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ABS'ffiACT 

The purpose of this .!5tudy was to identify significant Jlpecies 
Q 

re1ationships and under1yîng ec01ogica1 gr~dients characteristic of 
, 

.the Huntingdon Marsh, Quebec. In 1970. one hundred and seven 1 m2 

. 
samples of plane'biomass were obtained from the mnrsh in conjunction 

with environmental measurements. 
.. ~ 

These data were later ana1yzed 

using principal components analysis. 
\'\ 

The.~rsh comp1ex divided unambiguous1y into emergent aquatie 
. "-'\ 

and sedge Meadow communiti~~ on the basis of distinct environmental 

and compositional differences. Equisetum fluviatile, Scirpus fluvi~tilis, 

Eleocharis palustris, and Scirpus validus were major species in the 

emergent aquatic community. Respective1}", these species domlnated 29, 

25, 16, and 14% of 51 quadrats on a dry weight basis. Water depth 

accounted for almost one-third of the variation in this vegetation. 

Interaction between submerged and floating forms and competitive exclusion 

between dominant species explained much of the remaining variation. 

On a dry weight basis, Chrex aquatilis, f. lacustris, Ca1amagrostis 

canadensis, and Typha angustifolia dominated 36,.,16, and 11% of the 56 

quadrats on the sedge meadow. As a group, Carex spp. dominated 63% of 

the quadra·ts. Disturbance related to chance perturbations, water depth. 

and the incidence of fire accounted for much of the variation i~ this 

vege ta t iorl. 

The organization of emergent ~nd sedge Meadow communities was 

discussed in relatio9 to continuum and ~ommunity concepts with particular 

reference to rel~~ive changes in discontinuity of species relationshlps ... 
acroSB the environmentàl gradient. 
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RES UNE 

\ 
Le but de éette étude était d' identifier" les relations significatives 

ent-t"C- csp~ccs et les gradients écologiques caractéristiques du Harais 

Huntingdon, Québec. En 1970, 107 échantillons d'un mètre 'carré de biomasse 

végét3le ont été prélevés dans le marécage, concurremment avec des mesures 

de l'environnement. Ces données ont été anaiysées plus tard à l'aide de 

l'analyse des composantes principales. 

Le complexe marécageux était clairement divisé en communautés aquatiques 

émergentes et en prés de laiches. Eguisetum fluviatile, Scirpus fluviatilis, 
, -

Eleocharis palustris, Scirpus validus sont l~s espèces principaf~s' de la 

communanté aquatique émergente. Ces espèces domin~ient respectivement 29, 

25, 16 et 14% de 51 quadrats, d'apr~s le poids sec. La pronfondeur de l'eau 

est responsable pour presqu'un tiers de la variation des'espèces dans cette 

communauté. L'interaction entre les formes submergées et flottantes et 

l'exclusion compétitive entre les espèces dominantes ont expliqué une 

grande partie du reste de la variance dcs esp~ces. 

Sur' une base de poids sec, Carex aguatilis, Ç.. lacustris, Calamagrostis 

canadensis et Typha angustifolia dominaient 36, 16, 16 et 11i. dès 56 quadrats , 
dans les prés de laiches. En tant que groupe, les espèces de Carex ont 

, -
\\ ,-

dominé 63% d~ quadrats. Le dérangement r~lié à des perturbations accidentelles, 
Ji 

la profondeur de l'eau ct l'incidence du feu étaient responsables d'une 

grande partie de la variation dans cette communauté. 

1'organisation des communautés émergentes et des prés de laiç,hes est 
, 

discutée en rapport avec les concepts du continuum et de -l~ communauté, en , , , 

tenant compte particulièrement des changements relatifs dans la discontinuité 

des relations entre espèccs en travers du gradient de l'cnvironn.ment. 

j (Traduit par le journal) 
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• INTRODUCTION / 

{ 
f 

------ -------- ~', 
~~ ----------,,- --- -- ---- -------

This-~of-tf1e-Huntingdon Marsh in southern Quebec repre-sents one 

of the few atternpts ta analyze freshwater rnarsh vegetation in this region. 

As part of the largest watershed on the North American continent, there 

have been surprisingly [ew studies of the aquatic and wetland vegetation 

of the St. Lawrence River. This is particulnrly truE" of the numerous and 

often extensive rnarshcs aiong its 1200-km length. These wet1ands 

serve as an important breeding and staging area for migra tory waterfowl 

and harbour a rich variety of wildlife. 

Previous studies on aquatie and wetland communities in this region 

have been large1y floristic and (or) descriptive (Danscreau 1959~ Desrnaràis 

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

Lamoureux 1971; Marency-èartier 1966; Pageau 1959). Quantitative studies 

on simi1ar communities have been largely confined to midwestern regions of 

the continent (Jeg1um et al. 1971; NatelsOJil'_ ~954; Smcins \1967; Stout 1914; 
) , 

Swindale and Curtis 1957; Walker and Cou~land 1968. Wa1ker and Wehrhahn 1971). 
,/ 

Most of these studies have 'dealt ana1ytically with environmental influences. 

Studies by Curtis (1959), Harris and Harshall (1963), Smeins (1967). Walker 
( 

and Wehrhahn (1971), and Wa1ker (1966) have rcpeated1y shawn the importance 
c 

of ~ater depth variation and disturbancc on m~rsh vegetation. Studi~s by 
1 

1 

Misra (1938), Moyle (1945), Scu1~~orpe (1967), Spence (1967),and Swindale 

and Curtis (1957) are particu1ar1y illustrative of the chemica1, edaphic, 
~ 

and othcr cnvironmental influences on the distribution ~ freshwater macro· 

phytcs of north tempera te areas. 
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2. 

'* 
The purpose of this study ts to identify aqd compare significant 

• 
species relations ahd uncferlyi~g environ~ental gradients characteristi,c 

, ,~ . 

of emerge~t aquatie and sedge meadow vegetation. A variety of studies .. 
" ._--(Jieals 1969~-Whi-ttak8r 1-9.36-,-;-1-%+r 1-9'](}) have indicated the tendency of , " 

community organization to inerease in relative discontinuity from 

.( 
favorable environments with high ~peeies diversity to more extreme 

J environments of low species diversity. These comparisons of community 

relations across large environmenta1 gradtents have done much to 

, clarify the long-standing issues of continuum versus eommunity. This 
ft' 

study offers a unique opportunity to examine thesè concepts across . 

differences in dusturbance and environmenta1 
'" 

l 
rigor. 

The Stud:r Area: The Huntingdon Marsh borders Lake St. Franc 18 a t the 

juqction of the New York, Onta~io, and Quebec borders (Fig. 1), 45°04' 

• 

N 

at 740 30' W. Lake St. Francis iB an enlargement of the St. Lawrence River, 

80 km soutnwest of Montreal, Quebec. The marsh 18 a natural vegetation 

comp1ex abbut' 25 km2, bordered by deciduous forest and dairy fannland. 

Despite its acce8sibility by road and proximlty to population centers, the 

sedge meadow of the malnland area has remalned notably free of human 

disturbance. Use of the emergent area 18 conflned to seasons1 hunting 

of waterfowl from boats secured among strands in shallow water. 

Climate: ITh~ regionaj1i~t~ of the study area is characteri~ed by 

abundant ra~~!all and great seasobality in air temperature. The mean 

annual temperature ls S.7C. Recorded claily extremes across the year 

are -42C and 32C. The mean numbèr of fro~~-free days per year is 120 
JJ 

(May 15-OCt. 1). The numb~ of degree-day~~~ve S.6C i8 3500, 

suggesting a réla,tively favorable growing season. 

" 
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Map of the Huntingdon Marsh, showing general , ~ 

-.fi" • 
vegetation 'land topography based on Canadian 

~-
\ 

Hydrographie Services, Ottawa, Map 1413, '1~68 
. :.: , -

. ' . 

'\1 
. edition (contours in feet). Flow of the lake i. 

to, the northeast. Points identify. l'he loea~n 
of quadrats o~~the sedge meadow. Semple sites in 

1 

emergent aquatic community are bounded by broken 

lines east of Christatie Island. 
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Precipitation is abun8ant and does not show marked s~asona1 variation. 

Annua1 mean precipitation 19 101 cm inc1uding 229 cm of snow. Evaporation' 

exceeds precipitation ln June, July, and August with a net moisture deficit 
1 

of 31.2 cm during these month~~ Winds prevall from the southwest in 

summer and from northwest in winter. Wilson (1971) reeently summarized 

~~"the 'climate of Quebec. Other clim'tic .ummarie. pertinent to thi • • ~e. 
include the Atlas of Canada (1957), Fern~1d and Gagnon (1967), and 

Villeneuve (1967). 

Hydro10gy: A1though Lake St. Francis i8 a naturaI en1argement of 

the St. Lawrence River, it has been impounded by the Beauharnois D~m 9inee 

1932. Average' discharge at, this point-is 6500 m3.s· 1• Since 1895, 

several successive structures in the vlcinlty of the preserlt dam were 

~ used for water diversion. Slnce these diversions were minor (95-285 3 -1 m .s 

or 1.5-4.5% of average disc~arge) their impact on the Lake St. Francis basin 

19 presumed insignificant. The Beauharnois impoundment, however, has had 

the following not~ble effect. 

1. The raised water table favored extension of marshland on the lake 

2. 

periphery. This change was sufficient to affect agriculture1 areasJ 

,inland from the lake. 

Ai a ~esult 
sJ~ Francis 

of enl,argement 

decelerates. 

of the river, 

Siltation tends 

\ 

raté of water ,flow in Lake 
-W-"'''''' 

to 
be I>n>~un.:~d. e9pecially 

..... , ,. 
, J 

" . 
. .... A>_ 

in 

. ..... -

• 

.c.--
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shallow water on the southern shores of the lake. This tendency was 

likely inercascd by the impoundment. 

3. ~ The water 1evel was stabilized at 46.6 m. Normal flooding patterns -
assoeiated with rapid snawmelt in spring and the lqwering of the water 

table throughout the summer no longer oecur. lt is difficult to over-

.... 
« 

emphasizc the significance of this feature. The composition and structure 

of aquatie and lowland communities are closely associated with the nature . 
and extent of fluctuations in water level (Sculthorpe 1967). 

Contrary ta naturaI fluctuation patterns, annuaI variation i5 smal1 
j 

(; 20 em) and inverse, that is, water 1evel is minimum in the spring and 

inereases aeross 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 graduaI increase through the Iast week in 

December. Management of water level on the lake is associated with flood 

control and shipping on the St. Lawrence Seaway. The suddcn drop in March 

preccding or coineiding with snowme1t also serves to clear the river of 

iee. We presume that it i8 at this time that much of the organic accumulat-
( 

ion of dead st~s èaught or gouged by ice is lost from the emergent aquatte 

community. Moreover, water level minimum (May 27) coincides with renewed 

growth activity. The slightly shallowcr water and influx of relatively 

wann water from ,: - \ 
downstrcam at t\s t,;'è",'likel Y accelerate temperature and 

ïutrient change favoring early and rapid growth initiation. 

Lake water in the study area (Fig. 1) ~s ~elŒtively clear and only 
, 

slightly ta moderat11y polluted. 

Drainage of sokge meadow on the ma~lafid and land 
. 

borde ring Christatie 

lsland (Fig. 1) is typically poor. Although several streams exi.st on the 

mainland portion, relief 15 insufficient to cause rapid water flow. and shallow 

'-
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Fig. 2. t.feekly mean wllter level on Lake St. Francis based on 

.' 

l' 

St. Law.rence Seaway Authority daily observations at 

Summerstown, Ontario for 1970. 
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depression~ of standing water are conunon. 

-
The water table i8 at or 

. 1 

slightly above the soil surface. WhE;ther it coincides closcly with 

water levels in the lake proper is not known. 

Soil: The emcrgents were sampleq downstream from Christatie Island 

(Fig. 1) in an area typifiqd by shallow (58-126 c~), 'quiet water. Soils 

are silt and fine sandy silt on undulating topography intersected by channels 

3 - lSm deep. The transition in depth i8 abrupt and coincides with 

moving water. Deposition in shallow water is accentuated by the presence 

of vegetation which in turn promotes succession to ~egetation of greater 

biornass and the eventual formation of organic soils. In the study area, 

there is little or no organic accumulation exccpt from root massj the 

previous ycar's standing crop is almost totally removed in fal, and spring. 

Soils in sedge meadow are semidecomposed organic accumulations under-

Iain by clay at 60 cm or more. 'Mineral ~ol\tentrations of the organic 

portion are low. The soil surface i8 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 l5C, organic accumulat-

"""" ion i8 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 sRring, which likely impose limiting stresses on plant growth. 

The nutrient contents of the sedge meadO\., and emergcnt soils contrast 

sharply in most macronutrients. The organic soils of sedge mcadow are 

slightly acidic (pH 5.6) and higb jn organic matter (72.57.), C (42.97.), 
, , 

N- fl-.{}7.), -nnd--H--lons (2-1-.--1- lIleq/lOO g}-;--The:--stlr scdimcilts of the aquat· 

emergent areas are nearly neutral (pH 6.6) put lm., in these elements (5.57., 

3.27., 0.2%, 0.1 meq/lOO g, respcctively). The aqu~tic sediments have about 

one-third the concentrations of avail'able K, Na, Ca, Mg (0.5, 0.4, 14.7, 

" 
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2.1 meq/IOO g) compared ta sotis in sedge mendow (1.6, 1.0, 48.6, 9.6 

meq/lOO g, respectively). However, . the' aquatic sediments are high in 
;, 

avaiIable phosphorus (P205, Il.8 mg/IOO g) compared with soi1s in sedge 
t1.\ 

meadm., (8.1 mg/lOO g). These mearl ~lues are bascd on actual e1cmenta1 
·f • 1 

1 
analysis of th~,top mctcr of soil. in each quadrat and are cxpressed per 

unit dry weight. 

Vegetation: Communities in the Euntingdon Marsh complex Can be 

unambiguously distinguished as emergent aquatic and sedge meadow. This 
, 

division is based on the sharp dividing 1ine between open water and 

tcrrestrial 10wland fonned by the autogenic accumulation of peat (Curtis 

1959). 

The erncrgent aquatic community consists of strands occupying the crests 

of shallow undenvater ridges in areas of relativcly quiet wa ter. Dominants 

include emcrgcnt species of Eleocharis, Equisctu~, Phragmites~ and Sci~pus. 

Associates of lesser importance include floating species such as Ceratophyllu~, 

Lemna, and VaU isneria, and submerged species inc1udi~g Elodea, Myriophyllum, 

1 
Â strong tendency among the emér~eRt dominants to exclude ... ~ and Potamogcton. 

; \ 
each other results in a rnosaic to nearly monospeci1ic communities. This 19 

especially characteristic in our study area. 

Sedge meadow is defined GS an open community ~pica11y on low positions 

of the regional catena, characterized by excess soi1 watcr and in which at 

least hal f the dominance is in Carex (Curtis 1959). Toward wetter conditions 

sedge meadot~ grades into Typha, Scirpus, or other emergent aquatic groups. 

Dl StuFb-a-Re~h8S gCllcrally oe-en cônsIOefë-a- thë-major~~~trol on variation 
-- -~--

within this vegetation (CU1:;.tis 1959; Walker and \-lchrh~hn 1971). Other 
~ 1 

charactcristic fcatures are the presence of hUITlmocks and requirement for 

fire ta rnaintain the prevalence of Carex against invasion by Alnus and'Salix 
1 

" 

o 
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shrubs (Zicker 1955; Curtis ~59). In contrast to emergent aquatic 

.. 
co~~nities, 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 aIl the se features. Dominant species 

inc1uded Carex aquatilis, C. lanuginosa, Calamagrostis canadensis, and 

Typha gngustifolia. 

METHODS 

Field Procedures: Initial reconnaisance reveai'ed two distinct cOlllllunities. 

Sedge Meadow and emergent community types obviously differed in composition 

and structure. Our field and analytical procedures were therefore kept 

separa te. 

Emergent Aquatic Community: This community was sampled using 51 quadrats 
". 

in a restricted area downstream from Christatie Island (Fig. 1). In this 

area, the emergent species were particu1arly prominent. Restricting the 

samples to this area had two notable effects. (1) The restricted samp1e 

éould not be ',used to represent the lske as a whole. w.ted dudng the: 

study, for example, that water depth and- exposure to wave action (both 
1 -

gteater in more open water) have a strong influence on the composition 

and structure of the community. (2) The sample represented well-deve1oped 

(mature) emergent aquattc vegetation typical of shallow, quiet water. 

In this manner, we 1 imited our study to relattvely late succeS8 ionàl 

stages of devetopment. 
• --------- ----

Sampling' in the emer~nt aquàtio vegetition presented us with major 

operationa! difficulties in the field. These p't'oblems stemmed largely from 

the mosaic nature of the ~egetation whiëi\ tended to be both strongly pat": 

1 

terned and typically .pre_sent as irregular strands intersp~rsed with open water. 

! 
1 1 

f' 
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M01>t aquat1;c habitats, and partieularly those with patehy distributions 
) 

sueh as this one, present the ecologist with unique and difficult sampling 

problcms (Grcig-Smith 1964; Holme 1965). Systematic- sampling using trans[ers 

or a grid would have b.cen cxt-rcmely inefficient and was abandoncd carly -in 

the study as impractical. The alternative of randomizin~!the location of 

sampling points would have been preferable (Finney 1950) but was aiso 

considered impractical for the same reasons. 

Samples of the emergent aquatic complcx were located subjectivel~ to 

inelude most of the site and vegetational variati,!h apparent in this community. 

There was no feasible procedure whereby this subjective judgcment could be 

avoidcd. It was possib1p, however, to greatly minimize this influence by 

the use of a pr~perly chosen set of criteria. Three criteria were app1ied 

in the decision to incIude or reject a particular sanple. (1) At least one 

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

had to dif~er" from previous samples of that vegetation type. In this manner, 

the st·udy of a water depth gradient was possible. (3) AlI existing emergent 

vegétation 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 ta minimize thosc biases commonly associated with 

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

environment relationships, we fcIt that sampling across the range of site 

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

1 

_ . Y~_~Ja_tign- a,s __ possible •. was-.more-impo.ù-aa~tftan-... summary o-t-srrunura1 -- ----- ---- ------
------- \ 

attributes (c.g. spccies frequency, rel~tive density, relative biomass) of 

the emergent vegetation as ,a , .. hole. Most expcrimcntal studies using regression 

seek to measure response for selected intcrv~ls and a meaningful range of the 

indcpend~nt variable. Tbese conditions are often prejudged on the basls of 
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prior experiencc and (or) hypothcscs gcncratcd from other cvidence. In 

this study, having had only cursory knmolledgc of the ,vegetation and 

phys~cal conditions beforc sampling, 'ole made no assumptions regarding 

the existing relationships. A possible exception is the importance of 

4", watcr depth variations, which were sufflciently strong to be an obvfoJ,j.s 

correlate with differenccs in the vegetation. .', 

It ls instructive, neverthelcs-s, ta examine the outcome of possible 

bias in species relationships as a result of subjective choice 'of sample 
; 

sites. If a prcfercrtce 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 

dcsigned ta avoid. Mareaver, unlike in experimental situations wherc one 

or ,two variables are being controlled, the fact that nature i8 complcx and 

typically multicausal usually limi~the influence of 8ubjectivity 

or two out of many rel,ovant variables\ 

ta one 

; 

Sedge Meadow Community: Sampling in this community was restricted to sedge 

meadow proper. Transitianal areas betwcen,sedge mcadow 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 

sections of the marsh adjafent ta the river or crceks draining the Bcdge 

meadow (Fig. 1). 

A factor ,of 

j 
j 
i 
i 

.> 

! 

pract~cal but 
1 
1 

Since abovcground standing crop 

secondary importancéwas accfssibility. 

was obtained~Lnl-..q.uadrat&, we!: wcight 
-------;:---:.-;--~._-------

of thcse samplcs was frcqucntly 

-------

consi\tcrable. Access on foot urr such 

si!nding w,ter, 

and floating mats. .1 
1 ~. conditions \-Ias severely' hindered by the presence of hummocks, 

1 
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~ major consideration of the sampling méthod was to obtain sufficient 

variation between samples ta expose most of the significant biological 

relationships. Given this consideration, the following fàctors favored 

the use of systematic as opposed ta randomized samp1ing procedure on the 

sedge meadow. (1) Systematic procedures are more efficlÎent if interest 

centers on representing of vat;iations within an area (Greig-Smith 1964). 

(2) The procedure is more accurate than randomized sampUng where the 

pa ttern of variat ion is subdued (Finney 1950). (3) The procedure is oper-

ationally easier in the field (Greig-Smith 1964). In this study seven linear 

transects were positioned on sedge meadow (Fig. 1). Samples were 10cated at 

200 m intervals on the four ~land transect's (30 quadrats) (and at 100 m 
/-

intervals on the three is1and transects (26 quadrats). 

If vegetation summaries are desired, systematic sampling must provide 

uniform representation over the area (Creig-Smith 1964). In this study, 

Christatil Island was sampled at twice the intensity as the mainland meadow. 

This was intended s~nce variation on the islands was considere~ as important 

as that on the mainland. The approximate1y equa1 number of quadtats in each 

area .'l'eflects this consideration. Since a quantitative sUlIIIlBry of sedge 

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

conform to the -triterion for area1 uniformity and s~ry va lues (e. g. • • ~~équency, Table 2) used to represent the entire meadow must be regarded -'. 

as approximations. 

Samplil\g: At each site in both se~e meadow and emergent aquattc areas plants 

from 1 m2 quadrats were harvested at ground 1evel. Live and dead 8,hootS rooted f 

in thE! quadrats were collected and dried to constant weigh.t at room temperature. 
1 

Live shoots were subsequent1y separ~ted by species and weighed. Dead shoots were 

weighed collectively. Other measurements not dealt with in this paper incltded species 

) 
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Table 1. 
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i i. .. , ,~ \ 
AVe~age relative dry w.vsht for quadrats of 

occurrence, percentage ~urrence across 51 

quadrats (frequency), and factor loadings (F) 

on principal components I-V for 14 species 
... 

in emergent aquatie ~ommunity. 
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TABLE I. ~erage relative dry weight for quadrats of occurrence, percent occurrence acres. 51 quadrats (frequency) 
..! 

a d factor 10adings on principal components I-V~ 14 species in emer~ent aquatic community. 

No . Species Relative ") 

Dry Weight F~quency 
~ 

% % = F . 
1 F2 . F3 F4 FS 

l 

1 

AlisII14 ~r1Viale Cl 2.3S 3.92 0.59 0.53 0.16 -0.02 -0.01 
" -

2 Ceratop yllum demersum 3.37 29.41 0.72 -0-.42 -0.30 -0.21 0.07 

3 32.64 
" 

37.25 0.16 -0.04 0.04 . 0.92 -0.18 

4 Eleod~~ canadensis 0.79 25.49 0.73 c 0.50 0.13 -0.03 -0.Q1 

5 fluviatile 57.35 45.09 -0.2~ -0.19 0.69 -0.21 -0.04 

6 Lemna t:tSUlca , 1.56 86.27 0.63 -0.52 -0.19 -0.31 0.05 

7 Myrioph llum exa1bescens 0.80 39.21 0.88 0.16 -0.05 -0.06 0.01 . 

8 PhraJnnit s communis , 99.92 13.72 -0.19 0.13 -0.22 . 0.22 0.89 

9 . potamogeton zosteri~orm1 •. 3.03 31.37 0.74 0.58 0.17 -0.06 -0.01 

10 Scirous luviatilis 99.86 25.49 -0.29 -0.24 -0.57 -O.ll -0.57 
g 

3; 11 Scirous validus 26.41 58.82 0.59 -0.47 0.28 
O" 3 "" 

-0.08 

12 Tvoha an~stifolia o.do ~ 

0.01 \,,\ 1.96 -0.06 0.04 -0.07 0.09 

13 Val1isne~ia americana 4.35 Z1.56 0.53 -0.50 0.30 0.24 \~.Ol 
14 . .Algae 1.90 23.52 -0.01 -0.32 0.58 -0.24 -0.04 J-O 

w . 
Eigenvalu 8 (1) 28.76 14.82 11.39 9.23 8. 3 
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TABLE II, ,Average relative dry weight for quadrats of occurrence, percent occurrence across 56 quadrats (frequency) 

il 

No 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 ~ 

19 
,,20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

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

Species 

Acorus ca1arnus 
Anemone canadensis 
Asclepias syriaca 
Bidens discoidea 
Calarnagrostis canadensis 
Campanula aparinoides 
Camp~u~la rotundifolia 
Carex -aquatilis 
Carex diandra 
Carex lacustr!s 
Carex lanuginosa 
Carex sartwe11i 
Carex stricta 
Cicuta bulbifera 
Convolvulus sepium 
Drosera rotundifolia 
Dryopteris thç1ypteris 
E1eocharis compressa 
Epi10bium 1eptophyllum 
Equiseturn arvense 
Equiseturn fluviatile 
Equisetum hyemale 
Galium aparine 
Galium palustre 
Hypericurn virginicum 
Impatiens carpensis, 
Iris versicolor 
Lathyrus palus tris 
Liparis loeselii 
Lycopus europaeus 

Relative 
Dry Weight Frequency 

1. % 

8.01 
0.01 
0.03 
0.19 

17.95 
0.22 
0.39 

42.56 
7.30 

29.56 
13.28 
12.71 
9.48 
0.04 
0.18 
0.07 
2.30 
0.17 
0.04 
0.02 
5.76 
2.08 
0.12 
0.02 
0.11 
0.41 
3.68 
0.17 
0.07 
0.17 

8.92 
1. 78 
1. 78 
8.92 ? 

