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‘ ABSTRACT ' _

The purpose of this study was to identify significant species

¢

relationships and underlying ecological gradients characteristic of
.the Huntingdon Marsh, Quebec. In 1970, one hundred and seven 1 m2
samples of plantjbiomass were obtained from the marsh in conjunction

™
with environmental measurements. These data were later analyzed
. e
R

using principal components analysis. .

™
The ‘narsh complex divided unambiguously into emergent aquatie
- . TN
and sedge meadow communiti®s on the basis of distinct environmental

and compositional differences. Equisetum fluviatile, Scirpus fluviatilis,

<

Eleocharis palustris, and Scirpus validus were major species in the

emergent aquatic community. Respectively, these species dominated 29,

25, 16, and 147 of 51 quadrats on a dry weight basis. Water depth
’accounted for almost one-third of the variation {n this vegétation.
Interaction between submerged and floating forms and competitive exclusion

between dominant species explained much of the remaining variation.

On a dry weight basis, Carex aquatilis, C. lacustris, Calamagrostis

canadensis, and Typha angustifolia dominated 36,. 16, and 117 of the 56

- ﬂuadrats on the sedge meadow. As a group, Carex spp. dominated 637 of
the quadrats. Disturbance related to chance perturbations, water depth,
and the incidence of fire accounted for much of the variation in this
vegetation. i

The organization of emergent gnd sedge meadow communities was
discussed in relation to continuum and ¢ommunity concepts with particular
reference to relative EPanges in discontinuity of Species'relationships

across the environmental gradient.

!




RESUME

'\

Y %
Le but de cette étude ¢tait dt tdentifier les relations significatives

entre espéces et les gradients écologiques caractéristiques du Marais
Huntingdon, Québec. En 1970, 107 échantillons d'un métre ‘carré de biomasse
végétale ont été prélevés dans le marécage, concurremment avec dcs‘mesures
de 1'environnement, Ces données ont été analysées plus tard A 1'aide de
ltanalyse des composantes principales.

Le complexe marécageux ééait clairement divisé en communautés aquatiques

émergentes et en prés de laiches. Equisetum fluviatile, Scirpus fluviatilis,

Eleocharis palustris, Scirpus validus sont les especes principafes de 1la

communanté aquatique émergente. Ces espdces dominaient respectivement 29,
25, 16 et 147 de 51 quadrats, d'aprds le poids sec., La pronfondeur de 1l'eau
est responsable pour presqu'un tiers de la variation des'esptces dans cette
communauté, L'interaction entre les formes submergées et flottantes et

1t exclusion compétitive entre les esp@ces dominantes ont expliqué une

grande partie du reste de la variance des espces,

Sur une base de poids sec, Carex aquatilis, C. lacustris, Calamagrostis

canadensis et Typba anpgustifolia dominaient 36,‘16, 16 et 11% des 56 quadrats

dans les prés de laiches. En tant que groupe, les espdces de Carex ont
dominé 637 déh quadrats. Le dérangement Eﬂﬂié a des perturbations accidentelles,
la profondeur de 1'eau et 1'incidence du fe; étaient responsables d'une
grande partie de la variation dans cette communauté, . .
L'organisation des communautés émergentes et des prés de laiqhes est
discutée en rapport avec les concepks du continuum et de :la communauté, en

tenant compte particulidrement des changements relatifs dans la discontinuité

des reclations entre espdces en travers du gradient de 1'environnement,

i (Traduit par le journal)
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. INTRODUCTION 7

’

»)ﬂ,«,g,_#.__ﬂm«"a-¥his—Stnﬁ?“ﬁf’fhé’ﬁﬁﬁifhédon Marsh id”ESEEBE;h Quebec represents one
of the few attempts to analyze freshwater marsh vegetation in this region, !
As part of the largest watershed on the North American continent, there
have been surprisingly few studies of the aquatic and wetland vegetation
of the St. Lawrence River. This is particularly true of the numerous and
often extensive marshes along its 1200-kan length., These Yes}agds
serve as an important breeding‘;nd staging area for migratory waterfowl
and harbour a rich variety of wildlife,
Previous studies on aquatic and wétlanq communities in this region .

have been largely floristic and (or) descriptive (Dansereau 1959; Desmarais

1953; Dore and Gillet 1955; Grandtner 1966; Lacoursiére and Grandtner 1971;

Lamoureux 1971; Marency-Cartier 1966; Pageau 1959)., Quantitative studies
on similar communities have been largely confined to midwestern regions of
the continent (Jeglum et al. 1971; Natelsow: 1954; Smeins 1967; Stout 1914;

Swindale and Curtis 1957; Walker and Coupland 1968, Walker and Wehrhahn 1971).

Most of these studies have dealt analytically with environmental influences.
Studies by Curtis (1959), Harris and Marshall (1963), §meins (1967), Walker
and Wehrhahn (1971), and Walker (1966) have repeatedly shown the importance
of Water'depth variation and disturbance on mﬁrsh vegetation: Studies by
< Misra (1938), Moyle (1945), Sculthorpe (1967;, Spehce (1967) ,and Swindale
and Curtis (1957) are particularly illustrative of the chemical, edaphic,
and other cnvironmental influences on the distributionyif freshwater macro-

. phytes of north temperate areas,
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- .
The purpose of this spudy {s to identify and compare significant

species relations and underlyihg environkental gradients characteristic

»

of emergent aquatic and sedge meadow vegetation. A variety of studies
»

v
e (Beals 1969; Whittaker-1956,-1967, 1970) have indicated the tendency of
, , 5

community organization to increase in relative discontinuity from
favéraﬁle environmengs with high species diversity to more extreme
environments of low species diversity. These comparisons of community
relations across large environmen;al gradients have done much ta

clarify the long-standing issues of continuum versus community. This
% - .
study offers a unique opportunity to examine thesé concepts across. -

1y

¢
differences in dusturbanceﬂand environmental rigor.

The Study Area: The Huntingdon Marsh borders Lake St. Francis at the

junction of the New York, Ontario, and Quebec borders (Fig. 1), 45°04' N
at 74630' W. Lake St. Francis is an enlargement of the St. lawrence River,
80 km southwest of Montreal, Quebec. The marsh is a natural vegetation
complex aBbuthS kmz, bordered by deciduous forest and dairy farmlaAd.
Despite its accessibility by road and proximity to population centers, the
s;dge meadow of the mainland area has remained notably free of human

o

disturbance. Use of the emergent area is confined to seasondl hunting
of w;te:fowl from boats secured among strands in shallow water.

. Climate: ,The regionaijslimgte of the study area is characterized by
abundant ra@qfall and great seasohality in air temperature. The mean
annual temper;ture is 5.7C. Recorded daily extremes across the year
are -42C and 32C. The mean number of fiorf-free days per year is 120
(May 15-0ct. 1). The nuﬁb%; of degrée-da??’g&pﬁe 5.6C is 3500,

suggesting a relatively favorable growing season.

[
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Precipitation is abundant and does not show marked seasonal variation.
Annual mean precipitation is 101 cm including 229 cm of snow. Evaporation:‘
exceeds precipitation in June, July, and Auguég with a net moisture deficit .
of 31.2 cm during these monfhs* w1n&s prevail from the southwest in
summer and from northwest in winter. Wilson (1971) recently summarized
the climate of Quebec. Other climatic summaries pertinent to this ggéa
include the Atlas of Canada (1957), Fernald and Gagnoun (1967§, and

I3 A

Villeneuve (1967). r
Hydrology: Although Lake St. Francis is a natural enlargement of
the St. Lawrence éiver, it has been impounded by the Beauharnois Dam since
1932. Average discharge aéythis point is 6500 md.s"l, since 1895,
several successive structures in the vicinity of the preserdt dam were
J - used for water diversion. Since these diversions were minor (95-285 m3.8_1

or 1.5-4.5% of average discharge) their {mpact on the Lake St. Francis basin

is presumed insignificant. The Beaunharnois impoundment, however, has had

6

the following notable effect.
1. The raised water table favored extension of marshland on the lake
periphery. This change was sufficient to affect agricultural areas;
.inland from the lake. °
' 2, Aj a result of enLargement of the riverz rate 6f water .flow in Lake o

Sl% Francis decelerates. Siltation tends to bg‘prgnounced, especially in

L2
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§

shallow water on the southern shores of the lake. This tendency was
likely increased by the impoundment.
3. | The water level was stabilized at 46.6 m. Normal flooding patterns
associated with rapid snowmelt in spring and the lowering of the water
table throughout the summer no longer occur. It is difficult to over-
emphasize the significance of this feature. éhe composition and structure
of aquatic and lowland communities are closely associated with the nature
and extent of fluctuations in water level (Sculthorpe 1967),

Contrary to natural fluctuation patterns, annual variation is small
(f 20 cm) and invé;se, that is, water level is minimum i; the spring and
iné;eases across the growing season. Records for Lake St..Francis taken
at Summerstown, Ontario (Fig. 2), show an abrupt drop in water level during
the first 2 weeks in March and a gradual increase through the last week in
December. Management of water level on the lake is associated with flood
co&trol and shipping on the St. Lawrence Seaway. The sudden drop in March
preceding or coinciding with snowmelt also serves to clear the river of
ice. We presume that it is at this time that much of the organic accumulat-
ion of dead stéms caught or gouged by ice is lost from the emergent aquatic
community. Moreover, water level minimum (May 27) coincides with renewed
growth activity. The siightly shallower water and influx of relatively

-

warm water from downstrcam at this %%§é~like1y accelerate temperature and
qutrient change favoring early and rgﬁid growth initiation.
| Lake water in the study area (Fig. 1) is .relatively clear ané only
slightly to modera:Zly‘polluted.

ge(meadow on the mainland and land borderingkchristatie

Drainage of s

Island (Fig. 1) is typically poor. Although several streams exist on the

mainland portion, relief is insufficient to cause rapid water flow, and shallow



Fig. 2. Weekly mean water level on Lake St, Francis based on

‘ r
St. Lawrence Seaway Authority daily observations at

~tty
Summerstown, Ontario for 1970. Horizongal line

indicates the interval of field samplings,.
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depresg}ons of standing water are common. The water table is at or
slightly above the soil surface. Whether it coincides closely with
water levels in the lake proper is not known.

Soil: The emergents were sampled downstream from Christatie Island
(Fig. 1) in an area typifiéd by shallow.k58-126 cm), ‘quiet water. Soils
are silt and fine sandy silt on undulaking topography intersected by channels o

3 - 15m deep. The transition in depth is abrupt and coincides with
moving water. Deposition in shallow water is accentuated by the presence
of vegetation which in turn promotes succession to vegetation of greater
biomass and the eventual formation of organic soifs. In the study area,
there is little or no organic accumulation except from root mass; the
previous year's standing crop is almost totally removed in fal{\and spring.

Soils in sedge meadow are scmidecomposed organic accumulations under-
lain by clay at 60 cm or more. Mineral Con¢entrations qf the organic
portion are low. The soil surface is slightly above,to 25 cm below, the water

table. Since optimal temperatures for decomposition by microorganisms and '

photosynthesis by higher plants differ by as much as 15C, organic accumulat-
ion is favored in wet soils of cool climates, Important features of these
soils are the generally anaerobic, reducing conditions and air-soil temperature
lag in the spring, which likely impose limiting stresses on plant growth.

The nutrient contents of the sedge mcadow and emergent soil$ contrast
sharply in most macronutrients, The organic soils of sedge meadow are
slightly acidic (pH 5.6) and hng:ih organic matter (72.5%), C (42.9%),

N (2.0%); -and H tons (21} meqf160-g)y:—The silt-scdiments of the aquatic

emergent areas are nearly neutral (pH 6.6) Put low in these elements (5.57,

3.2%, 0.27, 0.1 meq/100 g, respectively). The aquatic sediments have about

one-third the concentrations of available K, Na, Ca, Mg (0.5, 0.4, 14.7,



®

2.1 meq/100 g) compared to so¥ls in sedge meadow (1.6, 1.0, 48.6, 9.6

S

meq/100 g, respectively). However,:thc'aquatic sediments are high in
. } - ‘

available phosphorus (PZOS, 11.8 mg/100 g) compared with soils in sedge
oY
meadow (8.1 mg/100 g). These mear values are based on actual elcmental

analysis of the, top meter of soil in each quadrat and are cxpressed per

unit dry weight. .

Vegetation: Communities in the Muntingdon Marsh complex can be =

unambiguously distinguished as emergent aquatic and sedge meadow, This
division is based on the sharp dividing line between open water and
terrestrial lowland formed by the autogenic accumulation of peat (Curtis
1959). B

The emergent aquatic community consists of strands occupying the crests

of shallow underwater ridges in areas of relatively quiet water, Dominants

include emergent species of Eleocharis, Eqpisetuh, Ph}agmites; and Scirpus.

Associates of lesser importance include floating species such as Ceratqphyllu&,

Lemna, and Vallisneria, and submerged species includipg Elodeca, Myriophyllum,

and Potamogeton. A strong tendency among the emétgpgt dominants to exclude
)

. &

»h
each other results in a mosaic to nearly monospecific communities. This is
especially characteristic in our study area.
Sedge meadow is defined as an open community #ypically on low positions’

of the regional catena, characterized by excess soil water and in which at

least half the dominance 1is in Carex (Curtis 1959), Toward wetter conditions

scdge meadow grades into Typha, Scirpus, or other emergent aquatic groups.

___Disturbanee has—gemerally been considéred the major control on variation

within this vegetation (Cugtis 1959; Walker and Wehrhahn 1971). Other

¢/
characteristic features are the presence of hummocks and requirement for

fire to mgintain the prevalence of Carex against invasion by Alnus and Salix

]

L )
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£
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shrubs (Zicker 1955; Curtis 1859). 1In contrast to emergent aquatic
cowg;qr;',mities, sedge meadows are diverse in species and lack the pronounced
dominance and segregation of species. Gradients in the vegetation and
environment are subdued and generally difficulC "to discern. Sedge meadow
on the Huntingdon Marsh showed all these features. Dominant species

)

included Carex aquatilis, C. lanuginosa, Calamagrostis canadensis, and

Typha agngustifolia.

METHODS

)

Field Procedures: Initial reconnaisance revealed two distinct communities.
Sedge meadow and eme“rgent community types obviously differed in composition
and structure, Qur field and analytical procedures were therefore kept
separate.

Emergent Aquatic Community: This community was sampled using 51 quadrats
in a restricted area downstream from Chris_tatie Island (Fig. 1). 1In this
area, the emergen“t species were particularly prominent. Restricting the
samples to this area had two notable effects. (1) TAf'\e restricted sample
could not be wused to represent the lake as a whole. w‘ted during the :
study, for exain:p}e, that water depth and exposure to wave action (both
 greater in more open water) have a strong influence on the composition

and structure of the community. (2) The sample represented well-developed
(mature) emergent aquatic vegetation typical of shallow, quiet water.

In this manner, we limited our study to relatively late successional

stages of development.
N - .

Sampling' in the emergent aquatio vegetftibn presented us with major
operational difficulties in the field. These problems stemmed largely from
the mosaic nature of the 'vegetation which tended to be both strongly pat-

terned and typically .present as irregular strands interspersed with open water.



Most aquat%g habitats, and particularly those with patchy distributions
i such as this oneé present the ecologist with unique and difficult sampling

problems (Greig-Smith 1964; Holme 1965). Systematic sampling using éransfers
or a grid would have been extremely inefficient and was abandoned cérlyxfﬂ
the study as impractical. The alternativé of randomizingﬁthe location of
sampling points would have been preferable (Finnc; 1950) but was also
consiﬁered impractical for the same reasons.,

Samples of the emergent aquatic complex were located sub jectively to
include most of the site and vegetational variatiqﬁ apparent in this community,

.

There was no feasible procedure whereby %his subjective judgement could be .

avoided. It was possible, however, to greatly minimize this influcnce by

the use of a properly chosen set of criteria, Three criteria were applied

in the decision to include or reject a particular sample. (1) At least one

emergent species had to be present.' (2) For each sample the water depth

had to diffefafrom previous samples ;f that vegetation type, In this manner,

the sfﬁdy of a water depth gradient was possible. (3) All existing emergent

vegetation types were sampled in proportion to their areal extent. This was

greatly facilitated by the restricted, contiguous nature of the area sampled,
Although randomized or systematic sampling was not applied, our procedures

were carefully formulated to minimize those biases commonly associated with

‘preference sampling!. Since our prime objective was to establish species-

| environment relationships, we felt that sampling across the range of site

and vegetation conditions, and hence incorporating as much of the existing (

~variation as possible, was more-impertant—than-a sumary of structural —
\
attributes (e.g. species {requency, relative density, relative biomass) of v

’ the emergent vegetation as a whole. Most experimental studies using regression

o

seek to measure response for selected intervals and a meaningful range of the

independent variable. These conditions are often prejudged on the basis of
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prior experience and (or) hypotheses generated from other evidence., 1In

this study, having had only cursory knowledge of the vegetation and
physical conditions before sampling, we made no assumptions regarding
the existing reiationships. A possible exception is the importance of
water depth variations, which were sufficiently strong to be an obvioBs
correlate with di’fferenccs in the vegetation. ‘
It is instructive, nevertheless, to examine the outcome of possible
bias in species relationships as a result of su{)jectivc choice of sample

sites. If a prefererce existed (subconscious or otherwise) for dense stands

of Scirpus validus, for example, this bias would have been expressed in the

range of densitics sampled and this may have provided an important source

of omission. As indicated, it was this type of bias that our criteria were

’

designed to avoid. Moreover, unlike in experimental situations where one

or two variables are being controlled, the fact that nature is complex and

§ \

typically multicausal usually limigthe influence of subjectivity to one

or two out of many relevant variables,

#

Sedge Meadow Community: Sampling in this community was restricted to sedge
meadow proper. Transitional areas between sedge mecadow and forest were not
considered in this study. In this manner we minimized primary successional

influences, Areas of most interest, therefore, tended to be low-lying

LR

sections of the marsh adjagent to the river or creeks draining the secdge

a

vy
!
h

meadow (Fig. 1).

A factor of pract;cal but secondary importance was accésibility.

Since aboveground stand).ng crop was obtained in_ _,m,qnad::&ts,—vet—wcrg’rrt”‘
Y I
of these samples was frcquently consiMerable, Access on foot u?er such

P

anding w‘q‘ter,

/

conditions was severely’hindered by the presence of hummocks, s

and floating mats.
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A major consideration of the sampling méthod was to obtain sufficient
variation between samples to expose most of the significant ‘biological
relationships. Given this consideration, the following fécFors favored
the use of systematic as opposed to randomized sampling procedure on the
sedge meadow. (1) Systematic procedures are more efficient if interest
centers on representing of variations within an area (Greig-Smith 1964).

(2) The procedure is more accurate than randomized sampling where the
pattern of variation is subdued (Finney '1950). (3) The procedure is oper-
atjonally easier in the field (Greig-Smith 1964). In this study seven linear
transects were positioned on sedge meadow (Fig. ‘1). Samples were located at

%

200 m intervals on the four malnland transects (30 quadrats) and at 100 m

|- -

intervals on the three ifsland transects (26 quadrats). °*

If vegetation summaries are desired, systematic sampling must provide

.

uniform representation over the area (Greig-~Smith 1964), 1In this study,
Christatid Island was sampled at twiée the intensity as the mainland meadow.

This was intended since variation on the islands was considereg as important

as that on the mainland. The approximately equal number of quadrats in each

i
1

area reflects this consideration. Since a quantitative summary of sedge

meadow attributes was of incidental interest, our procedures do not strictly

conform to the ¢riterion for areal uniformity and summary values (e.g.
\'gré'auency, Table 2) used to represent’the. entire meadow must be regarded

as approximations.

Sampling: At each site in both sedge meadow and emergent aquatic areas plants

from 1 m? quadrats were harvested at ground level. Live and dead shoots rooted ¢

Mﬁ&d{&%&wmmmsfant weight at room temperature.
Live shoots were subsequently separated by species and weighed. Dead shoots were

weighed collectively, Other measurements not dealt with in this paper included species
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TABLE I. Ayerage relative dry weight for quadrats of occurrence, percent occurrence across 51 quadrats (frequency)

and factor loadings on principal components I-V-RF 14 species in emergent aquatic community.

No ; p;cies Relative >
: Dry Weight Frequency .
. % T Fy° Fo _ Fy F, Fg
1 Alisma triviale « 2.38 3.92 0.59 0.53 - 0,16 -0.02 -0.01
- 2 Ceratophyllum demersum 3.37 29.41 0.72 -0.42 -0.30 -O.Zi : 0,07
3 Eleocharis palustris 32.64 37.25 0.16 -0.04 - 0.04 "0.92 -0.18
4 Eleodealcanadensis - 0.79 25.49 0.73 «  0.50 0.13 -0.03 -0.01
5 Equisetum fluviatile 57.35 45.09 -0.22 -0.19 0.69 -0.21 -0.04
6 Lemna trisuleca . 1.56 86.27 0.63 -0.52 -0.19 -0.31 0.05
7  Myriophyllum exalbescens 0.80 39.21 0.88 0.16 ~0.05 -0.06 Q.01
8 Phragmites communis 99.92 13,72 -0.19 0.13 -0.22J; . 0.22 0.89
9 - Potamogeton zosteriﬁprmis 3.03 - 31.37 ) 0.74 0.58 0.17 -0.06 -0.01
10  Scirpus fluviatilis 99.86 25.49 -0.29 -0.24 -0.57 (
11  Seirpus validus 26.41 58.82 0.59 -0147 0.28
12 Typha angustifolia 0.do 1.96 " .0.06 0.04 -0.07
13 Vallisnenia americana 4.35 21.56 0.53 -0.50 0.30
o

14 _algae j 1.90 23,52 -0.01 -0.32 0.58

EigenvaluLa (%) 28,76 . 14.82 . 11.39 9.23 8.53
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TABLE II. -Average relative dry weight for quadrats of occurrence, percent occurrence across 56 quadrats (frequency)

‘and factor loadings on principal components I-V for 56 species in the sedge meadow community.

No Species Relative
Dry Weight Frequency
] % % Fy Fp Fj F, Fs
1  Acorus calamus 8.01 8.92 0.07 -0.02 ~0.07 0.21 0.02
2 Anemone canadensis 0.01 1.78 0.53 0.78 ~0.06 -0.28 0.01
3 Asclepias syriaca 0.03 1.78 . 0.56 0.76 -0.16 0.10 -0.07
4 Bidens discoidea 0.19 8.92 7 -0.73 0.52 , =0.28 0.04 -0.22
5 Calamagrostis canadensis 17.95 87.50 0.11 0.23 0.08 0.22 0.44
6 Campanula aparinoides 0,22 42,00 -0.60 0,28 -0.08 ~-0.04 0.36
7 Campigula rotundifolia 0.39 2.00 -0.15 0.14 0.68 0.17 0.17
8 Carex aquatilis 42,56 36.00 -0.13 -0.16° -0,10 -0.40 -0.13
9 Carex diandra : 7.30 25,00 0.01 -0.04 0.10 -0,03 -0.10 -
10 Carex lacustris 29.56 51.78 0.26 0.17 -0.29 0.57 0.04%
11 Carex lanuginosa 13.28 30.35 -0.14 0.14 0.89 0.13 0.22
12 Carex sartwelll 12.71 3.57 -0,02 0.01 0.02 0.04 0.27
13 Carex stricta 9.48 41,07 -0.02 -0.01 -0.01 0.02 0.64
14 Cicuta bulbifera 0.04 25.00 =0.22 0.14 -0.16 0.08 0.14
15 Convolvulus sepium 0.18 5.35 ~0.74 0.44 -0.25 -0.03 -0.18
16 Drosera rotundifolia 0.07 3.57 0.33 0.66 0.53 -0.10 . =0.15
17 ~ Dryopteris thelypteris 2.30 53.57 -0.70 0.39 0.16 -0.03 0.16
18 . Eleocharis compressa . 0.17 3.57 0.15 0.13 -0.19 0.74 —-0.25
19 Epilobium leptophyllum 0.04 1,78 0.53 0.78 -0.06 ~0.28 0.01
~20 Equisetum arvense 0.02 1.78 0.55 0.79 -0.09 -0.13 -0.04
21  Equisetum fluviatile 5.76 32,14 -0.18 0.16 0.73 0.19 0.24
22 Equisetum hyemale 2.08 1.78 0.55 0.79 -0.09 -0.13 -0.04%
23 Galium aparine 0.12 14,28 -0.78 0.48 ~0.25 -0.04 -0.20
24 Galium palustre 0.02 64.28 -0.02 -0.01 -0.09 -0.06 0.61
25 Hypericum virginicum 0.11 32.14 -0.01 -0.10 -0.02 -0.27 -0.10
26 Impatiens carpensis. 0.41 32.14 0.01 ~0.03 ~0.05 0.01 ‘ 0.01
27 Iris versicolor f 3.68 17.85 -0.79 0.48 -0.05 ~0.02 -0.19
28 Lathyrus palustris 0.17 7.14 -0.12 0.02 -0.02 . =0.05 0.31
29 Liparis loeselii 0.07 3.57 -0.03 0.13 0.78 0.12 -0.19 =
30 Lycopus europaeus 0.17 10.17 0.56 0.78 -0.10 -0.14 -0.04 °
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TABLE II (cont'd)

No Species Relative

' Dry Weight  Frequency * /g/
% 4 Fl Fz F3 F4 e F

31 Lycopus virginicus 0.15 44,64 -0.07 -0.28 . - 0.21
32 Lysimachia thysiflora ..-+0.18 75.00 -0.19 0.02 - 0.03
33 Lythrum salicaria 2.09 25.00 0.11 0.05 0.23
34 Menyanthes trifoliata 7.26 3.57 0.14 0.06 0.19
35 Onoclea sensibilis 0.81 21.42 -0.09 -0.02 0,22
35 Osmunda regalis 0.34 1.78 0.45 0.06 -0.13
37 Pastinaca 'sativa 0.04 1.78 -0.05 0.15 0.03
38 Phragmites communis 10.89 5.35 0.01 -0.18 -0.23
39 Polygonum amphibium 0.38 12.50 -0.06 . -0.14 -0.02
40 Potentilla palustris 0.86 | 28.57 0.10 -0.23 -0.30
41 Rumex orbiculatus 0.31 12.50 -0.16 0.27 0.26
42 Sagittaria latifolia 0.48 19.64 0.44 0.14 0.16
43 Sagittaria rigida 0.42 1.78 -0.03 0.04 0.07
44  Salix sp. 0.22 3.57 0.80 0.12 . =0.20
45  Scirpus validus 6.55 1.78 -0.03 -0.05 -0.08
46  Scutellaria epilobiifolia 0.38 5.35 -0.08 -0.01 0.21
47  Sparganium eurycarpus 9.77 21.42 -0,06 -0.03 -0.01
48 Spirea alba 1.00 1.78 -0.17 0.46 -0.02
49 Trifolium sp. 0.04 1.78 -0.21 0.77 -0.24
50 Typha angustifolia 27.50 . 44,64 -0.07 -0.12 -0.19
51 Typha latifolia 2.69 1.78 -0.25 -0.04 -0.20
52 Utricularia minor 0.04 5.35 -0.19 0.67 -0.28
53 VUtricularia ‘rulgaris 0.04 32.14 0.37 -0.02 -0.26
54 Viola pallens 0.01 19.64 -0.08 -0.003 0.64
55 Viola cucullata 0.01 1.78 0.04 -0.14 0.08
56 Mosses L3.84 69.64 0.05 -0.36 -0.35
Eigenvalues (%) 11.11 8.51 6.02 5,71

*CYI -
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phenology density and average height of éach species, and water depth.

