£0
£0
10
14
10
10
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Plot 7 Rifle Pent

A 2

Supplementrry Plent Oceurrenoce it (n), (cont.)

Specien Qecurrence Treqnency on

in the 10 guedrats ¢ breis of 100
Fraxinus nipgrn (seedling) 1l 10
Hebeaorin alovoleste: 1 10
Habenarin obtusata 1 J.O
Tedum groenlindioum b} 10
lelampyrum linenre 1 10
Iitoholls repens 1 10
Petanites pnlmatus 1 10
Unknown seedlin b} 10

“roes rnd enplings®

Thijn oceidontelis 4 40)
Abies balenmes (snpling) ) 30
Abieu brlapmern. 2 20
Picen morisnn (snpling) 2 0
Thuje ocoidentalis (enpling) P 20
Pidon goriann 1 10

Twean leag than 3 matars hirh and more than 1 meter hirsh rre clcosped
a8 gaplingse.
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. Flot 7 Rifle rent

Supplament>xry Plant Occurrenca Data (h)

Beaad on 20 list qundratse (ne sorxies of 1D quodrats wove tnlen nt
oue mater lntervels alung & line running east from the I'F eorner snd rn-
other series of 10 eloag n 1ine runningz west from the niddle of the west
side of tho O, 1 rere plot nt 4 meter interverls,

¥ield abaservationsg July 16, ~nd ~ugust 1, 1940

Ground plonte

Speclen Occurrencao in Framenns on
the 20 quadrats a hepin of 190
) E 96
Ables bala~mon (seedling) 10 9 19 76
1'ltelln nudse 10 b 16 66
Chiogenea hispidols 8 b 13 60
Liniaes horonlle ? 1] A2 b0
Dyrole seevndn ) b 10 A0
Aecr rubrmm (secdling) 23 6 8 40
i'ninatherum arnndense 3 b 8 o
Coptis trifolin 6 1 7 a3
Jiospes rnd lichenn on logs 7 K4 (a1
Tolygmoln pruoliflora 4 o 7 &b
Viole pallens 6 l 7 o9
Habonerin cbiluss e s 3 ] 2b
Arclie nudicaulis b b A
Carex triapermn b b 20
Smileeine trifolis iR 1l 4 20
The o oceldentnlis (meedlingz) = 3 1 4 20
srientalls cmoricrnn 13 2 4 15
Astor meerophyllus & 3 16
Beiulda papyrifera (seedling) 3 3 1b
Carox leptrnlea 5 3 1b
Epipea ropens 3 3 b
Guii.m trifdorun 3 ¢ 16
Lonlcern epnndensie 3 3 16
Rubng triflorus 3 5 16
Sphagnmuam ape a3 3 16
Straptopus smplexifoling 3 3 10
Apter lindleyrnus 2 P 10
Clintonia borenlils 1 i 2 10
Lauisetwas soirpoidenm 1 g 10
Grulthersin procwabens 2 £ 10
Fetaeites pnimntus 2 4 b
feexr gpie~tum (seedling) 1 1 b
Rotuln papyrifere (sprout) 1 1 1 b
Botrrohium virpiniens 1 1 b
Cerox {enelln } 1 g :
Cerox (Qp. u.lmnovn
Curex (en, nnknown; 1 1 b
Crrex (sp, nnknorm) i 1 b
Cor=llorhine trifide 1 1 b
Tlex vortioillnte 1



N Plot 7 Riflen Pond

Supplementary Plont Nesuxxence Date (b) (wonts.)

spacien Ocourrenae in Frequency on
the 20 qQuedrnte & bardis of 109
W )
Pyrola chiiorantha 1l 1 b
RLboR lroustro 1 1l b
32 mbueng racsemosn 1l 1 b
g ganadengls 1 1l 5
Trillium graudiflorum 1l 1 b
Vacointium ennadense 1 1 5]
Vrooinium pennaylvanionm 1l 1l b
Treen nnd snplings®
Thule ocgident~lin A 6 8 40
Thnir. oceldentelis (s~pling) 3 3 16
Piren mnrioann P 2 10
.bles brlsrner 1 1 b
Ahies beldanmen (sapling) 1 1l b
Be tula pepyrifern b ! 1l b

*I'reen Joess thron 3 meters nnd more than 1 meter hirh nre clneced rs
auplingse .
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N Flot 7 Rifle Tert

Sunplementrry 21ont Ocouvrrence Drirn (c)
Baged on 10 1ist aundr:-ta.

