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iùlsTiucT

ït ís poï:rted. out that there are availabLe no d.etaÍled.

quantltativ€ eecounts of the vegetation of frssh water ma¡shee jcl

I'lorth i'merica" Ân opportu:r:ity to u¡rdertake such a stud.y presen*

ted itself at ÐeJ-ta, I,ian1toba, Brief accounts of the geolog3r,

geographyu cLimate e¡d the i:rfl-uence of water fluetuations 1a r*ake

ì'iari-i-toba oir the marshes sorrth of the lalce ere 6iven, and. the

vegetation lnet rçÍth ås doscråbed.

In 1955 the l,¡ater ln leke i'lnnì tre¡r reached. sn rurusually

high level, ffid -bhj.s rosulted. in the flood.ing of approxim¡fefy

trront;' one per eent of tlre eruergent raarsh" since rg5¡5, the ryator

hes been d.lndnisbjng, æd 1958 sar.+ the recoLonization of consid.erable

traets of ceed. vogetatÍon ¿rnd murd, though onry a sma1l proportion of

Lhe bare ersas bore vegetation.

Early i:r the se&sorl e d.is'binct zonation r{as appar.en'L Ín sites

with a- slight graùient. Zone 1 was characterísed. by Ig$ægglw.

$Lr*e_l$ljqq&qË" a.:rd leter by airy or all of the foll-or,ring species:

Çþçqqi¡oÇlitr$. 4Ð¡:¡9, 4trep-lq¡ Bi?.blþ ¡ S_col_ochloa fq_Ltjregce_q." a:rd

itV eæ.qpT1i"t+qU"s ver. gsggj=nu$., Zane 2 i¡as usually domj¡ated by À-'sJeJi

-þgggh:Êg!Åå or lLlniJp-bign Alp:rd4_opu* var. qd-ego-e¡.uloilu md Zoi:e T by

kæå-tsc ç.mw]¿e"u Çi"csts. !ssÉe$e.¡ "q¡@ Lqti{-olie., åelruug 
"eug*å

a:rd a number eif n:inor species" fn other sites the vegetation eonsis*

ted of a mosaåe u important speeies being l**l¡gcq]-ÌrE_r 4tryUpl-g€ ,



Ç]teqgpqd-ir l" lc.Qlgqþl"qg and Euggi.nsllSe nst.tqlli.s$%- Tho exp¡¡nçion

of vegetation on progr-essivei-y drying area.s, its variation l¡1th

ed.apÌúe fac-bors and. ti:e soasonal change Í-n species cor:aposition ís

consÍdered, togetlror r.¡ith eertej:r biolog:lcal aspects of some of the

rnain domina¡rts" The goneral nature of the stud-y and the neecl for

fr-rrther investígation, such as soil enalysÍs and autecologíca1

stuùles æe er.rphasiøed,

i"i.i"
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Ths waterfowL population is affected. by fluctuations in the water

l-eve1 i.:r the marsh and. the availabillty of plant food' and coverô

1?rere is no doubt that vegetatÍon 1s irnportant to r'¡ilril.ife both in

qua¡rtfty and type (Nelson, L954) but rmtÍL ¡nore is knoue of the

vegetatlon at Delta it Ís inpossiblo to correlate data on water-

fowl po¡rulatLons wfth vegetation. Thus it Ls of value to record.

the pattenr of vegetatlon end. the changes fn f.t, partÍcularly at

thls tíme after tho recessíon of recent lilgh water. (Ilarris 195?)

In 1958 for the first tj¡ne ln fourteen yeaxsr (Hochbauro,

1958) ther€ wa¡¡ no surface water and. few nesting duck on the

agricultural land in the vicinity of DeLta where previously an

averag€ of one nest per L6.2 helrbares had. been reported (Ì'ülonstd.,

195S)" SeveraL specíes, comprising nany ind.ivlduaLsn noved. frorn

the farn land to nest on the open flats of &gæ!þE stubbLe

exposed by the retreatjlg Ì¡ater. Sone ioowled.ge of the seraL

ehanges in vegetatÍon on such flats v¡ould have obvious use Ín mareh

aårnå,genent, as inùicated by OJ-sen (fglg) fn his work on the uusbat

at Delta. To thls end annotated speci-es Lists of plants ltere

prepared. m prinarT surveysr and these l¡ere expanded th:'oughout the

SeAgon.

f'he sise of the area rnade necessa:¡r sone lir,útations j¡ the

seope of the lrork, and representative sites uere sefected for study

as ft was deemo¿ imFossible to cover ln detail the whole B,.rsâo



For the puq)ose of d.escriptfon these selected sites have been consi.d.ered.

âs separate units. No atternphes been nade to organise the¡n j¡rto an

lntegrated. whoLe, since indivtdu¿r site chåracteristics of topograpþ,

soiL, dralnage, pioneoring types of vegetation, etc. seen wortþ of

mention. ån intri¡sic part of vegetatíon is concerrred. with the specios

naldng up tlre various eomunlties, because the fulr understand.Íng of

vegetatfon d.rav¡s o¡r essential-þ autecological i¡fonn¿tion. ilccord.-

ingly, a section of thls thesis ( sectlon rrr) ís d.evoted. to presenting

some obsenratlons on the nai¡ doui¡antso

The uork has boen organized. i:rto four sections which d.eal i¡
turtt i'i-lth the general deseriptlon of the area and place tt i^n its
broad.er settfng¡ the descrrption of the narsh comunitles ond their

successionål relatLonships¡ the autecolory of variow species, and

fina11y, d.iscussion of the obser¡rations.

The nomenclature of higher plants follorrs Scoggan ( fgfg) whfch fs

bssed on Grayts l,rgnual of Botarry Eightb Ed.ition by Fernald (rg¡o).



}EFÏNTTÏCDIS

Ä rraní,oty of d.efin{tfons e¡rists for the word rnsrsho }treeclha¡n

end" Lloyd (fgf6) nse the foltowlns phrase to d.efine a marsh " a,

¡readowLike area overgrcnne uith herbaeeor.l"s aquatic plants such as cat*

talls, :rrshes ancl sèdges.t' Hancoc.lc (fg¡+) descnibed a marsh as

I' a tract of soft wet Land, comnonly covered wliolly or partly with

water." Ser ss (tglù oonoiders Ít as " a. swanp d,orninated. by grassos

and. g,,ra8s*1j-l:e vegetatlon." Penfsund (fgl:) descríbes a raersh as

'r a grass*sedge-rush comu:rrity occurr:Í.:ng l¡l an area whero the soil ls

satureted or eovered l.¡ith surface r^¡ater for one or more months of the

growj:rg ses,soll. It doos not nortslly Í-nclude submerged, fl.oating or

ernergent stages of ehallow lakes a-nd. pond.s.'r l{eny other partial

d.efiuitions cou1d. be cLted. e.g, Edelman and Staverer (195s) but tenns

relating to different lci¡d.s of bog, ma.rsh and. swamp vegetation hanre

4

/Tanslev /:qzq]¡ aird bv
been clarl-fied by bafuäiã'""'*aíá'Éeääaõlvtarna (r$e) and the latters'use of

the te:m narsh 1s follor*ed here.

lu Phvsiopraphv" The drainage pattern does not allol for the

accunulatfon of a great auorrnt of organic material, and the shaLlow

substratum e:rcl seepage pernit a fairly thorough mi:cÍ^ng of organ:ic and.

nineral sedinents, lhe d.rainage is gradually Ímproved by the growth

of vegetatíon and the corresponding sedimentatÍon" A¡eas of open water

are g€neïa1Ly iavaded" by floating vegetationu and filling*in is frorn the

bottom upwards.

Ttrey use the foi.lowing four headinge:



2. PhvsÍeal cond,ltionJ¡.. TIhe water tabl.e ls well above the

surface j¡ the spring and at, or just belo* 1t for the rest of the

year. llhen above ground 1eve1 it is contlnuous. Àdjacent open

water fs turbid., olive-green or dark green (eutropbÍ,c). fhe sub-

etratr:m fs soft and r'rilI not resíst pressure. It absorbs heavl' objects'

and. has e var{abLe percentage of orga.nic mater{.aIs with a high nineral

content, [here is no false bottom.

3. Chepicg¡ gond.Ítions. There is a snall qrantity of colloids

in suspensign. flhe reactfon of the water raay be acid or alkaline and.

the percentagp of oxygen satr,¡ration 1s Ïrigh.

4. VefietatLsn. There is a physiogno¡oic d.on-i¡rance of rectilÍnear

contours: lrtth eraminold trerbs a¡r.l a flat surface to the soll. Graminoid.

fypes of plants d.ord¡ate the early stages a¡rd. the regBtal cover is

dlscontinuous. Itolophybes, geo¡ùrytes and henicryptophytes occur early

in the seasono llosses are unconmon a¡rd the vegetation eventuaj-Iy becornes

th{.oket-1ike.

The h¿bftats fou::d in the Delta region cover a variety of t¡rest

fron aquatie sites lvith perrnanent open vrater 1-2 m, deep, to prairle

and. scnrb. [hose j¡ the seeond category wil] not be d.lscussed here, but

the interued.iate stages i¡ the hydrosere such as reed.swamp, shallow &arsh

and. wet meadoro w:ilI be considered under the general heading of narsh

vegetation.



THE SETTÏI'ÏG .A}ID GìIOGRAPII{ OT TiT] ¿.REA CF' STUDY

Ieke }Ianítoba ls a largÞ, sha,llow body of water Ín the centre of

the plains and. prairLes of southern l{a:ritoba, at a¡¡ elevatLon of 2{6

metroso It ie about l-80 kiLonetres long fron north to south and 52 kilo-

netres rçid.e at its souther:n end, with a sur:fece area of about 21979 lndx-

tar€s. fhe southe¡n section of the lake is a broad expanse of open

water, in contra-st hrÍth the northern part r¡hich fs narrorver and. studdod.

r*ith island.s"

Ihe eo¡rtbenr shorelfne is bormd.ed. by a series of low sandy

rideps wh-ich hsve been built up by ¡rlnd and Íce (rtgur€ 1) . Th.ese,

with en average r,i'idth of IBO rnetres, have been consolidated. in the eourse

of years and now bear a d.ense grolrth of treeg. Beyond then to the

south lies the Delta I'tarsh cover:ing nore than 151000 helrtarresr consis-

f{ng of large a¡d, snall shallow bays separated by vegetation¡ and aI1

cormected. by narrow eresks and. cha¡¡rels. (nigure e).

The uaJor contact between marsh a¡rd. lake is at Clend.eboye Bay,

r*here a penmnent charureL exlsts. At other placed. temporary gaps

are tor.a fn the ridge during storus, and. these nay flood in period.s of

high water. Thus the ¡¡ater leveL of the narsh is Í¡rfluenced. d.irectly

by that of the lake. Infon¡ation frorn the Province of lianitoba, Depart-

nent of l{ånes and Natr.¡ra1 Resources is summari-sed in Figure 5, and

i¡dieates that there has been considerable fluctuation in the leke level

i¡ the last for¡¡ d.eead.es"
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.4, new cycle was inÍtíated. i¡r 1945, and n¡ater levels graduali.y

rose untLl 1949" [hey t]ren remained relatÍveLy stablo untll 1952"

fn L953 a fair3-y rapid r:ise took place r+hich was continued irntil 1955 t

nhen the lovel of the Lake was 105.L cm. hfgher tha¡ the average. The

prevaillng north-r.¡est nlnd.s cause water to coLlect at the southe:n end

of the leke* Such was the case ín f955 r+hen the lake t,¡as higher than

at any tine j¡e the prevJ.ous forty yeers and spring stonns resulted ln

the floodl¡rg of truenty one percent of the nergent marsh ( lttton pers.

commr 1958)"

Dun'j.rre' the high wator period, hr.r¡rùreds of acres of Phra$n:ites were

red.uced to stubble 25 cm" to 150 cm. high. E1ser.¡here nost of the large

st¿md.s of l¡æbg latifolia, ScÍroFs acutus and Scirnus paludosus were

lci.I1ed, together r*tth uany other energent ¡nareh species. Tirus the general

i:npressíon of the narsh j:r 1958 was of open water surrourd.ed. by many acres

of stubl:le a¡rd. baro murcl, encl a fri:rge of livÍng Phra,,rorites in Ïr-igher

places o

\'Ihen the Level 1n tJre lake falls, water can flow back j¡rto it fron

the marsh. Throughout 1955 the hi,gh level l'¡as nai-ntaíned ín l¿ko l{¿¡ritoba

but it bss been dropplng gradually ever sfnce, reaching the norr,ral or

rnean Ín 1958 so that there has been a steady loss of rvater from the narsh

in the intervoning J¡earso

ïn eertain erees, generally sone d.istance from the rid.ge, there are

seattercd. slourghs arld, ponrls lvh'ich are not in ûirect contact riith the lake"

Thoy depend., as do the potholes further inlancl, upon precipitation and

I0



grormcl l¡ater for tireir sur*v-ival (liochbau¡r 1944) artd in nor:naL suÍBÊrs

tìrey retaj:r sone nater throughout 'bhe season, Tn dry yearS ho11eVern

the '¡rater i:t tllen nay clisappear completely in the early surlmesr

CLT},T¡.TU

T¡-is region j:r ihe centr.e of lúfarÉtoba is eherecterLsed by high

s.Jull¡'rter ¿:rd. 1ol'¡ i,rinter temperatnres, both nore eictrene than the world.

a.vere.ge for the latitude" Tlio cl-inate is sub*humid with Ð, sulnmer

averege of 74,65" in July, Tho arlnual precipÍtation is betv¡een 25 em.

and 50 cn" r êighty porcent of it fellí:rg as rain betr¡¡een April eurd"

0ctober a:rd. tr"renty pereent as snoT'I fron Ìíovernber to I'iiarch. t'hose

climatic eonclitíons Ì:a,¡e resultect i¡r a prairie*aspen grove type of

vegetation ouor most of the reg"ion south of L&ke I'lanltoba" The area

falls r¡lthi.n tire Huåsonia¡ biotic provineo of tiolth .[merice, ( Otce f9$)

The other nrajor vegetltíon belts for the protr:i:rce of l,IanÍtoba Ll€ showr in

Figure 4 " The avera,ge d.ete of the last tenperature of 52oF " or less j:r

the spring, is June 1st., and. the evÊrage d.ete for the first frost i¡ the

eutu¡m Ís Scptember 15tlr. 'Ihus the frost froe peniod. is dee¡oed to be

approxinately a hund.red days and the growíng season i¡itÌún the renge of

one hr¡uÌred a¡rd. seventy to one hundred and eigh'by d.ays. (see L?rrllchu

Poyser and Pratt Lg57 , and 'uiie ;ttlas of Canada 195S).

Gi¡0LOGY

11.

The fol-'l owi.ng aceoturt of the beclroelc geology of this regÍon has

been taken frou the reports of Ellr: et 41" L957.



Under\rlng the southern haLf of l,fa¡ltoba are rocks of Jr:rassic

and, earU"er ageÒ There are three majn foru¿tions¡

1. .Sund¿nce Foruation - glauconltic sand.stone, shaIe, Iime-
stone and. gypsurn c ,

2o G¡rpsrrn SprJngÊ l¡ornation-red. shale ancl g¡4psum.
3n Spearfish Foz:oatlon- red. to bmwn shales and red arell-

aeêous sand.stone.

Devon'iar¡ l1¡restone and. d.olostone, a:td members of the Silurlan Interlalce

group Llo to the east.

Recent nork by Elson (rg¡z) has helped. to firl some of the gaps

Í.n prosent holuled.ge of ttre Pleistocene geology of cenfral Canad-a a¡d. in

partÍcuIar 1n elucidatlne the history of gl.acial Ieke Agassj¿ 1 a¡d

glaeia3. Iake Agassiz II. The tr'fisconsin ice sheet cor¡ered. nost of Canada

and the neighbounfuûg perts of the Unitecl States, and 1n the course of fts

rstreats northl¡ards and read.va¡rces south, the two glacial ]nkes werÐ

forned.. [he retreet of the Valders ice sheet opened. outlets for I¿ke

-A.gassf.ø If i-n the easto through the Black Sturgeon spi]lway, to La.lce

Superior. Later a northern outlet opened. east of the Sachlgo interlobate

noratne, when residr¡aL ice tn the Keewatln District nerted. into the

incipient Hud.son Bay and. befor¡e crustal ùisturbanceg caused the gradual

energence of the Hud.son 3ay Lowland.s,

The old.est rlate obtained for deposits underl¡cilg Ieke Agasslz J-s

ï61000 yearss Prior to the retreat frorn the llankaot-Port Huron noraine

eysten nost if not all- the r¿ke a€;assÍz basín, a:cd. probably all westezn

ûrtanio a¡rd. Manitoba, were covered wfth ice.

ï'la¡kota till ls overlain by the clays of I'ke AgassLz 1 except where

1"2
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fi:i:re 4" i'-a.jorreg.etr.tiori zolles in i,i¿x;ito¡a.*
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Tluis study is d.esÍgned. to er¡rlore and urclerstênd the

vegetation of an area of freshwater marsh. Fro¡a the point of view

of baslc vegetatlon shrd.y there ie an acute need for such a¡t

investigalionr sÍnce i-nIand rnsrsh vegetation has not yet been

studied. i¡r any detail or d.eseribed. j¡n other then general terrus on

this eontj-nent, lhere axe several fragnentarXr, usually qualita-

tive descriptions of marsh vegetation' arrong them Tolstea¿ (f94e),

I,larks (rg+a), Low (rg+¡), Penfor:nd (tglz) a¡rd l'Ioss (tgZ=), but

none csrl be d.escribed, as exhaustirre errd comprehensive. Lbve a¡d.

t8ve (1954) frorrtde a superficial, floristlc aecormt of the nersh

area stuùied i¡r the present investigation arrd Olsen (fg¡g) an¿

DÍllon ( pers. courn. 1958) have rnde sund.ry obsenrations in tbe

area.

t']le fielci work of tlr-is stud.y was carried. out in the Delta

narshes at the southern end. of Ielce l{a¡itoba. these ralk among

the finest l^¡atert'owI Darshes j¡r }IortÏ¡ America, and attract na:ry

thousand.s of ùrck on nr:lgration, being at the head of the l[ississi-

ppi Flyway. flhey also harbour sfxteen nesting speeies of duck.

SIITTIO{ I

INTRODUCTIG{
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of c]oys, sllts a¡1d sand.s, I¿id d.or¡m j¡ the gÌacial lakeso (¡'igure ø)

SOIffi

The follorqlng d.ata on soiL has been cul'Led pr{'roarily fron

Ehrlich, SO¡nser ancl Pratt Ig57. (see Fisttre 7.) DeLta l{arsh lies at

the north of the area rlesfgrrated as a lowlavrd lacustrLno and. alluvial

pJ-ain of neùium to fjne textured. cieposJ-ts. It Ís bou¡d.ed by InterleJce

and I'Iestlake tilL plains which lie to the east and. wost and consist of

arêas of ground. ¡norai-ne somewhst reqorked. by shallol'r waters i¡ the

glacia3. lakes, producing a riclge and. hollow prattern 1n somo sreasc

The forestod ridg€ rn¡h-i.ch separates the narsh fron tlre lake consists

of Agaesia soiLs and. has developed on coarss and very coafse beach and

outwash deposj.ts of 3,{¡aostone and grenftic roek orLgin. The surface

textures vary fron fj¡e sand. to fÍne ssJtdy loss and become eoarser

raitþ d.epth. The .[gassfz soils are found on rì-dges with a rormded form.

fhe upper part 1s exoeseÍveLy drained and the ed"ges e¡'s t¡nperfectly to

poorly d¡ajned, À representatíve Agassíz soil fs a weakly d.eveloped'

Black soit.rith low organic content, and. ¡noisture retainins capacity.

In certai-n are&s Blaclc*nead.ow soils are associated rcith Xlaelc soils alôn8

the nargins of gtraveL beaches and roerge j:tto the m.arsh.

The marsh solLs are poorly drained. and consist of thick ¡nuck and

peat d.eposits overlyf:rg glacial- drift. Flat d.epreseed areas such as

the Delta rnarshes renaj¡ veqr' wet due to Eeepage frorn the swround.hg

qoerse-textured rleposits. the d"epth of peet overlyi-n€i the rdneral soål

16
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Flguro 6. Surface GeologY

Glacial titl or bouLder cJ-e'y modified' by wave

l,luck and. peat

Iu:l<ebed and fLood p1n{n doposíts: silty

I¿kebed. and flora plain depositso claying

Inlcebed. and flood. pì.ain: sand.y

actlon.



Undifforentiated. rouck and peat soilsrvery poorLy drained.
'tJestbourne Assoeiation , clay

Osborn clay, fine toxtured.

\'l-ood,lands complex, fine sancly loam to silty cley loam

Red River clay, fjne textured solonetzic

.ttrgaesiz Âssociation, sand to flne sand.y loam

Isafold Seri-es, tand.zÍna or highi.y caleareous bould.er t111

Lakeland. ¡\ssociation, fine sandy loan to silty c3-ay

I{a-rquette clay, over nod,irun till
I'liniota .A.s s ociatíon
3r¡¡rrsid.e .Association, silty clay

Almaplssi clay substrate

SJnapissi loany sands

R:iverdale, fine sand.y loa¡r to silty clay

Glad.stone ^tssociation
Oalcrrille :trssociation, silty clay Loa"n to clay

FÍgure 7. Soils of the area bet'ween Leke l'lanitoba and Porbage la Prairle,
(f,lanitoba Soil Su:rrey l95B).



ls variable, but çnera11Y thíno

At the southern Lì¡uts of the marsh, soj-Is of the Red Rlver

Àssocfatlon are developed. on lacustrine clay sedinents i¡ the central

basin of Lake AgassJ.z. The sr:rface textr¡re is of unfform clayo and.

stones are absent except whero the clay covering the till J-s colrpamtl-

vety tblnn Ttre topography fs relatively level, in sore parts gently

sloping with lor,¡ ridges trendi-ng in a north-wost, eouth-east direction.

Interd.igttated between the soil"s of the Red River AssocÍation

and. spread.ilg out fro¡o their centre at Portage Ia Prefuie are the soils

of the Portage .A.ssociation developed on a nedium to fj¡e grainad

alluvia1 fan" The surdace textures valy frorn very fj:re sandy loam on

the levees, to silty clay in the deprossfons. On.sorne levees witldn

the fan, the soils ere coarser i¡r texture. 'Ihe alluvial sedlnents ars

rurd"erlaÍn by lacustr{-ne clay except to the east where they border the

Isafold Association, arld. aro underlai-n by till and. v¡ater-worked till""

The thÍchess of these alluvial d.eposits on the unconfo:rri:rg substratø

varies from 0.6 n. to l.B n. fho topogfaphy is smootho very gently

slopÍng, sonetj¡res und.uLati:rg. Generatþ the soil drairrage 1s good, but

whero t¡s NsssÀìn is nearS.y leve1 and. the cLay substrate close to the

surfaee, n¡¡rsOff arrd. lnternal. draina¿e is inped.ed.. fhere ís ahrnd'ant

orgadce ¡.ratter in the soil. It has a moderately ÌIÍsh moisùÈe

retaining capacity and suffers severely frorn w'i¡d erosion'

The area to the east contrasts narkeilly with the foregoing" The

soils ar.e developed. on boulder tiII pned.oruinatety of lí¡restone orLgino

L9



the parent naterial havi-ng betwoen fifty percer:t and seventy porcont

magnesiu-rn carbonate and calciurn c¿rrbonate. Ier¿Ìe ares's of stOny and'

vetrys,con),soilsoceltroSlrallowswalesa¡dlotl¡riclgescharacteriøed.

t}rearoauthefornerr.lil,hpocrtor¡erypoord.raj.nagÞ,thelgttor!¡ith

moclerntely goocl draÌnage, arrd. in these sr+ales there is often a coveri-ug

of lacustri-ne seclinents over the calcareous till"
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SECTTOI II

\EGET¡,îIO{

I'[ethod _of .d.escriptf on

A prellmlnaqf ground. sunrey r+as mede fn conjunction ¡rlth the nost

reeent (fø+) serieL photographs of the area. Âlthough those v¡ere of

consid.erable vaLue i.:r indleating persistent stand.s of vegetatÍon and. fn

prorriding infortetlon for fi:rther Ínterpretíve work, the area has ch¡nged.

so mlch that it was not possfble to nap vegetation from existÍng aerial

photographs.

It wae decid.ed that the vegetation could best be described quan-

titatively by døvising a moro or lees u¡rifora nethocl of analysie end

d.escriptd.ono Trr each of the sites a species lÍst was conpíled. lncluding

a¡r ssti¡ate of cover a¡rd abundence usirg the folLowing modified. scals of

Brar.¡¡r-Bla¡quet ( rglz ) ;-
I índ.icatos that the species eovered. less tha¡ fl, of tine

sampllng turit. (*u"")

2 indioates that the species covered betwoen f/" ana 25rt of

trþs sFmFll¡g un-i.t. (oecasional)

5 lndicates that the strncies covered betrveen Z6% and 5Ø

of the sanplÍrcg unit. (frequent)

4 i.udicates that the species cover"ed between 5Í, and.7f,"

of the se?nplÍ-ng uilit. (abundant)

5 inùlcates that tho species covered betr,¡een 76rt and tCñfr

of the sarnpli-ng uillt. (¿oni¡rant)



T'l:e sÍze of the sampllng r¡rit and nr:mber of samples noe€ssalïr

to gC.ve a fai¡ picture ín any one site was determj¡red. by constnrctlng

a species a^rsa currre, üd the area or zones l\rithin the cormrunity were

sarnples, accord-ingLy. The quadrats lvere placed. fn a haphazard, non-

systenatlc nenner, here referrod. to as rrand'omr, but not ae tlefined by

Gretg-Snrith (føZ) by using a table of randora numbers. flte extenrt of

co¡smunltfes, and zones, vas detelained v:Lsually and. they were sanFled.

using the foregoing scaS-e of values for assessing abrxrd"mce a¡d co?er

together r,¡ith Braurn-Blanquetts (fglZ) scale for expressing gregarious-

ness or soclability as follows:-

I grorring j¡t one P1ace; singLY

2 grouped or tufted'

7 J:t troops, small patches, or cushicns

4 in snall colonies, i-:r extensive patches r or fo:rning

carpets,

5 ln geat crowd.s (p"o po¡nrlatlons).

Ilereafter when a ffgure follot¡s the name of a species it refers

to the cover and. abr:nd.ance, ecg. Jì.tripleï natula, (r) i¡t¿icttes that A.

patula covered betweon 261[ and.5ú" of the grorurd' in thåt commwrity.

Tkr{s estfinate of coverþbundance was subjective and visuaL. In an

exemFle r,¡tr.ich uses the data for both covor/abund.ance and sociabllity {'

patula (¡.f) r¡ould j¡dicate thet r+ldle the species J-n question occupied

approxlraately halfl the aroa j:r the quadrat, it was represented by only

one or two j¡dividuale growJ:rg sf¡g1y; (5 represents cover/abrrncla:rce,
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arld I r€presents socíabllity). A species with a value of (].5) would.

indicate that the species again occupied between 26i/" - 5Vl of tine

gampLi.rrg sr€a, but tJre plants occurred in pure populatlons ( 3 repre-

sents cover/abundarioe and 5 socÍabll1ty).

Ad.dltional i-nfom¡.st1on regarding the spatial arrangements of

plants was record.ed by means of transects and. profile dlagraros. In

these the position and spread of ind.ividuaL plants or groups of pLants

was notedu thereby g:iving & nore conplete iropression of the vertical

arxd horizontal d.is.bributfon of the vegetatlon and the relationshÍp of

the w¡ious specfes to each other. fho d,epth and spread of root systernsn

the height of vegetatfon, the tíme of flolenlng a¡rd. the setting of seed,

and aggressLveness and. cluration of the domLnants was also record.ed.

T?re sLtes rr'ere revisted on seversl occaslons to obse:rre a:r¡r

chang€st a"s aen Ðteas rrere uncovered. by reeeding water, their pattern of

colon:isation l¡as record.ed, !6 sgssï-tp{n the relative consistency of re-

col-or::isation patter:rs throughout the growirrg seasona

In each site d.ata relatÌng to topography, soi.Is, drai-nage, exposure

and. other relevant j¡fomation was collected.
-lilater gaug€s ruere used to follor,¡ changes i¡ tlle level of r'¡eter in

the system of bays usjng a vater gauge placed at Cook Creek, a¡rd the

Avocet I'larsh area. (¡ieure g)

Site localit_Ies

I'he slies descrlbecl i¡ tl¡-is sectlon are arranged fn a sonev¡hat

arbitrary unrlrrer. The first to be consid.ered. is the forested ridge and.
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!t is foLLolqed by tlescriptlons of the sites imediateLy south of ltt

i.€. r on the north shores of the Tnârsb. Next, some of the areas on

both sLdes of the nal¡ road leading south from the villagÞ of Delta

are dtseussedu and finally sites on the south€rtr borders of tho narsht

l.rorking from the west to the east. The locatfon of tlæse sítee le

girren in Figure 2.

1O FORXSTED RIDGE

The teru fforested. rddgsr has been used. throughout to deseríbe

the o1d beaeh Ljne of Ie.ice .ltgassiz whieh separates the presont day

lirnits of leke l,Ianítoba fro¡u the wid.esproatl marshes to the eouth.

lhe vegetation of the ridge ca¡¡ be &irrlded into several ùÍstinct

habltats i,¡h:ich rrlti. be ùisqussed. briefly below.

Iel<eshore

Depressions in tlie forest

t Seni-pe:manent dePressíons

i.t ShalLor'¡ and. teuporary depresslons

Sancl dunes

Relics of old. neadows

GeneraL forest

Dach of theee habitats Ís ropresented i¡ noro than one place on

tJre ni-dge, oftm. sevsral ldlonetres apart. A description conbining th.e

various statLo¡rs fn wh-ich each cornmr¡nlty oceurs is given here, ae loca1

dÍfferences are reLatlveLy uni^nportant in a general description of tlïis

natur€.
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Iekesþore,. [he conclitions prevailjry in 1955 r¡hich caused. the

Ínnxrd'atlon ritf, approximatoLy twonty one percent of the narsh have alread.y

been described. This flooding l"asted for a period. ronger than the

vegetatJ.on couLd srrrrive, and. affected not orùy oroergent narsh, but also

farrnland. and. the forested r{dger where nuny trees hrere killed..

fhe most severe storrs washed. sand. or¡er tho northern ed.ge of the

r:idse and, conrpletely obliterated. the gror..rnd vegetatÍon. rn the spring

of l_958 sone of the d.ead trrees were erect, ¡nany r{ere uprooted and othe¡ç

stood. at grotesclue angiles (prguïe 9), rn some a.reas a J-ayer of silty
roaterial and' plaat ¡sm.qing had oollected on top of the sand betrveen the

trees. Elsewhere rayers of sírt and plant remai_ns beneatb the sand

shoç¡ed. thet this $¡as not tho first occurrence of such conditions. The

presence of a fairLy high proportion of silt irrlts draj¡age apprecfab3.y.

consequentry the ffrst vegetation to appear on the lakeshor€ ryas i¡r

these silt accr¡¡nrl_atlons. It was domlnated. by Bleochaf{F palustris,

and the follor'rlr1g species r'¡e¡e i¡cluded:

i{ontha arvensis
SolÍd.ago canad.ensis var. rrlllosa
Sonchus a:¡¡ensis nar. glabrêscens
Taraxacun officinalis
Cicuta nacul-ata
Ji¡ncus tonreyt
J. nodosus
Populus deltoidee (seedlfngs)
Carox sp.
Stellaria graminea
Cala:nagrostis carad.ensis
Staehys palustris
.A.nelancþier sl"nifolÍa (seed.Iings)
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As tha seeson progressed. the nr.mber of species i¡.creased and. the abund.a¡rce

of indfi¡:iduals changed, al.terilg the general picture considerablyn

AddítionÊ includ,ed.:

Aster praealtris :Lsc1epías i:rea.¡nata
Ech-inocystis Lobata ixyris a'naranthoides
Convohnrh-rs sepír:m Teucrir.¡m occid.entaLe
Ca::ex atherodes Agropyron trachycaulon
Ecluisetun efirense Draba nemorosa
Ph:agnites coilnuuis lepsana corunrnls
Fraxi¡uus amer:icena Hord.eurc Jubatun
Acer negundo Rr.uex maritfmus var.fueginus
Salix lucide, Artenisia fr.ig"ide
Salfx arngd.aloides Puccinel-Iia nuttallJ.ana
RamrncuLus fLabellaris Agrostis stolonLfera
R¡bus pubescens Rorlppa island.ica
Lycopus e¡nericanus Chenopod.irur rub¡r¡rn
Epllobiun gLand,uLosum var. Sir¡m sauve

aclenoeauLon Melitotus alba
BrÍgeron pldlad.elph:icus Urtica ùioca var.procera
Polygonun perslcaria Scutellar{.a lateriflora
IeppuLa echínata ScuteLleria galerículata
Eleochanls acloularis Dup,atorium naculatt¡m
Eleooha¡"is calva Eleochar:is sp.