Soil samples were taken at 0- to 20-cm and 20- to 100-cm depths for

chemical analysis., Sampling was carried out from May 15 to October 4, 1970.
Taxonomically problematic specimens were sent out for identification,

Voucher specimens have been deposited in the McGill Herbarium. Taxonomical

nomenc lature follows Gray's M;ﬁual (Fcrna}d 1950).

Analytical Procedures: THe objcctiye of our analysis was to identify th

ma jor species-interrelationships on the Huntingdon Marsh without prior |

knowledge of their relative importance. This knowledge Would permit us

ta focus on those factors which are likely to be of overriding importance

in dctermini;g the occurrence of species and kinds of vegetation. Sin&%

the number of factors affecting plants {is very large and the species gradients

difficult to discern, it was implicit that the analytical approach would be

multivariate and capable of extracting latenttftructure (Horst 1965? or

organization from a dataset showing a high de}ree of interrelationship

among its variables, Requirements of the analytical procedure also included

statistical rigour, knqyn mathematical'proper ies and simplic;ty in extract-

ing species interrelationships. t

Principal-Components Analysis: With the large number of variables being

considered, the most efficient approach is likely a factor analysis, which

has been shown (fof,énd Cottam 1967; Goodall 1954; Orloci 1966, 1967) to

be applicable to %his type of data. 1In this study, we used principal-

components analysis (PCA). This technique A£ffers from factor analysis

proper in determining the minimum number of independent dimensfqrs needed

to account for most of the variance in the original set of variables (Cooley

f

and'Lohnes 1971). Otherlconsi erations in our choice of PCA include the

following.
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1. PCA is espccially valuable in generating hypotheses regarding
Ly )
the effect and nature of major controls where complex interrelations

exist among a large number of variables. It has proven an effective
*

shmmary and Xxploratory technique of greatest value in the initial sf&ges
of study (Gittins'1968; orloci 1966). !

2. Recently PCA has been widely applied in ecological st;dies of a /
sigilar nature (Ferrari and Mol 1967; Gittins 1968; Walker a;g;hehrhahn
1971).. As a result of its continued application in ecology, limitations

of the technique and its properties in relation to early ordipation

methods are increasingly known (Austin and Noy-Meir 1971; Goff and Cottam

!

1967; Noy-Meir and Austin 1970; Orloci 1966; Swan et al. 1971).

3. éince factor loadings ecxpress the rela?i ship of each variable
with successive components, similar and dissimiftr pattetns of variability
are easily seen. Each component is independent ki.e. uncorrelated with
other components), linear, and assoc;ated with computed levels of variability.
Thii both provides a means of dealing with a large degree of interdependency
among variables and facilitates the construction of spatial models. Unlike
in multiple regression procedures in which the choice of variagzéi is
dependent on complex criteria, the relationship among variables in PCA
are simply retained and at oéce'more~easily conceptualized., PCA is regarded
as the most objective/ ordination method in general ecological use (Orloci
1966)., -

An important co sideraties in the use of PCA is whether to standardize
the original variates (Pielou 1969). 1I1f they are standardized, the co-

variance matrix is replaced by a correlation matrix but the analysis is

otherwise unaltered. For reasons discussed later, we used Pearson's product-

}

moment correlation cocfficient. !
J
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Another question is whether or not t? rotate the components,
Thurstone (1947) recommends rot?tion to the simple structure, claiming
that it helps elucidate the>under1ying gradients. In their analysis of
heath vegetation, Ivimey~Cook and Proctor (1967) obtained rotated solutions
using Kaiser;s (1958) varimax criterion that were more readily interpret-
able than the original components, TFor these reasons we attempted both
unrotated and varimaxdrotated solutions of the components in this study.
Since the rotated solutions did not facilitate an interpretation of
either mode}, no further use will be made of them in this paper.

éomputer facilities at the McGill Computing Center were‘ﬁsed for our
analysis. The PCA program consisted of IBM System/366'Scientific Subroutine
Package (Programmers Manual 360A-CM-03X, Version 3) routines. All
computation on floating-point numbers was in double precision. Q
Correlation Matrix: For each quadrat, the dry weight and other measurements
on each species were transferred to IBM cards. The second step computed
a species X species correlation matrix for each of the emergent and sedge
meadow datasets separately. The emergent set consists of 14 species and
51 quadrats. The s;dge meadow set has 56 species and 56 quadrats. The
magnitudes used in the correlation coefficient are species dry weights.
Since a species X species matrix is used, PCA is of the R-type as epposed
to the Q-techniqué:when a stand X stand matrix is used (Orloci 1967).
Analytical Models: Species models éor emergent and sedge meadow communities
were constructed based on their factor loadings on the first three principal
components. Since only plant species:were used in the PCA, our knowledge

of the dpecies from the ficld and literature on species behavior was used

to interpret major environmental gradients,
{

i
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Obviously, a compiete understanding of species response is
dependent on relations to individual environmental factors. To
alleviate this difficulty we examined the principal components in
relation to water depth and total quadrat biomass. This was accomplished
by calculating the species weighted mean depth and biomass across all

quadrats.of occurrence. For example, mean water depth for Carex stricta

in sedge meadow was computed as the product of water depth and the

species dry weight. These products were then averaged across the 23

. quadrats of occurrence for this species. Water depth and total biomass

!

were chosen to represent important environment and growth parameters,

respectively,

RESULTS AND DISCUSSION

" Composition

Emergent Aquatic: The emérgcnt community is typified)by low diversity
of species. Of the 14 species present (Table 1) only six occur as
dominants (based on dry weight measurements). These are invariably the
emergent growth forms used as a basis for selecting the §amp1e areas, Of

these, Equisetum fluviatile (29.47%) and Scirpus fluviatilis (25.07%) were

dominant in the greatest number of quadrats., Among the other dominant

species (Eleocharis palustris, Scirpus validus, Phragmites communis, Typha

angustifolia)only Typha angustifolia is infrequent,‘occurring in but one

quadrat,
As a group the floating and submerged plants, although less in biomass,
occur with high frequency. This is especially true of the small duckweed

Lemna trisulca (86.37% occurrence), which is widely dispersed by wave action.

Other species in this group with greater than 207 occurrence include
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Myriophyllum cxalbescens, Potamogeton zosteriformis, Ceratophyllum

demersum, FElodeca canadensis, and Vallisneria americana.

The composition of these commupities shows a close relationship with
other emergent aquatic communities in the north temperate zone (Curtis
1959). The consistent association of these species across the circum-
temperature regions is generally acknowledged (Sculthorpe 1967). A
further distinction is the high specifity of these species to the emergent
aquatic habitat. Of the 34 major community types in Wisconsin (Curtis
1959, p. 633), these species occur in an ave;age of 2.4 types, suggesting
Farrow specialization to the aquatic environment,. By contrast, species in
sedge meadow in common with Wisconsin occur in an average of 7.8 community

-

types or 3 times as many.

Sedge Meadow: The diverse complement of sgg:ies in sedge meadow
(56 species) contrasts with the small number of dominants in this community.
Only four species were dominant (dry weight basis) in 107 or more of the

quadrats (Table 2). Carex aquatilis is by far the outstanding species,

dominating 35.7% of all quadrats. In total, Carex spp. (C. lacustris 16.17,
C. lanuginosa 5.4%, C. stricta 3.6%, C. diandra 1.87) dominated 62.6% of

all quadrats. This is the same percentage (637%) noted for sedge meadow in

)
t

southern Wisconsin (Stout 1914). Other important dominants were Calamagrostis

- canadensis (16.1%) and Typha angustifolia (10.77%).

The diverse complement of species in sedge mcadow (56 species) contrasts
with the small number of dominants in this community. Only four species

were dominant (dry weight basis) in 107 or more of the quadrats (Tahle 2).,'

Carex aquatilis is by far the outstanding species, dominating 35.7% of all

quadrats. In total, Carex spp. (C. lacustris 16.17%, C. lanuginosa 5.47,

C. stricta 3.6%, C. diandra 1.87) dominated 62.6% of all quadrats. This
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‘ is the same percentage (63%) noted for sedge mcadow‘?in southern Wisconsin -

v

(Stout 1914). Other important dominants were Calamagrostis canadensis

(16.1%) and Typha angustifolia (10.7%).

A large number of oth pecies occur as frequent but mindfrcomponents

f the biomass. the 4 clearly dominant species, 18 have

kg

frequencie f 20% or mofe. \ A significant number of these are 'weeds?',

\

that is, ecological op showing generalist tendencies and typically

+

occupying a wide rang ering habitats., These species are discussed
further in the next section,

Species Relations

3

7

The Correlation Matrix: Since species magnitudes (dry weight, g.m‘z)
were used as the basis of the correlation coefficient, the implication of
dry weight measurements to represent ecological relations is important,

The correlation coefficient is dependent both on mutual presence or absénce
and colinearities in variation patterns of dry weight., To have a high
positive correlation, two species must be p;esent in or absent from the same
quadréts and have similar periods of growth across the season (but not

necessarily the same growth rates or accumulated biomasses). The use of

dry weight correlations as in this study implies more than the capability

to survive in the same habitats. It also implies similarity in growth

¢ ‘2‘
“pattern across the entire sampling interval.

“

The correlation coefficient also affects dominant and less species
differently. Since.diSpersion is used to scale the coefficient, tﬁbse
species whése abundances vary only slightly (usuaily the less abundant

P species) will have higher correlations and a greater influence in the factor

f
. \ analysis than if unstandardized valyes (e¢.g. covariances) were used (Seal

‘1964, Pielou 1969). Walker and Wehrhahi\(1971) compared principal, compon

f 1
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solutions on standardized (i.e. corrclation) and unstandardized covariance
-~ . -

coefficiants for‘wetland vegetatqu. They noted a tendency for standard-

ized measurements to produce a clumped distribution of factor loadings

“with one or two loadings far removed from the rest, apparently as a resalt

of minor species whose values were increased by standardization. Except-
ing this difference, the ccological interpretation was essentially similar
for both procedures. The tendency of minor species toward high factor
loadings in this study is in part due to standardization (i.e, use of
correlation instead of covariance) of the raw data. It should be noted,

however, that minor species in either emergent or sedgé meadow models do

-

not necessarily have high factor loadings. This can be verified from

+

frequency and relative dry weight data in relatidn to species factor load-
ings given in Tables 1 and 2, A decisive advantége of correlation (i.e.

standardization of initial data) in principal-components analysis is the low

i

distortion of speties relations in vegetation Spare (Austin and Noy-Meir

1971).

In the cmergewt community,:the floating and submerged species show
\

numerous high positive correlations. Outstanding examples are Potamogcton

zosteriformis ~ Elodea canadensis (r = .97), Lemna trisulca - Ceratophyllum

demersum(r = .76), and Alisma triviale - Myriophyllum exalbescens (r = .71).

Significant negative correlations occur notably between the emergent species,
b

namely Scirpus fluviatilis - S. validus (r ==40) and S. fluviatilis -

Esquisetum fluviatile (x = -.33). Scirpus fluviatilis is probably excluding

these forms by virtue of strong competitive displacement. Its growth rate

is high (6.3 g.m'zidy-l) compared with Equisetum fluviatile (4.0 g.m’z,dy‘l)

/




j
and Scirpus validus (1.4 8-m‘2.dy'12 In general, emcrgent

species tend to form monospccific communities (as evidenced by their
high relative dry weights, Table 1) and show negative correlations among
themselves,

In sedge meado&, high negative correlations are numerous, The

proportion of these negative correlations (expressed as a percentage of

the total number of significant correlations) is high in moss species

(81%), Typha angustifolia (777%), Carex aquatilis (74%), C. lacusgtris (50%),

and Calamagrostis canadensis (48%) compared to other species. These forms

are all strong dominants in the quadrats they occupy (Table 1) and tend
to exclude other species, ultimately resulting in dissociation. This is

especially evident with Typha angustifolia, in which.large rhizomes and

tall leaves serve to preclude other species, The exclusion mechanism in
mosses is prébably a combination of complete shading of the soil surface
and antibiosis (Leibundgut 1952).

The Emergent Aquatic Model: xﬁetQézé signific;nt ecological relations
in the emergent community are related to water depth. ThF first component
differentiates the emergent species (low factor loadings) of- relatively

‘shallow water from floating and submerged species (Figs. 3A, 5A). Deptx

varies from an average of 88 cm for Scirpus fluviatilis to 114 cm for

Potamogeton and Ceratophyllum, The water depth for Typha angustifolia is

unrcliable since this species occurs in only one quadrat. The percentage

of total variation accounted for on this component is 28,8%. The importance

of water depth in the community is widely acknowledged (Swindale and Curtis
f

1957; Curtis 1959; Sculthorpe 1967, p. 12; Walker and Coupland 1970).

However, in other studies, conductivity of the water was the variable most

strongly corrclated with species differences (Swindale and Curtis 1957;

< ArEae .
)
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Fig. 3.
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»(T*}"«—-
Spatial model of the emergent aquatic community on .

the Huntingdon Marsh, based on principal-components

‘analysis of 14 Species;‘YA) components I and II

1

(vertical axis); (B) components I and III (vertical

axis). See Table I for species codes,
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Walker and Wehrhahn 1971). Since our ,quadrat samples were from the

samevlqu;‘%his factor is unimportant as a source of variability. Other
environmental conditions likely associated with increased water depth

! 1
include light penctration, temperature, and texture and fertility of the
substrate., It is to these variables rather than water depth per se that

species are responding (Sculthorpe 1967). The close relation between

water'depth and plant productivity of the quadrat (Fig. 5A) suggests that
.

S

The second component (14,87 of total variation) is not obviously
related to environmental differences but measures interaction between
species with differing physiognomy and growth potential. Species with
b{gh factor loadings are submergent species (positive pole, Fig. 3A) and

o

¢
at the opposite pole, floating species associated with Scirpus validus,

Scirpus validus forms stands with up to 87 stems/m2 (average 51.4 stemg/mz.

This is insufficient to reduce light intensity to critical levels and
Yy

thereby exclude other sﬁecies. These conditions especially favor floating
Ny

3

plants such as Lemnd:'Ceratophyllum and Vallisneria, which become entangled

among the stems of Scirpus,

The close association between similar life forms is clearly apparent

An both floating and submerged groups. IUnlike in terrestrial communities
A L
in which successive vegetation layers are interdependent, aquatic species

of different life forms may coexist but they retain their essential
integrity and can generally occur independently elsewhere (Sculthorpe 1967).
The reduction of light by the commonly very dense growth of these floating

species is sufficient to exclude submerged forms that ma§ have established

beneath them, In floating-leaved and free-floating species, optimal

U
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exposure to light (i.e. maximum occupation of the surface area) is the

tritical element of competition (Clayworthy and Harper 1962).
LR . i

The distinction between Scirpus fluviatilis and Equisetum fluviatile

is consistent with our interpretation of this component. As noted earlief%

1.

Scirpus fluviatilis, although occupying similar water depth (Fig. 4) is

more productive and probably excludes Equisetum by competitive displacement.
In strands where patches of these species occurred side by side, Scirpus (T/T/

- by

was sometimes observed to invade the Equisetum community, as evidenced by

isolated Scirpus stems in the otherwise pure Equisetum stands. Like

.

Scirpus fluviatilis, Phragmites communis and Typha angustifolia show a

strong tendency toward excluding other species, The relative dry weights

of these species are about 1007 (Table 1), indicating a strong tendency

toward monospecific stands. This tendency is much léss pronounced in

JEleocharis palustris, Equisctum fluviatile, and Scirpus validus, which

frequently assoqiate among themselves, Their relative dry weights are
correspondingly small (Table 1). )

The tendency to form pure closed communities inhibiting colonization
by potential competitors is characteristic of most aquatic life-forms. Of
the numerous factors responsible, rates of vegetative reproduction and
competition between species are the most important (Sculthorpe 1967). In
a favorable site, one species may gain an early initiativefand increase
much faster than any competitor. Such species assert their status early

and attain a seasonal or permanent predominance. Spence (1964) noted a

tenaency toward mutually exclusive distributions among Carex rostrata,

Glyceria maxima, Phragmites communis, and Tygh# latifolia in Scottish marsh

comnunitics., Similar tendencies have béen obscrved in Ceratoihyllum, Elodea,
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and Myriophyllum (Fosberg 1959, 1960; Stookey et al. 1964). Examining

competitive displacement between Phragmites communis and Glyceria maxima,

Buttery and Lambert (1965) concluded that the greater productivity of
Phragmites and its greater tolerance of anaerobic conditions (coinciding
with abundant lacunate parenchyma) favored this species. éther important
environmental differences besides iow oxygen tensions (e.g. soil nutrients)
could not be detected. It is not'surprising, therefore, that environmental
correlates to the second component are not obvious especially since species
interactions are of overriding importance,

' The third component acé;unted for an additional 11,47 of the total

variation in the vegetation (Fig. 3B). Whereas the second component

distinguishes the two most prominent emergent forms (Equisetum fluviatile

and Scirpus fluviatilis) and is jg&ated to competition andcbiomass levels.
The positive end of this component is typified by comparatively low product-

ivity. ‘Among the dominants, dry weight increases ave%égé»&.o, 2.0, and 1.4

g.m'z.dy"1 for Equisetum fluviatile, Eleochagjs palustris, and Scirpus

validus respectively, compared to 11.4, 6.3, and 5.9 g.m"z.dy'1 for Typha

angustifolia, Scﬂmpps fluviatilis, and Phragmites communis. Among the

submerged and floating species, the sameldistinction is apparent but less

pronounced. Whereas the abové emergent groups average 2.4 and 6.4 g..m'z.dy-1

the submerged and floating species contrast by only 0.07 to 0.09 g;m'z.dy-l

at positive and negative ends of the component respectively.

Obviously, the interpretation of the third component lies in differences

associated with Scirpus and Equisetum, Average water depth and soil nutrient

contents differ only slightly (with the possible exception of P and Mg)

between these species., Structural and pfoductivity differences, however,

-
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tend to be large. This is especially true of the productivity per

stem (Equisetum fluviatile, 0.02 g per stem per day; Scirpus fluviatilis,

0.05 g per stem per day) and species diversity (5.2 and 2.0 Species/mz,
respectively). The strong inverse relationship between species growth
rate and species diversity suggestgvstrong competitive e&clusion of less
vigorous forms by the more productive species. Although chance may play
an important role in the initial establishment of Equisetum and ScirEu;,
we noted a téhdgncy of Equisetum to dominate more éxposed locations such
as the side of the strand facing the river and away from the island or
mainland where wave action is slightly greater.

ﬂny attempt to interpret the first or third components in terms of
successional gradients must be considered with skepticism. Autogenic
processes such as increased siltation assqciated witﬂ shallow water and
dense vegetation are undoubtedly occurring but may easily be outweighted’
by turbulence in the water and displacement. or deposition of sediments
by water currents and wave action. These features require a study in
themselves and have peen described elsewhere (Pageau 1959). Moreover, the
impact of artificially increasing the water level 40 years ago is not
completely known. Certainly, the present vegetation strong reflects that
incident and its origin may be closely associated with {t,

The Sedge Meadow Model: The first principal component (12.1% of total
variation) is characterized by high factor loadings on 'weed' spccies

(Fig. 4B). Asclepias syriaca, Lycopus europaeus, Equisctum arvense,

Ancmome canadensis, Epilobium leptophyllum and Lycopus uniflorus (group I,

factor loadings 0.57 to 0.48) are typically weedy species of a large variety
of disturbed upland habitats. They occupy an average of 15.8 of 36 Wisconsin

communities (Curtis 1959) reaching optima in wet communities but also
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Fig. 4. Spatial model of the sedge meadow community on the
Huntingdon Marsh, based on principal-components
analysis of 56 spectes: (A) components I and II
(vertical ‘axis); (B) components I and III (vertical
axis). Sce Table II for species codes. 5 '
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common in drier well-drained uplands such as roadsides and cropland,

. >

Species with high negative factor loadings (-0.79 to -0.70, group II)

include Iris versicolor, Galium aparine, Typha latifolia, Dryopteris

thelypteris, Lysimachia thyrsiflora, Convolvulus sepium, and Bidens

discoidea. These also are typically opporfunistic and occur in a wide
range of communities. 1In contrast to species of group I, however, they
are specifically 1lowland or wet habitat forms by preference. 1In
Wisconsin they occupy 9.6 of 36 community types reaching their optima
in mesic to wet lowland habitats. Species in the center:of the model

(factor loadings % 0.25 on components I and II, group III) are predominantly

wet forms specialized toward meadow and other lowland habitats. In

«
-0')

Wisconsin they occupy an average of 7.2 of 36 communities (Curtis 1959)
Their optlma are i§37§§j>XC1“51V317 in, lowland community types.

The high factor loadings associated with weed species on component I
(groups I and 1I) illustrate the importance of disturbance as a major
environmental factor. This has been noted previously for similar communities
(E;rtis 1959; Walker and Wehrhahn 19%1). Among predominant influences,
fire, wind, exposure on hummocks, intense muskrat and bird activity, and
the general Opeg nature of the sedge meadow are important features.
Muskrat mounds are numerous on the Huntingdon Marsh, and the impact of ﬁ(
muskrat on the vegetation is pronounced, especially on Typha (Curtis 1959).
Duck and other marsh birds use the island sedge mcadows intgnsively as
breeding areasa (Whittam 1971). Hummocks occurred in 28 quadrats (507%
occurrence) and were well developed in 16 (297%) of the 56 quadrats.

Destruction of exposed parts of these hummocks (e.g. by fire or frost) is

" likely to provide open habitat for opportunistic species,
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Fire has an es?;cially strong influence on sedge meadow. The

Huntingdon m;rsh is Burned (presumably by local residents) almost
annualf}, usually in late fall or spring., Twenty-eight or 50% of all
quadrats showed evidence of fire since the last growing season whereas
g
14 or 25% had begn burned previously (probably within 2 or 3 yéars).
These data suggest the great importance of fire on the sedge meadow.
Burning'is an important distinction,between ;ites on the mainland,
Christatie Island, and the remaining islands. Whereas all quadrats on
Christatie Island had signs of burnikg during the current year, no
evdidence of fire was detected on the| two islandf\between Christatie and
the fainland (Fig. 1).

The second component (11.1% of total vafiation\ is a gradient in
water depth and plant productivity. Average water depths for species in
groups I, II, and III decrcase from 12,1 to 11,6 and 10.7 cm respectively,
An inverse relationship between plant productivity and water depth is
apparent in Fig. SB.

The third component (8.5% of total variation) is closely related to

the incidence of fire. The highest factor loadings are characterized by

species associated with current evidence of fire (Fig. 48). Carex lanuginosa,

Salix sp., apd Liparis loeseiii (factor loadings 0.90 to 0.78) invariably
occurred in quadrats that had been burned that year. These are located on
Christatie Island and on those parts of the mainland sedge meadow close to
the lake or highway. Although a single year's observation on the evidence
of fire across a léng interval of years, the fact that fire is associated
with particular topography lends weight to such an interprctation. Note-

worthy is the fact that fire-frequented parts of the sedge mecadow arc close
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Species’ fact:or loadf:gs for (A) emergent aquatic
(p;:;.ncipal component I) and (B) sedge meadow
(principal compohent II) comfunities in relatfon \
to mean observed water depth, C;;cle cij.ameters are
proportional to mean growth rate (total quadrat

dry weight 'per day) for qué.drats of sfecies occurr-
eiu:e. Values range across 10 equal intervals for
3-8 g.m'z.dy'l and 2-12 g.m'z.dy'1 in emergent

and sedge communities respectively, For species s

codes see Tables I and II,
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to roads or human dwellings and more likely to be burned if fire originates

in the vicinity. Carex lacustris, Bidens discoidea, and Convolvulus

sepium on the negative end of the third component (factor loadings -0,29
to -0.26) occupy quadrats which showed no evidence or only previous evidence
of. fire. These species occupied quadrats on topography protected from

fire such as areas immediately southeast of the bend in the Salmon River,

s

northeast of Fraser Creek and on the two islands between Christatie Island
and mainland (Fig. 1). Significantly these species are infrequent or
. >,

absent in areas showing current burning.

