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ABSTRACT

It is pointed out that there are available no detailed
quantitative accounts of the vegetation of fresh water marshes in
North America, An opportunity to undertake such a study pr@sénm
ted itself at Delta, Manitoba, Brief accounts of the geology,
geography, climate and the influence of water fluctuations in Lake
Hanitoba on the marshes south of the lake are given, and the
vegetation met with is deseribed,

In 1955 the water in Lake HMenitoba reached an unusually
high level, and this resulted in the flooding of approximately
twenty one per cent of the emergent marsh, Since 1955, the water
has been diminishing, and 1958 saw the recolonization of considerable
tracts of dead vegetation end mud, though ouly a small proportion of
the bare areas bore vegetation,

Barly in the season a distinct zonation was apparent in sites
with 2 slight gradient, Zone 1 was characterised by Renunculus
seeleratus and later by any or all of the following species:

Chenopodium rubrum, Atriplex patula, Scolochloa festucacea, and

Rumex maritimus var, fueginus, Zone 2 was usually dominated by Aster

brachyactis or Epilobium glandulosum var, adenocaulon, and Zone 3 by

Phragmites commmnds, Cicuta maculata, Tyvha latifolia, Scirpus validus

and & number of minor species, In other sites the vegetation consige—

ted of a mosaic, important species being Renunculus, Atriplex ’




i1l

Chenopodium, Scolochlos and Puccinellls nuttalliana, The expansion

of vegetation on progressively drying areas, its variation with
edaphic factors and the seasonal change in species composition is
considered, together with certain biological aspects of some of the
main dominants, The general nature of the study and the need for
further investigation, such as soll anslysis and autecological

studies are emphasized,
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The waterfowl population is affected by fluctuations in the water
level in the marsh and the availability of plant food and cover,
There is no doubt that vegetation is important to wildlife both in
quantity and type (Nelson, 1954) but until more is known of the
vegetation at Delta it is impossible to correlate data on water-
fowl populations with vegetation, Thus it is of value to record
the pattern of vegetation and the changes in it, particularly at
this time after the recession of recent high water, (Harris 1957)

In 1958 for the first time in fourteen years, (Hochbaum,
1958) there was no surface water and few nesting duck on the
agricultural land in the vicinity of Delta where previously an
average of one nest per 16,2 hektares had been reported (1dlonski,
1958). Several species, comprising meny individuals, moved from
the farm land to nest on the open flats of Phragmites stubble
exposed by the retreating water, Some knowledge of the seral
changes in vegetation on such flats would have obvious use in msrsh
management, as indicated by Oléen (1959) in his work on the muskrat
at Delta, To this end annotated species lists of plants were
prepared on primery surveys, and these were expanded throughout the
season, ’

The sige of the area made necessary some linitations in the
scope of the work, and representative sites were selected for study

as it was deemed impossible to cover in detail the whole area,



For the purpose of deseription these selected sites have been considered
as separate units, No attempthas been made to organise them into an
integrated whole, since individusl site characteristics of topography,
soil, drainage, piloneering types of vegetation, etc, seem worthy of
mention, An intrinsic part of vegetation is concerned with the species
malking up the various communities, because the full understanding of
vegetation draws on essentially autecological information, Accord-
ingly, a sectlion of this thesis ( Section IIT) is devoted to presenting
some observations on the main dominants,

The work has been organized into four sections which deal in
turn with the general description of the area and place it in its
broader setting; the description of the marsh commnities and their
successional relationships; the autecology of various species, and
finally, discussion of the observations,

The nomenclature of higher plants follows Scoggan { 1958) which is

based on Gray's lManual of Botany Eighth Edition by Fernald (1950).



DEFINITIANS

A variety of definitions exists for the word marsh, Needham
‘and Lloyd (1916) use the following phrase to define a marsh " a
meadowlike area overgrown with herbaceous aquatic plants such as cat-
teils, rushes and sedges," Hancock (1934) described a marsh as
" a tract of soft wet land, comnonly covered ﬁholiy or partly with
water.," Serss (19%4) considers it as " a swanmp dominated by grasses
and prass=like vegetation." Penfound (1953) describes a marsh as
" a grass-sedge-rush community occurring in an area where the soil is
saturated or covered with surface water for one or more months of the
growing season, It does not normally include submerged, floating or
emergent stages of shallow lakes and ponds," Meny other partial
definitions could be cited e.z. Edelman and Staverer (1958) but terms
relatving to different kinds of bog, marsh and swamp vegetation have

Tansley (1939% and by

been clarified by Dausereauv. and Segadas-Vianna (1952) and the latters use of

the term marsh is followed here, They use the following four headings:

1., Physiography, The drainage pattern does not allow for the

aceumulation of a great amount of organic material, and the shallow
substratum and seepage permit a fairly thorough mixing of organic and
mineral sediments, The drainage is gradually improved by the growth

of vegetation and the corresponding sedimentation, Areas of open water
are generally invaded by floating vegetation, and filling-in is from the

bottom upwards,



2., Physiecal conditions, The water table is well above the

surface in the spring and at, or just below it for the rest of the

year, Vhen above ground level it is continuous, Adjacent open

water is turbid, olive-green or dark green (eutrephic), The sub-
stretum is soft and will not resist pressure, It absorbs heavy objects,
and has a variable percentage of organic materials with a high mineral

content, There is no false botton,

3. Chemical conditions, There is a small quantity of colloids

in suspension, The reaction of the water may be acid or alkaline and

the percentage of oxygen saturation is high,

4, YVegetation, There is a physiognomic dominance of rectilinear
contours: with graminoid herbs and a flat surface to the soil, Graminoid
types of plants dominate the early stages and the vegetal cover is
discontinuous, Helophytes, geophytes and hemicryptophytes occﬁr early
in the season, Mosses are uncommon and the vegetation eventually becomes

thicket-like,

The habitats found in the Delta region cover a variety of types,
from aquatic sites with permsnent open water 1-2 m, deep, to prairie
and scrub, Those in the second category will not be discussed here, but
the intermediate stages in the hydrosere such as reedswamp, shallow marsh
and wet meadow will be considered under the general heading of marsh

vegetation,



THE SEITING AND GEOGRAPHY OF THE AREA OF STUDY

Lake Manitoba is a large, shallow body of water in the centre of
the plains and prairies of southern Manitoba, at an elevation of 248
metres, It is about 180 kilometres long from north to south and 52 kilow
metres wide at its southern end, with a surface area of about 2,979 hek-
tares, The southern section of the lake is a broad expanse of open
water, in contrast with the northern part which is narrower and studded
‘with islands,
.‘ The southern shoreline is bounded by a series of low sandy
ridges which have been built up by wind and ice (Figure 1) , These,
with an average width of 180 metres, have been consolidated in the course
of years and now bear a dense growth of trees, Beyond them to the
south lies the Delta Marsh covering more than 15,000 hektares, consis-
ting of large and small shallow bays separated by vegetation; and all
connected by narrow creeks and chamnels, (Figure 2).

The major contact between marsh and lake is at Clandeboye Bay,
where a permanent chammel exists, At other placed temporary gaps
are torn in the ridge during storms, and these may flood in periods of
high water, Thus the water level of the marsh is influenced directly
by that of the lake, Information from the Province of Manitoba, Depart-
ment of Mines and Natural Resources is summarised in Figure 3, and
indicates that there has been considerable fluctuation in the Lake level

in the last four decades.



Lakeshore IMarsh

om 250 m

Lakeshore HMarsh

Diagrammatic section across the forested ridge a,) near Chimey Harsh, and b.) east of
the road to Cook Creck.
Both sections have the vertical scale exagerated five times,
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A new cycle was initiated in 1945, and water levels gradually
rose until 1949, They then remained relatively stable until 1952,
In 1953 a fairly rapid rise took place which was continued until 1955,
vhen the level of the lake was 105,1 cm, higher than the average., The
prevailing north-west winds cause water to collect at the southern end
of the lake, Such was the case in 1955 when the lake was higher than
at any time in the previous forty years and spring storms resulted in
the flooding of twenty one percent of the mergent marsh ( Dillen pers,
comn, 1958),

During the high water period, hundreds of acres of Fhragmites were

reduced to stubble 25 em, to 150 em, high, Elsewhere most of the large

stands of Typha latifolia, Scirpus acubus and Scirpus paludosus were

killed, together with many other emergent marsh species, Thus the general
impression of the marsh in 1958 was of open water surrounded by many acres
of stubble and bare mud, and a fringe of living Phragmites in higher
places,

When the level in the lake falls, water can flow back into it from
the marsh, Throug@out 1955 the high level was maintained in Lake Manitobs
but it has been dropping gradually ever since, reaching the normal or
mean in 1958 so that there has heen a steady loss of water from the marsh
in the intervening years,

In certain arees, generally some distance from the ridge, there are

seattered sloughs and ponds which are not in direct contact with the lake,

They depend, as do the potholes further inland, upon precipitation and



11l

ground water for thelr survival (Hochbaum 1944) and in normal summers
they retain some water throughout the season., In dry years however,

the water in them may disappear completely in the early summer,
CLIVMATE

This region in the centre of Manitoba is characterised by high
swmer and low winter temperatures, both more extreme then the world
average for the latitude, The climate is sub-humid with a summer
average of 74“69F. in July, The annusl precipitation is between 25 cm,
and 50 cm,, elghty percent of it falling as rain between April and
October and twenty percent as snow from Hovember to March,  These
climatic conditions have resulted in a prairie-aspen grove type of
vegetation over most of the region south of Lske Manltoba, The area
falls within the Hudsonian biotic province of North America, ( Dice 1943)
The other major vegetation belts for the province of Manitoba are shown in
Figure 4, The average date of the last temperature of SZQF. or less in
the spring, is June lst,, and the average date for the first frost in the
autumm is Scptember 15th., Thus the frost free period is deemed to be
approximately a hundred days and the growing season within the renge of
one hundred and seventy to one hundred and eighty days, (see Ehrlich,

Poyser and Pratt 1957, and the Atlas of Canada 1958),
GEOLOGY

The following account of the bedrock geology of this region has

been taken from the reports of Ehx! . et al, 1957.



Underlying the southern half of Manitoba are rocks of Jurassic
and earlier age, There are three main formations:

1. Sundance Formation - glauconitic sandstone, shale, line-

stone and gypsum,
2, Gypsum Springs Formation--red shale and gypsum,
3s Spearfish Formatione red to brown shales and red argil-
aceous sandstone,

Devonian limestone and dolostone, and members of the Silurian Interlake
grouﬁ lie to the east,

Recent work by Elson (1957) has helped to fill some of the gaps
in present knowledge of the Pleistocene geology of central Canada and in
particular in elucidating the history of glacial Lake Agassiz 1 and
glacial Lake Agassiz II, The VWisconsin ice sheet covered most of Canads
end the neighbouring parts of the United States, and in the course of its
retreats northwards and readvances south, the two glacial lakes were
formed, The retreat of the Valders ice sheet opened outlets for Lake
Agassiz IT in the east, through the Black Sturgeon spillway, to Lake
Superior, ILater a northern outlet opened east of the Sachigo interlobate
moraine, when residual ice in the Keewatin District melted into the
incipient Hudson Bay and before crustal disturbances caused the gradual
emergence of the Hudson Bay Lowlands,

The oldest date obtained for deposits‘underlying Lake Agassiz is
36,000 years, Prior to the retreat from the Manksot-Port Huron moraine
system most if not all the Lake AgassiZ basin, and probably all western

Ontario and Manitoba, were covered with ice,

Mankota till is overlain by the clays of Lake Agassiz 1 except where
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SECTION I

INTRODUCTION

This study is designed to explore and understand the
vegetation of an area of freshwater marsh, From the point of view
of basic vegetation study there is an acute need for such an
investigation, since inland marsh vegetation has not yet been
studied in any detail or described in other than general terms on
this eontinent, There are several fragmentary, usually qualite-
tive descriptions of marsh vegetation, among them Tolstead (1942),
Marks (1942), Low (1945), Penfound (1952) and Moss (1953), but
none can be described as exhaustive and comprehensive, I8ve and
Léve (1954) provide a superficial, floristic account of the marsh
avea studied in the present investigation and Olsen (1959) and
Dillon ( pers, coumn, 1958) have made sundry observations in the
area,

The field work of this study was carried out in the Delta
marshés at the southern end of ILske Manitoba. These rank among
the finest waterfowl marshes in North America, and attract many
Nthousands of duck on migration, being at the head of the Mississi-

ppi Flyway. They also harbour sixteen nesting species of duck,
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thin, lenticular deposits of sand and gravel occur, Presumably these
deposits were laid down at the base of the ice margin standing in ILake
Agassiz, rather than sub-aerially, There is an unconformity betwsen
the clays of Leke Agassiz 1 and the gilty deposits of Lake Agassiz IT.
Extensive areas of the lake floor have no lacustrine clay or silt, partly
because of removal by wave action during subsidence of the lake, and
partly because no major river brought sediments to the basin, Rivers
séém to have contributed most of +he sediments to Agassiz II whereas
glacial contributions were confined to a belt near the ice margin, This
retreated across Agassiz I, and both glacier and rivers contributed 1o
its deposits, Rocks underlying areas much further north may have been
carried south by the continential ice sheets and contributed to the
present day surface deposits as the ice sheets moved in a scutherly
direction,

The extent of the Pleistocene lakes is shown in Figure 5, As |
Lake Agassiz II retrested north its path was marked by a series of beaches,
Several of these are clearly discernible today, and the present flors
shows the influence of vegetation from Ontario in the east, Saskatchewan
in the west, and Minnesota and the Dakotas ih the south, Remants of
Lake Agagsiz still exist in HManitoba, notably in ILakes Winnipeg, Winnipegom
sis and Menitoba,

The present day surface deposits contain roecks which were carried
down from the north with the retreating ice and include tills, generally

of unsorted nmaterial; glaciofluvial sandy gravels; and lacustrine deposits
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of clays, silts and sends, leid down in the glacial lakes, (Figure 6)
SOILS

The following data on soil has been culled primarily from
Ehrlich, Poyser and Pratt 1957. (see Figure 7,) Delta Marsh lies at
the north of the area designated as a lowland lacustrine and alluvial
plain of medium to fine textured deposits, It is bounded by Interleke
and Westlake till plains which lie to the east and west and consist of
areas of ground moraine somewhat reworked by shallow waters in the
glacial lekes, producing a ridge and hollow pattern in some aress,

The forested ridge which separates the marsh from the lake consists
of Agessiz soils and has developed on coarse and very coarse beach and
outwash deposits of limestone and granitic rock origin, The sufface
textures vary from fine sand to fine sandy loam and become coarser
with depth. The Agassiz soils are found on ridges with a rounded form,

The upper part is excessively drained and the edges are imperfectly to
poorly drained, A representative Agassiz soll is a weakly developed
Black soil with low organic content, and moisture retaining capacity,

In certain aress Black-meadow soils are associated with Black soils along
the margins of gravel beaches and merge intd the marsh,

The marsh soils are poorly drained end consist of thick muck and
peat deposits overlying glaciel drift, Flat depressed areas such as
the Delta marshes remain very wet due to seepage from the surrounding

course-~textured deposits, The depth of peat overlying the mineral soil
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w Westbourne Association , clay

Osborn clay, fine textured
N\§§§ Woodlands complex, fine sandy loam to silty clay loam

Red River clay, fine textured solonetzic

Agassiz Association, sand to fine sandy loam
Isafold Series, reéndzina or highly calcareous boulder +ill
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Riverdale, fine sandy loam to silty clay
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oA Qakville Association, silty clay loam to clay

Figure 7. Soils of the area between Lake Manitoba and Portage la Prairie,
(Manitoba Soil Survey 1958).
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is variable, but generally thin,

At the southern limits of the marsh, scoils of the Red River
Association are developed on lacustrine clay sediments in the central
bagin of Lake Agassiz, The surface texture is of uniform clay, and |
stones are absent except ﬁhere the clay covering the till is comparati-
vely thin, The topography is relatively level, in some parts gently
sloping with low ridges trending in a north-west, south-east direction,