87.50 i 

42.00 } 
2.00 

36.00 
25.00 
51. 78 

--30.35 
3.57 

41.07 
25.00 
5.35 
3.57 

53.57 
3.57 
1. 78 
1. 78 

32.14-
1. 78 

14.28 
64.28 
32.14 
32.14 
17.85 

7.14 
3.57 

10.17 

FI 

0.07 
0.53 
0.56 

-0.?3 
O.lI 

-0.60 
-0.15 
-0.13 

0.01 
0.26 

-0.14 
-0.02 
-0.02 
-0.22 
-0.74 

0.33 
-0.70 
0.15 
0.53 
0.55 

-0.18 
0.55 

-0.78 
-0.02 
-0.01 
0.01 

-0.79 
-0.12 
-0.03 
0.56 

F2 

-0.02 
0.78 
0.76 
0.52 
0.23 
0.28 
0.14 

-a .16' 
-0.04 

0.17 
0.14 
0.01 

-0.01 
0.14 
0.44 
0.66 
0.39 
0.13 
0.78 
0.79 
0.16 
0.79 
0.48 

-0.01 
-0.10 
-0.03 
0.48 
0.02 
0.13 
0.78 

FJ 

-0.07 
,-0.06 
-0.16 
-0.28 

0.08 
-0.08 

0.68 
-0.10 

0.10 
-0.29 

0.89 
0.02 

-0.01 
-0.16 
-0.25 

0.53 
0.16 

-0.19 
-0.06 
-0.09 

0.73 
-0.09 
-0.25 
-0.09 
-0.02 
-0.05 
-0.05 
-0.02 

0.78 
-0.10 

F4 

0.21 
-0.28 

0.10 
0.04 
0.22 

-0.04 
-0.17 

-0.40 
-0.03 

0.57 
0.13 
0.04 
0.02 
0.08 

-0 .• 03 
-0.10 
-0.03 

0.74 
-0.28 
-0.13 

0.19 
-0.13 
-0.04 
-0.06 
-0.27 

0.01 
-0.02 
-0.05 

0.12 
-0.14 

FS 

0.02 
0.01 

-0.07 
-0.22 

0.44 
0.36 
0.17 

-0.13 
-0.10 . 

0.04 
0.22 
0.27 
0.64 
0.14 

-0.18 
-0.15 
0.16 

-:'0.25 
0.01 

-0.04 
0.24 

-0.04 
-0.20 
0.61 

-0.10 
0.01 

-0.19 
0.31 

-0.19 ~ 
-0.04 • 
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Dry Weight 

'7. 
Frequency 

% FI F2 F3 F4 --"" J , 
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---e phenology density and averje heig·ht of each specics, and water depth. 

Soil samplcs , ... ere taken at jo- to 20-cm and 20- to lOO-cm depths for 

f chcmical analysis. Sampling was carricd out from May 15 to October 4, 1970. 

Taxonomically problematic specimens were sent out for identification. 

Voucher specimens have been deposited in the McGill Hcrbarium. Taxonomical 

nomenclature follows Gray's Manuai (Fcrnaid 1950). 

Analytical Procedures: THe obJcc~e of our analysis was to identify 

major species-interrelationships on the Huntingdon Marsh without prior 

th~ , 

knowledge of their relative importance. This knowledge would, pennit us 

to focus on those factors which are likely to be of ovcrriding importance 

• 
in dctennining the occurrence of spccies and kinds of vegetation. 

\) 
Since 

the number of factors affccting 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 latent structure (Horst 1965) or 
f- .. 

organization from a dataset showing a high dei ree of interrelationship 

amang its variables. Requirements of the ana ytica1 procedure a1so included 

statistical rigour, knawn mathematical proper ies and sirnplicity in extract
n 

ing species interrelationships. 

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

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

has been ~hown (Gfff. ând Cottam 1967; Goodall 1954; Orloci 1966 t 1967) to 

be applicable to fhiS type of data. In this studYt we used principal

componcnts analysis (PCA). This technique differs from factor analysis 

propcrin determining the minimum number of Independent dimensf~ns nee~d 

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

and Lohnes 1971). Other consi erations in our choice of PCA include the 
1 

following~ 
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1 

1. PCA is espccially valuablc in gcnerating hypotheses regarding 

the cffcct and nature of major controls wh~rc comp1cx interrelations 

cxis~ ~mong a large number of variables. ~t has proven an effective 

s4mmary and \xp1oratory technique of greatest value in the initial stages 

of study (Gittins 1968; Orloci 1966). 

2. Recently PCA has been widely applied in ecologica1 studies of a ~' 

·lar nature (Ferrari and Mol 1967; Cittins 1968; Walker and Wchrhahn 

As ~ result of its continued application in ecalogy, limitations 

technique and its praperties in ~e1ation 'ta early ordin~tion 
thods are increasingly known (Austin and Noy-Meir 1971; Goff and Cattam 

" 
1 67; Nay-Meir and Austin 1970; Orloci 1966; Swan: et al. 1971). 

1 

3. Since factor 10adings express the re1ati,tShiP of each variable 

with succ~ssive components, similar and dissimil r patterns of variability 
l, 

are easi.1y se,en. Each component is indepcndent (Le. uncorrelatcd with 

" other components), linear, and associated with computed levels of variabi1ity. 

This both provides a means af dealing with a lar~e degree of interdependency 
,-' 

1 

among variables and facilitates the construction of spatial models. Unlike 

in multiple regression procedures in which the choice of varia~ 18 

dependcnt on complex crireria, the relationship among variables in PCA 

are simply retained a d at once'more'easily conceptualized. PCA ls regarded 

as the most objective ordination method in general ecological use (Orloci 

1966)., 

An important co sideration in the USe of PCA is whether to standardize 

the original variate (Pielou 1969). If they are standardized, the co-

variance matrix i5 replaced by a correlation matrix but the analysis 19 

otherwise unalter,cd. For ressons. discussed later, we use<j, Pearson' S ptoduct-

moment correlation coefficient. 
" 

.1 

T 
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Another question is tvhcther or not to rotate the components. 

Thurstone (1947) recommcnds rotation to the simple structure, claiming 
1 

) 

that it helps elucidate the underlying 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. For thcse reasons we attempted both 

unrotated and varimax1rotated solutions of the components in this study. 

Since the rotated solutions did not facilitate an interpretation of 

either model, no further use will be made of them in this paper. 
\ 

Computer facilities at the MeGill Computing Center were used for our 

analysis. The PCA program consisted of IBM System/360'Scientific Subroutine 

Package (programmcrs Manual 360A-CM-03X, Version 3) routines. AlI 

computation on floating-point numbers was in double precision. \ 

Correlation Matrix: For each quadrat, the dry weight and other measurements 

on eaeh species were transferred ta IBM cards. The second step computed 

a species X species correlation matrix for each of the emergent and sedge 

meadow datasets separate1y. The emergent set consists of 14 species and 
. 

51 quadrats. The sedge meadow set bas 56 species and 56 quadrats. The 

magnitudes used in the correlation coefficient are species dry weights. 

Since a species X s~cies matrix ls used~ PCA i5 of the R-t1pe as opposed 

ta the Q-technique'when a stand X stand matrix i8 used (Orloci 1967). 
1 

Analytical Models: Species models for emergent and sedge meadow communities 

were constructcd based on their factor loadings on the first three principal 

components. Since only plant $pecies' were used in the PCA, our knowledge 

of the ~eCies [rom the field and liternture on spccics behavior was used 

to intcr\ret major enviromncnta~J gt:adients • 

.,.. 

2 



,ç; 

, / 

~- ? 
19. 

( 

Obviously, a complete understanding of specics rcsponse is 

depcndcnt on relations to individual cnvironmcntal factors. To 

alleviate this difficulty \ve examined the principal components in 

relation to water dcpth and total quadrat biomasse This was accomplished 

by calculating the specics weighted mean depth and biomass aeross aIl 

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

in sedge Meadow was computed as the p'roduct of water depth and the 

~ecies dry weight. These products were then averaged 8cross the 23 

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

were chosen to represent important environment and grm'lth parameters, 

respectively. 

RESULTS AND DISCUSSION 

Composition 

Emergent Aquatic: The emergent 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). Tpese are invariably the 

emerg~t growth forms used as a basis for selecting the ~ample area8. Of 

these. Equisetum fluviatile (29.470) and Scirpus fluviatilis (25.0%) were 

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

species (Ëleocharis palustrj s, Scirpus val idus, Phragmites connnunis, Typha 
.' 

angustifolia)only Typha angustifolia i5 infrequent,\occurring in but one 

quadrat. 

As a group the floating and submergcd plants, although less in biomass, 

occur with high frequency. This 18 especially true of the small duckweed 

Lcmna trisulca (86.31. occurrence), which ls widcly dispersed by wave action. 

Other spccies in this group with greatcr th an 20% occurrence include 
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Nyriophyllum cxalbcsccns, Potamogcton zosteriformis, Ccratophyllum 

dcmcrsum, Elodca canadcnsis, and Vallisn~ria americana. 

The composition of these commupities ShO\"'5 a close relationship with 

, r othcr emcrgcnt aquatic communities in the north temperate zone (Curtis 

1959). The consistent associat1on of thesc spcèies across the circum-

temperature regions ls generally acknowledged (Scu1thorpe 1967). A 

further distinction is the high spccifity of these species to the emergent 

aquatic habitat. Of the 34 major community types in Wisconsin (Curtis 

li 
1959, p. 633), these species occur in an average of 2.4 types, suggesting 

.,(' 

rarrow specialization to the aquatic environment. B~ contrast, species in 

{f sedgc meado~-1 in conunon with Wisconsin occur in an average of 7.8 conununity 

types or 3 tUnes as many. 

Sedge Meadow: The diverse complement of s~~es in sedge meadow 

(56 species) contrasts with the small number of dominants ,ih this community. 

On1y four species were dominant (dry weight basis) in 10% or more of the 

quadrats (Table 2). Carex aquati1is i5 by far the outstanding species, 

dominating 35.7% of aIl quadrats. In total, Carex spp. (~. 1acustris 16.1%, 
1 

f. 1anuginosa 5.4%, Q. stricta 3.6%, C. diandra 1.8%) dominated 62.6% of 

aIl quadrats. This is the same percentagc (63%) noted for sedge meadow in 

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

- canad~nsis (16.1%) and Typha angustifolia (10.7%). 

The diverse complement of species in sedge meadow (56 species) contrasta 

with the small number of dominants in this community. Only four speclcs 

wcre dominant (dry weight basis) in 10% or more of the quadrats (TaQle 2). 

Carex aquatilio ls by far the outstand~ng spccics, dominating 35.7% of aIl 

quadrats. In total, Carex spp. (f. 1acustris 16.17., f. 1anuginosa 5.47., 

C. strieta 3.670, E. diandra 1.8'7.) dominated 62.6% of aIl quadrats. This 

,. 
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is the same percentage (63%) noted for scdge mcadow in southcrn Wisconsin 
~t 

(Stout 1914). Othcr important dominants were Ca1amagrostis canadensis 

(16.1%) and Typha angustifo1ia (10.7%). 

A large number of pecies occur as frequent but mini components 

spccies, 18 have 

significant number of these arc 'weeds', 

that is, eco1ogica1 op showing- generalist tendenc.ies and typically 

ocçupying a wide rang These species arc discussed 

further in the next section. 

Species Relations 

The Correlation Matrix: Since species magnitudes (dry weight, g.m- 2) 

were used as the basis of the correlation coefficient, the imp1ication of 

dry weight measurements to represent eco1ogical relations is important. 

The correlation coefficient i5 dependent both on mutual presence or absence 

and colinearities in variation patterns of dry weight. To have a high 

positive correlation, two species must be pTescnt in or absent from the same 

quadrats and have simi1ar 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 
i 

t,o survive in the same habitats. It a1so implies similarity in growth 
,<' ,t 

'" pattern across the cntire sampling interval. , . 

The correlation coefficient a1so affects dominant and less species 

diffcrent1y. Since disp~rsion is uscd to seale the coefficient, those 

species whosc abundances vary only slightly (usual1y the less abundant 

.~ spccies) will have higher correlations and a grcater influence in the factor 

1964, Pielou 1969). 

(c. g. "covariances) werc us cd- (Seal \ 

compared principal, compo~ 

analysis than if un~tandardized val cs 

-, 
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solutions on standardized (i.e. correlation) and unstandardizcd covariance 

coefficiants ~ 1'lc~land vcgctati"n,. They noted a tcndency for standard-
• 

ized measùreme-nts to produce a c1umped distribution of factor loadings 

-'with one or D'lO loadings far removed from the rest, apparently as a resait 

of minor specics whose values w~re increased by standardization. Except-

ing this difference, the ccol,ogicai Interpretation was essentially similar 

for both procedures. The tendency of minor species toward high factor 

loadings in this study 15 in part due to standardization (i.e. use of 

correlation instead of covariance) of the raw data. It should be notcd, 

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

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

freguency and relative dry weight data in relatidn to species factor load-
1 ' 

ings given in Tables land 2. A decisive advantage of correlation (i.e. 

standardization of initial data) in principal-com,ponents analysis is the Law 

distortion of species relations in vegetation spare (Austin and Noy~Meir 

1971) • 

In the cmergent cormnunity,l the floating and submerged species show 
\ 

numerous high positive correlations. OUtstanding examples are Potamogeton 

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

~ 
demersum(r = .76), and Alisma triviale - Myriophyl1um exalbcscens (r = .71). 

Significant n~gative correlations occur notably between the emergcnt spccies, 
'b ' ' 

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

Esquisetum fluviatile (r = -.33). Scirpus fluviatilis i8 probab1y excluding 

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

ls high (6.3 g.m-2:dy-l) compared with Equisetum fluviatile (4.0 g.m- 2 .dy-l) 

/ 

c:. 
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, \ 

and Scirpus validuf .• (1.4 g.m- 2.dy- 11 In generaI, emcrgent 

species tend to form monospccific communities (as evidenccd by their 

high relative dry weights, Table 1) and show negative correlations among 

themselves. 
, 

In sedge meadow, high negative correlations are numerous. The 

p~portion of these negative correlations (expressed as a percentage of 

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

(81%), Typha angustffolia (77%), Carex aguatilis (74%), f. lacustris (50%), 

and Calamagrostis canadcnsis (48%) com~ared to o~her species. These forms 

are aIl strong dominants in the quadrats they occupy (Table 1) and tend 

to excludc other species, ultimately resulting in dissociation. This i8 

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

tall leaves serve to preclude other specics. The exclusion mechanism in 

masses ls probably a combination of complete shading of the soil surfaCe 

and antibiosis (Leibundgut 1952). 
, '"" "''';. 

The Emergent Aquatic Model: 
r 

~he ~ost significant ecological relations 

in the emergent community are related ,to water depth. The first component , 

diffcrcntiates the emergent species (low factor loadings) of-relatively 

'shal1ow water from floating and s~bmerged speeies (Figs. 3A, 5A). 

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

Dept~ 

for \ 

Pota~ogcton and Ceratophyllum. The water depth for Typha angustifolia i8 

unrc1iablc,since this specics occurs in on1y one quadrat. The percentage 
" 

of total ,variation accounted for on this component is 28.8%. The importance 

of water depth in the community ia widcly acknowlcdged (Swindale and Curtis 
r 

1957i Curtis 1959; Sculthorpe 1967, p. 12; Wa1kcr and Coupland 1970)~ 

Howcver, in other studios, conductivity of the watcr was the variable most 

strongly corrclated with species differences (Swindale and Curtis 1957; 
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Fig. 3. Spatial model of the emergent aquatie community on 

the Huntingdon Marsh, based on prineipal-components 0 

analysis of 14 species: '(A) eomponents l and II 
, \ 

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

axis). See Table l for speeies codes. 
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Wa1ker and H~hrhahn 1971). Since our ,quadrat samples were from the 

same 1;kC4 '1hiS f~ctor is unimpo~tant as a source of variability. ûther 

environmcntal conditions likely associated with increased water dcpth 

include light penetr~tion, ~emperature, and texture and fcrti~ity of the 

substrate. lt is to thcse variables rather than water dcpth per ~ that 

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

water'depth and plant productivity of the quadrat (Fig. 5A) suggests that 
1.,...." 

clusion among species may also be an important consideration 

on 

The second compone~t (14~8% of total variation) is not obviously 

relat~d to environmental differences but measures interaction between 

species with differing physiognomy and growth potential. Species with 
, 

high factor loadings are submergent species (positive pole, Fig. 3A) and 
~, 

at the opposite pole, floating species associated with Scirpus va1idus. 

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

This ls Insufficient to reduce light intensity to critical levels and .. 
thereby exclude other s~ccies. These conditions especia11y favor floating 

,..1 
plants such as Lemn~, Ceratophyllum and Valltsneria, ~hich bccorne entangled 

among the stems of Scirpus. 

The close association between sirni1ar life forros ls clearly apparent 

,in both flaating and submerged groups. Unlike in terrestrlal communities 
.... ' l 

[ \ 

in wh~ch successive v~getation layers arc interdependent, aquatie spccies 

of different life forms may coexist but they retain their essential 

integrity and can generallyOoccur independently e1sewhere (Sculthorpe 1967). 

The reduction of light by the conunonly very dense grm.rth of these floating 
, 

species i5 sufficient to exclude ,submerged forms that may have establishcd .. " 

bcneath them. In floating-leaved and frce-floating spccies, optimal 
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exposure to light (i.e. maximum occupation of the surface area) is the 

tritica1 clement of competition (C1ayworthy and Harper 1962). 

The distinction be1:\"een Scirpus fluviatilis and Equisetum fluviatile 

is consistent with our interpretation of this componcnt. As noted ear1ie~ 

Scixpus fluvintilis, although occupying simi1ar water depth (Fig. 4) i8 

more productive and probably exc1udes Equisetum bY,competitive disp1accment. 

In strands where patches of these species occurred side by side, Scirpus 
o 

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

iso1atcd Scirpus stems in the othcrwise pure Equisetum stands. Like 

Scirpus fluviatilis, P,hragmites communis and Typha angustifolia show a 

strong tendency to,mrd exc1uding other species. The relative dry 'l1eights 

of these species are about 100% (Table 1), indicating a strong tendency 

toward monospecific stands. This tendcncy is much léss pronounced in 

~leocharis palustris, Eguisctum fluviatile, and Scirpus validus, which 

~ frequently associate among themselves. Their relative dry weights are 

correspondingly small (Table 1). 

The tendency to forro pure c10sed communities inhibiting co1onization 

by potential cQmpetitors is characteristic of most aquatic life-fonna. Of 

the numerous factors responsible, rates of '\regetative reproduction and 

competition between species are the most important (Scu1thorpe 1967). In 

a favorable site, one species may gain an early initiativeOnnd increase 

much faster than any competitor. Such species assert their status early 

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

tcndency toward mutua11y exclusive distributions among Carex rostrata, 

/' ( . 

Glyceria maxima, Phragmites communis, and Typha 1atifolia in Scottish marsb 

co~nunitics. Simi1ar tcndcncies have bccn obscrved in Ccratophyllum, 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 ~reater productivity of 

Phragmites and its greater to1erance of anaerobic conditions (coinciding 

with abundant lacunate parenchyma) favored this species. Other important 

environmental differences besides low oxygen tensions ~e.g. soil nuérients) 

could not be detected. lt is not surprising, therefore, that environmental 

correlates to the second ëomponent are Dot obviaus esp'ecially since specles 

interactions are of overriding importance. 
~ 

The third component accounted for an additionsl Il.4% 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 ~ated to competition andcPiomass levels. 

The positive end of this component is typified by comparatively 10w product-

ivity. 'Among the domi~ants, dry weight increases average· 4.0, 2.0, and 1.4 

g.m- 2.dy-l for E disetum fluviatile, Eleocharis palustris, and Scirpus 
i 

validus respecti ely, tompared to 11.4, 6.3, and 5.9 g.m- 2.dy-l for Typha 

angustifolia, sc~\rpus fluviatilis, and Phragmites communis. Among the 
, , 

submerged and floating species, the same distinction is apparent but less 

pronounced. Whereas the aboYé emérgent groups average 2.4 and 6.4 g.m- 2 .dy-l 

the submerged and floating species contrast by only 0.07 to 0.09 g'.m-2'.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 Equiset~m. Avèrage water depth and soil nutrient 

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

between these species. Structural and productivity differences, however, 
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tend to be large. This is especially true of the procluctivity per 

stem (Eguisetum fluviatile, _0.02 g per stem per clay; Scirpus fluviatilis, 

0.05 g per stem per day) and species diversity (5.2 and 2.0 species/m2, 

rcspectively). The strong inverse re1ationship between species growth 
, , 

rate and speciüs diversity suggeste strong competitive exclusion of less 

vigorous forms by the more productive spccies. Although chance may play 

an important role in the initial establishment of Equisètum and Scirpus, 
. , 

we noted a tend~ncy of Equisetum to dominate more exposed locations such 

as the side of the strand facing ~he river and away from the is1and or 

main1and where wave action is slightly greater. 

Any attempt 'to interpret the first or third components in terms of 
1 

successiona1 gradients must be considered vith skepticism. Autogenic 

processes such as incrüased siltation ass~ciatecl wit~ shallow water and 

dense vegetation are undoubtedly occurring but may easily be outweighted" 

by turbulence in the water and disp1acement. or deposition of sediments 

by water currents and wave action. These features require a study in 

themselves and have been described elsewhere (Pageau 1959). Moreover, the 

impact of artificial1y increasing the water level' 40 years ago i8 Dot 

completely known. Certainly, the present vegetation strong reflects that 
1 

incident and its origin may be cl~sely associated with it. 

The Sedge Meadow Madel: The first principal component (12.1% of total 

variation) 1s characterized by high factor loadings on 'weed' spccies 

(Fig. 4S). Asciepias syriaca, Lycopus europ3cus, Equisetum arvense, 

Ancmome canadensis, Epilobium lcptophyllum and Lycopus uniflorus (group l, 

factor loadings 0.57 to 0.48) ar~ typically weedy spccies of a large variety 

of disturbed upland habitats. They occupY an average of 15.8 of 36 Wisconsin 

communities (Curtis 1959) reachlng optima in wet cOIDnlunities but 81so 
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Fig., 4. Spatial model of the' sedge meadow community on the 

Huntingdon Marsh, based on principal-components 

ana1y81s of 56 species: (A) components 1 and Il 

(vertical axis); (B) components l and III (verti~al 

axis) • See Table Il for species codes. 
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cornmon in rlricr wcll-drained uplands such as roadsides and c~qp1and. 

Species with high negativ~ factor 10adings (-0.79 to -0.70, group II) 

includc Iris versicolor, Calium aparine, Typha latifolia, Dryopteris 

thelypteris, Lysjmaehia thyrsiflora, Convolvu1us sepium, and Bidens 

discoidea. These a1so are typically opporfunistic and oecur in a wide 

range of cormnunities. In contrast to species of group l, however, they 

are spceifically 10wland or wet habita't forms by preference. In 

Wisconsin thcy occupy 9.6 of 36 community types reaching their optima 

in mesie to wet 10wland habitats. Species in the center of ~he model 

(factor loadings = 0.25 on eomponents 1 and II, group III) are predominantly 

wet forms spccialized tO\vard meadow and oth-er lowland habitats. In 
w' •• 1 

Wisconsin they occupy ah average of 7.2 of 36 c6mmùnities (Curtis 1959). 

Thelr opU":: ~e ~Xc1USiVelY ~1'. lowland community types. 

Ir #, 
The high factor loadings assoeiated with weed speeies on component 1 

(groups 1 and II) i11ustratc the importance of disturbance as a major 

environmental factor. This has been noted p~cviously for similar communities 

(Curtis 1959; Wa1ker and Wehrhahn 1971). Among predominant influences, 

fire, wind, exp~sure on hummocks, intense muskrat and bird activity, and 

the General open nature of the se'dge meadow are important features. 

Muskrat mounds are numerous on the Huntingdon Marsh, and the impact of r,~ 

muskrat on the vegetation is pronounced, especially on Typha (Curtis 1959). 

Duck and other marsh birds use the is1and sedge mcadows int~sive1y as 

breeding areas4 (Whittam 1971). Hummocks occurred in 28 quadrat.s, (50~ 

occurrence) and were weIl developed in 16 (29%) of the 56 quadrats. 

Destruction of exposed parts of these hummocks (e.g. by fire or frost) 19 

- likcly to provide open habitat for opportunistic specles. 
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Fire has an ~~ccial1y strong influence on sedge meadow. The 

Huntingdon marsh ls \urncd (presumably by local resldents) almost 
.. 

" 

1 

annually, usua.11y in 1ate fall or sp'ring. Twenty-eight or SO% of a11 

33. 

quadrats showed evidence of fire since the last growing season whereas 

14 or 25% had becn burned previously (probab1y within 2 or 3 years). 
, . 