Average mulch dry weights in Carex lanuginosa and C. lacustris were

167.9 and 849.2~g.m‘2,further supporting our interpretation of .the third
component. The strong spearation of these species on the basis of fire '}
incidence is almost cgrtainly related to modifications of the soil surface.
In particular, the destruction of dead organic material (mulch) is
associated with Qutrient mineralization and a pronounced change in albedo.
Accumulation of mulch has been associated with greater snow depth, slow
snowmelt as a result of high reflectivity and insulation of the soil surface.
The dark surface of a burned area is likely to favor early and rapid growth
as a result of rapid soil temperature ificrease in spring and high mineral
nutriené levels (Bansal 1971; Curtis and Partch 19&8, 1950; Smika 1971;

Watt 1971; Weaver and Rowland 1952). On plots with mulch, Weaver and
Rowland (1952) observed surface soil temperature to be 12-16C lower and
growth was delayed as much as 3 weeks compared to plots where mulch had

i

been removed., By June the biomasses of Andropogon gerardi and Panicum

virgpatum were less than half that observed on plots with mulch removed,

Curtis and Partch (1950) noted that flower production and height growth in

Andropogon gerardi were markedly increaséd on clipped or burned quadrats

?

as a result of carly spfing growth,



Clear evidence of primary or secondary succession is not apparent
< )
in the sedge meadow. The choice of sample areas along the major strcams

and islands away from upland areas precluded vegetation types that may
have been considered successional to shrubs or trees and resulted in areas

confined to the strong impact of fire. The strong dependency of sedge

&

meadow on fire as a means of maintenance has been documented elsewhere -

(Curtis 1959). A smali area protected from fire by a highway on the

southeast periphery of the mainland sedge meadow showed rapid succession

o
{

to Acer rubrum, A, saccharinum, Cornus stolonifera, and Salix spp. The

/presence of meadow species (Carex spp., Typha spp.) in open areas between

" these shrub and tree species is an indication of the potentially rapid

conversion of sedge meadow to forest in the absence of fire.

Organization of Emergent and Meadow Communities:

In this study we have attempted to identify major envirommental é{ontréls
on the vegetation in relateg‘but different communities, It has become obvious
that some striking\ecological differences exist between emergent and sedge
meadow communities, An outstanding contrast is the complexity of the sedge
meadow. The greater diversity of plant species and the importance of chance
peturbations result in complexity that cannot be adequately explained in a
few major dimensions of variability (Fig, 6). Whereas the first three
principal ;components explained 55% of the total variability in emergent
aqu;;.tic comu;\ity, the first nine components in sedge meadow are required
to account for the same level of the t:)tal variation, -

Itr would seem axiomatic in plant relations that steep gradicpts in
critical environmental factors impose a strong organgzation on Spécies

(Beals 1969; Whittaker 1956, 1967, 1970). Thus, the comparatively large

) . *




The total variance explained by successive principal
components in'‘emergent aquatic and sedge meadow )

communities on the Huntingdon Marsh. Only éignificaﬁf

components are shown,
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differences in water depth within the emergent cbmmunity are of major
significance in accounting for species variations. Large differences
in life form and growth potenti;l are also impoFtant sources of variation.
These Mlarge differ;n;es are not apparent on the sedge meadow, Variations
in water depth and community structure are relativély small and the
significance of these features in the organization of this ecosystem is
correspondingly reduced. -

Whittaker (1967, 1976;ahas attempted to formulate a general theory

pn chapge in niche width and the extent of niche overlap across environ-

mental gradfents. For most plant communities, the general pattern is one

of continuous intergradation among niche-differentiated but partial}y\,;

-

{

~

competitive spggfes. In more rigorous environments or across steep
environmental gradients, there is a tendency towérd strong single-species
,
dominance and relativé discontinuity (i.e. reduced niche overlap). If the
emergent aquatic area can be regarded as the more rigorous environment,
typified by steeper gradients than present in sedge meadow, these concepts
appear to be valid generalizations. The overlap of species niches in the
sedge meadow (as evidenced from similar factor loadings on the principal

components of each model) is marked, corresponding with a relatively -

favorable environment. \
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" STAND

Observers

DATE

Locality

COLL. SPECIES
Nb (Column 2)
DW (Column 3)

|

HT (Column 4)

Phe (Column 5)
Nb (Column 6)
DW (Column 7)

WATER 'DEPTH

SOIL

LEGENDS TO APPENDIX I, II

o 1
Quadrat;identification number

Persons presept at field site

A. A, - Dr. Allan Auclair

A.B. - Mr. André Bouchard

S.H. - Mr. Stuart Hay

J.P. - Sr. Josephine Pajaczkowski

day, month, and year of quadrat sampling at field
site.

'Mainland' refers to sedge meadow area of the
marsh,

'Emergent' refers to emergent aquatic area
identified in’Figure 1. ;

Scientific names of plant species present in
the sample quadrat.

number of stems in sample quadrat

grams; dry weight tissue in sample quadrat.
Total weight of mulch or 'dead material!
does not differentiate between species.

centimeters; average length of shoots above
soil surface.

phenology code at time of quadrat sample.

>

Abbreviations are listed on following page.

percent; number of stems of one species relative
to the total number of stems of all species in
quadrat.

percent; drtheight of one gpecies relative to
total dry weight of all species in quadrat
excepting mulch,

centimeters; depth of water above soil surface

Standard soil chemical analysis for top 100 cm

of soil. Values are for available or exchangeable
concentrations. Analyses were provided by the
Quebec Soil Testing Laboratory, Ste-Anne de la
Pocatiére, Quebec. Description of procedures

employed by this laboratory is included on
following pages.
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‘ S APPENDIX LEGEND (cont'd)
- i . - Phenology Code ,
] 1. Seed © ) o —
-, Seedling ° Seedling ’
2. Veg L Vegetative ‘-m
3. Yg Ygung, nofflower buds _ \
) 4, Fl buds Flower buds \ .
i 5. Yg Fl ) Young flower, more advanced’'stage
6. F1 Flower, fully developed ‘
7. Fl/Fr " . Flower and fruit stage
J 8. Yg Fr ’ Young fr;it stage
9. Fr Mature fruit stage , ,
S 10. Mt Fr '
Mat Fr
0ld Fr 01d fruit stage )
11, Fall Fr
Fr Fall \
’ Past Fr
Fr Open - - Past fruiting stage e -
12, Fr Sen @? . Fruit and senescence stage
13. $en Start : Senescence for starting ' \
’ 14, Sem Senescence &7
’ 15. Fall Fr/Sen ’ Past fruiting and senescence
| . .
{—» 16. Spore Cap . Spore capsLles on Eguisetu@ y
i 17. Past Spores ' , Vegetative - past spore time - Equisetum
18. Branch Branching stage of Eguisetuﬁ
| 19. Fem Fl - :
Fem Spikes Fema%FASpikes legt.on Typha T ﬁff
‘ , 20. Fl and Pallen Male and female ‘flowers od Typha ,,i""

'



APPFENDIX LEGEND (cont'd) 4ic.
Soil Procedures

Kenseignenconts sur nos méthodes analytiques utilisées pour
les échuntillons des sols de Joséphine Pajaczkowski -,

- Carbone =
Mélhode walkley et al - méthode au bichromate de sodium, (Combustion
humide)

- Azote réduit total -
Méthode du Kjeldahlf—

Référencess 1) A.0.A.0f - 1950

2) Chemical Methods of Soil Analyses, Canada
Department of Agriculture, Ottawa, 1958,

: * B
- pHi- -
Laecture sur un pH métre d'un mélange sol-eau dans un rapport 1-1,
LY
- H échangeable - .
Ny
Méthode avec solution tampon de Woodruff.-
0 Reférencex Graham, E.it. - An Explanatior of Theory and
kethods of Soil Testing.- bulletin 734. At

University-of Missouri Agr;culturtl -
Experiment Station, - July, 1959. - p..18 .

Photocopieé de la méthode ci-annexée,

~ a = P0q assimilable -

Méthode de Bray-Arnold
rhr,‘
Solution extractive (Bray)s 0.1 N HCl et 0.03 N NﬂuP -
~Héactifss 1} solution de molybdate d'ammonium
2) solution de 1'acide l-amino~-2-na htol-b-\iulfonxque

£

e




~

- K, Na, Ca et Mg échaﬁgeablés -

N

‘ . . ! ’ I ~ “
Extraction par une solution d‘'acétate d'ammonium normale necutre et
détermination par spectrophotométre de flamme,

» 7
' ¥ ‘ .

‘ - - Analyse granulométrique -

Méthode Bouyoucos . :

" ER

- Mn échangeable - .
Dosage colorimétrique au photélométre & filtres Cenco-Sheard-Sanford.
- Coloration donnée par le méta-périodate de potassium,

©

i »
u D N
& - ~
o -
o
- I J
r’a
v e s bl A ,
X
- K3
”
N
%
,
A
.
¢
< i
PN i °
| U N ) .
1 X, ' < N )
' oY
| »
| -
| - ’
i ) -
<
v kem ¢ v
L e S e e il e - ~
=~ 3 Lo <
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48.
T
i ’ MARSH STUDIES
¥
STAND : 1 OBSERVERS#, AA DATE 15/5/70
AB ‘
LOCALITY: 2 inland T JPp
- v |
COLL. SPECIZC >, DU | HT | Phe NbhoLDuU
|
Carex lacustris 183,156 153.9 F1.] i 132z 1
: : K o |
Calamsgrostis canadensis hs1: 30 18 0 Yer (S
]
Rumex orbieilatus ® ‘112,00 133,0! Veo .
Lysimachla thyrsiflora © 10,2 20,0| Y=, ;
u ; ;
e 3
4 ;
; !
! . i
z |
- ~ ~—
i
- ¢
’
) -
od R
S R DEAD I'ATERT AL - 11091 i

ENVIROIMMENTAL FEATURES:

WATER DEPTH: 17 cm.

SOIL
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MARSH STUDIES .
)

STAND : - 2 OBSERVERS: AB
* P o JP
LOCALITY: Mainland

paTE 28/5/70

COLL. GPECITEO 3 1) ] D'} i HT Pl;e! Nb | DW
Carex lacusﬁtris ;o }ﬁcﬂ 131.19 85 W?‘f«i 295 157%
calaxma;nrostis canadensis ?221!98.3 69 Yg." ‘ 68% 3%
Equisetum fluvialite ‘I 4 O.d 31 Yg\. Bl
calium éﬁlustre 2+ 18 Ya. i
Lyslmachigmtnyrsifloraif ' 37 0.4 19 Ya. ;
Lemna minor . g
e T
; .
1
DEAD I'ATERIAL 178347 , : -]

ENVIRONMEMNTAL FEATURES:
WATER DEPTH 19 cm.

SOIL
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/7
i MARSH STUDIES
STAND : 3 ™ ¥ OBSERVERS: AB | DATE 28/5/70
LOCALITY: M2inland .
COLL. SPECITC > ! D] i HT Phei Nb\ - DW
‘Carex lacustris ' 18419.(1 78 ﬁt.i L }2%
Calamagrostis canadensis 'gleO 5135.1 67HY7‘.L 21% (88%
Imnatiens capensis elﬂ16 0.1 sﬁ;(é K :
Lythrum salicaria ' 210.1 13 Yo ki E
Gglivm palustris U g e |11l Ye |
Lysimaéhia thyrsiflora Cale ! 1d ve
. Galium aparine : ’ 2“""5:;“,1 ‘ 18 Yg
- |
. ; T
«
DEAD IATENIAL 281 .43 : N

ENVIRONMENTAL FEATURES :
WATER DEPTH 11 cm.

SO1IL
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MARSH STUDIES
L

51,

STAND : 4 OBSERVERS : gg DATE 28/5/70
LOCALITY:  Mairland
La -
COLL. SPsCIEO i ,; D1} i HT Nb DW
Carex lacustris . ; 9911611,. 93 Y15 171%
Calamacrostis canedensis _1125:5351 76 52% 123%
Acorils owdamug ! 9 i13.4 71 LZ| 6% .
Innatiens capensis : 21 + % i
Galium palustre ? 1] + 9 {L
Galium avarine 17 + 20 Y j
Lysimachlia thyrsiflora ' 210.2 19[ Yg. :
Lemna minor ’ + ]
|
N i
*,lr~
DEAD J1ATENIAL 856,49 M

ENVIRONMENTAL FEATURES :
WATER DEPTH 19 cm.

SOIL




. ) MARSH STUDIES
STAND : 5 \ OBSERVERS: AB DATE 28/5/70
JP i
LOCALITY: Mainland o \
| 1
J
COLL. SPECIIC M, DU HT Phe‘, Nb DW
[}
Sparsanium eurycarpum 1“31237.1 60 |¥g | 66% | 92%
Calamarrostis caradensis I 91 2.0 43 lyg 194 5%
i
Equisetunm fluviatile i 51 1.3 36 IYe 10%] 39
Lysimachia thyrsiflbra o204 |16 Y i
v i
Lemna minor ' Do+ F
i !
n ] j =
|
o ;
|
1
"« DEAD IATERIAL 323.8 Voo §

ENVIRONMENTAL FEATURES:
WATER DEPTH 20 cm.

S0171, th 5-9
% orsanic matters 8.7
% Carbont 5.06
¢ Nitrosens 2.27
Avallable phosphorous¢

H lons: 3.0meq/100g
K: 0.42 mcq/100g
Nat 0.27 meq/100g
Ca: 11.50 meq /100g

8.62mg/100g Mas

3.50 meq /100g
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'S MARSH STUDIES ‘ Y
STAND : 6 OBSERVERS: AB DATE 30/5/70
JP
LOCALITY: Mainland
F
COLL. SPZCITS ’ o | DU | HT 'phe! Kb | Du
1 T M
, | P )
Calamamrostis canadensls ‘106 24,90 53 | Yg | 795 | 51%
i ‘[ 'Bt.
Carex lacustrls ! 27 21.6; 71 Fr.gr 2075 | bhd
~ ]
Tyoha anmustifolia i1 {2,458 | Y ‘
: ’ :
v o !
|
; : !
T ! B
|
i
|
.
DEAD IMATED 1073.8

ENVIRONMENTAL FEATURES:

WATER DEPTH: 7 cm.

SOIL -
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/ -
‘ MARGH STUDIES ,
STAND : e OBSERVERS: AB DATE 30/5/70
JP
LOCALITY: Mainland ' \
J
4 : | l
COLL. SPECIio i >, D1t HT | Phe Nb | Du
' i | ' at
Carex lacustrls 105 176,191 Fr.! 2% 764 T
Calamaerostis caradensis 253 31.8 71 Ye ! 26% NU4% !
Acorus calamus 136 125,33 60! Yz 184 10% '
") )
Lvsimachia thyrsiflora ¢ 4y 0.9 25Buds! | }
J i
1
Equisetum fluviatile ' 1]0.4 31Yg ! |
- ced- i . |
Inpatiens cavensils 10+ 101ing {
‘ 3 ‘
Galium palustre_ 1]+ 9l Yz |’ |
- | ) !
i
— p 2
) o *"t‘ ; Tg
‘ _DEAD IATENIAL kIS ) | K .
ENVIRONMENTAL FEATURES:
WATER DEPTH; 13 cm. X
SOIL
,:’
o~ i o
. S
t
| \ 4
® . :
!
> *
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MARSH STUDIES

hd -
STAND : 8 OBSERVERS: AB DATE 30/5/70
’ JP
LOCALITY: Nainland { !
T ]
: i
COLL. SPICITo Hb; D'l | HT Phe, Nb | DW
- I ‘ “ .
Calamigrostis canadensis 120 ;35.0 68 | ve ! 77% 138%
Y Liat ‘
Carex lacustris . T!1 18.0 90 Fr, ! 2 1205
//
Phracmites communis i 7 U-J 56 | Yg L7 | 5% ;
Typha anguctifolia 5 33-5 68 | Yg 3% 375l o
| { Sebdj—- T
Impatiens capensls 0.8 9 ling i 'AL
Campanula avarinoides 2 + 1 14 1 Yo
. , 3
' i
i
o T l\
DEAD I'ATERIAL 1201.5 '

ENVIROMMENTAL FLATURES: ’
WATER DEPTH ; 20 cn.

SOIL




R

4 ~

M

MARSH STUDIES

56.

€

DATE 30/5/70 )

STAND : 9 OBSERVERS: AB
JP
LOCALITY: -Mainland
P ] .
COLL. SPRCIES >, DU HT Pth Nb | DU
. }
Calamagrostis canadensis 203 [96.0 88 | Ys; | 8L 155%
) !
Typha anmustifolia 9 67.9 109] Ys 1 3% 139% | .
Campanula avarinoides {20 1.4 30] Yo
Yl ¥
Lysimachia thrysyflora ¢ b} 0.1 34| bua i
i i R 2t !
Carex lacustris 211,49 66] Fr
Lythrum salicaria bt 1.4 19 yo !
Ver seedfe l
Impatiens cavensis lanyl 5.4 61ing ;
; . /
Galiumn aparine P + 8| Y= ;
i
- N {
I [ i
|
i
T
DEAD DATERIAL 1029k 2 :

ENVIRONMENTAL FEATURES:

WATER DEPTH: 16 cm.

SOIL




MARSH STUDIES

57.

STAND: 10 OBSERVERS: AB DATE 30/5/70
LOCALITY: Ilainland F
COLL. ) SPECITES iT> : DY.Ii HT Phe\‘\A__ Nb | DW
Calamaegrostls canadensis }&01 f218.fb 80| Y ; \ Lo B3g B
Carex lacustris | 24 39k 10)“;;£ X; b5 5% |
Lycopus unifflorus < !\43 2.R 21l ¥g l
Czmpanula ap&z;inoides i33 1.0 29| Ye :
Dryopteris thelyoteris "28 | 1.7 35/ ¥g
— Typhaﬂ anpustifolia 1] 1.7 60l¥Yg ,:
Impatiens capensis 7 + l 111‘?(;:;2“ E
Galium palustre ' 2 + gg Yg ;r
0 Lysimachia thyrslf‘lc;ra . 1 + 411 Ye i
Scutellaria epilobi«ifoll,a 1 + 191 Y :
|
B—
DEAD ITATENIAL . 69513 P

g

P‘T.‘/Hx 20 cm,

v
ENVIRONMENTAL FEATURES:

WATER
SOILs
pH: 5.8 :
% organic matter: 67,
- % Carbong 41.05
o % Nitrogen: 2.52

Available phosphorouss 2.70mz/100g

H lonst3.15 nea/100g
Ks 1.36me q/100g

Nat 1.10mea /100g
Ca: 37.10me q/10Ug
Mg: 10.32meq /1C0s

G

\
3
A

po |

l
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MARSH STUDIES

-

58.

STAND: 11 OBSERVERS// AB DATE 5/6/70
\\\ JP -
LOCALITY: Mainland “
' i
COLL. SPRCI TS - if> , D7 1 HT Phe! Nb | DW |,
ab
Carer lacustrls 16030144 101 Pd 1864 195%
Calemagrostis capadensis T 'r 2h 1316, g5 v 138 5%
- ' '
Qnocles sensibilis | _210.3 26 vdz. :
Impatiens cancnsis 110, 10 Yr i
J i
Moss species o+ |+ !
i
3 o ' 5 L
* l
! i
i
i b
o -
{ e -
DEAD VIATERTAL 93640 e

-

ENVIRONMENT®, FCATURES ¢

WATER DEPTH! 15°%cm.

© S01ILS
- PH15.7
% organic matter: 71.8
» % Carbont b41.61
- % Nitrogens 1.84

Avallable phosphorous: 2.46 ng/100g

1

~

H ilonsi 2.80 meq/100g
Kt 1.48me q/100g \

Nat 1.04meq /100g
Ca:ll.20me q/100g
Mg:ll.251e f100g N
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MARSH STUDIES

STAND: 12 OBSERVERS: AB DATE 17/6/70 .
x JP .
LOCALITY: Mainland
e !
COLL. SPECITS > DU | HT | Phe AN D DY
—( ’ :fat I "
Carex diandra 642 2004 69| Fr ; 0% BoX,
. l. . P %»\I o
Carex equatilis ,Lls i 296 10b Vel | 2% 112%
. |
Sparganium eurycarpum \ L1k ll&.h_jl F1 2% 1 6% .
Lyconus europeus :12 0.7 171 Ver i
J 1
Campanula aparinoides . 9L 0.4 25 Ves |
, ' 1
Cicuta bulbifera 8!+ 17 Veg i‘
N : . !
Alisma plantaso-aguatica 2] 0.2 12 Ved ! -
i ~
Sagittaria latifolia ‘61 0.1 20| vex .
Tyoha eancustifolia 11 3.0 100! Ve i
Lysirachia thyrsiflora 1]0.2 18] Veg
Impatliens capensis 31 + 7 Ved E
Galium nalustre 21 + 10 | Vegq ;
ok
Rumex orbiculatus 103112 Ved
DEAD IATERIA P

ENVIROMMEMNTAL FEATURES:

WATER DEPTH

SO1L

~

see next rage...
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MARSH STUDIES

60.

.
STAND : 12, page 2. OBSERVERS: AB ‘. DATE 17/6/70
. JP
LOCALITY: lainland
! i
SPECITS ifi> | DU | HT Phe! ub | DW
_ { ' $eed+
'Bidens discoldea 'l 4 o |
g }/ery' L{ ] N
Lemna trisulca gany: + ) o
|
Moss svnecies ° o+ 119,

= 1t 1

DEAD MATERIAL

!

ENVIROMNMENTAYL, FEATURES:

WATER DEPTH: 25 cm.

SOILS
DH?

5.9

% organic matters 77.5
% Carbons,

% Nit

rorfent

39.14
2.76

Avallable phosphoroust 12.86me/100g

_H lonsi 21.0 meq/100g

K: 1.51 meq /100g
Nas 1.20 meq ./100g
Cail3,00 meq/100g
Mxi12.47 meq/100g




MARSH STUDIES

STAND: 1.5 OBSERVERS: AA DATE. 6/6/70
v AB )), \
LOCALITY: Iainland JP ’
S ! L |
" COLL. SPICIIC if> , D'1 | HT | Phe Mb | DW !
. R at . i [ :
Carex lacustris 1772.:2h0,1 A9 Fr..r \{ 979 aod | 5
‘ , ‘ b
Lysirachia thyrali flora ;21 0.2 39 Ved i
( .
| Spargonium eurycarnumn . S ! O.LJ_jl ven —
| N : , o
‘ Campznula _rcparinoidag. I N . - 10 Ye ;
) {
Galinm_pzlunstre Dol 117 Ye L
: ,, -
Lemna_minor: - Few| + + . %
Mo'ss snecles -~ 4+ 1109 ;2 '
« r | ’
T »s i
- T
|
Rl
;, ,
DEAD IATEYIAL (Vylch)* Q067 —
ENVIRONMENTAL FEATURES :
JWATER DEPTH 12 cm,
[
sor, . 7 ®
“pH3  4.07 H lonst 11.8 meq/T00g
% organic matteny 41,1 » Ks 1.24 meq/100g
' % Carboni 23.85 Nat 0.89 meq/100g
% Nitrosent 1.51 L Cat  37.70 1req/100x
. Avallable phosphorusy, 12.45 mg/100g Mg 12.72 meq/100g
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; 62,
2 ) ’
MARSH STUDIES
 STAND: 16 | OBSERVERS: AA DATE6/6/70‘;
LOCALITY : Mﬁinland J ég
"
corn. ' SPECIIG . {IXJEIYI‘ HT Phgi R | Ty !
Carex epauntilis \ i 293 !;?0-3 75| F1 i 84 g 81""‘% !
Cerex stricta | I 11'72 E 3,5 70 V"fl‘! 119 | 137 !
EqniqeiumAflnvl;fj1p {?6 61037 uei o | 2 E
Cgm;\anula\\ygpari‘nomos 8 ‘042‘ 17 __‘Lglr '
Calepgerostis cenadens)s 5] 0,229 yg !
Lysimechie thyrsifloyn 11 0,1 28 Yo Er_
Impatiena copensis : 1 + 7 Yr '
Lythrum salicaris ' 1. + Q Vep '[
Cicunta hulbifera 1! + 7. 1 Veg |
Mpss. species 31.1
;
l
- |
DEAD IMATEAIAL (Mpleh) 1R.l3 " o |

ENVIRONMENTAL FLATURES :

WATER DEPTH 5 cm,

SOIL
pHt 5.9
% organic matter: 51.8
. % Carbons 30.06
% Nitrosent 1.51

Avallable phosphorust 9.0 mg/100g

L

e -;,-/

o

H lonst 9.5 meq/100g
Kt 1+ 36 meq/100g
Nat  0.99meq/100 g
Cat 1430 geq/100g |
Mgs 13.94wmq/1005



\ ) 63.
>
— |
® | MARSH STUDIES
STAND: 17 - . OBSERVERS:' 24 'DATE  7/6/70
AB
LOCALITY: !ainland JP
i !
COLL. SPZCITS 1> | P71 | HT | Phe ¥b | nuy ;
!
Carex aquatills 45 118,D 59} veal 651 611
| Spore i
Equisetum fluviatile by b, 48 lcapl 2071 87 .
Acorus calamus \ 25 P0.3 62 {1 1191107 . !
¢ : 1
Galium palustre . | + 110 |Ver .
e P !
Sparsanium eurycarpum ¢ 7 L.9 132 Y ! :
Campanula aparinéidés o o1 + {20 | ¥ - AN\
Moss species i 38. / / 20‘24;
— i :
Lemna minor few ///[ { \\\4 4
I . )
/| | N
N i
) __
N/ U
N
]
t
“ ,‘v/
DEAD MANERIAL (Mulch) 105%,6 ;

ENVIPONMENTAL FEATURES :
WATER DEPTH 2 cm

SOIL

pH? 6.1

% organic matter: 45.0
% Carboni 26.12
% Nitrogens 1.00

~

Avallable phosphorus: 20.82 ug/100g

H lons: 7.0 . meq/100g
e - K¢ 1.26 meq/100g

Nag - 0.63 weq/100g
Ca: 36.23 meq/100g
lig¥ 10.10 meq/100g




t‘.