Interdigitated between the soils of the Red River Association
and spreading out from their centre'at Portage la Preirie are the soils
of the Portage Association developed on a medium to fine grained
alluvial fan, The surface textures vary from very fine sandy loam on
the levees, to silty clay in the depressions, On some levees within
the fan, the soils are coarser in texture, The alluvial sediments are
underlain by lacustrine clay except to the east where they border the
Isafold Association, and are wnderlain by till and water-worked till,
The thickness of these alluvial deposits on the unconforming substrate
varies from 0.6 m, to 1.8 m, The topography is smooth, very gently
sloping, sometimes undulating, Generally the soil drainage is good, but
where the terrain is nearly level and the clay substrate close to the
surface, runweff and internal drainage is iméeded, There is abundant
organice matter in the soil. It has a moderately high moisture
retaining capacity and suffers severely from wind erosion,

The area to the east contrasts markedly with the foregoing, The

soils are developed on boulder till predominately of limestone origin,
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the parent material having hetween £ifty percent and seventy percent

magnesiun carbonate and caleium carbonate, Large areas of stony and

very stony scolls occur, Shsllow swales and low ridges characterized
the aveas, the former with pocr to very poor drainage, the latter with

moderately good drainage, and in these swales there is often a covering

of lmcustrine sediments over the calcareous ti1l1,



SECTIN IT

VEGETATIN

Method of description

A preliminary ground survey was made in conjunction with the most
recent (1954) smerial photosraphs of the areas, Although these were of
considerable value in indicating persistent stands of vegetation end in
providing information for further interpretive work, the area has changed
8o much that it was not possible to map vegetation from existing aerial
photographs,

It wag decided that the vegetation could best be described quane
titatively by deévising a more or less uniform method of analysis and
description, In esch of the sites a species list was compiled including
an estimate of cover and abundance using the following modified scale of
Braun-Blanquet (1932):=

1 indicates that the species covered less than 5% of the

sampling unit, (rare)

2 indicates that the species covered between 5% and 25% of

the sampling unit, (occasional)

3 indicates that the species covered between 26% and 50%

of the sampling unit, (frequent)

4 indicates that the species covered between 51% and 75%

of the sampling wnit, (abundant)

5 indicates that the species covered between 76% and 100%

of the sampling unit, (dominant)
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The size of the sampling unit and number of samples necessary
to give a fair picture in any one site was determined by constructing
a species area curve, and the area or zones within the community were
semples, accordingly. The quadrats were placed in a haphazard, none
systematic menner, here referred to as 'random', but not as defined by
Greig-smith (1957) by using a table of random numbers. The extent of
commmities, and zones, was determined visually and they were sampled
using the foregoing scale of values for assessing abundance and cover
together with BraumeBlanquet's (1932) scale for expressing gregerious-
ness or sociability as follows:=

1 growing in one p}ace; singly

2 grouped or tufted

3  in troops, small patches, or cushions

4 in small colonies, in extensive patches, or forming

carpets,

5 in great crowds (pure populations).

Hereafter when & figure follows the nsme of a species it refers

to the cover and abundance, e,g. Atriplex patula (3) indicates that A,

patula covered between 26% and 50% of the ground in that community.
This estimate of cover/abundance was subjective and visual, In an
example which uses the data for both cover/abundance and sociability A,
patula (3.1) would indicate that while the species in question occupied
iapproximately half the area in the quadrat, it was represented by only

one or two individuals growing singlys (3 represents cover/abundance,
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and 1 represents sociability), A species with a value of (3.5) would
indicate that the species again occupied between 26% - 50% of the
sampling area, but the plants occurred in pure populations (3 repre-~
sents cover/abundsnce and 5 sociability),

Additional information regarding the spatial arrangements of
plants was recorded by means of transects and profile diagrams. In
these the position and spread of individual plants or groups of plants
was noted, thereby giving a more complete impression of the vertical
and horizontal distribution of the vegetation and the relationship of
the various species to each other, The depth and spread of root systeﬁs,
the height of vegetation, the time of flowering and the setting of seed,
and aggressiveness and duration of the dominants was also recorded,

The sites were revisted on several occasions to observe any
changes; as new areas were uncovered by receding water, their pattern of
colonisation was recorded, to ascertain the relative consistency of re-
colonisation patterns throughout the growing season,

In each site data relating to topography, soils, drainage, exposure
and other relevant information was collected,

Water gauges were used to follow changes in the level of water in
the system of bays using a water gauge placed at Cook Creek, and the

Avocet Marsh area, (Figure 8)

Site localities

The sites described in this section are arranged in a somewhat

arbitrary menner, The first to be considered is the forested ridge and
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it is followed by descriptions of the sites immediately south of it,
i.e., on the north shores of the marsh, Next, some of the areas on
both sides of the main road leading south from the village of Delta
are discussed, and finally sites on the socuthern borders of the marsh,
working from the west to the east, The location of these sites is

given in Figure 2,

1, FORESTED RIDGE
The term 'forested ridge' has been used throughout to describe
the 0ld beach line of Lake Agassiz which separates the present day
limits of Lake Manitoba from the widespread marshes to the south.
The vegetation of the ridge can be divided into several distinct
habitats which will be discussed briefly below,
Lakeshore
Depressions in the forest
i Semi-permanent depressions
ii Shallow and temporary depressions
Sand dunes
Relics of o0ld meadows
General forest
Each of these habitats is represented in more than one place on
the ridge, often several kilometres apart, A description combining the
various stations in whieh each commmity occurs is given here, as local
differences are relatively unimportant in a general description of this

nature.
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Lokeshore, The conditions prevailing in 1955 which caused the
innundation of approximately twenty one percent of the marsh have already
been described, This flooding lasted for a period Jlonger than the
vegetation could survive, and affected not only‘emergent marsh, but also
farmlend and the forested ridge, where many trees were killed,

The most severe storms washed sand over the northern edge of the
ridge and completely obliterated the ground vegetation, In the spring
of 1958 some of the dead trees were erect, many were uprooted and others
stood at grotesque angles (Figure 9). In some areas a layer of silty
material and plant remains had collected on top of the sand between the
trees, Elsewhere layers of silt and plant remains beneath the sand
showed that this was not the first occurrence of such conditions, The
presence of a fairly high proportion of silt limits drainage appreciably,
Consequently the first vegetation to appear on the lakeshore was in

these silt accumulations, It was dominated by Eleocharis palustris,

and the following species were included:

Hentha arvensis

Solidago canadensis var, villosa
Sonchus arvensis var, glabrescens
Taraxacum officinalis

Cicuta maculata

Juncus torreyi

J. nodosus

Populus deltoides (seedlings)
Carex sp,

Stellaria gramines

Calamagrostis canadensis

Stachys palustris

Amelanchier alnifolia (seedlings)
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As the season progressed the number of species increased and the asbundance
of individuals changed, altering the general picture considerably,

Additions included:

Aster praealtus
Echinocystis lobata
Convolvulus sepiun
Carex atherodes
Equisetum arvense
Phragmites communis
Fraximusg americana
Acer negundo
Salix lucida
Salix amgdaloides
Ranunculus flabellaris
Rubus pubescens
Lycopus americanus
Epilobium glandulosum var,
adenocaulon
Erigeron philadelphicus
Polygonum persicaria
Iappula echinata
Fleocharis aclcularis
Bleocharis calva

Asclepias incarnata
Axyris ame¥anthéides
Teucrium occidentale
Agropyron trachycaulon
Draba nemorosa

lapsana commmnis

Hordeum jubatum

Rumex maritimus var,fueginus
Artemisgia frigida
Puceinellia nuttalliana
Agrostis stolonifera
Rorippa islandica
Chenopodium rubrum

Sium sauve

NMelitotus alba

Urtica dioca var,procera
Scutellaria lateriflora
Scutelleria galericulata
Bupatorium maculatum
Eleocharis sp,

At the same time as the foregoing species were appearing high up

on the lakeshore, further down the shore surviving patches of Phragmites

communis began to show signs of growth, as also did Scirpus validus, S,
agutus and the smaller triangular leaved 5, americanus,

The elongated stout, hard rhizome of Scirpus americanus seemed

able to withstand the constant lapping of waves at the waters edge,
and where erosion was slower because the sandy shore was interbedded
with bands of silty clay, it grew successfully.

As the season advanced, patches of Phrasmites and Scirpus spp.

increased in density and consolidated the areas they occupied, FPhrag-

mites produced a large number of runners over the sand, so many in
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some places that they completely covered the substratun (Figure 10).
The majority of the Phragmites did not produce flowers. In seven.
counts of two hundred shoots in a typical stand, it was estimated that
less than two percent had flowered,

In one locelity a bed of Typha latifolia had survived and showed

early spring growth, A large number of seedlings appeared later and
were established by the autumm, (Figure ll).
A soil excavation was examined on the lakeshore in a region of
vegetation as just described and showed:
0-~30 em, Sandy loam, light brown with black grains, and
finely comminuted shell fragments.
30-55 ecm, 25 cm, band of black silty loam with a high propor-
tion of organic material forms the top layer in a
mixed horizon containing pockets of dark brown peat
packed with plant remains, and black silty loam,
55-100+cm, Silt with occasional silty loam bands,
Water table at depth of 100 cm. pH 6,2 in water and pH 7.2 at surface,
(Figure 12). |
At the western end of the lakeshore there was a noticeable lack
of vegetation except on silty clay bands which had been washed out and
formed flat shelves at the water's edge where a few patches of Scirpus

americanus, and Eleocharis palustris occurred with occasional Typha

latifolia and Ranunculus scleratus, There were extensive areas of
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Pigure 10,

Phragmites runners on Lake shore,
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FMigure 9,

Lakeshore showing sure
viving trees and
Phrasmites communis,
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dead Phragmites, Scirpus validus and S, americanus with little sign of

regrovwth,
The delta-like extension into Leke lMenitoba at the mouth of Cram

Creek was the most westerly station examined, It had been little
effected by the floods and supported a fine growth of Phragmites, the
only other lakeshore site where Phragmites equalled it in extent and
size was near the entrance to Lake Manitoba of Clandeboye Channel 21
kilometres further east, (Figure 13). This channel is kept open by
the periodic scouring of wind tides from the lake, and the subsequent

return of flood water, The sides of the channel are marked by luxuriant

sgetative growths of Typha latifolia 2-3 m, high, in dense stands,

sken up by pools of water, (Figure 14), These beds of Iypha were
Ore extensive than any others seen in the Delta area, and apparently
did not produce flowers in 1958,

Weve action along the lake edge had washed out old beds of
Phragmites, whose dead roots extended 15 - 20 m, into the lake, Local
residents say the original beds disappeared more than fifty years ago,
Evidence of former forest was seen in old tree roots also uncovered by
recent storms,

On the lakeshore there were well established clumps of Phrage

mites and Seirpus validus growing in sand, while on compacted clay bands,

in silt=filled depressions along the water's edge, and on washed-out
roots of various plants (Figure 15) the following species were recorded:

Eleocharis calva, E. acicularis, and E, palustris formed & close turf
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-,/’Sandy Joam

—5ilty loam with
organic remains

Dark brown 'peat!

Figure 12, Lekeshore soil excavation

| Pigure 13, Phrasmites near Clandeboye Channel, showing
rummers radiating out from a well established
| clump in the foreground, and a dense gstand of

Phragmites in the background.




Pigure 14, Typhe 1atifolia near Clandeboye Channel

Figure 15, Vegetation on lakeshore,
growing on washed out
roots and debris,
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for short distances=-particularly the latter species and with it

occasional Sagittaria latifolia. Scirpus americanus was a locally

dominant species on the silt and mud accummlations, and Ranuneulus

sceleratus, R, cymbalaria, Aster brachyactis, Juncus nodosus, J.

bufonius, Typha latifolia, Seirpus validus, Phregmites and Epilobium

glandulosum var, adenocsulon were recorded less frequently,
In néarly all places where the above species were noted their
growth was slow, and in no site did they cover more than a small part

of the available substratum except in the case of Eleocharis spp.

Depressions in the forest,

i, Semi-permanent depressions, In many places the

forested ridge is composed of two old beach ridges with lows or dep-
ressions between them, These depressions are poorly drained and hold
water for a considerable time, their semi-aquatic and marsh vegetation
contrasts markedly with that of the ridges. Goose Marsh and Chimey
Back larsh are two such examples,

Goose Marsh lies approximately three miles east of Cook Creek,
In the spring it was an open *lagoon' full of water, fringed with
trees, and had a few drowned shrubs and trees in the middle, The marsh
was bordered with a zone of grasses and sedges, During the summer much
of the water dried up and the deep rich organic soil became colonised
with a dense and luxuriant growth of vegetation, Bidens cernua, the
dominant species, formed a dense carpet approximately 1 m, high, (Figure 16)

with occasional patches of Sparganium eurycarpum and Carex retrorsa,
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The ground is uneven, almost tussocky and covered with a straggling

growth of Calligeron gigaenteum, Thelypteris palustris, the only

fern recorded (Figure 17) occurred where the shrubs or trees added
additional shade to that cast by the dense herb layer,
A frequency (F%) cover/abundence (C) and sociability (S)

estimate of this area of the marsh gave the figures below:e

Species F% C S
Bidens cernua 90 3.7 4.6
Scolochloa festucacea 15 2.0 3.7
Galium trifidum 35 1.4 2.1
Epilobium glandulosum var,adenocaulon 15 1.3 3.3
Sparganium euryearpum 10 1.5 2.0
Carex retrorsa 45 3.2 4,0
Typha latifolia 30 2,3 2,8
Phragmites commmis 5 1.0 1.0
Thelypteris palustris 5 2.0 3.0
Impatiens capensis 10 1.5 2,0
Cicuta bulbifera 5 2.0 3.0
Polygonun punctatum 15 1.3 2,0

The following species were not recorded in the samples but
were occasional in the marsh:-

Ranunculus pennsylvanicus
Sium sauve

Cicuta maculata

Solanum nigrum

Arensria laterifolia
Potentilla norwegicus
Scutellaria lateriflora
Scirpus fluviatilis

Poa palustris

Carex pseudo-cyperus

On the fringe of the marsh Scolochloa festucacea was locally abundant,

Mentha arvensis, Polygonum convolvulus, Urtica dioica var. procera, and

Scutellaria galericulata var, eplilobiifolia were occasionsl.




Figure 16, Goose Marsh. Dense growth of vegetation
dominated by Bidens cermue with Typha latifolia
and lake shore trees in background,

Pigure 17, Thelypteris palustris with Scolochloa, Typha
latifolia, Mentha arvensis, Carex bebbii and
Bidens cernua,




The second example is a depression north of the Chimney Marsh

where the water stands for a shorter time than on Goose Marsh,

3

an elongated hollow with a sandy ridge on the north, and a slight rising

in the ground on the south side,

Both these ridges bear trees, predo-

minantly Fraxinus - pensylvanica, Ulmus americana and Acer negundo which

cast a dense shade over marsh except when the sun is directly overhead,

By September, the standing water had diied up though the rich organic

soil was still saturated., The area was sampled by throwing twenty five

metre squares at ‘Yrandom?,
Central Avea
Species

Polygonun punctatum
Bidens frondosa

Mentha arvensis var, villosa
Urtica dioica var, procera
Polygonun lapathifolium
Sparganium eurycarpum
Scirpus fluviatilis
Polygonun eoccineun
Galium trifidum

Carex retrorsa
Chenopodium rubrum

Sium sauve

Carex atherodes
Scutellaria galericulata
Ranunculus macounii

Bidens cernus

Carex bebbii

Rorippa islandica

Alisma trivale

Edge
Species

Mentha arvensis var, villosa
Carex retrorsa

F%

76
60
32
28
24
40
40
20
20
12
12
12
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Species % C S

Seutellaria lateriflora 20 1.0 3.0
Urtica disica var, proceras 20 1.0 3,0
Polygonum punctatum 20 1.0 1.0
Galium trifidum 20 1.0 3,0
Polygonum coccineun 40 2,5 3.5
1.0 1.0

Ranunculus macounii 20

ii, Temporary depressions Of the shallow depressions,

many are slight and enclosed by ridges, The water that accumulates in
them, at first from melting snow and ice while the soil is still frozen,
and later by flooding or precipitation, is held for varying periods, but
generally dries up before the end of the season, The soil is one of these
depressions consisted of :-
5 em, Silty loam with plant remains
8-12 cm, Compact dark brown bands of partly decomposed plant remains,
interbedded with narrow silty bands
17 cm, Sandy loam
50 cm, Banded calcareous silty loam, In some of the bands, roots and
other plant remazins were distinguishable, This silty loam
went down below the water table at a depth of 75 cm, {Figure 18)
In early June these depressions held a multitude of seedlings of
various species which in many places already formed a hundred percent.cover,

Recorded werei=

Impatiens capensis Epilobium glandulosum var,
Mentha arvensis var, villosa adenocaulon

Urtica dioica var, procera Rorippa islandica

Carex atherodes Eleocharis palustris
Typha latifolia Juncus balticus var,
Scolochloa festucacea littoralis

Ranunculus pennsylvanicus Lycopus americanus
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Pigure 18, 'Soil in a depression on ridge.