These data suggest the great importance of fire on the sedge meadow. 
( 

Burning is an important distinction~between sites on the mainland, 

Christatie Island, and the remaining islands. Whereas aIl quadrats on 

Christatie ~sland had signs of bUrnirg during the current year, no 

e1,Ûdence of fire was dctected on the! two islan~ between Christatie and 

the main1and (Fig. 1). ) 

The second component (11.1% of total variation) ls a gradient in 

wate~ depth and plant productivity. Average water depths for species in 

\' groups l, 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 close1y related ta 

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

species assoc~ated with current evidence of fire (Fig. 4n). Carex lanuginosa, 

Salix sp., a~d Liparis loeselii (factor loadings 0.90 to 0.78) invariably 

occurred in quadrats that had been burnep that year. These are located on 

Christatie Island and on those p~rts of the mainland sedge meadow close to 

the lake or highway. Although a single year's observation on the evidence 

of fire across a long interval of years, the faet that fire is associated 

with particular topography lends weight to such an Interpretation. Note-

worthy i5 the fac t that fire- frcqucntcd parts of the sedge mcadow arc close 
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• Fig. 5. Species factor loadtn"gs for (A) emergent aquatie 

'-. , 

.', (principal component 1) and (B) sedge meadow 

(principal compohent II) communitles in relati~n 

1 

i 

",. 

to mean observed water depth. Circ1e ~meters are 

proportional to mean grot-lth rate (total quadrat 

dry weight per day) for quadrats of s~ecie8 occurr
" 

ence. Values range across 10 equal interva1s for 

3-8 -2 -1 g.m .dy and 2-12 in emergent 

anp Bedge communities respectively. For species 

codes see Tables' l 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, Bidcns discoidsa, and Convolvulus 

sepil~ on the negative end of the third component (factor loadings -0.29 

to -0.26) occupy quadrats which showed no evidencc or only previous _evidence 

of. fire. These species occupied quadrats on topography protected from 

fire such as areas i~uediate1y southeast of the bend in the Salmon River, 

northeast of Fraser Creek and on the DwO islands between Christatie Island 

and main1and (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 

~omponent. The strong spearation of these specics on the b~sis of fire 

incidence i8 almost certainly related to modifications of the soi1 surface. 

In particular, the destruction of dead organic material (mulch) 15 

associated with nutrient mineralization and a pronounced change in albedo. 
~ " 

Accumulation of mulch has been associated with greater snow depth, slow 

( 

)-

snowmelt as a resuit of high reflectivity and insulation of the sail surface. 

The dark surface of a burned area 18 like1y to favor early and rapid growth 

as a rcsu1t of rapid soil tempera turc increase in sprlng and high mineral 

nutrient levels (Bansal 1971; Curtis and Partch 1948, 1950; Smika 1971; 

Watt 1971; \oJcaver and Rowland 1952). On plots with mulch, Weaver and .. 
Rowland (1952) observed surface sail temperature to be I2-I6C Iower and 

growth was dc1ayed as much as 3 weeks compared to plots where mulch had 

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

virgatum \vere less than half that obscrvcd on plots with mulch removed. 

Curtis and rartch (1950) noted that f10wer production and height growth in 

Andropogon gcrardi wcrc markedly incrcased on clippcd or burncd quadrats 

as a result of early spring growth .. 
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Clear evidence of primary or secondary t:ucc~,5sion i5 not apparent 
<.} 

in the sedge meadow. The choice of samplc areas along the major streams 

and islands a~vay from upland areas precluded vegetatioll typc~~ that may 

have been considcred successional ta shrubs or trees and resulted in areas 

confin~d to the strong impact of fire. The strong dcpcndency of sedge 

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

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

southeast' periphery of the mainland sedge meadow showcd rapid succession 
l' 

ta Acer rubrurn, ~. saccharinurn, Cornus stolonifera, and Salix spp. The 

/yresence 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 absertce of fire. 

Organization of Emergent and Meadow Communit1es:-

l· 
In this study we have attempted ta identify major environmental controls 

on the vegetatiop in rclated but different communities. lt has bccome obvious 
'. ' 

that sorne 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). Whcreas the first three 

principal components explained 55% of the total variability in emergent 

" aquatic community, the,. first nine components in sedge meadow arc required 

to account for the srune level of the total variation. 

It would seem axiomatic in plant re1atiçns that stcep gradients in 

critical environmcntal factors impose a strong organization on specles 

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

:. 

" 

", 
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Fig. 6. The total variance explaine~ by successive principal 

" 

cOmponents in 'eme~gent aquatic and sedge meadow 

communities on the Huntingdon Marsh. 
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.. 
d iffercnccs in watcr dcpth within the cmergent community are of major 

significance in accounting for species variations. Large differences 

in lire form and growth potential are a1so important sources of variation. 

These "'large diffcrcnces are °not apparent on the sedge meadow. Variations 

in ,o18ter depth and community structure are relatively small ând the 

J significance of thesc features in the organization of this ecosystem is 

corresponding1y reduced. 

lvhittaker (1967, 1970) has attempted to formuIate a generaI theory 

P? change i~ niche width and the extent of niche overlap across environ

mental gradien~. For most plant communities, the generaI pattern is one 
~" ~" 

"~I' 

of continuous intergradation among niche-differentiated but partially' .0' 
r r," 

~ompetitive SP~ies., In more rigorO~S environments or across steep 

environmental gradients, there is a tendency toward strong single-species 

dominance and relativê discontinuity (i.e. reduced niche overlap). If the 

emergent aqüatic arca can be regarded as the more rigorous environment, 

typified by steeper gradients than present in sedge meadow, these concepts 

appear to he vàlid generalizations. The overlap of species niches in the 

sedge meadow (as evidenced from similar factor loadings on the principal 

components of each model) i8 marked, corresponding with a relatively 

favorable environment. 

.. 
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APPENDIX 1 

SEDGE MEADOW COMMUNlTIES 

"1 
o 

, 
• 

47. 

.. 



. -

,. 

1 

1 

1. STAND 

2. Observers 

3. DATE 

4. Loc a lit y 

5. COLL. SPECIES 

, 
J 

6. Nb (Column 2) 

7. DW (Column 3) 

8. HT (Column 4) 

9. phe (Column 5) 

10. Nb (Column 6) 

,Il. DW (Column 7) 

1 12. WATeR J DEPTH 

13. SaIL 

LEG~NDS Ta APPENDIX l, II 

e ~ r 

Quadrat~i4entification number 

Persons present st field site 
• 

A. A. - Dr. Allan Auclair 
A.B. - Mr. Andr~ Bouchard 
S.H. - Mr. Stuart Hay 

.. -. 

J.P. - Sr. Josephine Pajaczkowski 

47a. 

day, month, and year of qusdrat 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 aIl species in 
quaàrat. 

per~ent; dry weight of one species relative to 
total dry weight of aIl species in quadrat 
excepting mulch. 

centimeters; depth of water above sail surface 

Standard sail chemical ana1ysis for top 100 cm 
of sail. Values are for available or exchangeable 
concentrations. Analyses were provided by the 
Quebec Sail Testing Laboratory, Ste-Anne de la 
Pocatiére, Quebec. D~scription of procedures 
employed by this laboratory is included on 
following pages. 
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<) 

e APPENDIX LEGEND (con,t' d) 

Phenology Code 

1- Seed 
.. 

------- ...... 
SeedIing Seedling 

2-. Veg Vegetative -~ 

" 

3. Yg Young, no flower buda 

4. FI buds F10wer buds 

5. Yg FI Young f1ower, more advanced" stage 

6. FI Flower, fu'Uy developed 

7. FI/Fr Flower and fruit stage 

8. Yg Fr Young fruit stage 
~ 

9. Fr Mature fruit stage 

~,~, 
10. Mt Fr ',' 

Mat Fr 
Old Fr Old fruit stage 

U. Fall Fr 
Fr FaU \ 
Past Fr 
Fr Open Past fruiting stage 

~ .. -

12. Fr Sen ·t
1 

'>, Fruit and senescence stage 

13. Sen Start Senescence for starting 
\ 

14. Sen Senescence c."J 

15. FaU Fr/Sen Past fruiting and senescence 

16. Spore Cap .I!o~. 'spore c~P8~les on Eguisetum . 
17. Past Spores Vegetative - past spore time - Eguisetum 

18. Branch Branching ~tage of Eguisetum 

19. Fem FI '-
Fem Spikes pema~e"spikes 1e!t,on TYpha . >;: 

.~ -,,:j 

• 20. FI and Pollen Male and female .iflowers on Typha , , 
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APPENDIX LEGEND (cont'd) 

Soil Procedures 

47c. 

HCnselgncn.cn tG our n06 mé thoè.os analytiques u\:.iliséea pour 
les éch~ntillonD des sols de Joséphine Pajacskovski ~, 

- Carbone -

t-.éLhode walkley et al - méthode au bichroma.te de sodium. (Combustion 
humide) 

" , 

Azote réduit'total - , 

l'iéthode du Kjeldahl.-

Hé,férencesa 1) A.O.A.~ - 1950 

2) Chemical l>lethods oC Soil Analyses, Canada 
Department of Agriculture, Ottawa, 1958. 

- pH -

Lecture sur un pH mètre d'un mélange sol-eau dans un rapport 1-1. 
6l\ 

- H échangeable -

Méthode àvec solution tompon de woodrufC.-

Référence a Graham, E.H. - An Explanatior. pC Theory and 
Jv.ethods of !:ioH 'l'esting.- lrull-etin n4. 
Uni verSl ty"of l-lissouri Agricu1 tural 
ExperilLent Station. - July,' 1959. - p. 18 

Photocopi6 de la méthode ci-annexée. 

"P 

\ 
~' 

" - fZOS assimilable -

Méthode de Bray-Arnold 
t+\- - ~ .--J+ ' 

'fI • ,.. _ 

Solution ex~ractive (aray)a O.~ N HCl et 0.0) N N~F 

. r " 'i<' . 
i1t 

. .Jtéactifsa 1) solution de molybdate d'ammoniulD , 
_ 2) aolution cie l °acid~ l-a~inO-2-na~htol-4- ~UlfOniqu • 

\ 
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47d. 

- K, Na, Ca et Ng ichangeabl~s -

Extraction par une solution d'acétate à'ammonium noru.ale neulre et 
dé~ermination par 6pectrop~otomètre de flan~e • 

.... 

- Analyse granulométrique 

Kithode ijOuyOUC08 

- Mn éch~ngeable -

" ' ," 't '~~~ 
1 

Dosage colorl.métrique au photélomètre à fil tres Cenco-Sheard-Sanford..' 
Coloration donn~e par le méta-périodate de potassium. 

\ 

.i 

" 

.. --------
" 

1 , , , 

" 

-.. ~~ ";., ~--" ...... 

, 
'r\', 

1 

\ ' , 

. .. 

Cl 

, . 

, , 
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STAND: 1 

LOCALITY: )b.1nland 
< 

COLL. SP;!:CI~C 

Carex lacu::::tr1s 

Ca la. rU8. f1:r 0 st i s c~l!~sis 

Rumex ot'bicHlatus ';:\ 

LysiU'achia. tbyrslflo~a 
" 

, 

_. 

-
\ . 

• ~ 4-

DEAD 11l\'I'B~J AJ.J 

l·1ARSH STUDIES 

~ 

OBSERVE~S :1, AA 
AB 
JP 

1 i 
Ir) : mJ HT 

1181 !1 s6 ;'11 0 

; 1 

" ~1 ; 30 48.0 
1 
1 1 2.0 .11.0 

1 0.2 ?O.(\ 
1 · · 

• 1 ~ 

1 
1 

1 

• 
1 

1 , 
~ 

1 

I 

1 

109J 

ENVIRONHENTAL FBATURES: 

l~ATER DEPTHr 1 7 cm. 

SOIL 

-. 

) 

,'1 

. , 
, . 

l, 

48 • 

DATE 15/5/70 

1 phe. 1 DTT 1 
1 

FI , 1t)4-':!~ IR 1";' 

! 1 
Vp...) /Jt:;1 1~" i 

veQ! 
, 
. 

Yf:r. .• 1 

1 , 
1 

l 
1 
1 . 
1 
1 

i 
! 
t 
1 

1 1 
1 l 

r-
! 

A 

1 . 

'. 

,) 

, .. --'-,----------------------
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l-1ARSH STUDIES , 
1 

STAND: - OBSERVERS : AB .. ...... (J JP~ 

LOCALITY: M:llnland 

1 t • 

COLL. SP2CI~D 
' , 

l{) i m7 1 HT 
1 1 

cirey. lacustrls , 1 97 .131.989 
"-. . 

b23 ;98. "l Cala l'ca Q'ro~ t i s canadensls 69 

Equlsetum fluvlallte 1 4 0.6 Ji 
, 

Gallum pp.lustre 1 '2 + 18 
, 

L3_s lmaehis..--tnYrRlflora\ '":' ! 
3 o. ': 15 

Lemna m1nor + 
. ( t 

1 
i . 
• 
1 1 

i -

, 
r 

- -

DEAn JlATE~IAL .1781 17 

ENVIRONMENTAL FEATURES: 

N'ATEJ~ DEPTH 19 cm. 

SOIL 

o 

. 1 
Phel 

Ik'l t.\ 
fr.1 

Ys.! 
yg.l 

\ 

Yg. 

Yg. 

1 , . 
~ 49. 

Dl\TE 28/5/70 

Nb 1 DW ! 
29% 57% 

68% ~J% 1 -

! 
. 
1 , 

- 1 , 
1 
1 

1 
!! 
1 

. . -, .. 
! , 
1 

1 

1 
1 

. 
1 -. 

r 
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STAND : J 

LOCALITY: M'linland 

COLL. SPZCI'3~ 

carex lacustr1s 

Calama~ost1s canadens1s 

Imnatlens capensls 

Lythrum saIl c8rla 

~lit1m_pa.lustrls 
: 

Lvs1mach1a th"rs1flora 
-

Ga11um a narine 

" ,. 

\ 

DEAn I!ATt:~IAL 

Z,1ARSH STUDIES 

OBSERVERS : AB 
JP 

• • 
' 1 l,Y:) . Dn 1 HT Phe! 

1 18119.C 78 
lùt., 
frr. 1 

. i 1 

.420 :135.'1 67 1 Y;;;.I 

! 16 
~eed. 

0.1 ~11n" 
. 
: 2 0.1 1 1 Yrr.. 

! ., 
1 + 11 . YI2; 

, 

\ 1 + 1& Yf:l. 

~ 2~ 
, • ..--"'\.y 

18 4'+~: Yg 
i '. 1 , , 
1 

1 . 
. r 

I?81 h 

ENVIRONME~ITAL FEATURES: 

HATER DEPTH 11 cm. 

SOIL 

50. 

DATE 28/5/70 

Nbl DW ! 
4% 12% 

l' 

1 91% 88% 

\ ! , ; 
1 

1 
1 

, 
1 

, 1 , 
• .. , , 1 

1 

1 " 

1 

i 
, 

" 

1 

" 
1 -



~ """" 51. 
L 

-) 
\ 

NARSH STUDIES 

STAND : 4 OBSERVERS: AB DATE 28/5/70 
JP 

LOCALITY: 1r~lri1and 

1· , ... ~ 

1 SP2CI1C 1.1') ! DH i HT 1 Nb DW COLL. Phel 

! 99 1164• 
A'J.t.f , 

Cqrex Jacustrls 17 9'"; Fr.1 41% 71% 

i125:S3.c Ya.! 
1 

C~lama(.~ro~tlB canadensis 76 52% 23% 1 
1 

Acorn~ ~mu.s 1 9 13·/.j 71 Y~.I 4%_~ 6j, ! 
Seecl -1 , 

Imnatlens csDensls . 2 + ~lln" 1 

1 1 

Gellum D8.1ustr~ 1 + 9 Yg. 1 

2J 1 
Galium aoarlne 1 + Yg. 1 

Lys 1 II1Ach la thyrslflol1l 1 210.2 . 1 Yg. ! 
1 1 

i +1 1 .' Lemna minor 1 

, 

1 1 

i ! 
, 1 

1 
, 

1 
i 
1 
! 

DEAD H .. Z\TE":1.IAL E 56. 1 

ENVIRONl~lTAL FEATURES: 

~~ATER DEPTH 19 cm. 

SOIL 

/' 
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STAND : 5 

LOCALITY: l""alnland 

1 

COLL. SP2CI'1['; 

SQarnnlum eurycarnum 

GalalTBrJ;rostis canadens1s 

ê3.u1setum rluvi~e 

Lys 1 rr.-a ch 19, thyrs 1flbra 

Lemna minor 

--
1 

" DEAn llA"i:'F.:--:'IAL 

MARSH STUDIES 

OBSERVERS : AB 
JP 

11'f) : DU l I1T 
! ! ! 
~ }1 !2z.!} 60 

1 9; 2.0. 4_3 

! 5 1.j 36 
-. 

, 2 + 16 
1 , + 

1 , 
1 

1 

• ! 1 

i 

23.E 

ENVIRONHENTAL FEATURES: 

HATER DEPTH 20 cm. 

saIL pH t 5.9 
% organic matterl 8.7 
% carbon 1 5.06 

52. 

DArrE 28/5170 

, , 

1 Phe, Nb Di~ 1 
, 

Y3_ 1 66~ 92< 

Yg ! 19% 5~ 

Yg 10% J~ 
, 

1 

Yf!, 1 

i 
r 
1 , 
! 
! 

1 
1 

, j 

1 
\ 

1 

i 
! 

, 1 . 

~ N1tro~en& 2.27 
Available phosphorousr 

H ions: J.Omeq/l00g 
Ka 0.42 mcq 1100g 
Na & 0.27 meq /100g 
C3. a Il.50 meq li00g 

8 •. 62mg/l00g Hg. J.50 meq 1100g 

1:: 
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STAND: 6 

LOCALI TY : ~b.1nland 

COLL. SP;!;CI:;r:; 

Calam'l f2:rost 1s canaden's1s 

c arex lacustris 

ypha annust1fo11a 

. 

.' 
( 

DElID 11.Z\TE~IJ.'.L 

HARSH STUDIES 

OBSERVEns : AB 
JP 

- 1 i 
l;f}J 

, 
D':1 i HT 

~06 ~4. 9 5J 

! 27 21.6i 71 
T 

1 2.4 58 l 

1 

: 

1 
~ 1 

. 

! 

1 
: 

1 1· 1 1 

1 
, 

• [0711.8 ) 

ENVIRONt-1ENTAL FEATURES: 

~'1ATEn DEPTH 1 7 cm. 

SOIL-

, 

, , 
1 

• 1 
Phe, 

" Yg 1 

'M3. t.T 
Fr.1 

1 , 
Yg 1 

.> 

1 

" 

\ 

) 

, 

1 

53. 

DATE JO /5/70 

1 DH 1 Nb - ,. 

79;' 51% 
20~.G 

1 44~ 
1 
1 

! 
1 

1 , 
1 
1 

! , 1 , 

1 
1 

1 

1 

1 

: 
1 

. 

\. 

" 



J 

1,1ARSH STUDIES 

STMlO : OI3SERVEllS: AB 
JP 

LOCALITY: tf.i3.1nland 

) 

" , : i 1 
COLL. SP2CI'3,S , 1,[:> . nr! 1 riT phe, 

, i t ! i'atl 
C~U:ç:A laQllGul~ lO.5.l176.ll 91 Fr.1 

0 , . 
Yr:r. ! • 1 .c 

~~ la '1l:J.(~rQ S' t.l ~ cn.!'19.rlensls 1 51 ;31. 8! 71 

Acorus c"l.lamus 136 125 .-: 601 y,~ ! 
Iro'l 

Lv~ Ll13.ch la tlwrs iflora : 4 o. Co 25 Buds ,~ 

l 

EQU lf:ctum fluvia tl1e 
, 

l 0.1\ 31 Ys 
~ced. f-

Imva tl~>ns c:ô! ur;ns 1s 1 + 10 ~il1P: 

11+ )-

G~ü ium palustrp-
1 

9 Yg • 1 

, .. 1 1 " , 

1 

1 1 

1 
~..,:-: 

~- -
.;, 

-" , 
'f . 

tl 
"-

DEAn [fATB~~IF.L 914 i'5 ) 

ENVIRONNENTAL FEATURES: 

~qATER DEPTH: 13 cm. 

SOIL 
,. 
1 

1 \ 

! 

54. 

,f 

DATE )0/5/70 

Nb DH ! 
')2% '76% ! 

1 

26'~ 14% r 

18% 10% ! 
, 
1 , 
1 
1 

I 
1 

, 
, 

1 
! 

1 
1 

i 
-- ! 

1 
1 
, 

1 0-\ 

1 

... 

! 

. 

J:>_ 
f 

" 



STAND : 8 

LOCALITY: ~a1nland 

COLL. 8P~CI-:::!J 

Cala ffi'1.QTc)f; t 1 s ca nadeYls 1 s 

Ehra /.TmitE'S cornmunls 

Tvnha an~upt1folla 

Imne. t 1 ens ca pen s 1 s 

Camuanula auarlnoldes 

DEAD I!ATE~IAL 

l·1ARSH STUDIES 

OBSERVEn.S : AB 
JP 

\ 

\ 

: 1 1 Il~t 1 
1 13 :18.0: 90 !Fr. 1 

1 7 4. ~ 56 y~ 1 

. 5 33.é 68 Y;r: 
i . 91 0.11 9 

/ 
--' 

2 + 14 Yp; ., 

~ 

, 
: 

J: 

, 

1 

f 
1 

1120 ,. '1 

ENVIRONHENTAL F BATURES: ) 

\'lATER DEl'TH 1 20 CID. 

SOIL 

, , 

/ 

'':' 

1 55. 

DATE 30/5/70 
1 
1 

177% !38% 
1 

8% 20% 

4~ 5% 

3% 37% 

r 

-.. 

1 r 

'i 
! 
. 
1 
1 

1 , 
1 
1 

-

i 

i 

1 

1 
i 
1 

1 



56. 

l-1ARSH STUDIES 

STAND : 9 OBSERVEIlS: AB DATE JO / 5/70 \ 
JP 

LOCALITY: -Ma.lnland 

-" : 
1 i 1 Nb 1 m; OLL. SP2éI~~ if) , m7 HT Phej c 

120 ) 196.0 
1 

C9.1ama;~rost ls canadensls 88 Yp; l" 84~ 55% 
T ypha an~stlfolla 1 9 ;67. d 109 Yr:; ! :3"" IJ 39% [ 1 " 

! 20 1.d 1 ! Campanula ooar1noldes JO Yg 
1"1. , 

4 )4 
, 

yslmachia thrysyflora ! 0.1 bud i L 

1 -1,':\ t. 1 l 
Carp.x lacustrls 

, 
2 ·1.1)1 66 Er 1 

lil_Yrr 
l 

vthrum sal1car1..e. 4 ' •• 1 
1 

Ve~~ fJeed 1- ,1 Impa t lens canensls han '5.4- 6. lrra- , 

L 

; 
1 1 

/1 
U,um aparine 1 + 8 Yg 1 Ga 

1 

1 i 

1 * 1 f . 1 , 
. 

1 

" ; 
1 

, ! 
, 

) 

DEAD I!A~B~r.AL 029f. 2 , 1 . 
ENVIRONMENTAL FEATURES: 

~qATER DEPTH z 

saIL 

--- --- ---~._-



.. ----------------~----~--------~---
57. 

HARSH STUDIES 

STAND: 10 OBSERVEP-S: AB 
JP 

DATE 30/5/70 

LOCALITY:' 1,:a.1nland 

\ 
ca la ln .. q (l'ro s t 1 s ca rlt-'1..d en s 1 s 

• 1 1 

C':::.0::::JJ-.;::.:L::.:.~ ____ ..;;;S;.:;.P..;;;::.:!::..:C::.;;.I;....-:::~S _____ .....;-.-tI_l_.f_J ; D~ 1 1 HT Phej Nb moi 

401 k18.D 80 Yf!. 1 i t74~ B3% 

carex lo.custrls 

Lycopus uni~us 1 \ 1 1 1) 
" 143 1 2. P- 21 Yg 1 

! 
Ca(Ilpanula a p~rlnoldes : 33 1. P 29 Yg 

"-
Dryopterls thelypterls : 28 1. t7 35 Yp; 

"--. Typha. anp;ustlfolla 1 1 1. t) 60 J Yr::; -
l 1 r' eea : 7 + 1 11 lng Impatl~ns capensls 

Gallum palustre ~ 2 1 + 22 Yg 
~ 

Lyslm~chla thyrslflora ! 1 + , 41 y~ 
Scutellar1a epllobl1fol~a i 1 + 19 y~ 

DEAn 111\r:;:'B~rAL 6-.25 '3 ... 
' ..... 

ENVIRONMENTAL FEATURES: , 

SOlLe 
. pH·, 5.8 

% organlc 'matter: 67.7 
% Carbone 41.05 
% Nltrogena 2.52 
Available phosphorousa 2.70mg/l00g , 

.. 

• . 

.. 

li 
.. 

" ". 

\ 

1 

i , 

.. . 
H lons'J.15meo/l00g 
KI t.J6meq/100S 
Na f 1.lOme a 1100g \' .. 
Ca 1 37 .10me q/10ug 
Hg: 10. )2tneq /1COg 

l r , ~ 
\ 

.. ~ • .. ! 