At the sa-ûre tlxùs as the foregoing speci-es wer€ appearing hiSh up

on the lakeshore, further down the shore surriuing patches of Phr-aænitee

cormuris began to shor.l sigrs of growth, as also d.id. Scirpus vaIid.r.¡s, g.

,acgtus and. the snal"ler triangular leaved S. americanus.

The elongated. stout, irard. rhlzome of Scirpus arner{.canus seerned,

abl"e to withstand. the eonsta¡t lapping of rvavos at the waters edser

and where eroslon rEae slûv¡er because the sandy shore lvas interbedd.ed.

itith band.s of sllty cLay, it grew successfully.

.tl.s the season ad.rranced., patches of Phl:a¡sdtes and Scirpus spp.

jåcreased. f-n clensÍty and consoLid.ated. the areas they occupied., Iþfgå-

m:ites produced. a largs nr¡¡rber of nrmers over tlìe sando so urarry in
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some places thåt they completely eoverod the substratun (Ftgure I0).

The najority of the Phrerultes did not produce flowers. In seven

counts of tçEo hrudred shoots fn a typical stand, it was estlm¡ted that

less tha¡r t*ro percent håd. flowered'.

In one loeality a bed of 5æ!4 latifolia h¿d sììffived and showed

early springgfowth. A large n¡mber of seeùLLngs appee1.ed l-ater and

were established by the autultr1. (r'igure Lt).

A soÍl excavation was exa¡irined on ùhe lakeshore i-n a reglon of

vegetation as just d.escribed and. showEd.:

0-50 en. Sand.y loar, llght brown rsftJr black grains, Ðd

fineLy com¡rinuted. shell fragments.

3ü55 em. 25 em" band of black silty loan i¡ith a lúgh propor-

tion of organÍc naterial fonns the top layer in a

nixed horizon contaJning pockets of dark brom poat

pacÌred. w'ith plarlt remains, æd blaek silty loam.

55-10Grcn. Silt I'rith occasiona.l- silty loam bands.

l,trater table at depth of 10O cr,r. pE 6.2 in r,¡ater and pH J.2 at surface.

(rigure rz).

At th€ lvesterrr end. of the Laireshore there ltas a noticeable lack

of vegetation except on silty clay band.s r'¡hich had been washed out and

formed. fl-at sÌælves at the waterts ed.ge where a few patehes of S-cirpus

americanu.s, &d @@þ. pglussqis, occurred ruith occasional T--:rphe

lgti&l¡a and iìCg$glì}l¿g- qel.eratus n There were extensive aroas of
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Flgure 9o

Lakeshore shor.r"ing sr:rr-
virrng trees and.
Phraræites comunls"

:l:rll
:',:;l:.

; i;iiil1; 1:, :, ¡{ i¡i i ¡t g
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Phlangdtes runners on Lake shor€.
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Fippre ll" '$Þ}ra l-atifolia seedllngs on lekeshore

with srusiv:ins gæþg a¡d. trees f¡
baelcground.



de*d &Ig@!g, scÍncus valLdus and. s. amer{-canus with littIe sign of

regtrowth.

fhe delta-Illse extension i¡rto Le.ke I'1ånitoba at the nouth of Cram

Creek was the most westerly station examined. It had. boen little

effected by the flood.s ancl supported a fine gSowth of Phra.q$ì:itesr the

only other lalseshore sfte where Phragrultes, equalled. it jrt extent and.

sizo was near the e¡rtrance to Lake I'lanitoba of Clandeboye Chatulel 2L

lClonetres further easto (ligure 15). This charmel is kept open by

the perf.otlfc scou-rj^ag of uind. tid.es from the 1ake, a¡d. the subsequent

return of flood. tlatern The sides of tåe ch¿nnel are rnarked by luxurfant

rgetatíve gg'o1¡rLhs of Eæþg. latifolia 2-3 m" high, Ín dense stands'

tken up by pools of nater. (ligure 14) " these bods of $pl1g were

..cre extensive tha¡ any others soen j¡ the Delta arear and apparently

did not produce flswers jn t959.

l'fave ection along the lake edge had washed" out old beds of

Phrag$i-þes, wirose dead roots extended. L5 - 20 m. into the lake. tocal

resid.ents say the original beds ùisappeared nore th¿¡ fifty yeaJs agoo

Evidonco of fo¡rner forest trras seen Ín old. tree roots also uncovered by

recent store.

ûn the lakoshore there were well ostablished clu:nps of 3!iæ.

mites and Scirp.¿s vaLidus gror+i:ng in saricl, rvhile on compacted clay bendst

fn silt-fí1lecl depressÍons elon¡1 the r.latorrs ed.ge, arid. on washecl-out

roots of ve¡ious plants (ligl.rre 15) tfre foll.oruing specles woro record.ed,¡

Elg-ocbarÍs c,glva. !. qciqulaåis" arrd g. pelus'Fris- forr¿ed. a close turf

,:l



Ilgure 12, Le.keshore soll excavation
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Fi¡+rre 14, T¡,",)ha latifolia nesr C1a¡deboJ's Channel
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Fi6ure 15, Vegetation on 3-akeshoret
grolring on washed out

roots and debrls.



for short d.istanees-partÍeulerly the latter speoies a¡rd with ft

occasional Sagltta-Tia Latifglig.. Ëgiryl¿g a¡rgricanus was a locai-ly

d.orn-i-nant species on the silt and. nud accwn¡lationsr and Ranunculqå

sce]eratus, $. cv¡rbalariar  ,ster braclu'actis. Jrurous nodosus, ¿.

lufonius, ?rrphÐ latílqlÍa, icirpus vglldqpr HIre"mi.tes and Sgi&þlyg

gla¡¡cluloslun ver. .egggÊgËIg trere reco¡ded. less frequentlyu

In nearly all places r'rhore the above species r,¡ere noted their

¡Trowth was slown aniL in no site did. thgy covetr nore than a snall part

cf the avallabLe substratr.¡"m except ln the case of jllgggheds spp.

Dgrrressioirs +n -tþg ,forqst.

io Senui.-prerrnarrerlt d,e¡reqsions. In rnan¡' places the

forested rid.ge is conposed. of trvo o1d boaeh rldges l,rlth lows or de¡r

ressions between them" These depresslons are poorly drafned and hoLd

water for a eonsiderablo tirne, their sern{-oquatic and nersh vegetatlon

eontrasts ru.rkedly r'¡ith that of the ridgee. Goose l'[arsh and. Chfumrey

Back I'iarsh are two such examples.

Goose l'îarsh lles approxinately three niles east of Cook Creek.

In tÌie spring it was an opm rlagoonr fulI of vrat6r, fringed wÌith

trees, and had a felv dro¡.'nned. shm,bs and. trees ln the ¡oiddle. lhe narÊh

was 't¡ordered. rç-ith a uone of grasseo and sedges. Duríng the surn¡ner nueb

of the water d-ried, up and. the deep rich orgnrT{c soil becarne colonised

with a dense and h:xuria:rt growth of vegetetion" Bidens cernuat the

donina¡rt specfos, fo:nred a d.ense ca:ryet approxinately L m, higÈr(figure fø)

w:lttr oceasional patches of $¡gggggigg, etrrfçgglJdq and CarçT lPtrorF?.

34



Ihe ground is wrer¡en, alnost tussocþ and covered w:ith a straggllng

growth of Cal.Iiseron eiee¡Jer¡m. lhelwteFis palqrtris' tbe only

fe:ra reco¡rleA (ftgr.rre I?) oceured. where the shrubs or treeg add.ed.

ad.d.itfonal sh¿d.e to that cast by the d.ense herb layer.

estÍnate of th:is area of the narsh gave the fígures below¡-

Species M c s

3Ídens cermu.a, æ 3.7 4.6
ScolochJ.oa festueacea 15 2.O 5.7
Ga1ium trtfidun 35 1.4 ?.L
Epllobfurn glandulosun va.r.adenocauLon 15 I.5 7,3
Sparganiun euxTcarpum 10 I.5 2.O
Carex retrorsa 45 3.2 4.0
fypha latifolia 30 2.5 2.8
Phragroites conunÈn:is 5 1.0 f .0
The1y¡rteris palustrfs 5 2,O 3.O
Inpatfens eapensis L0 1.5 2.0
Cicuta biilbffera 5 2"O 7.O
Polygonur pr.mctatun 15 I,3 2.0

The following species r/Þre not recorded. in the sarnples but

wore occasionaL i¡ the rnarsh:-

Ranunculus pennsylvanicus
Siurn sauve
Cicuta maculata
Solanur nign:n
Arenaria Laterlfolia
Potentilla nonvegicus
Scutell-aria lateri.flora
Sci4>us fluviatil¡1s
Poa" palustris
Carex pseudo-cy¡lerus

On tho fringe of the marsh Scolochloa festucacea was locaLly abundant,

Itlgntha arr¡ensíg. P.olveonug convol-rnrlus. Urtica d.ioica var. ppggg and.

Scqtellaria &algrier¡lata var, _epiLobiifolia were occaslonsl.

A frequency (ú,) eo,rer/abrurdence (c) ana sociability (S)
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Figure 16. Goose i'Lrrsh" Dense growth of vegetatfon
d.oni:ratect by Bidens ee:ru.ê "dth $4@ latifolia
a¡rd lske shore trees in bac'þround"

2b

Figure 1?. tìrel¡¡oteris paLr-rstrlP with Scoloch]-oa. Trroba

latifoLia, Ilepthe. anre4Þi,s' Carex bebbli and
tsÍd.ens cerrlu&a



The seeond example Ís a d.epreesion north of the Chirmey l,iårsb

where the rqater stend.s for a shorter tíme than on Goose I'larsh" It ie

an o¡.ongated bolloi,¡ r¡lth a sandy rfdge on the north, and a elíght risíng

in the €pormd. on the south sid.e.

minari^tIy FraxÍnpq''pgïlsylyg¡Iiea, thæ a¡neri.e"ana a:rd Á.cer nesrxrdo which

cast a dense shad.e over marsh except when the sun Ís d-irectly overhead.o

By September, the stanùing water had dfíed up though the rÍeh organic

soil was stitL saturated.. Ihe area. sras sa^mpled. by throwing twenty five

netre sql¡a:res¡ at rrendonl. lhe resultr¡ ere listed bolow¡-

Central Area

Species M C

Polygonun punctattrn 76 3,2
Bldens frondosa 60 1.9
t'Ientha awensis var, yillosa 32 2.5
Urtica d.íoioa var. plocera 28 1,7
Polygonun lapathÍfo1ir.rn 24 2,7
Sparganiun eulT¡carpuJn 40 4.2
Scirpus fLuvÍatili* OO 2,,
Polygonurn coccfneun 20 2.2
GaÏi.u¡n trlfldr¡n 28 1.4
Carex retrorsa 12 2.7
Chenopodium rubrr¡m LZ 1.O
Sfun sauve l? 1.0
Carex atherod.es I 2,5
Scutellaria galerlculata 4 I.0
Ranurculus maeou:niL 4 1.O
Bldens ceznua 4 2,O
Carex bebbli 4 1.0
Rorippa isla¡dica 4 2.0
Alisma trivale 4 2.O

Ed.se

Both these rid.ges bear trees, pred.o-
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Specles

I'Ientha azvensls var. villosa
Carex retrorsa

¡)

4.0
2,9
4.1
2.1
1,5

)rb
3,Q
5,O
4.0
L.3
1.0
4.0
1.0
1.O
4.0
5.Q
3"0
4.0

P/,

BO

100
2.O 7.7
5,8 4,4



Specf.es

Scutel-laria latertf loia
Urtica d.iolea var. procer&
Polygomrn punctatun
Galiun H.fidun
Polygonr:n cocofneum
Ranrmculus nacotmii

i1. TemporarlldeplesFfons Of the shallot¿ depressl.ons,

nany are slfulrt and enclosed. by ridges. The tr¡ater that accu¡¡nrlates ln

them, at first fro¡n rneLtjng snow a¡rd ice wh:ile the soil is still frozen,

and. later by flood.ing or preeipl-tatíon, ls heLd for varying periodsr but

generally d.ries up before the end. of the season. The soil is one of these

d,epressÍons oonsisted. of :-

5 cm. SÍlW loan with plant rensij¡st

B-12 cno Conpact d.a¡k bror'm band.s of partly deconposed plant r€m,eins,

interbed.d,ed. rvith narrorr sÍ1ty bands

U cm. Sand.y J-oam

50 cn. Band.ed calcareous silty loam. In some of the bands, roots and.

other plant rènai¡s were dlstÍnguishable. This silty loan

nent down below ihe luater table at a dopth of ?5 cm. (¡'feure fg)

In early June these depresslons heLd. a multitud.e of seedlings of

vanious speoies wh-ich in rnany places already forrned a hwrdred percent.cover.

Recorded l{ero i-

Inrpatiens capensi.s Epilobiuro $landulostu var.
tientha arvensÍs var. villosa adenocau-lon
UrtÍca d.ioica var. procera Rorippa islandica
Carex atherodes El.eocharis palustris
Trpha latifolia Juncus balticus var.
Scolochloa festucacea l-ittoralis
Ra¡runculus pennsyJ.varri"cus T,ycopus americanus

Y/"

20
20
20
20
40
zCI

1.0 7,o
1.0 3,O
1.0 r.0
1.0 3,O
2,5 3.5
L.0 1.0
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llty Ioa:n with plant
rom,ainso

Dark brown peat&s Layer

Sandy loaro

59

d. calcareous siltY

Figixe 18. 'Soll in a depression on ridge,



RariwrcuLus c¡'rnbalaria Agrostis paLustris
Plantago major Aster praealtus
Cl-cuta ¡raculata îhalictrum venulosum
SoJ-ld.ago canadensis "A.lisna trivale
PoJ.yg'onum eocci:reum }lippuris vr-rlgaris
Carex pennsylvalica Scirpus caespftosus
Sium sauve

As the srunmer progresserl the vegetation gren talLer and thiclcer

bocoming almost impenetrable. Aclditions to the fozegoing list occured

and. some specÍes wh:ich flowered early in the year like Rexunculus cynbalar{a

rvere coüpletely overshadoued. by Írid.sulmler when Inpatiens, !g!þr Solidasq

and }S.tg, had ine¡eased. their siøe and gave to the now ¡nolst deprossion a

very different appearence. EglJÊggæÞ Lobat-a and @!gg. lupu]us added.

to the tangled vegetetÍon cUnbi:lg up tha doad shn¡.bs and hangíng d.own ín

festoonso

Ðepressíons whioh r+ere Less than flfty percent shad.ed and had a rich

nuck soil, produced. a flouzC.shi:rg flora. Ttre foLLotiing were record.ed. i¡

one example:-

40

Galiuro tr:ifidun
lìorippa islandica
Bld.ens eernuå.
Epilobiun glandulosum var.

adenocauLon
Scutellaria galericulata
S. laterlflora
Bid-ens frondosa
fypha latifolia
tycon*as a¡nericanus
Rarnmettlue sceleratus
EchinoeystJ.s Lobata
trtriple* patula
Carex athorod,es
Teuerir.u occidentale
Rumex maritfu¡us var" fueg'inus
Galfr:ll apar:ine
l,lentha a¡r¡ensis r¡ar. villosa
Stachys palustri"s

+
+
4

,
3
3
2
2
2
2
2
2
2
2
2
2
2
2



PoLygonr,i.n, persícaria
Hordeun Jubatur,l
PotentiLta noweg:ica
Carex retrosa
Glycerd.a gra:rdis
Ilippuris rnrlgarfs
fh,slíctnÐ,I venulosum
PhragBitos comunis
Poa pratensis
Fptrcea alba
Áseleplas inea¡srata
Âliern¿ tnivale
Enigeron ph-Ìlad elpìúeus

send. dules" Iti:riature sand-dt¡nes frorn 0.! mo to 2 n. rrigh oceur
near Clandeboye Bayn lpth¡nris neni.tiürìS greff on the co.atrEe to ne*!u.m sand.

wlth caLcareous ¡mbbles nnd. eoaflÌin¡ted shells distributecl i¡ tidal patches.
ApEgp¡rron dasvstachyurn was abundant, and in some ateas d.ominant¡ it ofton
occurred i'nith clunpE of Elvnrus e_ana.deneiq,. Ieter in the season arong the
shore a-mlropia tr.j,frd¿, y'antlp.qg struga4qp,r sarsora kalf .. i,:rvnis ama'ag_

tþoíd'es alld lve. 4a+rtþifol1a beca¡re errrdent tJrough never nore than frequeart.
spreading rosettes of Astraealus, uj.ppuraþp growing close to the sand and

over haLf of a ueter fn d:ienetor, tùere aLso fou¡rd..

2
2
2
2
2
1
1
L
t
I
I
I
1
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of d.une

wood),

ïn one locatlon whero there rras art obvious and narked. prog:ressfon

fnto the meador,¡ a¡rd. forest, (sand had been carrLed 40 m. l¡to the
the follot¡ing speeies r¡rere record,ed.:_

Bronn¡s purgans
Solidago cenad.ensÍs
E\ri"geron canadensis
ltirabiLis nyctaginea.

A number of trees along the shore showed, signs of the effect of the
prevallfng north¡¡est windso which, aided by send., had. produced. in then a

Cirsium anrense
lepidlun draba
Jlrysfuuum cireirantholdes
Ägrostls stolonifera



narkedly asyrmretrioal growth fom,,

$eado¡vso In certejit reg:Íons partieularly at the eastern end,

of the ridge, in the neighbourhood of Clandeboye Bay thero J.s evidenee

that meador'rs øristed. in the past. These wer€ greuerl untíl 1937, úd

have since been r.¡¡rdisturbed (pisuï€ t9). Generally they heve forapd. on

o}d. stabllieed sand du¡es and. ridges jutting out into the narsho

Grasses r'¡ere tlre dominant plants in these meadot+s, end a few

trees and bwhes r¿ere fowrd.. fhe flora varied with local conùitions of

aspeet, exposure, drainage and. soiI, showing a marked seasonal change

during the sumr'ær"

fa one station the species list for the early part of the year

incl-uded.:-

Juncus balticus var. lÍttoralÍs
ligrostis palustris
PuccíneLlia nuttalLiana
Poa pratensis
Potentilla ansçrlrìa
Potentilla norvegica
Sonchus aï'rreneÌs var- glabr€scens
Phragrnites comrmx¡1s
ELeocharÍs palustris
Stacþs palustrís
Cirsiu¡n aruense
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Ieter in the season the follorving ruere also recorded;-

Ilordeum jubaturn
Erysinum cheiranthoid.es
Iøpsarua conmunis
Lycopus asper
Teueriwn occidontale
CLcuta naculata
Draba nemorosa

5
4
4
4
4
4
4
5
5
3
3

l'Ihere the raeadow ran down lnto the marsh, seed.Iinge of Epilobiun

3
2
2
2
2
2
2
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FÍgure 19. Þiead.ow shovring coer$e gresses and

Á¡touisía bienrdÞ.



gla¡d.uLosun var, g}ry}gg ruere abwrd.ant, and. below then a øono of

Ran'¡ncuJus sceleratus, (3), pteoclpnis palustris (t) an¿ a few weII

grown plants of Smgå tnaÊtirrus va¡. .fÆgilgg. end geneqlg, gg]lggptus.

ver. .@ occullred.

In a sim-iLar situatùon, & slight but fairly extensive rldge at

right angles to the road was cro¡'¡-ned ¡vith Jig.!!þ[g alba a¡rd. Agropyr,on

åg@.. The sid.es of the ridge bore occasj.onal Carex bebbii, Pqlygonu.m

coccjþeuJn" Çåenoeodfuq rubnrn, ElBocha,rip- nalustris, @. Þfli€ var.

ll$orplis-' Ep¡lobrun ,elandu1osl.:m var. .g18g9€&IgE¡ Roripla lstangí-cg, and

Rumex narÍtl+n¿È var. fuofli.nr.¡s. thts ridge is confluent v¡l-th several o1d.

meadons in the re6;lon of Jacldfsh Pond. fhe rather thin patchy tuf in

the nead.ow wês conposed of frequent  &roprr¡on Epggr .¡\propirron trachvcay¡

fgå and sporcto$rs crry-pta+drus. Mlth Á¡nbTosia triflcra (Z), crepis tectonm.

(e), ¿rterorsÅ,a. biemig (e), ¡ra¡is ùil¡ardeama (I), taraxacqg offtcj¡€.Ie (1),

Lstragalus ca:radensig (L), Ascelpias sq3cfosa (f), an¿ Potg$tÍlla a4serina

(L), scattered tlroughout.

M

In a s:im.i1ar. mead,ow, rounded

together r,¡íth the grasses, and was

Other mes.dow sftes includ.ed.:

ì'{enth¿ arvensis y¿r. rril"l-osa
Elyrms canad.ensis
El¡nrus uirg{rricus var. hirsutígk$fs
Agropyron snLithii
PanJcum eapillare
liuhl-enbergia asporif olia
Helic t otrC. chon hoolcerf
I'iepeta cataria
Chenop oclir¡r berl and:ierí

patcires of Coratodon purpureus occumed.

alnost eorirpletely d.essicated. by August.

Çpne¡ja1 Fore,qt" In the general forest there are several different

7\
2)

3\
2)
1)
r)
1)



habitats doponùing on a va-niety of factore such as the aspectu nature of

the substraturnn draLnage, abundance of leaf litter, fallen logs and d.ebris,

closeness of canoByr and oxtont of clearings.

fn tho high water period. referred. to sarlier uuny of the trees a¡d.

sh:rrbs r,rere lrilled. Tlre only trees surnÍrring in 1958 on low sites j¡l

the zone nearest the 1ako, were FîaxiFl¡s pe4,nsJl-vçníce, Sal-ix a.l¡ggdelqi4eÊr

ard E4fþ, ÍntçJdqr. In nrany inetanceso however, only one or tç'¡o brenches

1n a tree L5 - 20 B. lïigh shorsed sigris of life (:tlgure 9). fn Ì:-ighor

sítes ¡nost of the trees were grorring nornralLy and tire association included

PopuLus tçg¡m¡hù€p. Popuh4F *çIËoi3esr Ppqglq$ bpls8^n+feTq, Celtis

o.eeiden$aLis" J',rnxl+us peprsJlv,a¡r-1c4, 499å neøFl+do., ,Sa.Iix .*1Æ9,, and 4þW-

IggW lrith Corv]u.s aqeJ+.gana, Corqus stolonifera' Irqppq ulreiniq#& antl

Sarnbucus ¡¡¡þggg. as the nost froquent shrubs. Beneath thern Bubus lF.aeuq..

RLþes or¡,'Fcantþof$ps and S¡rulqhEËlça,rpps oc-cf4enlP].is, occlrrred sporadically.

klhere the shado nas dense and the sofl sarrdy the undergrowth consisted ef

s, sparso *ot:" of gïasses and herbs.

Care{ ass,iiliboj.rlgnsiÅ grew in straggling patches uith other shade-

lovilg specfes 1íke 4ta1åa n+91pgu11eo Y"iola ruælH and Sntl'acinq gig[-

g!g. Àlso reco¡d.ed were:-

t'hel-S1teris palustrís
Carex sprengelJ-t
fhalic tntn dasyearputn
f'halictnin venulosum
Iøctuea pulchellun
Erysirmln cheiranthof d.es

Parthenocissus quinquef olia
Eu¡nrlus lupulus
Lys'i nrnchla ter¡estris

Less shaded. places j¡rc1uded. in ad.ùition, tall straggling plants of
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IøBpule eelr*nata (5), tne leaves alrnost fnvarÍabLy infected with a

fu:rg.rs of a }ptrrvl$s sþr very similar to Bgt-rylus c-inelea Persn Fr. å

AIso fou¡d. rqere:-

/r.rctíum lappa 1
Urtisa diofca var. procera 7
CÍrsÍr¡r arv'ense 5
I'tÍ"rabiLis nyctag:inea 2
Polygonr:m convoLmlus 2
Axycis amaranthoides ?
Sonchus an¡ensis var. glabrescens 2

Tnere was seldom a clear Ii¡e of demsrkatÍon betrseen the various

forest conrnnn:ities¡ in må.qJr, specles Ì{ere connon to a number of habitats

artd some aLmost ubiquitous. Sandy ar€aa that were fairly open and

protected by a fen seattered. treee were charaqterised by the bluish iþg-
p.y-roq s4itÌ4å, and Se-qrol.gþ¡rg glyeS?nd{us. "¿\lso reeord.ed. were Ambrosip

trifid¿.. Axynis auravanthoides, Arabis ùivarÍcarÐa, 9eggtbera bíenruis.

i\rtemieia vul,"p:sis. and occesioneJ. shmbs, together wÍth Rose ar]cansa++t

Rubus puboscens, md Rubug pi.üaila. .Arte&jleie was partícularJ-y obvlouE

in the faIl r,rhen Lt r.¡e.s fruitirig, a¡rd nost of the other vegetation had.

r.¡íthered.

The felli-ng of trees has influenced. the vegetatlon,and. i¡ one

cleared. area Pru:tus vir.riniar-ra. yoìx1g Popglus- trenuloid.egr 4!,9r. neflmdgt

and SatÍx rrifrao r¡ith lLibes a¡nericenum and Rubus idaeus ver. EjIi.Sg-wJl- *
oscurrecl, The gforrnd. vegetation consisted. mainly of three gTaé¡Bes.

fuiropf¡.on repens, Eoa, pfatensís, md SpOrolgbus crVp.tandnrs: ï,:ith Þ
siea gþggu Uqtica clioica. var. !Ig€å, I'Liro,biLis n'r'ctafflnea, i\rabis

ùivaricarpe¡ md AchlLLea gå]k;[glir¡¡o,

Át the east end of the rÍdgp tuhere it is d.ry and relatively high

4"6



the foros'b groivth wes more h.muriant. l'Ihere the road nurs through 1n

the neighbourhood, of Claír fuke there were sons r*ell-Sror,m examples of

Populus. d$ltoù$es, Uturus amer:igrrlg, and Pgpttlup Hplq+loideg. Acer n9flm$pt

wae locally do¡dnant and grew with 541+# lr+qiciar q,ålfã auveda}oidoet

SrJ.fx plþa, Q¡teqqus ¡neeïoc-ûrÞa, ilubw pubescens, &l!eq a¡rqricali]¡sn Prr¡nvq

virsj+rie¡ra, C.o¡nq5¡ st.olonifera, P.ha¡nrmP ,alnifoLåa' and fiamh¡e}^s lgiru.
NottLes and otj:er weeds flourished at the sídes of tha track together uith

So1ysorlirm achoreqg and SolJeonu¡l aviculgre. Other species recorcled at the

roadslde incLudett Stellari¿ ¡g¿r¡:"ig.ea. Stel]aria nredia. Viola regulo.sa.t

DqscurqÌlilg richard.sonii, Se.EaËie rriri$iF., Sg.lium "apan@¡ ljrlilax -he-rbqcea,

Iiu4[¿þs lupuluso a¡rd ]ìosa acicularig.

In'the elearing at Tlre Pass the herb layer wåÊ clominated by

Àlqroprr¡-on.3¡9¡g.r r+ith !g pfatçnsis (1), ¡romw j+errris (f ) "n¿ 
DactvLiF

ALonerata (f) itt loeal Breas. Pol-vqonr¡n hqrtwrieltii (4) rvas associated

uithÆUSS. eïnaranthoides (e), Hactetta ryrerica{ra, Aster pa¡sua (f), S¡.tur

erigog*ee, (a) solroa.eo ea¡arlq$sis (a), cipiqg arvense (r)o Priger-op

p,hil-adelphjcus (f), arr¿ ììpilgblum a{¡ess,tífo1i}g (1).

There $tere ¡Ilany variations in the road.sid.e commgnltyr ên8. in one

place a zouø of 'I¡¡pha lptif"olia up to 10 n" l.tide mergÞd. into a bed of

Carex +therodes 20 m,to 40 m. Ín Ìrrldth iEÌ:ich ín turn Save lrey to ë¡gaeru{ig

shrbble.

IìrT¡oril¡rtes t{ere coruüon on the forested ridge especialJ.y on tree

trtìntis ærcl on banlcs overhrmg lvitir vegetation, bui are not consldered reLevant

to the presetlb sttrdy.
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2o I,LARSïIES rI,['frÐrATnLY SOUm CF T]ill RIÐgE

General- Shoreline. Between the forested nidge and the water

there is an area of exposed gfOr:nd., varying considerably í¡t raid.'bhr and.

bear{-ng dead !þgclrrlLes and. ot}rer pl-ants. (nigl.,re ZO). As it becelro

coLonised tho patterns and extent of the vegetation llere reco¡d.ed..

Progress tn the colonisation of areas wiúch becase uncovered as the r.¡ater

leveL dropped during the season rvas also noted.u and a solection of sites

is described in the follouilg pagss.

In 1958 the north shore of Cadhan Bay was for the most part

occupiecl by dead Phrasriles, holvover, near the road, and on slightly eLe-

vated. ground a few isolated. c1r:mps of !þggg!!g. had survlved. äarly fn

the season Senecio eAnsqstus. becanne establlshed on 3Þ&ites. stubbLe,

nhieh had noderate ctrains.ge by'reason of the uneven surface of the grou:nd,

a¡rd. on dnift llnes a¡rd. muskrat houses,(figure 21) It ruas florveríng by

the th:ird. week fn i.lay. l'Iíth the SenPgio. seedlfngs of AtripLex patula

were abundant and Ra:runculus sc.eleratus was frequent. These two species

had. germineted in the slcln formed fron d.ead. Iemo¿ and algêe, whlch cover"ed

the Hr.raf{trútes stubble a:td the naterlogged soíI. Toung plants of !}.pha,

latifolia, Bpilobåqm ¡qla¡rdr¡lo$un ver, -gþsg}Igl stachvs palustris"

l'lonths arvensis, @r. JÈ!þÉÈ, .[vcg!Uå ËÊSr Scolochloa festucacea and

raroly Hrmulus lupuJqg were also found..

In soße placos Atriplel: patu1a fornecl a conrplete cover on the dr$iJtg

mrd, urd ivas the fÍrst plant to appear wlth F,enunculus sceleratus on

r,¡eter-1ogÏad. soil ln l,lay a.ird. early June. Later i¡ the season Chenopodiun
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tr'igure 20,
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colonised,

tr'igure 21. Senecio con$Êstus.



zubrum, often fil.Ied this :riche.

But fur genor+l, on d.ryi:rg nud not covered. with a thicli Ia1'st tt

clrift, Ranwrculus- scelera.tus, Dni-lqÞ1u¡r gl-and.ulosun a:ld. RanuncuLus

pvniÞglaria rrere frequent, and patclies of TJrpha latifolia and Eléochqrls

pal"ustris occasionaLo Less eomrnonly recorded. siæcies incl-uded

Seolochlo& festueacea. Senecio conBlestus, Clcuta. maeule,te, Sir:¡l qauvet

Car"ex bebbii, antl Ì'ientiLa æElg. 1tt the beg{.nriing of the season thls

pattern, r+'itr: nj¡.or variations was repoated frrerluently around the man¡'

pooIs, ci:erurel-s and. shore llnes on the north sid.e of the marsh. As

dr1¡ing contlnued a zoned pa.ttorn was disce¡nabla in tho ensuing vegetetion.

The shovç opposite tse1lts ï,od.ge rlas sn exomple" It hsd a zone of bareu

water-logged, soft nrLrd bearing a few scattored seed.língs of F-anu¡r.cu].lts

scsler.a,luå, Rr¿nìgr na.riti¡nrs vair. gggstlggr and $¿gþ letifolig. This

rnerged j¡to s fei:'ly ¡r¡e1I d.efined øone of larger specimens of the s€rne

species,(zone f (Af)), together wÍth Chenopodl"un rubnrq (+) 
"¡¿ 

a-stor

bÌprchr¡actiF (2). The l¿tter becaräe ¡rore abunclant, and doninated the

second øone (2,) near-i,he sur-v"iving Phra,¡r:nit-ee; r,rith it Chenopodfun quþn:n'¿'
(3), s-e$ecj-o, cgnr]estus (e), ana liordeu& iubatu¡r (2) were recorced.