40

Ranunculus cymbalaria Agrostis palustris
Plantago major Aster praealtus
Cicuta maculate Thaelictrum venulosum
Solidago canadensis Alisma trivale
Polygonum coceineum Hippuris vulgsaris
Carex pennsylvanica ' Scirpus caespitosus
Sium sauve '

As the summer progressed the vegetation grew taller and thicker
becoming almost impenetrsble., Additions to the foregoing list occurred

and some species which flowered early in the year like Ranunculus cymbalaria

were completely overshadowed by midsummer when Impatiens, Urtica, Solidago

and Aster had increased their size and gave to the now moist depression a

very different appearance, Echinocystis lobata and Humulus lupulus added

to the tangled vegetation climbing up the dead shrubs and hanging down in
festoons,

Depressions which were less than fifty percent shaded and had a rich
muck soil, produced a flourishing flora, The following were recorded in
one examples=

Galium trifidum

Rorippa islandica

Bidens cernua

Epilobium glandulosum var,
adenocaulon

Scutellaria galericulata

S, lateriflora

Bidens frondosa

Typha latifolia

Lycopus americanus

Rammenlus seeleratus

Fehinocystis lobata

Atriplex patula

Carex atherodes

Teuerium occidentale

Rumex maritimus var, fueginus

Galium aparine

Mentha arvensis var, villosa

Stachys palustris

[ACIAVE VIS IS BEACIE AV IR AVIE \CJEACIE AV IR sV R UM LG S & L S



Polygonum persicaria
Hordeum jubatum
Potentilla norvegica
Carex retrosa
Glyceria grandis
Hippuris vulgaris
Thalictrum venulosum
Phragmites communis
Poa pratensis
Spiraea alba
Asclepias incarnats
Alisma trivale
Erigeron philadelphicus

b e b e b 1 PO PO O PO

Send dunes, Miniature sand-dunes from 0,5 m, to 2 m, high oceur

near Clandeboye Bay, Lathyrus maritimus grew on the coagse to medium sand

with calcareous pebbles and commimuted shells distributed in tidal patches,

Agropyron dasystachyum was abundant, and in some areas dominant; it often

occurred with clumps of Elymus canadensis, ILater in the season along the

shore Ambrosia trifida, Zenthium strumarium, Salsola kali, Axyris amarane

thoides end Ive xanthifolia became evident though never more than frequent,

Spreading rosettes of Astragalus bisculatus growing close to the sand and
over half of a meter in diameter, were also found,

In one location where thefe was an obvious and marked progression
of dune into the meadow and forest, (sand had been carried 40 m, into the

wood), the following species were recorded:-

Bromus purgans Cirsium arvense
Solidago canadensis ' Lepidium draba
Erigeron canadensis Erysimum cheiranthoides
Mirabilis nyctaginea, Agrostis stolonifera

A number of trees along the shore showed signs of the effect of the

prevailing northwest winds, which, aided by sand, had produced in them a

41
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markedly asymmetrical growth form,

leadows, In certain regions particularly at the eastern end
of the ridge, in the neighbourhood of Clandeboye Bay there is evidence
that meadows existed in the past. These were grazed until 1937, and
have since been undisturbed (Figure 19). Generally they have formed on
old stabilised sand dunes and ridges Jutting out into the marsh,

Grasses were the dominant plants in these meadows, and a few
trees and bushes were found, The flora varied with local conditions of
aspect, exposure, drainage and soil, showing a marked seasonal change
during the sunmer,

In one station the species list for the early part of the year
included:=-

Juncus balticus var., littoralis

Agrostis palustris

Puccinellia nuttalliana

Poa pratensis

Potentilla anserinas

Potentilla norvegica

Sonchus arvensis var, glabrescens

Phragmites commmnis

Eleocharis palustris

Stachys palustris
Cirgium arvense

W OT 08 A B e s T

Later in the season the following were also recorded:e

Hordeum jubatum
Erysimum cheiranthoides
Lapsana commumis
Lycopus asper

Teucrium occidentale
Cicuta maculata

Draba nemoxosa

[ACINVIEAVELVENV IR S

Where the meadow ran down into the marsh, seedlings of Epilobium



Tigure 19,

Meadow showing coarse grasses and

Artemisie bilennis,
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glandulosum var, adenocaulon were abundant, and below them a zone of

Ranmunculus seceleratus (3), Eleocharis palustris (3) and a few well

grown plants of Rumex maritimus ver. fueginus end Senecio congestus

var, ltonsus occurred,
In a similar situation, a slight but fairly extensive ridge at

right angles to the road was crowned with Melilotus alba and Agropyron

repens, The sides of the ridge bore occasional Carex bebbii, Polygonum

coccineum, Chenopodium rubrum, Eleocharis palustris, Juacus balticus var,

liftoralis, Epilobrum glandulosum var, adenocaulon, Rorippa islandica, and

Rumex maritimus ver. fueginus, This ridge is confluent with several old

meadows in the region of Jackfish Pond., The rather thin patchy turf in

the meadow was composed of frequent Agropyron repens, Agropyron trachycaum

lon, and Sporelobus cryptendrus, with Ambrogia trifida (2), Crepis tectorum

(2), Artemisia biennis (2), Arabis divaricarpa (1), Teraxacum officinale (1),

Astragalus canadensis (l), Ascelpias specilosa (1), and Potentilla anserina

(l), scattered throughout,

In a similar meadow, rounded patches of Ceratodon purpureus occurred

together with the grasses, and was almost completely dessicated by August.
Other meadow sites included:

Mentha arvensisvar, villosa

Elymus canadensis

Elymus virginicus var, hirsutiglumis
Agropyron smithii

Panicum capillare

Muhlenbergia asperifolia
Helictotrichon hookeri

Nepeta cataria

Chenopodivm berlandieri

NN NN P P e
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General Forest, In the general forest there are several different
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habitats depending on a variety of factors such as the aspect, nature of
the substratum, dreinage, abundance of leaf litter, fallen logs and debris,
closeness of canopy, and extent of clearings.

In the high water period referred to earlier many of the trees and
shrubs were killed, The only trees surviving in 1958 on low sites in

the zone nearest the lake, were Iraxinus pennsylvenica, Salix amygsdaloides,

and Salix interior., In many instances, however, only one or two branches
in a tree 15 - 20 m, high showed signs of life (Figure 9). In higher
sites most of the trees were growing normally and the association included

Populus tremuloides, Populus deltoides, Populus balsamifera, Celtis

oceidentalis, Fraxinus pennsylvanica, Acer negundo, Salix nigra, and Alnus

rugose - with Corylus americana, Cornus stolonifera, Prunus virginiana and

Sambucus pubens as the most frequent shrubs,  DBeneath them Rubus idseus,

Ribes otyeganthoides and Symphoricarpos ocecidentalis occurred sporadically,

Where the shade was dense and the soil sandy the undergrowth consisted of
a sparse cover of grasses and herbs,

Carex agsiniboinensis grew in straggling patches with other shade-

loving species like Aralia nudicaulis, Violas ruguloss and Smilacine stell-

ata, Also recorded weres—

Thelypteris palustris
Corex sprengelli
Thalictrum dasycerpum
Thalictrum venuvlosum
Lactuca pulchellum
Erysimunm cheiranthoides
Parthenocissus quinquefolia
Humilus lupulus

Lysimachia terrestris

Less shaded places included in addition, tall straggling plents of



Lappula echinata (3), the leaves almost invariably infected with a

fungus of a Botrylus sp, very similar to Botrylus cinerea 'Pers, ¥Fr, ,

Also found were:«

Arctium lappa

Urtica dioica var. procera
Cirsium arvense

Mirabilis nyctaginea

Polygonum convolvulus

Axyris amaranthoides

Sonchus arvensis var, glabrescens

[ASIAVENS IR AVRCAR G RN

There was seldom a clear line of demarkation between the various
forest commmities; in many, species were common to a number of habitats
and some almost ubiquitous, Sandy areas that were fairly open and
protected by a few scattered trees were charac{erised by the bluish Agro-

pyron smithii, and Sporolobus cryptandrus, Also recorded were Ambrosis

trifida, Axyris amarenthoides, Arebis divaricarps, Oenothera biennis,

Artemisia vulesaris, and occasional shrubs, together with Rose arkengans,

Rubug pubegscens, ond Rubus pumila, Artemisia was particularly obvious

in the fall when it wes fruiting, and most of the other vegetation had
withered,
The felling of trees has influenced the vegetation,and in one

cleared area Prunus virginianas, young Populus tremuloides, Acer negundo,

and Salix nigrs, with Ribes americenum and Rubug idaeus var. sirigosus

occurred, The ground vegetation consisted mainly of three grasses,

Agropyron repens, Poa pratensis, and Sporolobus cryptandrus; with Brase

sica nigra, Urtica dioica var. procera, Mirsepilis nyctaginea, Arabis

divaricarpa, and Achillea millefolium,

At the east end of the ridge where it is dry and relatively high
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the forest growth was more luxuriant, Vhere the road runs through in
the neighbourhood of Clair Lsake there were sous well-grown examples of

Populus deltoides, Ulmus americana, and Populus tremuloides, Acer negundo,

was locally dominant and grew with Salix lucida, Salix amygdaloides,

Salix alba, Quercus macrocarpa, Rubus pubescens, Ribes americanus, Prunus

virginians, Cornus stolonifera, Rhamnus alnifolis, and Sambucus pubens,

Nettles and other weeds flourished at the sides of the track together with

Polygonum achoreum and Polygonum aviculare,  Other species recorded at the

roadside included Stellavia graminea, Stellaria media, Viola regulosa,

Descureinia richardsonii, Seteria viridis, Gelium aparine, Smilex herbacea,

el ap—————

Humalus lupulus, and Rosa acicularis,

In the clearing at The Pass the herb layer was dominated by

Agrovyron repens, with Poa pratensis (3), Bromus inermis (3) and Dactylis

glomerata (l) in local areas, Polygonum hartwrishtii (4) was assocliated

with Axyvris amarsnthoides (2), Hackelia americana, Aster pansus (1), Aster

ericoides, (2) Solidago canadensis (2), Cirsium arvense (1), Erigeron

philadelphicus (1), and Epilobium angustifolium (1),

There were meny variations in the roadside community, e.g. in one

place a zone of Typhs latifolia up to 10 m, wide merged into a bed of

Carex atherodes 20 m,to 40 m, in width which in turn gave way to Fhregmites

stubble,
Brvophvies were common dn the forested ridge especially on tree
trunks and on banks overhung with vegetation,but are not considered relevant

to the present study.



2, MARSHES IMMEDIATELY SCUTH OF THE RIDGE

(lenersl Shoreline, Between the forested ridge and the water

there is an area of exposed ground, varying considerably in width, and
bearing dead Phragmites and other plants,  (Figure 20). As it became
colonised the patterns and extent of the vegetation were recorded,
Progress in the colonisation of areas which became uncovered as the water
level dropped during the season was also noted, and a selection of sites
is described in the following pages,

In 1958 the north shore of Cadham Bay was for the most part
occupied by dead Phragmites, however, near the road, and on slightly ele-
vated ground a few isolated clumps of Phragmites had survived, Iarly in

the season Senecio congestus became established on Phragmites stubble:

which had moderate drainage by reason of the uneven surface of the ground,
and on drift lines and muskrat houses,(Figure 21) It was flowering by

the third week in HMay, With the Senecio, seedlings of Atriplex patula

were abundant and Renunculus sceleratus was frequent, These two species

had germinated in the skin formed from deed Lemma and algae, which covered
the Phragmites stubble and the waterlogged soil. Young plants of Typha

latifolia, Epilobium glandulosum var, adenocaulon, Stachys palustris,

Mentha arvensis ver. villosa, Lycopus asper, Scolochloa festucaces and

rarely Hunmlus lupulus were also found,

In some places Atrionlex patula formed a complete cover on the drying

mud, and was the first plant to appear with Ranunculus sceleratus on

water-logzed soil in May and early June, ILater in the season Chenopodium



Figure 20,

Phragmites stubble becoming colonised

as water level drops,.

Senecio congestus,
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rubrum often filled this niche,
But in general, on drying mud not covered with a thick layer of

drift, Ranunculus sceleratus, Epilobium glandulosum and Ranunculus

cymbalaria were frequent, and patches of Typha latifolia and Bleocharis

palustris occasional, ILess commonly recorded species included

Seolochloa festucacea, Senecio congestus, Clcuta maculeta, Sium sauve,

Carex bebbii, and lMentha arvensis. At the beginning of the season this

pattern, with minor varistiong was repeated frequently around the many
pools, chamnels and shore lines on the north side of the marsh, As
drying continued a zoned pattern was discermable in the ensuing vegetetion,
The shove opposite Bell's Lodge was an example, It had a zone of bare,
water-logged, soft mud bearing a few scattered seedlings of Ranunculus

geeleratus, Rumex maritimus var, fueginus, and Typha latifolia, This

merged into s fairly well defined zone of larger specimens of the same

species.(Zone 1 (Zl))’ together with Chenopodium xubrum (4) and Aster
brachyactis (2). The latter became more abundant, and dominated the

second zone (Zz) near the swrviving Phragmites; with it Chenopodium rubrum

(3), Senecio convestus (2), snd Hordeum jubatum (2) were recorded,

In depressions among the Phrasgmites, Epilobium glandulosum var,

adenocaulon was dominent, Chenopodium rubrum (), Atriplex patula (2),

Scolochloa festuces (2), Mentha arvensis (1), Stachys palustris (1), and

Aster brachyactis (1), By September in many places the shore which had

been completely covered by water in June, showed considerable areas of

growmd in various stages of colonisation. (Figure 22).



(W)

b

Figure 22,

General view of marsh below Bell's Lodge in
September, The water had receeded from
(i) to (ii) during the summer,
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Bell's liarsh, At the beginning of the season on this small
marsh was fringed with tall dead reeds which had flowered in 1957.
The depression which they surrounded was filled with water abové which
protruded Phrasmites stubble (30 - 60 cm, in height), Between the reeds

and the water was mud, covered with Lemns minor, Lemna trisulca, and

various green algae, At its outer edge it was colonized by a well=-
grown but discontinuous band of vegetation, which extended into the Phrage-
mites fringe and was not more than 6 meters in width, The cover and

sociability of species follows:

Species F% C S
Senecio congestus var, tonsus 60 3,0 4,2
Ranunculus cymbalaria 20 2.2 2.4
Ranunculus sceleratus 80~ 2.8 2.3
Stachys palustris 10 2.0 3,1
Scolochloa festucacea 30 1.8 1,2
Phragmites commumnis 5 1.0 1.0
Atriplex hastata 25 1.1 2.1
Typha latifolia 5 2,0 1.0
Eleocharis palustris 20 2,0 1,0
Aster brachyactis 20 1.2 3.1
Chenopodium rubrum 10 1.5 1.0

Senecio congestus was one of the pioneer colonisers in this marsh,

Together with Ranunculus sceleratus end Rumex maritimus var, fueginus, it

flowered and produced fruit in the early summer when most of the other
species were becoming established vegetatively., In the majority instances

the Senecio congestus and Ranunculus sceleratus then died, leaving bare

patches open for recolonisation, In Bell's Marsh the late August pattern

showed that in these paiches, frequent large plants of Chenopodium rubrum

had grown with Aster brachysctis and Atriplex patula replacing Senecio
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congestus, Hordeun jubatum, Rumex maritimus var, fueginus, Stachys palu=

stris and Seolochloa festucacea occurred occesionally, and a few areas

remained hare,
By this time, a zone of younger vegetation occupied the former zone

of bare mud, and occasional Senecio cqnﬂestus, Typha latifolis, Chenopodium

rubrum and Hordeum jubatum grew on the slightly elevated Phragmites roots

in the most recently exposed area, The centre was dry but still bare,
except for the mat of Lemna minor and green algae on its surface, The
lower layers of lLerme were green though the surface layers had dried

completely, and the rich organic soil was saturated beneath this cover,

On the other side of the sandy road a similar pattern was observed,
However, in some places where the remains of FPhragmites from 1957 had been
burned in the sutumn of the same year, the vegetation which developed on
the mud as it became uncovered by the receding water was zoned as follows:
Zone

ZO completely water-logged, bare mud.