Field chearvaticuss

. ‘andrate were tuken rt 1 meter intervnls
slong a line ruuning gonth from the middle of the 0.1 fore plnt,

Ground plante

Spaciesn

Linnaea borenlis
Petaaites psnlimsius
Smilocinn trifolis
Carax trigparmn
Kiyuisetum soirpoides
Trroln snannda

Agtor llndleyenus
Clintnala bhorenlia
Coptie trifolin

Stndlonln murilandion
ihian brlasman (peodling)
Lralin adicnnlds
Chiornanan hinpidnln
Gnulitheria proounhens
I"itelln nudn

subuyg wriflorus

Sphognium 8pe

Eplgos repens

Thnjn ocaidentnlin (seedline)
Cormmsg eancdennin
Polyrnln ponoifiors
Pranallna ynlaaria
Trientnlis rmaricenn
CCirstiom mationnm
Diorvilile lonicora
Trosarn rotuadifalin
Kaianthemum oanndense
Jtrootosne emplexifolins
Aver xyubram (snedling)
Aglor maorophyllun

Corex lentnler

Iiqnigatin aylvrtioum
Lxriophornia sp.

Caliwsa trifloxum

Tioen mnrinne (eeedling)
Enlix discoloxr (seadling)
Vi-le pallens

Letren rahyn

Ciceren }pinn
Glirgnrin norvatn
#piloblym angustifolivn

Ocourrence in

the 1D yguandrnts
10

i pd = NIV WRUKOP PP IDATIATITTIAAIIITITIOIOC

July 16, 1940,

Freananaev on
n bnsis of 100
190
90
90
£
f2¢)
(818}
T0
76
70
70
69
ne)
an
.0
6t)
60
¢0
6y
50
A0
A0
A
20
50
S0
a1
)
Gl
0
20
ey
20
20
L0
20
o)
0)
1.0

10
10
10
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™ot 7 RiFle Tecot

Surelernecn bere leat Cecvurrence Dot (e.)
Orommd Plonts (ecout.)

ne: o

Sneciec Ceenrrence in Tre: v
1 or 100

the 10 quvedrets '
Hebenoria hyverhores
T beneris obhbuato
Toedur sro2nl: ndicnn:
Tor-cricmy officionclia
Toxues e donain

_—
e

-

-~ .
-

ol e et

[ T R R [ BTN I, B
-
=

L~~~
-

Voeoiatma goardoenais

Trecs cad Senlinge®

4.0
A0
70
10
10
10
10

Abies belsomer (sopling)
Picer meriens (soolian)
Thnje oceident. lis (sooling)
Mrarioung adere (sontineg)
Toviz 1ovieins (e plinges)
Popudue trenuloeicdes

Sclix discolor (sapling)

oL et N D

*Mroes Jess then U meters @ more then 1 meter Lol ere el gond

A
o 8 plings.

TMurher of Svecicw Recorded in Dlote rnd ‘v drets

D01l Typen Toe of Individvel Swpecies

Grozling Sond 16
Rubicon Sond na
Romelown 5 ud : 29
Brimet Tovusy 3 ad Shl
Scusctuek Send "
Gr-uby 5ond ‘ b6

RKifle Tert (618
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. s Herbaceous cnd Shrubby Flent Species
with Soil Indientor Toesibilities

Through this study snd clrnswork in eccology an ncqueint-nce hns been
made with some herhnceous ~nd shrab ppecies thnt epperr to be either limit-
ed to or comprratively nhundnnt in certsain soil gropps. Thelr presence
may be dne to one of a nurnler of difforent soil condition combinations or
tke ohsrnoter of the doninent cover. A 801l olngsifiertion ench £s this
which 18 b wsd on the generanl nature of the soil profile conforms with the
locn1l foreat typen but 4t is too genernl to be of velue in recognizing
801l quality within these groups. S8ince the root systems of so meny her-
beaceous plrnta neunlly ocenpy only the humus layor snd the A horiren 1t
might he possible to £ind more sypecific soil indientors by snhdividing
these soil groups further. The permnrnent plots are entnblished on soil
typos which are classificd on the teoxturel quelity of the A horizon. 1In
this study not oenough d: ta were obteined to Jjustify prorosing indiortors
for soil types, 1.0., {f there ere any. Supplementsry ol snifications on
the besin of humus lsayer mny be of aild. Until verified these findings
‘ghould be concideraed ofaly es a sterting point for future studye.

Fxolusive species: species completely or almost completely confined
to one solil group.

Praforentin). erecien: speclies pre~ont on saverrl anll types more or
less sbundsntly but predominantly on one m il group.

Iight well drnined sand soils

Exelueive species Prefarentirl species (cont'd.)
Arctogtaphyloe nyn-nyrsail Convolvunlnm gnithrmous
Clrndonin spe Comandrn uvmhellsntn
Cypripedinm pe-mlo? Fpipactis decipiens
Myricn asplenifnlia Gaylues:cls bacenta
Prums cune-ta Hierneium prnionlatum
Prummea punila Juniperus communis
Ammophila 8pe. Lycopodlivm tristechyrm

Praferentinl opecinn Melampyrvm linesre
Arnlia hispida Oryrzopais rsperifolis
(‘orax loucorum Oryropsis Pungonn
Cnrex umbellatr. Yeceinium pennsylvenicum?