1 

r' 



f 

STAND: 11 

LOCALITY: ~n1nland 

.. 
HARSH STUDIES . 

OBSERVERS 1 AB 
-----~l JP 

58 • 

DATE 5/6/70 

l. 

COLL. SP~CI~C 
: i 

i,f.) mJ 1 HT 
1 

Ph€!1 Hb DVi ! 
G..qrex'lr\cu str.l s 

, 
.ca..lem=lJ:r.~oRt 1 "" can3denstR -

-

Onac1 ea sen s 1 b 111 s 

I~oat1ens canpnsls ' -

Mo sr, spec1f>s 

'\ 
, 

. 

• 

.....- ~ 

DEAD l!ATE~11'.L 

ENVIRONlA..ENTM.. FEATURES: 

t.'lATER DEPTHa 15 'lem. 

SOILi 
pH15.7 
% or~nlc mattert 71.8 
% carbon a 41.61 
% N1trogen& 1.84 

1160 1301 .Il~ 
i 24 1j 6 _ J 
1 21 O. ~ , 

: 1 O.J ,. 
1 . + + : 

1 
j 
, 

1 
1 

• 

t 1 

1 
, 

• 1 

1916 0 

: 

Aval1able phosphorousI 2.46 mg/100g 

l:il t> 
le 1 ~ 86(~ 95% 

1 
t s yJ 13% 5~ :1 

1 ! ~6 V€ '1:. 

. 
10 Yr, 1 

1" , 
1 

1 

J 

, 

-,~ 

~!c 

1 
, 1 . 

H 10ns 1 2.80 meq/100g 
KI 1.48me q/l00g 
Na., 1..04meq II00g " 
Ca :41. 20me q/100g ~) 
11g' 11. 25me qlOOg ; 

1 

! 
1 

i 

! 
1 

1 
! 



-1-

~J ) 
59. 

/" ..... , 
v -- NARSH sTtJDIES 

STAND: 12 OBSeRVERS: AB DATE 17/6/70 
JP 

LOCALITY: fvâ.lnland 

f li)': "on i 1-1'1' 1 ml 1 
, 

COLL. SPZCI~C Ph~ ~h 

Î64? 1200 • ~ 6q 
.atl 

Bd~ carex ~d landr.a Fr 1 IqO ct, 

i ~ - - l " ~""o 1 
Oll:e:6 ag].!a:1;: 11~~ ; 15 1 22... ~ 10 ~ Vel('f" 2't il ?~; j 

~~arR'an' um eur;ycarnum \ ~ '51 FI 1 2~ 6'1> ! 
'14 14. 
. . 

0.7 17 Lycoous europeus . 12 Vep : 
1 

1 r 

Càmuanula anar1noides 
1 

9 0.4 2C; Ve~ 1 : 

al 17· Vep. 
, 

Clcuta bul b1fera , + , 
. 1 

Al1sma plAnta~o-aauat1ca 
1 

2 o.i Veg ! 1 12 .. 
! - ! sa P:.1 t tp. r ia latifo11a 6 0.1 20 VefJ. 1 

1 
, 1 

J.O! 100 ~ha angustlfol'a 1 1 Ve::l. i 

i 1 

Lyslrrachla thvrs 1fl ora 1 0.2 18 Vep, 1 r 

1 
, 

\ 
lmos. t 1 ens -Capens 1s J + 7 1 VeQ 

. , 
Gal1um palustre 2 + 10 VeE . i 
Rumex orblculatus 1 p.J 12- Ve .. 

Ir 
. 

DEla.o nATB~IAL 1 

ENVIRONl1EbTTP.L FEATURES: .. 
HATER DEPTH 

SO:tL 

-,. .. 
see, next pag~ ••• 

• l 



" 
-\."'.,.....~ 

1 

STAND : 12, pa~e 2.' 

LOCALI TY : l'!9.1nland 

\ 

HARsn STUDIES 

OBSERVEn.s: AB 
JP 

1 • '" 

60. 

\-. 
r 

DATE 17/6/70 

COLL. SP~CI~G 
1 1 

l,r;) nn 1 HT 1 
Phe\ Nb Inw 1 

1dens d lscoidea 

L emna trl!'iu,lca -
1085 SUE'clcs n 

- -, 

r ~. 

( 

~ 

, .. 

c " , 

. 
1 , 

DEAn 11ATE~IAL 

ENVIRONHENTl'.L FEATURES: 

HATER DEl?TH & 25 cm. 

SOIL& 
pHe 5.9 
% organlc matterl 77.5 
% Carbon 1, r; 39.14 
% Nltrop:en& 2.76 

'1 1 
f '~~- ! 1 + 8 

Very; l ! 
, __ , 

1 
1 • i lQ.:l n Y' 1 + . r 

! 1 n 1 
• + 19. 
, 

· 
1 · : . 

r 

1 

·1 1 
1 i 
1 

1 

1 : 

1 't 1 
., 

1 

1 

~92. ~ 

, 
1 . 
1 

1 , 

, 1 

! 
'f 

1 
1 

1 . 

H 1ons& 21.0 méq/1QOg 
Kr 1.51 meq /100g 
Na, 1.20 meq ,/100g 

T 
1 

1 , 
1 . 
1 

1 
! 

Aval1ablfl phosphorousl 12.86rnu:/100g 
Ca 14J.00 meq/100g 
N?;:12.41 meq/100g 

1 

1 
~ 



• 

• 

.... 

STAND: 1-5 OBSERVEP-S: AA 
" AB 

LOCAI.,ITY: H'3.1nland JP 

- ! 1 1 
COLL. " ~p~cr:;:.: ,Ir) DT] 1 HT 

,....::.:...:-j ~ t ,--
CArey. lAcust:rls Il21 i2ho l Wl 

j J 
, 

Lvs1r,v'lr.htn t,h'lr~~ rl ()"!"f) 2: O._~ )( 
" 1 

l ! o.J '1 

Qt"nrp;r-n 1 u'~ e-uryc A rnllf11 ' 
, 31 . , 

1
1

+ 
. -

Ca:::!lDP;rmJ ;J. r0'1r111n' n ~~, . 1(' 

GalllJ!n nnl'llS. t;~ 1 
: \ J + 1 }': 

)1 
1 

l " \1 
Phe,~ 1 

,'jat .' 

Fr .' \ 

! 
Ver! 

Ven 

YP: 

V,..,. 

,If' 

1 \l 

61. 
\ " 

\\ 

DAl'E, 6/6/70 

: 

1 lIb Dl.[ 

97~ QO'{ ! 
1): 

','i 
" 

! 
0 

: 
, 1 

1. 

1 

1 

l~mnl3. '11~no:r- - ) 
'1 

Fe .. r 1 • 

MaD::> 

" 

Q 

. 
snectes ;/ . 

" l, 

1 

. 
\ 

\ " , 
~ 

t. , 

~ 

DEAD Ill\T2''!.Ii'.L (f"'ulchJ ~ 

ENVIRONHEi':TTl\L FEAirURES: 

... ~'lATER DEPTH 12 crn. , 
SC,IL _ 

"PHI 4.07 

1 

, 

1 
1 

1 

% organlc ma t tel'.~ 41.1 .-
% Car,bon: 2).85 
% Nltroc:enl 1.51 
Availublc phosphorus" 12.4,5 

.... 

-

+ + 

+ 110 0 .. 2 

1 

006.17 

mg/l00g 

. " 

! 
1 
1 

1 
J 1 

'1 1 1 
. t 
, 

J l, 
• 
1 

! 

1 1 , 

H ionsi 11.8 meq/toog 
KI 1.24 meq/l00g , 
Na, 0.89 meq/100g 
cal 37.70 meq/l00g 
~lg,~ 12.72 mcq/100g 

Il 

1\ 

1 

i 

, 

.' 

. 



1 

i ' 

1 

1 

! \ 

'\ 

\ 
0, 

• 

62. 

l'iARSH STUDIES 

STAND: 16 OBSERVEns: AA 
AB 
JP 

DATE 6/6/70 1 

l' 
LOCALITY: 119.1nland 

,. fil 1 
Nh 1 n1.1 Il 

[)P~CI:;:::: COLL. " 1 Ir) ° DY J 1 HT Phe l 

k03 !2?0. 
1 

1 

3 7" FI 1 R4% 841 Çnrex potJ1"\.t 1 lis 
"f 1 J T -

\ • 1 , 
'I L~2 : h1. Ir; 70 Ce.:e.ex strl eta. 1 V Ç> rr,' 11 c,t 11'l' . t . -, 

\, 1 

En..uJ cor-> i-.l1m f'1111r' '" t-_ '\ 1 p. 1.16 1 f, ° 11"'1~ VP"! oa' 2~ 

~"''YInn.""l q P r\f"-l."Y'1'Ylt"\' cl P<-
, 

t; 0 12 1? y 
Il 

l 
, y) 

Co] e ma s;:::ro F t l s canad ensl s : 51 0'j2 2C: 

1 ~r~ 1 mn~h tA. th,r-rs' flol'l1 () .11 2R- Yr-

lm.pat~en.s r, !J.f'~C! 1 s 
~ 1 1 .... ? y" 
1 

1 1 T.vthrnm ~~11 ~nr',q' + q V'2{l , , 

c..i.c.nt-.A hnlh1 'f~-r~ 1 1 + ? VeQ 

M('\!::~ ~nA('.1p~ i' 11 11 
1 

<, 

, 

DEAn Iffi'r8 ~IATJ 1 r,~nl f'h) lJoR I~ ° 
1 ! 

ENVIRONHENTAL Ft::ATURES: 

~'1ATBR DEPTH 5 C1I. 

SOIL 
pHI 5.9 
% organlc.~tterl 51.8 

. , % C~rbon 1 JO .06 
% Nltro~enl 1.51 
Av-"d.lable phosphorus 1 9.»0 mg/lOog 

'\ 
" 
1 

1 
) 

o 

r 

H ions 1\9.5 meq/l00g 
KI 11. J6 meq/l00g 
Na 1 O~ 99 mcq/l00 g 
Ola 41. JO meq/l00g 
11g 1 1J.94\meQ/lo0g 

. . 

1 

! 
1 
1 

! 
l 

1 

t 

1 
1 

1 

1 
1 

i , 
1 , 

1 
i 

l 
! 

rtn 



'1 

STAND: 17 

LOCALITY: r'~lnland 

CO!..L. SPZCI~C 

Carex aqu::ltl11s 

ES! u1.c;etum flHvi~tl1e 

Acorus cala "!lUS \ - . , 
\ 

G9.11um p'J.lustre 
" 

Sparl:0n l.um eurycllrpum 
\ 1 

campanula aparino1dés 

Moss spcc1es 

Lemnn minor 

MARSH STUDIES 

OI3SERVERS : \ AA 

~ 

AB 
JP 

i . 
1 1 

lr~ . n:7 FIT 

~45 ~18otJ 59 

44 lt4_1 48 
1 
125 ~o • ., 62 
1 

! 1 + 10 
1 
1 7 Il.9 )2 . 

1 + 20. . 
1 }8. ~ 1 

1 
1<'E"'\I1 
1 -

/ 

63. 

'iDATE 7/6/70 , 

PhJ ~Jb n~1 ! 
1 

1 
Vcq;! 65 ; () 1 ; 

spore t 
canL ?O ~ 87 1 

Fl Ll ct, 1 () ~ 1 

Vert, j' 
1 

Yrr: 1 
.- . i 

Yr.. 1 ~ 

/ ( 20}f\,. 1 

/ '\! 
/ ~ 

\ Il L 

Ol~?\.O !lATF.:?.IAL (Mulch) 105),,6 

ENVIRONMENTAL FEATURES z 

WA'l'En. DEPTB 2 cm 

SOIL 
pH r 6.1 
% organlc matters 45.0 
;~ CArbon. 26.12 __ ~,J 
% Nltrogena 1.00 
Aval1~ble phosphorus& 20.82 mg/loog 

K li , 
1 

IH ions. 7.0 . mcq/l00g 
Kr 1.26 meq/l00g 
Na l '0.6) aleq/100g 
car )6.2) mnq/l00g 
Hg" 10.10 Incq/100g 

\ 
\ 

1 , , , 
· 
i 

-
, 
: 
· 
1 
• 
. 

· 
.. 

, 

· , 
· 

j; 
U 

1 
1 
'. 

~~ ~~;~, 

1 



HARSH STUDIES 

STAND: 18 OBSERVERS: AA DATE' 7/6/70 '. 
~r . 

LOCALITY: 111.1nland 

\ 
\ 

COLL. SP2cr:;S 
, 

ch reJi~ Po OJ.l.'"l t, 111 s 

C.a rex l '>_~ 11. ~ t r 1 ~ 

~Y.. ~t_T'~ f' +0 

Sn.3..J"'~nnillr.'1 P1JrV~p.~"" . 
Cal a:n') ç:;ro <>t l S canndensls 

Ca '11 pa mÙl) • a p8""" no l des 

nr:vnnterl C' t.l~ts 

L~s l ~ClQb l ')~b:r.rR' f'J.cJ.a 
1 

L~C.DP)]::: !,urapeU$ 

Lrl~um ~p 1 1 ~.!'Lr1 ~ 
~ 

f' ~ r- "t:.~ ...bu 1 h 1 l' ".']'"JO\ 
\ 

G~l1tPn ..I.'..."l u.~t:rp 
, 

Le'1lna mluQr 
. 

DEl\.D 11.~T8~IArJ 

ENVIRONHEj'!Tl\.L FBATURES: 

t .. .rATER DEPTH 4 cm 

S6IL ., 
~J:U 5.5 
")~ orgo.nlc nutterz 75.9 

~ Nltrogen: . 1.88 

1 

AB 
JP 

1 1 
i.f.:l ~ ml 1 HT Phe, 

12 ! 2? le; o~ 
lr:n. tl' 
Pro 

ria tl. 
it14 

1 

:l?Q,!R 10 b Fr'. 
f 

11~ :-:~ 1 E~ ! ':2..& 

.2Q ..iD. 10 h~ Va!;. 

19:1 l li? 4/J.' Vr> .. 
0,14 2?1 Vp.f'. ! :l8 

'jq J 2 i? 11Vrop 
t 

1 1 
'4 J) 11 1C: Ver> 
1 

1 1 4 Q.\) 2d Vef.' 1 1 
1 , 1 16 le Yn 

1 +- 1(' "p,(1 

1 + ? ',,: Fl 

1 Mnn' + ~. \ 

. 

_Nb. DH 1 

35?"~ ? ')'1: ! 
1 

? ,,~ 04 c:;<rl ! 

1 (\'-" <c ! 
\ 

RJ', f.,q : 

1 , 
.,' 

1 
1 

1 
! 

1 , 

i 
! 
1 
\ 

1 1 
1 

j 

J 
l 

, 
1 

1 1 

H ions: 13.0 mcq/l00g 
K. 1.99 l'Ccq/l00g 
Na 1 li o. '8 5 m"cq/1COg 

~
rf Carbonl 41}.oo 

~11tlble phosphorus: 17.4) +UY100g 
Gal 45.65 mcq/l00g 
l'!3Z 11.10 ~eq/l00g 

, see ncxt page ••• 

~ 

1 

-
c, 



• 

STAND: 18, paR"e 2. 

LOCALITY: 

l·1ARSH STUDIES 

OI3SERVEns-: AA 

1 

AB 
JP 

i 
COLL. SP;:::CI:;S i,f) ml! 

~ 

-+ 1 -
46.'1 ioss spec.jes 

1 
1 
1 
1 

1 
1 ! 

, , 
1 

.. 
1 , 

1 

J l' , 

1 

1 1 

1 

, 

1 

1 . 
1 , 

" 

• DEAD l!.z\T:8~IiH..I o.:n1 ~hJ 17') '3. 

ENVIRO~WŒ~nAL FEATURES: 
~ 

'·'1ATE11 DEP'l'H 4 cm. 

sbIL 

-, ' 
1 

• 

65.-

DATE 7/6/70 

'" 
HT 1 

PhCj 
j 

1 
1 

1 
1 . , .... 

\ 

, . , , 
1 

! 
! 
1 

, 
1 .- 1 

1 i 

1 
-, 

i 

\ 1 
! 

\ 

0 . 'I ~ 

\ 
" 



MARSII 51'UD11::5 

STAND: 19 
AA 

OaSERVERS: AB 
JP 

LOCALITY: l,a.lnland 

. . - - ...... , 

COL{, .. SP2CI~S U'ù 1 nn -
~re~as U:l t 111 s ~33 1'>061> !> 

1 

Carex lacustrls 35. ~4·. ') . -
Carc;: str~~ta 11 981 -- 1 , 

~. 1 D~yonterls Thf'lvuterls !49 . -
1 1 .r 

camD~nula 8.n:1rlnolde3 ~11 ' of-- -_. -
Eoulsetum fluviatile 1 i 

6 1.9 • ~ . ......... ---...., 

J Lycopus europeus i 2 + . - . - , 
~ ..... . . 0 

i 
Clcuta bulblfe!':l ' 1 .J. . -- 1 

1 
, 

Galtum pglustpe 1 + -------
Lythrum sall~arla - '.1 10 .. 1 coi ..... 

Lemna mlnor Few + -.-
MODS specles , ~9.li --

- DE1\D 1!A't';~?·IAL (Mlllch 171 S. ~ 
>-

ENVIROl~lŒNTAL FEATURES: 

WATER DEl?TH 5 cm 

SOlL 
pHI 5;8 
% organlc matter, 68.2 
% Carbon, 39.56 
% N1trogent 1.52 

"Aval1able phosphorusl 10.86,mg/100g 

~ 

~ .. 

66. 

DATE 7/6/70 

-
nT Phd Nh ml 

1 , 
11'1. , 

84 Fr 1 66( , 67-

1 () rf-lJ <1 '16 iVû.I'" 
ln. 4~ l J, 77 rJ' 

11 rV,., ("!' -
?1 'v'" .,. 

10 !V":.. 

17 Ir", 

1 1 Iv". 

13 Fl. 

1 S, Yr!' 

H ions. 19.5 meq/100g 
KI 1.27 me.q/10'Og . 
Nat 0.85 meq/l00g
Cat 39.06 meq/100g 
.Mgt 10.37 meq/l00g 

Il' 
" " 1 > 

-
"''1J 

'l, 

1 
l 
1 
1 

1 

L 

. 



67. 

HARSH STUDIES 

STAND: 20 OBSERVERS : AA 
AB 
JP 

DATE 7/6/70 

LOCALITY: r'~ inl.:4nd 

• 

COLf... SP~CI'10 

C1.rcx aou1. t 111 s 
[ 

C::\rex lü.custriR 
"'1 

Saorlnnlum eurvcaroum(_ 

\ Onoc)('[3. senslbl11s 

Çampanula ~n~rlnoldes 

Lyco'Oul'; eut'opeus 

Dryopterl~helypterls 

Lythrum Sal1carla. 

Galium palustre 

.~ 

.. .. ------_. 
~ 

-
• 

DEAD I!.z\Tl:~IlL (;'lulch) 

~ENVIROm1ENT1\.!, FEA~URES: 

~'lATER DEPTH 7 cm. 

SOIL 
pH; 5.9 
% orp;anlc ffi'3.ttera 84.9 
~ Cqrbon z 49.73 
% Nitro~en' 2.53 

1 1 1 
1 j.f) Dfi J HT 

1 
Phe, Hh 1 nw 1 

! 1 1 Yg.1 1575;~?O.% ! 1 '3'.J. !J. 39. ~ 93 l"r .1 

1 L~1 
; .1 .\~tF 1 

1}4·21 82 Fr. 1 ~7~ ~2% i 
1 

1 ! 1 1 1-
1 21 111.0 49 Yrr,. 9% 6% -1-

. 12 ! 1:.6 
1 

2.3 Veg ; 

! 12 1 0.11 
1 

16 Vcg 1 

9 1.1 25· Veg 
1 
1 

• 41 0 • .3 \9 Veg l 
1 

~ 1 ~ , 1 1 0.1 17 Yg 1 

1 

1 0 1 + : 17 FI. i 

1 
l , 

1 . 
1 

1 
".' 

i 

1 
! 

H. 

1 
t 

~78 .ls . 1 , 

li ionSI 21.5 meq/100g 
KI 1.81 rncq.!100g 
Na & 1.29 roeq'/lüOg .... 

Av~llable phosphorus& 6.26 ~OOg 
. "" 

Cal 48~65 rooqllOOg 
IVJg 1 13.96 meq/10Qg 

,./ 
• .1 



. '. 

ST~ 24 

LOCl\.LITY: 

COLL. 

G:2.J8. ITl"l r:ro s t 1 '1 

l'1MSH STUDIES 

OBSERVEP-S : AB 
,JP 

Island south of Chr1st~tle 

, i 
SP~CI~S i{J 

1 

DTj , 

C:l na" p.ns 1 r3 , ~ JO b 5. 8 

HT 

Go 

~O5 
1 1 

G:ll:ex a9U~1.tl1\s 87.0193 
" 1 l \ 

CrlrE'x 1acustri.Q 120 1 3.4 89 

Onocle.'l r3p.nf;lhll1.s , 9 2.2 22 
\ 1 

Convolvulus flcolum 
, 

9 1 0.4! 49 ~ 

Lysi meh lA. th'Trf; 1. flora Z , 0.2 20 

• 1 10.6. ).5 Rum<3x orbleu1atus 
1 

1 1 0.2 21 r,vonteris thelvoterl!'l , D -
).9! 1) 

, 

I:nro t i p-ns cllocnsls ~19.ny , 
! i 

\ 
1 

'. 
Il. 

"-1 

.. 1 1 
'Il> 

DEJ\D I1AT~~J Ar. (r1ulch) 637.1 

ENVIRONMEî-TTl\L FEATURES: 

HATBR DEPTH J Cl1. below so11 , 

SOIL 
pHI 5. J 
% orgnnlc m~ttera 40.6 
% carbone, Jo, 28.6.5-
% Nltrogcnl 1.12 
Avall~ble phosohorus: 10.88 mg/100g 

68 • 

DATE 11/6/70 

1 
Phe, Nb DW 1 -YG 1 

1"1. 1 47i~ ??% 
1 1 

Fr 1 38ib 53% 1 

Yg ! ! Fr 1':1 20,% ;J 

\' , 
Ver; J . 

1 

V<?>s:s, 1 

Vcg 
u 

i 

! 
1 

Ve?; 1 , 

! Veg; 1 

3eed .... ing 1 i 
1 
1 

·1 , 
1 
, . 
1 

! 

. 

H ions t 16.7 meq/100g 
KI 0.85 meq/100g 
Na & 0 • .56 mcq/100g 
ca 1 25.17 meq/100g 
;1g & 5.00 meq/100g 

, ' , 

1 

" 

j 

-.., 

~ 



STAhTD: 25 

LOCALljy: 

.. 

HARSH STUDIES 

OBSERVEr-S: AB 
JP 

Islan~ south of Chrlstatle 

69 • 

DATE 11 

COLI .. sp~cr:;;Se 
1 ~ i 1 1 
1 i-f) DrJ r liT phe, No m~ 1 

~ 1 1 !P; 1 

~2,~ ! Cal3.m'3.7r()f-~t1!'; can~Hlensls 20 158.~ 78 FI 1 62-} 
, 1 -

Yg 1 ~ 1 • , 1 
SLi 

1 
C'3.rex ~Hl ua t 11113 1 50 :51.81 Fr 1 ~ J":~ 20.~ 1 

! 11 ~~4.6! 111 
1 

J% 17;.t 
, 

T:[oha an .ms t ifoll8. y~ 1 

Ga m:Jél nu 1;~ a'O'lrlnotd~s 
1 - -

Lys1 T0chla th.vrsiflora - , 

Imn:::ttlens capensls 

Polya:onu rr} allohlblum 
, 

G9.11um ap'J.rlne 

1 . 
/ / Cl 

l 

DEAD l!l\'I'Z":'! j',TJ (Mulch) 
. 1 

:CNVIRONrA.El.'TTAL FEATURES: 

" l·vATER DEPTH & 00 cm. 

SOIL 
pHa 5.8 
% organlc matter& 4).9 
% ~Q~ 1 25.07 
% Nitrog~nl 1.12 

· 
! 
. 

, 

1 

· 
1 

1 

, 
\\ 
1 

6 ! 0.1 

2 1 0.51 

2'" + 1 

1 1 o. 5 

1 1 t+ 
, , 

, 

\ 

\ 
ls69.15 

". 
} 

Aval1able phosphorusl 21.60 mg/100g 

, 
371 Vert, : 
,li ] 1 

38, Ve9'" , 
~e C,l'l- 1 

8. 1n13 1 

41 

17 

t 
Veg . j , 

-

1 Veg 
1 

i 
1 

1 

1 
1 

1 \ 
: \ 

! 

r.r ! 

, ,( . . ! , 1 

H iorts, 14.0 meq/l00g 
KI -1.)3 meq/100g 
Na & j 0.58 meq/100g 
ca * ?/l. JO meq/100g 
11g: )V.44 meq/100g 

\ . 



HARSH STUDIES 

OBSERVEP-S: AB 
JP 

LOCl'.IJITY: Island south of Christa tle 

- -
1 

70. 