Z1 Ranunculus sceleratus 4 growing on the water-
Senecio congestus var,tonsus 3 logged mud, mainly around
Epilobium glandulosum ver.adenocaulon 2 the stands of Phragmites.
Rumex maritimus var, fueginus 1
22 Cicuta maculata 1 locally 5
Atriplex patula 3
Phragmites commmnis 3
Bleocharis palustris 3
Typha latifolia 2
Scolochloa festucacea 2

Carex athorodes was dominant where dry marsh litter and a loamy soil
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occurred and was co-dominant in many places with Scolochloa, Salix

interior, Amelanchier alnifolia, Rosa acicularig, Hurmlus lupulus and

Aster praealtus grew on the drier ground towards the side of the road.

By early August the zonation, so obvious in June had become
obscured by the more vigorous growth of certain species particularly
Scholochloa which replaced the earlier colonisers as conditions becaume

suitable for them.(Figure 23)

Nest Box 34, Continuing in an essterly direction, the station
Nest Box 34, situated on the south side of the road, wes examined because

it was the only site where Typha latifolia was the major coloniser, For

the main part of the summer this marsh was covered with water containing

a dense growth of Lemna minor and some Lemns trisulcs, By the end of

August a zone of mud had been exposed round the retreating water and
vegetation had developed on its outer edge, It could be divided into
three zones, The lowest, i.e, nearest the water, consisted of cotyledon
stage seedlings which were too small to be identified, The second zone
was dominated by Typha, the third, growing partly shaded by trees, had

Cicuta maculata as the dominant,

The deep muck soil bearing this vegetation remained thoroughly
saturated throughout the summer, and a soil excavation revealed:

O-1 cn, Lemna and algae

1-20 em, undecomposed black organic material with recognisable
stems, roots and leaves, etc,

20-3%3 cm, fine grey sand

3%=40 cm, brown organic layer with partly decoumposed but easily
recognisable nlant remains,
Peaty,

40=~45 cm, fine grey sand

45-53 cm, brown organic layer with decomposed plant remains,
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53 - cm, greyish brown silt and organic layer.bee
coming more silty with depth,

(Water made further examination difficult),

Mergenser Mersh, A little further east than Nest Box 34, lies

Merganser Marsh, an extensive area of dead Phragmites, with stands of
living Phragmites particularly along the north shore and in scattered
areas within the marsh, Most of the water had dried by mid-July,
again leaving a thin skin of Lerng end algae on the fimm substratum,
This soon became colonised with two conspicuous deminants; (Figure 24)
1, Scolochloa festucacea which grew to a height of 75 cm,
(Figure 25) and did hot flower, It first appeared beneath the
Phragm;tes, and soon extended out forming a zone varying from 2 to

20 m, in width, A uniformly distributed sparse understory of

Atriplex patula (25 cm, high) grew beneath the Scholochloa, and
flowered successfully.

2. Atriplex patula with an average height of 45-55 cm, and occasional

plants 90 ~ 120 cm, tall occupied nearly all the central region
which had formerly been Phragmites, Occasional plants of Cheno-

Dodium rubrum were recorded 100=150 cm, in height among the Atriplex

patula, (Figure 26)

Cook Creek, The area referred to here lies between the road and

Cook Creek (Figure 27), it consists of an expanse of warsh bounded to the

north by the forested ridege and to the south by the Creek, It was clear
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Phragmnites

Figure 24, Merganser Marsh showing forested ridge,
Phrasmites, Scolochloa festucacea and Atriplex

Figure 25, Scolochloa festucacea with understory of Atriplex
patula,
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L

Figure 26, lerganser llarsh, iing the pattern of vegetation (for key see
page 202) with a broad zone of seolochiloa festucacea between
the central ares of ‘triplex pabtula and surviving Jhragmites,




(571
WO

*3389
wn

— \ —
[ 1 Z
approx. 4 mile

v

pa
~

Figure 27, Diszgrsm to shovw the placing of stotions a2t Cook Creek
Bays numbered I-VI,
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that this entire marsh area had been occupied by continuous Phragmites
before the high water, but at the time of the study there was a mosaic

of persistent living Phregmites on slightly elevated ground, and dead
stubble in the depressions, These depressions held standing water at

the beginning of the growing season and there was a progressive drying
during the swmer, from the ridge to the creek, There follows an account’
of the plent commmities which occupied these lower areas as they dried,

At the begimning of the season (late May), dense growths of
Cladophora sp., Enteromorphs sp. and Lemma minor were found in the standing
water. As the level dropped, mainly by evaporation, these aguatics
formed a compact decaying mat which provided the substratum for the first
terrestrial invaders. In more or less regular depressions this organic
mat formed a ring between the surviving Phragmites and the receding water,
In this fringe, abutting on the Phragmites patches, the pioneer species were

Atriplex patula and Scolochloa festucacesa, At tidis time the Phragmites

started to grow producing horizontal and oblique shoots at the mergin,
which became runners, (Figure 28) and erect shoots elsewhere, Within a
clump where drainage was better, Phraemites consolidated ifs position by
the active formation of rhizomes,

At stetion I the standing water had dissppeared by the end of June,
Phragmites spread by runners into the freshly exposed mud, while Atriplex
plants, which had become established as large_rosettes, dominated the

zone, Seedlings of Chenopodium yubrum, Renunculus sceleratus and Rumex

maritimis ver. fueginus invaded at this stage, During the rest of the
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summer there was further drying out of the mud, accompanied by consolida-

tion and extension of the Atriplex/Seolochlos/Chenopodium/Rumex sward,

forming by mideAugust a broad (15-25 m,) concentric zone close to the
Phragmites (Pigure 29.) The following species occurred infrequently in

this zone: Ronunculus sceleratus, Hordeum jubatum, Aster brachyactis

and Scirpus paludosus, In the Phragmites, Aster prasaltus (1), Stachys

palustris (1), Cicute maculeta(l) and Sperguleria salina (1) were recore

ded, The Atriplex zone extended into the periphery of the Phraemites
where the shoots were not dense, At this station the central wettest

areas remained bare with the exception of sporadic Chenopodium rubrum and

Aster brachyactis in the mat ofldecayed aquatic plants, The final, late-

summer condition is illustrated in Figure 30, profile Figure 31 and belt
transect Figure 32,

Drying out in stations further south then that just described,
occurred more slowly, and at the end of August station II had a bare, moist,
central area of rotting Phrasmites and some living clumps of Phragmites
which had produced several rumners, On the south side the stubble was

dense and 55 cm, high, and several mounds of debris had accumulated amongst

the stubble., On them Stachys pelustris was locally abundant, growing

with Rumex martimus var. fueginus and Aster brachyvactis.

In & zone extending 3 m. out from the Phragmites, Atriplex patula

grew in two forms, upright and rosette, (See Section III), Chenopodium

rubrum and Aster brachyactis occurred occasionally, and associated with

these three species were clumps of Hordeum jubatum and scattered plants
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Figure 28, Phragmites runners,
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Figure 29, Zone of vegetation between Phragmites
and bare mud,
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of Scolochloa festucacea,

The west end of station II joins station III, Here the ground
was firm, moist, and bare except for the centre where it was covered with

dead Lemna, There was a zone around it of Atriplex patula (3), Cheno-

podiun rubrum (3), Scolochloa festucaces (2), Aster brachyactis (1) and

Scirpus paludosus (1), The vegetation increased in density towards the

Phraguites where the Atriplex patula formed a more or less pure understory,

Station IV, lying south of station III, had a central area which

was bare except for a few seedlings of Scolochloa festucacez, Chenopodium

rubrum and Ranunculus seeleratus, Around this bare area was a broad

zone dominsted by Atriplex patula (rosette form), with Chenopodium rubrum

(3), Rumex maritinus(2), Hordeum jubatum (2) and Aster brachyactis(2),

. (One patch approximately 36 m, square was pure Atriplex patula of the

upright form,)

Station V contained standing water 30-60 cm, deep supporting a
flourishing growth of Lema minor, The stubble was 55 cm, high and
occasional Phragnites plants had survived, In these clumps of Phragmites

grew Ranunculus sceleratus, Rumex marditimus and seedlings of Aster brachye

actis,

Station VI is opposite station I on the east side of the track
leading to the creek, The changes here during the summer followed the
same pattern as in station I, By late August the vegetation was spreading
in towards the centre of the ares from the fringing Phragmites, (Figure 33%)
Station VI is more than 800 m,long and at the eastern end water persisted

in two pools —- the remnants of a body of water that filled the whole



tation I Cook Creek, showing more or less bare
central area and zone of vegetation clese to

the Phragmites,
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Figure 31, Profile of vegetation, Cook Creek Station I,

(For key see page 202)




showing vegetation between the hx

stand (R,H.S,) and mud (.L,1,S,) which

occurs beyond the Atriplex patula,
(for key see page202)
Secale 2 inches=1 metre.
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Figure 32, Cook Creek Station I belt transect
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gtation in early spring., These pools were surrounded by a broad zone
of water-logged muck with dense Phragmites stubble, the only vegetation

being on smell piles of drift where a few plants of Chenopodium yubrum,

Rumex maritirms var. fuesinus and Atriplex patula had become established

(Figure 34), At the western end & traonsccet from the bare centre

in either a mortherly or southerly direction passed into a zone of snall

Scolochloa festucaces plants 7-15 cm, tall with young Atriplex patula and

Chenopodium rubrum, This merged into a zone of varying width consisting

predominantly of Atriplex patula, Chenopodium rubrum and Scolochloa

festucacea (Figure 35), As the season progressed many of the Atriplex

patuls and Chenopodium rubrum plants became large and woody, the mgjority

between 1,3 = 1.5 m, tell with a spread of 1 - 1.8 m¢  They were shallowly
rooted and well spaced, with Scolochloa and the rosette form of Atriplex
patula spreading over the ground between them (Figure %), Puccinellia

. nuttalliasna, ister brachyactis and Hordeum Jubatum were occasionally

recorded, particularly near the Phragmites, Together with the afore-
‘fmentioned species they made a dense zone which understoried the Phragmites
until the shade from this plant became too dense for subordinate vegetation,
Vhere sand from the track spilled onto the marsh there were a few

plants of Sperguloria salins, Hordeum jubatum and Rumex maritimug var,

The Pass., The area between 22 lLanding Road and the Road, stretehing
ag far as Cleir Lake, was inundated with shallow water in the early

spring of 1958, much of it remsining thus throughout the season, - At The

:‘Pass this flood~water lay close to the road where the forest had been cleared
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Cook Creek Station VI in the distant
right-hand side is one of the persis-
tent pools, Central foreground shows
a plant of Chenopodium rubrum, among
tall Phragmites stubble,




Figure 35, Bay VI, Transect from centre (L,H.S.) to
Phregmites fringe,
(For key see page 202 )

(seaTest="T6tre)




Figure 36.  Cook Creek VI, DProminent tall plants of Chenopo-
dium rubrum growing with Scolochloa festucacea
end Atriplex patula,




for a short distance to allow for a duck flyway,
There was s condensed sequence of zonation from the water to the
road which had a species cover/abundance as follows:=

Zl Ranunculus sceleratus (4
Rumex meritimus var, fueginus

Bidens cernua

Typha latifolia

Epilobium glandulosum var, adenocaulon

Chenopodium rubrum

Cicuta maculata

Setaria virdis

(The Rammeulus
gceleratus and Rumex
were the only species
in flower)

.
R

NN NSNS
DN N
B T NI N S o

Z Epilobium glandulosum var, adenocaulon
Rumex maritimus var. fueginus

Bidens cernua

Setaris virdis

Ranuneulus sceleratus

Typha latifolia

Polygonum persicaria

General height
12 -~ 35 eom,

NN TN TN TN TN N
DO

General height
75 cm,

Z Epilobium glandulosum var. adenocaulon
2 Stachys palustris

Polygonum hartwrightii

Cicuta maculata

NN
NS IS AN RS |

Lycopus  americanus

Seutellaria galericulata

Carex pseudo-cyperus

Rorippa islandica var, fernaldiana
Mentha arvensis var, villosa
Carex atherodes

Urtica dioica var, procers

Galiwm trifidum

b b b bt bt e DO PO

S R N P I T N N ) N e e s R g R I e et el

23 Solidago canadensis
Cirsium arvense
Sonchus arvensis var, glabrescens
Polygonun cenvolvulus
Lycopus smericanus
Urtica dioica var, procera
Rumex maritimus var, fueginus
Eupatorium maculatunm
Atriplex patula
Scolochloa festucacea
Impatiens capemsis

Meadow! vegetation
on sandy, welle
drained soil bYordering
the road,

TN TN TN TN TN TN TINSTINSN TN PN SN TN TN TN NN
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Aster praealtus él
Carex bebbii 1
Carex stipita (1

Chimey Marsh, Chimmey Marsh, typicel of all the marsh shores

east of it, is situated 17.7 km, east of Delta at the original site of
Kirchoffer Lodge, marked by an old stone chimney on the south side of
the Road, The Road forms the northern boundary of the marsh which extends
westwards to a small sandy spit running in a south easterly dirsction to
the first bay of Clair Lake, the southern limit of the marsh,

There is a slight gradient from the Road to the open water (15 em,
in 26 m.)., At the beginning of June there was a 2 m, wide band of Lemna
minor on the water logged mud between the open water and the first vege-

tation, The three vegetated zones had a cover/abundance as follows:-

Zone Width Species

z 7 m. Ranuneulus sceleratus (4) Seedlings sparsely
Iipilobium glandulosum var, scattered on the
adenocaulon drying mud, and more

abundant on discone
tinuous lines of
drift, (Figure 37).