In clepressions arnong tho PÌrrasqites, EIsþ!g4, 6@þþÊ119 varo

adeglce.ul-on ¡vas clonrinant, CÌ]enopoclíum r.ubnrm (3), ¿,tl:ipfex pstúa (2),

S.colochlgg fest-ucee. (z), tlentþ1 a{yensfs (r), st¿q¡Þxgiuslris (r), an¿

Aster braeh.yactÍs (1). By September in nany places the shore wh:ich had

beon eonpletely coverecl by wnter ín June, shol*ed. considerabl-e areas of

ground Ln va.rio'.r,s st*¿'es of colonisation. (Fig;re 22).
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Figur'e 22. Õeneral vier,r of marsh below BeLlrs LodSe in
Septenber. The r,¡ater l:ad receed.eti frolr
(i) to (ii) airring tne sììni:ler.

\nu



Bel-lrs l,l{rrsh. At the begiruríng of the see.son on thÍs smaLl

uusrsh was fringed rrith ì;a11 dead reeds which had. fLowered ín L957.

The rlepressj-on whlch they surrowrded. lvas f1lled v¡ith water above wlr-i-ch

protruded PhrapsÉtes stubble (fO - 60 crn. in height). Between the reeds

and. the water was nrud, covered with @ ni¡or, Ler:na trisulcg, and.

various green algae. At its outer ed.ge it was cofonized by a well-

€Fown but discontinuous band. of vegetation, which extended into the StrlaÊ-

m:ites fninge and rças not nore than 6 meters 1n w'id.th" The cover and

sociabilitJ¡ of strFciee follows¡

Species T/" C S

Senecio congestus var. tonsu.s 60 1,O 4"2
Ranunc',rlus cymbalo:ia 2A 2.2 2.4
lìanwtculus sceleratus B0 - 2.8 2.1
Staehys palustnis I0 2,O J.l
ScolochLoa festucaeea 10 I.B L.2
Phrs.griites corurÍrunis 5 I.0 L"0
Atriplex hastata 25 I.1 2.I
T¡pha latlfoLia 5 2,0 l.O
Eleoch¿rrÍs palustris 20 2.O I"0
Aster brachyactls 20 I.2 1,I
Chenopodium rubn-¡m 10 1.5 1.0

Senecio congestus r,ra.s one of the pioneer colonisers in this mareho

Together r*lth RaFr¡aculus sceLeratus snd @ r'raritf¡nus var. fgggþg, it

fLowered and. produced fru.it i¡ the early suruner when most of the other

species were beconing established vegetatively. ïn the nrajority instances

the Senecio congestus and !4.qwtcuJ-us g,ce-!er¿¡!¡4g then died, leaving bare
#

patches open for recolorrÍsation. In BelLf s i;ìarsh the late Âugust pattern

showed that in these pateìres, frecluent lorge plants of ChenopoÈium rubrr¡¡n

had gror'rn rvith $gþg bragllyac"tis ancl Atriplex patula replacing Senecio
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congÊstu-q. Horcieug $¡þ@r RUqex maritinn¡s var. Ig96!ry, Stachl¡s. pa-Iu-

stris and Scqlochþg fqj:.[reaeee occurred occasionaflyo and' a feu areas

rernained bnre.

By ¡ris tírne, a" zorre of younger vegetabion occupied. the fo:rner zone

of bare mudo and occasional $Sgecio. cqnr.EistqËln brtrlha latifolig', C-heno.poù1up

nrbru¡n and. IIorùeur jubatunr gr€\ir on the slightly eleveted. Phras.ryrlteg roots

in the most recen.bl¡' s1¡nou"c1 a.reF.. The contre r'ias dry but still bare,

except for the mat of !emq, qlpor and green algae on its surface" Ttte

Lor*er J.ayers of --l,elgg l{er€ green though the srrrface l"ayers h,gd- <biecl

completely, ffid tlæ rich orgaJric soil t'ras saturated boneath this cover'

On the othor sid.e of the sancly road a simifar pattern lvas observod.

llowever, in sone pl¿Icos where ttls rem¿ins of PhraFnitqs froni 1957 hacl been

burnod in tÌre .:utw¡n of the süne ye€ir, the vegeteition which developed on

the nmd as it beca:ne uncovered by the receding waùer r*as zoned o.s follo't'rs i

Zone

ZA completely water'-logged, bare uud.

z- Ranunculus sceleratus 4 growi-ng on the weter-
t t*"cio congestgs v¿g.,tonsï¡g I logged- mud', nainly aro¡nd'

EplLobiurn SÍåndul"osun var.adenocaulcrn 2 the stands of Phraqiteq.
Rurnex rnarittnrus var. fueg.im:s L

7,^ Cicrrta r.racuLata I Iocally 5t Àtriplex paturla 7

Phrag:ri.tes corfinrnis 7
Eleoehe.::is Palustris 3
Typh¿ latffol-ia 2

Scolochlo¿. festucacea 2

@ athgrodË rvas doninant whore dry rnarsh litter and a i.oauV soil

51



occurred. and r+as co-donina::t i:r lrany plaCes with ScoloChloa" Salir

interior, lineLaneh-ier aln:if-olia, Ro"a .agigufe 'lts" fiu¡¡rlus luB-ulus and

Aster praealtus grew on the drier ground. towards tiie sicìe of tÌrc load"

By early August the zonationr so obirious ín June had become

obscured by the more uigorous grot^rth of certain species partÍcularly

Sc-þolocirl.qa i*Lich replaced the earlier colonisers as cond.itions becane

suitable for ther:. (irieure 2l)

Nest Boä i4. Conti:ruing j¡ a.:r easterLy diroction, tho station

lrÍest Box 14, si-tv¡-ted on tÌre sou-th side of the road, r,¡es oxanined because

it lqas the only site uhere Typha latifol-ia was the major coloniser, For

the main part of the summor thís ::arsh l{es covered v¡j-th watsr contalning

a dense gronth of Leq,p ni+or and some l,enrra trisulga, By the end- of

.August a zone of nud" irad been exposed rormd the retreating ttater and.

vegetatlon had developerl on íts outer edge. It could- be divid.ed. into

three øones. Tire Lowostr 1.o. nearest ihe water, consisted of cotyledon

stage seedlings i¡hich were too small to be ldentified. The second zone

was doninåted. by T¡,'pha, the tlÉrù, grorving partly shad.ed by treesr had.

Cícuta maculata as the d.ornina¡t.

The d.eep ¡auck soil bearÍng tìris vegetation renained thoroughly

saturated tlroughout the su-mrler, and a soil excavs.tion reveal-ed:

0-t Cn, Irenna and. aþae
I-20 crn. üñdñomposed. black organic rn¿terlal r^rith recognisable

stems, roots e.nd Leaves, etc.
2A-33 cm. fine grey sa.nd
534A c¡1. bror¡n organíc layer ruith partly deconposed. bt¿t easily

recognfsable plant Temaj¡rsn
Peaty.

40-45 cm. fine grey sand
45*53 em. b:'ortn organic layer riith decomposed. plant :'enaine.
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,lolorlisai;ion on ì:ir.rnt !h¡a!::ÉteS op;osire iìefl-e:;,.¿;r'slto
(.''u,,¡rs'b ?tirrt95S)o --.-

irÌ:-;,1¡;iì-tes cor¡tu¡ris

lieolochloa. f r¡ s'';'.i.c ¿rc ea

iìan.u¡rcu-lus s eeler¡.tus

Carex aiìterocìes

l-hra¡,útes s',:u"bÌrle

15 n"



55 * em" gr€yish brolm silt and. orgardc Laye:*-b*
confurg more siJ-ty with d.epth.

(itater made further exa¡rinatÍon difflcult).

I'lergenser Uarsq. A Llttle further east than Nest Box 54, lies
I'lerganser I'Tarsh, an extensrve area of dead ir*aBuiteL r,¡lth stands of
living Phrae¡ites particularly along the north shore and, j¡ scattered.
areas wlthin the rnrsh. Most of the water had dried by nid_Ju'y,
again leaving a ilri¡r skÍn of Ierura and argae on the firm substratumo

This soon becamo coLonlsed r,¡iilr tr.¡o conspicuous clor¡ina¡1¡g. (figure 24)

Lo åcoloc'loa festucaeea rv'ich grew to a height of 7i cm.

(rig'"e 2D) and dld, fiot frower. ït first appeared. beneath the
ïhrapmites. and soon extended out fo¡n:ing a. zone vcrying from 2 to
20 m" in r¡id'th" A u¡riforrnJ-y ùistrtbuted. sparse *nd-erstory of
Atriqlex natura (zj 

"^. ir-ish) grew beneath tire serrolochloa" a.nd

flol.¡ered successfully.

2n Atrii:j.ex patu_la r,¡ith an average height of 45_55 cnn and. occasional
prants 90 - r'20 crn" talr occupfed nearly alr the centrar region
r¡i:i'ch had foruerly been phqagrnites. occasionar plants of cheno-
podLr:n zubrrrn ?¡er€ r€corded 1oo-150 cm, in height arnong the Atriplex
patut-a. (nigure e6)

cook creerc. The area referred to here lÍes between the road and

cook creeic (Fi¿--;ure z7), tt co¡rsists of an oxpanse of marsh bo¿nd.ed to the

north by the forested ridge end to the south by the Creek. It was clear
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Figure 21,. Ì'lergunser l'larsh showÍng forestod ridgeo
pfErullgg-, Scolochloa @þ¡cæ' and' 't'trlpl'elE
.!@È.
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Ffgure 25. Sc-olochl.oa festucacoa. r¡¡j'th r'mderstory of AtJiplex

!9tu-!q.
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that this eniire mersh area had been occupÍed by continuous PiUg"eni-te.g.

before the hiBh rvater, but at the tlme of the stud'y there llas a nosaie

of perslstent lirnÍ:rg P,hrap¿niteF on sligbtly elevated ground, and d'eacL

stubble in ths d.apressfons. ft¡ese d.epressi-ons held sie.nd.ing watàr at

the begi¡uring of thp g¡owÍng season and there !¡&s a progressi've d'rying

dgring the suJïüner¡ from the ridge to tþe Creelc. There fol]o¡rs an accowrt

of the plant co:rmwities whieh occupled. these lower areas as they drled'

At the beg{nning of thç season (tate I'6y), dense grorvths of

cladopllora sp., Qr-tqrono$pha sp. and Lerora s¡lnor wore found' i¡r the standlng

water. As the ler¡el dropped, rrairrly by evaporation, these aqrratics

for:ned. a compact deceying mat i'¡hich provid'ed- the substratr:m for the first

terrestriaf i¡vaders. In nore 01' Iess rogUlar depresslons this organic

rnat forted a ri¡g betr¡een the su:nrivi¡rg @giles. and' the reced'ing r'¡ater"

In thís frin¡¡e, abuttÍng on the I'hraqiie-s patches, the pioneer species rdor€

Á.triplex pa-tula a¡d Egþþ]g, festucagea" Àt tlis time the Piraæriteç

started to grow produclng ho::izontal an<l ob}lque shoots at the margln,

wh:i-ch becane runnors, (figure 2g) and erect shoots elsenhore. lfithi¡ a

clwnp whore d.ralnage nas better, Efgagi@. consotidated its position by

the active fo::r¡ation of rhLzones.

At station I the siandi:rg water had. d.isappeared by the end of Jr:-neo

Phramrites sprea.d b¡r nurners into the freshly exposed nnrd, wlr-ile 
-!gjæÞ.

plants, wirich h¡,d beeome esta'olished. as large rosettes, doninated the

zone.Seedltngpof!]æ}g@its4.rub]¡:m,R¡rrupculussceleratusandSu4gå

maqlsiJqiF var. ålggillg i:rvaded at this stagen Durin¡; the rest of the
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sumner there was further cJ.rylng out of the rnrd, aeconpa:e'ied' by consolfd'a-

tion and extension of the Àtdnl-e¡lScolqchþ/Cttenqpodild.ÈmeÃ

fonnÍ:rg by n::id-Ärar;ust a broad (tS-Z¡ n. ) eoncentrío zone close to the

phrgqnites (pigux€ 29. ) the follolr¡íng species occur"red. infrequently in

tÌ:.is zone ¡ Fqn':acl:lus sgel gâtrq, @, .-iuþatum, Âster bracþvac tÍs

and Scizpus. paludgsr:s. fn the Plirasnítesr Asler preeaLtus (f ) ' W¡fg

palustnis (1), p.icutp rurcJlata.(1) and Sper¡quleria saH¡ra (t) t¡ure recon'

d.ed.TheÅ!giæÞ.zorreextend.ed'intotheperipheTyofthePhra.p¡aites

lyhere the shoots rgere not denee. i.t tþis statlon the central wettest

areas remajned bare r.¡Lth the excéption of sporadic CheJro.podir¡n rrrbrum and

Aster br.aclt¡ac,tis in the nat of d.eeayecl ac¡uatic plents. The finalo late-

sì¡gmer condition J.s itlustrated jn Fieur€ J0, profile Figure 51 ancl belt

transect Figure 12.

Dq.rng out in stations further south than that Just clescribed.t

occurreci rnore slonly, anct at tÌre end. of August s'cation II hsd a bare, noistt

central area of rotti]lg Phrasmites a¡d some livine clumps of 3!ræi@

whích had produced several mrrners. ûr the south side tire stubble was

dense and 55 cn. high, ancl several roor.mds of debris had. aecumulated' anrongBt

the stubble. 0:s them Staclfvs 'Oalustrls was locally abun¿1"¡t, grorring

with Rr.unex rrnrtj¡rus var, .fug!4gg and Aster brach-'¡actÍs.

In a zone extendi¡g 5 m, out frorq the Phrasnites, Atriplex patulP.

grev in two forrns, uprigtrt a¡d rosette. (See Section III). Chenopodlq+

rubrrm and ¡q¡g brqc,hvactis occurred occasiorully, and associated 'n¡Íth

these three spocies were cluups of Ho.rde]:n Jubaü:a a¡rd scattered plants
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Flgure 28" Phraguri-tes runnêrsó

Figuns 29. Zone of vegetation bet¡veen phraern-ites
and bare mud..



of .þ!gþ!gg, festucaqea.

The west end of station II Joins statíon IIT" Here the ground

was fim, moist, a¡rd. bare exeept for the contre where lt ruas covered wlth

d.ead Le¡lEra.- There was a, uone &round it of htripÀex patr.ilp (1), Cneno*

podium rubruJr (3), $colpqlitoa fest-u$acea (z), ¡.stgr brachvactis (f) an¿

Sclnus paludqsus (1). The vegetatlon i¡creased ln density to'.+ards the

Plrra.qmites rvhere the Å$$¡llex. eatl;.],a forued. a noro or less pu:e understory.

Station fV, tying south of station IIT, hs.d a eentral- area !¡hich

r+as bare exeept for a few seedlings of Scolochloa festucaces, Chenop.od;Íuq

nrbnrg and &g:rrg!gg. ecelera-tuF. nro-rurd. tiris barc area was a broad

zone donl$ated. by,Atniole{ petulq (rosette forn), r,rith Chenorroclirrn rubT.u¡c

(3), nrunex $Hlq'+tj.srus(e), 
gor+eum .iubatr¡n (Z) u¡1A Aster brach¡ractíe(2).

(tne patch approxi-nvetely 56 ß. serlârê was prüe Atrinlox patula of the

upright forn.)

station v contafured' steard'íng water 10*60 cn. d'eep supl-'orting a

flourisiilng grCI'rth of Len¡ra ninor. The stubbl"e l¡as 55 cm" tr-igh and

occasioral ?hraf¡rritop plants h¿d survíved. In these elurnps of Phraroites

gr.elr ;I@J¡æ. sceleratus, @.Jgg! .and seed.lings of ,\ster brac.hv,-

.È@.
Station ÍJ is opposite station I on the east side of the track

lead.lng to the creekn The changes here du-ring the suruner followed the

same patteïïl &s l¡ station I. By late Augtst the vegetation was spreading

in towarde the centre of Uro area frorn tire fringing Phrafirnites, (ffgure 53)

Statfon VI is more tha¡ BOO ¡i.long and at the eastern end v¡ater persisted

in tlqo pooLs - the rei¡r¡ants of a body of water that filled the wÌrole
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Figure J0. Station I Cook Creek,
centraL anea a¡rd zone
the Phra@ites"

shouing more or lees bare
of vegetation eJ"sse to

Or.Þ



Figure 51. Profite of vegetation.
(For i<s¡' see Paee 202)

Coolc Cr¡eek Station I.

(Ir
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statlon irr ear]y sprí:ig. 'Ilrese pools lrere sura"orurd.ed' by a' broad øone

of v¡ater-1o6ged. nmclc t¡ith donse Phra¡rnito-s. s"uu'i;ì:le, the only vegetatíon

being on snå}l pi.les of clrift r¡here a few plants of ÇiEÜ,qpq{iwì ryþru¡r,

lh¡nox n¡rritin¡rs veLr. Ésgds. ancl ¿tli:,þx. patul$ had become establisheå

(iríggrc 34). At the v¡êstein enrl a tr¡riscet from the tare centre

j:r either a'nortirerly or southerlrv d.irection pe'ssed ínto 8" zone of sroall

ScolochloÐ festucasqq plants 7-15 cn, tall r.'ríth young Stnþl.ex .E@, and

ChonOpodir¡n mbn:rn, fh-is merged into Ð. Bone of vu.rX¡ing wid'th consisting

predonrJ.rnrurtly- of ÀtË.Lplex Ë¿rtula, chenopodilg E.Lbm¡o and Êgs$þþ,

festucacoa (Figure 35)" As the season progressed. many of 'uhe &J:ipþg

patula snd glenoeoùiurg, nrbn:m plents becane Lo.rge and lroody¡ the urajoríty

betneen 1"3 * 1.5 flo -batl-'*rith a spread of l' - l.B no They were shal1owLy

rootec1B¡dlve11spacecur¿tth@,andtherosetteformof;ltr'ip1ex

ps.tula sirreacling ove.Lhe gfou:rcl beh,¡een ttrem (Figure 36). puccilie]líg

¡tuttqtlianau ;rister þfa,c3)¡gqt-iç a::d @deum iuþelu4 l{Êre Ûccåsiona1ly

recordeå, partícutarly near tire &gggi!g.. Together ruith the afore-

msntioned specles tÌrey made a dense zone whlch understorled blæ Phrqdrnrites

u:rtll the shad,e from tirís pla.rrt became too dense for subordin¿ite vegetation'

l;llrere seåd fro¡a the track spilLed onto 'uhe marsh tlrere were a few

. fine plants of åpeIfl4@. satin_*" lforde,,m jubstum and. P.umex åÊsiliw. vår.

fuegirr$¡*

The gæ. ltre area behseen 22 landíru¿ Road and. the Roe.d, streteid:ig

east ae f¡rr as Cle-ir Lakeo !¡as Ínunclatecl r+ith sh¿Ilo'¿¡ water in the earLy

sprC.ng of 1"958r mu.ch of it remainÍng thus throughout the sêasono At fhe

pass this fLoofuwater lay close to the road where the forest had been cleared
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Figure 53. General view of Station iÆ it Jate August showing
general pattern of vegetation.
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Figure 34. Cook Creek Station \E 1n the d.istant
rtght-hsnd. sid.e is one of the persis-
tent pools. Central foreground. shows
a plant of !þS¡gp¡}iunt,4@¡ aaong
talI $la"gr-ites. stubble.



ligurc 55. Bay VI. Transect from centre
Phraæites frir¡ge.
(For keY eee Page 202 )

@

(L.u.s. ) to

-lo



7L

Figttre 36. Cook Cree,k 1II. Pronrinent ta1l plants of ChenopÈ
díqg rubnn grow{ng w'ith Scolochloa festucacga
and ÀtripleF patula.



for a short distance to a1low for a duck flyway.

Ítrore r^râ,g a condensed sequence of øoiration from the r.later to the

¡oad. whLch h^ad a species cover/abundance as follot¡s:-

zt Ranunculus sceLeratus
Runex merítl^nus va". fueg:i-r¡u"s
Sldens o€nnu&
lTrpha Lati-fol.la
EpÍJ.oblun gLandulosun var. adenocaulon
Chanopodíun rubn¡m
Cfcuta n¿culata
Setar'ía virûis

EþlJ.oblun glandulosrur var. adênocaulon
llumex rnarÍtjmus var. fueEj¡us
Bfdens cernuâ
Setaria r¡irðis
Ranunculrrs sceleratue
Tjnptrå latífolla
Polygonurn persícar{.a

Epilobir-r.m gl"ancl'uJ.osun var. adæocaulon
Stachys palustrd.s
Polygonwr hertwrightii
Clcuta niaeuLata

Lycopus arnêricanus
ScuteLlaria galerlculata
Carer pseudo*cypenrs
Rorippa isla¡rùi-ca var, fe¡rraldiana
l,T,enthå arrrengis var, rrillosa
Carex atherod-es
Urtica d:iofca verr plþeerå
Galiwn trifídum

Solid.ego csnsdensis
Clrsiun ertrense
Sonchus anrensis var. glabrsscens
Pol"ygontrrn convolvurlus
Iyoopw a¡nerica¡us
Urtíca dí'oica v&r. procêra
Rr¡mex måriti^rlue var. fueg'i"nus
Eupatoriun macuLaùm
Atrdplex patula
Scolochloa festucaeea
Impatlens capeneås

7.-2

2I

It

(+)
(r)
(z)
(z)
(z)
(z)
(r)
(r)

(rhe Ranunculjrs
sceleratus and ¡UggE
were the only species
in flower)

zj

5
2
2

2
1
L

Çeneral height
LZ - 35 cm.

(¡)

t3l
(z)

General
75 cm,

(z

tl
(r
(r
(r
(r
(r

heíght

3)
1)

z\

îl

it

rHead.owr vegetatim
on sandyr well-
drained soil borclening
ths road.



Aster praealtus
Carex bebbii
Carex stipita

C4i¡mev ],1ar_sh.. CÌÉrney I'iarsh, typical. of all ths marsh shores

eaet of it, is situated. 17,7 If,n. east of Delta at the orig:i¡al site of

Kirchoffer Lodge, narlced by an old stone chtørey on the south sid.e of

the Road. fhe Road. forus the northorn bo:nd.ary of the ÐBrsh which extends

l¡estsards to a snåIl sandy spit runnfug fn a south easterLy direction to

the first bay of CLair Tekêr the southera }kút of the marsh.

There is a sLight gradient fron tÌre Road to the open l¡ater (15 c*.

ln 26 n. ). A,t the be$i¡rLiog of fi.¡ne theno r/¡as a 2 m. wide band. of f,e¡oce,

m:inor on the rqater J.o5',ged m¡d. bet¡¡een th€ open water and. the first vege-

tatiou. 'Ihe thr"ee vegptated" zonÞs h¿d a cover/abr.rnd¿nce es follows:-

til
(r)

Zone

zt

75

I'/id.th Species

7mo

Ze 2m.

Rarrurcr¡fi¡s sceferatus
Epilobiun glarrdulosurn var"

adenocaul-on
Chenopodirm nrbn¡m
Scolochloa festucacea
Ra¡¡rnculus cymbalaria

Ranrxrcuh¡s sceLeratus
8pilobíun ¿_;landuLosr¡n

Ga1Ír¡n tnifidun
Carex bebbii
PotentiLla no::r+eg'icus
Scolochloa festuoacea
þplta l-atifoLia

Typha Latffolia
Scoloch"loa festuoacea
Çaliu¡r trlfidu¡¡

,5 4 ¡n.

(

(

4)

2)
2)
2)
I)

1l
7)
1)
r)
I)
1)

1)
1)
1)

SeeùLbags sparsely
scattered. on the
dr:¡ing mud, and nore
abundent on d.iscon-
tl-nuous ]ines of
drift.(niguîe 3?).

(¡'rgure æ)

(



Zone l'líd.th Species (conti.nued)

äpilobiurn gler-ndr"rlosuur (¡)
Cicuta rurcul¡+ta (Z)
Ilumex naritinus var, fuoginus (Z)
l,{e.ntha arvonsís (Z)
Carex bebbii (t)

The Sç"gUgculw- scoLeretus flor'rered i-n early June prod.rr-cing abund.ant

viable seedu but it d.id. not ler?etuato itself in Z, Ei:iloblun gfand}losw

var. adenocau-Lon Ì:acl grorrrr i"n he-i-ght end r,ridth by lriid.Ju1y anrl tlús rney haire

been e feictor in l-t¡i ting the ¿ror.rth of lìanufrculus scele-ratus to a few

plants. 'lvto a-ge {foups of the llpilobiu¡r oecu.r'red, clearly distinguis}:abLe

in height, one tlowerj:tg at Ieast two weelcs before the other.

-A's tjle r,rater Level dropired and fresh area,s of rnud covered ¡¡ith

Ie$C dried. stfficíentl;" to en¿ble seedlíngs to beco¡re establíshed, ll:Lnun-

culus scelerstus playod. a l.ess importent part than earlier in ttre season,

and. otlrer vegetetion cluurges occured in the orig:Ínal zones, h belt

tronsect r,ras mapped on Âugost fgth (Figure 19) a¡d a profile ci.rawn (nigure

40) across tho zotres r,rhích irad. d.evol-oped parallol v¡ith the reeeecling lrator"

The abunda¡rce of species record.ed. on tlvo occaslons in Chirnney l,larsh Ís

given i-n Table I.

Tol.¡¿rds tire end of ihe gror,ríng season zones of vegeteition were

sti1l oviclent on Cld.mney l'Larsir, Ì-rut they vre::e pe.rtially obscurecl by Tvphq

wilich had. grolvn taller as the earlier established spðcles began to

dleo 1tþs ssmFlíng fÍgures aïe 6fven in Table 1; Zone J-, in fjepteraber,

was conposed of very small plants and seed.linl,s"
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TA.BIÐ I

SAT,TPLNiÍG FIG{I]ìNS FOÌì

ZOiiED VEGDI.¡.TTüI ü'I CHT¡H]IY Ì,9]Ù5fl"

A }li-d Julv B }fid Septernber

zt

g"c
zn

L

v/" c

go 3,6
æ 1.9

50 1.4
7A 1.7
6û L"T
40 r"5
20 1.0
20 L.0
20 1.0
l"o I.0
10 1"0
10 1"0
20 1.0
3O 2.O
20 1"0

10 1"0
10 3,O
L0 1,0

7.-t
Ii6C

30 r.3 5.0

!"3 .2,6
r*2 1.9
2.7 1"0

1.0 1n0
1*0 R*0
r.0 l"o
l.o 5.c
1.0 2"0
1"O 2.3

cr\

50
1.0 1.0 10

1.0 1"0

2,5 5"5

1.5 L.2
1.0 2.C,

,4

rrrt c s

?Q 1.5 2"5

âË ztrLo) -,1.)

2.A 1.4
2"L 3"O
L.o l.o
1"0 t:o

1"0 1.0
1.0 7.o
2"0 ?.5
1"0 L.0
r.0 1.0

1.5 1.6

1.0 2"7

2,8 4.0
1.3 2"3

2.A 3.6
1.5 L.7
1.5 2,Q

L,5 2"5
106 l,?
+9 ?FLaL ¿C¿

2,Q 1,7

1.0 1.6

l.o 2"4

1.0 1.o

1.o 2.0
?.0 7"?
1.9 3.5
!"7 2.1

L.1 2.3

1.8 2.O
1.5 2.4
1.5 2.7
2,1 1.2
1"0 1.0
1.1 1.J

1.5 1"7

1"5 2.4

2,1 3"7
1.5 r.B

rt
"I

p'.., C

r?

"z

lJc u

z_)
w¿c

Galit¡m trifídtun
R¡rrwreulus scèl er¿rtts
Chonopodiun :rrbn:n
F.unex nraritimrs vêr'

fueginus
Epilobiurn gLanclulosum
Itientha. arvensis
T:¡pha .j"atifolia
Ror{ppa isi.andisa
Ca:ex atherodes
Ilippuris vr"rlgaris
A.triplex patula
Lycopus esper
Cerex bebbii
Cícuta r:iaeulata
-Aeter brachyactis
Ste.chys pahrstr{.s
Sonehus etrensís varn

glabrescens
Re¿ru,rculus cYlbalar:i"a
Urtiea dioiea var.Brocera
Scirpus anericanus
Scolociúoa festucacea
CÍrsiun arn¡ense
Eleochalis palustrie
Scuteliaria ga1 eri-eulata
Ç¿l nma6r6stis canadensis
Eo¡deurn jubatun
Firagrites colnmurlis
Solidago canarle¡rsis
I,TeLilotus a-lba
Puccinellia nuttalliana
Bid.ens eernua
.seneeio can.qesh:s r.rrrrô tonsus
Polye€aua ¡rersleald'a
-ooly¡;onum iia:'tr+rigirtiù{
Ðurpatorirun rsacuLatun

10
Ê0
6û
75

50

3o
20
40
60
40
bU

oal

1.CI

2A

,ô
?Õ
40

1m

50

90
BO

3A

10
6CI

IO
10
10

r_CIo

1CI

10
40
50

40

40
40

2A
20
e0

Õ(,

40

BO 2"4
92 1.6
4O 1"8

10 L,2
2L 1.6

r0 1.0

s

3"2
3.4
1.1

r.0
L.2

1"Q

S

4"7
3"L

))
3"0

1.Q
2.O
2.0
2.5
r,0
3"0
l.o
1"0
].o
2.0

l.o
4"0
5.0

2,0
2.0
2"7
2.6

1.0

3.0
?tr

2.0
2"0
3.4

4.2

4,5
1.5
2.8
4.0
2.O
4.0
2"8
2o0
1.O
1.0
2.'l

3.0
1.0
1.?
1.4

Ì.7

1..5
1.5

2oO

1"5
r.7
.) ')
2"7

60 3,r
20 1,5
90 2"0
20 2,O
10 1.0
50 2,6
60 I.1
20 1"5
5 1.0
5 1"0

3A !.7

20
60
30
10
t0

10
10
50
tJU

10

50

40

9û
50

5c
6o

50
1O

1.0 1.0
L"0 1"0
1.0 1.0

L.5 1"5

ì^^ô!"1 4n()
f,o 1.0

1"0 2"0

I,O 1.O
?."a ?"o

io 1.0 2.o
50 1.0 2.5

t0 1"0 r.0

10 1.0 2.0

IO

40
to

10
L0

20 1"0 r.3
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iinr:r'e 38" CÌúnne;,, i^arsh, part of ZZ,.tith Ga.liLg!
tri'li.iult,,ipil_obiirn 

E1a¡rcjul__osl,+, var, Clleno*
caulon ani. ii:¡nl-ure.;rl-Ug,sce.Leratus 

"
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FÍgrrre 4O, Chi-rrrey liarsh profile shor*:ing spatial ame.ngenont of

plants" (for tey sÊe psge 20à

^lcÐ





fhe soil vras exarnirred. in both Zone I and zone 4. In tire fonner

it shorçed. a sab'irated. rich organÍc rnuck t¡Íth nerrow silty band.s. This

extend.ed. to a d.epth greater than 60 cm. and. the soft texture and. high

iuater tabls uade further exaninablon d.ifficult. At the highost point ln

zone + the soil su.rface uas oolrered with a thi:t layer of und.econposed

pfant renaj:rs and. beLow then the so1I (Fisuro {2) consisted of:-

0 - I2.5 e¡o Light bror,¡n sandy loa¡a with some roots and.

other plant remaine, errrnbly. pH 6.9.

L2,5 - 2!.0 cn. Blackish brorar¡ ssndy loan with deconposed.

organie material, pli 6.8

25.5 - 28.0 cn. Light brown sancl'y loam

2B.O - 32,Q em. Slackish brown sand.y loam with a tdgh propor-

tion of orga-nÍc ¡¡atenlal.

32,O - 38.0 cm. DiscontÍJruous brow¡r:ish black sa:rd.y loa'n.

J8.0 - 51.O cn. Pale fattn Loamy sand.

51.O - 98.0 cm. Sand.y gravel.

'l{ater table was 75 cm. from the surface.

the sarrdy qpit uld-ch forms the west bowrdary of Chinney l,larsh had

øoned vegetation on both sid.es, an lnteresting feature being that the

zones r,rere not conposed of the sane specÍes as in the mqin rns.rsh. Sable II)

The comru:nity at the encl of the spit had a cover/abr:ndance as

follorus l-
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Zonation at the end of, spit

Chenopodium rubrum
Scolochloe festucacea

zt

4 3-4
7L

zz ,5 ,4



Zonation at the end of spit (continued)

Rr¡mex msxitfm.rs var. fueg:j¡rus
Ranr¡reulus sceLeratus
Aster bfachyactÍs
Atriplex patdla
I{ragnites conmr.¡¡uts
Scir"pus valídus
Stachys pelustris
Sonchr¡s arvensis rrar. glabrêscens
Epilobir:n glandu-losum var. adenocaufon
Carex atherodes
Potentilla nonregicus
Urtica d.foica var. procer&
Ci¡sfu¡û arrrense

Eutchj"nsonrs @þ. This snall marsh lies innediately south of the

Road. and a llttLe west of its junction with the rnai¡r road to Delta" It is

bor.rnd.ed, on alL sides by sligb.tly elevatod. ridges, those on the north, souttr

a¡rd. east being nore sandy thån that on ths west.

the central d.epression was fonaerly occupj-ed. by d.ense bed.s of

Phragrnites, seattered. re¡mants of rvhich stíl1 surrrLved at the west erid.