STAND: 18

MARSH STUDIES

OBSERVERS: AA

64';

DATE: 7/6/70

AB [
LOCALITY: Mainland JP -
™ X ~
COLL. SPACTI o \ Nbs DU‘ HT Phef Nb | DY
l ] i ath, B }
Cares, sonatllis 22 22,5 93 Fr, 35% 254
Carex lronstris ku ?179,8 100“%g: 2 510l 59 |
Carex. stricta !% ﬂ;?ﬁ&?r! JOJ yJ l
Sparcaninn. euryvea ronum 20 L1609 63 Ves, 8% 69 ’
Calamacraosntis canadensis -T?. 1.2 bl Yo, - .l
Campannla_aparinpoides 1fIL 0, 22 Yed %
Dryopteris flflyntavis _?;10 exi2_ 33 Vep '
Lysimachin thmrslflo7a, ; Ly 0,3 348 Ver !
Lycopus curapeus I 3 20 Vep :
Lyth#um szlicaria 3 1.6 3 Yo . g
C‘.in:nh\n hulbhifers 1 + 10 Veo '
Gn%ium_nhTustrg 1 + 23 F ;
Lemna _minor Moy + {0 t |
DEAD IATERIAL ! .
ENVIROMMESTTAL FEATURES : , N

WATER DEPTH U4 em

SO11, .
Pt 5.5

“w organic matter: 75.9

< Carbont
% Nitrogen:

H

Ly, 00
. 1.88
vallable phosphorus: 17.43 mz/100g

H lons: 13.0 meq/100g

K

s 1,99 mrca/100g

Nas '0.85 mcq/i00g
Cas 45.65 meq/100g
1133 11.10 meq/100g

'8ee next page,..
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i
MARSH STUDIES
STAND: 18, page 2, OBSERVERS: AA .+ DATE 7/6/70
AB
LOCALITY : JP
1 i I
COLL. SPECITS iT>, DU 1 HT | Phe
§
-4
Moss_speecies 46,5 !
,' HD
‘ : ;
~ ; )
: '
\ f
T
. . :
! g
N - ;
' ?
]
!
1 1
\ |
' R
\ \
, DEAD IMATEIAL (Muleh) 7573 ,i0 P
i
ENVIRONMENTAL FEATU%ES: l :
WATER DEPTH 4 cm, , )
shrn C
i \
|
\



MARSH STUDIES

STAND: 19 OBSERVERS ¢ ig DATE 7/6/70

LOCALITY ¢ Fainland 7
COLL. SPICIZS o § DU | HT ph% NhJ nu -~
Carex aquatilis !333 206,48l %‘2::' 661 67 i
Carex lacustris 35 h.5! 46 ger TIREEE
Caresx stricta 13 9.31. 27 %i: 4} 34
Dryovnteris Thelvoteris 349 Sdl 31 Voo T
Campanula enarinoides TR R !
Eigglsetum fluviatile 4 : 6 11.9] 30 tvs~ |
Lycopus europegi i 2 + 17 1Y -
Clcuta bulbifera E o 12.1Ye .
Galium palustre . + 1 131F1, '
Lythrum salicaria - 110,31 15 ¥ L“
Lemna minor i Few + -
Moss specles R

DEAD MATIRIAL  (Mulch ) 7152 - -

ENVIRONMENTAL FEATURES :

WATER DEPTH § em

H ionst 19.5 meq/100g

SOIL

pHt 5.8

% organic matters 68,2

% Carbont 39.56
% Nitrogent 1.52

"Available phosphorust 10.86 .mg/100g

.‘L€

K 1.27 meq/100g °
Nat 0.85 meq/100g
Gat 39.06 meq/100g
Mgt 10437 meq/100g



MARSH STUDIES

STAND: 20 OBSERVERS : AA | DATE 7/6/70
. AB
LOCALITY: Il@inland _Jp
! t
COLL. . SPICIZS if>  D'ii HT Phe! vh | DY ’
{ I Y. j I
Cirex aquatilis hah 139.6 93 Fr.!F 7% hog i
¢ ) , 2at |
Carex lacustris lny 14,3 82| Fr.  n74 peg r
R i |
Sapreanium eurvearoum i 21 11.0l 49l ¥z, 9% | 6% '2;.
v
onoclea sensibills \ 112 | 1.6] 23| Veg ;
Y !
Camnanule 2ovarinoldes '12 1 0.1 16! veg '
Lycopus euvopeus 9 (1.1 25 Veg ;'
: |
Dryopteris thelyonteris 4] 0.3 \19 Veg |
- - I ¢
Lythrum Salicaria 110401 17] ¥g .[
)
Galium palustre 1]+ 17 F1.| i
i |
- !
s
N |
e ;
n : |
' N
DEAD MATERIAL (iMulch) 778.6 ’ - \
Q)ENVIRONMENTZ\L FEATURES :
WATER DEPTH 7 cm.,
SO1L : ¢
pH; 5.8 H ilons: 21.5 meq/100g
% organic m’ltter: 84.9 , K: 1.81  130q/100g
¢ Carbon: 49.73 - Nas 1.29  1neq/100g .4
% Nitrogent 2.53 Cat 48.65 meq/100g

Available phosphorus :‘16 .26 mafL00g Mg 13.96  meq/100g

Y
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MARSH STUDIES

STAND, 2V ‘ oasrmvzns:;}g DATE 4 /g /70
LOCALITY: Island south of Christatie A
COLL. SPACIES Nb; DWi HT Phei Nb | DW
Calamarrostis canadensis ,éjo ?5.8 60 g%.i b7:122%
Carex aquatilis §05 é?.o 93 |Fr g 38%| 53% !
é;rex lacustris }éo 3.4} 89 gg | 751 20% X
Onoclea sensibilis ; 9 | 2.2]22 ‘Veg ]
Convolvulds seolum - 9 1 0.4l09 [Veg ;
Lysimachla thvrsiflora 2 10,220 lveg ;
Rumex orbiculatus ;_1 0.6! 35 | Vey ;
Dryonteris thelvoteris g 1 104,221 | Veg ! 3
Impatlens cavenstis hang 3.9!13 Seedl ing i {
\
-
; k\] S —~
: w -
, DEAD_IATIRTAL (Mulch) B37.7 ! : ke

ENVIRONMENTAL FEATURES:

WATER DEPTH 3 ,cT. below soll

SO1L -

pH: 5.3 -

% organic matter: 40.6

% Carbont . & 28,65 ‘
% Nitrogent 1.12 ,

Avallable phosphorus: 10.88 mg/100g

L)

H ionst 16.7 meq/100g

Ks
Nas
Cat

gt

0.85 meq/100g
0.56 meq/100g
25.17 meq/100g
5.00 meq/100g
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. - MARSH STUDIES

STAND : 25 OBSERVERS: AB . DATE 11
, JP
LOCAL;@Y: Island south of Christatie

i
COLL. GPECITTO v N> DT HT P'neg ND | DW
P YK
Calamasrostis canadensis 520 ;158‘..‘1 79| 1 | 3241624 |
I ) Xz | |
Carex aquatilis 50 51.8 8B Fr 1 n3% | 204 .
kY ’ T
Tyoha ansustifolia P11 k.6l 111 e 3% 1178
Camoanula avarinotides { © 61 0.1 37 Veal ;
; Y A ]
Lysinachia thyrsiflora L 20,5 38;Ve4 '
. lf‘cCTfr- ‘
Impatiens capensis 2 + 8l ing !
: i
Polyzonum amnohibium : 1J 0.5 41! veg |
Garlium aparine ’ N R 17| Veg [

gl i
7

k]

.| |
% Z »
| ]

DEAD I'ATENIAL (Mulch) 1669.,6 |

ENVIRONMENTAL, FEATURES :
. WATER DEPTH ¢ 00 om.

SOIL "

pHt 5.8 H lonst 14.0 meq/100g
- % organic matter: 43.9 Y " Kt -1.33 meq/100g

% carbang f 25.07 | Nat , 0.58 meq/100g

% Nitrogz®ns 1.12 cat " 29.30 meq/100g

Available pnosphorus: 21.50 mg/100g lg: 44 meq/100g
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Available phorvhdrus: 13.27 mg/100g Mzt 5.42 meq/100g

@ e \
. f 1 1

MARSH STUDIES "
STAND : 26 OBSERVERS : gg i - DATE 11/6/70
LOCALITY: JIsland south of Christatle ‘ ¢
—, ’
COLL. SPIIC1ITES + | > D71 HT Phe{ Nb | DW !
f - | ,' | l
Typha ancustifolia 51 !351.9 148 Ya P35 B4% - L -
, ba ten ) y o b i
Carex aquatlilis . b8 '50.1; 87 fg“ ?2& igﬁ b
i [ | Y
Campanula anarinoldes ‘1141 4.4 331 Ye 5195 )
¥ , ‘ Fl .
Potentilla palustris '3 _19.5] 56 [bud :
¢
. f 1
Phragmites comnunis 1 12.,11112 ¥ s d
i
\;‘ﬂg_&la'ﬂiqrostls canadensis 2 10.6 64 Veg !
o {
Equisetum fluviatile 1 10.2:33 lves % 0
‘ 1 Yoy
Lysimichia thyrsiflora ‘2 0.2132 ifl ‘ ;
G2lium nalustre 1 + 113 pE2s , i
Cicuta Wilbifera ) 1 + (38 |Vex !
Utlculatia vulmris few| + + l?l t
Lemna trisulca ' few| + | + Veg ;
i
DEAD 1ATENIAL  (Mulch) 990 47 ! oo
ENVIROMMENTAL, FEATURES:
WATER DEPTH ¢ 8 ca. \
SOIL ' o
pH: 5.2 ’ ‘H tons: 24.0 meq/100g
% organic matter: 69.6 K 1.25 nieq/100g
) % Carboni 40.12 : . Nas  0.73 meq/100g
% Nitrogent 1.54 ‘Cat 49,30 meq/100g



MARSH STUDIES
t

STAND: 27 OBSERVERS: AB
JP
LOCRLLITY: Island south of Christatle

-3

o

T71.

DATE 11/6/70

o o]
COLL. SPECITS if> . D1 | UT | Phey Nb_| DY
\ H [
© Carex djiandre A‘Sb §16.8 55 | F1 { 29% 1 3%
Phraznités communis iSO 155,99 13D Y 264 R7%
’ t
Potentilla_palustris 26 22,8 30 lye ! liug | 4% ‘
Campanula anarinoides 36 0.6 17 VerJ T
' X A i
. € i +
Carex aoustilis 12 {11.6 84 Fr |
Calama~rostis canadensis 9 1n.6!17 | Veg
Lvsimichla thrysiflora "2 j0.81 13| Vveq-
N ! . { ) \
Moss snecies K 355811 634 ,
\.‘\} \\‘ j
- - P\ l
| AY
\j"
DEAD MATERIAL (Mulch) J316 44 i ‘
ENVIRONMENTAL FLATURES: ’
' WATER DEPTH 6 cm. . -
sorr, '/ - ,
pHt 5.5 H ionst 21.5 meq/100g
% organic matter: 81.2 Ki 1.76 meq/100g
% carbont © 52,10 Nat 1.12 meq/100g
* % Nitrogent 2.09 Cat 52.20 meq/100g
Available phosphorust 8.95 mg/100g . ligs  8.01 meq/100g
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. MARSH STUDIES

STAND: | 28 . . OBSERVERS: AB DATE 17/6/70
, JP \
LOCALITY: Mainland

COLL. SPECIZS 7> | Dy | 1 pth Kb | DW
Carex aquatilis ‘252?219 91 Fr ; 567 | 714
Dryopteris Thelypterils ' L9 12.8 42 'Jeg} 119 | 44
Onoclea sensibilis ! be 17.2 43 L\leg 105 6% ;
carex dlandra = > C 271 7.2 64 | I'r 6% 27
Sparsanium éurycarp:m— _ 111 |11.8 68 Veg i
Hyperlcu‘m virginicum L .151.31 16 ﬁ:g f
Iris versicolor ~ '8 l11.0 65 l\/eg !
Typha angustifolia ! 8 18.8 83 |eg I ’
Ccarex stricta \ | 614, 71 Ves |
Calamagroctis canadensls] 510.9 76 Veg r :
Lythrum sallcaria ' “ ‘ 514,34 42 Neg i b
Lysimachia thyrsiflpya 510.7 31vVeg ,
Galium Aparine “\ 4 + LS Ve g |T
N DEAD MAQﬁS&AL . ' ; : L
‘ ENVI RONMENTAL\‘EATWES : , L

WATER DEPTH

! ,
' ) see next page...

) ; o N .
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MARSH STUDIES

STAND: 28, p. 2 OBSERVERS : AB * DATE 17/6/70
Jp
LOCALITY: Mainland ’
i r s
COLL. SPECITS ‘ Dw HT ?he} Nb I DU 1
. I T 7
Polyeonun emnhibium ! ; f 3 EO 7|l 28 | vez!
Qarex lacustris N g .0.5173 | Veg!
" s t
Lycopus euroneus \, iy 1 10,2131 | Veg '
, g [%3 i
Galipnm palustre ~ N B 4+ |20 | Vex
) - ) vee f
Impatiens capensis - + 110 [ ¥ing !
cca "
Bidens cernua ! + 111 1ling|. N a
. e ]
- I
. Q ; i <
: ]
|
h l
’ !
i
T
; |
DEAD PIATERIAL _(lulch) 87649 / i \ .
ENV}RONMENTAL FEATURES : ¢
WATER DEPTH 6 cm
SO1IL ' ' ”
. pHt 5.0 . . H tonst 15, & meq/100g
% organic matter: 28.0 ~ Kt -0.58 meq/100g
% Carbont 16.22 Nas O.44 meq/fpog
% Nitrosent 0.80 Cas 17.18 meq/100g
Available phOSphOI‘uSS\ 6422 mg/lOOg gt 3.78 meq/100g

[ B -\
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- ) - g:
MARSH STUDIES
STAND: . 29 * OBSERVERS : AB DATE 17/6/70
JP -
LOCALITY: Mainland :
' | Y ! o
coLL. - SPECITC . if> , D11 H? | Phe | Nb | DW !
& ¢ )' - [ l'aa Tm
Carex aguatilis A7 by 37,9 103 Pyl R6% | 154
Lythrum Sallcaria 37 f12."/ 34 veg \ ' P13 | 54
al y’ g o
Typha anqustifolia 53 131 128/ F1 %&8 sk 4
. . | ] T'
Carex' lacustris 20 ?2.3 79 Neg gi 97 i
§ ’ '
Campan&la_a;¥r1noides 19 | 014 30 Veg
V \ Al e i
Carex’lasiocarp;i — .7 1 5.4 66 {Fr |
N e [
Dryooterls théf?ﬁtefis "5 /Do.h 28 keg L
8agittaria latifolias ‘fg 1.1 38 Vég <1~
i &
Hu&ex orbicularis 2 | 1.2 bl yeg- i
Carey stricta 2 |1.7467 beg k*
Potentilla palustris 3 | 0.9 25 Neg P e
L&simachla thyrsiflora 0.7 25 \Veg v {
] , N "1'
Cicuta bulbifera 1 + | 33 Veg
DEAD MATENIAL - - . e
ENVIRONMENTAL FEATURES : !
'WATER DEPTH - |

SOIL

-

see nextfpage.%.

)
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| ‘ ’ MARSH STUDIES
|
‘ @
STAND: 29, pe2 OBSERVERS : AB DATE 17/6/70
Jp
’ LOCALITY: [talnland
‘ - |
COLL,. SPECITS: > | D7 | HT | Phe
y T T
Galium palustre | 1 l + (11 | F1 |
T C beed|
Impatiens capensis be | +19 L ing’
, -
Utricularia wvvlcaris fen | + )16 WNegq : |
Lemna trisulca B : few | + veg i 1
\ ) 1
Moss M 34,9 . o A |
) ‘ {
! !
‘ | |
} i
B : .
|
]
, |
i i
i 1
\ 1
DEAD IMATERIAL (Mulch) 56943 3
© ENVIRONMENTAL FEATURES : "
WATER DEPTH 11 om. .
SOIL .
pH; 5.7 H tonst 19.0. meq/100g
% organic matters 89,0 Kt  1.9% meq/100g
% Carbont 51.18 Nas 1.44 myq/100g .
% Nitrosens 2,64 Cat 56.80 meq/100g
, \ Avallable phosphorus: 4,12 mg/100g gt 14.81 meq/100g
J
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MARSH STUDIES

STAND 31 ossmvzns:gg DATE 18/6/70
LOCALITY: Christatie Island
COLL. SPZCIZS ‘ i> DU | BT Phe! b | DW
, o | Yg 1

| _Carex aquatilis f1954:11+6. 87 ]Fgr | 8% 59;&

‘ Carex stricta s LZ? 3’15.0 83 Fg+ 741 64
Dryopteris Thelyoterls {’ 'f 29 1 4.5 30| Veg .
Campanula aparlnoldgs \\E;/ 5 Lo { 1.0 27 Ved ;
Calampgrostis camdensis ' 22| 2.9 58 ves j
Lysimichia thyrsiflora . .17 1.8 34 Ved |
Typha anaustifolia ' N 11e2.g 97 ved :
Carex lacustris — j 7 15.3 68 Veg (

. ;
Carex lasiocarpa 9] 1.9 67 Veg i
Carex diandra 6] 0.6 “7g§
Iris versicolor 6 {15, SEg%d
Sparganium_eurycarpum L) 4.3 T7lVeg i
. Potentilla palustris 1/ 8.4 88 F1 |
DEAD IIATENTIAL — H
. ENVIROMMEUTAYL, FEATURES:
' WATER DEPTH s ,

SOIL ° ®

see next page...
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~
¢
. ) MARSH STUDIES
STAND: 31, p.2 OBSERVERS : AB DATE 18/6/70
JP
LOCALITY: (Ch ristatie Island SR
~ Lo o
COLL. ,  SPuCIGS i If> . DU | HT | Phe Nb_| DU
y ! H i
agittdria lagifolia l1 !0.3 29 |vesl
s —— ; f ‘: "
Rumex orbicularls !1 i+ |31 |Veg!
’ | |
Bldens cernua . 1 + 1 9 |Veg! K
. , Seed .
Lycopus vuniflorus 1 + 1ink |
13 v +
Moss ! 1.7 o
qt :
!_
‘ ]
i i
— i ( 1
. [ i
_ . 4 .
u -
o o
DEAD I'ATENIAL (muldh) g7l >

-

ENVIRONMENTAL FLATURES:

WATER DRPTH ! 4 cm

SOIL

+5
% organlc mattpr: 65.8

2

< Carbons h1.41
% Nitrosgent 1.85
Available

phoruss 9.19 mg/100g

H ionst 21.0 meq/100g

Kt 3.98 meq/100g
Nat 0.96 meq/100g
Cat L4l,40 meq/100g
Mgt 6.98 meq/100g

v




MARSH STUDIES

- DATE 18/6/70

STAND : 32 OBSERVERS:AB
LOCALITY: Christatle Island ”
COLIL. SPZECITIS N3; DUi HT Ph%» ND DW
Carex aquatilis 4L251{318 L 9J ég; shlt o9
‘C_%lamagrostis canadensis \297 518.@3 NS‘. “F1! 15%] 3%
Typha ancustifolla !22 48.:[5 glive g 341 9% .
Carex stricta 536 1'27.49 9d}$ 6l 5% i
Ceipanula anarinoldes | f56 0.9 24 |veg ;
Galium palustre #J{i? 0.1! 17!Veg !
Hypericum virginicum N 516 0.41 18 |Veg
Viola palustris. ) '10 lo.1] slveg| .
Lycopus uniflorus 113 [0.5] 11 |ves |
carex diandra 16 [1.9| 50 |veg
Dryopteris Thelypteris L 1o.4| 27 [Veg
Polygonum amnhibium 3 0.4} 35(Veg i
Viola pallens 31+ 6 |Veg }
 Hoss DEAD V'ATERIAL (Mulch). igg;f i .25%
ENVIRONMENTAT, FEATURES: (
{ WATER DEPTH 00 cm |
SOIL = :
PH: 5.5 | H ionst 24.0 meq/100g
% organic matter: 81.1 \ Ki 2.07 meq/1Q0g
% Carbont 47.05 Nais  3.27 meq/100g
% Nitrogent L 2.13 Cat 56400 moq/100g
Available phosphorus: 7.05 mg/100g gt  8.6% meq/100g




MARSH STUDIES

STAND: 33 OBSERVERS: AB

LOCALITY: Christatie Island

Jp

79.

C

DATE 19/6/70

COLT. SPZCITo m’.gjr D'J ; HT Phe} Nb | DW
Carex aquatiils éﬁ? &20.5 10p g%% L7 319
Carex diandra 359 10. 5 62 gg 155 1%
Carex lasiocarpa Lo 1 o.] 52 g :
Typhe angustifolia 538 12?:3 122b£?d | 104 184 i
Calamagrostis canadensis ''25 2.5 | 43 | Veg " {
Carex stricta 8 5.4 90 gi y ?
Potentilla palustris B 6 b.} 28 Veg j
Campanula aparinoldes ! 18 b.} 14 Veg r
Lycopus uniflorus | 7] +1 8 |Veg i
Viola pallens 3 + 7 | Veg
Galium palustre 2 + 6 |Veg ‘
Utricularia vulgaris many! 1.4 5 {Veg | i
Moss 32448 1691 H
DEAD MATERIAL (Milch) ngok i K .
ENVIRQN@ENTAL FEATURES :
WATER DEPTH: 2 cm
38¥L 6.0 H lons: 18.0 meq/100g
4 organic matters 60.4 K 1.29 meq/100g
% Carbont 35.26 Na: 1.00 meq/100g
% Nitrogens 1.51 . - Cat 57.49 meq/100g
Avallable phosphorus: 12.83 mg/100g Mgt  9.00 meq/100g



MARSH STUDIES

9

h I3
DATE 19/6/70 .

STAND: 34 OBSERVERS:?B

LOCALITY: Christatle Island d
COLL. SPECITO Nbi DU‘,HT ‘Phgi . Nb | DY
Carex aguatilis _bQS LO?.*llZFI; 725! 864
Calamaarostls canadensis hé :‘10.6 67 {FL lT 105 2%
Camnanula avarinoldes !21 0.11 15 Veg§ Y N
Dryoonteris Thelyoteris ’ ?5 1.8] 28 PVeg i
Tyoha ansustifolia 13 B33.0f 112 %Ef |
Polyzonum amvhibium 13 | 2.4 26 !Veg §
Carex lacustris "8 p6.1 98 | Veg _g
Carex stricta ;8 3.7 74 | Fr !
Lycopus uniflﬁrus .h 0.1 8 |Yg i
Lysimachia thyrsiflora 4 0.1 18 | Yz
Iathyrus palustris 2 0.1 11 Veé
Cicuta bulbifera 1 | +]12 [¥g B
Viola pallens 1] +| 51 H

- DEAD_IATERIAL L -

ENVIROMMENTAL FLATURES:
WATER DEPTH
| gee hext PALCsee

SO1IL
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N ‘ n
. o ) - MARSH STUDIES
/’ . b
STAND: 3L p. 2/ OBSERVERS:}‘}IB) DATE 19/6/70
LOCALITY:’ , |
Q ‘
COLL. SPZCITE : 17>, DUi | U plgﬁ' Nb_| Dy )
. ﬁ' N i .
Uticuleria vulparis ! few +_ |3 |
* ' {
Moss , ! ' 155L7
: | A
, . o
L ; ~ X
: !
N o i
i
|
DEAD INMATENIAL (Mulch) 148.6
ENVIRONMENTAL FLEATURES:
WATER DEPTH; 2 cmo '
SOIL -
pH: 5.8 . H lonst 14.0 meq/100g
% organic matter: 74,1 K1 1. 54 meq/100g
% Carbont 42,98 Nas 1.03 meq/100g
% Nitrogent 1.60 Cat 49.80 meq/100g

‘ ' Available phosphorus: 7.95 mg/100g 'Mgsd 8.10 meq/100g



. MARSH STUDIES

STAND: 35 OBSERVERS : AB

JP
LOCALITY ¢ Chylstatlie Island

[

82,

DATE 19/6/70

i ! '
COLL. SPECITO >, DT | HT Phe} Nb_ ! nu
E i} Yz v
Carex aguatilis 286 309.P 93| fr | s191 Lo
i ) |
Carex lasiocarpa R74 102.9 84| Fr ! Lo#l 17%
] |
Calamerostis canadensls + 91 LO 711 F1 13%] 3% i
. Yg 5
Carex stricta + 14 36.9| 82| rr |
v \ !
Campanula aparinoldes PN+ 1 15/ Ves '
|
Hypericum virginicum 6 0.1, 16, Ver ;
- ‘ |
Galjum palustre . \q 12! Veg -
1
Lysin~rchla thyrsiflora -1 +L 271 Vex |
' 1. |seed .
Lycopus seedling 11 + 1 154nk '
" Moss ‘ \ 15516 26%
- i
|
RS
\‘
DEAD IATET AL (liuleh) 285 . 2

ENVIRONMENTAL FEATURES :

WATER DEPTH?$ 2 cm j
SOIL

PH: 5.6

% organic matters 72.8

% Carbons 37.88

% Nitrogens . 1.82

:’ Available phosphorus: 9.86 mg/100g

'

H ionst 18.8 meq/100g

K3
Na

Cat
Mgt

@.61 meq7/100g
.81

megy /1:00g

40.93 meq/100g
7.51

meq/100g




STAND : 36

MARSH STUDIES

+ OBSERVERS: AB

83, 2

DATE 19/6/70 -

LOCALITY: Christatie Island '
COLL. SPZCITO ) : Dtui HT | Phe, b DY |
Carex aguatllis ?UO gél.g‘91 Fr i 377 524
Carey lasiocarpa 568 hj.é 71 | Fr g 264 94 l
Celamsgrostis canadensis 307 20.2| 55 | F1. ' 176 44 i
Dryopteris Thelynteris 370 6.1 26 | Vex |
Campanula aparinoides 131 0.4 2k | veg | ]
Hypericum virginicum 151 0.2 14 1 veg i
Typha angustifolia é 6 23.2 95 | Veg g
Galivm palustre j 51 +118 |F1 “(
Lysirachia thyrsiflora | 1 + 115 | Veg i
Moss 12 ;
! } .
-
. DEAD MATERIAL (Mulch) 223.L ; :

ENVIRONMENTAL FEATURES : ' \

WATER DEPTH; 00 cm

SO1L

pHt 5.8 H lons: 20.0 neq/100g

% organic matter: 84,3

% Carbont
%4 Nitrosent

48,86
2.21

Available phosphoruss 7:58 mg/100g

ps

Kt

Nazt
Cat
Mg

1.74. meq/100g

1.13
66.80
11.04

meq/100g
meq/100g
meq/100g
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MARSH STUDIES

STAND : 37

LOCALﬁTY= Christatie Island

G

OBSERVERS ¢t AB

JP

\ ) ! i i
COoLL. - SPECITO . i¥>,. DU | HT Phe}v PND_{ DV
BER Mat |
Carex aquatilis ?22 304.7 93|Fr } Lod 13727
i ; Mat '
Carex_diandra — i._'il 15.1] 82|Fr ! 252
, {
Calamagcroctls canadensis - 106 16.2] g5lvegm 20%| 2% -
. Fl ;
Typha ancustifolia 16 _P9.31158 1pud 341124 ‘
|
i
Campanula_aparingides ¢ ' 15.10.21 24 |Ven -
, Seeq |
Lycopuse uniflorus 13 + 1.9 dipé !
4 J '
Galium valustre ‘13 0.3:10 IFl |
, | Mat i
Carex stricta : 8 13.0/64 |pr i
/ 1
J ' ;
carcx lacustris Zf 3.3 50 |Veg |
Potentilla palustris o 2 |4.5/35 |Veg
Moss - 324(8
DEAD I'ATERIAL (Mulch) L9045 !