Chenopodium rubrum
Scolochloa festucacea
Renunculus cymbalaria

LRSI A

22 2 m, Ranunculus sceleratus
Epilobium glandulosum
Galium trifidum
Carex bebbil
Potentilla norwegicus
Scolochlos festucacea
Typha latifolia

(Figure 38)

A LW

Z 4 m, Typhe latifolia
Scolochloa festucacesa
Galium trifidum

NN PTINITN TN STNPTNN PN
Pt S N N N e Vs e Nt pNIP I T, g
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Zone Width Species (continued)
Dpilobium glandulosum (3;
Cicuta mzculata (2
Rumex maritimus var. fueginus (2)
Mentha aprvensis (2)
Carex bebbii (1)

The Rgnunculus sceleratus flowered in early June producing ebundant

viable seed, bub it did not perpetuate itself in 22. Epilobium glandulosum

var, adenocaulon had grown in height and width by Mid-July and this may hsve

been a factor in limiting the growth of Ranunculus sceleratus to a few

plants, Two age groups of the Epilobium occurred, clearly distinguishable
in height, one flowering at least two weeks before the other,

Ag the water level dropped and fresh areas of mud covered with
Lemna dried sufficiently to enable seedlings to become established, Hpnune

culus sceleratus played a less important part than earlier in the season,

and other vegetation changes occurred in the original zones, A belt
transect was mapped on August 19th (Figure 39) and a profile drawn (Pigure
40) across the zones which had developed parallel with the receeding water,
The abundance of species recorded on two occasions in Chimney larsh is
glven in Table I,

Towards the end of the growing season zones of vegetation were
still evident on Chimmey Marsh, but they were partially obscured by Typha
which had grown taller as the earlier established spécies began to
die, The sampling figures are given in Table 1; Zone 1, in September,

was composed of vary small plants and seedlings,
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TABIE I
SAMPLING FIGURES FOR

ZOUED VEGETATICGN O CHIMIEY IMARSH,

A M4 July B Mid September
o o .
Z 62 23 49 £2 23 24
¥ ¢ S ¥4 C S F6 C s Fo ¢S FH G 8 ¥ ¢ S oe 8

Galium trifidum 80 2.4 3.2 90 1,3 .2.6 9 2,0 3.6 10 1.0 2,0 20 1.5 2.5
Ranunculus sciéleratus 92 3.6 3.4 G0 3.6 4.3 80 1,2 1,9 40 1.5 1.7
Chenopodium rubrum 40 1,8 1.1 80 1,9 3.1 3 1,3 3.0 30 2,7 1.0 20 1,5 2.0 20 1.0 1.0
Rumex meritimus vazr,

fueginus 10 1.2 1.0 50 1.4 2.2 10 3,0 2,0 10 10 1,0 20 1,5 2.5 10 1,0 2.0
Epilobium zlandulosum 21 1.6 1.2 70 1.7 3.0 10 1,0 2,0 60 1,0 2,0 70 1,6 1.7 80 2,0 3,2 20 2.5 3.5
lenths arvensis Pl s 60 1.7 2,5 40 1,7 2,7 1w 1.0 1.0° 40 2,2 3,5 60 1.8 3,5 60 2,0.3.0
Typha latifolia 10 1.0 1.0 40 1.5 3.0 50 1.4 2.6 10 1,0 3,6 100 2,0 3.7 35 1,3 2.1 30 2,1 3.0
Rorippa islandica 20°-1,0 2,0 10 1,0.2.0 10 1,0:1,0
Carex atherodes 20 1,0 2.0 40 1.7 3.0 100 1.0 2,3 50 1.0 1,6 50 1,3 2.3 101,0°1,0
Hippuris vulgaris 20 1,0 2.5 o : ;
Atriplex patula 10 1,0 1.0 40 1,5 3.0 30 1.8 2.0
Lycopus asper 10 1.0 3.0 40 1,5 3.5 20 1.5 2.0 10 1.0 1.0
Cerex bebbii » 10 1,0 1.0 ‘ 40 1.5 2.7 10 1.0 3.0
Cicuta maculata 20 1,0.1,0 20. 2,0..2,0 20 1,0 1.0 60 2,3 3.2 502,00 .2,5
Aster brachyactis 30 2,0 3.0 20 1,5 2.0 30 1,0 1,0 40 1,0 1.0 60 1,0:1.0
Stechys palustris 201,06 2.0 80 1.7 3.4 10 1,0 1.0 10 1.0 1.0 60 1.1 1.3 10 1,0 1.0
Sonchus arvensis var, :

glabrescens 10 1,0 :1.0 80 2,2 3,2 201.,5 1.5 40 1.5 1,7 50 1.5 1.6

Ranunculus cymbalaria 100:3.0 4,0 40 2,7 4.2 : :
Urtica dioica var.procera 10 1,0 3.0 10.1,0°.1.0 40 1,5 2.0 401,00 2,3
Scirpus americanus 60 3.1 4.5
Scolochloa festucacea 20 1.5 3,5 100 2,5 3.5 50 1,2 2.8 50 2.3 3.7 30 2.8 4.0
Cirsium arvenss 90 2,0 2.8 100 1,0:1.0 60 1.5 1.8 300 1.3 2.3
Eleocharis palustris 20 2,0 4,0 '
Seutellaria galericulata 10°1,0 - 2,0 100 1,0 2,0
Calamagrostis cenadensis 50 2.6 4,0 ‘
Hordeum jubatum : 60 1,1 2.8 6 1.0 2,0
Phragmites commuis 20 1,5 2,0 50 1.0 2.5
Solidago canadensis 5:1,0-1,0
Melilotus alba . 51,0 1,0
Puccinellia nuttelliana 30 1.3 2.7
Bidens cernua : 10 1.0 1.0
Senacio concestus var,tonsus : : 40 1,5 1,2 10 1,0 1,0
Polygonum persicaria 10 1,0 2,01 2,0 2.0
Pnlyzonum haotwrightid ( 10 1,0 2,0

Ewpatoriun maculatum ‘ 20 1.0 1.3
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Chimmey Marsh transect,

Figure 39,
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Figure 40, Chimmey Marsh profile showing spatial arrengement of
plants, (for key see page 202
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The soil was examined in both zone 1 and zone 4, In the former
it showed a saturated rich organic muck with narrow silty bands, This
extended to a depth greater than 60 cm, and the soft texture and high
water tableé Wade further examination difficult, At the highest point in
zone 4 the soil surface was covered with a thin layer of undecomposed
plant remains and below them the soil (Figure 42) consisted of:=-

0~ 12,5 em Light brown sandy loam with some roots and

other plant remains, crumbly. pH 6.9,

12,5 = 25,0 cnm, Blackish browm sandy loam with decomposed

organic material, pH 6.8

25.5 - 28,0 cm, Light brown sandy loam

28,0 - 32,0 cm, Blackish brown sandy loam with a high propore

tion of organic material,

32,0 - 38,0 em, Discontinuous brownish black sandy loam,

38,0 = 53,0 cm, Pale fawn loamy sand,

53.0 -~ 98,0 cm, Sandy gravel,

Water table was 75 cm, from the surface,

The sandy spit which forms the west boundary of Chimney Marsh had
zoned vegetation on both sides, an interesting feature being that the
zones were not composed of the same species as in the main marsh, {rable II)

The commmity at the end of the spit had a cover/abundance as

followsim
Zonation at the end of spit Zl 22 23 Z 4
Chenopodium rubrum 4 34

Seolochloa festucacea 3 1



Zonation at the end of spit (continued) 2 Z VA Z

Rumex maritimus var, fueginus 1
Renunculus sceleratus 1

Aster bfachyactis 4
Atriplex patula 5 locally
Phragmites communis

Scirpus validus

Stachys palustris

Sonchus arvensis var. glabrescens
Epilobium glandulosum var, adenocaulon
Carex atherodes

Potentilla norwegicus

Urtica dioica var, procera

Cirsium arvense

RSN N
= PO
NV

[\ V)

Hutchinson's Marsh, This small marsh lies immediately south of the
Road and a little west of its junction with the main road to Delta, It is
bounded on all sides by slightly elevated ridges, those on the north, south
and eagt being more sandy than that on the west,

The central depression was formerly occupied by dense beds of
Phracmites, scattered remmants of which still survived at the west end,
The depression was filled with water in early June and had a narrow surroun=-
ding zone of mud, It was being colonised with vegetation that showed clear
zonation,

The following list indicates the general sbundance of species in the

visually predetermined zones,

Zone Width Species

Zl 3=5 m, Aster brachyactis 4 Young plants,
Chenopodium rubrum 2 Small seedlings
Ranunculus sceleratus 1 7.5 cm, high
Atriplex patula 1) (Figure 43)



Zone

3

&3
W

45 1,

BSpecies

Ranunculus sceleratus
Puecinellia nuttalliana
Scirpus americanus
Aster brachyactis
Atriplex patula
Chenopodivm rubrum
Eleocharls palustris
Ranunculus cymbalaria
Phragmites commmnis

Sonchus arvensis ver, glabrescens

Juncug bufonius

Sedirpus americenus
Dleocharis polustris
Hordeun Jubatum
Ranmeulus ¢ymbalaria
Rumex maritimus var, fueginus
Sonchus arvensis
Chenopodium rubrum
Cicuta mgculata
Roripps lslandica
Typha latifolia
Phragmites commmnis
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locally

On the ridgze, Z3 merged into a fourth zone, most of which was

covered by dead vegetation from 1957, when the area wes first examined

in 1958,

gl

However, in bare patches small plants of the following species

were recorded:

Aster sp., Typha latifolia, and first leal stege grasses which were not

Sonchus arvensis ver, glabrescens, Lycopus americanus,

jidentified,

The pattern of vegetation is illustrated in belt transect Figure

44, and the cover/ahundance date from the transect parallel with it is

given on page 89,
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Figure 41, Chimey Marsh in July showing the three
main zones of vegetation from R, to L,

Z. Ronunculus sceleratus

1

22 Epilobium glandulosum var. adenocaulon,

Z3 Typha latifolia and Cicuta maculata
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Figure 42, Soil excavation in Zone 4,
Chimney Marsh,
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Figure 43,

Hutchinson's Harsh, Zone 2 showing Ranunculus

geeleratus, Chenopodium rubrum, Atriplex patuls

(rosette)



TABLE II
FREQUENCY, COVER/ABUNDANCE AND SOCIABILITY OF VEGETATICN

O EAST SIDE OF SPIT BOUNDING CHIMNEY MARSH

TO THE WEST,
4 Za

‘Species ¥ ¢ s ¥ ¢ s T%
Scolochloa festucacea 100 2,5 4.1
Rumex maritimus var,.fueginus 100 1.3 2,2 100 3.9 3.8 10
Chenopodium rubrum 60 1,5 2.5 10
Ranumeculus sceleratus 80 1.0 1.4
Atriplex patula 10 1.0 1.0 90
Stachys palustris 30 1.3 1.7
Epilobium glandulosum var, adenccsulon 100
Aster brachyactis 70
Polygomum persicaria 10
Sonchus arvensis var. glabrescens 20

a8
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The ridge continued south between two extensive areas of water
fringed with beds of tall dead Phr%m__ites, This Phragmites was producing
numerous runners wiich were rooting at the nodes and growing e;way from
the water towards the centre of the ridge, In one small patech 187 vigorous
runners were counted, In the water, there was little sign of growth in
existing Phragmites,

The dominant plant on this ridge was Ranunculus cymbalaria forming
a pure turf in places, and spreading by runners, Occasionally it was re-

placed by Seirpus americanus, On the sides of the ridge the following

species were recorded: Ranunculus sceleratus (3) and Agter brachyactis

(3), well grown clumps of Puccinellis nuttalliana and Agropyron sp.,

Rumex meritimus var, fueginus (2), and a few seattered tillers of Scolochloa

festucacea, Also occasional were Potentille snserina, Plantago major,

lMentha arvensis var. yillosa, Urtica dioica var. procera, Glaux maritima

and Juncus balticus var, littoralis.

By mid-July the water level in Hutchinson's Marsh had dropped consi-
derably and the zones of vegetation had extended their range, In mid-iAugust
most of the area previously occupied by water had become covered with
vegetation, Aster brachyactis was then dominant throughout the lower

zones (formerly Zl and Z2) which could be partially divided into two zones

by the frequent presence of Eleocharis palustris, Chenopodium rubrum and

Atriplex patula in Z. and the absence of Eleocharis palustris and Cheno-—

1
podium rubrum in 22. Less frequent species but common in both zones were

Rumex maritimus var, fueginus, Cuscuta campestris (on the Aster) and

Hordeum jubatum, while Puccinellis nuttallisna occurred only in 22.
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The pattern in the msrsh and on the ridge had changed as can be
seen by comparing the two belt transects (Figures 44a and 44b), and the

ridge vegetation now included Hordeum jubatum (3), Aster brachyactis (2),

Atriplex patula (2), Lycopus asper (2), Sonchus srvensis var, glaberescens

(1), Cirsiun arvense (1), Typha latifolia (1) and Phragmites communis (1).

3, MARSHES ACCESSIBLE BY THE DELTA ROAD

Avocet Marsh, On both sides of the mein road to the village of
Delta there are low-lying, marshy areag, In 1958 some were bare, sugges—
ting that they had been flooded for a long period of time, while others
had indications of recent standing water though it was evident from plant
remains that a little vegetation grew on them in 1957,

In early June the area called Avocet Maxsh (Figure 45) was almost
completely imundated with water containing a rich growth of algae, mainly
Cladophora sp., much of it in the first stages of decay., A little to

the south near the railwaey line a mosaic of tall dead Spartina pectinatus,

Scolochloa festucaces, Scirpus americanus and Carex atherodes covered

the ground except in irregular depressions which had recently held water

but were dry, Among the Scolochloa, which in contrast with the other

remant plants showed vigorous signs of new growth, there was a pioneer

commmity of Aster brachysctis (3), Eleocharis palustris (2), Sonchus

atvensis - (2), Atriplex patula (2), Cirsium arvense (2) and Stachys
palustris (2), Other depressions were being occupied by seedlings of

Atriplex patula, Chenopodium rubrum and Ranunculus sceleratus,

In late June the area of surface water was considerably reduced,
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Figure 44b
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Species

Aster brachyactis
Chenopodium rubrum
Atriplex patula
Puccinellia nuttal-
liana
Salicornia rubra
Suaeda depressa
Ranunculus seeleratus
Ranunculus cymbalaria
Scirpus americanus
Eleocharis palustris
Hordeum jubataum
Sonchus arvensis
var.glabrescens
Senecio congestus
Cirsium arvense
Lycopus asper
Potentilla anserina
Rumex maritimus var,
fueginus

TABIE III,

COVER/ABUNDANCE AND SOCIABILITY FIGURES FROM A BELT

TRANSECT PARALLEL WITH FIGURE 44,
HUTCHIITSAI 'S MARSH

NMetre quadrats; number 1
abuts on the bare md,

2.4 2,4 2.4 2.4
1.3 2,3 2.3 1.2 1.2 2,3 2.3 2.3 3.4
1.3 2,3 1.2 2,3 2,3 2.2 1.2
1.1 1.1 2,3 1.2 1,3 2.3 1.1
1.1 1.2
1.1 1.1 2.3 1.3
2.4 2,3 2.4 2,4 2,3
1.5 2.4 2.4
1.11.5 1,5 1.3 4.4
2.4 3.3 3.4 4.5 4.4
2,1 1.21,3 4,545
1.1 2.3
1.1 1.1

10 11 12 13 14 15

16 17 18

3.3 1.2
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and mud covered with decaying algee and Phragmi tes stubble was exposed
in a zone parallel with the dyke, (Fisure 46), This mud gradually became
colonised, and the area (x) had pure patches of Aster brachysctis in some

places and elsewhere scattered individuals, Chenopodium rubrum (Figure

47) followed the same pattern and was particularly dense towards the

fringing dead Phragmites, Rammeulus sceleratus grew most abundantly

on the banks of the dyke, but its seedlings were well dispersed through-
out (x). The number of species increased and this area (Figure 45) was

sampled on July Tth with the following results:

Species ‘ ¥% c S
Chenopodium rubrum . 88 2.7 3.8
Seolochloa festucacea 9% 1.8 3.6
Agriplex patula 16 1.4 2,1
Renunculus sceleratus , 30 1.4 2,7
Aster brachysctis 34 1.7 3.2
Rumex maritimus var,fueginus 14 1.6 1.7

As the water diminished and growth continued, the avea of vege~
tation increased, assuming a mosaic pattern. The composition of the three
major wnits in the mosaic ave listed in Table IV. (Figures 45 and 49)

Within this mosaid of vegetation there were many small areas which

were still more or less bare, except for seedlings of Scolochloa festucacea,

Chenopodium rubrum and Ramunculus sceleratus which had germinated in the

algal skin overlying the saturated mud, (Figure 50)., The seeds must have
been present in the mud and remained dorment until conditions favoured
their germination, for these species had not flowered in the area znd no .
living vegetation remmsnts were found in the mud,

Other species were recorded growing on drift lines and on accumu~

lations of dead vegetation, including occasional plants of Ranunculus



Figure 45,

(x)

Avocet Marsh July, looking north towards
the forested ridge, showing the pioneering
vegetation (%) encroaching upon the water
covered Phragmites stubble, and deeper open
water on I, H,5,
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Pigure 46,

wvocet Marsh, Half-metre quadrat placed on
bare Phregmites stubble on June 16,

Figure 47,

Avocet lMarsh, Same as above on July 7,
with dense growth of Chenopodium rubrum,
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Pigure 48, Avocet Marsh, Scolochloa festucacea dominated

area. September 4, 1958,

Figure 49, Avocet Marsh, Chenopodium rubrum dominated
area, Jeptember 4, 1958,
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TABLE IV
AVOCET MARSH, COMPOSITIGN OF THREE UNITS FORMING

MOSAIC (F VEGETATION, SEPTEMBER 4TH 1958,

Species, Unit with Seolochles Unit with Chenopodium  Unit with
festucacea rubrum Mixed composition
dominant (Figure 48) dominant (Figure 49)

7% c S % c S % ¢ S
Scolochloa festucacea 100 3.8 4.9 100 1.9 2,1 100 1.7 3.7
Aster brachyactis - 80 1.4 2,3 - - - 90 2,0 2.8
Chenopodium rubrum 60 1.5 2.1 100 4.4 4,6 70 2.5 3.4
Atriplex patula 10 1.0 2.0 20 1.0 1.0 25 1,8 2.2
Rumex maritims var,
fueginus 20 1.5 2.0 : 70 1.8 2.5
Ranunculus sceleratus 3% 1.3 1.9
Hordeun jubatum 10 1.5 3.0
Seirpus paludosus 10 1.0 2,0
Seirpus validus 5 1,0 1.0
Seirpus acutus ‘ 5 1.0 1.0



sceleratus, Rumex maritimus, ver. fueginus, Aster brachyactis and
Scolochlon festﬁc&oea, and more rarely Ranunculus gymbalaris,