DATE 11/6/70 

1 1 
1 ml 1 COLL. SP;:CI-::;S , Ir) mll lIT Ph'-:l Nb 

J 
1 1 1 

, 
64% 1 T.vnha 'n.!1 <TU s t t folia ~1 .351. ~ 14 ~ Ygi r. 3;~ 1 

CArex aqu:itills 48 :50 el! ,87 Yg ! P-2,b ~2~ 
1 \ 

fr. ! , 
1 

!1141 4.! 
1 ! \ 

~mD8.nulq a narino1dcA JJ y~ 1 51 <~ ,. 

!9.5 1-'1 
Pote-ntl11a D:::tlustris :) 56 bud ; 

1 r r 
1 PhraA'rnltes comnunls :1 12.1 1

112 (~-
1 

C?- J.3 'TI? -zr 0 :'1 t 18 c"lnflr1pnfils ·2 io 0 6 i64 'VC'-1:, ! . 
10.2 !33" 

1 
1 

i Eou lsetum fluVll'lt11.e '1 Ver:r: 

1 1 
1 

y~ 
Lys lm~ch t~ thvrslflora :2 0.2 IJ2 fI 1 1 . -!1) Il 

, 
G'lllum n3.1ustre + YP: 1 1 

-------- il 
, 

Cicu tA. aüblfera > + lJB Ve3 1 . 
~J 1 1 i vula-::\rls few ,FI 

. 
Utlcula~l<l + + 

Lemna trlsulca fel'l + 
i 

+ Veg 1 
T 

, 

990.17 
, 

DEAD 11..1\'1' :::r--:. l è. r 1 (i1ulch 1 , 1 !' 

ENVIRONMENTl'.L FEnTURES: 

NATER DEP'l'H & 8 cm. 

SOIL 
pH, 5.2 
% organlc ~~tter, 69.6 

\H ions: 24.0 meq/100g 

% Carbon& ~O.12· 
% Ni tro8;en t "\ 1.54 
Ava 11ablè phoTOhd'TUC' 1.3.27 mg/l00g 

\ 

K: 
" Na, 
~ ca 1 

Hg, 

1.25 tileq/100g 
0.73 meq/100g 

49. JO meq/l'OOg 
5.42 meq/100g 

< 

~ 

--



• 
71. 

HARSH STUDIBS 

STAND: 27 OI3SERVErrS: AB DATE 11/6/70 
JP 

LOC1.LITY: Island south of Chrlstat1.e 

1 
l ' , 1 

1 
' 1 

0',.( COLL. RP2CI~C ! j{J 1 D'1 1 lIT l'he, Nb . 
1 ;- , 
1~4 ! 1 

CSl.;r~:x rll "tnrlra '16.8 55 fol 1 ?9% J~ ,) 
1 1 : 1 1 

Î50 ) y,) :ebra.7::f,Ü t~s C () 'fl"Jun 1. s ;155.}9 1) 26% Q7% i - l' 

!22.d ;-Poten t i 11,Q 'OQJustris 
1 
'26 

, 

Ca rnp-:nula al)")rlnoldes :)6 0.6 
1 

Carex HOU8 t 11 ls '12 Il i .6: , , -r- 1 
9 Cal!1. 'T;=i """"o~t 18 cdnrldens 18 11.6 

Lvslrr.."lchla thryslflora 
t 

2 10" 8 
1 

1 .. 
!3~8 .,1 110ss snecles : 

'\ . , 
L~l 1 1 . 1 . 

1 -
1 

1 
, f . 

DEAD r!.Z\TE~-:'IArJ (l~ulch ) ~16. 4 

ENVIROmv1ENTAL FEATURES: 

HATER nI::PTH 6 cm. 

saIL 1 

pH. 5.5 
% org<lnlc lIl3tterz 81.2 
% carbon l " 52.10 

. % Nltro~cn& 2.09 
Aval1~ble phosphorusl 8.95, mg/10pg , 

! 1 

y~ ! 14% 4% 
, . 

17 Ve 1 , 
ygT 1 

84- Pr 1 , 
17 1 Vep: 

1 , 
1.) VeQ . ! . , 

r 

1 163% , 

1 , 
1 

~ : 1 i 
\ _\; 

\J' 
, 1 ! 

.. 

H Ions, 21.5 meq/l00g 
K' 1.76 meq/l00g 
Nac 1.12 meq/100g 
Ca 1 52..20 meq/100g 
II~g: 8.01 meq/l00S 

" 

\ 

, 

r 



'e \- . 

.... 

STAND:, 28 
\ 

LOCALITY: H9.1nland 

COLL. 5P;::::CI~S 

Carex aquqtl11s 

Dryopterl:J Thelypterls 

Onoclea. sensibl11s 
\ 

carex dla.n(1ra '" 

" 

j 

, 

, l-1ARSH STUDIES 

OBSERVERS: AB 
JP 

1 , i 
1-1') ml 1 nT 

1252 1219 91 

i 49 ;12.~ 42 , 
! 46 117. 43 

27 ! 7.2 64 , - , 

DATE 17/6/70 

1 phe, lJb 1 D; 1 

1 
Frl 56% 71t 

'1er:; ~ 4~ 
1 

11:~ i 

i/eg 1 10;;; 6) . ! 

6% 2~ 
: 

Fr i 

1 

Spar~~nlum eurycarpum 
1 

11 111. 8 68 IVeg " 1 

Hyperlcum vlr~lnlcum 
0 

Ir1s verslcolor 

Typha angustlfolla 

carex striota 

Calarragrostls canadens lB , 

Lythrum sallcarla 
, -

Ly s 1 ma. c h 1.1l. thyrslflora 

Gallum Aparlne \ 

DEN) I!1\~AL 
. 

ENV:t:ROmtl::rTT1\L \.~ATURES : 
~"ATEI~ DEPTH 

SOIL 

) 

t 

~ .. " 

_. 

r , 

1 

, 
1 

, 

\ 1 

i 
1 

i 15 /1.3 16 

8111.0, 65 
1 

8 118.8 83 

6 

5 

5 

5 

4 

4. : 71 

0.5 76 

4.3 42 

0.7 31 

+ 15 

) 
/ ; 

/ 
.. l 

-Je'?ü 
11lng 

veg 

Veg 

le~ 

veg , 

1 
.lJeg 

Veg 

i/eg 

-, 1 
J 

" 

1 
\.., 

Bee next p.'1ge ••• 

e , 

" 

1 
1 

! 
1 

1 
1 

i 
1 
1 

! 
: 
1 

! 

" 

" 

.,. 

.. 



73. 

ri 

.. - - -- Il - -

.. ~ 
'\ 

z.1ÀRSH STuDIES 

1 

STAND: 28, p. 2 
1 ~ OI3SERVEP-S : AB DATE 17/6/70 

LQCALITY: 11slinland 

COLL. SP2CI~~ 
, 
• l)Ql~é:QrlU!i1 [' I1nb1blu rn \ 

j ~ 
. 

, 
C~I:ex l.acustris 1 1 1 \ ~ , 

Lyr,oQUG eUTorleu$ \ 
1 

G9. }'jJlm nnl\N,tre ...... 
" 

! 
Imt>9.tiens canensis 

Bijens' cprnua' . 
r 

, . 
~ 

Q 

" , 

, 

DEAn f!Arj'T;'''' l F. L ... J..J ...... 1 (~:ulch ) 

, 

ENVIRONHENTAL FEATURES: 

NATER DEPTH 6 cm 

l 'SOIL 
pH' 5.0 
% organlc ma t ter: a8 ... 0 
% carbon, 16.22 
% Nltro~enc 0.80 
Aval1abie pho$~hOr~s '\ i,. Z2 

, , \ 

.1 

1 
r 
j 
1 
1 

1 , 

: 

! 

1 

1 
: 
, 
1 

i 

JP 

1 
, 

; 1 
~ 

Nb Î Dil t 1 
, 1 

i;) nq 1 HT PheJ 

! ! 1 î 
Ve~1 J -0.7128 

1 :,0.3' 7,2 Ve&! ' 
, 
1 

11 0 .2 J1 
1 ! Vegl 

\> . 
1 + 20 Ve;:t, i 

~ee i!. , 
,-

2 1 + 10 ,-J:irr ~ ! 

! reca. J 1 + t 11: 
in,-=; . -

l· 
1 . 
! i 

1 1 
-

1 

! i 
1 ! 

-, t 
1 " . 
-1 . l , 

t 

- - -- - ~ - ! 876.9 . 

, 1 

H ions. 1~,~ meq/l00g 
KI ·0. 5ÇJ mcq/lo0g 
Na 1 0.44 meq/fpOg 
Cas 17.18 meq/l~Og 
11g, 3.78 meq/l00g mg/100g 

-

~~ 
-~ , 

( 



• 

STAND: . 29 

LOCALITY: r~lnland 

c 

HARSH STUDIES 

OBSERVEP-S: AB 
JP 

74. 

DATE 17/6/70 

"1 ~ , \ , 1 1 
C,;;...O-:L.-L.-. ____ -:--..;;.S,;;:..P.::::2..;;.C;;;.~...ct;;...[; _____ ~+_~..;.I:f~)~I~D~tJ-ll'.-:,H:..:.,M.:;;-..J. Phej, Nb DW . .......l.' 

<\ l :. t l ,~,.afl ,,~ 
C:lrex aauatl11s ~ /" 47 IJ7.~ 103 ~ 126% 15} "~1 

. ., 
Lythrum Sallcarla a 

Typha. a!l~stlfo11a 

carex' la custrls 

Campamila a~rlnoldes 
v, t ' 

Carer lasloce.rpa\ ...-. 
_.IJ ~, 

D~yqpterls th€~ptetls 

$aglttarla latlfolla~ 

care~ strlcta 

Potentille. palustrls 

Lj'S inn,ch 111 thyrs 1fIora 

Clcuta bulblfera 

ENVIRom·1E~,rrAL FEATukES: 

NATER DEPTH 

saIL , 
'1, 

1'2.2 79 ~eg 
" 

!19 0 ! 41 30 iVe g 

7 1 5.4 66 r-~· 
1 5~~ 0.4. 28 Veg 

! 
1 ~ 1 1.1 J8 V~g 
j 

1 2 1.2 44- ,Veg' 

1.7 67 Weg 
, 

3 0.5 25 ,Veg 

1 o. 'i 25 !veg 
1 

+ 1 JJ 
J 

~èg 1 

, 

...-. G 

see 
\ 

~ " " ' l 

J 
L 

1 

\ 

, , 

Jf' 
." 

1 

. ~ 

i 
! " 

r... J 1 
1 1 j v c, 

'0' 
~Io-

1 1) 

! 

, 1 1 

next palfe •• • fi li 

j. 
-, 

, 

, 

, 

\ ,~ 

f' 
1 

~ 



• 
STAND: 29, p.2 

LOCALITY: ~alnland 

COLL~ SP2CI'3~ 

G3.l1wn palustre . 
- , 

Imn9.tlens C3pensls 

Utr10JÙR.).'1a vul C"9. r ls 
Q 

Lemna trlsulca 

Moss 

--
, 

1 

.~ ... 
• 

\ 

-

-

.' 
J.1ARSH STUDIES 

OBSERVEUS:AB 
JP 

1 

Ir.) : DU 

i 1 1 + 

i 1 
, 
1 + , 

'reliT + 
, ;few + 

, . )4.9 

, 

, 
1 , 

j 1 , 
i 

1 

1 

75 • 

Q. 

DATE 17/6/70 

i 
Phe! 1 HT 

1 ! 11 Fl 1 
;3eed· 1 

9 !Lin, t 

6 rveg -.1 ! 
tve.8 , . 

1 -
1 - - t 
' .. , , 

1 
i 

1 , 

1 
1 
i , 

. i 
; 
j , ! 

t 
DBl\D I1J\TB::'tIA!, (t1ulch) 569 3 . 1 . 

• 
> ENVIRom·tEHTAL FEATURES: 

~'1ATER DEPTH 11 orne ' -

saIL 
pH; 5.7 
% organ1c matter, 89.0 
% Carbone 51.18 
% Nitro~en. 2.64 
Avallable phosphorusz 4.12 mg/100g 

') 

.' 

H ions c 19.0. meq/l00g 
Kt 1.94 meq/l00g 
Na, 1.44 m€qjlOOg 
ca: 56.80 moq/l00g 
ivlg. 1'~.81 meq/l00g 



" 

MARsa STUDIES 

oaSERVEP-S: AB 
JP 

STAND =)1 

LOCALITY: Chr1statlc Island 

, i \) 1 
COLL. S!?~CI~G n:) "mJ 1 HT Phel 

• 1 ! ~t) 1 
Carex aQV9.tll1s 1195 :146.~ 87 Frl 

~ • 1 1 :1(; r 
C3.rex strlcta ! 27 :15.0. 83 Fr , 

r -! 29 1 4.' 
1 

DryopterlR Thelynteris 30. Veg 

camD~nula aparlnoidJs ~--/ ; 49 1.C 27 VeE 

! 2.5 calaQq~ro8t1s canadensls : 22 581 Ve~ 
-

17!1.f 3J Ve~ Lyslmachla thyrslflora -

Typna an~stl'folla ~ 1 

" 
11 22.5. 97 Ve~ 

Ca.rex lacu~tr1s . / 1 
9.1,).~ : 6f Ve@ 

i 

C9.rex las10carna 1 9 1. • 6~ Ve~ 

Ca.rex d ian1ra 1 6 o .~ 4'i 
Yg 
fr 

Iris vc>rslcolor 6 15 •. Fl 
5;bud 

p 

~tum eurVC9.rnum 4 4 •. 71. Veg' 

Potentl11a palustrls 1 B.l 8E Fl 

DEAD I!.l\TE~IAL 
~ 

ENVIRONHENTAL FEATURES: 

WATER DEPTH / 

76. 

DATE 18/6/70 

. 
1 l~b DW 

f8% 59~ 

'7% 6~ 
1 
i 

! 
. 
1 

r 
! 

1 
1 

1 
i 

1 
t 

i 
! . 

. 
1 

1 
l 

, ! 

" 
saIL . see next page ••• 

. 

, 



, . 

. , , 

STAND: 31, p.2 

z.1ARSR STUDIES 

OBSERVEns:AB 
JP 

LOCALITY: Ch rlstatle Island / 1 l' 1 ~ ,,' \. 

/ ~ -r ' . 
1 f 

COLL. r-:: ~p7cMr ) 1 If) 1 ml r HT f v J~ 1.) 

a.o;l ttlrla la~lfolia Il 1 .0.3 29 
----- J il 1 1 

Rumex orbicularls 1 + 
1
31 1 

• , 
!1 1 B1.dens cernua , + 9 . :1 8 Lycopus unlflorus + 

W 

Hoss 
1 1·7 

j l . 
- 1 

1 1 : , 
1 - ! 

i • 
, 

, 

DEAD 1!2\Tr::~IAL (Œ1.lla-b) ti7ti .2' 

ENVIRONt1EHTI'.L FEATURES: 

l-'lATER D P~H & 4 cm 

.5 
% or~~nlc m~tt ra 65.8 
% CUrbon. 41.41 
% Nltro~enl 1.85 
AVc..tl1nblc phorus 1 9 .19 m!~/100g 

( 

77. 

DATE 18/6/70 

1 

Phe! Nb I_DlI ! 
1 

ye~1 

vegf 
1 . i 
1 1 

Vegl 
Seeél · lin ,~ 1 

1 

,r 
: 1 

1 
1 

1 
1 
1 

! 
-j 

1 

.1 
, 

i 

, ! -, 
1 -

1 

· · - i 
! 

1 1 . 

H ions& 21.0 meq/100g 
KI 3.98 meq/l00g 
Na, 0.96 meq/100g 
caz 44.40 . meq/100g 
MgI 6.98 meq/l00g 

-~. 

. 

r 



78. . -
" 

, "\ 
'J 

. "" 

e Hl\RSH STUDIES 
......... 

, 

STAND : 32 OBSERVEUS:AB "f.,..,.,_.~ DATE 18/6/70 
JP 

, 

LOCALITY: Chrlstatle Island 1 . 

, . 
, 1 

1 
1 1 

COLIh SP2CI~C i-f) 1 nB 1 HT Phej Nb ,Dfl 

1 J51-' )18 
Ygl 

'i9~ Carex aquo.tills 4 9{ Frl 54'~ 
. , 

1 'FI! 3~1 1 . Cb:1a ma.I?;l'OS t i 8 canad en s 1 s < !97 ; 18. <~ 5( 15;;; 
, 1 . 

9L 
1 

9% ! Typh9. anqustifolla j 22 ,1}8._ Ve I?; 1 J"'-~, 

: 36 '27. ( 
rg 

5iJ 
. 

Carex strlct~ 9( ~::r 6~ 1 , 

1 1 1 
~panula anarlnoldes 

1 : 56 10.91 24 Veg 1 

" l? .1 
! Galiu:n palustre .,':J : 17 17 Veg 1 . 

Hyperlcu~ ~irginicum 
1 

;16 10.4 18 Veg 
1 
1 

1 

110 10 •1 
, 

Viola palustris. 5 Veg 1 

• 
Lycopus unlflorus 11J 0.5 11 Vep; i 

-- ! -r carex dl8,ndro. , 
116 1.9 50 Veg -

Dryopterls Tl1elypterls 4 0.4 
, 1 27 Veg 

! 

Polygonum a'11nhlblum 3 0.4 35 Veg ; 
1 

Viola. p..'\llens 3 + 6 Vcp; 

, Moss 
OEAD I!ATE~IjI.IJ (I·~.llch), ,f~~' { !25% . i 

1 

, 

ENVIRONHENTAL FBATURES: 
: 

~-JATER DEPTH 00 cm 
' .. 

SOIL 
... ( 

pHa 5.5 1 H ionsl 24.0 meq/l00g 
% organ le matterl 81.1 \ KI 2.07 meq/lQOg 
% carbont 47.05 Na 1 3.27 mcq/lOOg 
% N1troeenl \' 2.13 Ca 1 ,56 ~OO moq/l00g 

" Aval1able pho~phorusl 7.05 mg/lOOg ,·lg & 8.64 meq/10Og • 
-. 

.... _ ... -
, ) 

. - < 



• l-1ARSH STUDIES 

STAND: JJ OBSERVEP-S: AB 
JP 

LOCALITY: Chrlsta.tie Isla.nd 

" 

COLt. SP:;::CI::r; 
1 1 

IX) ~ ml 1 HT 
" 

~87 b20. Cnrex aquntilis 5 10 

! 1 1 
Carex dlan1:ra 59 :1.0.5 62 

! ,-
Carex la.slocnrpa 1 47 1 7.4 52 

, . 
Typho. an~stifolla : )8 ~27. ~ 12 

Ca 18 mQ ~ros t 19 canadensis : 25 )2.5 4) 

carex stricta 8 b.1+ 90 
..:: 

6 ~.J 28 Potentl11a palustrls , , . 
1 

Campanula. ap~rlnoldes ~ 18 b.J 14 
, 

L ycopus unlflorus 1 7 + 8 

Viola pallens 1 ) 0\- 7 

Callum paluGtre 2 + 6 

Utrlcularla vulgarls ~ny 1.4 5 

Moss 324 ~8 

DEAD lV\T~~IArJ (~1il] ch) L~90 ,Jl. 

ENVIRONMEt,rrAL FEATURES: 
. ! 

\'lATER DEPTH 1 2 cm 

~RIL 6.0 
% organlc m~tterl 60.4 
% Carbon, 35.26 
% Nltrogen 1 1.51 , 
Avallable phosphorusl 12.83 mg/100g 

79. 

( 
DATE 19/6/7ro 

1 1 rh<-:t Nb Di'l 
19l ! ~ fr! 47% 31% 

xe; ! 1~ 1 
fr 1 15;.-; i 

- 1 

! Yg _! 
fr i 
!' J.!. 

10/~ 18% 
, 

P 'c)\Ad , , 

vagI 
~ 1 

1 -re. 1 
fr \, 1 

1 
!eg 1 , 

r Veg 1 

Veg i 
Veg "f , 

1 
1 Vég 

~ i 
Veg i 

1 461 
1 

. 1 1 

H ions: 18.0 meq/l00g 
KI 1.29 meq/l00g , 
Na J 1.00 meq/l00g " 
ca, 57.49 meq/l00g 
Mg. 9.00 meq/l00g 

;. 

\ 



",. . 

STAND: 34 

, , 

HARSH STUDIES 

onSERVERS : AB 
JI> 

LOCAbITY: Chrlstatle Island 

, 
l{) ~. D:l 

t 
COLL. Sl?ECI!;S HT 

Cf!..r_n.:: naw'l. t ll~s ~~ S ~ 07. J. 11 
• 1 1 

çalF..1OU ~o[-;t 18 ca.n<;\dens la 46 :10.6 67 --- . --+ 
1 

Ca mnanula. a o3.rlnoldes e1 0.1, 15 
" 

DryoDterls Thelynterls 15 1.8 28 
, 

TyDh~ anaustlfolla 13 tJ)~01112 , 

12-.4! 26 Polyp;onum amuhlblum 13 

Carex Iacustrls 8 ~6.1! 98 
1 

1 

Carex strlcta : 8 1 J.7 74 
j 

0.11 Lycopus unlflorus 14 8 

Lys lm.:'lch la thyrs 1fIora j'4 0.1 18 

IAthyrus palustr1s 2 0.1 11 
. 

Clcuta bulblfera 1 + 12 
1 

Viola pallens 1 + 5 

~ \ DEl\D I!1\TE"~IAL 

ENVIRONMENTAL FBATURES: 

NATER DEPTH 

80. 

~ 
DATE 19/6/70 

1 
, 

1 Phel Nb DIx . 
1 

:> l<'r! 72(·; 86"'; , 

Fl ! 1 

1 10~ 2%1 
1 ! vegl ~ 

. 
Veg , 

1 

rg 1 

fI , 
Vep; 

, 
1 

Veg ! 
! 

! Fr , 

Yg i 

Yg 
! 
! 

Veg . T 
i 

Yg, 
1 

Yg 
! 

1 ! . 1 

saIL 
.. see next page ••• 



.... • e 

0 

- < 

~--

STAND: 34 p. 7,/ 
LOCALITY: ( 

If 

" 
l·l~RSH STUDIES 

OBSERVEUS:AB 
JP 

81. 

DATE 19/6/70 

COLL. 1 ~ Nb DU 

... : 1 

1 

l 'I l ,,1+ __ : 15 ~.~7 __ ~-+' __ ~ __ +-~ ___ 

'l 1 1 

1 

1 • 

1 
1 

------~----------------------------_4--~--~--_+--~--_+--~--~--~----
1 

\ 

DEAD 11ATE~IAL{I1ulch) 

ENVIRom-mHTl'.L F EI-\TURES : 

~'1ATER DEPTHJ 2 cm 

sarL 
pHI S.8 
% organ1c matter& 74.1 
% Carbona 42.98 
% N1trogenc 1.60 

l 

'48.~ 

Ava11able pbosphorusc 7.95 mg/100g 

! 

1 
T 

H 10nsc 14.0 meq/100g 
Ka 1.54,meq/l00g 
Na. 1.03 meq/100g 

.,Cal 49.80 meq/l00g 
Mg.} 8.10 meq/100g 

',1 
~ . 



82. 

HARSH STUDIES 

STAND: 35 

LOCALITY: 

OBSERVERS: AB 
JP 

DATE 19/6/70 

Chr1sta t1e Isla.nd 
, " 

COLL. SP:3CI1S 
! ' 1 1 1-ID1 1 1 l-f) j. n: 1 HT phe, 

k86 609. ~ 93 
Yg 1 ' -

Csrex e-auat111s fr 1 51~ 42(1~ 

k74 
1 

i"r ! 1 
Care~: 18. s locarp-~ ~.02. 9 81~ 401, 17% i , ko- t ! 1 1 

3% Caln.ID"t p:rostls ('.9.nadens ls j 91 71 Fl 
, . 13% 

: 14 6.9 82 
Yg " carex stricte. fr 1 

, , 1 

Campanule. ar~r1noides : fT' + 1 1 S Veg: 1 

6 0,11 1 
~erl~um v1r~inlcum 16, Veit 

1 

t 
G"llju!"l p~ lustrp. ! 41\ 1 1? VelZ, ~, 1 

1 
1 

+~ 1 
L~sim""chla thyrslflora 1 1 27 Ver(, 1 . 

+ Il'5-
Seee 

LXCODUS seedllnp: 1 1 f-1..1nb: i 
1 ! t 

1 li06S 
\ 1,5'5 6 26~ 1 

1 1 i 
1 
! 

'\ 

! \ 

DEJ\D IlATE~IAL (lîulch) 213'114 . 1 
" 

ENVIRONHE~rrAL FEATURES: 

t,'lATER DEP,TH & 2 cm ) .. 
saIL 
pHa 5.6 
% organ10 In..C\tter& 72.8 
% carbon. 37.88 

H ionsl 18.8 mcq/10 .. Og 
Ka &\.61 ,mcqilOOg 
Na a tf.81 m€}t]/l-OOg 

% Nltrogena • 1.82 
Aval1able phosphorus& 9.86 mg/100g 

ca 1 40.91 meq!100g 
Mg 1 7.51 meq/100g 

.-

. . 