The d.epression was filled. l'¡ith water in early Jr:ne and. had. a na.rrow su.flroürr-

ding zone of mud. It was bei¡¡g colonised with vogetatíon that showed. clea¡

zonationn

Tl¡o follolri:rg List ind:icates the general abr.urd.ance of species in the

rrisualJ.y predetonruined zones.

,t

I
l_

zz

BO

4
I Loca1Ly

2
I
I
1

z= ,4

2
23
1
22
I
t2

2

Zone l,lidth

zt 3-5 n.

Speeies

/rster bractryaetÍs
Chenopodir:¡n rubn¡¡n
Ran¡ncul.us sceLeratus
Atriplox patula

tåì
(r)
(r)

ïoung plants.
Small sssfllings
'/.1 cn. lligh
(ri¡+rre 43)



Zono

zz

l'trid,tlr

4-5 n"

Seirpus arneric¡rnus
Âster brach)¡actis
Âtriplex Pat-ula
ChenoPodiuu rr"¡-bnrn
El"eoeharis Pahrstris
Ranwrculus cPnbal:ria
Phra¿1n:Ltes corrïuwtis
Sonclrus awonsis ver. glabrêseens
Junci,ts bufonitrs

4-6 n" ilcirpus ¿'-mericafitrs
il-eociP.ris PeLLLsi;ris
Ilordeu:l jubatul
lì¡nt.mcr.ilils c;'mbah rie
iìunex maritirus var. fuegi¡us
Ijonchus exvensis
Cheno¡rodiun rubnr¡t
C j-cr,rt¡" r¡ectrleta.
iìoritps- J.slandica
T.l,:ph¿. le,'bif o1 j.a

Pl-r::a¿mites c onuiiunis

íSpeci-es

Ranl'ncit-].us sc e I eratLts
P.rccinellia nuttalliana

"3 þ6 n" ilcirpus ¿'nericaritrs \ll
il-eocip.ris pelLLsi;ris (i)
Ilordeun jr.rb.rturn lil
ìrrr-.nct-lits c-mbeli'rin tll
iìunex narij;innrs var. fucgi:rits (Z)
l.i6nç1r.1¡s axvensis \Z)
Cheno¡roclium rubrrr¡n (Z)
Ci.cr,rt¡- r¡ecu1eta. (t)
iìorirps- J.slandica (t)
r.lp¡i. le,tifolla (t)
Ph.i:a¿mites conuiiunis (t)

o:r ttre ridge, z, merged. into a fourth øone, most of which was

covered. by dead ve¡eta.tion fron 1957, r^,'hen the area rJas fírst exan-Lned'

in 1958. liowever, j:r ba.re patches snall plants of the following species

ueïe recorded: Sonchus, qåv-ensÍs va.r, 8lgure, JfÏg.glus rutericanusu

/,ster sp", -i$dre- La[if.ott+& a:rcÌ first leaf st¿,ge ggasses t¡hich t¡ere not*
iclentif ied..

The pnttern of vegeta.tion is iLlustrated. in bslt tra:rsect irig*re

44r and tìre ccver/abrulie.nce rl¿ita fron bìre Lra¡sect parallel r¡-j-bh it is

givon on page 89,

(+)
(+)
lz\
itt
\))
l')
\2)
(a)
(r)

ttl

8T

Iocelly
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Figure 41. Chi.rmey l,larsh fur JuJ.y showÍag the three
main zones of vegetation from R. to Ln

Z, þawrcr:lus sceleratus

ZZ Epltobium glandulosun var. gd.enocaulon.

,j Træhra latifolia and Cic.ute maculata
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Íjartdy los^!ß

rgarúc bancls

Sanil.y

Figure {2" SoiL excovation )n Zonø Q,
Ch-inney ltlarsh.

gravel
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Fígure {J. Hutclrinsonts l,larsho Zone , shorring Ra¡r.¡nculus

sceleratus, Cheno'podiu¡r rubn:n, Atriplex pgtuLa

(roseite)



TABI.,D AT

FREQITEDICY, COVEVS,BTND¡I'rcE -Ar.{D SCCIÀBIIJT'Í CF WGETATICÐI

CN T-C.,ST SIDE OF SPIî 3OTß.[DN{G CI{II,ffEY I,IA]ìSE

T0 Tm hEST.

%
z

¿̂
zt

Species

ScoLochloa festucacea
Runex raar:iti nrtrs var.fueg:i:rus
C lrenopoùir:n n:.brr¡m
Re¡wrcuLus scele¡'atua
Atriplex patula
Stachys p,alustris
Epilobium glandulosru ïar. ¿flsnocaulon
Aster bracþactis
Poþgon:rn persicarC.a
Sonchus aryensis var. glabrescens

úcsg,csúcs
10o 2"5 4.1
100 1.3 2.2 100 7.9 1.8 L0 1-.5 2.O
60 1.5 2.5
æ 1.0 L.4
10 1"0 1"O

IO 1.0 1.0

70 r,3 r.,7 
90 2'7 3"3

L00 3.2 4.2
?o r.4 2.L
l_0 2.o 2.o
20 2.O 1,O

c0
\J'l



The rÍdge eontj¡ued. south between two extensfve areas of water

fringed with beds of taIl dead f.ble@lteg* ThÍe @tes. was producírrg

nìrmerons runners r+hich were rooting at the nodes and. gror,ring allay from

the water tor,rerd.s ttre centre of ttre rid.gs. In one srn¡ll pateh ltr/ vigorous

runners were counted, Tn tho water, there r¡as littLe sign of grorrtb ln

eristing Phraæites.

lhe don:i¡ant plant on this ridge lras @þg gnnbalarla foznÍng

a pure turf ln places, and. spreadÍag by r:unners. OecasÍonally it was re-

placed by $cårpqF a,nericafiJrs. Oa the sides of the nidee the folLowi¡e

speeies were record.ed¡ Re¡unculus sceleraþ+S. (¡) a¡ra .A.ster brachvactis

(5), weff fl¡own clunps of ,P-upcinellfa nuttallipna. a¡d $ggp@. sp.,

Ruroex nl*g.riti-Er¡s v&n. &g&iågg (a), an¿ a feu seettered. tillers of ScqLochloa

fesq¡cacea. .A.lso oceasíona} were Pgtentlll.a &ns-erina, Plantaeo .Eg-i.€,r

I'Íent4¿ a¡¡tensis var. gål}ggg' UFJiqa dJ.ofea vffi. IËggggå, Glar¡x naritisa

and. ,fi¡ncræ, balticus uar. .!![!g}þ.
By mlcLJuLy tlre r,rater level in Hutchinsonrs }farsh had. droppetl consi-

d.erably and. the ãones of vegetation had. extend.ed. their range. In roid-.{ugust

most of the area prerni.cnrsly occupied by water had become cor¡sred with

vegetatÍoar. 4€3gI bFaqhqap-tiS was tlten doninant througbout the Lower

øones (fomerJ.y Z, and Zn) whtch eoulcl be partially divided. j-nto trvo zones

by the frequent presence of Eleo-ch+ris paluslqis. Chenopodiun n:bn¡m and.

Âtrlpl_e_E natr:-la Ln Z, and the absenoe of Eleocharis palust¡:ls and Cheno-¡-
podfup nrbn¡n i.n, ZZ. Iess froquent species but comnon 1n botb øones Ìrere

Runex nar{.ti-ur€ vü. Él!ggþ¡€, Cuscuta g4mpestris (on the ¡Sigd *rd

$oFdeu+ ,iubat;pr while Puccj-aeJLl+ nuttell{Sna occu:red only in Zo"

ôt



lhe pattern j¡r the rnarsh a¡ld on the rldge had changed as can be

seen by conparÍng the t¡uo belt transects (¡'tgures 444 and. 44b), e¡d the

ridge vogetation now inclu.de¿ &f4eun .iuþatu:n (3), ¿ster Þrach.vactis (2)t

Atríplex eatr¡þ (a), lr¡copts asper (Z), Íignctt4g anrensis var. g1g&@s

(t), cirsiu¡r ag¡gnse (r), rvoy,r taþÍfolía (f) en¿ Phraæites coumrnrs- (1).

3; I{AJISHES i\CCESSItsIII BT THE ÐEITÄ ROAN
..Tì

Avoce.t sgs. ùr botlo sides of the ¡naj:a road to the viJ.Lage of

Del"te the¡e are loru-lJrj¡e, uarshy aree.8. In 1958 Êtome wer€ bare, sugggs-

tj¡rg that they had been flooded. for a long period of time, whiLe others

had J¡ôications of recent stand.ing water though 1t was er¡:idetrt fron plant

rena:í¡s that a lfttle vegÞtation g:rew on then in L957.

In early firne the area called. Âvocet l,larsh (nigure 45) was alnost

conpletely lnr¡ndated with uater containJng a rleh growth of aþae, nainLy

Cl-adopfiors gg., nueb of it in the fírst stages of decay' A lfttle to

the south near the railway lfne a raosaic of talL deati Sparti¡e pectf¡¿tr¡s,'

ScoLoghloa festuegq3e, Çcii"eug. aqe.riea¡us and Ç-a¡ex atherodos cove¡td

the gromd exeept in irreeuLar depressions r,irich had recentlry held water

but were fuy. å¡nong the.Ëgþþ}g, uh:ich fn contrast with the other

rennant plents shonçed vLgprous signs of nel¡ growth, there was å, pLoneor

eomnrnity of g¡gg, brqçhlset,lq (5), nrepcnari,F palustris (z), sonclrus

aSFnsiF:' (2), Atqiplex patulq (Z), P¡fu-fgp aïrrgr€e (e) an¿ Stachvs

eal¡ietHis (e), Other deprossi-ons were being oecupied by seedlingp of

Atriplex patJ:"la. Chenoqoûium +ib.n¡q a¿d-$g¡gggg!¡g. €.gelerajbt¡s..

In Late Jr¡ne the area of surfaee r.¡ater wag consid.erably redueedt

t?
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TASLE ÏTT"

COI¡EÎ./Á3UÌ{DA}ICE ¡J.iD SOCTii¡TI,I T TIGUEES FROI4

t¡¿USpCT PA-iù'rIf,El, li.Im FIGUR-E 44.

HLrmlJIÌYSOlj I S l.i¡lrîSH

A BEI,î

Metre quadrats; nr:mber
abuts oa the bare mrd.

10u12r51415

1

L6 t7 18

Species

Aster brachyaetis
Chenopoùiun ¡ubn¡n
Àtr:ip1ex patula
Puccinell{a nuttal-

liane.
Ssli-co:rria nrbra
Suaed.a depreesa
R¿:runculus seeleratr.:s
RanuncuJ-us c¡mbaJ.aria
Sci4n:s ameri-eanus
Eleoch.aris palustris
Hord.er¡m jubataum
Sonchus arr¡engig

rrar. glabrescene¡
Senecio congestus
Cirsium arvense
lycoprs asper
Potentilla alserina
Rr¡mex maritfimrs var.

fi.teEj-nus

2"4 2"4 2.4
I.5 2.3 2.'
L.3 2.3

1.1
1"1

L.l"

2"1 2.3 2"3
2,' 2.2

2"3 r.2 !.'
2"3

2.1 2.4 2.4

1.f

)"+
r"2

2.1 1.1

!.3
2.7
I.3 2.4 2"4

l,L 1.5 L.3 r.3 4.4
2.4 3.5 3"4 4.5 4.4
2.1 L.2 L.3 4,5 4.5

1,1 2^3

2.4
L.2 !.2
!.2 2,7

I.1
1.2
1.1 1.1

2.4

2.5 2'4

1,1 2.4

t.5 2.4
3.5 2"4

1.1

7.3 L.2

o\0



e¡d ¡nrd. covered with d,ecayi¡g algae and Phraryites sh¡bble was exposed

in a zone parallel with the d,yke.(fi,3.rre 46). This Dgtld gradually beca¡ue

colonised, Ðd the area (x) U"a pure patches of iglg brac4vactis in some

pleces and e1sel¡here seattered' indivtdualg' therropoôiun rubn'¡m (figur'e

4?) foltorqed. the samo pattarn a¡¡d was particularty d.ense tor+ards the

frinei-ng daad !þ5ggg!!g.. @4ggglgg qceleratus. greu rnost abund'antly

on the banlcs of the d,ylce, but its seet[Llngs uere wel]' disporsed' througþ-

out (x)o fkre nçmber of spec5.es Íncreased' a¡rd t¡Ís area (nigure 45) wae

sampled, on JuI'y 7th HÉth the foLlowing resrrlts:

s¡meies M c s

Chenopodiun nrbn¡m 88 2'7 5'B
Scotochloa fesü-rcacea 94 1'8 7'6
r!¡riplex patula L6 I'4 2'L
Ronr¡nzulus seeleratus 30 1'4 2'7

Aster brac\yacti s 54 L'7 3'2
Rnmer mariti¡ms var.fuegirrus 14 1'6 ]-'7

as tlre rEatar d.i-ui.uiehed. and growth continued, the area of vege-

tatlon i.ncreased, assuuing a rnosale patte:m. Tho cornposition of the three

najor r¡nits i¡ tlre noea.te are listed i¡r Table IT. (ltpres 48 and 49)

lfithin th-1s mosafc of vegetation there were nany small areas which

l¡ere still more or lees bare, except for seed.Lings of Qeolochloq festucac.ea'

Chæopod:luq EÊbnm and }gry+g1¿þg. e9elerat-ug which had geminateô 1n the

algal slcin overlyjåg the satusated uRrd. (pfg1rre 5O) ' The seed's mtret bavq

been presont j:r the nud and reloajned' d.o::¡oant until. conùitions favsured'

tbeÍr ge:nÌ:ration, for these specieo had not fLowered 1n the area and no

lÍvj-ug vegetatfon reffirsrlb r'*ere for:nd' ln the ¡nrd'

ot,herspecieowereÏecordedgror-ringond.rlftlinesanc]oneeeü¡u-

Iations of doad vegetation, includ.ing occasional planto of Ranqncl¡lJrs

90
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Iigure 45, /'vocet l,iarsh Ju1y, looking north 'bor'rard.s

tho forestod ridgeo sirowlng the pioneerirrg
vegetatíon (x) encroaching upon the nater
covered lþrCgi_tee. stu'bbLe, and deeper open
t'¡ater on 1,.H";j,



Figure 46. Åvocøt I'larsh. IfaLf-+netre quadrat pl-aced.
bare llt¡ggilgg stubble on June 16"

92

FÍgure 47. Avocet ltlarsh, Sa¡e as above on July J.
r¡i. bì-r cienre ¡por,rth of Cl-Le_topo¡lli¡r nrbn¡$"

on



Figr're 48" i'vocet Marsh. sgolechroa festuc-acea d.onrtnated.
are&. Septømber 4, L959.

93

Flgrlre 49. nvoeet
&re&,

i{arsh" Chenopo{iura rubn:n dorninated
Septeraber 4, I95e.



rÂ3IE TV

AVOCET I,L4.RSE, C0¡,IPOSITICN CF' THAIE In{IfS FORI,IB{G

I{OS¡,ïC CF 1¡EGETATI0},I, SEprH{Bm. 4Tg 1958.

Specíes.

Scolochloa festücacea
Áster brach¡ractis
Cbenopoùium n¡bn:m
Ätriplex patnl-a
Rtmex naritLm¡^s var.

fuegi:ou"s
B¡¡unculus seelerattrs
Eord.er¡n jubafum
Scirgrus palud.osrr,s
Scirpus valÍdus
Seirpus acutr¡s

llir:lt with Scolochloa
fesh¡cacea
ã"m:-uant-feigure 48)

Unit with ChenopoSj-un
nrbrr¡m
ffit (Figure +S)

Unit lrlth
I.Exed. conXrosition

r.7 3"7
2.O 2.8
2.5 7.4
1.8 2.2

1.8 2.5
r.5 l-.9
1..5 5.O
1.O 2"0
1.0 1.0
1"0 1.0

*f^

L00
90
60
L0

20

c

t.B
r.4
1.5
1.0

L,5

s

4.9
2,5
2"L
2.0

2.O

c

L.9

+.4
L,0

c!

2"r

+.þ
1,0

cvtfi

L00

100
20

v"

100
90
7A
25

70
55
10
10

5
5

LOå



seeler&tusr Runae paç!.t*ru's" ver. ggegå3g8.0 Aster brac-hvactis and'

ScologlÊoe {eptuaFoea' and nore rareþ R¿Jrr¡ncqlfgl cvmbal¿nþ'

Íb.e area to the south h¿d a dense Qol/er of vegetatlon in Septenbert

snd. regenblecl tlre rwet-.neadowr associatLon deseribed. by î'Iee.vsr (fø¿). the

M"/C/S of tire south east portlon of /ivocet I''iarsh, irnnediately north of

the Rallway Idnercr Sopternber Ilth? l95B''iqas:-

species. E% c s

Aster praealtus 5CI 7'B 2"7

Sonch¡i ar\rensis var.glab::ese€i1Ê 50 ?.7 7'5
Phrngrnteo eoÐßur¡-is N 2,5 3'5
ap""ij"" pectinatue 50 2.4 3"6
Cirslun arl¡ênso 35 !.5 1"9

AtrC.plex patula t5 I,5 2'3
I{orde,:n ¡"t"t*, 45 L'3 2'7
þlentha ar¡rensie va"r. viLlosa l'0 1'0 2'A

llelitotus alba 5 1'0 2'O

Scoloahloa festr¡eacea 40 7'2 4'0
Aster brachye.etis 55 7.O 4'I
Pucoi¡cllia nuttallíane t0 I'O 2'5
Che,nopoùtr:n nrbntm 5 2'0 4'0
Staehrs palustr{.s 10 1'0 5"Q

Sr:aed.a atpresua 5 2'Q 4'0
Scl:pus p'aludosus 5 1'0 3'0
Pofvgonu ræosissJ¡m:n 5 2,o 2'O

Scir{us acrrtus 5 1'0 L'0

The nersh on tlre east side of the najn road shorn¡ed' no sign of

vegetation wrtiL JuJ.y. The stand"i.ng flood water was deeper end more

persistent¡ be-i,ng ùùrectly i¡tfLue¡rced by wlnd tides fron leke I'lanitoba

vj,a the sluiee, lhe pattenr of dryjng r.ra$ verT ti}e that Jr.rst d'esezC-bed.

for .¡\vocet llarsho brrt later in the season the vegetation sbowecl a pattern

of øonatlon rather thsri a rnosaic, probably because there is a slight

gra&ieart fron the roatl to the bay.

lbe artas close to the sursriving Fhrqæitee were thê first to

become Coloai.sed. Banrqculus scgl',e,ratus w&s a frequent pioneern sonetj$es
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gowj-üg clwps but more often as seatte]|ed lnûividuals' scolocþloa

r,ras also frequent and Astor lI.aehvaclist ltr¡nFr gsriti'T0lts var.' $94þgt

C,lrenopgôlun nrbrüu a:rd !!gilþ. patula oacurnred oceasíon¿Ily' 0¡û

ralsed'ngundeofd'eaðrootsar:dsí¡aílardebrlsafewplantsofSenecig

coneestus vrere g3orrring weLl.

BY SoPtember tJre conPosition

two sonçs on ttre pi:rapitgg stubbLe

specles Zone

yÅ

Seolochl,oa fostueecea 10O

Cirenopodlum rubrr¡m 60

.tster bracllYactis 90

.tiripfex patirla 10

nr¡nei naritl*'. rrsÍ.fuegùlus 70

R¿nuneult¡s sceleratus LCI

HortLeun jubatwn
Sr¡^s.od¿ dePressa

Iheth'irtleonewascontajned'ldt}Ént,}re}ivíngrem¿rrtsofPhra¡mltes*

a*d consisted. of Phraqites (5), Ug¡¿eun .ìqbatr¡n (3), $onchuP g5,sq+

nsls (1)o Cjrcute EecFla.tq (r)o und Leucriu:$ occiÈentale (1)'

Sqglgt- IÞæþ,. Befi¡een tÌre ol"û railwey li¡e arid the roadt

streteiuir¡gf.nasout}rerlyd.i¡nctlorrfor¡roretharraki.].onetr€iea

slieht].yune\renmaÏshyreg¡ion.Thehotlowsheld.watErforconsiderably

lorrgertÏrarrthehigherpartsand.nearlyalltJrearealackedvegstation(rreure5l)

until ILidJuly. By this tim it wes estj-Eated that seventy percent of

the nost norbhe:rr part bore vegetatlon, and a broad transect uas ruapped. to

show tbe do¡ri¡ants (figure 52)'

of

is

1

vegetation r*hich trad d'eveloped in

dven below¡
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CS
2.2 7.7
r.7 2,5
1.6 2.6
1.0 I.0
r.3 1".0
l.o 1.0

Zone 2

V,cs
1.OO 7.6 4.4
40 1.5 r,7

L00 2,6 3,8
to 1..0 7.O
n 1"0 r.0

10 r.o 3.O
10 1.0 3"4
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Figr'ue !1' sorslts r,farsh showing Laclc of vegetation Jr¡ne 195g,



Figrge 52" Sotûss tr{arsh, transeet.

(I(eY Paee 202).



l,lost of the area ¡Eithl¡ 800 netres south of th-is trensect

reuaj¡edbere r¡rtíl the ond of the soason, but íso1ated. patches of @!9g4

.lubatu¡n and llqcc.lnellåa lI[þtallie¡g. aud a few clurnps of -Sclrpus Ïgùq4qsus

appearod. towards the southern llmits a mfxed com'rwr:Lty of EgI$gIE_

.'tpþptqg ond, Præpineilia, Ruftalia¡a wÍth .4.tniplex patula. Cbenopo4lqg

$rbrun and. ,A,steI brqqhvactis grer.¡ on ground that had been burnt fn the

latter part of 1957.

As nentioned. earlier, n:ost of the lend. on both sid.es of t],re maJn

road to Delta ha.d. been i-nund.ated r,rith flood. ¡rater fro¡r 1955 (or ee^rIíer)

rmtil L95? t¡hen nuch of ft bore a dense co'y€r of vegetation. In sone

plgees Scirpqs vel¿sl¡s. was ilorni¡a¡rto in others Scirpus paLudos$s, Ðld. in

a t.iird. type, Bmha 1a.ti.:fo.1lå. In alÌ these areas pooLs of water h¡.d.

persisted throughout 195? and some contained water to the end of 1958.

Hor"revern the najority driod out duning the sum¡ner and by the autumt na¡Jr

hatl. a peripheral frfu:€e of ve8ptatfon.

TLre roead.otr d.orqinåted. by the reroai¡s of last yearrs åciruus va.lidus.

had a 6ror.rnd cover 1n Lete JuIy (figure 55) with the following .wet

neadowr conposítíon WC/S fron 20 neter squaïEs throl'rn at randon)l

\d. ñr/¿ t SSpecies

Âster brachyactis 100 2.4 3.6
Atrlplex patu*l"a 80 2"L 3,?.
Hord,er¡n jubatun 2Q 1,5 3,O
$leeda d.epressa 2Q 1.0 7.A
Scfu1prr.s validus BO 1.? t.Q
Puccínell:la nuttaLllana L0 1.O 1.0
Chemopodir.m vubn¡¡c 60 1.0 1.7
Eleoch¿ris paLustrls l-0 2.O 3.0
Rr¡mex narÍtLrus varnfireginus 10 1,0 l.CI
Ran¡nculus seeleratus t0 1,0 1,0
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lhe abonE is lllustrated. by the proffle Figure 51 (see pase 202

for key),

South of Cadham Bay. South of Cadham Bsy there is a considerable

area of narsh containing two large central persístent lagoons, and other

smalLer bod.ies of l¡ater. In the past much of the area h¿d been occupied

by Shraguitesr. but Ín the spring of 1958 sone parts were bare, soroe

cor,æred. ¡¡:ith dead Plrra.gxtites or ¡s'ith resuxånts of other vegetation.

In fime the wsstern part of this area r\ras accessible by a track

passi:rg Lovets Fatn, a¡d. fLootled.twet uêadowst eontaiaing Sonchus a¡¡ensis

var. glgþregggg (5), Pucei¡eEip nuttalli-a¡a (e), suae¿a d.epresl¡a (2),

AtTip1ex patula (e), narrurculus eynibalarla (e)o Cfaux maritima (2),

SaLicornia rubra (Z), cleocnarqs nalustris (e), C"rex atherodes (e)u ana

sons pure potches of þ,!g!!g festueacea" BeLow these nead.ows were

Erany a,eres of dr-y black earth which was begÍruring to erack" It was firn

to p¡411c on, and clunps of l!.ecj¡rellia nuttalia¡a were grolring on it, lvith

a fow seed,li:ngs of Atriplex palE1a and Aster brachr¡actis, generally

associated. ulth patches of PnJ:aeuiteg 1-2 metres in d.iaroeter. Sewral

runners had. been put out, and the general height of Phra,gites was 60 cr,t.

It rnerged into a broad d.iscontinuous band of Scirpus valid.us l¡Ìrich suïrolrrr-

ded, the r,rhole rnarsh. In between the patches of .ScjgpBg- the mud wes

being colonised, by Ranrur.cu}.¡.s scoleratus. Chenogod.irìg nrbnrn. 4pter bracþy-

qctls, Hoq{ef¡¡n J}rbatun,end I'uccinellia nutalliana.

Aluost inpereeptible d.epresslons, lvhich rvere probably more saU¡e

than tireir su:roundin¿;s, were first covered. by an association of Salicornia
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Figure 55. Profile. (t<ey page 202) showing aïrarìgement of plants
along a 2 rqetr€ line j:r the rwet-nead.or¡r fomnorLy
doin:inated by Scirpus validus. on east sid_e of Delta Road.
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ru.bran Suaed^g denr€ssa. andt &cc.|4gllia, nuttal]-ie4p¡ growing in al open

oourmrnity, vrith Çlaux na¡itine. Trisloohl-n n¿ritirm:n, and r:are plants of

Chenopoùirìg gLaueum rrar. gg!þ9. Ranunculus eymbaLaria colon:ised the

ed.ges of the d.epresologp íts ru.rulers radlating fron the parent plant and

causing it to spread rapidly. Aster b¡achvactLs a¡rd. Chenopod.iun rubn¡n

were codonlnant wåth Ít"

Pinta^+l Sl"oueh. Pijxtilil Slough n:ns in a northwest to southesst

direction crossing the naln road, 5.5 Ìom south of Delta village throueh

trvot rnead.ow'of ttre type just d.oseribed, At the begi.nnlng of the ssason

the sJ.ough r,¡as fulL of r,rater containing a d.ense growth of flla¡nentous

green aLgee. By the end. of JuIy, nuch of the water had evaporated

leavir:g a layer of brteronrorpþa.gg, on the exposed. uud. lbis gradual-ly

beca.me bleached. end. tky, a¡rd fo¡med an effective blanket over the und.en-

Lylng rnrd, preventfng lts rapid d-qñing¡ w:itb the result that the nud

renained. moist throughout ttre sumnor.

After an l¡ltiaL period of drytng tho ¡oud was invaded by a d.ense

erowth of 4Ê@, braphvactis with occasional Chenopod.-iug mbn¡m and

AtrÍplex pêtul.a, rvhÍch fo¡med a cornpact øone on tt¡e nud along the edge

of the slough. The surface 15 crn. of nud ¡¡as very soft and. sloppyt

but underneath this the ground was firmer. Rellcs of .Eglgplts vflidus.

a¡d. Ptuaæ¡nttes l'rith Car,ex atlrerodes fomed" a zola behlnd tlr-is.

As rnorE nud wae exposed by the resodin8i water, lt d¡1ed and. slowLy

became coLouised. by plants r+hich grad,ually spread in froro both sÍdes of

the slougb and oventually nret Ín the centreo trigher up the slough banks

a rrariable zone d.eveloped. r,rith Fcirrn¡e va1l4uq,. C+rex %therodes, !¡Igg-
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ra1

'Phra.,3:nites

-iì"rcci:relLla andr' e

Ilorcleun

-Cirenopdd.ium" Scirmrs
Scolochloa s-nd

!i.qrrieqm

Figure 54. RÍ¡rtail Slough mead.ow. Sholring Phraçllrítes
comil¡4ilq in the distance then a broad zone
of llo¡4er¡n .iubatum and. Puceirreflia nuttal-
ligne sith a few Chenopodlum ntbrun plaJxte.
In ths foreground Chenopod.ium. rubrun, Scircnrs
paiudqgu¡, ScolocliLoa festucacea and, llord.eum#jubqtum.
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mites. comnp¡¡+Ls and .Scolochlqa, f,eå.tucac-ea as co-douif¡ants, and frequently

essociated uith the, 4¡nex nprifi-m¡s væ. S¡gdågg¡ Aster brachvactis

an¿ Sciranrfl ppl,udos]rs. Thie sone nerged into thE ¡seadow uhere the vege-

tatÍon ln some plaees was pateby and sparse and i¡ others fo:med. a fairly

close cover (ffgut€ il). It includecl the followíng species j¡ decreasing

order of abundanee.

PuceinelLla nuttalLLqne
Soirpus paludosus
Àster bracþactis
frord.eu¡n jubatun
Chenopod.iun rubrun
Sue,eal¡¿ depressa
Chenopoùiurn glaucun va¡. salfnr¡m

4.ster fri¡ged, the depresslons in the neadow r.¡hieh hed rêcently held

uater but were then clr:y.

Ttre transect (fieure þ!) shor+s a representative beLt across one

bank of the slough in Septenber (¡'ieure 56), Sonre inùication of the d.ensity

of planto Ín the tr+o newest Eones was obtained. by counting the nr¡nber of

seed-Lin6e in f5 cmc Equales teken at r"ar¡d.om in each zone (TabLe V)"
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4. IVIARSmS FROI'I PORTÀGE CREIff ]r0STI{ARD5

In considering aroes on the south side of the naJ¡ serfes of bays

forming the DeLta. Marshes, certail statlons were,selected. to show th€ sål-n

types of narsh habltat anel Ínc1ud.ed. areas lnr¡ndated. ¡q'íth water throughout

the season, areas which cl':r"ied out conpleteLy and those wlúch dr{-ed. partialJ.y¡

sloughs, channeleo and sone of the stages betmeen typical uarsh a¡rd wet

meador,¡.
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Figure 56" Pínteil Slough fn Septenber shorring bare
eentral area a¡d zone doninå.ted by Àster.
þraqþvsc-tts. wlth ?hraroites and_Ëgi¡pFs.
vaIldus. behind,
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A. NECN'ITLY BARE I,TüD¡

3. ASTER BF.ACHYACTTS

zoIIE"

A

I,lost receatlv bâ-re nìrd.

cuenoia:.r:n nrbn¡m æ 105 s6 14 Ig 11

Scolochloa festugaßea 47 45 gl 2L 25 26

Aster brachyactås 4

Rr.rrex Earitlnrus '¡¡a¡.f\reg"i¿r¡s 1 2

Ranunculus sceleral-us 2 1

B.

Aster zone

t2 6 4 tA tA

2222 2 3 2

267 73'.1 488'
1
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P-orta,qg @þ. Porbage Creek is a broad ehar¡aeL nrnr¡jing in a north-

south direetlon and carrylng flood water to SimFson 3ay fron the lov-l¡ring

areas to the south. lhe northern part of the ch¿¡nel is pe:rnanently

filLed. with water. Ttre southertr r.ogC.ons d,r{.ed. out ae the general. water

leveI dropped dur:i-ug the sumr€r, erld here the vegetation foLlol¡ed. ¡ouch the

sane pattern as seen Ín Pintafl Slough.

fbree stations l¡ere studied ín the neighbourhood of Portage Creek

and. t¿ill be consid"er.ed fn turn¡

i." Slor¡Sh west of the section road.n

ii. Creek shoreLine.

iii. Piarsh south 9f Simpsæ Bay.

J.o SlougJx l'lest. o{ tþe Section þ$". T'lris oraL-shapecl. slough was

fill-ed. u:itÌ¡ water in early Jture, but the northern end, shovred. signs of

d.rytng. fhere f.s a gradual slope f'rôn the sumowrding meadow and the road

down to the uarshn and along th-is grad.ient the lnvad.ing vegetatloar showed.

signs of zonation as the leveL of the water ln the slou€b droppeil"

0rr JuIy L7th a belt transect nuui'n'g across the zones at the north-

nest end of the sLough was mapped. (rigËe 5?). The zone i-medlatEly above

the water consisted of patchy but fairly dense Phr.aFnites stubble, overlein

wlth a Layer of d.ried. algae and Lema, bearing a few wid.ely scattered. seod-

Lings of lgg¡rg¿lgg sce:-eratus, Àtriplex natula and. Rr.urpx gglilimr¡g var.

fue¡rinus.