The arca to the south had a dense cover of vegetation in September,
and resembled the Mwet-meadow! association described by Weaver (1954). The
F%/C/S of the south east portion of Avocet Marsh, immediately north of

the Railway lLine,m September 11lth, 1958: was:ie

Species, F% ¢ S
Aster praealtus 50 3.8 2.7
Sonchus sxrvensis var.glabrescens 50 2.7 )
Phregmites commmis 30 2.3 3.5
Spartina pectinatus 50 2,4 3.6
Cirsium arvense 35 1.3 1.9
Atriplex patula 35 1.3 2.3
Hordeum jubatum 45 1.3 2.7
Mentha arvensis ver, villosa 10 1.0 2,0
Melilotus alba 5 1.0 2,0
Scolochloa festucacea 40 3.2 4,0
Aster brachyesctis 35 3.0 4,1
Puceinellis nuttalliana 10 1.0 2.5
Chenopodium rubrum 5 2,0 4,0
Stachys palustris 10 1.0 3.0
Suaeds depressa 5 2,0 4,0
Scirpus paludosus 5 1.0 3.0
Polygonunm remosissimun 5 2,0 2,0
Scirpus acutus 5 1.0 1.0

The marsh on the east side of the main road showed no sign of
vegetation until July, The standing floo0d water was deeper and more
persistent, being directly influenced by wind tides from Lake Manitoba
via the sluice, The pattern of drying was very like that just described
for Avocet Marsh, but later in the season the vegetation showed a pattern
of zonation rather than a mosaic, probably because there is a slight
gradient from the road to the bay,

The areass close to the surviving Phragmites were the first to

become colonised, Ranunculus sceleratus was a frequent pioneer, sometimes




growing clumps but more often as scattered individuals. Scolochloa
was also frequent and Aster brachyactis, Rumex paritims ver. fueginus,

Chenopodium rubrum and Atriplex patula occurred oceasionally, On

raised mounds of dead roots aﬂd‘ similar debris a few plants of Senecio
congegtus were growing well,
By September the composition of vegetation which had developed in

two zones on the Phr%' tes stubble is given below:

Species Zone 1 Zone 2
¥ ¢ 8 ¥ ¢ S

Seolochloa festucacea 100 2.2 3.7 100 3.6 4.4
Chenopodium rubrum 60 1.7 2.5 40 1.5 1.7
Agter brachyactis Q0 1.6 2,6 100 2,6 3.8
Atriplex patula 10 1.0 1.0 10 1.0 3.0
Rumex maritimus ver.fueginus 30 1.3 1.0 30 1.0 1.0
Ranunculus sceleratus 10 1.0 1.0 - - -
Hordeum Jjubetum 10 1.0 3.0
Suseds depressa 10 1.0 3.0

The third zone was contained within the living remmants of Phragmites,

and consisted of Phragmites (5), Hordeum jubatum (3), Sonchus srve=

nsis  (3), Cicuta maculata (1), and Teucrium occidentale (1).

Sowls! Marsh., Between the old reilway line and the road,
stretching in a southerly direction for more than a kilometre is a
slightly uneven marshy region, The hollous nheld water for considerably
longer than the higher parts and nearly all the area lacked vegetation (Figure 51)
until mid-July, By this time it was estimated that seventy percent of
the most northern part bore vegetation, and a broad transect was mapped to

how the dominants (Figure 52).



Flgure 50, Algal skin and young plants of Chenopodium rubrum
Scolochloa festucacea and Ranunculus aceleratus,

Figure 51, Sowl's Marsh showing lack of vegetation June 1958,
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Most of the area within 800 metres south of this transect
remained bare until the end of the season, but isolated patches of Hordeum

Jubatum and Puccinellia nuttalliena, and a few clumps of Seirpus paludosus

appeared, Towards the southern limiis a mixed commumity of Hordeum

Jubatum and Puccinellis nubtaliana with Atriplex patula, Chenopodium

rubrum end Aster brachyactis grew on ground that had been burnt in the

latter part of 1957,

A.fs mentioned earlier, most of the land on both sides of the msin
road to Delta had been inundated with flood water from 1955 (or esrlier)
wntil 1957 when much of it bore & dense cover of vegetation, In some

places Scirpus validus was dominant, in others Scirpus paludosus, and in

a third type, Iypha lstifolia, In all these areas pools of water had

persisted throughout 1957 and some contained water to the end of 1958,
Hovever, the majority dyxied out during the summer and by the autum many
had a peripheral fringe of vegetation,

The mesdow dominated by the remsins of lagt year's Scirpus validus

had a ground cover in lete July (Figure 53) with the following 'wet

meadow! composition (F%/C/S from 20 meter squares thrown at random):

Species F% c 5]
Aster brachyactis , 100 2.4 3.6
Atriplex patula ‘ 80 2,1 3.2
Hordeum jubatum 20 1.5 3.0
Sugeda depressa 20 1,0 3,0
Scirpus validus 80 1.7 3.0
Pucecinellia nuttalliana 10 1,0 1.0
Chenopodium rubrum 60 1.0 1.7
Eleocharis palusiris 10 2,0 3.0
Rumex maritimus var,fueginus 10 1,0 1.0
Ranwnculus sceleratus 10 1.0 1,0
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The above is illustrated by the profile Figure 53 (see page 202

for key).

South of Cadham Bay, South of Cadham Bay there is a considerable

area of marsh containing two large central persistent lagoons, and other
smaller bodies of water, In the past much of the area had been occupied
by Phragmites, but in the spring of 1958 some parts were bare, some
covered with dead Phragmites or with remnants of other vegetation,

In June the western part of this area was accessible‘by a track

passing Love's Farm, and flooded 'wet meadows' containing Sonchus arvensis

var. glabrescens (5), Puccinellia nuttalliena (2), Suseda depressa (2),

Atriplex patuls (2), Ranunculus cymbalaria (2), Glaux maritima (2),

Salicornia rubra (2), Eleocharis palustris (2), Carex atherodes (2), and

some pure patches of Scolochlon festucsecea, Below these nmeadows were

many acres of dry black earth which was beginning to ecrack, It was firm

to walk on, and clumps of Puccinellia nuttaliana were growing on it, with

a few seedlings of Atriplex patula and Agter brachyactis, generally

associated with patches of Phragmites l-2 metres in diameter, Several
runners had been put out, and the general height of Phragmites was 60 cm,

It meiged into a broad discontinuous band of Scirpus validus which surroun—

ded the whole marsh, In between the patches of Scirpus, the mud wes

being colonised by Ranunculus sceleratus, Chenopodium rubrum, Aster brachy-

actis, Hordeum jubatum,and Puccinellis nutalliana,

Almost impereceptible depressions, which were probably more saline

than their surroundings, were first covered by an association of Salicornis
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rubra, Suaseda depressa, and Puccinellis nuttalliana, growing in an open

commmity, with Gleux maritima, Triglochin maritimum, and rare plents of

Chenopodium glaucum var, galinum, Ranunculus cymbalaria colonised the

edges of the depressions its rumners radiating from the parent plant and

causing it to spread rapidly. _Aster brachyactis and Chenopodium rubrum

wore codominant with it,

Pintail Slough, Pintail Slough runs in a northwest to southeast
direction crossing the main road, 5.6 km south of Delta village through
'wet meadow of the type just described, At the beginning of the season
the slough was full of water containing a dense growth of filamentous
green algae, By the end of July, much of the water had evaporated
leaving a layer of Enteromorpha sp, on the exposed mud, This gradually
became bleached and dry, and formed an effective blanket over the under-
lying mud, preventing its rapid drying; with the result that the mud
remained moist throughout the summer,

After an initial period of drying the mud was invaded by a dense

growth of Aster brachysetis with occasionsl Chenopodium rubrum and

Atriplex patula, which formed a compact zone on the mud along the edge

of the slough., The surface 15 cm, of mud was very soft and sloppy,

but underneath this the ground was firmer,  Relies of Scirpus velidus

and Phrégmites with Carex atherodes formed a zone behind this,

As more mud was exposed by the receding water, it dried and slowly
became colonised by plants which gradually spread in from both sides of
the slough and eventually met in the centre, Higher up the slough banks

a variable zone developed with Seirpus validus, Carex atherodes, FPhrag-
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_—Fhragmites

—Puccinellia and
Hordeum

—Chenopédium, Scirpus
Scolochlos and
Hordeum

Figure 54, Pintail Slough meadow, Showing Phragnites
communis in the distance then a broad zone

of Hordeum jubatum and Puceinellia nuttale
liana with a& few Chenopodium rubrum plants,
In the foreground Chenopodium rubrum, Scirpus
paludosus, Scolochloa festucacea and Hordeum

Jubatum,
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mites commmis end Scolochloa festucaces as co-dominants, and frequently

egsociated with the, Rumex meritimus var, fueginus, Aster brachyactis

and Scirpus Ealudoaus.‘ This zZone merged into the meadow where the vege-'
tation in some places was patchy and sparse and in others formed a fairly
close cover (Figure 54), It included the following species in decreasing
order of abundance,
Puceinellia nuttalliana
Seirpus paludosus
Aster brachyactis
Hordeum jubatum
Chenopodium rubrum
Suseda depressa
Chenopodium glaucum var, salinum
Aster fringed the depressions in the meadow which hed recently held
water but were then dry,
The transect (Figure 55) shows a representative belt across one
bank of the slough in September (Figure 56). Some indication of the density

of plants in the two newest zones was obtained by counting the number of

seedlings in 15 cm. squares teken at random in each zone (Table V).

4. VMARSHES FROM PORTAGE CREEK WESTWARDS

In considering areas on the south side of the main series of bays
forming the Delta Marshes, certain stations were selected to show the main
types of marsh habitat and included areas inundated with water throughout
the season, areas which dried out completely and those which dried partially;
sloughs, channels, and some of the stages between typical marsh and wet

meadow,
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Belf transect

ough,
Forckey see page 202

Pintail S1
(Seale 2" = 1 metre)

(

Figure 55,
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Figure 56, Pintail Slough in September showing bare
central ares and zone dominated by Aster
brachyactis with Phragmites and Seirpus

validus behind,




TABLE V
NUMBER OF PLANTS IN 15 CM, SQUARES IN
A, RECENTLY BARE MUD;

B, ASTER BRACHYACTIS

Z0NE,

A ' B,

_lost recently bare mud _Aster zone
Chenop;dium rubrum 68 105 8 14 19 11 12 6 4 18 18
Scolochloa festucacea 47 45 67 21 25 26 2 22 2 3 2
Aster brachyactis 4 26 T T 371 48 83
Rumex maritimus var.fueginus 1.2 1
Ramumeculus seeleratus 2 1

Lot
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Portage Creek, Portage Creek is a broad chammel rumning in a north-

south direction and ecarrying flood water to Simpson Bay from the low-lying
areas to the south, The northern part of the channel is permanently
filled with water, The southern regions dried out as the general water
level dropped during the summer, and here the vegetation followed much the
same pattern as seen in Pintail Slough,
Three stations were studied in the neighbourhood of Portage Creek

and will be considered in turn:

i. BSlough west of the section road, -

ii, Creek shoreline,

iii, Marsh south of Simpson Bay.,

i. Slough West of the Section Road, This oval-shaped slough was

filled with water in early June, but the northern end showed signs of
drying, There is a gradual slope from the surrounding meadow and the road
down to the marsh, snd along thig gradient the invading vegetation showed
signs of gonation as the level of the water in the slough dropped,

On July 17th e belt transect running across the zones at the northe
west end of the slough was mapped, (Figure 57). The zone immediately above
the water consisted of patchy but fairly dense Phragmites stubble, overlain

with a layer of dried algae and Lemns, bearing s few widely scattered seed-

lings of Ranunculus sceleratus, Atriplex patula and Rumex maritimus var,

fueginus,
The first conspicuous zone of vegetation, sbout 30 cm. in height

(Figure 58), was composed of Renunculus sceleratus (%), Atriplex patula (3)




Figure 57, Portage Creek Slough., Belt tramsect,
July 9th., (For-key see page 202)
(Scale 2" = 1 metre)

60T
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Figure 58a, Reaunculus sceleratus and Rumex maritimus
var, fueginus from zone 1, Portage Creek slough.

Figure 58b, Atriplex patula from zone 1, Portage Creek

slough,
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crowded in clumps, Rumex maritimus(3), Chenopodium rubrum(2), and

Scolochloa festucaces (2). The Ranunculus had produced many flowers

and the vegetation was flourishing, .The zone varied considerably in
width depending on the gradient and therefore, the speed with which

Senecio congestus was able to colonise the next narrow zone, Hordeum

Jubatum was frequently present with Senecio and became the dominant in
the following zone (23),

In both zone 2 and zone 3 Epilobium glandulosum var, ademocaulon,

Aster brachvactis, Rumex maritimus var, fueginus and Atriplex patula

were frequent and Bidens cernus, Polygonum persicaria, Typha latifolis

and Scolochloa fegtucacea occasionally recorded, In certain places one

or both of these zones became obscured by zone 4 which was predominantly

composed of Scirpus validus, (Figure 59).

In September when the transect was ree-examined it was noted that
zone 1 had extended its range to more than three times its original area,
The higher zones had become somewhat obscured by the increase in height

of their inhabitants., The Senecio congestus had disappeared end the

Hordeum jubatum was more or less hidden by the growth of Scolochloa

festucacea, Aster brachysctis, Epilobium glandulosun var, adenooaulZn,

Chenopodium rubrum and Atriplex patula,

ii, Creek Shoreline,
Substratum on the Shore of Portage Creek:
0~7.5cm Grey sand,

7.5 = 10 em, Black &tained sand rich in hwmus with
distinet plant remains,
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10 - 18 cm, Dark grey sandy silt smelling of hydrogen
sulphide and containing a few roots,

18 = 55 cm, Black silty sand, saturated, merging into
dark grey clay with a few large stones,

55~ 90 cm, Grey sand and clay,
The water table was 23 cm, from the surface,
The aquatic vegetation in the creek consisted of extensive
patches of:
Potamogeton richardsonii 53;
Potamogeton pectinatus 3
Enteromorpha and other green algae (3
Myriophyllum exalbescens 2
Ceratophyllum demersum 2
Seirpus acutus grew along the shore line in open stands and in

many places wave action had washed out the Scirpus americanus var, poly-—

phyllus, which grew some distance in from the water's edge forming a

small cliff, Vhere the Scirpus americanus had died numerous Aster

seedlings were germinating on the exposed roots and rhizomes, Immediately
behind the Scirpus, on the meadow side, were patches of seedlings of

Atrivlex patula, clumps of Puccinellis nuttalliana in flower, occasional

young plants of Chenopodium rubrum, Ranunculus sceleratus, Ranunculus

cymbaloria and Juncus alpinus var. rariflorus, forming an interrupted
zone, DBehind this were two zones, the species of which are summarized
in Table VI,

Where fresh lines of drift,occurred seedlings of Atriplex patula ,

Chenopodium rubrug,Chenopodiun glaucum var, salinum and Aster brachyactis

had germinated, This pattern of vegetation merged into dead Scolochloa

fegtucacea and Spartina pectinata, and thence into wet meadow which




Figure 59,

Portage Creek Slough ®vast of the seation road, Showing L, to R,

Scirpus validus (Z,), Hordeum jubatum (Z.), Senecio congestus (2
and zone with Famiteulus sceleratus, Atréplex patula (Zl) etc,,
surrounding bare Phragmites stubble,
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TABIE VI

VEGETATION ALONG THE SHORE OF PORTAGE CREEK,

Zl 22
Species 6 ¢ S ¥ ¢

Aster brachyactis 100 2.6 3.4 40 2,0
Puccinellia nuttalliana 60 1.0 3,1 10 1.0
Eleocharis palustris 30 3.0 4.7 10 2,0
Ranunculus cymbalaria 40 1.7 3.2 40 1.7
Atriplex patula . 30 1.7 3.7 30 1.3
Chenopodium rubrum 10 1.0..3,0 20 3.0
Scirpus validus 10 1.0 1.0 20 2.5
Glaux maritimus 10 1.0..1.0 20 1.0
Polygonum ramosissimum ~ 10 1.0.1.,0 10 1,0
Artemisia canadensis 30 1,0 1.5 40 1.5
Seirpus americanus 10 3.0 5,0 10 2.0
Hordeum jubatum ‘ 30 2.0
Sonchus arvensis var., glabrescens 10 1.0
Ranunculus sceleratus 10 2,0
Suaeda depressa 20 1.5
Carex atherodes 10 3.0
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consisted of the following species, listed in decreasing order of

abundance:

Atriplex patula
Seolochloa festucacea
Cirsium arvense
Achillea millefolium
Senecio congestus var, tonsus
Artenmegia vulgaris
Stellaria graminea
Astragalus bisulecatus
Glaux maritina
Potentilla anserina
Seilrpus americanus
Phragmites communis
Cicuta maculata
Carex atherodes

Carex bebbii

Spartina pectinata
Aster praealtus

Symphoricarpos - oceidentalis grew on rising ground in the meadow

in two large patches with Viola ruguloss beneath it, In the cart
tracks across the meadow the following species were found:

Triglochin maritims

Scirpus paludosus

Suaeda depressa

Salicornia rubra

Juncus balticus var, littoralis

At the end of the meadow there was a belt approximately 20 m,

wide with Puccinellia nuttallisna, Hordeum jubatum and Eleocharis

palustris as co-dominsnts and occasional Atriplex patulas,Suaeda depressa

and Scirpus validus, This 'meadow! vegetation (average width 60 m,) was on
slightly higher ground than the marsh to the east, and seemed to have been
relatively unaffected by standing high water as a layer of undecomposed
humus overlay the soil,

To the east of this meadow and lying south of Simpson Bay is a

marsh - approximately 1,7 km across., It consisted of an extensive area
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of saturated soft mud surrounding a shallow basin of water, At the

southern end of there were scattered clumps of Scirpus acutus growing

in shallow water rich in decaying algae,

Between 180 end 200 m, from the water was an almost pure zone

of Aster brachyactis 70 m,wide, Ranunculus sceleratus was rarely
recorded with it, In some places the Aster formed a dense cover, else~
vwhere the commmity was more open, The highest part of the zone was

invaded by Chenopodium rubrum which becare co-dominant with the Aster,

and this mixed zone gave way to a belt 20 m, wide composed of Puccinellia

nuttellisna, Scirpus validus, Atriplex patula, Aster brachyactis, Suaeda

depressa, and Chenopodium rubrum, which merged into the meadow described

earlier,

MacDonald's Marsh, At the northwest side of Portage Creek are two

elongated persistent pools and a third opening into Cadham Bay immedistely
south of Cherry Ridge, Their geographical relationship indicates that
they were probably one unit in recent years,

Cherry Ridge is a narrow, sandy strip of land with a flou{ishing

growth of Seirpus acutusin the shallow water along the shore, Atriplex

petula seedlings were present on little drift lines close to the water,

and where there was a more extensive cover of drift, Senecio congestus

var, tonsus had produced a dense growth,  This zone was 2<3 m, wide and
replaced on higher ground by meadow vegetation with abundant Scolchloa

festucacea, Scirpus americanus, Carex palustris; frequent Phragmites

communis, Glaux maritima, Trifolium repens, Potentilla anserina, Tara-

xacum officinale, Aster praealtus, Heracleum lanatum, Symphoricarpos
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occidentalis, Artemisia absinthium, Urtica dioica, Renunculus sceleratus,

Ranunculus cymbaleria, Hentha arvensis; and rare Plantago major, In some

places a shrubby growth of Rosa aciculeris end Symphoricaxrpos —occidentalis

with Prunus virginisna and Salix nipra crowned the ridge,

The vegetation on the sandy shoreline of the pools differed little

from the meadow, with Puccinellis nuttelliana and Hordeum jubatum domine~

ting, The frequency/cover/sociability follows:w

Species 457 C S
Puccinellia nuttalliana 85 1. 1.8
Spergularia marina 40 1.7 2.2
Chenopodium rubrum 30 1.8 1.8
Hordeum jubatum 25 1.1 1.0
Suseda depressa 50 1.6 1.8
Aster brachyactis 35 1.7 1.4
Atriplex patula 20 1.2 1,5
Eleocharis acicularis 5 1.0 1.0
Polygonum aviculare 10 1,5 3.5
Chenopodium glaueim var,selium 10 2,0 2.5
Plantago major 5 1.0 1,0

Poplar Pools, At the south end of Simpson Bay, at its most southern
extension, lies an elongated pool with 'wet meadow' on either side, The
site lies between Portage Creek marsh and the marsh west of Tin Town,

The ‘'meadow' was a mosaic of vegetation., One area, previously

dominated by Typha latifolie had a dense growth of Atriplex patuls beneath

the dead Typha., Another had Aster brachyactis and scattered patches of

Scolochloa festucaces, Shallow pans were ringed by Atriplex patula and

Suaeda depressa, and well-marked channels in which water had earlier

accumilated, were bare, In areas where Spartina pectinata was dominant

Ranunculus cymbalaria, Ranunculus sceleratus, Triglochin maritima and Glaux
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maritima were frequent, On flat stretches of black earth with a surface
encrustation of alkali salts Triglochin was frequent in well grown clumps,

with Glaux and occasional Puccinellis nuttalliana,

Encircling the south pool in June was a zone of bare mud and short
Phragmites stubble 35 - 40 m,wide, This merged into a single zone (Zl)

of vegetation with the following composition:=

Species Z1
¥% C S
-
Ranunculus sceleratus 100 3.9 1.2
Seolochloa festucacea 48 1.9 1.6
Rumex macitimue var, fueginus 60 1.9 2.3
Atrivlex patula 20 4,0 3.5
Triglochlin mardtima 5 1.0 2.3
Senecio congestus var,tonsus 3 2,5 1.1
Aster brachyactis 8 2,0 3.2
Carex bvebbii 5 2,0 2.1

This zone merged into the 'meadow', Rapid reduction in the area
of water resulted in an increase in vegetation, snd by mid-June the
pattern had expanded from one, to two zones and the composition had changed

as followsse

ZO Aster brachyactis-small seedlings, 2
Ranuvnculus sceleratus 2
Zl Aster brachyactis

Rammeunlus sceleratus
5«20m Chenopodiun rubrum
wide Hoxdeum jubatum
Atriplex patula
Chenopodium glaucum var,sslinum
Suseda depressa
Rumex maritimus var, fueginus

Landiandl aRA* ZACIRAC IS IR =0
B W N N W

Z2 Rumex maritimus var,fueginus
Ranunculus sceleratus

2=4 m Aster brachyactis

wide Senecio congestus var,tonsus
Puceinellia nuttalliana
Atriplex patula

locally
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Z Continued =
Scolochloa festucacea é )
Eleocharis palustris
Carex atherodes é
Carex aurea
Polygonum hartwrightii (
Carex sartwellii (

In some places where the slope to the meadow was more gradusl a

S NS

third zone occurred including three species which shared local dominance

Juncus balticus var, littoralis, Hordeum jubatum and Rumex maritimus var.,

fueginus, Atriplex patuls, Ranunculus sceleratus and Sonchus arvensis var,

glabrescens were occasional and more rare species in this commnity were

Typha latifolia, Phragmites communis, Senecio congestus and Triglochin

moritima,
At this time the former Typha meadow contained:=

Eleocharis palusiris

Aster brachyactis

Sonchus arvensis var, glabrescens
Solidago canadensis

Agrogtis stolonifera

Agropyren repens

Carex aures

Juncug balticus var,littoralis
Cirsium arvense

Oenothera biennis

Helianthus anauus (
Astragalus canadensis (
Carex lanuginosa g

PTTINTTN PN
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Erigeron canasdensis
Hordeum jubatum
Phleun pratense
Cicuta maculata

locally abundant

The water at the south end of the pool had dried by the end of
August, leaving the centre water-logged and bare with a zone consisting of

scattered seedlings of Chenopodium rubrum, Scirpus acutus, Aster brachyactis

and Scolochloa festucacea round it. This in turn was encircled by a dense
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growth of Aster brachvectis with an almost uniform height of 75 em, In

this zone Senecio coungesius, Chenopodium rubrum and Sgolochloa festucacea

were occasionally recorded, together with clumps of Hordeum Jjubatum and

well~grown plants of Rumex maritimus var, fueginus, Towards the back

of the Aster zone, Typha, Sonchus and Spartina became common additions,
and indicated the beginning of the zone which eventually merged with the
'wet~meado§1;gi

The négkh and south parts of Poplar Pools are linked by a narrow,
slightly elevated neck of marsh which dried more rapidly than the pools
and showed a marked zonation in the vegetation, This followed broadly
the zones just described for the south pool but with a predominance of

Senecio congestus on the lower limit and Hordeum jubetum on the upper

limits of the zone (Figure 60),
By this time ( late August) the water in the north pool had dimi-
nished by helf and was surrounded by 4-6 m, of bare mud, There followed

5 m, of slightly drier mud covered with decaying algae and debris,

Scattered seedlings of{Chenopodium rubrum Typha latifolia, Rumex maritimus

var, fueginus, Ranunculys sceleratus, Ranunculus cymbalaria and Scolochloa

festucaces were recorded in this zone (Zl)
Zone 2 was 5-10 m, wide and contained well-grown plants of the
following species, listed in order of decreasing abundance:=

Aster brachyactis

Agriplex patula

Ranunculus sceleratus

Rumex meritimus var. fueginus
Hordeum jubatum

Seirpus validus

Seirpus paludosus,

Zone 3 was dominated by Phragmites with an understory of Atriplex



Figure 60,

Poplar Pools, Zonation at the neck, showing
Z, in the centre of the area, ringed by zones
d%minaﬁed by Senecio congestus and Hordeum

Jubatum, This merges into 'meadow' in the
foreground,
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patule, Aster brachvactis end Spartina pectinatus, This merged into a

type of ‘wet-meadow with a composition like the Sonchus-meadow, including

Sonchus arvensis var, glabrescens (3). Spartina pectinatus (2), Aster

pansus (2), Aster praealtus (1), and Cirsium arvense (1), lore alkaline

areas had scattered clumps of Triglochin meritima, Suseda depressa,

Salicornia rubra snd Puccinellia nuttallisna,

Tin Town, The sectlon road leading due north towards Tin Town
ends in a group of shooting lodges, From this point a well defined track,

carpeted with Selicornia rubra leads to Tin Town, On both sides of the

track the 'wet-meadow! consisted of patches of Spartina pectinstus which

was locally dominant and grew with frequent Scolochloa festucacea,

Sonchus arvensis var, glabrescens and Aster praealtus, Occasional Scirpus ‘

validus, Cirsium arvense, Eleocharis palustris, Glaux maritims, Atriplex

patula, Suaeda depresgsa, Carex atherodes and Carex bebbil also occurred,

At the side of the Tin Town Road - former Typha meadow was now dry

and colonised by the following species:e

Species 6 C¢ s
Aster brachyactis 60 2,2 3,5
Chenopodium rubruum 20 1.0 1.0
Rumex maritimus var, fueginus 15 2,0 2,7
Atriplex patula 95 2,2 3.3 -
Sonchus arvensis var. glabrescens 45 1.9 2.6
Polygonum interior 40 1.4 2,2
Beckmammia syzigachne 10 1.5 2.0
Hordeum jubatum 25 2,2 3,0
Puccinellia nuttalliana 10 1.0 2,0
Artemesia absinthium 5 1,0 1.0
Suadea depressa 5 2,0 3.0
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Species (contd) % c S
Scirpus acutus 5 1.0 2,0
Typha latifolia 5 2,0 2,0
Rorippa islandica var,fernaldiansa 5 1.0 1.0
Convolvulus sepium 5 1.0 1,0
Carex stipita 15 2,0 4,0
Aster praealtus 20 1.2 1.7

In many areas there were signs that there had been a good growth
of Typha in 1957,

Tin Town Creek lies approximately 500 m, from the shore of Lake
II and Lyttle Bay, and runs more or less parallel to them, A third of
the way along its length it passes the town and continues north for some
distance before entering Lyttle Bay. The creek acts as a drainage
channel and was filled with water in the spring and early summer, By
July it showed signs of drying and from then on the water diminished
rapidly, exposing mud on the banks of the creek, This soon became €0lo=

nised with vegetation showing the following clearly marked zones:-

Z, Tm Chenopodium rubrum §2§ small seedlings
Scolochloa festucacea 2

Z, 4-6m,  Aster brachyactis (2
Atriplex patuls 52
Ranunculus sceleratus 4

23 Phragmites commumnis (4)

The Fhrasmites on both sides of the creek merged into the 'wet

meadow',  Occasional plants of Rumex maritimus var, fueginus were found

in all the zones, (Figure 61)
The pattern of zonation on the drying creek banks was mapped on

July 2nd, 1958 and again on September 8th, 1958 to show the expansion of



124

3

[N

I

gure 61, Tin Town Creek, Showing central area of
bare mud, an interrupted zone of Scologchloa
and Chenopodium rubrum seedlings followed

by a zone of Ranunculus sceleratus with taller
Chenopodiwm rubrum, occasional Atriplex patula,

| Aster brachyactis and umex maritimus and
finally Phragmites compunis zone,
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Figure 62 a) Tin Town Creek, 2nd July,1958,
(Scale 2 inches= 1 metre
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Figure 62 b) South West Bank of Tin Town Creek lapped
8th August,1958,
To ghow the extension of vegetation along
the same belt as Figure 62a , The belts
are placed in their correct relative positions,
(Scale 2 inches = 1 metre)
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;’ the zonjes and the overall iﬁcrease in vegetation, as illusti;ated in belt .
{ transects (Figure 62), |

| As the summer advanced the creek dried out completely in all but

a few isolated places, and in many instances the vegetation extended out
from the benks to meet in the centre, thué forming a complete carpet
across the creek, Where the two sides united Hordeum jubatum end Rumex
maritimus var, fueginus were the commonest species énd associated with

them, Ranunculus seeleratus and Aster brachyactis,

In September the marsh lying between Tin Town and Leke II on the
west side of the town had dried out and become irregularly colonised by

the species recorded in the following list:-

[4,]

Species : . F% ¢
Triglochin maritims ‘ 24 2,1 1.5
Atriplex patula 52 2.1 1.5
Chenopodium rubrum . 56 3.0 1.5
Agter brachyactis 100 4.3 3.0
Ranuneculus ¢ymbalaria ' , 20 1.6 1.2
Typha latifelia 28 1.1 1.0
Hordeun jubatum 56 3.3 2,2
Puccinellia nuttalliana 12 1.3 1.0
Salicornia rubra . 8 1.0 1.0
Sonchus arvensis var, glabrescens 12 2.7 1.7
Seolochloa festucsacea T 44 2,0 1.1
Artemesia biennis! .- 20 2,5 1.0
Rumex maritimus var, fueginus 40 2.5 1.9
Carex atherodes 4 2,0 - 1,0
Seirpus validus 24 1.5 1.0
Eleocharis palustris 16 1.5  1l.2
Scirpus paludosus _ 8 1.5 2,5
Ranmuneulus sceleratus , 20 2.4 1.4
Seneclo congestus var, tonsus : 14 1.0 1,0
This area was bounded on the west by a Typha-dominated ridge which

: gave way to a depression colonised at the periphery by an interrupted
‘ but distinet zone of Aster brachyactis, On the lake side of the depres-

sion, Atriplex patuls and Senecio congestus grew in clusters among the
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sparse Phragmites, and behind the Aster zone (Figure 63). Both these

species died out as the Phregmites became denser along the lake shore.
Where the Phragmites had been completely eliminated by the high water,
the mud at the edge of the lake was colonized by abundant Ranunculus

sceleratus, frequent Aster brachyactis and Senecio congestus, and

occasional Rumex maritimus var., fueginus and Scirpus paludosus,

Flee Island, The marsh on the northeast side of the town on
the shores of Leke II and Iyttle Bay was examined in July, The same
area was sampled agein in September and it reflected several changes,

mainly in the reduction in the amount of Ranunculus sceleratus and the

increase in Aster brachyactis, The number of species increased from
8 to 18, and it should be remembered that the whole area had been sub-

merged beneath 45-60 cm, water in June,

Species, July September
b C S F% c S
Rumex maritimus var,fueginus 60 2,1 1.5 60 2.5 3,2
Aster brachyactis 12 2,0 2.7 100 2.7 3.7
Scirpus paludosus 25 1.8 2.0
Senecio congestus var,tonsus 20 l.2 1.0 _
Chenopodium rubrum 10 1.0 3.0 45 1.6 2,1
Ranunculus cymbslaria 5 1.0 1.0 15 1.6 2.3
Hordeum Jjubatum 20 2,3 1.8 10 1.0 3.5
Scolochloa festucacea 55 1.5 2.6
Puccinellis nuttalliana 30 1,1 2,1
Seirpus validus 15 1,3 2.3
Typha latifolia 15 1,0 2.3
Eleocharis palustris 15 1,0 1.0
Ranuculus sceleratus 100 4,5 4.2 5 1.0 1.0
Atriplex patula 20 1,8 3.2 25 2,8 2.8
Polygonum ramossissinmum 5 1.0 1.0
Salicornis rubra 5 1.0 1.0
Carex athercdes 5 1.0 1.0
Suzeda depressa : 5 1.0 2,0