1 



• 
o 

STAND: 36 

HARSH STUDIES 

f OBSERVERS: AB 
JP 

83. 

DATE 19/6/70 

LOCALITY: Chrlstatle Island 

SPZCI~C 
: j 1 1 

1,1:.). ml HT phe, "fu DH ' 

cnrex aouatl11s~ ________________ ~~~4_0_~~1._2_6_1~.~~_~91~F~r~l __ ~_3~7%~._5~2~:;+-__ ~li __ ~ __ ~ 
~68 4).6 71 Fr! 26,:> 9~ ! Carey. la s iocS\.r~ 

Ca]am~~o8tl~ car.adensls ~07 120.2 55 FI! 17% 4~ ! 
Dryoptcrls Thelynterls : 70 6.1 26 Veg 

1 

Ca~-~m~p~a~n~u~l~a~a~p_~~r~l~n~o~ld~e_s~~. ___________ :~3_1~1 0.4, 24 Veg 

H=Y ....... p;;...e.;..;_r.;..1_c_u_m--'v_i_r .... ~~ __ 1_n_l_cu_m ________ 15 0.2 14 Veg 

T:vnh9. an~stlfol1a : 6 12) .. 2. 95 Veg 

G~llum palustre 1 5 1 + 18 Fl. 
1 

LyslmQchla thyrsiflora 1 1 + 1 15 Veg 

~1oss 1 ~44.~ 

,DEAn f!AT,B:~rf,r.J (Hulch) 223. 

ENVIRONHENTAL FEATURES. 

't-'1ATER DEPTH: 00 cm 
'-

SOIL 

! 
1 

, 
1 

! 

pHa 5.8 
% org:tnlc IIl9.ttera 84.3 

H lonsl 20.0 roeq/l00g 

% Olrbonr 48.86 
% Nitro~enl 2.21 
Avnl1able phosphorusI 7i58 mg/l00g 

, 

1 

Kr 1.74. meq/100g 
Na 1 1.13 meq/100g 
Ca r 66.80 meq/l00g 
I1ga 11.04 mcq/l00g 

.-



, 
84. 

• <)7 

l-1l\RSH STUDIES 

STAND: 37 OBSERVEP-S:AB DATE 19/6/70 '. 
1 

LOC1\t~TY: Chrlstatle Island" 
JP 

" 

, f- I 1 1 1 COJJL. SP2CI~S Fr.) ;. ml 1 HT phe, Nb Dl.r 

k r' Nat 1 
Q!rex aQU~ tills .22 !304 .. b 93 Fr 1 ~~~ ~ZZ 

~ 12 
1 l.a t l 

1 ~x d le.cd:r:&\ 1 
' ') cl 82 Fr 1 2'5% 

l 
1 ! ca] P, ~t:'d~ro~ t' S ('8 n9.d en sis , 106 6.z 'l'l Vea: 1 20~ 2% 

FI , 
Tvoh~ nn~lDtlfo11a " '16 .:)9.3 1 Sl~ burl 1~ 12 tJf i 

1 1 

C.'lmr ..... n1l18 .. 3.n.q.l"1.noldps 1.. :1.1:\ o ?124 Verr: 
, . 

: 11 1 + 
See 1 

~nll~) lln'\ r, nl"ll ~ Q lin .. 1 

) 

1 13 10.Jil0 
1 J 

G~11um Da] ustre FI , 
1 ~at ! 1 1 
13 •0 64 OJ.reX' strlcta 

, 8 Fr 1 

1 1 

2f 1 ? 3\ ')0 
) 

1 
, 

i Carex l.D.QlJ.~~I~S Vor:r: 
f ! 1 

« 

Potent 111a. palustrls , ,1 2 4.5 35 Veg 1 

MOSB 324 8 

- 0 1 
... ! .. 

DEAn I!ATE~I]\L (ftlulch) 490 5 1 1 . 
ENVIRom,tEHTAL FEATURES: 

HATER ~~H t 00 am 

SOIL . .,) 
o-

pH: 5.6 
% organlc matter. 86.4 
% Carbona 49.27 
% Nltrogenl 1.9) 
Aval1uble phosphorus 1 1.46 mg/l00g 

H ions &. 1.9.0 meq/l00g 
Ka 1.69 meq/100g 
Na a4 1.14 meqJ100g 
ca 1 6).47 meq/l00g 
MgI 9.16 meq/100g 

e 

-

, 



85. 

lo1ARSH STUPIES 

STAND: J8 OBSERVERS : AB 
JP 

DATE 26/6/70 

LOCALITY: Christatie Island 

,., 

COLL. SP~CI~,S 

~ rex El,g ua t 1].,),s 

arex la R 19c!lr~ 

c 

c 

-lam~~rostis canadensls 
, 

D 

H 

ryopterls thelypterls 

ypericum vl~~lnlcun 

rex dlannra Ca 

T 

Ca 

ypha an~stlfolla 

mpanula ap~rlnoldes 

L ycopus unlflorus 

v 10113. pallens 
, 

rex strlcta 

otentl11a palustrls P 

Ga 

M 
llum palustre 

oss 

1 

DEAn lm "rI: ;. l i'.L (Ji\'lch) 

ENVIRONHEN'l'AL FEATURES: 

HATER DEPTH, 00 cm 

SOU .. 
pH' 5.8 
% oreanlc ~~tter, 90.4 
% Carbon 1 52.44 
% Nltro~cnl 1.96 

1 • 

Ph~ 1 1 
l.f..:> m7 1 HT Nb ml .. 

~16 bll. \ 1 

~ 10 Frl~ 18% 32% 
; , 1 Fr! 

, 
~ 81 :t) 5. 11 84 . 28)b 8% 

~34- r~o. 8164 
1 

21;~ 6;:6 FI} 

: 63 9.7 30 Veu; 
1 
~42 0.91 16 Yg 

.29 5.7 67 . Fr 

:23 ~05. ~ 15. Ve~ 4%.16% 

~1710.1 20 Vag . 
+ 1 10 

Seeql. 
117 J 1nr, 
! 

110 + 6 Y;1, 

8 11. ) 98, Fr 
, , 

6 4.2 ;6 Vert: 
, 

1 

1 2 + lB VerY:.. 
207,"~ 1 ! 11 '3. 1 

Avallable phosphorusa 4.65 mg/100g 

H ionsI 22.0 meq/100g 
KI ,1.64 meq/100g 
Na r 1.1~ meq/l00g 
ca J 55.60 meq/100g 
~';lgl 8.94 meq/l00g 

1 , 

1 
1 
j 

! 
. , , 
1 

1 

1 , 
1 
i , 
, 

i 
1 . 
1 

j 

1 
! 

i 

, -



86. 

HARSH STUDIES 

- STAND: 39 OBSERVERS: AB 
JP 

DATE 26/6/70 

LOCALITY: Chr1statle Island 

COLL. SP~CI~C 
1 1 • 

1 i{J: mI 1 HT 
1 Phe, Nb DH 1 

il! 1 

Ce.rex E!.oUfl.tllls '356 ~a9.~ 92 Fr 1 68,% 74? 

Calamar:ro'st 1.f: canadens 1.8 
, 1 

1 81 '24.5 62 FI 1 1 1 

Dryopt€'rls thelypterls !4516.1 31 , 1 Veg' ! 
Polygonum amuhlblum ' 15 7.2 42 Veg 

, 
1 

1 

3.~1 61 
1.&\ t 1 

C~rex strlcta , 13 Rr 
, 

H'~Qerlcum vlrr:ln lcum 8 O.l!. 19 Vcg 
1 
1 

êampanula El.narlr,oldes 1 61 0.1. 
1 

22 Veg 1 

1 
1 1 22 

peed , 
Lyconus unlflorus : + ~ .. lnf! 1 

, 
.. '~t 

CQ~ex 1~s1ocarn~ 1 1 O.' 68 ~T i 

11 Callum ,~lu:::;tre i 1 l 0.1 Vep 1 

Utr1culC\rla vulp:nrls .. 1 felt~ Ô.l I~ . Veg 1 

Moss 
, 

DEAD -IffiTEi!IAT.I O~ulch) 

ENVIRONtft.EÎ'lTAL FE1\TtmES ~ 

HATER DEPTH 00 cm <, 

SOIL 
pH; 5.7 
% or.ganlc ~qttera 93.2 
% Carbon. 54.08 
% Nltrogena 1.78 
Aval1able phosphorus& 5.83 

108 

207. 

mg/l00g 

.7 

\1 

) J 
! 

, 1 ! 

H ionsl 18.0 meq/100g 
K. 1.65 meq/100g 
Na z 1.1) meq/l00g 
ca. a 52.3) meq/l00g 
i18a 8.56 meq/100g 

-

. 

._- -----~-_. -" 



87. 

l·1ARSH STUDIES 

STAND: 40 OBSERVr:~ : AB 
JP 

DATE 26/6/70 

LQCJ\LITY: 
-\ 

Chrlstatle Island 
f / 

(. 
, 

COLL. S!'2CI'3'S 
., 

~ 

Œtrex aqua t ~lts .. - , ' 

Cc la ro6l p;ro~t ls c.::n9.dens t~, 

ca.rc): lasiocarpa. ~, 

Dryootcrls thelyPtcrts 

C$.rf'x dlandra 

ca IilP~Ul u] '" 0 :t::3 ;r: tn.Q.;t rl e 1=; 
0 ,-

Hvner~cum vlr~1nlcum 

Potent111a naluntrls 
~ 

EQulsetum fluviatile ' . 

Tyoha anmlstifol1a 

Viola pallens ..> 
0 

Gallum palustre 

Moss 
. . 

D:r;AD llATE~~IJ\L (lt,ulch) 

ENVIRON11.ENTAL FE1\,:I'URES: 

\'1ATER DEPTHa 00 om 

saIL ~ 

\J 1 1 

1 
• 1 ,1 

l,f) ; ml HT Phcl Nb m~ 

· h'- 1 ! !320 .358. + 95 Fr 1 ~ 57; 60% 
1 

Fl ! 1 : 1 

~1% ~20 18.3 78' 1;7 i 

~O5 J4.0 72 Fr ~5% 6~ ! 
· 29 2 .l~ 22' Veg 

0 

0 
0 

: 

! 1'..-:1 t 1 

11 2.41 65 Fr\. / 
! 

"" 1 
10 + 16 Veg J 

71 0.2. 18 
~ 

1 
1 Veg : 

1 
4 I l • 2 2l~ Veg 1 

1 

• 
o .h! 1~7 ! J Veg i 

1 

-. 
1 

2 9.8 134 Veg !, 

2 + S Ve~ 1 

2 + 8 Ve~ 1 

110~t4 
! 

1 " 
1.96.2 0 1 , . 

pHI 5.6 1 

% org~nlQ matterl 81.9 
H 1ons~ 2).0 meq/l00g 
Kt 1.85 moq/l00g 

% carbon. 51.02 
% Nt trogen. 2.20 (j 

Aval1able phosphorusa 4.95 mg/100g 
.J 

Na 1 1.19 meQ/l00g 
ca 1 54.25 meQ/100g 
Hg. 8.65 meQ/100g 
~ 

..... 

. 



, 
, STAND: 41 

,-

( 

. ' , 

," 

'M1\RSH STUDIES 

. Ot3SERVERS: AB 
JP 

LOCALITY: Chrlstatle Island 

. 
~ 

. 
COLL. SPZCI~D 

C3.rC!x aqùa t1lls 
• . 

cala~~rostls canadensls 

Oryopteris thelypteris 

O1mp3.nula aparlnoides 
/" 

Typha an~st1fol1a 

Lvcopw~ un1florus 

HyneT1Gum vlrp1nlcum . 
, 

F4ulsetum fluviatile 

Lysl~~chla thyrs1flora 
, 

Iris verslcolo:. 
~ 

Carex,' stricta .. 
"'" carex laslocarpa J 

Viola pnllens / 

DI:AD 'l1l'1TE:1IAL 

ENVIRONMENTAL FEATURES: 

t'lATER DEPTH 

\ 
SOIL 

r" , 
.. ... 

~ i 
ir..:> D~l 1 HT 

~)6 !131. ~ 95 
' 1 
~05 :77.71 66 
r 1 
! 60 ,12 • .5 29 

;.4) 0.8 32 
ç 

! 29 259. ~ 14 

)2 O.] 10 
, 

18 1 o. ~ 22 , 
1 

~ 12 1 4." 
," '" 74 
• O~ 1! ~1' 1 2 

i 1 o ." . . ~ 57 

39 35:1: 87 

1 0.1 75 

1 + 2 

, 

, 

,) 

/ 88 • 

DATE 26/6/60 

. 
1 

Phej Nb 1 D;-! 1 
1 

Fr 1 28/~ 17~~ 

FI r 
, 1 

22~~ 10% j 

Veg! 1 

• 
Ver:c, 0 . 

1 , 

(... F'l Il't:n 1 

P Po 6% ,33}. 1 
J" . 

Ver, --... 1 , 
Veg ! 

1 , 

1 
Vee , 

Ve~ i 

Vee 
, 

. 
,Fr 8~ 4~ 1 

Fr l i 
l 

Ver icr~, 
! 

1 . 
, 

(, 

se 

"--. f--' 

, 

~. 

) 



."" '. 

1 

• 1 

STA}.1J7: 41, p.2 

HARSH STUDIES 

OBSERVERS:AB 
JP 

LOCALITY: Chrlstatle Island 

GD.l1um n':).lur.tre 

\ . 
89 • 

DATE 26/6/70 
<J 

~~~~~~~~ ______________ I~' ~1~','_!. 1._.l.~~V~.fE~!' __ +-~~_l __ ~I __ -+ __ + O~ocle~ senr,lb111s r--~ 

+ 11 Veg T Comtel vuluo ::::en1um 
1 
1 1 

Moss 267 0 

u 

Il 

1 

1 
. 

( 

1 

DCJ\D 11ATE~Ii\L O!ulch) 117 1 

EINIROmmNTAL FEATURES: ) 

~'1ATER DEPTH & 00 cm 

SOIL 
pH. __ 5._5 ~_' -' -- -
~rganlc matter. 78.2 

.% Ca.rbon & 45.35 
% Nitro~en, 1.''93 
Ava11able phosphorus& 7.35 mg/100g 

34% 

1 
l ' 

1 

1 

1 

\ 

H lonsr-21.J meq!100g 
KI 1.63 meq/100g Na. 0.88 meq/100g 
cal 66.93 meq/100g 
!ols 1 8.36 meq/l00g 



STAND: 46 

LOCALITY: 

\ 
\, 

l-1ARSH S'1'UDIES 

OBSERVERS:AB 
JP 

Island south of Chrlstatle 
~ . 

COLL. SP~CI~r; 
• : 1 1 

i·f..) m 1 1 HT PIle) 

Typha ~n"-"Ust ifolla. 
\ 

Carex aqu!,\til1s 

Campanule ap~r1noldes 

Onoclea senslbl11s 

Lythrum sa11car\a 
1 

Calam'1.urostl p. canad ensls 

Ga1.1um palu8tr~ 

l.ysl~chla th~rslflora 

. 
Clcut~ bulblt'era 

, 

Utr1cular1a vU.la-arls & U. minor 

Moss 

ENVIRbNME.NTAL FEATURES: 
V 

tiATER DEPTH 1 8 cm 

SOIL 
pH. 5.4 

! 5 O. 1 J8 veg! 

J o.t 9 
1 
1 1 1 1.8, 74 

1 0.1 67 
1 

1 J 12 + 
1 

1 I l • 1 63, . 
+! 1 1 8 

! 

1 fel': + 6 

+ + 

Veg 
1,'1 
bud 

Ver!. 

Verz, 

Ve~ 

Ve" 

90. 

" DATE 7/7/70 

. 
1 Dii 

1 

1 'Nb 

65% 97?. 
1 1 

22% 2~t i 
! 
: 
; 

1 

1 

! , 
1 
i 
1 

'1 
1 

1 

1 

1 
1 . 
1 
T 

I---~~~~-~~ore;anlc- ma-tte~r, 68.2 
H ions, 16.0 --me<tfweg ~ 
KI 1.69 meq/loOg 

% Carbon. 42.17 
% Nltrogenl 3.91 
Avnl1able phosphorusi 14.62 m~/100g • 

Nal 0.62 meq/100g 
ca. 52.50 meq/100g 
11g 1 7. J4 meq/l00g 



,1 - .. 
> • 

STAND: 47 

l·1ARSH STUDIES 

onSERVErrS:AB 
JP 

LOCALITY: Icland south of Chrlstatle 

~ 
COLL. 

Typha Rnrrustifolia 

: -j 1 
i{) 1 nH ! HT Ph~ 

91. 

DATE 7/7/70 

57% 82){ 

, 1 l ''all~ i' :~J~~r~€~.T~,_n~q~U~a_t~i~1~1~s __________________ -+1_2_4~:2_J_.~6~8_2~Pr~~~~: ___ J8t. 41;1 ____ ~~--_ 
~I : 

.-fI t t ~c lrnU8 ,-a]'ldus 

camp~nula ap~rlnoides 

! 18 39.0 172 Fl l 145 7'}. ! 
. 12 O.J 34 Vee 

• 

~ 
Lvs1m3chla thyrslflora 

Ga11um D'llustre 

Utr1cularla vull""'arls & U. minor 

~loss 

ENVIB.ONHE~'ITAL FBATURES: 

~~ATER DEPTH, 9 cm 

saIL 
pH; 5.3 
% organlc Imtterf e.r.4 
% C9.rbon 1 37. J8 

1 o .L~ , 3 , 
, 

1 + 

! + l +j 
1 

1 

42. 
i 

1 

1 

% Nltrogenl < 1.25 
Availablo phoJphorusl 23.28 mg/l00g 

/.j.Q 

10 

9 

Ve,! -
Ve,? 

Fl. 
1 
! 
1 
1 

! , 

J 
1 

H 10ns 1 18.0 meq/l00g 
KI 2.19 meq/loog 
Na 1 0.52 meq/100g 
ca 1 80.90 meq/100g 
f-lg& 7.69 meq/100g 



• 

• 

) ... .,.-

92 • 

J,~SH STUDIES 

STAND: 48 OBSERVERS:AB 
1 

DATE 12/7/70 
JP 

LOCALITY: Island south of Christatle 

, , . 
1 ' 1 Nb'\. COLL. SP;:::CI~C if:l j DH 1 HT phe, DH , ! 

carex aqv~ ti11s 

!~bha an~s~lfolln 

C2 mpanula 'anarlnoides 

C€.lcuran;roR t is can':lc1ensls 

Ly s 1 Il''1. 0 h lu thyrsiflora 

Carex laslocaroa 

Hynerlcum vlr~~nlcum 
/ ) 

Gallum palustre 

Dryopterls thelypte~lB 
~ 

Potent1lla palustrls 

utrlcularla vulgarls & u. minor 

Moss . 

DEAD I;"TJ...J AT.. (l'1vlch) 

ENVIRONMENTAL FBATURES: 

r~ATER DEPTH 9 cm 

SOIL 
pH r 5.6 
% organlc matterr 81., 
% carbonz 47.29 

l"Il • 
1142 ·132 .3 110 Fêhlir Ç'; 5/.:· .% 2L ':t 
i42 

1 1 ~~~m. 

; J·WO J 1 1-'11 FJ! 16~ 74' 
1 
'27 /0.'8 38 Ve~ 

, 
:20 1 .. 4 46 .r'l 
1 

:1~_!1.4 1 35 Vef 

6 0.9 

~ 6 10.4 
1 

1 

; 5 1 + 
1 

1 .3 0·3 

i 1 0.6 

~an;\ 1.0 

4.6 

192L~. f'l 

98 Ver:. 

12 Ve~ 

12 Ver:. 

22 VeF 

33 Fr , 

( 1 ! 

H 10ns 1 17.0 meq/l00g 
K' 1 • 86 JJ"q/100g 

% Nlt~ogen. 1.96 
Aval1able phosphorusl 6.38 me/100g 

Na z 1.14 meq/100g 
cal 70.40 meq/100g 
l~l 8.98 mcq/100g 

1 

1 
i 
! 
, , . 
1 
1 

1 , 
! , 
, 
1 

i 

1 

1 
1 
1 

! 
! 

\ 

\. 



, '. 

93. 

HARsn STUDIES 

STAND: 49 OBSERVERS: AB DATE 12/7/70 
JP 

LOCALITY: Island south of' Chrlstatle 

1 i 1 COLL. SP:2CI:;~ Fr:) ! ml HT phe, 

l'eX noue.t111.s ~16 ~ S s .. 10 
011' 

. 1"'1' 

1 i : 1 le, ma ftrost i's canad ens 1s __ ~12. , 4 ') Vcp-:, . . , -
r;yopterls t~hél;vpterls i /.6 3.1 23 Ve~ o 

ca mp~nula ~p~rlnoldes 

lEerlcum vlr~lnlcum H 

L 

L 

ca 

o 

G 

;r~ lrnach~a thyrslflora 

YCOPUB curoueUB 

rex strlcta 

noclea. senslbl1ls 

a.llum palustre 

M osa 

DEAn l1NrE~Ii\L (Nu) ch) . 
ENVIRONMElo1TAL FEATURES: 

i'lATER DEPTH 15 cm 

, 
. 20 O.s 19 Vert, 
1 
1 

9 10.5119 Ve~ 1. 

8 ~ 1 
4 0.2 10 Veft, 

1 
14 •9 

Oid 
: 4- 66 Fr 
1 

1 1 0.1 1) Veg 

1 1 + 27 FI 

0.4 
1 

, 

881~ 1 

I\Tb Im~ ! 
70(~ Q21 ! 

1 
:11+1> S<t, j 

! 
1 

1 

1 
1 

1 , 
1 
i , 

! 
1 

i 

1 

1 

i 
! 

! . 

SOIL 
pHI 5.7 H lons 1 16.0 meq/100g' 

KI 1.64 mcq,/lOOgl % organ le matterl 7~.J 
% Carbone 4).12 
% Nltro~enl 2.26 
Aval1ab1e phosDhorusa 4.87 mg/100g 

.' 

Na a 1.24 meq/100g 
ca: 50.80 meq/100g 
Mgl 7.82 meq/l00g 

---

, 

, 



-l-1ARSH STUDIES 

STAND: 50 OBSERVEP-.s: AB 
JP' 

LOCALITY: Island south of Chrlstatle 

, 
ml i UT COLfJ • SP~CI~!} l{) 

1 

, 

ryopterls thelypterls ~85 1 4.13 49 D 

ca rex aquatl11s 
1 1 

!t 74 157. ,7 88 

B 

L 

runanula a.parlnoldes 

ldens discoldea 

YGlm~chla thyrslflora 

Iris vcr~icolor 

lamarr'l"'ostls ce.na.densl~ 

c onvol~lus senlum l 

r-;lttarla latlfol1a 

c 1enta bulblfera 

T ypha s.n~st1folla . 
mu~tlens canensls l 

T ~Y'Dha la tlfolla. 

DEAn l1Ar:t'E~IAL 

ENVIRO~n1E~rr1\.L FEATURES: 

HATER DEPTH 

, 129' t)06 40 

; 30 208 l~2 
, 
: 27 5.4 46 

: 18 ~3. 2,74 

i 16 12.8 52 
i 
114 I l • 0 49 
j 

3e8! 55 1 8 

i 5 
., 

0.2 )2 

5 ~o • .5 151 

J + 2'2 

1 8.9 123 

94. n 

DATE 12/7/70 

1 
Phe; r..Tb Dt'l 1 

1 
Verd 31% 17% 

FI 1 29% 48% 1 

FI ! 
1 

Vef1:. 1 

1 

Fr 
, 

1 Yg 1 
F:r 1 

Veg 1 
~ 

Veg 

Vag j\ 

Vor.r, 
! 1 
1 

~em 1 1 '::>01 -0 

Vert. 1 
, , 

! 
Ve~. .-

1 , . 

SOIL see next page ••• 



•• 

NARSH STUDIES 

j; 

STAND: 50, p.2 OBS~RVERS:AB 
JP 

LOCALITY: Island south of Christatle 

1 

COLL. SP2CI~C lf) 1 DU 

il 1 llum p~lustre , + 
i 1 

llum aparlne kmy: 2.3 
1 
1 

1 

: ... 
! 

• , 
.. 

'1 , ... 1 

\ , 
'- ... 

1 
: 

" i 

1 , 
, 
1 , 

( 
, 

~ 
../ 

'L 
-

DEAD !1}\TE~IArJ (Nulch) 1;.51. 

ENVIRONHErtrP..L FEATURES: 

HATÉR DEPTH 14 om 

SOIL 
pHi " 5.5 
% organlc matter, 64.1 

. % Carbon 1 37.40 

1 

f 

% Nltro~enl ;1.79 
AVIll1ublc phos'phorbs & 4.28 mg/100g 

,1 

'\ 

95. 

DATE 12/7/70 

HT 
1 phe, Nb mi ! 

10 

33 

" 

1 ! Fl 1 

Pl ! 1 

J 
1 ! 

; 
i 

1 , 
. 1 

1 
, 

1 

! 
1 

1 j 

J , 
1 
1 

1 1 1 

1 
, 
1 

j 
T 

, 1 ! 

H ions 1 20.0 meq/l00g 
KI 1.J~ meq/l00g 
l\a. 1. J1 meq/100g 
ca 1 51.20' meq/l00g 
hg. 6.87 ~100g 

s 

, 

.. 

1 



95a. 

HARsn STUDIES 

L. __ .- l' 

STAlID: 51 OBSERVEr..S : Aa 
JP 

DATE 17/7/70 

LOCJ\LITY: l'.!llnland 

COLL. SP;:;CI~;; .-
C<1.rex le.cu f1trln 

Ca·larr.a{!'ro~tis c~nEl.dcnsls 

Acorus calamus 
1 

CIJ-rex strlcta 

L;v si ffi'3, ch in. th\l"rs iflora 

Eouisetum fluvl~ tl1e 

Ga.llum aoar~ne 
, 

Lycopu~ unlflorus 

Polygonum umphlblum 

Sp9.rean1um curycarnum 

lmpn. tiens caponBls 

~oss 

,< 

nCAn I!.l\T8:~IAL (MI.'lch) 
4 

ENVIRmnœNTAL FEATURES: 

HATER DEPTH 9 cm 

saIL 
pH; .5.6 
.% 'Organ1c nnttera 72.1 
% Carbon. 41.83 

1 1 - , 1 , ! i{) l mll ST t'he, Ub D'Lv 
1 

! i 110! 2B7 
-a11. 

115 F:r 1 4,7"; 66'{. 

6 98 Fr ! 
i" 

1 ' 1 ! 91 ~68. 28~ U% 1 

! 22 [51. 7 
1 

12% ! 82 Fr i 9'''/ , {'., 

' 'all ~ , 
: 16 ~O.J 72 Fr 7~': 21 j 

1 71 0.51 
1 . 32 Vcg 1 , 

4 Il.7 1 

57· Vfl~ 1 , 

1 
1 2 1 + 23 1"1 1 

1 21 
.. 1 . + 26 Ver; 1 

, , 

1 
- i 1 2.01 68 Vep; 

! i 1 1.9 71 Veg -1 

1 
peE;d . 

+ 7 ~lnœ 

4.1 

908!.1 
1 , 

H lonst 26.0 meq/100g 
KI 1.54 meq/100g 
Na 1 1. J6 mcq/l00g 

1 

j 
! 

% NitrogenJ 2.03 
Ava ilable phosphorus r 4.95 mg/l00g 

ca & 38.80 mcq/l00g 
Mgr 9.54 meq/l00g 

-.. -.&1 

. 



,> 

• 

96. 
j 
1 

: 

HARSH STUDIES 

, 
?T1\ND: 52 - ODSERVERS : AB 

JP 
DATE-17/7/70 

l' 

" tOCALITY : ~ lnland 

COLL. SP;::CI1C 

CaJJl\!\'O'I. PjTo:'tl:::: canc.dens1s 

carex ]llcu~tr1s 

Onoclf'a sens 1 bills 

L~sl~'1etl~[\ th~rrsif) ora 

CcrQI; r.trlcta. 

LyCQlm~ pnt,florus 

EQY1fi~tum ~fluvlatlle .. 
~ac;1ttarl(? la tlfolla • • 
Clouta bulbl:fera 

Scutell:?rja en11ob1.1:fol1a 

Spar~nlum eurycarDum 

Eu pa tor1 um pcrfolla tum 
T 

Tynha anP1.lstlfolla 
Hoss 

. 

1 

r--... DEI\D I!l~TE~Il'.L (W.llch) 

I ENV RONMENTl'.L FEATURES: 

re#; DEPTH 1 cm 

SOIL 
pHI 5.5 
% organlc nntter 1 79.) 
% Carbon& 46.01 
% Nltrogen& 1.37 

1 • 
1 I.DV 1 ' , I,f) . ml . HT Phe, t!h 

1 1 uldl 
.135190. 92 Fr ! 45% 22%~ 

1106: 291 
0+Q 1 1 

8 1: ,6 F.l!' 35% 71% i -
! !19 4.3 29 Veg 

> 

'12 2.1 .39 Veg . ! 

! 
1 

5 10. 5 10l Ve~ 1 

1 
5 0.9 30 Veg 1 

5 1 J.7, 70 1 
1 

: Veg ! 

1 i 1 

4 10•2 25 Veg 1 
1 
1 

0.8! 3J 1 4 
, 

Veg 1 

1 1.9 
! 

2 50 Veg , 
, 

1 
1 1 1.8 102 Veg 

1 + 49 Veg i 
. ! 

1 1.9 69 Veg 
2.7 ! 795!.2 1 

. 

H ions. 28.0 meq/l00~ 
Kr 1~63 meq/100g 
Na 1 0.91 meq/100g 

Aval1able phosphorus& 6.86 mg!100g 
ca 1 )4.70 meq/100g 
Mg' 9.91 meq/100g 

~. -



---_J~ 

• 

,J 

97 • 

HARSH'STUDIES 
• ..r • 

. ' 
STAND: 53 OnSERVEIlS:AB DATE 17/7/7''0 

JP 
LOCALITY: 1':'llnland 

COLL. SP~CI~D 

,. 1 , 1 
iof::> , D' 1 t HT Phe, 

Cala~~g~ost~s can~densls 

! ?Q ; 2., 2 17 F1! 

Dr..'lorrtcrJs thel yntp.rls ! 66 1 2/./-. 1:> 52 V~r:! 
f .. - -..,. 01 

11% 5% 

9% 29% 

1 
t 
! 

Ql.xcx ~g\.\atl11s . 42 195. _ 104 Fr 8;; 19% 
~~~~~~~~------------------~~~~~~~+---~~~~~-------- ---