The first conspicuous zone of vegete.tion, about 30 cn. in height

(rigure þB), r,'ras eonposed of &g3Êeu1w. sqeleërtus (3), ¡,-tripreå pgt4g (f)
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Figure 5?" Portage Creek Slough' Belt tra¡sect'
.rury õtrr. (ror teY see Page 202)
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58e^ Ra¡uncul¡s sceleratus a¡d Runex rnaritiütls+
Varc lgggln¡¡g from zone 1, Portage Creok sLou6h.

Figtue !Bb. /rt. lpLex patula fron zone 1, Portage Creek
elough"



crowded in clumps, RrunFF .nqFitim¡*e(1), Ctrenopo¿ir¿g ru¡run(z), üd

Scolochl.ga festucacea (2). me SgS4SlIg had produced many flovers

and. the vegetati.on was fl"ourishitg. fhe zone varled. eonsíd.erably i.tc

ïridth depend.ing on the graùiont a¡rd thereforen the speed. with wÌrlch

[enecio co4F,e$tus nas ab].e to eo]onise the next natrow zone. Eorder¡rn

.lubatun was frecluently present wÍth Senecio and, beea¡ne tbe d.ominant j¡

the fot"loming zona (Zr),

rn both sone 2 and. zone 3 EplloÞir,rp qlanduþpuq nar. .@]rlonr
ê.steg br?chyac"!ie-, $¡ne¡ na4li+$g ver, &g!4l¡g" and AtripLe:< naturla

were frequent and ,BJ{gg. csrmìrs, Polvsoq$¡r persíca¡la. fvldg }att{oIj.a,

and Scoloc]r]$a f_qPtucaceg oecasionally recorrled. In certain plaÇes one

or both of theee ãones bece¡ne obscured. by aoue 4 ¡rhlch was prad,oruinantly

conposed of Sclïpn¡s vgLi-dJrs. (¡igure ¡9).

In Soptenber when the transect was re-exenrinod it was noted. that

zone I had. eetend.ed. its rarlge to more th¿n three tj-nes its orfginaL area.

thre h-igher zones had. becone sonewh¿t obscured. by the increase in heisht

of ttreir j¡ÌrabÍtants. lhe Ëgeelg. coneestus had disappeared and. the

Hordgun .iubet'gû was more or less irid.don by the grol¡th of Scolgchloa

festu.ce-eea. Aster bFsc¡lvFçtís. EpÍlo.biun e'larldu]-qFun var. ad.e¡.opsu]-õp,

Cþenopodlum nf¡rl¡¡l and 4trlpl.ex pq.tula.

li. Creek ShoreLLne.

Substratruo on the Shore of Portage Creek:

0 - 7.5 e¡n Grey eando

7 "5 - 10 c¡n. Black stai¡ed, sand- rich i-n hrxrus with
dlstinct plant remai.:rsn
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L0 - I8 cn" Ðark grey send.y silt snelling of hydroggn
sulphid.e a¡d. containing a few roots.

18 - 55 ene Slack silty sand, satr.rratod, rner6tng into
dark grey cLay with a few Isrge Êtones,

5Þ 90 cm. G.rey sand a.nd clay.

The water table was 2J crn. fTom the surfaçe.

Ttie aclrratlc vegptatíon ln the creek consÍsted of extensive

patehes of:

Potamogeton rLcha¡d.sonfi (i)
Potaroogeton pectÍnatus (:)
Þeteronorpha a:rd otlier green algae (l)
I'lyniopþllum exalbeÉ¡cens \21
0eratoplryS-h¡m dener€um \2)

Scijrpus acutuq grew along the shore line in open stand.s and. in

nar¡y places wavo action hed washed. out the Scirplw q&eric_anus r¡ar. !9!g

.Étflg, wlrtch grel,¡ sone distance in frora tire rqaterrs edge forraing a

snall c1iff, l'ihere the Fgilpus aner+ce+us, had d.iedunumerour¡ Aster

seeûLlnge Îrere gelmfnating on the exposed" roots and. rhizomes. Inmedlately

beh-ind the EgåËru& on the mead.ol,¡ side, were patches of seedllngs of

AËiplex. patr¡la. ch.rmps of -@,$ia. tpttalliana in flower, occasionaL

young plants of Chenonq$.ivg grb+rrn, Banrnsulus scEleratus, Ranunculìrs

cvnbalar{a and. _Jlgreqg alpinr}g ver. IgIiæ, forming an intermpted

zoneâ tseh-ind. this rrere two Eoneso the species of which are su¡nari-zed

in Table W"

t'trhere fresh Lines of d.riftroccurred seeùlingp of Atriple¡ patula,

Chenopo4lup ruþng¡,Ch.cpopodj.r+p telusÌ¡n var. EgIiëIg and Àster brachvac-tij¡

had gernfuated.. Tl:-is pattern of vegetation nerged into dead. Scgl*p$.l¡loa

festucqc.e+ and Çparlinp poplineta" and thence into wet nead.ors whieh
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Fieure 59" Portage Creek Slough east of the secÈion road. Showing Ir. to R.
scí:roüs r¡alidr¡s (z;), Eordeun .iubatun (z^), senecio conepstus (zr)
a:rd. zone r¡ith P,¿¡ruilculus sceleratus, Atrdplex oatula (2.,) etc.r -
sunor:nùing@.-
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ïEçEfATÏCI¡ .&TJOITG TilE S'SORX CË' P0RT¡IGE CR$K"
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2.Q ?-2
1.0 L.O
2.A 4"O
L"7 2.5
L"3 2,7
3,t 4"5
2.5 4.0
1"0 1.0
I,O 1,0
!.5 3.O
2.Q 4*0
4^4n¿.u z" I

1.0 2.O
?.o 1.a
L.5 2.O
3.O 4.0

Species

Aster brachyactls
PuccinellÍ¿ nuttalliane
[leocheris palustris
Ran¡nculus c¡rmbalarla
il,triplex pah.ila
Chenopodium nrbnm
Scirpus validus
Glaux rnenitinn¡s
Polygonun ranosissim¡m
Ártamisfa cenad,€ngis
Scírpus anerica¡us
l{ord.eu¡n jubatr:rn
Sonchus arvensis na:. glabr€scÊns
Ranr¡rculus sceleratus
Suaed.a d.ep::esea
Carex atherodes
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w
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10
10
10
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æ
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æ
æ
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10
L0
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2.6 7.4
1.O t,l
7,Ð 4,7
r"7 3,2
IrZãL.I ).1
1,0 3.û
I,o 1.o
1"0 1,CI
1"0 1,0
1"0 r.5
3.4 5,0
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ctnEisted of the foilowlng specias, låsted. in decreasing order of

abund.ance:

Atríplex patula
Ssoloehloa festueacea
Cirsiun arr¡Ênso
Aehillea nill"efolíun
Seneej.o eer¡gostus var. tonsus
Àrteraesía n:lgaris
Stollarlla graminea
AstraeÞl"us bisuleetm
Glaux narltima
Potentille ansorína
Scjtpns anericanus
Phraguites conmunls
0i-euta ¡pculata
Carex atherodes
terex bebbll
Spartìnq ¡neti.¡ata
Aster praealtw

Svnphg¡{.**Ureog -*gåSggtgllq. grerE on rising ground jr} the ¡neadCI+

å.w fiqo large patches with Viola grg¡Ioee beneath it. In the cart

treclcs aeross the neadon the followlng species were found:

Trigloch5n narC.tírna
Scårpus pal.ud,osus
Suaeda d.epressa
Sali.eo¡rria nrbra
Jrmeue baltiouE var. Ilttoralls

,A.t the end of the raead.ow tbere wao a belt approxjoately 20 nn

wid'e rrrith pltes¡gçr4¡s nu,;u--tpl4anpr &{eu¡r. iubatun and Eleocherig

pqlgstFi.s as co-d.onirsnts and occasionål At¡d.p1ex. qatulq., Suaeqå denreggå

and Scf,r¡r¡s ya1ld.us* Tluis rüeadowf vegetation (average w:idth 60 m,) waE on

oligbtly hlgher €tround than the u,arsh to the east, and eeemed to have been

reJ-atively unaffected" by standi.ug ÌÉgh ¡Eater as a layer of undeconpooed

hLlrsus overlay the soil*

To the east of thÍE noadow arad Lying south of Sinpson Bay is a

nareh - approxlmaüeþ 1.? km acrosgo It eonsfsted of an extensive arÊe,
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of satLtrated soft mud surf,oì¡¡td.ing a ehå,llow basLû of watÊr. At the

southetî end. of the¡re wsre scatter.ed. clurnps of Þcirpug acutuq eroÌring

ln shåIlow water rieh in decaying algaen

Betl¡een IB0 end 20O mb from the water wês an almost pìr¡e sone

of 49@ braqh.vactiF ?0 ao wicle. iÞnuppu]¡s scFleratus was rareLy

recordod ri'ith it" Tn soülo places the $g!g foxred. a d.ense coverr e1s6-

rchere the co¡utr¡rity was more open. The hÍghest part of the zone wae

invad.ed. by Chenopgùii¡.¡n rn¡bnrn wh-1ch becane co-doninant Ìd:ith the Aste.{t

and this mixed. aone gave way to a belt 20 n" wid"e conposecl of Puc,ci^ne11i.a

nuttp4iango S,,çi¡nus valLdus, Älriplqr @!¿þ. Àst9r brechvactis,r Sl¡+e4,a

deJ¡.¡cessg. a:'rd Chenopo4i.rìp T.rbnlE, which merged. into the ¡neadow deserÍbed.

earlior.

I{acDonaldlq $ggþ. At the northr¡est sid^e of Portagp Creek are two

elongated persistent pools and. a tlrird opening into Cadha-ro Bay ínned.lately

south of cherry Ridge. It¡eir geoppapirical relationship fnd'icates thåt

they luere probably one r:nit j¡ recent years.

Cho:ry Rldgp ís a narrol, sandy strip of land r,¡ith a fl.ourislilng

grr.ovrth of Ëg$p:¿g s,ç'ütus-ln the shalLore water along the shore. Atripfgx

lgjgla seedlSngs nere present on ltttLe drift lfnes eloee to the watert

and ruhere there $ras a more extensive cover of dniftr Senecio congestue

var. tonsus þd. produced. a dense gfowth. fhie zone was 2-3 n. wÍde and

replaced on higher €trowrd by nreadow vegBtatfon with abund.ant !g44?å
festucacea, SeÍrpw a.me:{cånus, Cargx, palustrl-s,¡ frequent Piuaruites

eorm+nis. g@- naritinlg, 'I,fifol-iru*.I9!-g!gr Potgn-tll-Ia ans9rina, Tara-

xasum o-{fici¡ale.. }g!g, prqe"al"Fg" }Ioracler¡n la¡r+t-un' Svmp4o$l"osregg
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qpeidentellq, ArtelxirflJå alsþtÌÈìlm, U.rtiqa dlofca, Ibn-,ineulus sceleratust

Ranunculus gJmbelari+-. iienÏl?P an4enelg; a¡rd rar^e P.Ianlg{¡o. maior" In some

places a shnrbb¡, gsovth of jþEg. aciçulqflis, and F.vm,pþo4$Sl"n9$, . occideqtalis

with_Pnnu=- virr';i¡riana and q+]:ix nir,rq crorr¡ned the ridge.

The vegetation on the san(y shoroline of the pooJ.s d.iffered. Iitt1e

from the raeadow, uith ^I\q.oine,llåa nuttç,1114¡rg and s!g, .iubatFg d'oui¡a-

ting. The frequer.cy/cov*r/sociability followsl-

Species

Pucei¡rel-Lia nuttallÍnn q.

Spergularia nar{.:ra
Chenopodiu:n ru.bn:m
Ilordeum jubatun
Sueeda depressa
Aeter brachyactis
Atríp1ex patdla
Eleocharie aeicuLaris
PoJ.ygonun avlculare
Chenopoùtr.rm glaueirn var.saÌÍun
Plantago major

11?

Poplar .Fools.. At tlre south end. of Sinpson Bayr at its most southern

extensÍon, Iles an ei-ongated. pool r¡¡fth rwet neadowf on either sid.e. fhe

site lies betvean Portage Creek marsh and the marsh west of Tin Town.

The fnead.owl was a rnosaÍc of veg'etation" O:re area, preriousJ.y

d.oninated. by !¡æ!g ]atifotlar. had a clense gror'¡-th of A!rip]ç+. patula beneath

the deact Tqpha. Anotiler had Aster br?chyaclis and soattered. patches of

ScoLg:Ìilga festqcj!-cqa" Shallow palæ l{êre ringed by lttripleJ: patula *nd

Suaeda depr-essa, ancL weLl-merlced. cha¡urels in which water had. earlier

accunulated., were bareo Tn arees r.¡here 9p,artina pecti¡lata tqas domlnant

R¿nunculus crnnbalaria" iìanuncul"us scsleratus. Trislochin naritimp ancl G1aux

g,

85
40
w
25

50
15
20

5
L0
10

5

l. 1.8
r.7 2.2
1.8 1.8
1.1 1.0
I.6 r,B
r.7 L.4
r.2 1.5
1.0 r.0
1.5 3,52.0 2.5
L.0 1.0



rnr{-ti.m¿l were frertruent. fu flat stretches o'f blaclc earth rvith a surface

encrustetion of ailcali saLts Tr:ieLqclrLn r,ras frecluent in well grovrn clumps,

witlr G]au.q and occaslonal PuecinelLia nuttalliana,

Lì:rcircl-Lrl¿; the soutir pool ín June was a uone of ba:re mr¡d. a¡¡d short

Fhrae,qltes stu'trb1e 15 * 40 u,or,rí,1e. This r,rorged. into a single uone (Zr)

of vegetation r,¡itir tire foll.orvi:rg conposition¡-

Species Zl

ú,C
Ranu¡icril.us sceLeratirs 100 5 "9ScoLocirloa fer¡tuçacoa 48 1.9
Ru¡nex un.r'ítj¡rus vnro fue,,ì:inLrs 60 1..9
Atri¡lex patLrla 20 4.0
îrlglocl.Jin na¡itÍ¡na 5 1.0
iSenecio congestus vÐ,l'nton.sus B 2,j
Âster brachi.actls B 2.0
Carex bebbíi 5 2.0

This zone norged into the rmeadowr* Rapid

of water resnlted. in an Íucrea.se in vegetatlon, and

patter"n Ìtad expancled. from one, te trso zones errd the

as foll-o¡rs:-

Zñ /ister bracþactis-snalI seedì.fngs.- R¡nrurculs sceLerafus

7'1 .hste:: bz'a,ch;'sçfig
- Ra¡r.urculus sceleratus

5*ZOrrL Chenopod-ium rubrr¡n
wide Hordeum jubatum

Åtriplex pa.tula
Chenopodiun glaucum v¡lr" Bli,lÍnun
Siuoda d.epressa
Rr:mex marítimrs v,er'. fueg:inus

Z2 Rumex r.r,aritínus var.fuegfu'.r.s- Ranirncllhrs scelorrtus
2-4 n Áster brachy¿sf,fs
wid.e Søneeio congestus var.tonsu,g

Pucoi¡ellia nut tallia¡¿
Àtriplex pa.tula
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!,2
L.6
2,5
3"5
¿.)
1.1
zt
2,I

re<hrction í-n the area

by raid-June the

eompositlon had changed

\z)
(2)

(+)
b)
(')

tïJ

ttl
(r)

(.t)
ß)
3)
(z)

Irl

local-ly
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fn sone places where the slope to the mead.ovr r^ras more gradual a

tlalrd Eone occulred includi¡rg throe spocÍes which shåred. local doninanoe

{q$cus b-alticus var. Jå!þg!Þ, }lonle.t¡rr jubatuq and S¡ingå gêIlt:L¡mls vu.

,f,qe,Sinus. Atripleq Eltple, Ra¡nmcul-rlg scgLeratus and Sgnchus fflglg væ.

glaþr,gFc$e wore occaeionåI and rnore rar.e species in this co"",'r¡nlty were

'lvp"na lqti-fqligr PlHa*¡níLes, cgmiqri,q, sqqc*. cgfæstFg and. H-q;loclúp

m¿rlt-iltq,

Conti-nued -
ScoLoehloa festueacea
Eleocbaris pal.ustris
Carex atherodes
Cerex aurea
Polygonun hartvrri ghtii
Oarex sartr'¡elliÍ

Á.t this time the fonner I'ypha neado!Í conteined:-

Eleocharås pelustris
Aster brachyactio
Sonchus aruensis var. glabrescons
Sol-id.aeo canadensis
Âgrostis stoLonåfera
Agrop¡rron repens
Carex åu,rea,
Jr¡ncus balticus var. Iittoralis
ClrsÍum a,llrenss
Oenothera bierm:is
Ilelianthus arrÌurx¡
Astragalus canadensÍs
Carex letrugC.nosa
Er"f.geron canadensis
Ilord.er¡m juba'i,-um
Phleum pratense
Cfcuta naeulata

(z)
(z)

ttl
(r)
(r)
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The wator at the south end of tho pool had dried. by the end of

Au6ust, leavfng the eentre rsater-logged. and. bare with a zoîe consisti-ng of

seattered seeùLfngs of Chenoqodiu¡n nrbru¡¡, Scirpps acutus. Âster brachyactjrs

and Scgloclrlg fgÊ¡tueageg round it. fhis in turn rvas encÍrcLed by a dense

4

3
2
2
2
¿

2
2
2
I
I
1
I
1
I
I
L

local-Iy abuudant
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growth of $gþ-er blacWactiå wlth an al¡nost rm'iform heiebt of 75 cn. In

thÍs sone S-enecio eonqgejti¡s, Chgroped¿Ug 4'ulrr{g and. Scploqhloa festucacea

w€re occe.slonally recorded, together with ct-urnps of Hord,9r4n *'ìubatun and'

lrell-grown plants of Sr:¡nex maqit¡m¡s- var. fl$&L4gg* Tot¡ards the back

of the Àster øono, Trruhgr, Songþus. and iipartl¡r¿ became co¡nmon additionst

and fn&icated the begd-ruLing of the zone which eventually mergetl witlt the
t.ì

rwet-neaddWlor,
' ':l ,,.

Tlre north and south parts of l'opler T'ools are lir¡ked by a narrotut

slightly elevatecl neck of marsh which d,r:ied. nore rapidly than the pools

end shoued a marked zonation is the vegetation. ThÍs followed broadly

the zones just described. for tbe south pool but rrith a predonrinance of

Senecio. congeJs!¡ê on the lower fi-eit and ,Hqrdg¡Iq i-uÞtu-n on the rrpper

-
lirnlts of the øone (î:.g,"re 60).

By this tin€ ( late August) tire water in the north pooj- bad. ði¡nJ.*

nished. by haLf and was srrrtounded by 4-6 n. of bare rnud. Thore followeti

5 m. of slightly d.rier ¡nrd eovered nlth decaying algae and. d'ebrig.

$cattered seeùLings of ghgnopodir¡E åfþnlg?åæbg laftfolte.r &4gL naritiq¡s

var. {396$¿g, nenw}piilìiq. sf,e]gTqtus, leåf¡go'JqP. e.r4nÞalq'.{¿g and Scolgchloa

resþcacea were recorded in ttris zone (Zr)

Zor¡ø 2 was 5-10 ¡0. wido and contalned, l¡e].l-gfoh"n plants Of the

follOivir¡g stecies, listecL in orùer of decreasìng abundancel*

Aster braehyactis
Àgiplex patula
Il,ani.¡¡rculus sceleratus
Rwrex nsrltlrus var. fueginus
Iiordeun jubatun
Sctrpus valldus
Seirpus ¡nludosus"

Zone 3 was d"onrj.nated, by Phrapoltes with an understory of ALËLx,}l?E-
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Figure 60" Poplar Pools. ZonatÍon at the neck, shorrring
Z, fo the centre of tlre are&, rjng€d by zones
d.ônLinated, by Senecio corwestus and l{ord.er{r
.iuþqtqfrt, fhis üorges into lmead.ow, in tirã
foregror.Éd."



Ðatule. AFter l¡rachvåctis end ê,peålina pectlnatus. 'IL:-is nerged. into a

t¡;e of 'wet-meado# l.¡tth a conposition l1ke the Sonchus-nead.ol, iacluding

Sonchus p{ve¡rsis var. .g5þg.æ. (3), spartiqa pectinatus (e), S¡ter

.qFpgus (e), Åster þra-eaL,tLrs (1), nna Cj¡sium.anrense (1), tlore alkalino

aroes h¿d seattered cluu¡rs of TTieloehi+ maritima, Suaedg depressa,

Seli,qgrnip n*gu and biæ]lþ nFtta[is4å.

fi¡, Îo,{n.. The sectLon road leadi¡g due north towards Tln To¡rn

end.s fn a group of shooting lodges. Frou this.point a r¡¡elI defined 'brack,

carpeted rrith S¡d.ico-roia rub¡p learls to Ti:r Tor'¡ao ûa both sÍdes of the

traek the tr'¡et-mead.owt consi"sted. of patches of .$xel:Ug& pecti¡ratus i'rhicb

was localJ.y dominant and, grew uith frequent Scolochloa festuçagea.

Sonchj:s aqy.epsis var. "Êþþ¡gggffi and 4Fteq praealtus. Occasional Sclrpus

validus. Clr,sfw .ffig¡,il1e.-ochar,is pglpstFis. Gfarë rel"iti@, Atriplex

pstulg, Su+erlq 4qnfessq, gW. ather.oden and C,arex be.bbii also occumed..

At the side of the firû Town Roacl - fonuer tfp}.le noadow was umr drXr

a:rd coLonised by the follo,dng specl"es:-

L22

Species

-&ster brraehyactis
Che'nopodium rubrtun
Runex naritfufius var.
Atriplo:< patula
Sonchus arr¡gnsis vay.
Polygonum interior
BeclcoannLa syzi gachne
IIord.ou¡n jubatun
Puccinel lia nuttalliana
Årtenesia abslnth:iun
Suad.ea deBressa

fuegånus

glabrescens

Ef"

60
20
15

95
45
40
IO
25
10
5
5

2,2 3,5
1.0 1.0
?,o 2,7
2.2 3"5
1"9 2.6
r"4 2.2
L,5 2.Q
2"2 3,Q
1.0 2.0
1.0 1.0
2"0 ].0



Species(contd) ú C s

Seirprs acutr¡s 5 1.0 2.0
T)?lrå. Latifolia 5 2,O 2,O
Rorippa isÌa-nd.ica r¡ar*fenralùiana 5 I.0 1.0
Cowolvulus sepiun 5 1.0 1.0
Ca¡ex stipÍta i.5 2,O 4.0
Aster praealtus 20 L.2 1.7

In nany s.re&s there were slgns tÌrat there had. been a good. grolvth

of T.ypha i.rL 1957.

Tin Tolcn Creok llos approxfmately 50O rn, fron the shore of Lake

ïI and tyttle 3ay, and. runs ¡nore or less parallel to thern. A th-1rd of

the way along its longth Ít passes the town and conti¡¡ues north for so¡ne

distanco before entering Lytt1e Bay. The creek acts as a d"raina€Þ

eha¡:nol and. was fÍlled wfth water in the spr:ing and. early slrmner. By

July 1t showed- si6ns of.d.n.íng a¡rd fron then on the water dim{¡ished

rapíd.J.y, exposing uud. on the banks of the ereek. lh-is soon beca¡ne colo-

nisecl witÌr vegetation sìrowing the following clearly ri:arked uorres:-

ZL ? m. Chenopo<ì.ium mb¡r¡n lil smail seeùlinge
Scolochloa festucacea \2)

ZZ 4-6 m. Aster brachyactir (z)
Atriplex patula (z)
RanuncuLus sceleratuu (+)

,5 Phragmites eormunis (+)

Ttie Ehra,roites on both sides of the creek nerged. lnto the twet

meadowto Oocasional plurts of @ qai:iti*üus var, fugilllg were forurd.

in aLl the øones" (nigrlre 61)

fhe pattern of zonatfon on the dr¡[irrg ereek banks was mapped. on

July hdr 1958 end agaj¡r on septenber Btb, 1958 to show the expansion of
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Fi¿prre 6I. Tln Tor'¡n Creelc, Shol+ing central- area of
bare nr;d, an i¡tenupted zone of SqolochloA
and. ChenolqLlurn nrbn¡g seedlings followed
by a zone of Ranunculus sceleratug t¡ith taller
Che.nopod.irig S!gs, occas i ona J. lltrip 1 ex .0a tul-a .
.A,eter brech:ractis and ;iunex qFritiq¿s and
finall;' Pliraeffi-tos g,glglint!. zone o
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the zones and tlxe overalL lncrease ln vegetation, as LlLustratetl in bett

transoets (Eigure ee).

As the er:umËr adr¡anced the creek drled ort conpletely i-n all but

a few isolated pJ.aoes, sJ¡d in na:ry fnstances the vegetatl.on extend.ed, out

f,ron the banlæ to ueet l¡ tlre centre, tlnrs forming a oonplete car'pet

across tÌ¡e creelc. Ïlher€ the two sídes mited Eordqr¡n .'lubatun ar¡ct Burex

naT¿tluus var. fJègÉlgg were the co¡snonest species a¡td associated. wÍth

then, flanurculus gooleratr¡s ancl Aster brachvactÍs.

Iû Septerober tlre rnarsh lying bet¡¡een Tj¡r To¡nr and L,ake II on the

west eide of the to¡rn had ck{.erl ort and becorne i:regularly colonised. by

tbe spectes Daootcled i¡ the fo[ovring l:[st:-

SlnoÍeo

tH.gLocb5.n nsrÍtfna 24 2.I 1.5
"[trÍpler patula 52 2.J. 1.5
Cheno¡nd.iun ¡nrb¡r¡n 56 t.O Ir5
Aster braebyaotís lOO 4., 5.O
Ra¡r¡noulus cymbalard.a 20 L,6 !,2
tlæha latlBo1:La 28 1.1 1.0
Hordeun jubatun 56 3., 2,2
Puoolnel}la nuttalLia¡na 12 I.1 1.0
Sallco¡nfa n¡bra B 1.0 1.0
Sonch¡¡s arvengis ver. gl.ebrascons 12 2,7 L.7
SoolochLoa festr¡oaaea M '2.O 1.1
ArteneeLÊ hteúalsl ;., 20 2,5 1.0
Rr¡¡¡ex naríti-u¡s var. fi¡ag:i¡¡us 4O 2.5 1.9
Ca¡ex atl¡eroclEs 4 2,O tr,O
Soirpus validus 24 1.5 I.O
Eleoeharis palustrls 1.6 1.5 L,2
Scirpus paLudosus B 1.5 2.5
8¿¡mneulug sceLe¡aüt¡s 20 2.4 L,4
Se¡recfo eoudÊstus v&r. tonsu.s f+ 1.0 1.0

fhfs â¡ea waE bour¡d.ed, on the west by a Tr]ùra-donlnatecl. ridge which

gave way to a de¡lresslø¡ coLonlsed at tbe pe¡{phery by an lnterrr.rptetl

but ilistlnct øone of Àster braqhvactis. 0n the Lake side of the clepree-

siou, AtrÍplex patrrla and. Senecfo consestus grew i.n cLusters anong the

L26
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spåïse phramr"ites. and behind the Aster zone (Flenre 61). Both these

specfes d:ied out as the P4Ïaq¡ites becar,re d.onser along the lake shore.

!,here the s ,rrappiteg had boen conpletely el-íninated by the high lvatert

tho ¡mrd at the edge of, the lat<e was co-l,onlzed by abund.ant Ranunculus

seeleratus. fr"equent Açter lrac4'¡actts and. Senecio cgnges@r and

oceesíonåI &r¡,rex nari.tfurus vår. ægi¡uå and scirpus .pgludosus..

Flee IslanÈ, The marsh on the northeast side of the town on

the sïiores of l,ake II e¿d. IUfife Bay was examined j-n July' The sa¡ne

aïe& r¡¡as sa.nryled. agaiJr in Septenber arrd it reftected. several chaages t

nai:rly in the reductÍon jn the amor.mt of !ryþ. sc.elegqtus and. the

Íncrease in Astef þgaphYaqtis. The nr¡aber of species increased frou

I to Lô, a¡rd it should be re¡nembered that the whole area had been sub*

merged' beneath +5-60 em. water ln Jwte.

Spegies. JglY SePterober

y,|csEiØcs
Rumex ¡ns.ritiüus var.fueg:inus 60 2']. 1.5 60 2,5 3,2
Aster brachyaetis 12 2.0 2.'l l-0O 2.7 1,7
Scírpus paludosus ?5 1'8 2,O
Seneãio congpstus ''¡aro'Lonsus 20 I.2 1.0 -
Chenopodir.rm ru.bnu L0 L.0 3.0 45 1.6 2,L
Ranrmõulus c¡ubalarÍ.a 5 1.O I"0 15 L.6 2,7
Ilordeun jubatr-un 20 2,3 1.B l0 L.0 3.5
Scolochl-óa festucacea 55 1.5 2-6
Rrccinellia nuttallåana 50 1.I 2,1
Scirpr"is valÍdus L5 !,3 2,1
TVph" letifol-ia 15 I.0 2.1
Elãoctraris patustris 15 1.0 I.0
Ramrneulus sceleratr"rs 100 4,5 4,2 5 L.0 1.0
Atriplex patr.'J-a 20 1.8 1,2 25 2,8 2"8
?olygonur rra^nosslesjlun 5 1.0 1.0
Sa1lcornia, rubra 5 1.0 1.0
Carex atherod.ea 5 1'0 1.0
Suaeda depressa 5 1.0 2.O

The groued on both sidee of the northerrr end of Tin To¡rn Creek wae
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Figure 65. Tin Tornr, Aster brach.yac-tis l¡ith seattered'
pLants of Sonecio conÂestuF-, merging into a

zone of lienecio congestus and' PiE:sgnites
comuniq at tire rr¡aters edge.



a flat area :esernbling a f flood plainr. 'Ibe soll tuas encrusted. with

alkati salts and on it isolated clurryn of 4àçcjinel].ie nutalliana grørr

to a height of 15-25 crn, The plants hrere far fron fLourishing though

a nurnber had flor,rerr¿d. Oecasíonaf specirræns of pplicornia rubra and

Suaed.q depressa rrere recorded and. the vegetation changed. to the norbh

and. east as are€,s tritb persistent dead ,Phraeroit_es_ and stubble were

reached,. These sumounded Lyttle Bay and extond.ed between ft and.

BluebÍll Bey" The driest grou:rd. É on which a few lihranFrites plants

had sunrived. - liad. become coLoruized wÍth trso coffnuaities of plants as

early as the beglnni-ng of JuIy, Each could be d.irrid.ed. into trrro zones

as showr beLou¡-

Speeies Zl ZZ

TrtCST/,CS
Aster braci:yactis 92 l.B 5.0 36 1.6 1,2
SeolochJ.oa festucacea 56 1.0 2,A 48 ].5 7,5
Clronopodiwa rubn:m 28 I.0 1,4. 60 I.4 2,5
Atriplor patula LA 2,7 1.'l 52 I,2 2,2
Runex maritf¡rus ver.fuegC.nus 18 1.9 1.0
Salieornia rubra 68 1.7 7.5
Suaed.a d.epressa 12 1"0 L.7
Puccinellfa nuttalliar¡a 76 1.1 2,7
Ranunculus sceJ.eraùrs LZ 2,7 2,7

I{ars}¡y s.ïees west of the lodge (Jull. 9th) consisted of two

ZOII€9 ! *

129

Specles

Ranuneulus sceleratus
Ru¡nex Herltímrs var"fuegÍnus
Ilordeum jubaturn
Atniplex pat'.lla
Aster bracbyactis
Cheuopod.iurn rrrbrr.¡m
Puccinellla nuttal-liar:a
Scolochloa festucaeea

zt
r;Í C S rfr

100 4.6 5.0 20
20 1.5 2.O
20 1.8 2.6 12
20 1.2 1.A 100
L2 r,7 1.Q 24
10 L.0 1.0 5

15
12

z^
¿

CS
2.O t.Q

2,O 1.0
).4 +,)
2,r 3.5Ì.0 1.o
L.7 2,7
1.7 1,0



Às further situations in tbis neighbor.rrhood becerûe colonized., species

tolerant of a high proportion of alkali salts in the soil preclominated.o

Talicorn*a nrbra ¡'¡as the nost abundant plant¡ Sl¡€reda d..epres,sa and Atriple¡

paluþ were frequent in persistantly noíst places, whil-e lluecÍneIlia nlåt-

taU-íana and Holrùeun jubatu+, were co-donrlnants on the drier sÍtes.

lhe area of '*'atetr continued. to d.im-inisÌi and by míd-Septenber an

extensive reg:ion on the south shores of Lyttla 3ay, betr+een it and Bluebill

Bay, whÍch had been submerged, beneath as much as l-l.J n, of r¡ater fn the

early part of the $¡¡mer, hd gËaduslly been e4posea (r¡igurc 64). Drving

took place in a d.irection from the eu.rvirrlng reronants of Phrapsuiteg, rvhlch

occurred on slightly higher grou:rd., tor¿ards the eentre of each deprosslon,

and this resul-ted. iR a zoned pattern of vegetatio'n even ¡,Ehere the gradient

wås very slÍght. The fi¿¡:res obteined. from sarnpling one such area are

€J.ven in Table WI.

the nunber of plants in sarnple p3.ots 1 m. square lras courted in

zones 1 and 2.