ENVIROMMENTAL FEATURES :

WATER DEPTHt 00 om
SOIL

g organic matter: 86.4
V4

Carboni 49,27

2 Nitrogent

1.93
+ Available phosphoruss 7.46 mg/100g

-

H lonst 19.0 meq/100g
1.69 meq/100g

K3
Nas“
Cat

Mgs

1.1k

meq/100g

63.47 meq/100g

9.16

meq/100g




MARSH STUDIES

STAND : 38 OBSERVERS : AB

LOCALITY: Christatie Island

£

JP

DATE é676/ 70

COLL. SPRCIIO > | D | HT Phe{ Nb |pw |*
Carex aguatilis 116 ?11.9\10J Fr!'b 183! 32%
Carex laslocarpa 581 %5.1 84 Frfv 283 8%
(Célamaqrostis canadensis isu 10, 8| 64 Fl' 215 6% :
Dryopteris thelypteris i63 9.7] 30 |Veg i
Hypericum virzinicun 'y 0.9i16 | Yg |
Carex diandra " 29 | 5,71 67 ! Fr i
Typha _ensustifolia §23 }105.9 15{ Vel L 16% j
Campanula aparinoides ?1? 0.1}20 Veg !
Lycopus uniflorus ‘17 + 110 ?igt i
Viola pallens 10| +1 6 |¥e

Carex stricta — 8 |11.8 98 Fr

Potentilla palustris 6 | 4,2 36‘ Ve ;
Galium palustre 2 ; /8 Vom/

Hoss DEAD MATEIAL (ivlch %%»g ! M

ENVIRONMENTAL FEATURES:

WATER DEPTH: 00 cm

SOI1L

pH: 5.8

% orpganic matters 90.4
% Carbont 52,1l
% Nitrogzent 1.96

Avalilable phosphorust .65 mg/100g

H lonss 22.0 meq/100g

Ki , 1.64 meq/lOOg
Na 3 1.14 meq/100g
Cat 55.60 meq/100g
gt 8.9% meq/100g




MARSH STUDIES

DATE 26/6/70

86.

_ STAND: 39 OBSERVERS : AB
- - - JP
LOCALITY: Christatie Island
' |
; COLL. SPECIZC i D D11 | HT | Phey Nb | Dw
. + -
Carex aauatilis 356 B19.6 92| Fr | 68! P4
Calamaprostis canadensis i8152h.§ 62 Flj
Dryopteris thelypteris !MS 6.1 31 | Ver ‘
Polyponum amohibium L1510 7.2 b2 | Veg i
- I at i
Carex stricta P13 3.9 61 L V-
Hvpericum virginicum . 81 0.4 19 | Veg f i
[ ’ N lr
Campanula enariroides 6] 0.1 22 | Veq P
! Beed 1
Lyconus uniflorus ! + | 22 hind i
A AT .
Carex laglocarnd _110.3 68 op |
Galium palustre | 1]0.1f 11 | ves
Utricularia vulraris fevi 0.1 & ! veqd
Moss | 108.7 '
DEAD MATERIAL (¥ulch) 207.19 i .
ENVIROMMENTAL FEATURES:
\WATER DEPTH 00 cm
5011, ' .
PH} 5.7 H lons:t 18.0 meq/100g
% organic matters 93,2 - K3 1.65 meq/100g
% Carbont 54,08 Na: 1.13 meq/100g
% Nitrogens 1.78 . €&t 52.33 meq/100g
Avaliable phosphorus: 5.83 mg/100g gt 8,56 meq/100g

. ae
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) MARSH STUDIES

t

OBSERVER’S : AB

87.

—

[} - ~

DATE 26/6/70

JP
LQSALITY: Christatle Island N
p
(‘
‘ NY I
COLL. SPRCITS 1> DU | HT | Phe Nb | Dy
- 8 Lb } .
Carex aquatills B20 358.4 95| Fr | 5% | 609
Colamagrostis canadens{s. ?20 78.3 78: | F1 31% | 1354
Carex laslocarpa - 505 34,00 72 | Fr 153 4
Dryooteris thelypterils L 29 1 2.4 22 | Veg] i
X rat i
Carex diandra 111§ 2.8 65 | prg !
Campanula araxinoldes .10 4+ {16 ! Veg .
Hyperjcun virginicum i 710.2 18 Veg
f
Potentilla palustris - 411,224 | Veg ,
Equisetum fluviatile 31 0.0 47 | Veg i
Tyoha ansustifolia 2] 9.8 134 Veg
Viola pallens - 21+ 5 Veg
Galium palustre 21+ 8 | Vegq I
4
Moss N 110.J+ |
DEAD I'ATERIAL (Kulch) 196,02 1 !

ENVIROMMENTAL FEATURES:

WATER DEPTH: 00 cm“

SOIL .

pHt 6.6 ,

% organic matters 87.9
% Carbont 51.02
% Nitrogent 2.20

¥

N

[
Available phosphorus: 4.95 mg/100g

H lonss 23.0 meq/100g

Ki 1.85 meq/100g

Na3 1.19 meq/100g

Ca: 54.25 meq/100g

Mg ; 8.65 meq/100g
ﬁ_-
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~ MARSH STUDIES ' w
. STAND : 41 - © OBSERVERS: AR ,. DATE 26/6/60
LOCALITY: Christatie Island o L U)
. v
COLL,. &, sgaéx?.s 1\15: b | BT phel Nb | Dw
Carey aguatilis ‘ - }jé 5131.2 95| I'r ; 284 175
Calamzerostis canadensis ’ 1105 77,7 66 Fli[ 2270 104 ’
Dryopteris thelypterils 9‘60 12.§ 29 | Veg ; B
‘Campanula aparinoides » 431 0.8 32 | Vex ' ¢ i
%Typha an;;mstifolla ’ d ' 290 259.06 14b gﬁ{gn 64 gﬁ%) ;
Lycopus uniflorus 321 0.7 10 ! Veg) - ?
Hyperioum virp}_nicum ' 18 0.5{ 22 | Veg
Fguisetum fluviatile ‘ }ulz h.; 74 | Veg )
Lysimrachia thyrsiflora ' 2 0.‘1;I 21 | Ves] i k
Iris versicolow tn ‘ 11,0.3 57 | Vegq T
Carex stricta . . 39 35:4 87 ' Fr 84 49 |
caréx lasiocarpa / 1]o0.4 75| Fr |
Viola pallens K { 1} +| 2] Veg = i )
DLAD NMATENIAL —
ENVIRONMENTAL FEATURES : ' v [ ~
WATER DEPTH . ‘ A )
\ SOIL . ’ ° se¢ next pages..

a4
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- MARSH STUDIES

STARD: 41, p.2 OBSERVERS : AB DATE %6/6/70

LOCALITY: Christatie Island

JP

' i
COLL. SPICITZEO i¥> | D1 | HT Phe! Nb | DW
j - o
Gallum nzlustre 1+ 10 Veg!
Qnoclea scnsibilis ; 1 . + | 13|Veg
|
Convolvuluz senium . ¢l + 11| Veg k
Moss : 26710 345 i
] - |
™ - -
!
L] ( ‘
. ‘“ o - |
l
Rl
~ , f\
DEAD IATERIAT, (Mulch) 13203

ENVIRONMENTAL FEATURES: .
. WATER DEPTH : 00 cm

SOIL

e pH ',,_‘5,0,5 A e e
- "% organic matter: 78.2
% Carbont 45,35
% Nitrozent 1.93

®

v

———H{ifonst 21.3 meW
Ks¢  1.63 meq/100g
Nai®  0.88 meq/100g
Cas 66.93 meq/100g

Available phosphorus: ?7.35 mg/100g Mgt 8,36 meq/100g




MARSH STUDIES

90,

DATE 7/77?0

STAND : 46 OBSERVERs:gg
LOCALITY: Island south of Christatile ,
[ N {} )
COLL. SPECIES I\f.; ;DU ‘ RHT P.h‘e¥ ‘Nb | DW 1
Typha gancustifolia '54 %b7.2 1783 ;?P. 65% 974
carex aquatllis . i18 h2.3 88 Veg! 22% 24 '
Campanula aperinoides | 51061} 38 | Veg 4
Onoclea sensibilis : 30,1 9 |Veg :
Lythrum salicaria L i, 111.8 74 gid ;
Calamigrostis canadensls ‘ 1101167 : Veg i_
Galium pelugtre ; 1 + 112 ! Vegx ;
Lysirachia thyrsiflora i 11,1163 | Vec !
Cicute bulblfera 1!l + 3 8 |Vec i
Utricularia vulgaris & U. minor few| + | 6 | Ver
Moss . + + -
!
T
DEAD AT ‘IPL(hulch) R032,6

ENVIRONMENTAL FLATURES :

Y

WATER DEPTH 3 8 cm

SOIL
pHt 5.4

B ionst 16.0 -meqfio0og - —— -

~*ﬁ*~*”*——”’““‘% organic matter: 68.2

.
]

% Carbont
% Nitrogens

k2,17
91

K3
Na

3.
Available phosohorusx 14.62 mg/100g

Mgt

1.69 meq/100g
0.62 meq/100g
Cat 52.50 meq/100g
7.3% meq/100g



MARSH STUDIES

STAND : 47 OBSERVERS : AB
\ JP
LOCALITY: Island south of Christatie

DATE 7/7/70

/ v
COLL. SPiCITo i , DU iHT Phe} Nb | DW
, boon | ]
- " Typha angustifolia 76 #88.1v 16p F1| 577 82%
W R :'- ' i‘\allla
:}5 carev squatilis | 24 23.6] 82 oy 1 184 4
,. c |
*’g‘ Scirnus validus + 18 139.0 172 F1 14s] 74 :
‘campanula apariroides ' . 121 0.3 34 Veé
) X ' f
Lysimachia thvrsiflora ' 3 0.y 4o Veg} i !
Galium palustre ; 1 + | 10 | Veg
Utricularia vulraris & U. minor b +1 9 F1
Moss © 1 e.d |
]
.i
]
v
T T
DEAD I'ATEAILL(Mulch) 130}.6 : \~J/
ENVIRONMENTAL FEATURES :
WATER DEPTH$ 9 cm
SO1IL
PH; 5.3 H lons: 18.0 meq/100g
o % organic mattert 644 - - Kz 2.19 meq/100g ’
% Carvont 37.38 Nat 0.52 meq/100g
% Nitrogent Sip 1.25 Cat 80.90 meq/100g
, Avallable phosphoruss 23.28 mg/100g Mgt 7.69 meq/100g

DU




t

MARSH STUDIES

92,

ENVIRONMENTAL FLEATURES:

WATER DEPTH 9 cnm

SO1IL

pHt 5.6

4 organic matters 81.5
% Carbont L47.29
94 Nitrogens 1.96

Avallable phosphorust 6,38 mg/100g

\

STAND: 48 OBSERVERS :AB DATE 12/7/70
LOCALITY: Island south of Christatii
L .
COLL. SPECIEo Nb: DU;7HT Phe! Kb* | DW
Carex aquatills ’142#132J3 11[0 %3iliﬂm st olbg
" Tybha ansustifolia Euz 110041 171 ggm. 165 | 744
Cz mpanula aparinoides !2? 0;8 381 Ved L
Colaraprostis canadensis 520 1.4 ] 461 51 ;
Lysimachia thyrsiflora §13 1.41 35| Veg | ;
Carex lasiocaroa - 6 [0.9] 98! Ved i
4 ' {
Hyvericum virszinicum J ‘6 o4 12! Ve i
Galium palustre ; 5 + 12 | Veq T
Dryooteris thelypteris ._3 0.3! 22| Veg i
Potentilla palustris : 1 j0.6! 33| Fr .
Utricularia vulgaris & U, miggy Manyle.0 — l
Moss 4.6 ;
T
DEAD uAtcA:zgrAL (Mvlch) 92hd2 I

H lons: 17.0 meq/100g

Kt 1.86 peq/100g
Nas: 1.14 meq/100g
Cas 70.40 meq/lOOg
Mgs Be98 meq/100g



™

°

MARSH STUDIES

STAND: 49 OBSERVERS : AB DATE 12/7/70
JP
LOCALITY: Island south of Christatile -
! | |
COLL. GPECI=Eo > D'} HT Phe! b _IDW
J 014"
Carex aovatilis 4516 P55 102 ®r 7071929
Cale.mamrosti‘é::janadensis l62 12,8 45 vep! 1hel 8%
|
Dryopteris thélypteris ‘26 13.1] 23| Veg )
Campanula aparinoldes ‘20 10.5] 19 Ver ;
N !
1
Hypericum virzinicum i 9 10.5{ 19 |vesn !
- t
Lysimachla thyrsiflora . 8 10.5{ 21 !Veg L
A {
Lycopus europeus ' 4 j0.2] 10!Vexr |
~ ’, oId |
Carex stricta i 4 14,91 66|Fr i
Onoclea sensibilis 1 0.1} 13|Veg |
Galium palustre 1 4 27 {F1
Moss 0,41 ~
i
- 4
t |
DEAD I'ATERIAL(Mulch) 188445

ENVIRONMENTAL FLEATURES:
k"

WATER DEPTH 15 cm

SOOI

le 507

% organic matters 74.3
% Carbont . 43,12
% Nitrozent 2.26

Available phosnhoruss 4.87 mg/100g

3

~

H lonst 16.0 meq/100g

K3 1.64 meq/100g,
Ne s 1.24 mg§/1oog
Ca: 50.80 meq/100g
Mgt  7.82 meq/100g

=~



MARSH STUDIES

STAND : 50 OBSERVERS : AB.

JP

LOCALITY: Island south of Christatie

94, °

DATE 12/7/70

COLY. SPACITO {18 ! DYl i T Phreg Nb | DW
Dryopteris thelypteris §l85 15&.8 Lg Ver;i 1% 179
Carex aquatilis ?I.?l!r ".157.» 88| F1. ! 29%| 483
Campanula aparinoides gQ9‘ 5,640 |1 :
Bidens discoldea £ 30 | 2.8 42 Ver i
Lysimachia thyrsiflora ? 27 | 5.4{46 | Fr ;
Iris verasicolor . 18 63.2{ 74 ég
Calamanrostis canadensig 516 2.8/ 52 lveg
Convolvulus sevium / 114 1.0/ 49 |veg S
Sagittaria latifolla | 8 13.8]55 |Veg i\\
Cicuta bulbifera 51042132 “ Ves ‘ j
Typha angustifolia _ 5 R0.5I 151 g:x{l{e -
Impatiens canensis - 3 + {27 | Ver ,
Typha latifolia ) 1 18.91123 Veé -

I IDEAD MATERNIAL .

ENVIRONMENTAL FLATURES :
'WATER DEPTH

SO1L

see next page...




STAND: 50, p.2

MARSH STUDIES

OBSERVERS : AB
JP

95.

DATE 12/7/70

LOCALITY: Island south of Christatle <§E;
' i ' I
COLL. SPHACITES if>, D7 | HT Pth Nb_ | DW
, ) |
Galium palustre 1 ! +]10 |1 |
Galium aparine lony! 2.3133 |F1 )
!
! |
| |
, o D !
\ ]
) i | |
- . T
; l
o - ?
’ !
— - f 1i
: 4 |
i
VA
DEAD MATERIAL (Mulch) b51. | .

ENVIRONMENTAL FEATURES:

WATER DEPTH 14 on

SOIL !

pPH1 ~ 5.5

% organic mattert 64,7

‘% Carbons
9 Nitrocens

37 4o

1.79

Availublc phosphorbs: 4,28 mg/lOOg

H ions: 20.0 meq/loos

Kt 1.3% peq/100g
Nat 1.31 meq/100g .
Cas 51.20‘ meq/loos
gt 6.87 g,/ 100g




MARSH STUDIES

o

OBSERVERS : AR

DATE 12/7/70°"

STAND : 51
JP
LOCALITY: Mainland
COLL. SPZCIZS i> . DU BT phef b | DW
| falls '

Carex lacustris 110! 287 115 rr | Bl 66%

. M I
Czlamarroctis conadensis L 91 2684 98| Fr | 2851 119

| n -
Acorus calanus 22 %1.7 821 Fx | 9 129
¢ . L«‘all. T
Carex stricta +16 10,3 72| Fr 7¢l 2] i

j i
Lysimachin thyrsiflora C 710.5 32| vVeg l

{
Eouisetun fluviatile Li11.70 57! Ver !
I
Galium aparine 2] 41 23R [
- } -

Lycopus uniflorus - + | 26|Veg Tﬁ

' - r’ ' ‘
Polygonum amphibiunm 11 2.00 68 Veg |
Sparganium eurycarnun 111.90 71| Veg

Beed
Inpatiens capenels 1 + }ing
Moss h,1
DEAD MATHRIAL (Mrlch) 908i 1 } B

ENVIROMMENTAL FELATURES:

WATER DEPTHO cm

SOI1L

pH; 5.6

% 'organic matters 72.1
% Carbont 41.83
% Nitrogens 2.03

Available phosphoruss 4.95 mg/100g

H lons: 26.0 meq/100g

K3
Na s
Cazg
Mg

1.54
1.36
38.80
9. 54

meq/100g
weq /100g

meq/ 100g
meq/100g
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MARSH STUDIES
STAND 52 ODBSERVERS: AB DATE‘17/7/7O
JP
LOCALITY Mainland
! |
COLL. SPECITS if> | D7 | HT | Phe rh | opu
1 01d |
Calamagrortic canadensis 135 90.1 92{py | b55122%
Ota ]
Carex lacustris R '106 29148 14;6 Fr 355|71%
Onoclea scnsibilis .19 ho3]29 |Veg
Lysipachia thyrsiflora i12 2.1]39 |Veg i
‘ i
Coreox stricta 5 [10.5 108 Veg |
|
Lycopus vniflorus 5 10.9] 30 {Veg !
' |
Equigetum Tluviatile ' 513,770 |Veg o
i
Sapgittaria latifolia fo 4 1042025 [Veg ,
] v
Cicuta bulbifera 4 10,8} 33 | Veg i
Scutellaria enilohiifolia 2 11.91 50 {Veg
Spargpanium eurycarpum ’ 1 11.81 102] Veg
Eupatoriunm perfoliatum 1 + | 49 | Veg
Y
Tynha aneustifolia 1 11.9] 69 | Vex
Moss 247
) > DERD I'ATERIAL (Mulch) 795k 2 b
/ENV RONMENTAL FEATURES:
LR DEPTH cm
S011,
, pH: 5.5 H ifons:t 28.0 meq/100&
- % organic matterst 79.3 K3 1.63 meq/100g
,c Carboni 46,01 Nat 0.91 meq/100g
% Nitrogent 1.37 Cat 34.70 meq/100g
Available phosphorus: 6.36 mg/1008 Mgt  9.91 meq/100g

L




MARSH STUDIES

-

97.

STAND: 53 OBSERVERS : AB DATE 17/7/70

LOCALITY : Fainland o
COLL. SPECIT0 Nbi Dl iHT Phé b Dy
Calamagrost?s canadensis '216£206.5 148 gid hi31h19
Gamearula aparineides |20 i 2.2]%2 ;r -
Dryopteris thelynteris !66 2, 52 Vemg 1391 5% .

¥ lacustris iQS W4B8.p 136 g;t 951?95 "
Carex equatilis I'42 éb.i 104 g;d 85119% ;
Rauisetum fluviatile 28 |11.8 72! Veq 59| 28 1
Sagitteria latifolla ‘19 |6.1;63 1ver J
Lyconus uniflorus ?15 0.41 23 | Ven (
Lysimachia thyrsiflora | 14 1.5! 35 | Ve |
Cicuta bulbifera 3]+ 1|33 |Veg .
Galium aparine _ 21 +1{19 g%
Bumex _orbiculetus 2] + |36 |Ver .
Acorus _czlamus 1 {1.72168 {Ver

DEAD MATEQIAQ; -

ENVIRONMENTAYL FEATURES <t

WATER DEPTH

SO1L

see next pageaee.



®

98.

MARSH STUDIES

OBSERVERS: AB DATE 17/7/70

STAND: 53, p.2
JP
LOCALITY: lainland
' ! i |
COLL. SPECITS | 10> DU | HT | phe b Dy
V
Sparcanium svnyearpum ;1 $5.3 98 Veg{ r
—
Mass ; .7 | _
‘ H
‘ -y
4 |
? ‘ |
1
' !
. -l
’ ]
— - ‘ =
x a !
' i
t
!
~ et
!
i
DEAD IMATERIAL (¥Mulch) 87l 7 !

ENVIRONMEMNTAL FEATURES:

WATER DEPTH 00 cm ,

SO1L

pHt 5.6 H ionst 24,0 meq/100g
% organic matters 82.7 Kt . 1.46 meq/100g

s & Carbont L7.99 Nat  0.94 ' meq/100g
% Nitrogent 2.33 Cat 35.30 1meq/100g

Avallable phosphorust 6,82 mg/100g Mgs  9.88 meq/100g
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MARSH STUDIES

99.

STAND: 57 OBSERVERS : gg DATE 22/7/70
LOCALITY: lainland
COLL. SPECIZE I7> ! DU | HT phef Nb | DY
) Fd.ﬂl.o H b
Carex aquatilis 220 1330 104} Fr | 354 | 714
i ; Falil. |
Carex laslocarpa 120 31.9 71| Fr ! 9% | 74
I
, - Calamagrostls canadensis ¢« 79 50.%“ﬁ03 Ap 133 1117 !
Dryvopterls thelypterls : 79 122.4 NOnghasc.lj% 5 y
Y A !
Comp2nula anarinoldes ‘46 11,9 Veg ’
, :
Lycopus uniflorus . . 27 1 0.4 381 Ven
Lysimachla thyrsiflora 23] 2.6 32 Veé _ \
{
| Iathyrvs palustris 110 | 2,61 53] Vey ;
Galium palustre 9| +{ 20f Fr: i o
Scutellaria evilobiifolia 31 3.1 42 Ved
' _Spareanium eurycarpum 1{4.8 110! Fr ;
Fupatorium maculatum 11+ L sl Vep q
Sagittaria latifolia 1 2]0.1 58] vegq ‘
Noss o 1h.2 -
DEAD MATERIAL (Mulch) 5201 1 - o
ERVIRONMENTAL FLEATURES @
WATER DEPTH 4 cm —

SOIL )

pHt 5.8

% organi® mattert 69.5
% Carvont h6.22
% Nitrogent 1.82

Avallable phosphorust 9.26 mg/100g

H tons: 24,0 meq/100g

Kt
Na g
Cas
gt

1.51 meq/100g

1.02 meq/100g ,
39.70 meq/100g

10.48 meq/100g

s



/

STAND : 58 ?

MARSH STUDIES

OBSERVERS : ~ AB

100,

DATE 22/7/70

| JP
LOCALITY:  Nainland N
i P
COLL. SPRCITS ¥ | DI | HT fphe! Nb | DW
: ' ’ Falls
Carex stricta 560 32,07 99{ pr | +7% | 68%
i Fallp
Calamaecrrostis cartadensis 10 ﬁi‘SS 6l 83 | Fr b g | 114 '
l
Dryonteris thelvoteris {84 12,2l 31 Beneke. 11% 25& !
¢ampanula enarinoides 661 3.9 51 | F1 |
t
Lveonus uniflorus ! 52 | 3.00 28 | Veg f
. T
Gallun nalustre . .26 1 0.2 15 | Ven;
Onoclea sensibilis t25 | 4.3 14 | veg
™ ; g S -
! J . allye
Carex lacustris 118 160.% 109| pr 2% | 127 i
- ; -
Lysivaghia thyrsiflora 6 o.f 27 Nea '
lathyrus palustris 610,939 |F1 |
Viola pnllehs - 4} 0.1 08 | Veqd
Equisetum fluiiatl]e 21 0.9 87| Veg !
Bumex orh‘lculé[tus 21 0.8 52 | veq
DEAD MATERIAL - l - .
ENVIRONMENTAY, FEATURES:
o ) WATER DEPTH
-—) SOIL see next page.e.
2 . .
‘ ¥

o
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U ' 101,

< '

. ' MARSH STUDIES
STAND: 58, p.2 - OBSERVERS: 2B " DATE 22/7 /70
, JP
LOCALITY: Mainland )
r i P
COLL. SPICI IS > D' | HT | Phe Nb_|DW
‘ e}
Cleuta bulbifera 2 lo.1lbs lver! _ k
Polyconum amnphibium 1o 10,5149 |Veg!
Sigittaria latifolia 1 0.56148 |vesx 5
Moss ; 210“‘ :
P ' !
! {
|
: |
- 1
, !
: !
! [
: - f
‘ |
{ 7
—e ‘ - — b ,
DEAD IATERIAL (ltlch) 14610 S L
. ENVIRONMENTAL FEXATURES :
WATER DEPTH 12 om
son.5 6
pH: 5. ' H lonst 24,7 peq/100g
,(‘gorganlc mtters 94,3 K3 1.41 meq/1008« ... ---
% Carbons 3,12 . Nag O'BW%&GOS ”
% Nitrogen: 2.17 Cf}! 30.53 mcq/lOOg

Availdble phosphoruss 7.77 me/1008 Mgt 9422 meq/100g

: L
. 3 )
. .