1 Egulnetum fluviatile 

~lttarla la. t lfo11a 

Lyconus uniflorus 

C1cntn bulblfern 

Gallum aparlne 

~ru~ C.".lRmus 

DEAn I!ATB~IAL' 

Et-."VIRON?1ENTAL FEATURES1 

t'lATER DEl'TH 

SOIL 

,28 11.~ 72·Verr, 

! 1916.1 63 VeR 
, 1 

! 15 1 0 .4 23 Vers 

1 Ve~ 

i :3 .+ 33 Veg 

2 + 
Yg 

19,Fl 

2 + 36 Ve~ 

1 1.? 68 Vec; 1 

r 

see next page ••• 

-- -

! 
i 

1 

, 
1 
• 

1 



98. 

Nl\RSH STUDIES 

STAND: 53, p.2 

LOCALITY: 1'l3.1nlnnd 

OBSERVERS: AB 
JP 

DATE 17/7/70 

COLL. , SP~CI18 

Sn"'. r ç:a n.:t um ~u lwcarnum 

Moss 

1 . 

i 

DEAn 1!ATB:.1IAL (MLn ch} 

ENVIRONMENTAL FEATURES: 

~'lATER DEPTH 00 cm 

SOIL 
pHI 5.6 
% organlc matter. 82.7 

Il % carbone 47.99 
% Ni trogen r 2'. JJ 

, l ' 

1 1 
if.) 1 DH 1 HT 

, 

! 1 
·.').3 98 w~(':1 

1 

l 

487.7 

Nb IDW 

t 
t---~--4-

! 

r 
T 

l 

Aval1~ble phosphorusl 6.82 mg/100g 

ij ionse 24.0 meq/l00g 
K. . 1.46 rncq/l00g 
Na. 0.94' meq/l00g 
ca. 35.)0 meq/l00g 
Mg. 9.88 meq/l00g 



HARSH STUDI~S 

STAND: 57 OBSERVEns: 

LOCALITY: E:llnland 

AB 
JP 

DATE 

99. 

22/7/70 

COLL. SP~CI~~ 

y 
,- ... , 

•• 

Carex aquatills 

Carex laslocarpa_ 

Cnlam9.erost 15 cnnadens in 

Dryonterls thelyntcrls : 79 22.4 40 .shnsc.13% , 
Chmnanula on~rlnoldes : 46 1.91 ~ Veg 

Lycopus uniflorus ; 27 0.4 38 Ve}'! 

Lys l~'lchla thyrs lflora i 23 1 2'.6. 32 Vef!: 

L~thyrvs PU~1~t.~ls~t~r~1~s~ __________ ~~~1~O~I~2~.~6~~5~3~v_e~r,u~~ __ ~ __ -+ __ ~ __ -+ __ -+ 
• 

Gal1.um "!)alustre 1 9 + 20 Fr" 

Scutellarla eul1oblifolla 1 3 

1 SnqrL"anium euryca1rpurn 
1 ! 4.8 110, Fr 

Eupa torlum m..r:tcul9, tum 1 + 45 Ve_8 , 1 
, .... ., .. ~~ 

2 
! 

0.1 58 Ve~ SR~l t tarie. la. t 1foI1a 

1~~: 52 .. 1 1 . Moss 
DEAn I!l\.Tm~I i\L (;t,ul ch) 

ENVIRO~lt1.ENTAL FEATURES: 

l'lATER DEPTH 4 cm 

SOlL 
pHe 5.8 
% organlè IIl9.tterl 69.5 
% Carbon. 46.22 
% Nltroeenr 1.82 

H lonsa 24.0 méq/l00g 
KI 1.51 mcq/100g 
Na 1 1.02 meq/100g 

Aval1able phosphorusI 9.26 mg/lOOg 
Ca 1 39.70 meq/l00g 
Hg. 10.48 meq/l00g 

o 

\ 

) 
1'1 
/. 



STAND: 58 1AL1TY
: 

.0 

l<alnland. 

COLL. SP2CI~r; 

, 

Cru'ex st:r~ta 

ca l ~ 1]8. ~r Q n +-: 1 § ~E\ 1'1,11 ~n s 1 s 

r2LY_ontp.'r .ll'j thel voterls 
. 

Camn9.m11"l. B.T)P,.rinoides 

7 I,Y'.Ç!oDuR un t florus . "" 
G.'l11UTQ nr.t luRtre 

OnoclP,H S f>nr.1.bil1 s, 

C:lrex lacuntrls 
0 

~,~ 

L~s.lll'lQhl~· ~ll:It ~ 3. (1 o:ra 

IJ.l thvruf!: .1l'l.lu!=:tr 1s 

Viola t1!"tllehs 

EQ1l1s~tu~ f'lU~1.A. t 11e 

Rumex or;) 1 cUIJtus 

DEAD 11ATERI AL 

b 

HARSH STUDIES 

~ 

OBSERVERS : -- AB 
JP 

J' 

i 1 
1,1)) : on i HT 

360 b4-2,~ 99 
j , 
i104- iSS.6 83 
, 1 

31 , 84 112.2 

; 66 3. t; Lt1 
! : 52 ).01 28 

: 26 o. 15 

l 25 4. J. 14 

i 18 
, 

60.") 109 
1 

1 6 0.7 27 

r 6 o. c; 19 

4 0.1 08 

2 O.ç 87' 
1 

2 0.8 52 
1 

~ -

EINIRO~..ENTAL FEATURES: a 

_\ SO:IL 

• 
-- (, ) 

100 • 

.: 

DATE 22/7/70 
o 

Phe! Nb 0\.1 l , 

''.;.111. 
lIT 1 }7~ 68'! 
"à;tl~ 

h.4~ 
1 

Fr' 11$~ 1 

senebo. ~1% 2;~ 1 

, 
FI 1 

1 

1 
V(!g 1 

1 
Ver" 1 

0 

Ver:r, 
ra1l. 
Fr 2~ 12x j 

~ert. i 
. 

1· Fl 1 , 
~ 
~ ! Vep, < 

VeR i 
1 . 

Vag . 

1 

see next page •• ~ 



( 

e l·1ARSH STUDIES 

STAND: 58. !>. 2 

LOCALITY: ~lnland 

OBSERVEJJ,S: 

f 

CÔLL. SPZCI~G 

c lr.uta bulblfera 

p olv'-!onum a:nuhlb't.u"l 

s r:ip;t.ttnrl~ lat lfolla 

M oss 

. 

-'-

\ 

0 

1 

, 

DEAn I!ATEï!IP.L (r'Iulch) 

ENVIRONMENTAL FElYl.'URES: 

WATER DEPTH 12 em 

SOIL 
pHI 5.6 
% organlc matter. 94.3 
% Carbonl 4).12 
% Nltrop;cna 2.17 

i 
l-f.J ; DT} 

'? 1 0.1. 

j 1 c' 

1 

:0.'5 
1 

0.6 11 
, 
; ~1.4 
1 • : 
, 

1 
1 , 
1 

1 
l, 

1/.j.6 

Aval1ablc phosphorus& 7.77 m~/100g 

• 

,101. 

() 

AB 
JP 

bATE 22/7/'10 

\ , 
. \ 

H'r Ph~ l~b 1 m-l 
1 

4" ·v~f:"1 -.-

T 1 
lJ.g Ve(}' 1 i 

vc~1 
,"" 1· L ~ .. 'I. 

::;8 (,-' ~ JJ : 

, , . 
i 

, 
1 f 

1 

1 
1 

T 
1 

! or 

1 

i 
~f 

1 ~l 

l 
T 

() 

0 ~ 
, 1 . 

H 10ns 1 24.? meq/l00g . 
K. 1.41 meq/l0.Qg.: _, __ 
Na 1 O. ~ ~ m'eq/1GOg 
Q}I JO.53 mcq/100g 
11g. 9.22 mcq/100g 

L-J 

-

'1 
. 

• 0 



102. 

'\.: MAR SB S'l'UD lE S 

, 
STAND: 66 OBSERVERS : AB DATE ~/8/70 

LOcr~ITY% Valnland 

0 

COLL. SP-~CI~C 

Carex strlcta 

Ca. la lIlr-J. a;ro s t,1ô can3.dens ls 

Equisetum fluvia t.11e 

C'n"'ex lacustrls -
.Q.j~:i0~t0r1s the 1Y..12t er 1 s 

LVCODUS unlflorus -

Camnanula a~~rlnoldes 

Lythrum s~llcarla , 

Hyperlcum viraln1cum 

Iris ver~d color 

Lys lmSlch lEI. th;.rrolfJora 

G3.11uTll p~)ustre 

Lemna minor -

Moss 
n~~ 1!r..'n'~l".L ( I~u 1 chl -

El7VIRONMENTAL FEATtmES: 

WATER OEP'!1{ 14 cm 
1 • 
1 

mIt 
pHe 5.7 
% organlc mattera 62.5 
% OÀrbon& )6.26 

JP • 

"Ir:) :" D~J 1 HT l?hd ,ID D~v 

!599 1410.1 
i'ltl. 

1l ~ Frl 6/~% 'l S,If 
'" 

!\Jt. , 
202 :?18. 2 12~ Fr 22;~ 29% 

t 27 
' , 

12.1 60 'le- P', 
1 lJast 
f 26 191 .. ~ 11-1,1 ï'r 
l ' 
! 4t 1.4 16 'rof"" 

\ 4"1 . 24 l.? 1S Bud '3 1 . 
1 12 1".1 51 Ve~ 

i -, 1 1.1 52 Vc~ , 
2 0.1 36 Ve[t. 

1 2.1 10) VeR 
" 

1 0.2 15 Ve.a, 
--. 

1 + 18 Va~ 

i';'Ie't'l 

l~ ?~_ b' 

H 1ons, 23.0 meq/l00g 
K& 1.;2 meq/l00g 

% Nitrop;en. 1.87 
Aval1able phèsphorus. 8.81 mg/l00g 

Na cO. 82 meq/l00g 
ca C JO .40 meq/100g 
Mg. 9. 0 3

0 
meq/l00g 

1 

1 
'1 
" r 
, 
1 

1 
1 
1 
1 

, 
r 

i 

1 
-

1 

1 
T 

• i 

1 
i , 
" 

. i 

. 
i 

1 . 
" 
1 
1 

.-

-

1 

, 
1 
f 

i 

, 
1 
1 

• . 
1 



, ! 

MARsa STUDIES 

STAND: 67 OBSERVJ:RS : AB DATE 
JP 

LOCJI.LITY z ~~ 1nlo.nd 

1 1 
Phe' 1 ml Ir.) 1 D~7 Jb COLL. sP~c:t~G RT 
l''aP..l. 

Carex 111s locarna ~70 177. o u. ~ Frf ~8% ?9~ 

373 ~12. 
Fa. 1. , 

carex floua t 1.11s P 12 5 Fr 22·~ 1Q% , l'a ~t 
Galam,Q;rost1s canadensls 'JaS 118. R 60 Fr 1R~ ?1~ - .. , 
Dr:\,0p t er ls thelyoterls lH~9 50.0 52 Ver:, 11~ 8"S 

!ll~7 
''ll11 jo 

Carex strlct9. f.72.5 110 Fr . q~ 1. ?.;1 . . . 
Camr!l.nula :rotund1t'o11a 109 . 1.6 1.:·8 Ve~ 

EqulseturG fluviatile i 5'i h6. 9 9" 1 Vo~ - i 10.8 , 
LYC09US uniflorus , 19 28 Ve~ 

...J 1 

Camp~nula aporlno1des 112 1.7 50 Veg 
, , 

Sa~l t tE'.r 1 a latlfolla . 110 9.2 62 v~,., 
- -

I,vthrum F:.9.11carla - ? 2 .. 8 ()lj. F1 

Potent 111n. 'Oalustrls 2 '.0 1? "POO 

Pas 
Carex l':.lCustrls 2 4." 109 Fr 

DEAn 11 ~'.i.'ERIP.L 

ENVIROUH.ENTAL FEATtlRES: 

WA'rER DEI''m 

soIt see next page ••• 

103. 

4/8/70 ' 

1 
i 
1 

\ 

1 

1 i 

. 
i 

;- T • 
1 . 
1 
1 

, 

; 

. -
, , · i 

r t 

, 1 
• 
-

1 
l 1 , , 

1 
• 1 



• 
STAND: 67, page 2 

LOCJ\.LITY : j·a.lnland 

MARSB STUDIES 

OBSERVERS: AB 
JP 

COLrJ. S!."ZCI~G 
j 1 

l,rù: nn 
, 

! ? Li/' .r:.~ T!L'3. c h i n thv:rs t n Ol"A. o. JI 

. . 
1 10. ? La thyruG p'31ustrls 1 
1 

2.3 Ir1:, verslcolor 1 1 
1 , - , 
i 
1 , 
: 
t 

t 

" . , 
1 

-i , 
-, 

1 

1 

1 i· 

nEJ\D I~S:;nl1'.t (I~1.tl ch) - r52. 

'" Eh'VIRONMEN'I'AL FEATtmES J 

w;~~ OEPTH 16 om 4 d .. 

SOIL ./ 

pH r 5.7 
% organ1c matterl 50.9 
% Carbon, 29.51 
% Nitro.a;ena 1.50 
Aval1able phosphorusl 7.51 mg/l00g 

104 . 

DATE , 4/8/70 

fIT Phe! Nb DH 1 

1 
1 

?~C; Terr 1 
1 

67 !cyr ~ 1 

78 lorr. 1 
• 1 

1 
1 
1 

. 
1 
r 

; 
, 

1 

1 

• 

. . 
. H ions 1 22.38 meq/l00g 

Ka 1.17 ,meq/l00g 
Na r 0 • .54 meq/l00g 
ca, 22.89 mcq/100g 
11g' 5.93 meq/100g 

, 

. 

1 
i , 
1 

i 

-
i 
1 
· 
1 
1 . 

· 
-

· 
, 
: 

1 
1 

; 

1 
1 
1 

i 
1 

1 · 



/ 

105. 

, 
( 

MARSH STUDIES 

STAND: 68 OBSERVERS: AB DATE 5/8/70 

LOCALITY: l~ 1nÙlnd. 

• 
.. 

COLL. f;n~C!EC 

C3.1A.1",:) <""t'ostis can'3.dens ls - - . 
Car~:x: S>lrtw,clll1 

Carex stricts 

CJ)moanula anarlnoides 

Equlsetun rluY1atl1e -
C!lrex aouD. t~11s 

CCtrex lacùstr1s 

Iris vers1color 

1. Lycopus unl'florus 

L:v::d m~chle. thl'Yfll flore. 

op-r.D l'7'.TERA~L llull"'\h ) 

EINJ:ROnUENTAL Fr::l~Tt1RES: • 

WATER OI::PTH 4 am 

son, 
pHI 6.0 
% organlc ~tter, )4.2 
~ t'urbon t 19.82 
% N1 trop;en 1 0.96 

JP 

\ 
- t 1 P~ # Nb 01/ ["" , DH j; lIT 

1,571 !321.'1 22 
;allio 
Fr 1 461: 44~ 

1 
1330 h4R .. l, 10 p sé~. 27% 20>~ 1 

195 102. P l1P Se ~ 8% 14% 1 
1 ~ 

i 79 
• 1.6 39 FI 1 

1 .pas~ 1 
1 ! 62 132 .. 9 92 sno r~s 

t 

55 ~ 11 : 112. 17 Se ~. l.J. (1"1 
, oJ 15% . 

r 15 11._ '( 72j ~en. 
; 

8 0.9 92 Veg 1 
1 

1 , 
( ~lt. 

. 
4 o ._~ 34 t 

1 4 o.') JO Ve.p;. 
. 

t 
, , 

57.1 

r 

H ionsi 9.5 meq/l00g 
Kc 0.94 meq/l00g 

; Na c 0.49 meq/100g 

Aval1uble phosphorusi 14.55 mg/l00g 
cali 34.90 meq/l00g 
Ngc 6.4) meq/100g 

-

1 

\ .\ 

\ 

1 
i , 
· 
i 

· 
i 
r 
· 
1 · 

-. 

· 
! 
: 
1 , 

1 
1 
1 

l · 1 



106. 

'. 

MARsa STUDIES 

S'rAND: 69 ()BSEnVERS: AB DATE 5/8/70 

LOCJ\LITY: r.a.lnland 

COLL. r,~ZCI~S 

~rex las1.ocar-va 

Carex S~rtwelll1 .. . 
Equisctum. fluvltt tile 

campanula aparlnoides 

, . 
~L 

! 
'-

bvthrunl callcarla 
• 

Olrox: diandra 

Nenye.nthes trlfollata 

Lvslro~chla thvrslflora 

Eleocharls comnressa 
h • 

Iris verslcolor 

C1cuta bulblfera 

_______ ..;.D:B.1\D l!ATr.RT.PL (Hulch) 

! 
EUVIR01:1.r.ENTAL FEA'l'tmES 2 

W1\.TER OEPTH 18 cm 

/ 

JP / 

t 1 P~ l.j.:) 1 DH rrT 
r 1 

!490 151. S 96 senl 

}fu IJl:!... 
fi 1 ?.i-:: 1 ,,--: 

1 
360 179 ~ f: Lt6 r~t 21t% 18~( 

1246 22.5 ~1.1 Sen 16~ 
1 

/139 71.9 79 Sen 9% 17~ 
! 95 J.B L~2 }'l 
: .. 
~ 67 6.1 211-. 
137 16.6 57 FI 
i 

8 .l~ 66 f J1 
1 

1 23 pl.) 37 

1'-3 l.1.22 Vere. 

5 0.4 28 Fr 

3 ~o.6 64 Vep; 

1 + 2L VCE; 

j 

SO%L 'f 
ph z 5.5 
% organic matter 1 63.25 

H ions. 24.0 mcq/100g 
Kc 1.15 meq/l00g 
Na. 0.71 meq/100g 
cal 29.10 mcq/100g 
11g 1 8 • .54 meq/l00g 

% Corbon l 42.49 
% Nltrogen& 1.81 
Aval1able phosphoruGI 5.40 mg/lOOg 

1 

1 
1 
1 

1 
, 
1 

1 
1 
t 

, 
1 

i 

1 

1 

! 
; , 
1 

i 

--
i 

1 

1 
1 

. 

. 

1 

1 

1 
1 

- 1 
1 
!.. 
1 . 
1 



·e MARSH STUDIES 

STAND: 70 OBSEnVERS: AB 
JP 

LOCl'.LI TY : ~~31nl2.nd 

cor.r,. ~ S"2CIEC 
/ i 1 
I.f.,.) 1 DH I1'1' . l 

-~ , 

600 Carey lfl.~loc'lrn~ !:>7'L ~ A? 

k32 
1 

Equlfletum fluvlA. tile 20 76 

CŒlam3o;rostls cano.densls ~78 ~7 .4 67 , 
C3. '!Iln3. n II la. rotlln11folla i 70 LR ::>1 

1 
Drvo'Dtcrl!1 thelyntcrts : 10 1 1---5 18 

: 

Lys lrt'13.ch 1.0 thyrslflora 8 0.1 :17 . 
Drosera rotundifol1a l 6 0.1 ?8 1 

i 
Irlc vcr.Glcolor 1 4 6.2 5)~ 

1 

Gerard 1;p. nurnurc-a 1 1 O'? 1~ 
- .. 

i '3 1 .. 1 1t) Potcntl11a oalustrls 

LyCO'OUR unlflorus '3 + 17 . -
Hypericum vlrglnlcum J + 1.7 

Gallum na lustre J + 12 

nr:.:1\D U1\TERI i'L 

ENVIR01~~rrAL FEATtJP..ES 1 

WM'~R OEP'l"H 

"saIL 

" 

107. 

DATE } 6/8/70 

PhJ , 1 
; 

Nb JY 7 , 
- .. . FaIt· 

Fr 6l~~ C;h ,': 
1 i 

Sen l f) ~ ? sc~ 1 · b11 • l Fr 12% 10~ i 

i 1 
VOr'l' • 1 , , 

· VF'.~ 

VAr . 