SBecåes Zt ZZ

ChenoBodium nrbrum 60 254 12 L 4 2
ScoLochJ-oa festucacea 191 104 BL L22 2
Atriplex patrila l-1 54 7 4 I
Carex atherodes t
Aster brachyaetÍs 'l I l'26 ].76 118 65

In one place tlrere was only one øone of vegetation present - a

nixed. zonê - r'rith a eomposítion as show¡a in the following table. lhe

heÍghts of the plents indleated tl:at rnore rapid drx¡lng of the eubstra-

tuû håd probably j-nflueuced. tlre establlsbnent of eertajs¡ s¡ecÍeso

r1a
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FLEE TSIúI{D S,AIPIJI'IG IIGII?,IS SEHEi'8ER 12fH i-958

FROI/I ¿¡nÂ LDIDER i'¡i,TER tr{ Ji.lI'lE,

Zone 1

ryáe
L00 3.2
20 I"7
B0 L,4
5 1.0

25 1.8
:.5 !.7
55 1.o
20 !.2
10 1.0
10 1"0
10 2.Ð
5 L.O

Zone 2

Tfrc
Zone 3

Species

Chenopod:ium rubrrm
rìr¡mex naritinirs var.fuøg'inus
Grass sp,
Senecio congestus varo tonsus
Scolochloa festucacea
.tLa¡rxrculus sceleratus
-Aster brrachyactis
Renunculus cy¡rba1 ari.e.
Sonchus arvensis var. glabregcens
Âtriplex pab.;-la
Rrcci¿elLia nuitallia¡a
Salicoztria r'rbra
Teu-criu!tr oce id"ental e
Scirjus acutus
SeÍr'pus palu-d.oslr.s
Ph:ragTni tes corul¡r:is
Hordeum jubatun
Sci-rpus .¡alidus
Suaeda d.epressa
.årtemisia absint]:-lrun
Urtica d:icica var,pxocera
Stachys palrtstris
Cireiun arr-erlse

e

3.7
2"2
sô
1"0
3.4
r.3
1.4
1.8
1.0
1.0
izt\

2"O

v,

3Ð

60

70
AO

60

10

40
BO

10
70
20
40
20

70
25

55

100

55
Lq

6

5
10
25
20

L.5 2"f.
r.6 2.O

1"6 2.3

4,A 4"6

J-"6 2"L
L.2 2.5

2.O 7.O
1.0 1"0
2,O 3.O
1"6 2"A
1.0 L,5

2"0 2.'.ï

2.O 2.8

2.6 5,L
?,5 7,O
2.3 i,2
1,0 1,0

1.0 1.7
1.9 1,O

2.O 1,O
1.1 L.4
1.0 1.O
2.2 7.O
2.A 3.0

F
uilH



Species

PuccineLlia nuttall-1ana
Aster braehyectis
A¡temi sj.a absi¡th-iun
I{ord.eum Jnbatun
Scolochloa festr-lcacea
Sonçhus arvensis var. glabrescens
Atriplex patul"a
Phragraites cormlmis
Suaeda d.epressa
Salicornia rubra
Ranu:rculus cynbalaria
PoJ"ygonum interùor
Âster praealtue

St.AmbLoise'Thenrosteasterlynarshesexarri:red.laynorth

east of the tor,ro of St, -t\nbroiaoo ar¡d' at the south end' of I'Ioffatt Laker

where there i{ere many slOr:ghs a:rcl c}ra:lrels r+Íth poor dralnagp separated'

by riclges r.rith irirperfeot to rood.erately good draínage' fhe soils belong

to the Isafold association and contained large ereas of stony and- very

stony soils. The soil- on the ridge bettseen sloughs at t'loffa't f'akor

(Ftg.re 65), consisted of ¡-

thin laYer of algae on s';-::fs'cs.

vt
20
60
20
BO

40
20
eo
t0
20
2Q

10
10
IO

r32

2,O 2.5
2.3 5,3
r.0 1.0
1.9 3,Q
2,7 4.0
r,5 ?,5
1.9 5,L
1.0 I.0
2.5 7 "5I,5 1.0
2.0 3"O
l.o 2.0
1.0 1.0

0 - 7.5 cm.

?o5 * 22 cm. Dark bror,m Loe$ r,rith clay'slatey slabs and

gravel Pockets"

22 * 57 cn. sticlry yello/falrn cLay loafl r,¡ith oecasioneL
iron-stained orangP bande.

5? * 10? cm. Gravel and coarse sa:rd in cLay¡ grey, wet

and. stio(Y; hard to l¡ork.

52 cw i'trater l-evel. PI{ 7.1

Submerged. ridges bore florrrishing stands of @g!tes. comr:nj,s.

and. \:irpu+ acutus, (nt$üe 66) and higher ridges had a varied fl-ora

Ðark brown with orgaaic naterial-mainly rootsu
and poclcetg of coarse, a::¿3lar sa¡d and'

fine gravel.
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Figure:64. Flee Tsl"arid. South shore of Ï,yttle Bay
submerged for tire early part of the sutrter
shoi,ring colonizatÍon by abrurd.a¡rt ltster
brqchvactis r.¡ith sone lgglqc-þloq þ.E¡gs.g,
Chonopodirun gþgg etc 

"



Fígure 65. I.loffatt T"dle. Surface lryers of soíl on one of
ridges between sloughs,

L34

Figure 66. I,ioffatt Lak6.
on a submerged

Êeirous acutus
rid.ge.



(rrgure 6?).

À typtcat transeet from a ridge to a rvater-ffLled. depression or

slough passed throi¡gh the one or two øones of vegetation, but there were

nany nünor varÍatione i¡ ind.iv:id,,ro1 sloughs, tilead.ow vegetationr found.

on the lr-igher a::.cï be-Lter draíned gpor"urd of the rid.ges Íncluded:-

/ttriplex hastata
Spartina pee'binata
SeoLochloa featucacea
ilordeum jubatum
Seirpus americanus
Llreopus americanus
Sonchus arr¡ensis var, glalrescens
Glaux nrsritiJnâ
Rumex maritj¡n¡s va¡.fuegJ$us
Sitm sauve
R¿nunculus cyn, bal-arÍa
Stachys pal-ustris
?otentilLa anserina
-Becl.:mannia 

syzigaehne
l-lentho arvensi-s
SeÍrlpus validus
Aster praealtr"rs
Trig1 ocirj.:a mari tina
Solid.ago eanadensÍs

r55

As eoon as the drainage was impaired. PhrF.,çp$.tes corym¡tisr0a::ex.

atherocle_s, ScoLoeþLoa 4es,tucage.e and Sc:Lrnl.r,s yalldus increased in abun-

d-ance and formed a cliscontj¡ruous uorre. ùr rnud. that had. been exposed by

the partial drying up of the slor"rglrs a conn¡¿nity d.eveloped with the

f ollor.ring species ¡ -

ri
4)
,4

2)
2)

ål
2)
2)
2)
1)
2)

îl
2)
2)
2)
2)

ll.ster brachyacti, ,t
Ranuneulus seel-eratus (l
Rmnex marlH¡ius varnfueginus (2
Chenopoclium nrbru¡n (Z
Puccinellia nutte,llíana lZ
Hordeurn jubatun \2
Á.triplex patnla (Z
Calamgrostls eanadensis (Z
Epilobir:m g1a:rdulosrun var. ad.errocaulon (I
Eleoclmris palrrstris (f
Salicornia mbra (f
liuaed¿ d.epressa (f

2
¿

2
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l'ågure 6?, Hoffat ï,rake" Part of an energsnt ridge wtth
doad. stubbl"e and su:rriuirg PhraeErites cqnqrnls
at ttie edge of the water. Tha vegeta'bion 1n
the foregrouncl includes Ra¡Lurculus sce_lqratns,
and &g'e+. mari-tårms var,&làÉi{gg¡-



Rorippa islnndica
Senecio congestus velro tonsus
Beclana:urla syzígachne
Polygonun arnphlbiu.m
Glar¡x ua¡itina

I'iany of tlie drift lines were coloniued exclusiveS'y bÏ Rnnuncult¡s

scelerat,us 
"

The shallou water of the sloughs protected to sorne extent fron

rvind action by the ridges, ho.d a dense growth of utriculani,a vulsarig iJl

the soft sitty rmrd. 1,he raud. t¡as covered r'¡ith an aquatic moss and d'eEeneret-

Í¡g green algao. Çeretophvl"Lr¡¡n, d.ensqsr¡,n and. t{ippuris rnrlearls were aleo

recordedo

A statÍon on the north shore of Sloi.x Pass I,alçe was exanlned' and.

shor¡ed. tÌu:ee well-marked zones of vegetation surrounding the di-minishing

water, The frequency of spocies, theír colter and abundance are givon in

Table 1ÆIï.

Zone I was clomJ"nated by RJì+?* urarijiqr¿g var" å1¡3g@ a species

which d.id. not occur in any other eite in sgch abundanceo In Zone 2

d.orni¡ated by Dr:ibolfr.¡n pll9¡.rdulo,guni vaï. .@, five other species

1¡¡ere encgl;ultered. bu'b nOne Oceurred" inOre than oCcasionally. ZOnø 5 On'

slte"htly higher ground was r,relI drained and contained a greater

variety of species then oomparable zones 1n other sites.

GAIìÍEIì.AL i.OjlATIC flrGET;\fÏ0N

The hydropbytic vegetation of the ponds, sloughs and bays of the

Delta l'{arsh i-ncludes t}re fÍvo norphoocoLoglcal groups suggested' by Daube*

nn-ire in 194?r narnely hydrophytes of the folloriÍng typesl

(r)

til
(r)
(r)

L37



TA3ïÆ Vtrï

sÎ" Åt'tsRoISE. SIoUX pi.SS LAIG. -ÀUGUST L3'" 1958"

rræo¡rmuc r/c ornt /s æ r.ær tr ry sil'FLri e F r GUTls 
"

Species.

Runex meritfun¡s var. fue€:in¡s
Ranunculus scelsratus
þpha latifclia
Scolochloa fostnceeea
Scirçus r¡alidus
.¡trster braeh¡raetis
Chenopodium nrbn-:n
Phragrlites connnmis
Grass spo
Scirpus palud.osus
Dleocharig calva
Sleocharis palustris
-t triplex patr;Ia
Puccinel-Lia nuttalliana
Epiì. obi'*u glendu-Losurn var, ad.enocaul on
Teucriw¡ occldentale
Sonchus aryensis var. glab:reseens.
Eupatoriun naculatus
Sol5-dago eerìadensis
Aster praealtus
Polygonun persicaria
Convolvulus sepiurn
Urtiea d.ioice var. procera
I¡ientha arvensis var. vil-losa
Cirslu¡n afi¡ensa

,5zz

c

zt

cM

90
T5
65
40
¿v
2A
20
10
i.o
10
10

5
10
10

Y/4

2A

20

2.9 3"4
1,8 3,O
1,4 3.A
1,4 2,6
1,0 2,2
L"7 2.O
i..0 2.o
1.O 2.O
1.0 ?.5
1.5 1.3
L.5 7,O
2,O 4.0
7.4 1.0
1.0 1"0

1"0 1.5

l_"0 1.0

2"O 4"O

.L6 2,6
2.4 3"9

L.o 1.o

1.O 1"0
2":7 3"1
7"o 4.O
r.7 3.2
2.4 5"3
2.0 3.4
1,O 1.O
1.0 1.0
!.5 2,7
1.0 I.2

wl

5

25
35

10 1.0 1.0

1,0 1,0

5"O 5.0
1"O 3.O

20

100
to 10

at\

5
20
65

5
5

t5
70
20 F

\t¡
CD

(corrtinued.)



Sr:ecies

,lxyris anararrthoid.es
Echinocysiis l-oba'ba
Salix ínterior
Lycopus *t*¡-*¿:ti-rs
Arter:es1,:- absinthii¡m
Spar';Íla irectìnnta
Sium ssul¡e

TABLE V-rrl (COml,)

zl zz 
"3

sMcsr/"cs
5

10
10
5
10
5
10

1,0 1.O
L,5 3"5
r.5 3"5
2.0 5.0
r,5 2.O
2.O 4,o
?"Ð 3,'

H
\r¡\o
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Lo floatÍng
2, suspenrled
3. subnerged
4" a¡chored energent
5. fl-oati-r:e*leafed anchored

Ip*qe. r.l1F<lÍ r,.¡e.s the nost ebunrlant fl.oating specios, espeeially in

enclosed ponrls end on the edges of shelterled baye. It t"ras not fou¡td r'"here

the l¡ater rvas disturbed. Tn uany plo.ces lts luniria:rt grorvth fonned. a mat

on the top of the rruter* so tll:icic thet only the sl"ìrfaçe plants t+ere living.

In storus qtrantitíes of .@Ig. r¡rere wa"shed up along the shores of the nersht

end, a fel¡ ínùi.r¡!,luals l,¿ithís ths mass surrrivecl for consid.erabLe periods

of ti¡ne. Legra lfipçåçg* a sr-rspend.ed. hyrdophyter rmrch less coÍüionr l{tr,s

recorded" only in enclosed bodles of ¡¡ater rvhere j"t t¡as usually associated

ru:ith the cornìnonor species o In sites such as Pintail Sloug'hr Enterol4grpha

"Ë&. 
'hras the donina:rt ac¡uatle, growing with a colsid.erably quantity of

fIl¡ruentous algae.

'Ilro association of $.ryþÉglþ, deTneJpw,, lfvríonhvlljun exalb.esc.ens

and U-hscgkm,ig n¡4fjgiå rchon foìrnd in shaüor-¡ wator and. not rooted, could.

be classed es suspended hydrophytes, Çeå+tophvl--Liun grer-r in large circular

patches, r,rith long radiating bre¡rchesn It was nore plentifuL than tbe

other tuto species, often occurring with EglgggJ:pþg gp." arld other green

algae of 'ttoth filenentou-c and epipþtic fornso

ln t},e slor"rghs at St,Àmbroise and. Lelceland, where the water was

shallOr,¡ a-nd. well protected. fro¡q the r,,rir:d, by ridges or tall stand.s of-.Iþ*C,

ppaties; !!gieu!gþ wls+rtq grew proLifícaIly and produced. nany spfkes of

yeli-orv flol¡ers. It r,¡a.s usually associaterl llith 6reen a1gee, and. in later

rich fn smâll C.lad.ggl¡Ia, !g¡$ipg5þ. and. other forns of aquatÍc life on uh:ieh



Iltrlcq]ggþ thrives.

ltrhere the r,¡ater na.s d.eeper and. U-able to greater fluctuatÍonst

e¡aergpnt ancirored þdroplqrtes lrere forund. Large sproad.ing patches of

I:ltçioghf']lrun exq]þe.$q_ens and snaller patehes of I'ir|rioûïI1u¡t vggtlcÍll+tu¡n

were frequentþ enco'mtered j¡ the regions where Potano*q{eton pec,tfnatus

and lotq¡rgEetop rrasinatu.e were abr¡nclant, covering nany square metres of the

uuddy bottom. Portage Creek, Cadha.rr Bay and Cland'eboye Bay are three

stations wherc these speeios lrere grol{ing Ín dense bed.s almost impenetrable

by canoe. Ttrey floririsþed. j¡r l¡ater fron 25 cn. to I m, Ln depth and

seened abl"e to r.¡ithstend. a eonsiderable a.mount of d.isturbance by wi-nds which

are capable of produ-cjng sfçeble traves ín these open bodles of water'

Pptaqoegtqn,r{-ch:rrd.sonlå, e floating-leafed a.¡:cirored irydrophyte, ruas less

frequent than Pg-telïro,eqton tectjnatu$ anil Pqtamoseton va¡fl+atus" but neverthtr

less comon throughout the ruarsh. (in{grtre OA)" It flourished i¡ Portage

Creek, and sfter a storn the fn¡its fron these three Pota¡ooeetonÊ sornetlmee

cover€d the shore j:r linee ¡¡1th a depth of several centimetres'

In Cland.eboye 3ay r*here the water was less turbulentu and i¡ a few

other places, Zanníchellla pFtustri.F, thriverl. Its elongated straggling

patches eovered a considçrab1e area, but it r,¡as rmlch less ¡+idesproad" thart

I'IvËlog4vllu¡r, gxalÞgsçeps and gStC!9XþXL1,rn, demerçuq* These enchor€d

hydrophytes gg.En.r along the ed.ç of bays and. ereeks i¡ shalLow water and

attacheel to old rhiøo¡nes of !}æggi$Pg" and- Scjlz'pup. gg'

In dltehes such as that nrnni-ng parallel lcith the ms.Ín Delta Roailt

and. ln other conparable sites that drled up considerably during the surmert

a rich ggolrth of 3gBsþ, paritlpe appeared oarly 1n the seasonr grou:ing i-:a

14r
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e dense tangled. ürass{ In me.ny pLaees r.¡here Ruppia }raJs recorded. the

water d:j.ed. up conpretel-y as tho suumer progressecl¡ but not untLl Ít
h¿d. set seed..

The most obvioue emergent on the rnarsh is phraemi-tes connuuÊig.,

ft grows in a diversfty of places, ranging from watar more than a

metre in depth, to ùrying marsh and wet roeadow where the su.bs'bratr¡n is
scarcely noist ia nfdsr:nner. ptrrsfqgltqs is further discrÉsed in

Sectíon IIT,

¡\nothçr frequently-encountered nrember of the emergent aquatic

cLass is ËSj,{Rg ffg!¿g. It gror.rs a substratu:n rEith a faÍri-y h:igir

proportion of sand among the organic traterfal, md sonetj¡nes forns

sizable Ísle.nds both clooe to the mein shorelj-ne and far out fn the bays.

The grorvth of sp+qpqs on these isrand.s tend.s to reduee tire cons'bant

rnovenent of tì:e vlat€r, a¡rd. to trap d.ebris anong the leavee and roots.

or¡er a period of tine the substrati:m is grad.ually rai.sed and. conso].i*

deted.r by the accr¡¡aulation of nrineral a.od. organÍc material r,¡hich fs bound.

together by the rh:izonss ancl rootsn lllti.rnately this raay result fn the

em€rg€nce of an island" wlÉch is uncovered. j.:r period.s of lou weter, and

then ahle to support the gror+th of other narsh plzurts.(t¡ieure eg).



Fígure 68. Portage Creek, À few cl¡mps of ücirpus acutug grolving
in, sh¿.llor,r rvatern orith *A
_lot,3mof,etog poctir¡¿.tus 

"
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Figurc 69. .4n tisLnncl_t^of Scir_lus acut_rrs expoeed. during the
S'runìnef OT,' 195U.



SECTÏON IIT

In tkis section ûÏ3 itresented. brief clescriptions of eertai¡r aspeets

of the u,aj:a doninants of the narsh" The observations are of a preU-mJ,-

nnrry nature, se:rri:rg nerely to shotq sone of the features that require

further i"nveetig¡ùtion.

TIJ]TIA L\îIIOIJÂ

&úå rvas 1:resent oither as seecllings or as well established. planto

jn the niajority of habitats sxamined., It was seldom abundant and nevor

found ín tÌie excessÍvely allc¿Une sítesn

The urost luxr:riant gpor¡th occumed in Cland.eboye Bay a¡d on nelgh-'

boriring shores (fiig:re 14), r,rhere dense standE gre.w to a lieight of 4.2 m,

in well aerfatecl sha.llrw uater, und. íts fleshy creaping rh.izone consoll-

dated the substrntumo It grew wÍth þgç-tqs. ancl ücirous acutus in

theso sitriatior:s, o:rc1 csfl he easll¡r recognised on the aerial photographs

by i'Ls darl¡ tonen stippled texture and. height.

Iv:,oha rr&s verl¡ variable Í"n leaf width, size of the plants, and.

in the slze of the irrflorescellce, A serles can easily be built up from

the extreme l:road-leaved forrn, which has the staminate and. pistílate parts

of the i-nflorenonce convergent; to tire narrow leaved fo:rn rlitli the trqo

parts of the ínfloresence well separnted. (t6ve and Löve Ig54).

Seed.Lj¡Us of .þþg were occs.slonalLy found. ín the wet mu,1 of Zone

I as at Chiwrey lo1a::sh, but it was nor:e frequently encou¡rtered ln the

rather drier seeond and. tl:-ird zonêe. (TabLe IX )



It occurred among the BlËg@XtJ¡s rfu€ring nany narshy clepressions,

and. at Nest lox J4 was the rlominant plant i¡ all the øones. As vater

retreated 'bor'¡ard"s the ce¡rtre of ihis are&f nany îypha seedlinge d.evelo*

ped 1n the satura'bed. substra'h'r:n. Dxa¡ii:ratíon of the young plants shor¡ed"

that thoy were p:'ocluced. frou seeds not from trhiøornes. By the end of the

seeson Zones 1 and 5 haa plants fron 6 cm. to 45 cm. ln heieht groffin€: in

a grad.ed series from the r'¡at€trs ed.ge to Zone 4 which consisted. of well

establÍshecl bnlha (nax, ht. l.B m, )t*ftn a high proportion of the plants

Ín flower. It r'¡es aseociated. ,rith abrurd"ent $!Wþ np.culgta r:.nd-frequent

Þid-ens SgmUCJ çjlgpgipe {uÞSnp* U{ticg cloioa var. p@þ and Stac]rv:s

pql.ustr,iq trere occ&sionally present o

The vegetabion at Chii¡ney l,{arsh waç clearly zoneo for most of the

su¡naçr, Zone l donri-nated. by Re,:arurcr"úus sceler¿tusÐ Zones 2 and 5 d"onj¡¡ated.

by $pílobir4$ ,";Lenqlillqsl#q a¡rd. Zone 4 do¡rùnated by åWbg. and !åg¿!e., ,By

nid-Sep'bember when the roa;lority of specÍes in these uones were past theír

prinre and nrany gere dJ¡j¡g¡ the vei.JetaLion pattern had boen cha:rgSd conpLetel"y

by the relativoLy lnte soason growtii and increase ln height of 'Iypher.

PUCC ÐIELl'Ïir NIIITi-IIJÂ]'{A

Th-is grass played. srx :l mportsllt fole in nany of the better draineù

sÍtes, sonreti¡¿es beilg recorded as the doud¡atrt or co-do:nlnant fn Zonee

L* 2 und 5. For exanple, as water erraporated fronn the d.ltchoso along

the sld.e of tire urai¡ road. to De1ta, three n&rrow ãoneÊ of vegetation were

conspicuous. Zone 1, nearest 'the receding lrater, !¡as .eLnost puro 4st€r

bïaclryactiå; ÍJone 2 was d.o¡ninated by Puecinellia and it nerged into Zone 3
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T¿IELE Tl

Siii.PLü'IG irIGUrìi,lS ¡'0R

TYP}IA L\1.TFOT,I¡.

Site a¡d. Ðate

ç¡ gn¡npling.

Jaclciish Pond.o
15/9

Chirmey ldarsh
en

Chinney I'larsh
75/e

St. -Arlbroise
t3/B

zt zz ,3 ,4
V,,csMcsrY,ssV"cs

t0 1.8 L.6 55 f ,6 2.g

10 1"O I,O 4Ð L.' 3"O 50 1"4 2,6

10 1,0 3.O lm 2.A 5"V

20 1.0 1,0 25 1.6 2.6

B0 2,I 3"O

PÀ
Or



on the borders of the neador* r'¡hich inctuded Ttríplex nqtulan S,uqeda

rnq4itinå.. fiord"eum iubatun and. ot]rer specieso

ïn fletu alf<al1ne situations, @i+ellia, beeame establíshed. early

in the season. Oc a black sllty loarn solI, lrelL s¡nced plants spread

out to givê lOCPl coverr as at ths Shootj:rg Lodgp" Some records of

frequencyr cover and sociability are gÈven in Table X.

SC OTCCHTOA IIES1UCACNÀ

This grass t¡as found. i¡l two types of habitats as en early colonf-

ã6r on newly exposed water.*logged umd, and in d¡C.er sltuations where 1t

acte as a consolid.ator rather than as a pioneer (figure 7O). Sites 1n

the latter category aro generally covered lcith water for at least a short

perÍod- each yearn lhere FçoLochlga grer,r in compact stands, the flesþ

rhizome spread. through the noderatel¡' qç11 drained soil¡ often associated

w:ith 9+fex F"ther-od.ee, Spartí,B pectjil:alq a"nd PhrarqÍr$-tes-. Further lnland,

$cgJgchlgs l¡as found on rídges between sloughs and. in nore extensive

meadoÌ.lsu uhere it soldom bore seed, and. ap¡,eared to be replaced by more

aggressive prafu:io herbso

It was the second qeek i¡ JuIy before Sqolochloa appeared i¡ any

abundance on the ba-re m.rd. and p,hq*rgi.tee. stubhle of the marsho Ïts

seeds gerrnÍnated wel-l i-n ¡ret soiL and. the seedlings developed rapid-Iy

growing from 1! cmo in Ju.1y to 70 cm. a month -Later" Sonetj-rnes it formed

a rqell-defined øone rou¡d. the retreating water, in other sites lts pattern

r,ras lese regular and. Ít greu tldnLy scattered or in fairly dense patcheso

Each shoot produced a. síniùe leaf and the growth never covered all- the

avallabIe gror::ncL, but j-u these rnarshy places it appeared. to becoim more
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T.A.BLil å"

S,À]æTÏ{G FTGUNES i¡OR

PUC C ï'ÍEILIA I{lJTT,rilLI:i{4 
"

Síte ar¡d. Date

of Sarnplf:"¡g"

Clrirnney i:iarsh g/l
Portage Creek L6/l
Flee fsle¡rd LZig
S,Partags Creek I6h
S.Cadìrarn Bay 1O/F
Delta RicÌSe 24,/7

Unzoned sites:

Sor+1 ts Í'larsil
Àvocet i'i¿,rsh
Tin Tor-urr

q
L
t

V"c
zz

v,c
z*)

v,c
1r

4

Y/í, C S

LT,/9
t/t
1z/g

1,1 2"7tlu
30
10

245
3Ð
2^
15

36
10
rc

;
10
16
w

{,o {"o
L5 !"5
I.2 L.B
2.L 7.!

!,2 2,5
)^ tnça l

7"O 2"5
L.4 ¿.4

2.8 3,1
1.0 2"5
1,1 2"L

1,3 5.7
2.Q, 4'O
2.5 U:'

H
-.b,
¿D
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Fl..gr-rre 70. Dense stand. of .&glochloe. fesb.ucacea"



abuJxdent as the Ëeason proeFessed.

As a pioneer, slgþfg was comonl.y associated r,rith Atriplex

pahr:lg, Cheaop.odiup q}rbq.l:s, Re,nu¡rsululs.g?leratus, Iþ¡i:¡rculuE c:¡nbal+ria,

Itr.urex narltr:¡S4p var. .Ilgj&r .A.Fter b{geh¡,?ptig and Ph{aerËites. It

regenoratecl frorn rh:ízomes wirich Ìtad becone established. in sparse sunrivSng

Plt{aff43gg¡ ancl here it grerr to a height of at least 90 cm. 0n the

higher parts of the marsh (subnerged for pa.rt of the year) flor.rering nas

observed, hrt onJ.y in close, lrell grorm etandsn

?Im.ÂGMITES C Oid,[nTIS

In Literatureu the marshes at Delta have been referred to as

Lhraflrnites rna.rehes. Hochbaun (fgq+) statos that "the sea of Phraquites

Ís brolcen by broad, glånting sheets of wateriln Ttris may have been true

in the past, and" proba.bly lrilL be ín tï¿e future, but between 1955 and 1957

the Delta narshes eonsísted. pred.ouinantl.¡r p¡ water. It filled. the bays,

J-agoons¡ md sloughs and. considerable Breas of surrounüing a€Ticultural

lasrd. fn a fer+ pLaces dead cul¡Ts appeared above it, and. olr rÍdgps a.nd

other slightly higher sites Phramnites grew more or less normally.

'Ihat was at the height of the high rvater in 1955" In the yeartt

iruuediately follot¡'ing a gradnal d.rop j:i water leveL with accompanyfng

dralnegp and evaporation had e4posed hundreds of aeres of stubbLe" These

rçere often fringed with sparse stand.s of Lív:ing plants, the fragrnentary

remajns of fo:ruer extensive beds of lhraqites. By 1958 many sites had

only a few ÍsoLated, Índividr:a1s r,¡hich showed signs of gronth anong tbe

stubble, but there ua^s no er¡:idence of hor¡r they had surv'ived., when for

ecres arorurd then al-l the Phüq.mites had been killed during the period

of hidr w&ter.
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Tn Jirne where some of the remainlng water in the ularsh håd

retreated end left o. margin of d:¡ti:lg nud rormd the fring:ine Hu*IHt
undergforxrd rhizo¡res jnereased. 5rr leng:bh and' tÍllers were produced'

(ffgu3.e ?I). In nany plants one or two shoots diverged' fron the nornaL

vertical posltionn to 8pow out at an angle of 45o (rieure ?2)' Íhese

shoots grsw eore quickS.y tiran the erect shoots, and soon bent over to touch

tho ground (niggre ?5) where they eqntirxued to gron+ relativeLy rapÍdly

over the drying gf,oundr i¡r nost caÊes totçards the retreatj¡g water' By

the thlrd week fn Jrme nany of the runner€ had rooted' at thelr nodesu

others had produced. aerlal shoots (¡'ie*.e ?4), Ðd some roots and shoots'

It was diffåcult to d.etennjne what factors were influencing the production

of n¡¡nersn In order to try to ascertai¡r rvhether any erect shoot would

beconne a ru¡rner !f it divergpd. sufficiently fron the norsal positiono a

dozen erect youJlg shoots were bent over on June l5th, 4d anchored' by

mesns of wooden pegs so th¿t thelr apicos were 1n contact rv'ith the ground"

Care was taken to avoLd. iniu:ff ar¡d to reproduce the curve rnede by nat¿ral

t¡]l,ìJlers.Inthesprâe12pla:rts,ereetE}rootsln¡eremarked.ofthebent-

over shoots the ends of 5 had been eaten off 10 dai's later' B of the re*

nrelnd.er had not g-ro!{1x along the gfound but reswned' their vertical gforutht

ancl tbe 12th r¡as tencli:rg to grou up. lrlhen they rvere finally neasured oüt

the Llttr July, their averag€ i¡rcrease Í.:e length was 17.5 cm'

A furtlrer 84 shoots were marlced, they fetl into tìrree groupss

Lo normal uPrÍght shoote

2. norr¡aL runners

5n bent-over shoots

15r



Flguïs ?I. Under€round rhlzonrss end roots of 3!tggÉ!gg -@rs. to
show the ¡rod'e of oriøj:r of shoots.

Ffgure ?2, PEremrûitgs qoFmul.is with a potential rumner on the risht
hand sid.e of the Plant.
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l'lgure 74, PhreÊrn:itsjs rurulers producÍng nodal shoots.



l'trherever avaÍIable the 3 ty¡les were frog the same plant, h¡t tt

¡¡as not possibl"e to measure shoots that were all the sane length t¡hen the

first measure¡nent was taften.

Genera]" obseruatíons indicated that¡

ln the rate of growth in upright shoots was slower than ín rr.¡nners

fron the sarae plant and over the sa&e period of time. Upright

shoots gretr 1.8 crn. ard r:unners 10.8 cm. over the sarne pe?iod.

of tíne.

?n that n¡nners continued. to grow after growth in upni.gþt shoots

had ceased.

3, thåt the seasonal trend in growth fn upright shoots and. runners

$ras conpareblo, a Feqk''occurri:rg in both in the ttdrd week in

;ury (I'fæne ?5).

4. that the nod.e of a runner had. shoot primordia jn it fro¡n the

ti-re that the first leaf tras f\rlly r¡nfol-ded on the rurrner,

Tt¡ese prj-nordia were not found j¡¡ the nacroscopfc exanination

of a nr¡nber of nodee i¡ orect shoots.

5. the nod.aL shoots on runners mey themselvos grow to a hei¿þt of

60 - 90 en. jJt the first seå.son. They do not flor¡er in the

first year, and. generally ronain eonnected to the parent runnot,

tho¡æb capable of conpletely i.:rd.eperrdant exístâltceo

6, no ru¡ners were obse¡sred. to succonsfully grow Ín, or over

water¡ ærd no ru.nners rvere produced in d.ense stand.s of Phragdtes.