Losny eand and sandy loanm soils

Txclusive speclos Preferential sprccien
Acexr pennaylvenicum Actnen alba
Allium tricocoum Adiantum ped-tum
Aquilegia oconadensis Aster mecrophyllus
Arisaems triphyllum? Chimnphile ambollete?
Carex rrcotata Diros palustrie
Caulophyllmwnm thnlictroidesn Rierscium saohrum
Circea lutetians Lonigera canrdennis
Cornue eireinetn lHodeolr virgininna
Geraninm Robortinaum Mitchelln repens
Neprtica rcutiloba Osmorrhizn Claytoni

Hepntioa triloba Rubus alleghenicnnie
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Loany sand nnd s ndy losm soils (cont'd)

'Exol;mive gpecies

ILycopodium snnotinum

Lycopodimm lveldnlom
Hystrix patnla
Polygonatum biflorvm
Streptopus rosea
Ari1liom grondiflorum?
Viburaum acrrifolimm

Preferentiel speciesn

Sambueus recemoss.

Smilacine rrcemosn
Trientnlie emericonn

Pooxrly drained sond soils

Exelusive species

Aater nova-cnglice
Aster stricticsmnlis
Crrex apo-prayi
Brachyelytrum erectum
Corex proelllima
Cinns 1l-tifolle
Corms alternifolia®
Eripgeron mnmnsg
RKupntoriun grenl tun
Clyoerin narvetn
Ranunenlnus regurvatus
Rubus strignaus
Seirpus ntroesinctus

Exclusive spedios

Chiogenes hiepidnla
Cypripediuvm hirsutom
Cypripedimn prrviflorum
Drosera rotundifolis
Equisetum soirpoides
LExiophorum spe.
Dryoptoris Thelyptoris?
Jedum groenlnnicum
Oneclen sensibilis
Osnuncn regnlis

Petasites palmantns
Phegopteris Dryoptoris
Pyrola asarifolin
Soniouln marilandloa
Smilncinn trifolia
Streptopus amplexifclivs
Sphrgnum ape

Part mils

Preforentinl specios

Cornus stolonifern
Tquisetum sylvrticvm
Fregeris virginiens
Galium triflorum
Impetiene biflere
Lobelis enrdinelis
Rubne triflorve

Solidsgo hispidn?
Slnus Incnnr

Fopatorinm porfolirtum
Fupatorivwr porpuream

Preoferential spooles

Fpilobium ndenoonnlon
Fquisetwn sciryoides
Fraogoxrie vesco

Ilex verticillintn
Hahenarin hyp-rhoren
Habenaria blephnriglottia
Linnaen horenlis

Nitelln nuvdr

Femnpanthue mmeronats
Spiraea snlicifolie

Texus ecnndensis
Viole prllens

Lobelin eiphilities
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Summary and Conolusions

This is the report of one phamse 0f the experiment designed to show
the relationship between s0il and changes in the vegetational cover in the
vieinity of Dougles and Burt Lakee, Cheboygan Dounty, Miehigen, studioed
during the summer of 1940. | ;

During the pummer & survey was mede of the ground plents osourving
in the vieinity of the Bxperimentel plote which were ectnblished on the
- f2ollowing soil types vis, Rubicon Sand, Roselnwn Band, Emmet loamy Sand,

Saugatuoek 3and, Granby Sand, and Rifle Peat plots.

Vegetation dasoriptions ware made of the ebove named plots and their
lwzediate vicinitye

S8everal ways of strenthoning the dbases for comiusions have been
saggestedd One of thess is a method of determining the influenece of vege-
tafion on woil develdpment by compsring profiles developed in the pres-
ence of and the abscence of vegetational sover.

The survey of ground plant ocecsurrence in the neighborhoed of fha
saven pormnnent plots Lfllnstrates very well the 1:inuonce which site
factors, chiaf],y goil moisture, have on plant diatritmtion. PFrom the
Grayling Send to the Rifle Peat plet there is 8 continuous inoreese in
the number of speoies present.

A nmore intimate knovledge of the habits of the different ground
plants will be nesessary before any speclos can be ci-eaited with indi-

eato imantisa.

The ground cover should be more definitely estadlished by sempling
other sinmiler commnnities within the eéil type. '

In oxrder to give future student a‘mautmt'o s bettier idea of the
ssope of this expsriment a 1ist of references concerning related studies
has been prepared. |
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