¥ MARSH STUDIES

4

DATE  4/8/70

102,

STAND : 66 OBSERVERS: AB
. JP .
LOCALITY: Mainland
! !
COLL. SPRCINRS I | P11 | AT | Phe Jb_ Dy '
ity '
Carex stricta 599 +10.1 118 Frl Gh7) 557 .
v wth i i
Calamagrostis canadensis 202 {218.2 12p Pr 2291298 :
Equisetum fluviatile 27 12.1] 60 les i
X Past : ;
Carex lacustris 526 93, W43 e : L
Dryopteris thelypteris 541 3.4 36 (o~ ! :
: &1 i
Lyconus uniflorus - p 24 1 1.7 35 gBudL
Camnanula aparinoides f12] 1.1 53 1 Veg
i )
Lythrum salicarla {1 1.1 52 | Ver i s
4 t )
Hypericum virszinicum 210.1] 36 | ver | 5
: !
Iris versicolor 1 112.1 103} Veg '
)
Lysimachis thyroiflora 1 10.2035 | veg 3
: ~4
Galiunm p2lustre 11+ [18 Ver
]
Lemna nminor ew . \
Moss ' Lo , ;
DEAD MATERIAL (Mulch) ng.b :

ENVIROMMENTAL PEATURES :

WATER DEPTH 14 om
H

€011,

pHs 5.7

% organic mittert 62.5
% Carbont 36.26
% Nitrogent 1.87

Available phosphorus: 8.81 meg/100g

H lonst 23.0 meq/100g

K1 1.32 meq/100g
Na 0.82 meq/1008
Cas 30.40 meq/100g
Mgs  9.03 meq/100g




- ! 103.
MARSH STUDIES
STAND: 697 OBSERVERS: 4B DATE k/8/70 - -
. JP
LOCALITY: lainland y
. N | !
COLL. SPCIRS | >, DU | BT | phe b | DW :
- Farl.
Carex laslocarpa 470 ,177.7 114 Frl 28%129% :
- ; Y =
Carex acustilis 373 h12.b 125 Fr 221 104 :
| raBt -
Calamagrostis canadensis 1305 38,8 69} Fr 1821234 ( §
+ : i
Dryopteris thelyoteris 189 150.0! 52 | ver 1131 87 | .
L all} ‘ 5
Carex stricta 147 2.5l 110] Fr onliagl |
Camranula rotundifolia :109 3.6] 48 | vem
Equisetum fluviatile | sy L26.9 95 1Veg
~—y ‘i |
Lycoous uniflorus ) - 119 { 0.8128 [Veg i .
- , ] : '
Campanula aparinoides 12 [1.71 50 |Veg | .
P p— T
Sagitteria latifolla 10 19,2162 1ves '
Lvthrum salicaria 2. 12.8164 I :
Potentilla valustris 2 20137 |Vex
Past !
Carex lacustris 2 {4.51109Fr !
i
DEAD MATERXZL !
ENVIRONMENTAL FEATURES:
WATER DEPTH ‘
SOIL 66 next page...
s




MARSH STUDILS

STAND: 67, page 2 OBSERVERS: Ap DATE . 4/8/70
JP
© LOCALITY: lainland
i !
COLY. shayolengols] I ! pyj BT | phe Nb | Dw ?
s i
Lysimachin thvrsiflora 24-0.14 28 Veg ’ ‘
Iathyrus p2lustris 1 }0.?, 67 lrex =
|
Irls verslcolor {1 2.3 ] 78 Vex — j
’ i ‘ i f
i !
- ; R
¥
— i -
4 ) -
' 1 - ! '
. J .
/ ;
3
|
X
NEAD MESIRIAL (JMuleh) 824 :
ERVIRONMENTAL FLCATURES:
WATTR DEPTR 16 ocum
| SOIL 7 '
pit 5.7 *H ionst 22,38 m;a '
2, a/100
:,}”:organic matter: 50,9 Kt 1.17 meq/100g &
% carbont 29.51 Nat 0.54 meq/100g
% Nitrogen: 1.50
/ % e5 Cat 22.89 mecq/100g
’ Available phosphoruss 7.51 mg/100g Mgt 5.93 meq/100g




\

(
MARSH STUDIES

STAND: 68 OBSERVERS:  AB DATE  5/8/70
JP
LOCALITY: |minland \
S i » !
COLL. EPICINS 1> ! ptr | BT | Phe Nb {D1 '
a1l ‘
CalaT?~rostls canadensis 577 121.2 92| Fr | Logl bl
- . - X - E
Carex Sartwellil 330 148.8 105 Seh. 27%] 204 5
Carex stricta 95 to2.b 11 seh 85} 147 .
' H 1
. 1 L]
Camoanula avnarinoides t 79 13,6 139 | F1 | .
—;' lasgp { '/
Equisetun fluviatile ' 62 132,91 92 | snokes ! ;
Carex souatilis : 55 H12.9 11p seh. Ll 159
Carex lacustris ! 15 [11.7] 72, Ben.
Iris versicolor j 810.G92 | Veg P .
] ' :
Lycopus uniflorus L 1 o0.5 34 ':.‘:ht' ! .
' - ]
Lysimzchia thrysiflora 4 {0,930 |veo .
)
. " i
!
DIEZD MATERIAL (Mu]ch) 57,3 :
ERVIROIZIENTAL FEATURES: - ~
WATER DCPTE 4 cm
SOIL . .
pHt 6.0 H ionst 9.5 ne '
% organic matters 34,2 K 0o9‘*.meq/lgééoog
:/:; Carbont 19.82 I Nat 0.49 meq /100g
% Nitrogens 0.96 Cag 34.90 meq/100g

’ ‘ / Avallable phosphorust 14,55 mg/1008  Mg:  6.43 neq/100g

L]




i

MRRSH STUDIES

DATE

106.

S

STAND : 69 OESERVERS: AB 5/8/70
Jp /
LOCALITY:  Fainland ’
/ ' { i } :
COLL. SPrCIIS {1 pu T | phey ab | '
b )
Carex lasiocarpa 190 151,15 96] Senl 325 357 ~
H bast i
Calarisrostis canadensis 360 {79.61 46 | Fr 245) 184 5
Carex Sartwellil 246 122.9 b1 | sen 16% {
Pquisetum. fluviatile 139 [71.9 79 | sen oml177] i .
Campanulae aparinoides ! 95141 3.8 42 | F1 :
Dryopteris thelypterls o 67 ] 6.1 24+ | ver
Lythrum selicaria ) | 37 h6.6] 57 | F1
- i past
Carex diandra 131 | 8.4 66 ;Fr i B
] o ' 8t ! '
Menyenthes trifollata 23 P1.31 37 | Pr |
T 1
Lysirachia thyrsiflora 13 11,1122 [ Ver '
]
Eleocharis comnressa 5 10.4{28 | Fr 1
Iris versicolor 3 10.6] 64 | Vep —
i
Clicuta bulbifera 1 + 157 |vex !
DEAD_MATDRY2L (Mulch) 57%& — :
z
ERVIROIMENTAL FEATURES:
WATER DEPTH 18 cm
J
801IL '
pht 5.5 H lonst 24.0 mecq/100g
% organic matter: 63.25 : Ks 1.15 meq/100g
% Carbont k2,49 Nat  0.71 meq/100g
% Nitrogent 1.81 Cat 29.10 meq/100g
Available phosphorusi 5.40 mg/100g8 Mgt 8.54 meq/100g




LOCILITY : ainlend

STAKD: 70 OBSERVERS: B

MARSH STUDIES

Jp

107.

DATE / 6/8/70

Y !
CO7L. ) EPICIES 1> ! puy oo ph# Nb_{ il
- Fal}o . .
Carey lacgiocarna tbop 2238 82) Fr 6291 5A% :
Equisetum fluviatile h}Z 120 {76 |[Sen 1671264 5
i mll. .
Calamasrostis canadensis 11.78 +7.4167 |Fr 1251307 "
\ i '
Camnanula rotundiifolia i?Q 1-8123 Voo | .
| i
Pryonteris thelynteris ' 50 11,5118 yn_.‘#& :

Lysimachia thvrsiflora

0.31172

8

Drosera rotundg‘ol"ia ‘ 6 {0,328 IFr
Iris versicolor } L 16,2154 - .

: : .
Gerardttg pUYDUTCA 3 10.213% 1. ' ',
Potentilla valustris 2.13.3139 lVea '
Lycoous uniflorus 3 + 117 {Ven '
Hypericum virgixlxicum 3 + J? Veg —

. Gallium palustre 3 + 1312 V:eac

NEAD IMNATERTI AL

ENVIROIMENTAL FEATURES:

WATZR DEPTH
N
SOII,

[AY

see next page...




-~

@ , MARSH STUDIES
¢ — ) \
STAND: 70, page 2 OBSERVERS:  AB

. JP
LOCALITY: Ma an

DATE  6/8/ 7\

- Y | !
COLL. /éggg;gﬁ\\/} ’ , {1 ! puy T | phe Nb | Dy '
) R { '
Linarls 1oesel(11 2,023 1 | e |
i i
Salix sp. \\L | 2 1 1.2 24 | Vee \ \ 5
| ¢ ‘
Oncclea qﬁh&ibll)s { 2 + 1 7 1Vegy '
" 1 | ‘: 1‘
Mos 3 29 .4 l .
7 ; W :
Uticularia vulrsaris & U. minor . 0.9 - '
: |
— i ,
— . ! .
1 : !
|
!
)
f B -T
s ]
~c L
DEAD HMATTRIAL (Mulch) 121472 :

CRVIRONMENTAL FEATURES:
WATER DEPTH 19 cm.

E0I1L

pHt 5.6

% organic matters 86,3
% Carbont L7.44
4 Nitrogen: 2.02

. Avallable phosphoruss 4.95 mg/100g

H ions: 32.0 meq/loog
K3 1.37 meq/100g
Nat 0.74 meq/lOOg
Cat  33.50 meq/100g
gt 9.48 meq/100g




®

MARSH STUDIELS

STAND : 71 OBSER&ERS: AB 1DATE 6/8/70
LOCALITY:  Mainland JP
|
COLYL. SPZCITS > | pu | o7 | phel Nb| Dy
Thakl. >
Carex lasioctrpa 720 3781 9p k153559 :
Caréx diandra 262%6.4 62 P&ig. 19714 7 i
Calamagrostis canadensis 117 [24%. 5 51 L;il. %] 7% . i
Dryopteris thelypteris g 97 L7.0{ 24 | Veg 7% 5% i i
Equisetum fluviatile ?61 3445 69 |sen L1119 : f
Eleocharls compressa §40 1.0} 36 |Fr . —
Sarittaria latifolia ?19 5.4 41 1 Veg
Osmunda reéalls ; 9 {1.3116 |Fr i -
Iris versicolor ‘ 7 1L3.9] 56 |Vex i .
Lysimachia thyrsiflora 6 {0.7117 |Veg !
Lycopus uniflorus 5 + {11 |Veg g
Potentilla palustris b |0.5[11 |veg .
Menyanthes trifoliata N b 11.2]20 gzgqn ;
m:Jm METTRTAL i

ENVIRON&ENTAL FEATURES 1 °

WATER DEPTH
SOIL

|

o

see next pagesse




’ MARSH STUDIES

.\
STAND: 71, page 2 OBSERVERS:  AB DATE  6/8/70
JP
LOCALITY: Malnland
- ey | 1 3=
COLL. SPRCTIRS Iy, D1 | HT | Phe Nb | DY '
. 1
Lamnanula avarinoldes 3 v 4119 Vegl
3 ! ;
Salix sp.: . 2 10.81 17 ] ver N
Linaris Loeselil 2 lo.2] 12 | ved 1
1 o 1
. i §
Drosera rotundifolia !'1 j0.31 24 | Fr | 5
Hypericum virsinicum ’ 1 J0.11) 30 ] Ves ! f
Utricularia sv. .Feu e
Hosses | 51.7 '\
i
! j
. s ; -
. .
'
=
1 Ty
'
DEAD MATERIAL (Ifilgh) 1.0l - P
ENVIROIMENTAL FEATURESD:
.
WATER DEPTH 19 om ’
" go1L )
PH: 9. . H lonss: 27. me 00g
» organic matter: 86.8 K3 1.33 3meq/<llé(15803 \
, g Carbons 50. 34 Nat 0.91 meq/100g ‘
% Nitrogens 2.37 Cat 35.07 meq/100g
' Avallable phosphorus: 4,25 mg/100g Mes 9.80 meq/100g

4



. ‘ MARSH STUDIES

STAND : 80 OBSERVERS: 4B
JP

LOCALITY: Christatie Island

s - I
[} .
COLL. SPRCINS {1, DY | HT phe!r Nb | Dy '
|
Dryopteris thelyoteris 180 LU.B 38 | vegl 29%] 45
i i
Carex acuatills 166 518.4 10y Seh.> | 274|837 5
Carex stricta !8’# 50 .74 84 | Sen} 1451 8% i |
: Past ) !
Calamigrostis canadensis i 78 3.8} 70 | Fr 135 % | 5
T l ]
Lycopus uniflorus !68 3,50 24 | ™M ! :
Lysirachia thvrsiflora c23 [ 1.4] 25 | veg o
Campanula aparinoides 110 | 0.2] 30 |Vex . _—
g Y y
[} .
Hypericunm virginicum !9 11.7129 |Veg 1
] ] 1 v
Potentllla palustris 311.11 32 |Veg f .
B H t
Moss 2.0{- I
\ , T
. - -
X
DELD MATERIAL  (Mulch) Jae2 b :
ERVIRONMENTAL FELTURES:
WATER DEPTH 14 om 5\
801L
pHt 5.7 H ionst 25.0 peq/100
7: organic matter: 87.0 Ki 2.4 meq/%éOg &
% Carboni 50.47 Na 1.73 meq/100g
% Nitrogens 2.37 Cat 74.40 meq/100g
. Available phosphorus: 3.86 mg/100g gt 12.66 meq/100g




MARSH STUDIES g
STAND: 84 & OBSERVQRS_: AB DATE  18/870
JP
LOCALITY: Christatle Island
k A !
COLL. SPECIES Iy, DU | IT | rhe Nb | Dl ‘
el . ‘
Dryopteris thelyoterls “ 190 !30.2 34 | Venl 345 ?@ .
N Pasit i i
Carex aquatilis r 150 1340 | 102] 3 o] nee :
Carex lasiocarpa 1107 133.8 100] Py 19 B . 1'
. “ast ; )
Calamagrostis canadensis P 59 122.0] 78 | pp 11 ew | .
)
Hypericum virsinicum ! 27 l.j 24 1 ™M : f
Lycopus uniflorus : 17 1 0.3 13 | Ven e
Cempanula aparinoides I 8] 0.2 25 | Veg b
!
Potentilla palustris : vo2 1 0.3 3 | Vep ; .
i ST t \
Moss )2l ' —
}
N 3
e M ‘1 _ -
1 M
3
DEMAD MDTERIAL (Mulch) 177k I é'
OCRVIROMMENTAL FEATURES:
WATER DEPTH 11 c¢m
SOXIL
pHs 6.0 s H lonst 20.0 meq/100
% organic matter: 85,1 Ki 2430 meq/lgég .
§Carbpn: Lg,34 Na3" 1.80 meq/100g
’ % Nitrogent 2,54 Ca: 71.00 meq/100g
Avallable phosphorus: 3.26 mg/100g igs 11,67 meq/100g

7



113.

@ ' MARSH STUDIES o
. STAND: 87 OBSERVERS: AB DATE 25/8/70
~\\gP
LOCALITY: Christatie Island
0 i i ' :-
COLYL. SPICINS - | > P HT Fh# Mh Ny !
: f
Carex aaquatilis El? ?Oh h7£§ Seﬁ. 3Qﬁ Lo ’
. ] :
Carex stricta . _l}?ZBO.b 881 Sen., 19% 11272 .
132 us,ﬁ 86| Sen. 1841 74

Carex lasiocarna

——

Calamagrostis canadensis 70{41.6 83| Sen. 1051 649

|
1
i
T
!
'

Dryopteris ﬁhelynterls

6216.3! 33|Ver

1

Lycoous uniflorus : 35{1.3] 161{r1 .

Hypericun vireinicum 3211,61 22 lves

Campanula avarinoides 1810,3! 26 [Veq

— - — .

Typha enncustifolia 14110311 140 _Sdn . 184 5
!
Galium palustre - 4l + | 8 lvem ,%
Viola pallens 2) + |6 lvep ) . “i
Potentille palundris 1{3.3(-48 {ver
|
Lysimachia thyrsiflora At o+ 6 |Vex X
- 63, f
toss ) DLAD METERT2L(Mmich) 304 13 - N— :
B ERVIROID(ENTAL FEATURLS:
WATER DEPTH 17 cm
SOIL
pHs 5.8 H lons: 19.0 meq/100g
% organic matter: 83,0 Kt 1.97 meq/100g
¢ Carbont 51.02 Nag  1.52 meq/lOOg
- % Nitrogens 1.29 Cas 58.00 meq/100g

. Avallablec phosphoruss 3.97-m3/100g8  iigs  9.71 neq/100g



‘\ .
@ MARSH STUDIES

N

STAND: 88 OBSERVERS: 3\% ) DATE 25/8/70
LOCALITY :Christatie Island
)
i i !
COLY. SPRCILRS 17> | D11 | BT | Phe Nb | DW g
Carex aaquatilis &2.}!7.1&8.5 11& Seh. Q 237 165 .
Carex laslocarna 103.23.7 84 | sent  207] 34 ;
Lycopus uniflorus 79 | 7.U} 24 Fl—o : ;
Typha ancustifolia : 49 547.B 19E. Seh. 9,3 59% i '
Galium trifidum ' y3 0.6 L2 | Fr ; ;
Hypernicum virginicum ’ 35 Fe2 | 38 | Fr |
Impatiens cavensis f 30 H1.70 73 { Fr ~
Campanule anarinoides ! 211 0.1 31 | Vep j
Lythrum s2licaria 19 158.55 121 fnlp& 3| 494 ; .
Lysimachia thyrsiflora 11 L2.,1 35 | Veg __:_
Calamazrostls canadensis 6 5.6 | 46 | ver o 3_}_
Viola paMlens ' 30.1 (16 |Veg i
Epilobium-<lecotophyllum 2 Pl |69 [Fr ) ;
DEAD_MIMCRIZL 5
ERVIRONMENTAL FEATUPES: 2
WATER DEPTH J y ) )
SOIL ‘ U see ne\xt PRZCes s

o




MARSH. STUDIES

gt

. ———
5

ENVIRONMENTAL FEATURES::

WATER DEPTH 12 cm

-S0XL

pH: 5.5

% organic matters 74,5 ._
. % Carboni Lh2,69
’ ' % Nitrogent © 2,00

el

Avallable phogphorust 5.10 mg/100g

B

)

H ionss 10,0 meq/100g

Kt

Na g
Cat
gt

1.67 meq/100g
0.96 meq/100g
71 40 meq/lOOg
7.82 neq/100g

STAND: 88, page 2 OBSERVERS: 4B DATE 25/8/70
! JP"
LOCALITY: Christatie Island-
vt
i !
COLY.. SPECINS Wy | D7 | HT { Phe Nb | DY !
. -~

Samittaria letifolla 1 1 0.6 46 | verd ‘
Cnoclea sensibllis 1 ! + 1 10 | Senl N
Utrlcularia sn. Few ;
X : i
Moss | ‘28.§ | .
| !

!

i
! ' ik
. - ] ; '

i i
- , ]
L / -
\ * ’
[ -
DEAD MATERIAYL (Mulch) 1.7




. . MARSH STUDIES

STAND: 101 OBSERVERS: . AB DATE 17/9/70
B JP :
{.DC.I‘.LITY s irinland ' |
i i l !
COLL. SPECING 17> | DU BT | Phe Nb | DU :
w _; 1
Calemarrostis canadensis 340 1683.[3 183 seh. 874] 85
carex lecustris ‘ ' ;39,E118.5 165 Seh. 109} 1644 ’ ’
. ' | 01, &
Impatiens capensis i 8109129 by, ;
i o 1
. 1 }
Cicuta bulbifera ' 110,13 197 {Fr |
T 1 ,
Galium palustre ! 1 + 1 29 | I'r f !
Moss . : o2 .
i i
g i A o
' )
1 : -
|
s i !
M)
¢ g -
| |
!
DEAD HATERIAT.(Kulch) 34,4 - '

ERVIROIMENTAL FEATURES:

WATER DEPTH 00 cm .

eo1y ‘

pHs 6.1 ' H lons: 8.8

? organic matter: 37.4 Ks 1.21 mI:g‘}{éggg

é Carbont - 21,70 Nat 0.84 meq/100g
A % Nitrogent 1.30 Cat’ 33.65 meq/100g

‘ Avallablaie phosphorusg 16.94 mg/l(;Og Mg 8.98 meq/100g

< e aapor v o 4
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APPENDIX II

EMERGENT AQUATIC COMMUNITIES

-

A

117.



11§,

_J
. " S MARSH STUDIES
A
STAND : 21 OBSERVERS:  aB DATE  10/6/70
JP
LOCALITY: Zmergents east of Christatie
i L
COLL. SPICIRS | ¥ ! pyy AT | Phe Il _Du '
~poTE | '
FEnuisetun fluviatile 360 1110.11 51bansl, Q7160
Scirous validus I 11 !66.3 79 171, 364 :
Lemna trisulca ! 3.7 ]
\ v 1
Alpae sp. i 3.1 i .
T ‘ .
! | :
. )
4
- 1
- i
)8 j
* ] ! ]
i
v
T
-
]
DEAD HATERIAL (ifulch) 3641 :

ENVIRONMENTAL FEATURES:

WATER DEPTH 81 cm

01

pHt 6.8

% orpanic matters 12.5
% Carboni 7.27
% Nitrogent 0.39

Avalilable phosvhorus: 5.29mg/100g

t

H lonst 0.0 meq/lOOg
Ki 0.72 meq/100g
Na: 0.60 1meq/100g
Catr 19.90 meq/100g
gs 2.16 meq/100g

\_



MARSH STUDIES

119,

STAND: 22 OBSERVERS: AB DATE 10/6/70
JP - .
LOCALITY: Emergents east of Christatile
i i '
COLI. SPRCIES > | It BT | Phe Nb | DY |
| ] ‘
Equisepum fluviatlle 360 1165.04 54| Ver| 834 96%
3 ;
Sclrp&s validus 7116.8173 1M 1651 4% .
B F1 l
Eleocharis malustris 410.7 139 | pna |
1 v 1
, 1 I
Lemma trinulen d 0.8 ! .
, ! ; '
!
i
1 i B
t ! -
l .
!
J .4'.
'
—
)
PEAD MASRRIAL (il ch) 204, 3 }

ERVIRORMENTAL IFEATURES 3
WATER DEPTH 58 cm
\

801IL

pHt 7.0

% orcanic matter: 9.8
% carbont - 5.71%
4 Nitrogens 0.21

~’

Available phosvhoruss 10.84mg/100g

H lons:0.0 meq/100g

K: 0,62

weq/100g
Na 0.b42 meq/]‘.OOE
Cat 17.90 meq/i00g
gt 5.68 meq/100g




A

MARGH STUDIES

STARD: 23 OBSERVERS: AB DATE 11/6/70 \\\
) JP
LOCLALITY: Energents east of Christatle
3
i i ‘ !
COT.L. SPECITS | W) pu T | rhgy Nb | D '
‘ 1
Sparsanium eurvearoun 37 8.4 89 | ¥z | 1007] 100}3

- v e -

[P W, (S

o) vy e

T

BE{}D MATERIALM I ch) 24 . 3

ENVIROIMENTAL FEATURLS:

WATER DEPTH 61 cnm

SOIL5 p

pHI 5. H lonst 2.5 meq/100
% ormanic mattert 6.3 Kt 0.29 meq/l%Og 8
5 Carbonti 3.65 Nat 0.17 meq/100g

% Nitromzen: 0.25 Cat B.15 meq/100g
Avallable phosphorus: 19.95me/100g Mgt 2.09 meq/100g




12 }

MARSH STUDIES

STAND : 30 OBSERVERS: 4p DATE 18/6/70

Jp
LOCLLITY: Emergents cast of Christatie

]
COLL. SPICTES > | pu | P'heJ pn | oD
Favisetun gltgvia‘tjle 1 2l 1;?’3.8 &7 Veqi 5077} 29T :
Scirpus va]_;ius 86 h 29.R '12b 11 by 181s 5
Lemna trisulca — 31,6 | |

2

/i) )
/ .

d i

DEAD MRTERTAL (rulch) 21949 :

ERVIRONMENTAL FEATURES:

WATER DEPTH 75 om

SOXIL -

pH: 7.3 H lons: 0.0 meq/100g
; % organic matter: 3.8 Kt 0.36 meq/100g
| % Carboni 2.23 , Na: 0.30 meq/100g
% Nitrogent 0.08 "Cat 13.40 'meq/100g
\’ Avallable phosphorus: 16.57mg/100g Iz 3.75 meq/100g



122
. ' J
‘ MARSH STUDIES
\
STAMD: 42 OBSERVERS: AB DATE 29/6/70
JP
LOCALITY: Emergents east of Christatie
i ' :
COLY. SPICITS | ¥ DUy HET rhey Nb | DY '
) l | Spore '
Fquisetum fluviatile A28 07.43,.10h Cabs 03;,”8_%41 :
Eleocharisz valustris _ 1233.5 105 | F1 | 5
i :
Seirous vo21lidus i 13 1L0.¢ 180! F). 375 8% )
Algae sp. P30 i
Svlrodela polvrhieza ’ + ,f
Lemna trisulca : b
)
— ™7
i ]
n] ' R
' .
'
)
(
L -
] |
!
DEAD HATERIAL, (1ilch) 185lL :
EIZVIROMMENTAL FLEATURES:
WPZER DEPTH 91 cm
£O1IL | ,
pHt 6.9 . H lonsi 0.3 nmeq/100
% organic mtters 12.9 i“ K3 0.75 meq/g.léOg &
§ Carbons 7.49 Nat 0.63 peq/100g
% Nitrogen: 0.37 Cat 22.95 meq/100g
. Available phosphorus: 6.60mg/1008 Mgs 3.89 meq/100g