7o no bend-over shoots adopted a runner forrn of growth.

To ínvestigai;e whether there would be any difference in the rate of
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devoloprnent of shoots from rurrners i-n r¡et and i-n d.rying siti¡ations, two

l-ines nere set up ecroÊs a depressÍon vh;lch hed dr¡ring mud at the ed.ges and

10o5 cm. water over the soft rnuek in the centre, You¡g runners vrere cut

up into lengths of ebout 15,0 en. each contaijúng a node, some wÍth smalL

shoo^bs and ti're slight protuberances of poten'';Ìal roots" Others had no

j¡rd"ication of shoots or roots. fhese were planted. along a ljne at inter-

vals of I m" ancl tlreÍr progress noted..

01d,er rurulers were cut up and. planted in a row 5n, fron. the fÍrst
Line. E¿ch ncC.e i:r tlr:is ease ha.d young' shoots and roote tsell d.evelopedc

Tlrey were planted. ? m. aFarto

Ttre height, nunber of leaves and general- co¡rd.ition of the shoots

r{as recorded at the time of planting on June 12th, and subsequentiy on

June 25th and. July 21st" The obsorvations for both li-nes of ztüurers wer€

eomparable end for the ftrst line 11 out of JT nodes hacl producod. shoots

12 days later. 0n" July 21si, 20 of the nodes had developed sevoral shoots

seomingly regardless of tlæ weheEs of the substrate. Stanùing luater had,

d.lsappearod. in early tlugrrst.

It ruas apparent in many sites lrith s'',u"rñivin6' eli:.ups of ,Phqangtilge

that growth nss sub*normaL. i'trater had. drained off the sites by inid*June,

trut gror,*th ín the isoleted. clumps Ìr&e res'rlrn€d" later than i¡r norrnal st€rr:rd,s,

1n othert¡ise similar conclitions. Aù the end. of the season tire leaves

were ner,:rol¡err slioots slrorter, flswere raler and. few rurulorg had. beeu pro-

d.uced..

Phraer'ûites fringi:rg are&s v¡irere the majorlty of ít had been IdIIed
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but baclced. by mor.e or less non'nal- nt*nds, prod"r.r-ced. nunerous rnnrrers over

the bare mud and, fn p*'ticular e.br¡rrlance over the szurcl on the Lel:eshore

(Figure t-0). Thcse pla.nts Êuccessfrully consoLiclated tìreir position and.

expa:rd.ed. theùr rü1,çe drii"in¡1 the suruner. Flowers were produced in early

.{ugr;.st. It lles been stated the.t little ri¡.b-l-c seed is formed. at Delta

bee¿use of earl¡r frosts (uve ancl !ðve 1954) and no seedlings were

observ'ed.

A¡r indicatlon of the prodr-rctivify of .Pr:gcr+ites growÌng in fro¡q

d.ffferen'h sit';atlons nas obtai¡ed by seleetÍng stand,s 8ror,ring in;-
u.) sites which rffire.jned. water ccvered or comptetely

water*Iog8ed. for the uhole season (ner"e refeïTed to as

,in r¡¿¡.ter )

b) sites n.rui-ch are weter covered. for only part of the year

(trere referred to as nornel)

*) sites r,¡ith Lsolnted st¿ìnds of ÏhraegritsP which shorr¡ed signs

of ¡ronth after the hlgh r+ater (trere referred to as sur-

vivíne).

d) sí'Les whers the noraral grcr,.,rth in I95? naå ¡een cleared by

cuttÍ:rg end. bunni$g (nere referted to as burnt)

Tn each of these sÍtes at the end of June, July, and August four quadrets

each 4 sqir.erre metres ln a¡ea r'¡ere set outu the hei.ght of 1OO Phra.¡nrltes

shoots sel"ecteå in a haplmnilrd- manngr Íle.s meesured. and. the number of

flouers counted. All ihe vegetative per.ts of ?iHq¿:Trlitps nere then cut,

approxirnately 15 cm. above the ground or r.¡ater strrfaee. They were tied.

Ín bruadles r*rd^ dried. in the sun for tlvo weeks before belng placed in a bara
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for a fur"ther period of 6 ueeks to ens-Lre the.t they were conpletel.y a.ir

d.ry before boÍng weíglr"ed on a spring bi,rlerrce. Ili-stograms r'rere plotted.

to sho¡v i;he l"engtlr of 1.00 shoots fron each qus.drat, at approxi.nately

rnonthly interrrn.ls (Appenôlx I)"

i'Iei¡.jrts of Ph:e.:irites fron four habibatsr-

Date I'trorlnl \'Iet Surr¡íving Cut

29th June T5 oz, 59 oz. 59 oz. 146 oa.
30 July Ì94 os. I35 oa" 90 oz. ZOJ oz'
?Btb August 297 on, 740 os. 140 oz. 234 oø,

lfunber of fl.or¡eríng shoots frorn the fow habitats¡-

Dnte i{onleL i./et Suwl'ring Cut

ZgthJrine 0 0 0 0
30th July 182 48 49 228
Z8th Â,u¡r.:-st ZIi 64 189 ?58

ptlrontqq. grelùs ín a diversÍty of 1:laces ,¡Ìrich range from aquatie

sltuations r¡iÌ;h v¡eter nore {iran ¿r metre in d.epth, to sandy sites r¡here

the p'ouncl is verX' dry fuo m:icl-eu-rynor. It occurs where tlie substratu¡n is

soft organic ur.rck, the nel,rrorlc of rhízomes and roots produced. by the plant

stabilize tlre rnr¡ek and rcsr"rlts i$ Ðr uneven surface fn the terrain. This

Ís particularly noticeable along shorelines and ch¡:urels where r¡'ave actíon
t

may l.iasir out tire rnr.rek; (ffgure 76) and r¡here ihe Phra¡+nites- g:rol,/s.j:r clunps

(nfgrre ??) atong sho::el-ínes. It ís slso fourrl. on ma¡.y other types of

substratur:.r inc}.rcling f-lrrn black*earth soil. The two most fLou:d.slúng

staads obserred, *t lelts. i.n 1958 grew i:i cont;rasting situatíons, 0n d.ry

firm soil neag CrsJn Creelc Lt reacìred" a heigltt of almost 4 metros ln a

dense cloee stnncl; encl in the Bluebiltf'íaterhenÆtan¿eUoye eïea. it grew

to a si-rï{Iar height Ín at lee.st 60 cm. water l¡irere d.eep charureLs separate
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FÍg.rre 76, Pl*e¡måi;ee on the shcrcLine showíng l,rashed out
roots ancl rlrj-zones"

Fj,ßure 77" Phr¿lgrnj Ley ln cls.racteristic ch.urps a.s ít grows
on the edges of shor:eLines and bayso



subnerg,ed. island.s e-l_oti:ed rrn'-th dense flu:aJ¡qi1;es"

ì',tìren g::ol,ni":rg i-n elose dense stends fr: sites where the ws.ter te.ble

is lleLo¡u the gr:ouncl sll3f*ce fo:: the majority of the su).ìrrer, no stratuü of
vegetation was foirnd. bcneath ttre Ìrlrr?¡''¡lites, but j-n occas1ona1 snål1

cloarlngs stra.lgJ.ing pJ_a:rts of {,T]lip].e¡ nstuln, Cheåo.p"ocli.rrr,r mb:ru.u., Stae}rvs

ÐelustrÍsn squ];el-latla ,qrl.1g,4cu1aJe, Md prËg dioiee were obse¡ved..

In contr¡.et, ille eclges of stands r:f phra¡rmltes often support a d.ense

unclerstor-r' of ve,;¡etation, agaín when the eubstratum is coverocl uith r¡e.ter

onl¡' part of the se&son. one of the donlnant si:ecíes in flris assocÍatÍon
was AtTiJclex æ$rÈg; alsc recorcled were the folrowing: Aster t,rachyactlF¡

stachys palustriqo F¡jJoÞ{gq sll¡¡d.ulosum ver. adenoeaulonn urtica rlioica.o

carex +tþe$od.qg, I'Tepth+ .RIïçnsiq". IicolochJga festi¡ca.cea, rìrrnunculus sgpre-

ratusn ll*?¡r:npulus, c¡,¡nba.}a$a' Tivph,å la-tifor"Íq,n Íìonchus aryensis va.r,"

gls'brgscens. 0lcr-rt¿L m*eur-tÞs,, Telrgri"qn ocgi-d.entqrs. riulog" ma'iti.nus var.

f\ìe.a:inus, and Cale¡qf,nroetis, Sra4+.d.eneiqo },{epe.ta catqrla and $.Uæna"ia ¡¡ag_
cari¡r rvere both recorded once fn tlirs type of situation.

RIn'mX I'iÂ-1ìJltII{Utj y,¿,jì. I'LIBGINUS

Ïn the n'rajority of drTlng narsh sites Rumex m¿F.itirnus var, fqegl-n]rs

was found from the earl-y part of the season tultil wel-l after tlie first
frosts' rt grew on drift lines, muskrat housesr md sitss renging from

saturated soft mud to corapr..ct dry sond. The thick coarse tap root serdon

ponetrated more tlian lo - 15 em. but anchored ilre pla-nt fi.rrnl¡ro O:re or
several r'roody stems were prodtlcecl and bore n-.rny large curled, leaves, wh:ich,

because of theír elrrl¡r .and rapåd. growth r{ere å, conspicuous feature of the
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I'Í¡ure 78- lìt¡nex ïì1..ritinus
typi.cal forrn of
plants,

vs.r. &ggi4us shor'ring
gror+th of rvelL spaced



eerly flora. Rumex generalJ.y occurred as ruell spaeed plants, (¡'igure ?9)

the ind.lvicluals grew rapid.ly and. sqon becane shrubby, They begerr to

flower in Ju¡e. fhe flrst fruits were formed i¡ early July but flor,rering

eontjrued. througlrout the season as yor-urger indlviduals maf,Llred.

A few sea.ttered pLants occured on tìre d.rying mud øone in nost

si'tes, but $p+e+. tras only d.oniua¡t in the Sioux Pass Låke at St. Ambroiseu

r'¡here it occurred wfth TWip l+tifo]ia, Elser,rhere it vanied in abund.auee

from si-ngle plants to locally clominant. 1,'1s11-grolm i¡rdtviduals reaehed

a height of 90 crn. by the end. of the seasonr æd ap1:roximately the same

r.¡ld,th.

C MI OPODT UT,T PùT1ìU},I

Th"is annual nas.f$rurd. in aLl the wet marshy sÍtnations examined,

generally oeeuml.ng aB one of the pioneers on the first rnrd exposed. as tho

leve1 of thç rvater fn the marsh dropped" It appeared. when the mrrd. l.¡as

stfll complete3.y r,rater-logged and ve4' softn it often grew a few eentimetres

frora the ed.ge of the water, and. showed. ability to sunrive short poriod.s of

submrgence ¡shon the rvater level rose after hear,ry rains ín early JuIy,

It rvae cr:mmonly co,clom:Í:rant ltíth Slrlple"{. rr,Cfglar Àster brae,4f,e"g!.{s

ånd þ}oclll=og {e..qtucaeg, eÍt}rer inclividually or coJ.lectively, r+hen

forming the firs'b zone of vegetetion, md r.ras of,ten assocÍated with R,sar¡n:

cul,gÊ" sge¡pTat-.'1Fr- Iì¿¡nu+cul]rq. glgÞelü4&, jh-unex. mai'i-b:þn:s var. Iggfu._
and $p{Àqbj¡gl ,qrlerduÀgsu4 va.r. aclen-osauLon. Â selection of statlons

sanpled. 1n June and early July sholed Ch_enop-o.di.u$ recorCqd r'¡íth the freque*

ney, cover and. sociability in 'Iabi-e XI.
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TA3I,'E XT

IìEPi--ÌSmIlÄÎïlIC SÂI'PIJI(G FI GUPðS FOR

C FM{O?CDIMI P.IIBRU],I

Ãt

# c s

Lccalíf,y

Flee lsland
South Cadham Bay
South Portage Creek
BelLts I'iarsh
Chirm.ey I'iarsh
Poplar Pool-s

JaclCish Pond
Chí-nrre¡. I'[arsh
Flee fsLand.
ifest Cook Creek
l,eed- I.lårsh
Chimney Ridge

2 July
3O Ju::e
16 JuJ.y
12 Ji"ure

9 JulY
15 Jwle

L5 Septe¡rber
15 Septer,iber
12 September
14 September
! September
5 Septenber

1"O L"4
1.0 1.0
1.0 1,0
'lE

r.6 2,6
L"7 1""0
2azq
)cL -)õ I

1.5 1"7
1,5 2,5
1"6 l,g

r7

¿

U¡J

L"0 1.0
L"7 2,3
1"0 1",0

l-"4 2.2

s

1"0

2"7 2.4

!"7 2"1

:'o 
1'CI

1"O 1"0

r"/x

1CI

t0

lq
20

10

M

5
76
10

50

ão
70
60

50

28
4

10

I'

7O

3A
r00

¿c)

60
BO

t7

)

L"o

l.z i..o
r.5 2"L
r"7 2.5

1,0 I.4

H9r
\¡l



By Septenber tÌtere l{as a rnarlced increa.se Ín the frequency and'

abr¡rdffice of tilj"s specleso .4-t stations where there l.r&s no cloar zonat*

ionofvegetationo@gT+brumrr+asagainoneofthefirstco1onizerg

and was faírly coulnon even early in the year:, as the follol'dng flgures

ror n/c/s show¡-

Locality Date V, C S

"Avocet l{arsh 22 Aup,ust 70 2.5 7,4
Sowlts tlarsh 7 July 92 2,9 7,8
E. of Delta Road 24 July 60 1.0 1,7
Tin Torrn 50 July 56 I.4 3,0
Hutchínsonst I'Iarsh 5 ü.rly 55 1.8 5,4

ft rqas found. on drfft Lfnos, Pl$Pr,r¡iteF stubble, washed up l,elllgr

I,hrskrat houees, and occa,sionall¡' in dríer habitats, so¡¿etimes in clense

patches but usualL)' weLl clispersod. fhe forn of the ¡:lant appeared to

vary with its density" Crowd.ed indÍvid.u'gls *ssur:led. a tall (ZS - 50 sn. )

Lean form of grovth, rvíth no sÍde branehes and with small l-eaves çrorided

at the top of the otherui-se bare stern. ilrlrere there rr¡ere far,r plants per

unit arean tlrey greu to a height of 140 cm. r,¡i"{;h low spreading leafy

branches e+uing the plant a broadly triangular shape (Fieure ?9). Under

the lat'ber conditions Clenopodluq +bryrn overtopped. the swrounding vege*

tation, súnatinee by as much as hslf åts om heÍglrt. trlhen mature the

þaee of. the gtem was betv¡een 1,5 and 3,0 cm, in diameter, coarse and

woo{y" The tap root r¡¡as short and stoclryu reachin6 a clopth of }5 cmo

wÍtir a spread of 80 sm. (Ti€Frre B0) and. the retlo of pla;rt hcight to

depth of root systern lras rei.atively hÍ-gh. I,lost of the .Ç@gg!i3g flowered

fn latç August, and eorLy Septembor*

Evon fn Octoberu areas of open water continued to ûinrln-i.sh and. the
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Fígure 79.

L65

Uell spaced plants of Chenopodim nrb¡um sliowing
broad.Ly trio:rgular forn of p,:rowth" The lower
vegeta'blon eonsists of Scolochloa festucaceat
X.trír:Lax ÞqtuLã, and a few sme.lIer plants of
Chenoporiir¡n ru.Þn¡g*

öcrr.

*ñ,

Figu.re 80. ChengJoclluq rubnrm root systen.



e]rposed uud. r¡as colonóøod. al¡nost exclusively by Chenopod.:irrn rubn¡m.

.An interesting fe¿ture of ttrese pJ.ants was that though all were less than

15 cn. tallr and. nost had a roeetta habit, they were floweri-ng. E'¡ren

plants r'¡:ith only two or three Leaves had flowers in ålcilLary clusters.

Th-i.s neant that these indirrlduals had developed. from seed. to flor+erÍng

in a per{od. of approximately 20 d.ays.

J\TRTPTEX PT\TIIIÂ

lfhen vegetatíve growth beg€n fn the spring one of the first plants

to appear was Atriplgx patuþ. rt grew in many habltats both anong tbe

dead.Pþraenites and, on any slte wtth sufficient draÍnage to perruit tts
ostabllshnent, sueh as fuift lines and nuslrat houses. ït was frequently

the d.or¿i¡rant pJ.ant i:n d.rxdne habÍtats for.:nerry dominated. by Typha, I¡æg-
uites oq$giægg sÊ. Ì¡here the d.eact remai¡s of these plants ners still
*trg:Irìi ngo

At first the majority of plants grew erect, their slender branches

d"ívergiåg widely, but soon truo grouth fo¡ns were apparont. In some habitats

isoLated plants adoptod. a prostrate hablt (nigure 81). Fron the centre of

euch plants Lorv branches radíated out¡ the¡¡ brar¡cÌred and soon a confusion

of r"eeunbent leafy stems covered the grourd (fi$rre A2), The ends of these

branches frequently grew erect a¡rd^ bore intermpted*ðpikifom infloresences,

towar{.s the end of July, rvhen the first prants began to fLower,

In sone stations, as at Cook Creek, the najority of Atriplex
patula plants adopted tllis prostrate habito but erect indirÍd.uals werÊ fowrd

aeong pla:ots of the prostrate fornn A nu¡nber of these erect plants were exa¡¿ined,
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ï¡i,rure 81" Young rosette of .Atrtpl..ex -petl¡þ,

" 't;!l
,:','¡&i,
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FÍgu:e 82" Díagra:n showing elevatj-on and plan of
nrature rosette of ¡itriplex patu]a



L69

on I-ugust 22. The short wood;r tap root exbeird.eci into the moist soil .Lo

a depth of a¡:prosir,rately 15 ci,r. a¡d bore rnany }ateral roots, the o¡¡eral1

wÍdth of ttre root systern being 7j erL'. (Figure B3)" 'Ihe extensive aeriel

parts r'¡ere in nlarltecl contres[, to the s]:.alLoi.y root syr:tem. Fron the tal-]

wood.y sten (to5 - ]-la cn. iJt height) several leafy bra:rci,ss lvere given off,
tl:,:e Lo¡¿er ones sl:|gilbly rtd.ged. and. at right engles to the main axis, tìre
upper a'b an angle of forty five degrees, thefr end.s tend.ing to gïow ver-

ticalLy upl'ro-rùsn frre plen'cs were trialgular in forn, bu,c naïrower tlnn

Chenopodilur, ruJLrum raiqxing f¡ r+iclth fron 50 to {! cr.r" llach of the ori,3inal

bra-nches ítself divided, e:rd the elivisions r¡ere ter.ruinated by an inflore-
senceâ l'iany of 'Lhese were flovering in early hug,rst, i,-:rc. the floshy

involucrel bracts conce¿rlecl n¿lture seed by rii<1-Sei-rterùer, The leeves irorg

vory variable in size r¡nd sÌÞ.pe. PrornÍnent ba.sal lobes a¡iC coarsely t.oothed.

rnargins were lrr,gsent l¿hen the leaves were fuLLy g:rordn.

By tliis 'Lirae 'Lhe pros'Lrate fr-r:llg hacl a root systen very Lj-lce those

of i;ìre erect plerrts (ligtre e4), uut ilreir aerial parts had a naxinurn

hei$rt of ?5 cm, 'rhe recu¡nbent, br¿nches hacl red rid.p;es al_ong then, and

spread out to ¿åve tlie plalt a. clia:leter of as mucir as 250 cn. (rigure e2).

The leaves rr-l:jch rrere geneïa]j.y su-ff'used lrith red h¿rd feruer tseür tlran in
the erect forn ancl large basal lobos l{ere uncorutono

Small erect forms less tim:r J0 crq. Ìrigh of Àtrip.ì-ex patrila gret{ eF

a:r wrderstor¡r 1o other species in a number of pl-acesr ê,g" I,lergamser

l.larsh beneath S_colqcrloa u r,û:ere tÌ¡.e Átrj plex l,¡as about 20 c¡r. high and.

thou¡;ir norr3 or less compJ.etely shacìed by the {Ëass (75 .rr" high) it fLor¡ered.

and set ferti.le seed.



t

_t
Root systen of an eredt form of;!þgþ!ex p¿rtuLa.
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tr'Ígr-rre 84. Root s;'stern of a prosbrate fonn of r\trþlex Þatula"



j:$;;l,Þ]ex. Hs.s comronl¡' associated. ''¡ith Scolo_clr-Ì-oa., Chenopodlurr

.StbÆu.s--ll¡-¡lg. rqt,{:itfmrs vnr" fueÊfinr.,ros, Eirilo}iu4ql-anduloËum v..r?. ggellg.

.c_auLoR".. $gq]¡3.IFJ¿str¡g, .lì:'nrnc_Fluå sceler-atr,rs_ and Ììaqrmcrrlus, c..¡mbalarj-a,

Íts f/C/S Lt ser¡eral sites is given jn lablo FlI"

RAN1 jifCLILUÍi,S0 iìlflF,\TUS ÂtlD lV{,ruliCULU S C Yljjitilàru A

f,il:ere Ih::aruile.rï wa.s growing or had ::ecently grotm in the marsh

the ground l,ras ruleven, for areas consol-id¡rted by rhizones and roots r.¡ere

a little h-ì-Eher tìran theiz' surrouicì.ings,

Ûo thege rafsed pstches R¿¡uncr.¡Jug seeleratus becane estabLishecl.

early in the yeer, t*ren the 6:round Tds.s covered lr'íth slxlllol* wator, or bare,

e-nd conunurlties open rdth eonpetltÍon from other specles at a nj¡irum.

undev tirese corrditiols, jì¡.irneul-u,Ë. sceler¿rtug tlu'Íved, growing rapidl¡r frsm a

rosette intc a spreacìlng sueeulent;rlont" The flor,rers rarel¡; seerned- to be

perfect-, avora.g"ing bhrec petals a.t any'bine, brit the;, set co¡sid.e:.able

qirantities of sced..

In severo,l placer;, R$q*g¿,æ-ge_c_!-o4¡t;ri.,s d.crdn.r.ted tlre c¡¡ì.ïl-y associa-

tion of the foll-or,¡Íng spocíes: !,coloStÄgÈ:SS.!¡ggce., hste:: br.ac_hy¡f.ti¿u

lhpeë. n¡:L:'i];inus v¿1'. !u.lìÆ-u ,'.t¡'ip1ex ps.tr.l-¿, Cht.noporjir.¡:r rub.run, Carsx

atherod.es, e'bc. It becarle less conspicuous as the se&son progressed, partly

becar-¿se nu-q,'of the species.¿¡itìr wÌrich it l¡as frecluentl¡' associi,ij;ecÌ, grerÍ

nioro ::apit[l;' irnd ovor-sirad.o].I¡lrl tirc iìqå.uncul-rrLs sceleratus. It lr7as neveï

observed. to becone t;ooci;ru ¿rncì inclividuals dicÌ not persist urrtil the end of

the groi'ring seesonô îÌie plants ¿rror-urd- then 3oneral-ly spread into the spaee

left as Ranrr"urcul-us r.'¡ithered. It occurred most coni,nonly in the first zoi:re

of vegetation, th:is j"s shol,¡n by the folloruing d.atac
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Loca.1Íty

Hutcliinsonrs Ì'iarsh 5 July
Deco¡r !661 9 July
Portage Creek 16 Juì.;'
flee ïsL¿tnd. L2 Sept"
Le¡.d Ì,farsh $ Sept.
Chimney I'íarsh L5 Se,nt 

"

Do.'be

Àt siations rvliere tirere l.rÐ.s no clear zonation but a v¡ell devcloped regÍon

of vegetationu the follcr'ring l-/C/S figures rvere obtairrecl:-

Rånrurculus sceleratus

Loc,lliì;y

Fl-ee Isl,:uid.
Avocet ihrsh

Tin Iolm
Rieh&r'clsons I

I>o

60
orl

L)
Ò^

BO

zl

U!)

1.6 2,9
1,6 4"3
1.C 7.7
Lø ) Lè.)

1,C 1.4
I"2 1.9

lt'i'o

a

c

F-.:nurcr:luF çygba-].l.rig was fou¡d. in sin-ifar hs.bÍtats to F,¡nunculus

_sqglggglrs. and. also on soils uith better d.rainageo Tn these sitesu for

example on the ridges at lhitchLnsonts Ï,{arsh and Chinrney l.ïarsh, lt beca¡ne

loca}ly dor:ine¡r'b. i'ilnen establishecl, it spread rapidly by radiatÍng nrrulers

r'¡hich rooted at their nodes and effected a rapid propagation of tlie plant,

þígures E6, e7) This habit enebled. the plant'bo persi.st in a site even

after bhe ori-gi:ral- pl-a-n-l;s had d:Led"

Ïn ¿rI:¿rline ns¡.ðol¡g @cufus. c.'nnbal-aria tüas s^n important colon-izer,

a¡d rvas forllcl r"¡íth Suaed-a deoLess&" Salicornia rrbrau i-uccinellÍa p$llslfåsna"r

iloqdeun jr.rbatruri, ancl ¿triples pal.¿la" The folLor,¡ing data ind.icate its f'/C/l;

at d"Ìfferent stetiorrs;*

40 r.5 r "7

L72

Z-)
n-^õt/u v rJ

_.,-lDa'be T;', C S

JuIy L00 4."6 5"O
July 72 1.6 3.A
.{usust 15 I.7 1.9
Jrrly 20 1.4 2,4
iìeptenber 75 I,7 1,4

2

7
22

30
ì _-l

L)



I i¿y:ne 8! . FenJu, :.c u]us. SJgþ1þ rla sho',''ing r-irllrers ::aclis. ting

: 
oiit flror¡L the Piert b '

TT5

Ocm

5on,

FiSrri'e î6. l)¡tr:rircul'.1"., g,31jlsf,.,ria sì:ioi.li.ng' ::oot sys'ten.



TABI,E ÆÏ

iìE])F.ESni I ? /iT i Vi Sr1-l l?l.,Ii¿ G FI Gi,riiIS l¡ 0R

ATFJii,li;{ Pi'Ir,lLÂ "

Locaì-i-t¡'

Jacliisl: ponC

lll-ee ïsl-¡,:rci

Shooting Lodge-

Delts F.oad Fidge

Tin Tol.m

Date

l-5 Selte¡rber

12 'Septenber

2 Jul-:r ,

lQ Jv-!y

10 J*'1y

i2 $eptenber

1)

"r
vrtc
oq 2a
JJ

10 l"C

1? )'7

)(\ ]tr-ø)

l_00 3 "a

7
¿

g"c
qn )7
Jv .- Ò 2

?q 1â

l_00 3 "6

i7 -i 
"2-

100 2"7

r fl 2ñ

aÊ?.\t_c-t )tw

1" C 1.C

17

ù

3.4

1"0

zq). t

i.5
¿ç,3

S

¿,1

)1

4"3

,: ")

7Õ) "()

wi

'ìq

+v

1O

H
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T,oee1:i- l,y

JaclCish Pond-

Decoy fool
Flee ïsl.,lnd.
liest Cook Creelt
Lead. Ì'.brsli

irÍjTER l-ìrì;,cIììi AC TIS

Ear'ly in the ses.son seedlin¡;s oÊ listsr ¡raqiyåctis. ger'ninated in

the l'¡et mud r,¡hich fonnerl ciriring uones often in close proxlnity to stancüng

Irateru on cbift l-ines, sncl. also on hummocL;s scettereri irreprlarly tirroughout

the ¡ra.rsh wÌ:ere the g¡round. r,qas uneverlo

Groi.¡th w,:ts steari¡r tltrou¡;hout [,he siriu¡rer, pla:rts rea,checl a ]rei-ght of

betr.¡een J0 s"nd 45 en. b)' íjepte¡nber r¡¡hen the,v flor'rered prolificallyu prod.uc-

ing abun,fu.urt seeri. Ì'îost of i;iris t¡a"s nc:rttered drtring October, much of it

being tral;,,ed i-n cra,cics in tbe d::y sr-rfa.ce rnr.r-d,"

lable ilfT shor¡s frequency, cover a¡cl sociabitiiy of Aster braehl¡actis

in e selecti.on of s'uations,

'ulhere ihe Â.stliq l-¡Ia¡r-bs occurreC well sÌraced.o tÌre ind.irriCuals producod

rnorry leaveg, ancl sicle brancÌ',es along the whole J.ength of the stem, gj-ving

the fr-ill-;r grolrn pla:rt a sp::eaclÍ-ng ro'*nCed appearB-nce (fi¡:ure g?)' The tap

root lras shallorv]¡r rooted e.it. 9 cnt. in a plant of 75 cm"(!'iplre BBì;).

Tn more cr,oucle,l cond.j-tioi,s e.:. :'¡Ìreve 118 plants ,¡f Asjgg !rsc]X'a.ct,ul.

occurred- i* -qC sQ,cr.1ö (togebirer l.¡iì:h fou:" pli,u'rts of CltenoÞo,cLiri¡r rubruni end.

f our of At{il;le>: patulg), no br¿incìie"<i r,rere formecl on the lot'rer parb of the

stenu and 'bhose on the upper portion v¡ere sliort ancl dicl not clÍ.verge wÍcle1y

fron the nain exÍs" the pla:rts r¡rere tall- and slender.

By the 'ì;Íne it was in flor,¡er Äster often pro<luce<i. a coraplete grorrnd

tì':3

60
IO
¿U
ó{ì

100

1.0 2.4
1.0 4.c
f1'lâ
.L"L J¡(J

l. -() 1" 0
!. ) ¿.¿

\Y"

/i-.u

-:)\)
l_00

AA¿.1 ¿lot

rlo T.o
=) o6 5.8

rJ
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ìlÍ-1r.ri:e 8?.

L76

r^rste¡: blac.[,:¡J:tis. singl.e l.,cll rjpii.cccl ;olarrts
t,¡itÌr ¿:. roi-incled. form e¡rd ruiiiy sicle bfanches"

i'i¿;-i:"ys BB, 
"

/.sLer brach.'r¡aclis sirow.ing tìre reLa.i;iveIy
she.lLol¡ root s-1r¡:f,ç¡¡¡"



T.TBI,E }SIT

'iìiiliËS,ï;? j;TI'.T Ii-'i t!.i I'"i C. l' I []ÌiliÏS ¡' Cn

DateI,ccaIii;i-

Jaclliish I'ond,
Ðeeoy lool
Portage Creel<
Fl-ee Isl-and
Shootin¿; Lodge
Coolc Creel.,
Portage Creelc
fiutchinsont s Ì.ia.rsh
li-n Tom:
Tin Tor.¡n
A.¡ocet Ì'ial'sh
År¡ocet i.larsit

1! So¡,tenber
) u tÀJ-:'

16 &iLy-
12 Selitel:tber
2 Ju] ;,
/- ¿ t¿rJ

i6 Ju-i¡¡
5 J:L'¡

30 Jr:-1.;'

12 Sei:teraber
J Jul¡,-

22 -åir-gu-,st

iö
15
02

100
IOO
75

10t
100

28
90

go

)v
too
I00
)^
qo

4C

15

zz 
'3

r#csw;i'cs
.l
"r

n-l^ct/t \,' rJ

I,l_ 2.6
1.0 I.r+
I tì '7. 1,iÉ -

)R iÊ
^aat;"O )"+
?'!A^

3.o 4"5
2"7 5.6
r.7 3"t
I "V l"ö

2.4 3,2
2.O 1,A

A.+" I 4.u
^a t r.Iù - Td\

¿"L ).)
11, ?ra
^^aaI 

",J 
a-. -

]tr ìã
4î'Ì^
¿a êl] -t¿V'ì ôZ"') 4orJ
1''l 711

75
60
L2

HI\



]!j.gr,r;e 8p, ílol.cj::i.o- conf{est-Li.e I'oot systen,

1ryÕ
..L I r)

Figure 90" !.æslg cgr.gls!ìig in fru'it, iritii :ister braclr'"'ac:bís

:,,,ïoirin¿ up ,rround. the witirering lje+gþ"



a--od it Ïre.s ilntoss:Lirle 'lo deiermine 'rri+;hout c.Lose exa.ndnetion lEhether the

plants rrei'e Ðaill.\,/ ,ericr c:l.osely pi:.ckecl, or few ¿inrl velJ- spaced.

isctüncï0 t:Oi.Ic.ariTljs \/'ÅR. ?OÌ'iius

Tl:is trrll coicposite ri':itir stout holl-or.r stens and lalge undu.l..r.te leaves

lrr.s tlre f-Lrst p1u:rt 'to beecn.e obvious i¡ tlie lriersh in the s¡rring" ft gzeit 5:r

a conpar*tively -qn,all r'¿ìnge of habitats, rn,'l.irrly close to the shorel-lnes uhere

dead.!h:ld-ltes. litier', :i:iots r,ncL flì;rous rLeb:ris - - sonìe containing a lúgh

pronortion of couulnu.ted plnnt rernains - * h¿-d been t'¡åì.shed up. These

a.ecr.r_¡rr'.rl-¡.tions r"ter.e well- d.r¿rined, a.hllro¡r.gh general-l;r sys¡1ting l,rltern ì:ut

llsqeci o s;?ror¡ed- Íts abi-l-it¡r tr: f lourisl: irr r,¡ater nore tÌ1.:r¡r ?5 cat" d.oep.