The ground on both sides of the northern end of Tin Town Creek was
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Pigure 63,

Tin Town, Aster brachyactis with scattered

plants of Senecio congestus, merging into a
wone of Senecio congestus and Phragmites
communis at the waters edge.
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a flat area resembling a *flood plain', The soil was encrusted with

alkali salts and on it isolated clumps of Puccinellias nutalliana grew

to a height of 15-25 cm, The plants were far from flourishing though

a number had flowerad., Occasional specimens of Salicornia rubra and

Suaeda depressa were recorded and the vegetation changed to the north

and east as areas with persistent dead Phragmites and stubble were
reached, These surrounded Lyttle Bay and extended between it and
Bluebill Bay, The driest ground -= on which a few FPhragmites plants
had survived -- had become colonized with two commumities of plants as
early as the beginning of July. Each could be divided into two zones

as shown beloWie

Species Zl 22

¥ C S % c S
Aster brachyactis 92 1.8 3.0 36 1.6 3
Scolochloa festucacea 56 1,0 2,0 48 1.5 3
Chenopodiwm rubrum 28 1,0 1.4 60 1.4 2
Atriplex patula 12 2,7 3.7 52 1.2 2
Rumex maritimus var,fueginus 8 1.9 1.0
Salicornia rubras 68 1.7 3
Suaeda depressa 12 1,0 1
Puceinellia nuttalliana 36 1.1 2
Ranunculus sceleratus 12 2.3 2

Marshy areas west of the Lodge (July 9th) consisted of two

Z0NeS tm
Zl 22
Species ¢ S 74 ¢
Ranunculus sceleratus 100 4,6 5,0 20 2,0 3
Rumex meritimus var,fueginus 20 1,5 2.0
Hordeum jubatum 20 1.8 2,6 12 2,0 1
Atriplex patula 20 1.2 1.8 100 3.6 4
Aster brachyactis 12° 1.7 3.0 24 2,1 3
Chenopodium rubrum 16 1,0 1,0 5 1.0 1
Puceinellia nuttalliana 15 1.7 2
© Seolochloa festucacea 12 1.7 3
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As further situations in this neighbourhood became colonized, species
tolerant of a high proportion of alkali salts in the soil predominated,

Salicornia yubra was the most abundant plant; Suaeda depressa and Atriplex

patula were frequent in persistently moist places, while Puccinellis nute

talliana and Hordeum jubatum were co-dominants on the drier sites,

The area of water continued to diminish and by mid-September an
extensive region on the south shores of Lyttle Bay, between it and Bluebill
Bay, which had been submerged beneath as much as 1-1,3 m, of water in the
early part of the swmer, had graduslly been exposed (Figure 64), Drying
took place in a direction from the suvrviving remmants of Phragmites, which
occurred on slightly higher ground, towards the centre of each depression,
and this resulted in a zoned pattern of vegetation even where the gradient
was. very slight, The figures obtained from sampling one such area are
given in Table VII,

The number of plants in sample plots 1 m, square was counted in

zones 1 and 2,

Species Zl 42
Chenopodium rubrum 60 256 12 1 4 2
Scolochloa festucacea 191 104 81 122 2
Atriplex patula 11 54 7 4 i
Carex atherodes 1
Aster brachyaetis 7 1 126 176 118 65

In one place there was only one zone of vegetation present - a
nixed zone - with a composition as shown in the following table, The
heighte of the plants indicated that more rapid drying of the substra=-

tum had probably influenced the establisbtment of certain species,



TABLE VII,
PIEE ISLAND SAMPLING FIGURES SEPTENBER 12TH 1958

FROM AREA UNDER WATER IN JUNE,

Zone 1 Zone 2 Zone 3
Species . ® ¢ s 6 ¢ S ¥ C

Chenopodium rubrum 100 3.2 3.7 70 1.5 2.1
Rumex maritimas var.fueginus 20 1.7 2.2 25 1.6 2.0
Grass sp, 80 1.4 3.0
Senecio congestus var,tonsus 5 1,0 1,0
Scolochloa festucacea 25 1.8 3.0 55 1.6 2.3 30 2,0
Ranunculus sceleratus 15 1,3 1.3
Aster brachyactis 3% 1.0 1.4 100 4.0 4.6 60 2,0
Ranunculus cymbalaria 20 1,2 1.8
Sonchus arvensis var,.glabrescens 01,0 1,0 70 2.6
Atriplex patula 10 1.0 1,0 3% 1.6 2.1 40 2.5
Puccinellia nuttalliana 10 2,0 3.0 45 1,2 2.5 60 2.3
Salicornia rubra 5 1.0 2,0
Teucrium occidentale 10 1.0
Seirpus acutus 5 2.0 3.0
Scirpus paludosus 5 1.0 1,0
Phragmites communis i 160 2,0 3,0 40 1.0
Hordeum jubatum 25 1.6 2.8 80 1.9
Scirpus validus 20 1.0 1.5
Suaeda depressa : 10 2.0
Artemisia asbsinthium 70 1.1
Urtica dicica var,procera 20 1.0
Stachys palustris ' 40 2,2

2,0

Cirsium arvense 20
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Species % C S
Puccinellia nuttallisna 20 2.0 2.5
Aster brachyactis 60 2.3 3.3
Artemisia absinthium 20 1,0 1.0
Hordeum jubatum 80 1,9 3.0
Scolochloa festucacea 40 2.7 4.0
Sonchus arvensis var.glabrescens 20 1,5 2.5
Atriplex patula 80 1.9 3.1
Phragmites commmnis 10 1,0 1.0
Suseda depressa 20 2,5 3.5
Salicornia rubra 20 1.5 1.0
Ramunculus cymbalaria 10 2,0 3,0
Polygonum interior 10 1,0 2.0 -
Aster praealtus 10 1.6 1.0
3t, Ambroise, The most easterly marshes examined lay north

onst of the town of St. Ambroise, and at the south end of Moffatt lLake,
where there were many sloughs and channels with poor drainage separated
by ridges with imperfect to moderately good drainage, The solls belong
to the Isafold association and contained large areas of stony and very
stony soils, The soil on the ridge between sloughs at loffat Lake,
(Figure 65), congisted of 1~
Thin layer of algae on surface,
0 - 7,5 cn. Dark brown with organic material-mainly roots,
and pockets of coarse, angular sand and

fine gravel,

7.5 = 22 cm, Dark brown loam with clay/slatey slabs and
gravel pockets,

22 = 57 ecm, Sticky yellow/fawn clay loam with occasional
iron-stained orange bands,

57 = 107 cnm, Gravel and coarse sand in clay; grey, wet
and sticky; hard to work,

52 cm Water level, pH 7.1

Submerged ridges bore flourishing stands of Phragmites communis

and Scirpus acutus (Figure 66) and higher ridges had a varied flora
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Figure:64, Tlee Island, South shore of Lyttle Bay
submerged for the early part of the summer
showing colonization by abundant Aster
brachyactis with some Scolochloa festucaces,

Chenopodium rvbrug ete,
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(Figure 67).

A typical transect from a ridge to a water-filled depression or
slough passed through the one or two zones of vegetation, but there were
many minor variations in individual sloughs, ‘'lHeadow vegetation! found
on the higher and better drained ground of the ridges included:-

Atriplex hastata

Spartina peectinata
Scolochloa featucacea
Hordeun jubatun

Seirpus americanus

Lycopus americanus

Sonchus arvensis var. glabrescens
Glaux maritima

Rumex maritims var.fueginus
Sium sauve

Ranuneculus cymbalaria
Stachys palustris
Potentilla anserina
Beckmannia syzigachne
Mentha arvensis

Scirpus validus

Aster praealtus

Triglochin meritims
Solidago canadensig
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As soon as the drainage was impaired Phrasmites cormunis,Carex

atherodes, Scolochloa festucacea and Scirpus validus increased in abune

dance and formed a discontinuous zone, On mud that had been exposed by
the partial drying up of the sloughs a commmnity developed with the
following speciesg-

Aster brachyectis

Ranunculus sceleratus

Rumex maritimus var,fueginus
Chenopodium rubrum
Puccinellis nutbtslliana
Hordeun jubatum

Atriplex patula
Calamgrostis canadensis
Epilobium glandulosum var, adenocaulon
Eleocharis palustris
Salicornia rubra

Suaeda depressa
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Figure 67,

NMoffat Lake, Part of an emergent ridge with
dead stubble and surviving Phragmites communis

at the edge of the water, The vegetation in
the foreground includes Ranunculus sceleratus,
and Rumex maritimus var,fueginus,
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Rorippa islandica (1
Senecio congestus var,tonsus él
Beckmannla syzigachne 1l
Polygonum amphibium él
Glaux maritima 1

Many of the drift lines were colonized exclusively by Rpnunculus
sceleratus,
The shallow water of the sloughs protected to some extent from

wind action by the ridges, hed a dense growth of Utricularia vulgaris in

the soft silty mud, The mud was covered with an aquatic moss and degenerat-

ing green algae, Ceratophyllum demersum and Hippuris wvulgaris were also

recorded,

A station on the north shore of Sioux Pass Lake was examined and
showed three well-marked zones of vegetation surrounding the diminishing
water, The frequency of species, their cover and abundance are given in
Table VIII,

Zone 1 was dominated by Rumex maritimus ver. fueginus a species

which did not occur in any other site in such abundance, In Zone 2

dominated by Epibolium glandulosum var. gdenocsulon, five other species

were encountered but none occurred more than occasionally., Zone 3 on
slightly higher ground was well drained and contained a greater

variety of species then comparable zones in other sites,
GENERAL AQUATIC ViIGETATION

The hydrophytic vegetation of the ponds, sloughs and bays of the
Delta Marsh includes the five morphoecological groups sugzested by Daubew

nmire in 1947, nsmely hydrophytes of the following typess



TABLE VIII
ST, AMBROISE, SIOUX PASS LAKE, AUGUST 13, 1958,

FREQUENCY/COVER/SOCIABILITY SANMPLING FIGURSS,

- 4 % %3
Species,
F6 C S 6 ¢ S o

Rumex maritimus var, fueginus 0 2.8 3.4 20 1.0 1.5 5 2,0
Ranmunculus sceleratus ™ 1.8 3.0

Typha latifelia 65 1.4 3.0 20 1,0 1.0 25 .16
Secolochloa festucaces 40 1.4 2.6 35 2.4
Scirpus validus 20 1.0 2.2

Aster brachyactis 20 1.7 2.0

Chenopodium yubrum W 20 1.0 2.0 10 1.0 1.0 5 1.0
Phragmites cormunis S 10 i,0 2.0

Grass sp, 10 1.0 2,5

Seirpus paludosus 10 1.5 3.3

Eleocharis calva 10 1.5 3.0

Eleocharis palustris 5 2,0 4.0

Atriplex patula 10 3,0 1,0 20 1.0 1.0

Puccinellia nuttallians 10 1.0 1.0

Epilobium glandulosum var,adenocaulon 100 5.0 5.0

Teucriun occidentale 10 1.0 3.0 10 1,0
Sonchus arvensis var. glabrescens, &0 2,3
Bupatorium maculatum 5 3,0
Solidago canadensis 20 1.7
Aster praealtus 65 2,0
Polygonum persicaria 5 2,0
Convolvulus sepium 5 1,0
Urtica dioice var, procera 15 1.0
Mentha arvensis var., villosa 30 1.5
Cirsium arvense 20 1.0

(continued)
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TABIE VIII (CONTD,)
Species Z

% C

1

Axyris amaranthoides
Echinocystis lobata
Salix interior
Lycopus americanus
Artenesis absinthium
Spartine pectinata
Sium sauve
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1, floating
2, suspended
3 subnerged

4, anchored energent
5, floating-leafed anchored

Lemma minor was the most abundant floating species, especially in ‘
enclosed ponds and on the edges of sheltered bays, It was not found where
the water was disturbed, In many places its luxurdant growth formed a mat
on the top of the water, so thick that only the surface plants were living,
In storms quantities of Lemns were washed up along the shores of the marsh,
end a few individuals within the mass survived for considerable periods

of time, Lemna trisuleca, a suspended hyrdophyte, much less common, was

recorded only in enclosed bodies of water where it was usually associated
with the commoner species, In sites such as Pintail Slough, Enteromorpha
£p. was the dominant aquatic, growing with a cousiderably quantity of
filenentous algae,

The association of Ceratophyllum demersum, Myriophyllum exalbescens

and Utricularia vulearis when found in shallow water and not rooted, could

be classed as suspended hydrophytes,  Ceratophyllum grew in large circular

patches, with long radiating branches, It was more plentiful than the
other two species, often occurring with Enteromorpha sp., and other green
algae of both filamentous and epiphytic forms, -

In the sloughs at St,Ambroise and Lakeland, where the water was

shallow and well protected from the wind, by ridges or tall stands of Phram

gmaties; Utricularia vulgarls grew prolifically and produced many spikes of
yellow flowers, It was usuvally associated with green algae, and in water

rich in small Cladecera, Amphipods and other forms of aguatic life on which
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Utricularia thrives,
Where the water was deeper and liable to greater fluctuations,
emergent anchored hydrophytes were found,  Large spreading patches of

Myriophyllum exalbescens and smaller patches of Myriophyllum verticillatum

were Trequently encountered in the regions where Potamogeton pectinatus

and Potamogeton vaginatus were abundant, covering meny square metres of the

mddy. bottom, Portage Creek, Cadham Bay and Clandeboye Bay are three
stations where these species were growing in dense beds almost impenetrable
by canoe, They flourished in water from 25 cm, to 1 m, in depth and

seemed able to withstand a considerable amount of disturbance by winds which
are capable of producing sizaeble waves in these open bodies of water,

Potamogeton richardsonii, a floating-leafed anchored hydrophyte, was less

frequent than Potamogeton pectinatus and Potemogeton vaginatus, but neverthe-

less common throughout the marsh, (Figure 68). It flourished in Portage
Creek, and after a storm the fruits from these three Potamogetons sometimes
covered the shore in lines with a depth of several centimetres,

In Clandeboye Bey where the water was less turbulent, end in a few

other places, Zannichellia palustris thrived, Its elongated straggling

patches covered a considerable area, but it was much less widespread than

Myriophyllum exalbescens and Ceratophyllum demersum, These anchored

hydrophytes grew along the edge of bays and creeks in shallow water and

attached to old rhizomes of Phragmites and Seirpus sp,

In ditehes such as that running parallel with the main Delta Road,
and in other comparable sites that dried up considerably during the summer,

a rich growth of Ruppia maritima appeared early in the season, growing in
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a dense tangled nass, In meny places where Ruppia was recorded the
water dried up completely as the summer progressed, but not until it

had set seed,

The most obvious emergent on the marsh is Phraguites commugig.
It grows in a diversity of places, ranging from water more than a
metre in depth, to drying marsh and wet meadow where the substratum is
scarcely moist in midsummer,  Phragmites is further discussed in
Section IIT,

Another frequently~encountered member of the emergent aquatic
class is 3cirpus acutus, It grows a substratum with a fairly high
proportion of sand among the organic material, and sometimes forms
slzable islands both close to the main shoreline and far out in the bays,
The growth of Scirpug on these iglands tends to reduce the constant
movenent of the water, and to trap debris among the leaves and roots,
Over a period of time the substratum is graduslly raised and consoli-
dated, by the sccumulation of mineral a