MARSH STUDIES

123

STAND: 43 OBSERVERS: AB DATE 6/7/70
‘ JP
IOCALITY: Emerzents east of Christatie
i i !
COLL. CPICINS KD | D1 LT | phe o =
Fl ) '
Scirnus fluviatilis 65 1255 | 146] Budl 100], 1003 :
trisulca -
Lemna miror ! + i‘
: } i
e 3 ! ' L}
i R
!
i
z . i -
: ! '
! x
il
}
- i
pPIAD HMATTRIAL (Julch) 1961 7 !
ENVIRO:EENTAL FEATURES : !
WATER DEPTH 78 cm
SOIL 5
pH . H lonst 2.0 meq/100
;’j orzanlc mattert 2.5 Ki 0.24 meq/100g 8
% Carbon: 1.48 Mt 0.14 meq/100g
% Nitrogens 0.13 Cat 6.18 meq/100g
Avallable phosphorust 19.18mg/100g Mgt 2.03 meq/100g




| i \
124,
o MARSH STUDIES .
\ .
' STAND : 4b OBSERVERS:  AB DATE  6/7/70
JP
LOCALITY: Emergents east of Chriskatie
3 N\\ _
i !
COY.L. OCoRCInG | ] pu | BT | Phe Nb | Dd ;
| b '
| Scirnus validus . 172 !’t79a3 21p 100} 831;
| - . B
; Lemna trisulca/ ' 4146 75
Valisneria americana 20.0 b9,
Aloae sp. i 19,8 I !
T ]
Ceratonhy) lum demnersum ! 1.5 25 '
- ¥lodea canadensis 3 4+ .
|
o i
! i
] 1
P i v
1
T
| i
:
NSAD MATERTAL (Mulch ) 20013 :
ENVIROIENTLL FLATURES :
WATER DEPTH: 98 cm
€011, :
pHE 5.9 H ionst 5.0 meq/100g
% organic matter: 1.5 , K 0.23 meq/100g
% Carbont 0.89 ' ’ Na: 0.15 meq/100g
- % Nitrogent 0.06 Cat 5.85 meq/100g

. Avallable phosphoruss 12.66mg/100g8 MNg: 0.77 meq/100g
|




D

MARSH STUDIES

STARD: 45 OBSERVERS :  AB DATE 6/7/70

LOCALITY: Emergents east of Christatie

JP

' : i i '
COLL. SPZCIRS 1> ! P | BT phe} Nb | DW '
. 1
Phrammites communis 79 1412198 ¥s | 100%
Lemna trisulca } + | .
') * .
Ceratophyllum demersum + .
i o K t
Myriophyllum exalbescens P + i f
— ' .
! :
' )
— =
A j
] ! 4
' .
3
- e
vyt
!
DEAD IATERIAL (*uleh) 33247 ' :
ERVIRONMENTAL FEATURES:
) <}
WATER DEPTH 90 cn
SOIL 6.5 ~ N
pH? . H ions: 0.5 meq/100
% organic matters 2.6 " K 0.25 meq/100g ®
% Carbont 1.52 Nat: 0.16 meq/100g
% Nitrogent 0.21 Cat 8.23 meq/100g

Avallable phosphoroust 14.29mg/100g gt  1.83 meq/100g




. 120,
® |
MARSH STUDIES
STAND: 54 OBSERVERS: 4B DATE 19/7/70
LOCALITY: Emergents east of Christatie
- 5
s l :
COLT.. CPEcIES | >, DI | HT Phq Nh | DY :
Equisetun fluviatile 280 13591 130 Vek 0] 663L ‘
Eleocharis nalustris 250 !88.3 99 | Vex bool 165 5
Scirous validus 26 {7, 6] 215| Fr ARUH K :
. : i ]
f‘-l&l.’le 8D * 2102 l{,o l .
" I .
Ceratonhvllum demersum i + | ;
Myrioohyllum exnlbescens X +
Lemna trisulca | +
o i
! [}
: ' E
| i*
1
i
DEAD IIATERIAL (iinlch) 120L 1 ':
EEVIROINMENTAL FPEATURES:
WATER DEPTH 90 cm_
§01IL
pHs1 None glven H ions: None given
% organic matter:s 29.2 Ki  0.44 meq/100g
% Carboni 16.93 Nat 0.75 meq/100g
% Nitrogens 0.73 Cat 31.80 meq/100g
Avallable phosphorus: 9.1ilmg/100g g1 6.11 meq/100g




™ [

t
‘ ‘ MARSH STUDIES

STARD : 55 OBSERVERS: AB DATE 19/7/70
JP

LOCALITY: Emergents east of Christatie

' i :
COL.L. SPECITS | 17> | DU | BT | Phe Nb | DW =
i . !
Fquisetum fluviatile 507 ;170641 1149 Vda 914 784
) i
Scirpus validus Lo 119713 2346 F) 9 21% §
Alcae so. 33. 5 : L4 i
: i ]
Lemna trisulca | 1.5 | .
Myrlophyllum exalbescens ‘ + '
Lemna minor : T+
!
- i
' | R
D ] ;
& . =
. !
)
' ;
| .
1 '
!
DEAD 1IIACTRIZ2L (lch) 12510 ]
° ENVIRONMENTAL PEATURES : o
WATER DEPTH 100 cm
£011 6.7 ‘ ,
pH?3 . , - H lonst 0.3 meq/100
;forgcmlc matters 4,7 K3 0.60 meq/lOOg &
% Carbont 2.70. Nas 0.42 meq/100g
B % Nitrogeni 0.20 Qi 17.13 meq/100g
. Avallable phosphorus: 10,22m5 /1008 Mgt  1.89 meq/100g




128.

. .
® MARSH \s'mnms

STMID : 56 OBSERVERS: AB DATE 20/7/70

JP
LOCALITY: Emergents east of Christatie

i
cOLY. SPICINS 1> | DU | BT | rhe Nb {DW

Scirous fluvlati]iis .93}%55.? 186 F1i t 00%199 ,

Lemna trisulea . ‘ 1 1.2

- ol e -
o @ v ol ot ]

- ] — e

DN R

DEAD MATERIAL (Julch)i, 12341

ENVIRONMENTAL FEATURES:
‘ WATZR DEPTH 84 cin

S0IL ) ’ .

pHt 6.5 H lons: 0.8 mcg/100g

% organic matter: 6.9 Kt 0.46. meq/100g

% Carbont . 4,01 Nat 0.39 meq/100g

% Nitrogen 0.31 Ca: 12.13 meq/100g
, Avallable phosphorus: 17.96mg/100g Mgs 3.71 meq/100g




o y .,

MARSH STUDIES

‘@

OBSERVERS: AB

STAND : 59 AB DATE 23/7/70
LOCALITY: Emergents edst of Christatie
N/
, i | :
COLI.. SEICTES 1% , DY | BT | Phey Nb | D !
Scirpus validus 79 389.3 2§ Fll 1007 921 .
Lemna trisulca ho.1 2 .
Ceratophyllum deﬁersum 0.2 25 {
. ‘ : )
Llcae sp,. ! 6.3 17 : .
T '
Potamoneton zosteriformis 2 2.2 \ ! :
Valisnerin americsna : 1.9
Myrioohvllum exalbescens | 1.1
i
Elodea canadensis ! 0.2 ! »
\ ! '
Potamogeton crisvus + ‘ —
!
—— it
i
NEAD IMTERIZL (Mulch) 10040 :
ERVIRONMENTAL FEATURES: -
WATER DEPTH 104 cm
SOILé'u ’
PH: . H lonst 1,0 meq /100
% organic matter: 1.8 K 0.28 meq/1gog 8
% Carbont 1.04 Na g 0420 meq/100g
% Nitrozeni 0.18 Cas  6.60 peqy/100g
Avail%ple phosphorust 12,82ng/100g Mes 0.50 ncq/100g

8

/.

\J
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‘ MARSH STUDIES
v &
STAND: 60 OBSERVERS:  AB DATE 24/7/70
JP
LOCALITY: Imergents east of Christatie

i !
COr.Y.. EPRECITS Dy AT rhog Nb | DV —_— i
. 1]
Phracnites communis 53 1361.3 22p Vehy  HO0%L004 :
e i
:
— N ]I
i | .
| | |

|

- i
s! ] .
: I | '
‘ .
1
e
|
DEAD MATERI2L (Mulch) 202.0 :

CRVIRONENTAL FEATURES:
WATER DEPTHR 103 cm

8015, 6.8

pH1 . H lons¢ 0.3 meq/100

% organic mtters: 4.5 ' Kt 0.61 meq/§005 ¢

% Carbont 2.60 Nat 0.43 peq/100g

o

% Nitrogent 0.12 Cat 17.03 "meq/100g
' Avallable phosphoruss 9.26m¢/100g Mg: 1.56 meq/100g




STAND: 61

MARSIH STUDIES

OBSERVERS :

13)

- "AB DATE 24/7/70
: JP
LOCALITY: Emergents east of Christatie
— i ' ’
COLL. SPZCIIS 1 j_DU1 | 1T | Phey Ib Do !
- t
Scirvus fluviatilis 141 !6’4'4,9 187 ml 0051100
Lemna trisulca } + . .
. ;
y H \
; | .
| ?
_ ' )
~ i
) | a
~ ' '
| .
v
)
\ ] ,
\ :
NIAD MATERIAL (iulch) 65.2 :
EXNVIROINENTAL FPEATURES:
WATECR DEPTH 86 cm
S01L
pH: 6.8 H ions: 0.5 1eq/100g
g organic matter: S.1 Kt 0.55 meq/100g
% Carboni 2.96 Nat 0.43 meq/100g
% Nitrooent . 0.17 Cay 15,10 meq/100g
Avallable phosohorus: 11.89m¢/100g Mi: 2.13 meq /100g

*




STAND: g2

' MARSH STUDIES

OBSERVERS: 2B

JP

LOCALITY: Emergents east of Christatile

133,

DATE 27/7/70

I i !
COLY. SPICIRS 15 ! D11 | BT | Phe Nb | DYy 4
| ] '

Scirnus validus o !19] J47 277 Fl 1.005} 75y ,
130. 6 4 i
Lemna {trisulca . 130. 127 .
Nonhvl]um demersum 14.64 6% ;
1 o . 1'
Potam;;?bQ@ zosteriformis . i 8.8 3% | .
e ~i T }
]
Elodea cangéensis | L,1 :

Valisneria 9\'191'105-‘.1‘::1 I 1.J _

Algae SN 7 ' . 1’? -
llyriophylljum exslbescens i 1.0 i .
t 1 )
\ N
\ 1
5‘ T
\\ £ :k
nr:\.u) MARERTAY, (Mulch) gn.ls 5

WATER DEPTRH

so1r |
pH1 6.8 Y

% Carbont
% NitYrogen:

% organic matters 1,0

»’

. H ionst 0.5 meq/100g

‘ Avai:’.able phosphorus: ?.70”mg/1003 Mgt 0.61

)

Kt 0.26 meq/100g
0,60 Na: 0.22 mecq/100g
0.18 Cat 7.00 meq/100g

meq/100g
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~ " MARSH STUDIES
STAND : 63 OESERVERS: AR DATE 27/7/70
' Jp
LOCALITY: Emergents east of Christatie
i :
COLI. SPECLES | W pu | AT | the Nb_ | nu K
. H
Eleocharls mnalustris Y L64.6 129 Fil 9271 78% .
; o1 ae ‘
Scirvus valldus 38 108.%7 20% Fr 5%118% N
tast g .
Equisetum fluviatile 21 R4, 6} 141] snobes s i .
V- o M 1
1 '
Potamoreton rosteriformis i 0.8 | .
Myrionhvllum exalbescens ! s .
Lemna trisulea : +
!
- i
i i 3
) ) 13 l
| i .
i !
)
1 -
:
HEAD MATHATATL (Mulch) 21.b 5
ENVIROIMENIAL FEATURES:
WATER DEPTII 96 cm !
£0XL .
pH: 6.5 H lonst 1.3 meq/100g
&% organic'mattert 5.1 Ks  0.44 meq/100g
% Carbont 2.95 Nat 0.31 meq/100g
% Nitrorens 0,34 - Cat 12.68 meq /100g
Avallable phosphorus: 1631m=/100g Mgt 1.97 meq/100g
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~n,

’ MARSH STUDIES

STAND: 64 OBSERVERS: AB DATE  3/8/70
JP
LOCALITY: Emergents east of Christatie

¢ ?
COLY. SPICIRS {13! pu | BT | phe Nb | DY '
Taulsetum fluviatile - 1358!7?0.6 135 Branchh 877 91% -
i \
Eleocharis palustris Ll 121.1' 129| Fl 115 3% y
Scirpus validus 11 |50.9 219] Fr 37 6% T |
: i i
Algae sp.- i 0.8 | .
Y t |.
! ’ 3
|
i
; ) .
i [ !
| ‘
:
-2 e
. l
NEAD !.'-J\'I‘E?JN.. (Iuleh) 1 201 5 :
ENVIROMMENTAL FCATURES:
WATER DEPTH 96 cm
£011, , Lo
pii 6.7 H lons: 1.5 meq/100g
% organic matter: 13.1 Ks 7.2 meq/100g
% carboni  7.57 Ndlg 0.58 meq/100g
% Nitrogent 0.49 Ca:t 22.70 meq/100g

Avallable phosphorus: ?7.39mg/100g8 Mg: 1.93 meq/100g




MARSH STUDIES

STAKD: 65 : OBSERVERS: ap

X

JP

“LOCALITY : Emergents east of Christatie

DATE  3/8/70 |

, }
: { ;
COLL. SPICITS > ! 11 ar | oh e!r un | D | I
Equisetun fluvistile b 54 gZQ.R 12Pp P:: nchl a2 834 :
i pall. :
Scirous validus 1 39 n5%.8 221 gy 813172% .
{ ] ;
ilrae sn. ‘ ra ! 3.1 1 ]
i : n P 1
Iemna trisulca | 0.6 : .
! | f
i )
I i
¢ } -
- *: ! +
1 ' .
T |
bt
\ )
\ [ i - !_ :
DEAD MIATRIAL . (Mulch )i, sl L :
ENVIROIMENTAL E'EATURES:_
WATIR DEPTH 110 cm . "
SOIX,
pH: 6.8 H fons: 0.3 peq/100g
% organic matter: 6.5 Ki  0.78 peq/100g
% Carbons 3. 80 Nai 0.5Y meq/lo()g
/0 ‘\'1tror§enx 0. 31" Cas 20-75 meq/lOOg

Avallable phosphoruss 8. h9mg/100? gt 2.53

o

meq/100g



STAND : 72 'OBSCRVERS:

MARSH STUDIES

LOCALITY: Emergents east of Christatile

1B

DATE 7/8/70

R §
i !
COLL. EPICITS I, DU | HT | phe | ]
Scirnve fluvintilig 107 4639 108 181 1004 1004 5
Lemna trisulca + [
- ‘ l.
A / z !
i , x L.
| ‘ !
| B
- i
] ! X
] 1 ’
i -
|
1
)
P2, 2 . L

DEAD_MATZRIZL (Mulch)
)
ENVIRONMENTAL I'EATURES :
WATER DEPTH 88 cn

£01L

pH: 6.7

% organic matters: 6.4
% Carbon: 3,20

‘ ) % Nitrogent0.25

¢

Avallable phosohorus: 14, 80mg/1008

H tonst 1.0 meq/lOOg

X1 0.51
Nag 0.42
Cat 13.65
Mgs: 3.79

meq/100g
meq/100g
meq/100g
neq/100g




MARSH STUDIES

/

STAND: 73 OBSERVERS: 4B
\ Jp
IOCALITY: Emergents ea of Christatle

137.

DATE 7/8/70

N
'i\ i !
COLY. SPIECITS \ ! pu T | Ehe Nb | Dv ]
i1
Phrariiites communis \\\ 82 1570.4 D Bull 100%L00ﬁ :
Lemna trisules > ‘1,»// \ :
T \ .
M‘I —t— |\ ;
: : ) \
| .
¥

{ i ’

T |
! ' .
] ! s
' ‘-
!
T
i = ] ]
!
DEAD MATERIAL (Mulch) 1630 ;

ERVIROIMENTAL PEATURES :

WATER DEPTH 107 om

8011,

pHt 6.5

% organic mattert 4.0
% Carboni + 2.30
% Nitrogent 0.19

Avallable phosphorus: 11.35mg/100g

H ilonst

K: 0.46
Nat 0.40
Cat 12,05
Mgt 1.23

1.0 meq/100g ‘
meq/100g
meq/100g
meq/100g
meq/100g




‘ | MARSH STUDIES

STAND: 7% OBSERVERS:  AB DATE 7/8/70 ‘
JP
LOCALITY: Euergents east of Christatie

i
CorL.. SPECING ! v | pr phe) Nb_|Dv §

Typha anmuctifolia 50 11128L7 ;

-

5 315 | onites 1.00°311009

v ooe o oo =} e g
-l e

b e e ff ——— .
’

DEAD MARERIAL (;i11eh) 374 49

ERVIROMMENTAL FEATURES :
L]

WATER DEPTH 118 cn ’

£0I1L

pH: 6.7 H lonsi 0.5 meq{/100g
% organic matters 3.0 Kt 0.46 meq/108g

% Carbons 1.70 Nat 0¢33 meq/100g

% Nitrosgent 0.24 Cat 11.03 meq/100

. Avallable phosphorus: 7.57ug/1008  4g: 1.10 meq/100




MARSH STUDIES

STAND: 75 OBSERVERS : AB DATE 7/8/70
JP
LOCALITY :
| :
COLY.. SPrCInS o | R | Phe N | nu
Scirvus fluviatilis 16 H 6241 8 :
200 | Fr 001994 3
Lemnma trisuleca 0.2 b ;
] ¥
3 v i )
r i .'
| 1 *
] .
" e — i -~
! )
] ? 1
' —-..
— -
T
'
DRED MATERIAL (tulch) 11917 :
f W

EIVIROIAENTAY, PEATURES::
WATLER DEPTH 104 cm -

sOI1L .
pHt 6.6 ;
% organic matters 5.2
% Carbon: 3,01
| % Nitrozeni0.22

. Available phosphoruss 13.547/100g

'

k3

H lons: 1.0 meq/100g
Kt  0.64 meq/100g
Nat 0.45 meq/100g
Cat 16.35 meq/100g -
Mgt 4.04 meq/100g




MARSH STUDIES

STAND : 76 OBSERVERS : DATE 10/8/70
LOCALITY: Emergents-east of Christatie
| !
COmL. SPICITS I} DU sho | Dyl i
Eleoch2rls nalustris 20 L 14L,F] QL3173
Scirpus validus I 39 1 l 5cl219
] . ;
Equisetum fluviatile i 6 151 2 . i
] : i
Myrlbphyllum er1lbescens | o1 | Y
Valisneria americena ! X
Ceratophyllum demersum )
Potamoreton rosteriformis @
i
Lemna trisulea ! N
$
Elodea canadensis .
¢ -
i '
[}
PIAD MATERTAL (Mulch) :
ENVIEOIMENTAL FEATURES @
WATER DEPTH 103 cnm ]
S01IL
pHt 6.2 H lons: meq/100g
% organic matters 4.9 neq/100g
% Carbong 2.31 meq/100g
% Nitrozent 0.29 meq/100g
Avallable ohosphorust 12.17vg/100g neq/100g

Tk




141,

D & N

‘ "~ MARSH STUDIES
STAND: 77 OBSERVERS: \,}B DATE 10/8/70
. P
LOCRLITY: Emergents east of Christatie
P | !
COnL. 4SDICITS | W>, DI | BT | pPhe Q| v -
|
Seirnvs validus o l79.13 25h mpl L0021y -
Potanoxcton zoasteriformisg 28.0 120 '
Jemna trisulcea ?0,’J g {
¥ : ]
Cerctonnhyllum demersum ! 9.6 pel 1.
Elodea canadensis ! 67 34 ! f
Myrionhvllum eyalbescens . 2,9
"leieneria ancricena | i.l .
t
Lemna minor ! + i ’
N ! !
| . i
'
\ +
)
[ N & E.
DEAD MATCRIAL (Mulch) £1.8 :
ERNVIROIMENTAL FEATURES: e
WATER DEPTH 126 cm
8011, ) —
PH: 6.6 H lonst 0.8 meq/100g
% organic matter: 2.4 Kt 0.39 meq/100g
% Carbon: . 1.39 Nat 0.27 meq/100g
% Nitrogent L_20.12 Cai 10.13 meq/100g
‘ Available phosphorus: 12.73 ng/100g
' Mgs 1.23 meq/100g



[ ) MARSH STUDIES -

STAND: 78 *OBSERVERS: 4B - DATE 17/8/70
JP '
LOCALITY: Emerge%s east of {Christatie

{ !
COLY.. SRICITS | ¥ ! pt| BT | Phe am Dy ;
Pait
_Eauisetum fluviatile _1370 197613 13D Ypbiresl 974 997 ;
| F1 i
Eleocharlis nalustris , 12 !3.3_119 Pnd 3 .
* ¢ - thl \ N
Scirpus wvwlidus : 11,7169 | pn b i
. : H ]
Valisnerie americana i 3.5 | .
Potamoreton rosterifornmis ’ De?2 3
- Myxionhyllum exalhescens ; +
Lemna trisulca ‘ +
i
' |
t 1 '
| .
!
1 L
| ! !
-
!
DEAD !L’&'T‘D::IIPL (Muleh) 224 : :
N 3
INVIROMMENTAL FCATURES:
+/ATER DEPTH 91 cm o B
« SOIL |
pPHI 6.5 H ions: 2.0 meq/100g
% organic mittert 11.0 Kt  0.76 meq/100g
%;’ Carbons . 6.39 , Nat 0.62 meq/100g
: A Nitrogen:0.27 / Cat 20.45 meq/100g
. Avallable phosphot{usz 0.32mg/100g Mgt 3.06 meq/100g



MARSH STUDIES

143,

STAND: 79 OBSERVERS: AB DATE 17/8/70
JP
LOCALITY: Emergents east of Christatie
P -
' |
COLL. SPZCITS o Dw; T | phe| Nb_ | Du
| 1
Equisetunm fluvistile 20 yO?ﬂB 127 Seheschasal 962
e i
kleochiaris palustris !1? 16.8! 135 M gl A
|
Scirous validus b 18,721 1741 Fr ‘
Lemna trisulca 10,8 ;
]
. i !
Myriophyllum evalbescens - : 0.4 ’
§
Ceratonhyllum demersum \ . 0.3 !
| i
- i : ‘
i
i
|
T
DEAD MATENIAL (Mulch) 19,7 ‘

ENVIROMMENTAL FLATURES :
WATER DEPTH 90 cm

S011,

pH: 6.6

% organic mattert
% Carboni

% Nitrogent

3
9
i 1
‘ Ava llable phosphoru

n O r\W
~] -

\b

9mg/1908

4

¥

H ions: 0.5 meq/100g
K 0.57 meq/100g
Na s O.41 meq/100g
Cat 16.78 meq/100g
Mg 1.05 meq/100g
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MARSH STUDIES ‘¢

STAND: 82 OBSERVERS: AB DATE 21/8/70
JP .
LOCALITY: ECmergents east of Christatle ’

! i
COLT,. SPRCITS W L DUy HT phej ML | DV
|
Scirnus fluviatilis 122 179842 217 I 1.00,iL00 A
N i : }'
o
, |
1 ?7 ;
I - !
3 !
; |
! 1 i
- ; |
) " fl
| i
— T
LY
e J l '
i
. T
DEAD I'ATTNIAL (imlch) 78,2 —~

ENVIROMMENTAL FLATURES:

WATER DEPTH 92 cm

SOIL )

pHt 6.8 H ions: 1.3 meq/100g
% orranic matters: 5.6 . K 0.49 meq/100g
% Carbont 3.25 Nas 0.35 neq/100g
% Nitrogent 0.27 Cat 12,25 meq/100g

Avallable phosphoruss 14,55rg/100g Mgs 3.84 meq/100g




STAND :

!

MARSH STUDIES

OBSERVERS:

AB DATE 21/8/70

JP

LOCALITY: Emergents east of Christatie

! i
COLL. SPZCITS >, D7 HT Phe} Nb_| DU !
’ ’ [} .
Scirvus_ fluviatilis 11k 730.B 21} Frl 1.00,7100 /] lL
™ ‘ I |
B ! |
i ) N
; |
- s ;
|
> , !
7 ? |
. - g I
i
|
R
DEAD I'ATEQIAL  (lulch) 61 S
ENVIROMMENTAL FLATURES :
WATER DEPTH 103 cm
6.4 H lons: 1.5 meq/100g
% organic matter: 5.8 n K3 0.40 meq/100g
% Carbont 334 Nat 0.33 meq/100g
% Nitromens 0.21 Cat 13,10 meq/100g
Available phosphorust 17.65ug/100g Mgt 3.40 meq/100g




a MARSH STUDIES

-
STAND : 84 OBSERVERS: AB
’ JP
LOCALITY: Eunergents east of Christatie

DATE 21/8/70

146

L3

, C
COLL. SPECITS it> ' o | 6T | Phel o | Dy
H ‘ i ' ,
Phragmites communis V101:837L9 257 FL | 1005100}
! : '
Lemna -trisulca ! vk f |
s |
] !
! { L
— T
: »
+-
|
i
; - i
' |
B ! {
|
]
!
| |
.
1
DEAD I'ATERIAL (i'ulch) 120% 2 . .

ENVIROMMENTAL FEATURES:

WATER DEPTH 103 cm

S011

f-!Ht 7.1

% organlc mattert 2.4
% Carbont 1.38
% Nitrogent 0.21

Avallable phosphorus: 9.41m3/100g

H lonst d.