Tn the corrpala.ti.r.el.y fetr localíbj.es i'¡lielrs it, was recoriled, ;qenecío

frec}re;it1;' dori:-ina.i;ed- i;he sit:cn prrti.ci.rì-ar1; c.all;' l-n t].io se,:.son. It i,'as

glLa.1.-lorcl;r rootecl-; (Fi3',re tì!) fÌcrvere.j profLisel;' b¡r onrl¡' J'1ne, â.nd procllleed

abrmc'Lant seed. (i,'i.g..r.re (Ð),

jrt Bellrs iï¡_lrsh Í'b ¡Jz.er+ on T'jrr¡.gii:i-tes- st¡rbble c.l.ose to sur:viving Phrarq-

rìitgq, a:rd rvas aesocifl.ted r.ri-th iì¡¿lu4çlilug scele-re.tus, Ílcol-ocìil.oa festue¿rces.,

Iìurne:x ¡nari-b:Lrm-r¡: .'ar', fue,ai.r:,us, .r!!r:!-r.r.1er ll,'-t',rlq, ,:¡rå 5pi.IoÌ;i-urr, p:faldr-rfo.srun varu

a,lÊnqgËglonu i:r o:.cler of decreasing relative abr,¡rda¡ce" In e siniler but ratirer

webter ha.bitat ot îin Tot'r:, j.J; uas associ-ated r¡-ì-tii abrmdant Astp:: br¿chyaclis",

(liii'$re 90) in ¡¡rotllerr: sj-Le wj-tlr þrLluir-'i.l-u.s sccl.eratus (l), Scirp'og r¡aliclr"is

(J), Tri,ltq,i,itl WiUlg¡ (:), .Jriil:SL',;¡:il:u.La (z), i:-lli¿. l.rtifolie (2),

lìurnex ÍLejì"1tj.rûr¡.e v':r'" !,,?-:jl5 (l), þSglgl!.n ni,"Lt-¿il--Li-ana (Z)u anA Aster

-þgg@tjo" (f ). Tt e.lso occu:recl es sc,rttcreri ind.rivicir:,ls on extensive

ereas of cl4.fng iiarsh l+ith frequencies of fo.,rru fi.r,e ancl tnenby i,orcent
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resFêctively"

:$ter fLo'.,re¡'infj i'jgpecÍo slolly l+Íl;ÌtererL ,r¡C was repla.ced by other

specÍes. TÌris vras sitol,Jn clerr1y at nellts 1,,4.-r:sìr I,J;Lere,.i;riÐl-ex p"tgle (3)*

Cheno'podirm ¡r¡¡lgl (i), n.n,l irster ìilaciri'act:i.s (z), inva,aed tlie zone of

Senocio, l,o¡eti.i.,r iiitÌi ¡[g,fg t,:-:.lustri*; (a), þt'le": i.qii.-ü]nus v-lr fuellin]:.s (2),

liordew iubc.tr-n (2), :,icoIoqþloe fsìstuc¡¿cea (Z), ilotr+.le!-ifo.Iþ (f) ¿rid

Songirqggsnsj"!- var. ,¡ilabre-gecens (I)" Iiowever, at tire end of ;\u¡;urst,

Ëenaeio elr+pp_st'"rs l.ras ageiin s"ncolurtered, bu.t tìi-i.s tine as a uelnber of the

plant co¡rLnnrnitics rrn tlir¿ L'.ro.st recently exposeil nud, t¡Jrere indivj.dual- yor.mg

pla:rts grew in ror:ettes, 10 - L5 cmo in ciíaneter"

rô^
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lIÍ:lCtiiìSïCEl

Ín the Delta i'îarsir tiie rel.at:Lonsirip betr,¡een erner,rent ¡Je&s and ttater

leve.ls ls effectecl by both attogenic e:r<l alloger:j.c -rirocesseso

.tutogerúc -9.rocosses invclve the slow accumul¡rtion of organic and

m-lneral neteri¿r.l"s on thc i:iarsh floor a¡rd are :Lccelerr.ted. in sonLe places by

tli.e preseilee of vl:'ioris pli.its"

Jn tire course o:í ¡-ears tire submerged floor is buil-t up txrtil it

supports einergent vegeta'i;ion. The process of accurm,¡.lation proceecls at

various rates depend.ing on su.cÌ: f¿ctors a.s uåve action ¿r.ncÌ clensity of vege*

tationu but j-ts tendeirc¡r is ah';ays io prociuce a less hyclric type of habÍtat"

TÌris r-esults i¡r a shift in the hj'clrach succession.

Ihis sir-iit nra,¡ be incre¡r.serl or slowecL dot+n by fl.u-ctuations ín uater

level brorrEirt aboirt bJ, the clirect influence on the umtsh of cha:rges in ihe

level of Lake iiani"col¡a. ltie l¿:lce and rnarsh are i¡ continuous contact

tlrrou.g'h chelurels across-bire forested ridge, ancì. a drop in the lake leve1

will result fn loss of i*a.ter from the rnarsh, and the exposure of previously

subliierged sihores. iJith Cr¡i-nage sncl evapo::e tion the substratum becon.es

srritable f or pL;::rts such es il-eneclg -coneæ-!fls. t'¡irich flor¿rish in t¡ater-

loggecì. condiLions" ilhe so:Ít ¿:round is ¿;radr-iell¡' consolíCated a-rid nu-nber

of species tl:¿rt c¿n ¡;r:oi;' und.er tltese ûr"'in¿; coniitions increasss,

'fhe descript-i.ons in ¡ieetions I ancÌ IJ nake it clear Urat the posi'bion

of the:tq3'sÌlee ¡rt ìc,lt¡r is uot st¡ìl¡Le. Che,Lges in tÌre ettvi¡oruuent j"nfluence



lhe vegetation snnl it isl the interaction of factors reli:Lti,n6 to bobh

vegetetÍc'n snd environnen'i; l;ìr:t 'enr¡t be coiisiderecl in ¡n atternpt to urder-

st¿,ind the ecosysterns Ínr¡ol.rred (îs¡sL.ey', 1935),

IÌ-r-r,j.ng t.he srr¡ru:.i.er of 1958 tìle:-'e .nei'e consj.rlerable cho.nges both in

the patten:l ¿i.r.'it'L Ln the exten'u of the vegçetation. But as onì.y one srùtiller

rtr,,s spenb in.'tite:ti-el-d the i.nior',;r:tion d.ratvn on is lin-ited. lSeve;'theless

cert¿rJ-n t¡encis e:i,erse, *ic1 ib is ìroped. l,iral ì;hese v¡il-l be substantiated

b¡r fu-:irii'rer ob,servi:rtion.,';,

Th* wntey level ín tbe r;Larsh is c,i:e of bhe prime fa.ctors influencing

both tìre ¡hysi.cc.l fom o.l the erivi::onnent encl the vegeti ti-on. The

li.no, he:i¿¡"ìrt of t;h.e rid¡;e, l-en1ltit, d.epth and bresdth of charlrels ¿':ld

geographic¡l feat;ures ¿rre governed by the irrater ¿rncL i;1te rüeterials it

The re-1.¿rtionslirs beh,'¡een -hher,re physio¡papJri-c feat'.res end. tìre l¡ater

a.t aly oire tlne Tr*s g::e;:.t be.::;r'i-ng on tire vegetetion.

The exenj¡ation of soil excava'bj-ons sÌlo.n¡s tjrat 1,he salire t)?e

to¿

pa,rtterrr exÍsts in a munber of JIJ-eces in the rarsh, nslnel.lr ba.rds of bl-ack

orgenic nnlcl¡ interbed.deC vith la.yers containing a luL¡¡ÌTer plcportion of

ni-ric:r..a] netcri¡.l (raainì,y sand1. l.onni of n grey-bror,tn colour)" It t'as posslble

to cor'::el-e.te tìtese a-l-te¡r .qting berrrCs in severa.l stations, ancì the¡' apps*t '¡a

sholr that the rlarsili ìr¡Ls,.suffered poriodic Ìnurrde.ì;ion br,'14]:e sedlments'

The t;;.,oe of conc-titj-ons tlu:,t cou.ld irsr¡e prodr-Lced thig effect t¡ere

illustrnted. on Jr-r¡e 9, rrìren ¿r s-Lorm accornpanied. b;r nor'1:he':Lst iíirìd.s occurred"

0n the foL1,:vri.ir.'r' rnom:!-ng ve¡p'bat:i.on ¿ro-',1i,t"t,3 on Llie lii¡liresl; re¡'rclies of the

la,ke sÌrol:e was i-n sone å'ïeas cove:r:ed b¡i 10 - 15 cr'. of sancl a:lcl debri.sltnd

in otÌrer places, i}ie vefiei¿ition ir,.nC been conpletely oblitera'Led. It is

sirore-

other

c&rries.
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sì"l$$€frted. tenl:lltir¡c,'l-¡,, i;ì ,i-t l;l-¡e occurrence of sinj-l-ar stoä:is fui t¡e paSt

couLd ha-¡e inl'ndetecl co.:sir],eieh-l-e ¡.re,:rs of the'F.T"s]-r., resultin¿'i-n tilis

s'bratif ied. i,rt'l;o:rn.

Soil annl.J'sls is ::er-,d.ed, en(]. ar investi,Jation of the Ia.;.ers

unCe:'I;{ng 'bhe present sr.rface s'rbstratur l,}rroughout tire narsh, Varior¡g

technio,rros f o-r: identif;.'in¡5 nlÍcro and macro plant ÍncÌr-rsions e ùrìd. rnineral

rn:¡.teria-l r:culc[ he enp1,o¡re'.'l , aL:.J i.lcr.]-c1 probebly ¿íve sonc i:rrl:is¿.11ar of the

p:rst histor;r of 'ì;he ¡:.reao

T't set:ns o()ss.ì-hle to íonnuhte ¡¡¡ hypotl:esi.s i,¡lrich aLlo',rs for the

d.i-ncriptlon of l:hree i¡.tes cf hyrirosere (eL::bitralil5r rlelinitetì) .Jevelop*

i,ng sirmlt¿rnÊorr:','lJ' nt -De-'l-t¿1. To a cer1;',,i:r erteot tÌre;r over'la.p, t:rd.

seveyal fe¡.t':-:€s ,ai'e coï1rron. to at least h,¡c, of therr . i[evert]rel-e,.-rs c].ear

ex*nplesi of i;he e.:t'L.r'eìre:i o1' eacìi '[.;7e :.rre í'lr-::icl . !he;, ar.¡re;,: to be

gorre::ncrl p::ina,r':L]¡r by i:ire cheuic¡,r} r¡t'l;rile encl te:ctul'e of the i:uì-rstr¡l.tr-ur

(?e:rfound-, L951) ¡,-ncl tiie rl¿:I;ì;h ryril dlrr:abion of tire r-r¿r{;er overlying thcl.

IB-J

tbpe

'I;rpe ÏÏ Coru,runil;ies ,.i,lner1-,1¡r in slo'lglis :rnd crceks cle.¡elopetl on
Iess selirre scil.sn

Type IïI Coru:i¿nities gen.er:ally on shores a¡d ba-ys clevelopecl on
so-iIs r'dÌ;h a neerly neutr¿r.l r¿¡.ction.

These tirlee types lril,l be dj-scussed br:Lefl¡' belou.

T-rne I Cr:rrrr¡Lil:ics iieve-l-oned on the mo:t sl,,Iine soi.ls- A nunber

Corirrunities r.;elererlly on fì-at e)r'0gnsesu .ievel-o¡.'ect on the
nost saline sr:ii-s"

of .fomerlT tre.îet'-'ted sj-tes on .i;lre s¡outh sj-de

the narsji have recent\r been le.icl bare by one

rvater sta:rd"i:r¡; Ln ther.r fo:r long enough to kÍl1

of the r,lain bod;¡ of r¡ater jsL

of l;hree cs.uses; a) by

tìre earlier vegetntÍon¡



¡) ¡y seveïe ice and fros'b action; ") 
¡y'Lire ¡rctivity of na¡"

'Iireir b¿Lreness i..11-oiu'eci ser¡ere.] f eatures bhe b rni5hi otÌrer"vrise Ìra'¡e

bcen obsclred i;o bt: -reve¿liecl , s-ltorig thelir a coiispictto;i: enciu:;.'cation of

s¿tf Ls on 't:lrc r-;si.'1. ¡;'-1¡i, gg"

Salts accumi,,.l-ate in soils beca.use neitirer surf¿1ce nor gi:oulld weter

can rlra.in ,xr\rfl,yo r,iÍtÌ: cli-ri:ct evepori'ition tlte salt concentr¿r'bion in 'bi.te

soiL water is incire¿lsecÌ, *itì. j:r e.roas b'ith e flat topogrc.ph¡' tlre gradr"raL

evaporation of ç'¿.:.Ler i-¡"i¡s:r'esul-ted. in tire accr"ruu-la.bion of salts on the s;oiI

sLLlfs.ee" -{s'bÌre soil pii is nonrurlly j:r the region of 8.2 t}re soiLs tqoul-d

s.llììeer to beton¿ io rhe group of' sa-l-ine soils accor"'iirrg to the classification

of c1e Sigmond. (fl.lf), th-orLgir ¡.llialine soil-s ¿llso occur j¡ the &rea.

Trì s1:line soiis i;ìrc *cri-ncipli. fr.ctol clepressing plent ¿lror,'til is tbe

cìecre¿rse in. ¿..¡ai]¿lble us.ter cl.r.r.e i;o thc li-i-¡h osno'Lic lressuf'e of tire soil

so.ì.iiì;:Loii" ll-an1;s ::'c¡dle l,iie l,resence of ccirsj-de::¿ible oxyg€n in the sub-

st-rrj,te j.'oy altsolption of 'r¡a'ier aJrd rninerulso L'ut iren¡. ss.lirre e.nd a.Ikal1

soil"rs ¿rc i¡i'-ter-1o¡,1:,ìeci ¿r:rcì r.r¡.ve lot+ concerl.'ür¿..tioirs of oxy¡¡en in the soil

aÍr,, ancì. ttrís hclr of rxygen is bel-ieved to limii nla¡t r.ïcT;:th (Ì'krgisl;acl.,

194.5 ) ,

iix¿nr¡l.oÉ; of I;'.g J .:r'e îol'¡C. ¡Lt i.overl, i; li:e ]¡l¡ind anC iilt lot'mo

1-'lie;,' r+ele cil¿Li:¿:.c'be::'isec-[ b¡i an ¡,ssociation of p1a:rts io]-erant of tti¡ji corìceÏl-

treti.ons o:[ salt"

?Ìre ve¡¡;l,,"r.'ì;ion j-r:¡,'lr.xiecl lì-J.iccrni:. :r",rbï'a, ;-Þocla d.eÌrres;se encl

hlcjìi:relliå nutr":'Ifi¿Så ¿lg s.'-,.i'l;; cofonizers. Thcse three snecies gcnerally

occr.r.nrecl i-n o,i:ei:. cotÌir¡j!ìites, itì,etircr tìre; ¡pew irr uiole or'l.ess pu::e partcì:res

o.f oite species, o.i' ningled tl,getìier, îl:e soil" iras Selreralllr a conpact,

firrn, blac.lc siltlr Joam ruitìr a r,¡iiite encrListation of salts on tire sluface"

rB4
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li'Lús irior,.eef ¿snocj-al;Íon t+as joined- loce-i 1y b;.r l)14,!x. ILåI¿limq.,

ancl lqislgcl:in lrr,rri.t:iJrs r¡l-ich seerned to tlirive lrriiere ti.rere had been

clis-';r¡.rbance ì:¡,' ¡¡3n,as ii. o¡ìrt tTåcl{s, Íìpr,:+ndin¿ pla-irts of CIE]1gpqd-i,qlt

n¡.bn:.¡l_l¡ar" sr.Lj-nr¡l ancì of Jrt:cus bufonir-rs solretj-rres joiirc:d tire assoc-

iel'b.i,ono and in Local i:eltcìtes J_r"¡-:{:us bal-Li_curs var, liti;ora}j-s prodrr.ced Long

-l-j.nes of plal-bs lron its creepia¡; rliizo¡res"

rrfter ver¡,-ing 1:eriocì.s o.i' tiine tl¡ì s coruiluity bec.ure j.nvaded by other

specles r¡hÍcir formed a¡ intelnedi¿r'be groilpr i.nc1r-rt1in6t llfeocharis rLalilirtrig,

SciL'ni:q paludo*sr-i*q. iicirïrrs il"'lreïj-c¿¿nq.q, Pr,"Ilsx rla;ri,tirnus v¡..ï. fugflLl¡g, Íicolo*

eliloa fÊs.þr-rcqcea acicl Aster lr_rachl¡e.ctis r,¡j-th sonre loLyt:onuu r¿nosis{irnr:¡n.

Tt tqas in 'bl:i-s connrurrity i:Ìi¿¡t the fir-st sl,octs of Phr¿+Iil-i-_!es. r.¡ere encolmtei:ed"

ris the suirstr¡¡t-'mÌ¡ecsne better d.raj¡ecl tile sj-ze of tbe ilì-mts j:r this jlter-

.nediato zone incree-sad snd lhe järs'flniþi*rl-o¡úner.t ns-rsh r'ras leached" ìiitli
j.ncreased. clensity of ijr.e lt,':a.,gqrl-tes_ sliocì;s, tÌre ¡";rourrd vegetation beca.ine

sllarser, and jn soile ple.ces cliseppelrcd altogether"

T..æe Iï. Coi:1rn:!'ìlitp rierelE¡ed on ,Less sa].ine so:Ll.s. l[a'b.i-t¡.ts of t]ris

t¡¡pe r+e.,:e dis'Lin¡-iij-:lied. ilolir tite jlcregoin¡; by serrer¿i..l fe.-rì:;ir.1'ss, ¡:jlrron$ 1;lien

the l'¡ici.er vl.l'-i ci;r: o.l s|eci-er.; t::es;ent, 1;ìre i".r¡¡¡-tr¡r iì+-'r,..,¡it,v of vc-.¿;etibion and

tÌre t*j.cìcr :rel.gû) in l;..;pc of suJrs'i;r"¡rtrun. ;rji'ues in this categorry were covei:ed.

r,vith irs.ter i-ri b]le ettly ilart of 'l;he yea:, ¿:t l-eust unl.il the sub-soll thav¡ed.

l'1o:n;r contr:ined uate;' rx:ttj-I tlie end of 1;he sersorl but in a.l.f cascs tlio erea

occupied, by unter ,l-iriúnisheci. r.iir-rin3' rlLa ":urriÌer', thorr3'h -L-emporary fluctu¿tions

occurred a"f Ler r'i,ii-rl¿

Is lln-ho.-: eviipÇ.rlrtc,1 , s.rJ-ts; '¡¡cre,irarûr oi.L.i, ancL -florned e tj$n la.yel on



the s,.:rfaee of the grori-nd, or on the skin of d'ead vegetation overlylng it'

Tlro soil was sorctimes a fÍrm, poÓrly drainecl, salirLised sanCy }oafl' The

surfaee layers dried. or,rt duri¡ij the sw¡uer causing cracks up to 25 cm' deep

tO appear aS e,t Por[ege Cleek. ElseqJrere the soiLs lrero very poorly

d,re.i:red, n1uck end. peaty d.oposits, frequently over'lyilg alluv-ial sands and

síl.ts in eroded. chennel-s. Such sites were often very stagn'ant al'f,

deeomponitíon gasses ü,cçrurnr.latec1. It is aeÌglowled8ed. tiret tlte oxygen con*

centratiotr nrust fatl beLOw ten Or eleven percent in a soil atmosphere befo:e

any j¡rjuriou.s effect {s prodrieed (Romel'l 1922)" Tiris 1s rare iri ordinary

soí}so but alnost j¡vl:gi*ble ln stlbnerged soils of aqrratÍc habitats" As

vegptatisn was Eperse (iC present e.t afl) i¡ some of tlie r*ater-covered sites

referf,ed to, ft ean probably be assumed that the available oxygen wa.s belorn¡

the critieal concentratj.On for plont gronth. ''¡'hen certaj'n species such as

Scír'nus valicftrs a1d. Scin:UF- Xs.IUdgÊus- rTere found in those conditj'ons one rury
=L:¿---=.-.--- 

#

esk hOw thelr ïoqts developed ånd fpew r'¡ith a enialler suppJ-y of free oxygen

for respiratÍon than t:r¿t need.ed by plants of other ìrabj'tats, &d I'rhether

they do i¡ fact need" the same srr.pply ånd get itr not from their innediate

environment bui Ìndlrectly from tire air (Çonwayr 1940).

DLrring the season, the i'¡ater level" d.ropped. at an Írregular rate,

perioclica.l]"y r.rncoverùng' nerv &reas of bare rnud" ÎÌre pioneers wlúch coloniuecl

tlre first rnud. to bo e:'losed hsd. if rl€eess&ryu tlle 'r¿hole season i¡ vlrich to

mature¡ ¡rhile those l,¡hÍch col.orrÍzecl the last exposed rmrd had' a nuch sborter

grot*fng seasoflc

Thus a grad.j.ant existecl. jfron talL and rurture plejrts to snull-l young

plante only a fer¡ centimeters in height. (Brom 1943). In rirany sites
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thls,rüad.ient coul-d be d.irrid.ed" into zones, either on spocÍes compositloo or i.,

by specias helgtù. Exanples a.re diserfbed fro¡u Flee Isla¡id, PinÌ;ail Stoueh

and other localities. Tlle ¡nost cormon specles were g¡gqÞqdigÐ, Ë-abft$t,

A.tripl.e#_ åe!Ë!tu Snoloc]iLoå Lry¡çgggfu 1ìer-ru#.cuJ.urs -sqglErqfu., Iìanu¡rcu1,$s

o.-'¡nùp1ar1.a, jlf,¡j]gE qprj.lrinqq var" fqqËi¡uç, $[g L{gph.yactiç" ijlegch+lis"

qel.çst5ig, fuccinellis g.t',p!}jgjlar llor4or,rru..jgbqþgg._ürd CarpË gl¿¡go-+-e,g"

$¡re IJI Cw¡uniþ.Þ- de..v_tope.d op. eoÍI*j;ith a nea¡'lv neutral

rgactlono- Conparing habitats in thj.s Sroup r,¡ith acid marshes in the

southerrr United Stntes, accorùing to Penfouna (fg¡f) there ean be described:-

a" d.eep narshes (freshwater gtrass*eedge*rush connrunfties
the soíI of rvÌúch is covered by water throughout moot
or all tlie grol,ni:rg season).

bo Slmllow marsirqs and rr¡et meado'r^¡s (.grass-sedge-rush eomunitÍes
in which suirfa.ce rçater is usrral-ly present for only a small
part of the growing season).

As ah:eady d.escrÍbed both deep ar¡d. shal.lot'r marËhes aro present at

Del"ta. In the fonner grou-p, submerged. aquatic vegetation was no:maIly

present - - Poterqofrgto+s, Cgratqpjlrllu¡q, a¡d jÍffåp¡bg]&rthe depth j¡¡ r¡h-lch

they grow was largely dependént upon the availability of light, ln tu:gr

affected by the turbfdit¡' of the watero I'Ihore the substratum rvas

suffieientþ consolid"atetl 'bo support einergent plant gror,rth, beds of

Phr¿:.{m:itee. Scir"pug aoutus. ancl 'Il-oha. latlfolia grow in we,ter sometj-mee

several d.eei¡retres cleepn ûn the r+aterls edg€¡ with thelr roots fn

completeLy water-logged. so1l S_enecio coq$gstPs¡ 4anunculus sceleratus,

Rr-rmex me¡it_ir3¡s vår. .Ígg6iggg, Tyirha totifolia and other species flourished"

ïhis type of habítat r-¡as for.ncl wftÌún the systen of the ur,ain bayso



GraduaL reduction of the water area, ( as in fþpe IT) resulted.

fn the establfshuent of vegetationr, but here the soil was generalJ.y a

d.ark, partlally oonsolid.a"ted uuck, which even at the end. of the sumer

oou1d. not be d.escribed as finn. Pioneers early in the season inctuded

Ran¡ncu,l"uF scele.r,atus, Ranuï:uluq cWþF,]ç:C"a. GalÍum trifídr¡n, Spil.obir:¡T

f:lrandulosr¡p var. .å@g!*r bre¿ .g.tþerodes* $,unex narllirnus var.

fugqinuFr their abund.ance varyirg with the s1te. Tor+ards the end. of the

growing season Raru:nqirl+s scglqIa,Tus was less corrmon as a pioneer, íts
'place bej¡g teken fn part by T{p.har ,Scoloc}?"loa festugacea. Chenopocll-r4.n

rrbn¡rn and Atr:iplex patuþ.

The aggradation of the ler¡ol of the substratum by orgenic and

inorganic se&Ínents has been one of the causes of the erparrsÍon of shallow

narshes, a¡d further aeq¡uuLation of materials has clænged them into wet

mee,dol¿s. the net result of this aceurm¡latícn is the loweri:rg of the water

table a¡d inerease fn orrygen ter¡sion in the soil above it. I,ihile these

cìranges are. i¡. progress more rnesic plants are able to becone establisired.

and. reproduce themselves in modified. parts of the are&, ancl conpeiitfon

is Íncreased.. "4.t Del-ta the produetion of a more nesic habitat does not

neeessaiiLy reciuire the substratum levo1 to be rai.sed.; for the perioùj-c

lalco flucùtations create a si¡uilar situation, ln lrhich the r,¡ater table is

1o¡.¡ered.

Tbe water level, saLt concentratf.ons, sofL textw\s, moisture cond.i-

tlons' d'ebr1s, seed. availabit{ty ¿lnd other factors ore inirorùant j¡e deter-

ntntng'the loca1 distribution of.max€h specfes. ÁItho-rgh ol*ing tq 1ócs,l variations
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ln these conditions nany sites consist of an intricate pattern of the three

types just cleseribed., there Ís a prepondera:rce of T¡pe III in sites imed-

f ately south of the forested rldgp and no evid.ence of T¡re I.

' In each area exarnined, Type ï, II or III predonine¡ted but the stat-

ion narae inay cover several sites, nevertheless it sesrûs helpful to list the

sites studied, ín the i¡'¡pe group í.nto which they have been tentativeLy placed.:-

Tfps I

Tin lown
FLee Islaxd
toveis
Ponlar Pools
(r,iäa¿CIrs)

Type ïI
Portage Creek
Ti¿ Tor,rn Creek
Píntail Slough
Avocet Maæh
FLee Isl-and

Sone pl-ants are cheracterfstis of one of the types mentioned. for

s¡nmFl€ Sqlicoqþ n+Lr,a was invariably found Írr type f whereas other specíes

such as Atriplex. ealulg were encountered j¡ tbe full range of ty¡pes.

û¡rjrrg the sea,son there was a change ín the ploneero eolonizing the uud.

exposed by the dìrn-inislü-ng water. Ranunculus scgleratus appeared oarly in

the year end for a tine d.ominated the fringe of nud, but as successi.w zoaes of

the substratum were rurcovered ScolochLoa festucacea. and. Ch,enopodir.¡n ¡ubrun often

replaced F¿nqpcuh¿g as the Cominant species. In a similar way the status of

Spnej:ip coneestus- altored. d.u:C.ng the sum¡ner. Its early groivth was both rapid.

alxd extensive i¡ certai¡ sites, and. resuLted in the appeararice of sizable stands

of Seneclo beforo nost of the other species had genntnated. It flowered. and set
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lype III
Chtumey Marsh
Jacldísh Pond
Hutchinsonrs Marsh
Nest Box 14
SeLLrs Harsh
Poplar Poole
Portage Creek

(aepreesion)
General south shore of

the ¡narsh.



seedf wh:leh was dispersed., a¡rd the plants withered. and disappeared fron their
ortgfual staüds. I,ater j¡r the year Sehecio hraa encountered together rdth
other seecilinge on the nerrily erposed" mud, but its role was no J.onger ihat of
an aggressive species. The suruÊer was not long enough for two floweri¡g crops to
be produced.

The seasonel aspeats of several species ere listed. in Table ltv and thouglr the

lnfor"matiæ' is subjeetive, ft indieates ¡¡lrether a particular species had. a short
period duni:rg wh:ich seedllngs couLd. be fowrd., or wìætlrer they oceurred. through-

out the grolrlng season¡ êtoc

IÏany of the species ro¡hich played, a part in pr{;aary colonízation were

annalsr such €s chgjro.egdiun r.ub{¡n, Atriprex patura, Aster brachvactiso Ranurc"u-

lgg_scelg5g!¡E and Rr¡nFx narit-iqlg- var. fuesj.u,us, It was for¡nd iliat their root
systens were characterlstieally shallow and occupied a su:prisingly small s_rea

when oornp'ared. rrith their aenial parts. fl¡;is was also the case w-ith mn¡y otirer
plants such as p"¡l"cfq çopfiestus (unruer or bierur-ial), pucci^nellia nuttal,llana,
(biennial or perennlal), Rp&w¡.culuq c:ymbara$a (an'ual or pererurial).

Ït appeared that the v¡etness of the substratun iJr sone neasuro inhibited,
the deveLopment of, deep roots. This vras borne out wheu Atqiplex patuLa gror,rj.:og

on the l-akeshore was fourd. to have a rooù that penetrated. to a depth of 77 cm,
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fn conpard.son with Âtniplex gror^ring on the marsh (root depth 13 cn).

rly roots derreloped' at tbe nod"es on the runn€rs of Fhragi.tes on the lake

sho:re, gBnerally penotrated ¡oore than IT cm. into the sa¡d. rvhile those í¡ the

nersh (of the sarc e6e) '¡vere ¡iever found. to exceed. B cn. in r.ength. The

averege depth and' spr"oad. of the roots; and the height of 20 plants growln€ in
nuck solls ís given in Table XIV,

Sj nt l-a-



SpecJ-ee

T.âBIE lÌÍ1¡"

AVERAGE DEPTH ¿ND SPRIIAD CF'

ROOTS Ai{D TETGHÍ FROM 20 PI,A}TIS.

Seneclo congestr:s
Cheno¡od.lwn nrbn¡m
Atripier patula (erect)
Atrinlex patula

(ro"etie)
Aster brachyactis
Rumex rnaritLans var.

fueg:iaus

Root
Deptb
i¡ c¡u.

14
15
I

L5
L2

T5

Stud.ies i-n the r"elErtionship between gtrowth, fo:m and habltat¡ and.

ecophenic experCnents (glaus€ûx, Keck and &ieeey 1940, 1945r I94S) w:ith certafn

of the flqrninanf, specles sush as rhrenrnlte,s Swtg' C4e+geociirrn n-rbn¡p. Atr$:tle+

patu]ao and Aglg, brqchvactis. vrould give some índication as to the tolerance of

these species, the presence of ecoty¡ms and other useful d.ata.

Th-is work is 1n the nature of a¡ initial surrey and i¡dicates thst analy-

sls of the environment is needed. Tbe effects of vari.atLons in topographyt

type of substratum, saliruity, rnofsture a¡d. other factors wbich j¡fluenee the

pattern of vegetatfon, uust bs a.ssossed, The effeets of prolonged. d.rying ¿n6

of rafloodfng on the succession in the marsh wi}l throw sone light on the

stabilÍty of vegetation patterns described" here. It is obvious that there arÊ

rns¡¡Jr evenues th¿t rn¡.rst be erplored and further r,rorÌc is essential before norÊ

than a fragraentazy understanùing of the Ðel-ta I'[arsh lrlll be obtained.

Dia.moter of
spread in cm.

18
75
75

32
T5

70

r.91

Heisht of aerC.el
parts of plant in
gm.

æ
120
120

40
70

70
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A. Ilistograue plotted fron the neasurenents obtalned by neasuring

L00 shoots of 33ææ¿SgE. con{F¡n:ig growins I

a in nonnel conditíons

b fu¡ uater

e i-a su:rriuing stands

d after eutting and burÂing

In eech sample the shoots were seLected in a haphazarrd. ütanner

neasurenents were takm on June 30th, August 1st, and Aueust 29th.

APPIT'IDIX.

B, Key to transect ancl proff.le d,fagram symbols"
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