K3 0.60
Nai 0.43
Cat 16,00
Mgt 1.50

[

0 meq/100g
meq/100g
meq/100g-
meq/100g
meq/100g-
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. ' MARSH STUDIES
»

STAND: 85 OBSERVERS : gg pare 24/8/70

LOCMALITY: Emergents east of Chrlistatle

L ) )
| ! ‘
COLL. SPLCT:E0 >, D1 | HT PD(_‘«‘! Mh | DY
( i
Eleoch~rls valustris 5428{ 1018.3 ‘ i
P f Y | |
Lo 152] fr.) | 981 gl
|
Equisetun fluviatile ] ! 32’ 60.2 15l geh. 253 6% N
Scirovus validus o1t 3,.0] 1+10) Fr. i
f\ M e |
_Potamo~eton zocteriforals U 1.5 i
Ayriorhvllum evalbescens - 1.1 J‘
!
Lema trlisulca - : + i
, |
| 1
s §
‘ |
hY —
| |
- A
[ P
DEAD IATEIAI Fulch) 0.0 , b
ENVIROIMEIT2L FEATURES:
WATER DEPTH 102 cm.
SO1IL ,
PHI 5.9 A H ionst 3.5 1meq/100g
% organic matter: 7.1 Ks 0.60 , meq/100g
% Ccarbont 4,11 Na: 0,407 meq/100g
% Nitro=ens 0.31 Ca: 16.25 meq/100g

Avallable phosphorusi 12.85 mg/100g Ngs - 1.74% meq/100g




‘)

MARSH STUDLES .

R}
OBSERVERS : AB
JP
LOCALITY: “Emergents east of Christatie

STAND: 84

.

149.

DATE  24/8/70

’d
v f '
i
i

i
nri

COLL. SPiSCIES ‘l 1\]’33_1 1T Phg, rh | Dy
_Seirpus_validus !Juml%gﬂd i‘ S
| 216 Fr | 1925 572
Allsma~plantazo-aquatica !_j 14,9 L .
Potamogoton zosteriformis i JGS.E 19% i
Myrioonhyllum exalbessens ! 26.0 . ;
_Ceratophyllum denersua 25+ 7% é
Elodea canadensis ’ Qe § 3% _J
Lemna trisulca { 8l ?
Almie (filamentous) so. L. 1.! i
] 1
{ |
- - i
-+
DEAD IMATLYTAL  (Mulch) 2227 .

®

ENVIROIMEITTAL FEATURES :

WATER DEPTH 111 cm

SOIL

pHt 6.8

% organic matter: 1.5

% Chardbont 0.80
% Nitroeent 0.21

Avallable phosohoruss 13.01 mg/100g

Aﬁ_;44444_________________&_________:g---;-----lnlnlllllllll

H lonst 0.5 meq/100g

K1 0.33
Nat 0.23
Cat 9.15
1‘18! 0086

meq/100g
meq/100g
meq /100g
meq/100g




3 ., /
i 149. ‘
i | \
® MARSH SRUDIES \ ‘
1 . P .
i STAND : 89 OBSCRVERS: AB DATE  31/8/70 \
- JP
i LOCALITY: [Lmergents east of Christatie !
\ e : | \ '
COLT. SPECIZE > ! D' | HT Pth Nb vy ‘
l 8 ‘ 0 3 i ‘
EQuigstun _fluviatile 280173049
) ' b 112sen! 964193%
T ‘; A ’ %4 M F |
Seirpus_validus ‘13 K1.61236Sen; bl 75 ) |
Lemna trisulea v 3.9 i i
; |
+ |
; !
N ! e ‘7"
. ? | r
= = i
| i
!
{
o
3 )
DEAD MATETAL (Mulch) 0.0 e -
ENVIROMNMENTAYL, FEATURES: ’
WATER DEPTH 98 cm
SOIL
pHt 6.5 H tonst 2.8 mcq/100g
% organic matter: 10.7 Kt "0.72 mea/100g
" % Carbont 6.23 Nas 0.58 meq/100g 2
. % Nitrozent 0.32 Cas 20.70 meq/100g.
Available phosphorust 11.57 mg/100g  iHgs 2.88 meq/100g



. , 150,

\ P
; ‘ - . MARSH STUDIES
STAND : 90-- OBSERVERS: AB * DATE 31/8/70
JP \
LOCALITY: Emergents east .of Christatle
' i | |
COLL. SP;CTES if> , DU { HT | Phe N |
o | ! ' |
Foulsetun fluviatile! biﬁ j898. ! N
) ! ] B SenT.
L 124 Ste'rt, (975 | ot ~
Al ’ * Fr/l y
Scirpvs ve }idus 11 55,4 235! gen! 3% | 64 :
Lemna trisulca - : 1.3 . |
K |
! |
|
|
!
——— ! JI'
/ ' ;
l
S )
|-
]
DEAD IMATEIAI{ifalch) 0.0 i u N
ENVIROMMENTAL FLATURES: ‘
WATER DEPTH 97 c¢n
b SOIL _ ‘
pHt 6.7 H ions: 1.0 weq/100g
% organic mattert: 10.6 Ks 0.68 meq/100g
;?: Carboni 6.14 Nat 0.55 meq/100g
% Nitrogen: 0.34 Cas 19.05 meq/100g
. Aviilable vhosphorus: 9.26\3/1003 Mgt 2.68 meq/100g
. /
s \/'




‘)

MARSH STUDIES

151.

STAND: 93 OBSERVERS: AB DATE 3/9/70
’ Jp
LOCMALITY : Emergents east of Christatle
o : ( !
COLL. SPECITES I¥> , .DY1 1 HT | Phey b Dy
|
Seirpus fluviatilis ’16&,10?0.1 !
; : it
R b 226k J 100740043
|
Lemna trisulca ! + .
! :
H I
N !
? ;
i
I
2l
: {
’ !
- o [
| |
|
,i
o T
i
<7
DEAD JMATINT AL (Mulch) ho,1 b _
[
J -

ENVIRONMENTAL FEATURES :

4
WATER DIERPTH : 93 cm

SOILs

pHt 6.6

% organic matterg 5.2
4 Carbont "3.02
% Nitroamens 0.20

Available phosphorus: 12.98 mg/100g

> @

-

H ions: 1.0 meq/100g

Kt Q.57
Nas Q.45
Ca:l8, 55
Mgt 2.2k

meq/100g
meq/100g
meq/100g
meq/100g




MARSH STUDIES

152.

STAND: 9l OBSERVERS : AB DATE  3/9/70
- JP
LOCALITY: Emergents east of Christatle
Y b
' i
COTLL. SPECITO !m, DiI | HT P'ne! N
13 1 !
|
Scirpus fluvintilis ?lBO !774 124 w:.; 1007 99,09
. . [
Lemna trisulca L i 0.1 !
f
Svirolela nolyrhiza : +
A . | - \ )
E -
i
_ [ ]
, !
; !
i
!
!
1 I
!
s
N
DEAD I'ATERIAL (Muvlch) b6, 3 b
ENVIRONMENTAL FLATURES :
WATER DEPTH:t 90 cm
SOIL s . -~
pHt 6.7 H ions: 0.8 meq/100g
% orgznic matters 2.3 Ks 0.59 meq/100g
¢ Garbont - 1.31 Nai 0.43 mea/100g §
\f % Nitrogens 0.52 Ca: 15.88 mea/100g -

Avallable phosohorus: 11.78 mz/100g

L'lg ¢

1.70 meq/100g



MARSH STUDIES

STAND: 95 OBSERVERS: AB
JP
LOCALITY:Emergents east of Christatie

“—

i DATE 3/9/70

i

- f l" o
COLL. SPRCITS if> , DU | HT phe M DY
P '
Pharacnites comnunls L2 580.& A '
- : ' EY
! i 246 Fr, I 1001 99 a7z |
- |
AMsac (£ilarentovs) sp. ' 2.1 } .
Lenna trisule2 i 0.2 ;
i 3 {
, Potamoreton zosteriformls N + l i
i
!
. |
— > -
& P !
A . '
< - i
T ¢
i
T
DEAD MATEXIAL (Malch) 12844 —
ENVIRONMEMNTAL FLEATURES:
WATER DERTH i 105 cm
SOIL 3 T
¢ DHit 6.5 H ionst 0.5 meq/100g
% oraanic matter: 6.3 Kt 0.63 mea/100g
% Carbong 3.65 i Nai 0.5 meca/100g
% llltrovent 0.21 ) Ca: 20.45 meq/100g
. Available phosphorus: 9.66 mz/1008  ilgt 1.07 meq/100g




MARSH STUDIES

’ SO11L,

. pHt 6.0 ,
$ organic matter: 4.8
% ‘Carboni 2.76
@ Nitrorent 0.19

STAND: 96 ) OBSERVERS : Jskg DATE 8/9/70
LOCALITY: , JP B
Emergents east of Christatle
COLL. SPICITS 17 , D'l | HT pheL Nb | D \
Eleocharis palustris r7‘50!3‘3911 | i ,
‘ : 164 SenIL 98¢ l69(’
 Scirous_validus !lh 71.A 244 SéJ 2% j1l ;
Eaulsctum fluv1ét11e i_g 3.5]139 |Sen ;
Potamoceton zosteriformis ! 59,0 11 ; -1
Floden canadensis ' 11.9 2% j 1
ceratovhvllum demersum 5 f 't 9.2 {
Myriovhvllum eralbescens i 3. i 4
Lemma trisulca 2.4
Spiroiells volyrhiza +
N {
1
DEAD MATERIAL(Imlch) 0.7 .
ENVIROMMENTAL FCATURES:
WATER DEPTH: 112 cm L

!

H lons: 2.8 meq/100g
Ks  0.50 meq/100g
Na: 0.30 meq/100g
Ca: 12.18 meq/100g

Availuble phosphorus: 12.56 mg/100g Mgt 1.44 meq/100g




155.
)
’ .
(2N MARSH STUDIES
N " Vo
AB |
STAND: 97 OBSERVERS: SH paTE 8/9/70
JP '
LOCALITY: Emergents east of Chrilstatle
! i | ~
COLT.. SPZCIIC ‘ IT> | DU | HT | Phe 5D Dy
’ o
Eleocharis palustris 7905591 1bk seh  19og 674
Scirpus validus . L681238.% 23 Sen R 1200 !
Faulsetun fluviatile 1 3 ﬁ)D 110 Weg ;
Valisneria americana ' 19,9 24 |
y g
Ceratophyllum demersum 7 Y :
|
Myrioohyllum exalbescens : 546 S N |
; . v i
Potamoreton zosteriformis ' 1.4 i
Ty - 5
Elodea canadensis K 0.6 ;
Lemna trisulca - O, |
? ]
?
DEAD I'ATEIAL (fnleh) 1.4 o
BENVIRONMENTAL FEATURES : ) Toe
WATER DEPTH 1095 cm 6
SOIL '
Qﬂ' 6.0 - H ions: 2. 3 meq/lOOg
% -organic matter:s 5.1 K3 0,80 meq/100g
% Carbon: 2.97 Naz 0. 33 meq/100g
% Nitroxent 0,26 Cat 11.93  meq/100g

Avuilable phosphorust 14.55 mg/100g  hgs 1.61 ueq/100g

L
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2 MARSH STUDIES

J EOAB
- € D98  OBSERVERS: SH
JP

LOCALITY: Emergents east of Christatle

156.

pATE 8/9/70

R ! i
COLL. GSPECIZS % if> DU HT Phe! MNb | O
| b
Sclrvs_vilidus 50 '2320.4 238 seh 1004 45
i ' !
Ceratoohvliun demersum 1738 i3 254
- ‘
Valisneria agmericana - 98,7 14 1
Lerna trisulca A : 7742 119) i
Iy N i
1
Myriouvhyllun eyalbescens ) : 20,3 . 3.4 '
Potamoroton rzosteriformis 13.5 2§J i
[ t
Elodea canadensis . : 3.1 ___ |
. | |
' i
i
' - i
L™ L‘
T
DEAD I'ATENIAL (Mulch) 14.0 N
@
ENVIRONMENTAL FEATURES
v ,
‘i . YATER DEPTH 119 om )
| SOIL
pH: 7.0 H ionss: 0.3 meq/100g
‘ 4 organic matters 1.8 0 +» Kt 0.35 weq/100g
, % Carbont 1.03 Nai: 0.30 meq/100g
» % Nitrogens 0.15 Cas 8,65 meq/100g
. Available phosphorust 10.46 mg/100g Mgt 0.55 meq/100g

.
* 3,
Yo " B




MARSH STUDIES

Avallable phosphorus: 9.15 mg/1008 Mgt  0.84 meq/100g "

¢ 4
wr W

STAND: 99 . OBSERVERS: AB DATE  13/9/70
JP .
LOCALITY: BEmergents east of Chriastatie
—3 .
a D | i
SPACITES i iy, D11 0T | Phe Mb | D ‘
< ¥ ‘ |
Faguisetvn fluviatile l?50162005_13% seh 327 | 8Ly ‘
Eleocharis vnalustris | 67.160.00 1274 Sen! 16% | 8 |
1 . sl e |
Scirvus validus v 9i65.8 220ler/sen | 2% < ?
Myriophvllum exalbescens ’ : + ‘
i
Lemna trisulca K + 1
t
Splrodela nolyrhiza I + l
| .
\
q
DEAD NMATSRIAL (Mulch) h ‘3 .8 H - N
v
ENVIROMMENTAL FEATURES:
WATER DEPTH 98 cm ‘ S
S011, ¢
pH1 6.9 “H lonss 0.0 meq/100g
& orcanic matterst 1,9 . { 0.36 mcq/100g
% Carbon: 1.09 . ~ . Nat 0,30 wmeq/100z
% Nitroment0.13 Catu 11.15 ueq/100g




MARSH STUDLES

STAND: 100 " OBSERVERS: AB DATE 13/9/70
JP -
LOCALITY : Emergents east of Christatig
COT.T.. SORCTES it { D1 | AT | *hal Ih | D
Eoulsetun fluviatile 381 §33.6 1200l 85.:185¢
~Elockaris valvstris bo hge2l130lcoy QG -
Scirpus validus 126 YLb.€) 204 |sen 01119
!
]
tvriophvllun.exalbescons : + :
I
Lemna trisulea ; b Lﬁ
Spirodecla volyrhirs f o
)74
| 2N
i
. o
}
DEAD MATERIAL (1ulch) 3,1 : N
ENVIRONUENTAL FELTURES : )
o
WATER DEPTH 89 ./cm '
SOIL6 ;
pHt 6.5 ' H lonst 0.5 np
@ organic mtters 2.0 | ) Kt 0.24 meq/igééoos
7% Carbont 1.14 ’ ' Nat 0017 meq/100g
% Nitrogent 0.24 Cat  6.50 meq/100g

Avellable phosphorust 13.46 mz/100g  Fgs:  1.00 0eq/100g




STAND: 102

MARSH STUDIES

OBSERVERS: AB , DATE  18/9/70
‘ JP
LOCNLITY .
; e
COTT. SPRCLES > | bt | AT | phel SRR,
Scirmus fluviatilis 11“5780
210| Fr. 1000 10d9
Lermma trisule~ ; 4
X
§
_ }
i 1
i
!
]
!
]
DEAD MATERIAL (lwleh) | 31,4 B v
ENVIRONMENTAL FEATURES :
WATER DEPTH 87 cn
SOIL
pH: 6,8 H lons: 0.3 meq/100
% organic mattery, 4,7 — K 0.47 meq/100g 8
a g Carbon? 2.74 ' Na ¢ 0.39 meq/100g
o Nitroren: 0.12

Avallable phogsphioru:

13.03 mg/100g

Cat 13.38 ineq/100g
Mgt 2.47 meq/100g




. .. MARSH STUDILS

STARD: 103 OBSERVERS: ,p
JP
LOCALITY : Emcrpedts east of Christatie

DATE 18/9/70

COLL. SPRCITS 1D v | B | phe DI
Selrpug fluviatilis 405?(7’#‘{‘7
L]
boa | pr 9851994 °
Equisetum fluvialitle (2. 16.8l15505en)
N 1
\ H
| |
: L ]
I  — od
1
) !
i
'
t
L
\ - —
N ©
DEAD DATERIAL (Mulch) 15.8 . '

ENVIRONMENTAL FLATURES:

WATER DEPTH 84 om

2

.5 meq/100g

SOIL

PHt 6.7 . H lons: 0

% organic matter: 4.1 . K3 0.53

\g Carbon: 2.34 Nat 0.43

% Nitrogen: 0.22 . Cas .- 14.90
.' Available phosphorust 9.69 mg/100g Mgt  1.62

meq/100g
meq/100g
meq/100g
1weq/100g




MARSH STUDIES

STAND : 104 OBSERVERS: AB DATE  18/9/70°
JP
LOCALITY ¢ Emergents east of Christatie
m 7
COLL. = SHRC(Es . I l DIl | &7 | Phe Kb D
Phrzemites comrinis . . 193 ?70&49 ~ 3
‘th
2 Py 100 aodn 1 A
Lema trisulca + .
, ‘ )
Potenowreton zosteriformis : + |
Y ] N
i
; l.
] ] i
73 li i
) i
i
|
t
» 4
.. DEAH MATERTAY, (Mulch) 11246 4 -
ENVIRONMENTML FEATURES:
WATER DEPTH 100cm
0
SOXIL .
pH: 7.1 I lonst 0.0 meq/100g
% organic matters 5.9 Kt 0.5h " meq/10vg
% Carbon: 3.43 Nas 0.47 meq/100g
. % Nitrogens 0.26 Ca: 18.40 meq/100g
Avellable phosphorust 11,18 mg/1008 Mgs 2,20 meq/100g
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STAND: 105

LOCALITY': Emergents cast of Christatie

* MARSH STUDLES

OBSERVERS ¢

DATE  20/9/70

COLL. ' SPRCIES

AU . 18

Eleochn1is nolugtris

P

k3

9lyc; 1 58<]

Seirpus wlidus

6 lops

14 l

Yallenerla emericona

Ceratophyllun démorsum

- fecowm <} e <4

Myrlophyllum exalbescens

. -

Blodea conadensis

Pétamoncton zosteriformis

e s

Lemna trisulea

Spirodella nolyrhizd

~

DEAD MATERIAL (@)101})

ENVIRORIIENTAL FEATURES:

WATER'DEPTH 101 om

SOIL
pH: 6.0

% organic mattert

% Carbons
% Nitrosens

Avadlable phosphorus: 14,50 mg/lOOg

H lonss 0.5 mnq/1003

Cat 11.18

meq/100s |
mes /100g
neq/100g
mney/100g .
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MAREH STUDLES

STAND 1 106 OBSERVERS: AB DATE  20/9/70
JP
LOCALITY: Emergents cast of Christatile
. N -
COLL. SPRCLES 1) ! DIl | HT | Pho Nb_ 0
é send
Elegaharla poluskxds 34?.‘ 161 St'n‘.g'm ok 1680
)
683,8
Scirpus validus t 87136015
t i IR TN
3 217 |Pr. | .. |18 1259
r I
Potamoreton rosteriformis j 0.1 K |
——r X k] f
Elodca_canadensis . : +
. 4
Ceratophyllun demersum | 4! ) 4
Lemna trisulca ’ : +
g
¥ ]
Y
NEAD MATERIAL (Ilch) 0.8 ‘ - -
ERVIRONMENTAL FEATURES:
WATER DEPTH 105 om
SOIL6 8
pHt 6. "H lonst 0.5 meq/100g
% organic mattert: 4.9 _ K 0.51 neq/100g
% Carboni 2.86 Naz 0.39 mneq/100g
o Nitrogens 0.09 ¢ Cat 15.18 meq/100g
Available phosphorust 13.69 mg/100g8 lg: 2.02 neq/100g




STAND: 107

MARSH STURIES

OBSCRVERS: AB

LOCMLITY: Emcrgents east of Christatie

DATE - 27/7/70

Snatlis 1D T | phe | Nb Du
Boudsetvn fluvisiile 310
o ' 29} senl__ | 754087
Eleocharis paluctris Y9Ofk 17| Sen 2221 44
Scirpus valldus é 14 225| Sen 3%] 8%
'
Valisueria anericars ?
;emna trisulca l 1
Myriophyllvm;g:g}bescens 5
Potamoreton zosteriformis g
7 - = :
~ ) J
nrrn HATERTRD(JQlch) A

ENVIROMNICNTAL PEATURES :
WATER DEPTH 93 cm

SOIL

pPHI not cnough soil fer test

% organic matter: 2.82
% Carbont 8.17
% Nitromens 0.31

Avalladble phosphoruss 7.26 ng/100g

H lonss not enough soil. for test

Kt 0.95
Nas 0,80
C8331 +Q0
Mgt 349

meq/100g
m2q/100&
neq/100g
meq/100g
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MARSH STUDILS

STAND: 108 OBSERVERS: AR DATE  27/9/70
JP
LOCALITY:  Emergents east of Christatle
— T,w -
COLL. SPRCTES - | Wo  pU ) 0T | ¥hel i iy
Eaulsctum f'luviatile EQ3 HaR . 1h£_5_$ 1751825
- 1
] 4 ot
Elcocharis valustris 65 ?6.641?{_;0- 1201 b 1
Scirmus validugs 23 0208 20€ Senm 1 6L .
’ i
}
Lemnt trisvles : 0.7 é%, :
\
— \ i L
{ :
)
ey . . . e
— } g
TN |
¢ -
_ﬂg) e .
7
e
NERD MATERIAL (i 1lch) 0.0 . —
EXVIRONNMENTAL FEATURES: v
WHTER DEP'.PI'} 93 cm 5 .
SOIIL | ‘ ) | _
PH? ggt gnough soll for test H lons: not enough soil
% ornfinic mattert 2.82 K3 0.72  meq/100
g Carbon: 8.13 ~ Nai 0.70 \meéfl og
% Nitrorens 0.10 Cat 22,95 meQ/1£Og \

Avallable phosphorust 7.39 mg/100g Mgt 3.26 meq/100g

-3




/ " 166

. ) MARSH STUDILS

STAND: 109 OBSERVERS : SLB DATE  3/10/70
P

LOCALITY: Emergents east of Christatie

COor.l. SPRCITES [} f) ! DT { HT | Phe Nb iny
' {
Scirpus validus ' 52 '19_2;508 '
j ir/
- 115)Sen 100:. 99495
R
Lenma trisules 1.0 N X
: | 1
: et
i
' |
———— I‘ T
AN e o i
i kel
!
i
i
. S
1
. Wi
t
. - (
NK A
. - )
A
DREAD MPTERIAL (1) oh) oo d o -
ERVIRONMENTAL FEATURES : '
WATER DEPTH 82 cm
SOIIL .
. pH:t 6.6 ,
N ) ) H lons: 0.8 meq/100
% organic matters 5.8 : Ki 0.55 meq/%gOg 8

=4
4 Carboni 3.36 Na
- ¢ 0438 nmeq/1
E Nitrogen: 0.19 { Cat 16.88 meé?l gg
% Available phosphotuss 12.75 mg/100g8 Mgt  2.50 meq/100g

e}
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STAND: 110

“ MARSH SBUDIES

OBSERVERS: AB

JP

LOCALITY:  Emergents east of Chrlsﬁgtle

/

DATE  3/10/70

G

" COLL. SPRCITS g D l LIT{ 1T | Phe Ihi D! -
Sclrpus fluvintilis 1101 b0l
—t - ™ hd o
. o o/
} 211!1S%en 1.90"‘ EZZ'OE CZE -
Lemna trisulca 3.7 :
J : ¥
o :
- - ' ]
]
: |- i
N T
1
h
o i
&#; N !
7 I
o \
® 3
L
> |
‘ L
]
ERD MATENRIAYL (lulch) 11 _&4 ‘ ; ‘

]
i

ENVIRQLMENIAL FEATURES :
. ’ N

WATER DEPTH ' 78 cnm

SOIL

pH? 603

% organioc matters 5.9
'% Carbont - 3Ll
% Nitrogent , 0.19

Avqllable phosphorus: 15.68 mg/100g

H lonst 1.5 meq/100g
Kt 0«74 meq/100
Nas 0433 meq/100g
Ca: 13.63 mcq/100g.
Mgs 2451 meq/100g




¢ " ° T MARSH STUDIES

STARD: 111 ' OBSERVERS: AB

JP

‘ LOCALITY : DEmergents east of Christatile

168.

DATE 3/10/70

COLT,. aPROTIS I | DT | I | phe Nb| Dy
Phragrites commnis 88262
' Fr/
240 Joan 100 1043
o
! v i
. -
!
—~ e
3 1 N
aat v 1
\
‘ —
f S
J pr—
DAY 287 TETIAT, I_:}l_ls_}l@x 858.73 BN
ERVIRON/ENTAL FEATURES:
( WATER DEPTH 103 cm \

o sorw
pHt not enough soil for test
@ organic matters 4,7

|

% Carbon: 2.70
% Nitrogcent 0.13 Sy
. Available phosphorust 9.21 mg/100g

.H tonst: not enough soil

Ke 0.36
Na g 0032
Cas 9063
14ng\ 1.49
Q‘

meq/100g
mey/100g
‘meq/100g
meq/100g

Ny
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. ’ ' MARSH- QUDIES -
: \ . ;
- ;
STAND: 112 ; OBSERVERS: AB DATE - 4/10/70

JP
LOCALITY: Emergents east of Chrigtatle

COLL. ° SPRCTLS W5 | DI | HY | pha b {DW B
Eleochcris rolustrin 790 §3703
! ) Fr/
. 149 sg_r_/q Qzalohe -
re
Seirpus wmlidvs L2l 80-5 230 _Sen | _20VI3T
% (97
[}
Valisnerin amcyicona L al77.n 1.5 i
} e i i
‘ —
—Ceratophylkun dencrsan f 6.9 -
Allsia ovlantaro-rouatica’ f L, 3 — ! —
lyrioohvllum erxalbescens - ' 131.8 ]
] l\ .
Elodea canadensis \ ! 2 Q _<
o i
Lamna trisulges " Qad
, , ) 3
’ -—
) DEAD MATERIAY, (Mulch) 242 | N
ERVIRONIENTAL FEATURES: ‘
WATER DEPTH 99 om |
SOIII : ‘, ~- Q
gHt 6.5 - ) H~§ nst. 0.0 meq/100g
% orgonic matters 2.1 > K3 0.18 meg/100Cg %
% Carbons 1.22 Nat  0.16 meq/100z
% Nitrogens 0.26 . cat 5.05 meq/100¢g

Avallable rhosphorust 19.50 mg/100g Mgi 2.27 meq/100g

-