Fr 1 _. 
IJ ... , 

, • . 
IFl 1 

• 
! 

IVe 0' 
, 

-
1 

i , 
Vert, : 

VeJt, -. 
l 

1 
Vep; 1 

'. 
i 
1 

• 
~ 

\, 

1\ 

see next page ••• 



-, 

··e 

108. 

1 

MARSH STUDIÉS 

s'rAtm: 70;.. page 2 OBSERVERS: AB 
JP 

DATE 6/8/7~ 
LOCALITY: ~(U 

. 
i 

~ COLL. ~ l • .a:. .... '" 
~. 

lOeSE"~ 
, 

r ... 1DStrls 11 . .. 
Sal1x sp. \ 
Onoclea qt3n~..ibills 
~ 

~. 

'{. 

Uticularln. vulr;3ris & u. minor 

1 

\ 

or:~Y) l!AT"::R'IJ\.L (Mul ch ) 

r:l:\,"IROmŒNTAL FEATtmES 1 

WATEn OEl'TB 19 cm. 

saIL 
pH 1 5.6 
% oreanlc matter. 86.3 
% Carbone 47.44 
% Nitrogcnl 2.02 

ç 

1 1 
lf.:> : D~7 nT ?hel Nb 11\'1' 

10 .. ~ 1 
1 2 

1 
1 

2 
, 1.2 j 

f 2 + 
1 

i ~9.4 

1 . o,q 
: 
1 

: 
. 
1 
i 
1 

1 

1 

1 

'"' 
1 ?1 

1 
14 Fr 1 

24 Vor-

? 

7 Ve("f' 
1 

\ 

f 

H ionSl 32.0 meq/100g 
K' 1.37 rneq/l00g 
Na 1 0.74 meq/l00g 

Aval1able phosphorusi 4.95 mg/lOOg 
ca 1 JJ.50 meq/l00g 
l\:gl 9.48 meq/l00g 

'~ 

jo 

T 
1 
; , 
1 

1 i 

1 \ 

" J 
-
1 

; 1 
1 
1 1 17 1 

1 +-.l_ 
i . 
1 , 
1 • . 
1 

-,. , 
, 
: 

r 
1 , 
; 

- 1 
1 
'. 
1 
1 , 



( 

W.RSH STUDIES 

STAND : 71 OBSERVERS: AB 
JP 

LOCALITY: l~1.nland 

sp~cr:::G 
1 1 

1:r0 : DH HT 

Q~rex lasiocorpa 

Olre:;: nlandra 

Caln~~rostls canadcnsls 

Dryooteris thelypterls 

Equisetum fluviat1le 
l 1 

Eleocharls compressa 

Sac;lttaria lat1fol1a. -..... _ .. ~... ,.. 

Osmunda reg3.l1s 

Iris vers1color 

LysiItl'achlll thyrslflora 

Lycopus un1f1orus 

Potentl11a palustrls 

Menyanthes tr1fol1ata 

EIN'IRONMENTAL FEhTtmES 1 • 

WMSR DEPTH 

1 72°1 178 .1 9 

1 262!'1-6.4 62 -
1117 .2!~. 5 51 
1 

i 97 17.0 24 

! 61 !;W,69 

~ 40 , 1.0 )6 

i 19 1 5.4 41 
1 

i 
91 1

• J 16 1 
1 
t 
1 

1 56 7 l J. 9 

6 0.7 17 

5 + 11 

4 0.5 11 

4 1.2 20 

DATE 

J'he' -!:.I Nb 0\./ 

L'a il. 
17 1\-. 5 '3'; SS,~ 

1'..{1 ~. 
p)~ 1251. J 4;h 

",,11 
Fr oct 7" -' " ,~ 

\'cp; 7'" ;: S% 
Sen 4% 11% 

Fr 

Ver<, 

Fr 

Vez. 

Veg 

Veg 

Veg 

F'r • 
Onf' ~'l 

• 
\.' 

SOIL see next page ••• 

1 

o 

? 

109. 

6/8/70 

1 
1 
r 
• ! - " 

1 i 

1 

1 -
i 

1 1 

1 
1 

· .-...-... , 
1 1 

1 1 

r': --. , 
. 

, 
1 1 

1 , 
· , 1 
1 , 

. --
1 
1 
I-

I , 
i 



STAND: 71, page 2 

LOCALITY: 1"'2, lnla nd 

l-U\Rsa STUDIES 

OBSERVERS: AB 
JP 

i 1 

110. 

DATE 6/8/70 

COLIh SP~C:r::?C l,r;) 1 D\7 nT PhJ r~ ... n'" 1 

C'1.mn!"\Ylul8. o.'C:=.\rinoid~s ! 3 + 

1 
1 

SaI \x: SP .. ~ 2 10.8 
, , 

Llnarls Loeselll 1 2 0.2 
1 

Dl'o::::era l'otund lfol1fl. 1 1 0.1 

1 
H.YD~r lcum v 1.rf.'!'inlcum . 1 0.1 

• Utrtculp.rll1 sb·t • FeN 
" 

, 
Hosses 1 51.'( 

j 
t 
1 

. 

, 

. 

O~l>.D ItJ\TE:tIP~ -" .. U!!.Jch) 104 11 

ElNIROmœNTAL FEATtmF:rl: 
f' 

W1\TER DEP'r'H 19 om 

saIL 
PH~ 5.6 
~; organlc œ tter 1 86.8 
% Qlrbonl .50.)4 
% Nltror~€)nl 2.37 
Ava.l1able phosphoruR & 4.25 mg/lOOg 

. ) 

• 
1.9 vegl 

17 ve~ 
12 Vep 

24 Fr 

JO Vep 

-

, 

1 

11 ions a 27.:3 mcq/l00g' 
KI1.3J meq/100g 
Na 1 0.91 meq/l00g 
ca 1 J5.07 mcq/l00g 
Hg 1 9.8.0 meq/100g 

! 
\ 

1 
1 , 
1 

1 
i 
1 
1 
1 

1 , 
i 
1 
1 

1 

1 f ._, 
1 

; 

. 
i 

~ 
" 
1 
1 

1 

J_~ · , 
"--~ -

- • 

" 
1 

-1 
1 

-'-

--
1 
1 , 
i · • 



. 

111. 
\ ; , 

MARSH STUDIES 

STAND: 80 

LOCALITY': 

OBSERVERS: AB DATE 18/8/70 
JP 

Chrlstatle I~land 

COLL. Sl?~CI~C 
k . 
D"t';y,opterl .. s thelYDtp.rls 

Ca:rex aCluatl11s - \ 

Carex: str1cta ... 

CA. la Yû'). o;rostls canar\.ens1s . -
I.seoous unlfloru~ 

Lysll1'-:tchtA. thvrslf'lora -
Camnanula ap~rlnoldes 

Hypcrlcum vlr~lnlcum 

Potentl11a palustrls 

110ss 

u • DEl'.D I!ATERIP.L 

NA'rER DEPTH 14 om 

saIL 

. 

i "1 
l,!:) 1 t)~ 1 HT , 

h80 121~. 8 38 

k66151.8.~. 10 

1 B'.} GO./} 84 
· 
i 78 -3.8 70 
1 1 
·681'3.'> 2I~ 

\ 

1.4 · 23 2'5 
· 110 0.2 JO 
i , 
1 9 1.7 29 1 

1 

3 1.1 )2 

2.0 

\ , 

(r.iulch )1 111 2 

" 

PhJ l~h Inrr 
1 ve~l ?9i'j 4 c' r) 

7 seL 2]_'J 81;; 

Sen 14;; 8 0
; 

l-'as -~ 
Fr 13;; 4'! /" 

!4'1 

Veg 

Veg 

Veg 

Veg 

-
. 

-- t 

, 
H ions. 25.0 meq/100g 
KI 2.45 meq/100g 

plU 5.7 
~ orgen1e ~tterl 87.0 
% Carbon, 50.41 
~ Nltrogen. 2.37 
Aval1ablc phosphorus: ).86 me/100g 

Nal 1.73 mcq/100g 
cac 74.40 meq!100g 
i'lgt 12.66 moq/100g 

'- 1 
: , 
i 

· 1 i 

1 

T 
-
i 
l 1 

• 
1 
t 1 

1 l , 

i J=. l . 1 

T r-' --r--1 1 

1 _. __ .. ~ 
1 

, 
t 1 

! , 

-ï , 
: 

-- 1 
1 ---' 1 · 1 · 



• 

S'rAND: 84 
1 

MARSH STUDIES 

OBSERV~RS: AB 
JP 

LOCALITY: Chrlstatle Island 

COLL. 
,1 1 1 

l,f.') : DtJ Ir,., rhe\ 

Dryopte~t;, thelyotcrls h90 JO.2 J;I Ve~ 

112. 

, j 

DATE 18/870 

Pas / , 
~c~a~r~e~x~a~q~u_n~t,~1~1~1~s ___________ r ________ ~1~5_0_I~J_4_0~_1_0_2~~P!~~~. __ ~~?_?~~_?~7,6~(~4' __ -+ __ ~ ___ ' 

1 ~ 1 .PùSIl-
1107 111 .. S 100 f<':r' 1 qCl RO<: Carex la ~J ocarp3. 

:>nst • 
~C~~~1~a~m~~~~~r~o~s~t~1~s~ca~n~~~d~en~~~~~ls~ ________ ~i.5~)9~2~2~.~O~7~8~~r~~~ __ ~.1~1Cf~~~w~-~ __ ~1 __ ~ ___ . 

1 1 1 

.~~~v~p~e~r~1~C_U~q~V~1~r~S~ln~~1c_u_m ________________ '~2~Z_.~1~.~C~?~4-+~P~1~ __ ~ __ ~ __ ~ __ ~:~ __ I_ ::' 

.!-YCODUS un lflorus 17 0 .. " 11 Verr . 
Ce.mD!lnula n:oarlno ides 1 8 0 .. 2 2'5 Ve>t, , 
~~~~------;"I~~~~i---t--t-B-'_-_'-' 
Potentl111l psLlustrls, 1 2 o. J )/1- Ver: 

1 1 • 

~M~os~s~ ________________________ ~I __ ~1~1.7u'.~1~-4 __ ~ __ +-~~-r __ ~i___ . 
- l , il 

1 
--·~----'----------------.----'~I---~--~~--~--+--,~~~~--~--~- \ 
----------------------------------~,--~--~--,~--~~~--~~----~--~: 
_____ ' _~TJ.:..:E:;.r.=0'):;._._J~ TERI Itt. (fI,ll] ch) f 1 ? 7 h • 1 

l'lATER DEPTB 11 cm 

saIL 
pH, 6.0 
% organlc matter, 8,.1 
% C~rbpnl 49.;4 
% Nltrogena 2.54 
Ava11~ble phosphorusI 3.26 mg/lOOg 

\ 

H ionsl 20.0 meq!100g 
KI.. 2.JO meq/lOOg 
Na 1 1.80 meq/lOOg 
ca: 71.00 mcq/l00g 
L'ie' Il.67 meq/i'OOg 



113 • 

.. ,--... 

• MARsa STUDIES 

. 
STAHD: 87 OBSERVERS; AB DATE! 25/8/70 

LOCl~ITY: Christatie Island 
~JP 

carex aquR tills kl1 JD4~~~~~~~~~ ___ ~-+ __ ~ 
carex stricta Il 37! 80. D 8S 1: 
~~~~~~------~--------~~~~~~-~~~~~~~~.--~--~--. 
~rex 18. slocarna 

ENVIR01~ŒUTAL FEA':UR.CS 1 

WATER DEPTH 17 cm 

SOIL 
pHI 5.8 
% organlc rnattert 8).0 
~ Carbone 51.02 
% Nltrogena ,1.29 

Il J 2 4 5 ~ J.~ 86 1 

H 10ns z 19.0 meq/100g 
Kil. Y7 mcq/l00g 
Na l' 1.52 meq/100g 

Avallablc phosphorusl J.97"m~/100g 
C!~ a .58.00 meq/100g 
l-jgl 9.71 rueq/100g 

T 
1 

.; 



b 

HARSH STUDIES 

STAND: 88 OBSERVERS: AB , c DATE 
JP 

LO~~ITY:Chr1stat1e Island 

. 
i . PhJ 1 f 

COJ.AfJ • ~p~cr.:;c l;f'.) 1 D11 ET lfu DW 

h21 1::.48. S 
-t Q 

J 

C'1rex a01J'l 1',1] 1s 11 seh. ~}5; 16~ -
Carex lan1ocaroa hOJ.12J.7 84 Sen 20~ '3~ 

r.~rcopuS" unlflorus t 79 7.ll 2l} Pl 
1 v 

Typha an~.lst ifo11a. i 49 547. ~ 19 Se Il. 9i~ 59~; 
, ' 

Ga11um trlfldum ! 4) Il.6 ,22 Fr 

" • Hyper1cum vir~lnlcum : 35 '+.2 38 Fr , 

. 
Impatiens cauensls f JO ~1.7 73 Fr 

tU ~ ~' 

Camnsnula anarlnoides 
j 
1 21 0.1 J1 Vert, , 1-'1 & 

Lythr,um 8~11carla J 19 ~58. ~ 121 !~ 3C:! 1,7< 
" i . 

t:vs1Im.bhla thyrslflora 't1 ~.1 3'> Vez 

Qila.m:l Q,'ro~t ls canadensls '6 'j.6 46 Ve~ 
---

-v 

Viola pa)flens J ) .1 16 Ve~ 

Epl1oblum olaotophyllum 2 p.4 69 Fr 1\ , - .. 
t 

,-

DEl;!> _1!! >'fr::!tI P.L • 

WA'l'ER DEl?TH 

saIL 
( 

see next ~ge ••• 

··1 

• 
• 1 

114. 

~) 
1 

25/8/70 

) 

! ! • 1 ,-' • 

, 

" 1 i 

1 ~ 

l 
-
i 

i r 
1 · 1 1 

1 
, 
· 

1 

-- _.~ . 
) , 

1 
f-·· --r , 

i 
1 

1 ! . , 
1 

f 
1 

1 

" #; _-i-

- -
1 
1 
• 
; , 
• 
' . 

1 
t 



". 

MARSH, STUDIES 

STAND: 88, page 2 OBSERVERS: AB DATE 25/8/70 
JP~ 

LOClu,ITY: Chrlstatle Island' 

. 
'-~ . [ 

U ,1 • 

1 
1 1 • -PhJ l,r.~ : DU ' fIT Nh D',r , 

COLL. SI:tZCIEC , 
Il --:. 

1 O. f 
1 .., -, 

san:ltt.a)~la If:tifolla , 1 1}6 Ved . -
1 1 1 i 

Onoc) (.è;\ t;enGlbl11s 1 + 10 Sen'. 1 , j -1 [ 
1 i Utrlcularla SD. IFeH 

1 1 : • i'loss i 28.:: 1 1 

1 1 
1 ri - . . 

1 i 
1 

--, . 
1 1 --i 
1 1 ----.. 
1 , , .... i -

/ 
, 
1 -, J , , 1 , 

'-l ~ , 

-- 1 
1 
1 

(i)EJ\1) l!A'iom~I]I.L (r~ulch) 1 
1 
1 

1~? 
, 

[ , 

EN\7I~ONMENTAL FEATUIlES, 

WATtR DEP'l'B 12 cm 

,SOIL 
pHI 5.5 H ions. 10.0 meq/l00g % organlc nntter. 74.5 ,- KI 1~67 meq/100g .' % carbon, 42.69 Na 1 0.96 meq/l00g % Nltrogenc 2.00 ca. 71.40 meq/100g Aval1ffble phosphorus. 5.10 mg/100g Hg c 7.82 meq/100g 



116. 

o • 

MARsa S'rUOIES 

STAND: 101 

LOCJI.LITY : 

OBSERVERS; ,AB 
JP 

DATE 17/9/70 

l'b.lnle.nd 

COLL. f.P~CI;:::G 
vJ 

C'1.1f rCl ;:-:rost 1 R canadcnsls 

carex 1[1 custrls 

ImDatiens capenslR 

ClC'u f;:, 

Q'3.J t~~L'1 

Moss 

. -
• 

hulbifel'n. 

DFtlustre 

, 

; 

, " 
. 

~ 

O~}\D {V'{i'T.n.r.z.'.,rJ( I~u) ch) 

ENVIRONHENTAL FEATt1RES, 

WA1'ER DEl?~'a 00 cm 

SOIL 
pH: 6.1 
% organlc matter. 37.4 
% Carbon. 21.70 
% Nltrogenl 1.30 

1 1 
n:) 1 mJ i rrr Phe! Nb ml 

b40168JJt !.8 
1 

t3 Seh. 87/~ 85;; 

1 
1 

16~ 3901118.5 Se 1· 10% 14% , , ""1. ~ 
1 8 0.9 29 br. 
1 

! 1 0.1 97 Fr 

1 
1 . + 29 Fr 

1 

:3.2 ; . 
1 
i 
1 

1 

.'" 

1 

41'" "L~ 

H 10ns r 8.8 meq/100g 
Ka 1.21 meq/l00g 
Na 1 0.84 meq/l00g 

Aval1able phosphoruBI 16.94 mg/100g 
J J 

~ l' 33.65 meq/l00g 
Ngl 8.98 meq/l00g 

r 

1 
1 
l' , 
i 
1 
1 
1 
1 

i , . , 
1 

1 

1 
r 
1 , 

---; 

i 

. 
i 

1 
" 
1 
i 

!-' 

.1 " -.-----...; 

1 
.r-.-.. 

--, 

.. , 
1--- _ 

1 
1 

-- -
1 
1 
'. 
1 . 
1 



b 

-. 
/ 

• , 

o 
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APPENDIX II ,. .. 
EUERGENT AQUATIC COMMUNITIES 

, . 

, , 

1 L 

r 



MARSB STUDIES 

ST~:21 OSSERVERS : AB 
JP 

~CALITY: Zmergents east of Chrlstatie 

i i 
HT ~l If0 _: D!l COLL. SPZCI~C 

E'1ulf:"otun • fI uv1a tl1e 1360 110.1 
I:>Dorb 

t)1 :;nsl~ 

1;>1. 
, 

11 166., 79 Sc1rDUS V3. l id us ., 

trlsulcEt 1 J.? Lemna. t 
1 

Al~e sp. i 3;1 

1 . 
1 

1 . • . . 
1 

~ 

. 1 

-' i . ' . 
" 1 

J , 
1 

or:F\O lÜ'.'XERI~.L (j':ulch) 4,6,1 

El'oo~RONHEHTAL FEA~t1PSS: 

WA'rER DEPTH 81 cm 

saIL j 

DATE 

, 
l:h Dl1 

O?( 60 CI, 

16 <l-

\ 

111S. 

,/1 

10/6/70 

1 

1 
I 

-r 
l' 
1 
1 , 

" 

1 

r 1 

T 
1 
r 

1 

1 
1 

i 

pH' 6.8 
% or~n1c m3.tterr 12.5 

H ions, 
K' 0.72 
Ka, 0.60 

0.0 meq/l{)Og 
meq/l00g 
m~q/100g 
meq/100g e. 

~ Carbon 1 7.27 
% Nltrogenr 0.39 
Ava lIa ble phosnhorus: 5.29mg/100g 

ca 1 19.90 
i1g' 2.16 meq/l00~ ~J 

, 
< • , 
, 

1 

· . 
1 

l 
, 

1 

• 
· 

--, 
.. 

.---' · 
. ~ 

! · 
1" 

1 

· . 
-- - -

1 
1 · • • • :.. 



MARsa STUDIES 

STAND: 22 OBSERVERS: AB DATE 10/6/70 
JP 

LOCALITY: Emergents east ct Christatle 

1 , :--r-.• 
----------------------------------~~~~~--~~--~--~---+--~--- ----; 

1 
1 

----------------!---t--+--+--+--+--I--t--t-r---. :-
ne)\!) Hl\':i'r.~IAL (i'iu J ch) 1 ?O ~? 1 J --- ... 

Eh'VIRONUENTAL l'EATURES: 

WATER DEPTH 58 cm 

SOIL 
pHI 7.0 
% orEPn1c matter, 9.8 
~b Carbon 1 5.71 

.. 

.% Nt troBen 1 0.21 
Ava11able phosohorust 10.84m'!;/100g 

( 

. 
H 10ns ,0.0 meq/l00g 
KI 0.62 meq/l00g 
Na~ 0.42 meq/l00g 
ca & 17.90 meq/iOOg 
Hg. 5.68 meq/100g 

.,jO 



MARSH STUDIES 

S'fAIID: 2) 

LOCl\LITY: 

onSERVERS : AB DATE 11/6/70 

'1 ' 

4. ) 

cor.·r". -

JP 
Emergents east of Chr1statle 

. 
. 1 1 

SPZCI?G t:r;) : nu TIT - rnJ Nh D'I 
1 

S'Orel, rp;an i u rn eurvcal''Oum 1:37 48. ~ 89 Yr.; 1 100;' 100 ~ 

J 

/ 
~ 

.. ~ 
') 

'" V7 
\ 

'{ 

DB~T) U!,j,Tr.~I}I.T.( -'1111.r h ) 
'. 

ENVIROHMENTAL FEATt.rru:S t 

WATER OEJ?TH 61 cm 

SOIL 
pH 1 5.5 
% or~~n1c matter. 6.) 
% Carbonz ).65 
% Nltro~en: 0.25 

, 

1 

1 
1 
1 

i 
1 . 
1 

1 . 
1 , 
j 
1 

1 

, 
174 

Ava11able phosphorusr 19.95m~/100g 

~ 

j 

. J , 

H ionsi 2.5 meq/l00g 
KI 0.29 meq/l00g 
Na, 0.17 meq/100g 
O-u 8.15 meq/100g 
It1gt 2.09 meq/l00g 

! 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 

i 

, 

/ 
j 

\ 
1 
1 
1 - 1 

· i 

· 
i 

: 
, 

1 
1 

------,-

_.' 
• 

1 , .. : , 
1 

: 

-
1 
1 
1 

; 
1 · :.. 



r-

MARsa STUDIES 

STAND: JO OBSERVERS: AB DJ\TE 18/6/70 
JP 

LOC!.LITY: Emer~ents cast of Chrlstatle 

- 1 PhJ n~1 1 J-f..) 1 ET COr~L .. S1?;:!C:-r:~S r,:h Dl' 

1 
Eo!) 1 s (> tu Y:1 fltn'18 t j 1 e ~1 ?l~ Ir~.8 61 vca:1 50~f 'j , , ?9<: . ''--''j .. 

i~ ~,~1:Gl i > 

112!l. l~ 1 . ~l m: ,:Sc 1 I"t'UR v311dus 
1 

Lemn:3. tri !'mlca 1 ')i.t\ . 

. 

) 
-7' 

T'J!.;N) ~1!\TER1 l'.r, (l'ju 1 ch l 

tlATER DEl?TH 7.5 cm 

rolL 

, 

i , 

J , 
; 

1 . 
1 . 
1 , 
1 

J 
1 

1 

t 

1 21~ ,9 

pHI 7.J H ions: 0.0 meq/100g 
% organic matterl J.8 KI 0.J6 meq/l00g 
% Carbon, 2.2J Naz 0.)0 mcq/100g 
% Nltrogen 1 0.08 . Ca 1 13.40 .meq/100g 
Ava 11uble phosphorus 1 16.57mg/100g 1181 3.7.5 meq/100g 

1 . 

1 
1 

1 

i 
1 
f 
1 
i 

, 
1 

i 

1 

1 
1 

1 , 
• , 

--. 

· i 

-
i 

: 
· 
1 · 

1 

---· 
.. 

1 

~ 
, 
, 

1" 
1 

--
1 
1 
'. 
1 
1 
1 



12.1-

J 
MARSH STUDIES 

STruID: 42 OBSERVERS: AB 1 
JP 

DATE 29/6/70 

LOCAL~TY: ~ereents e~st of Christat1e 

c : ~ ~ ~ Sp;:;:;r.;C- ~ ! If~L~lIl m i PhJ 
! , 

}\!h D;{ · OL!,. 1 
1 ---

\ 1 ~ Sucre 
1 

· 
EqulsE'tut1 fl tliT la tile ~2,) 407.3~ 10) 6~)s Q]-, RU c:: 

1 1 
\ 1 i . 

105 1 1 EJ eocharl,s 'D~l u stria 1? 11.5 Fl -
1 

-
1 

13 !,O. (, 180 FI 1' .... 8:t Sclruus v:~ l1c1us 1 ,0 i 
1 

i 1 
Algae sp. i 34,,0 1 · -. ..... 1 1 1 1 · Snlronela uolyrhlza . + . . . . 

: 

Lemna trl:=;ulca i .,. +~ . ) 1 i __ . 

Dr:t\D l!J'.~r:n.r]lJ.J (J-n 1 rh } , td _ 

E1MRO~~HENTAL FEATtmES: 

lt1l'~ER DEPTB 91 ~m 

rolL 
pH, . 6.9 
% or~nlc nlttera 12.9 
% Carbon. 7.49 
% N1trogen 1 0.)7 

1 
i~ 
1 

1 
, 

181) 4. 

Aval1able phosphorus, 6.60m~/100g 

H ionsi o.) meq/l00g 
KI 0.75 meq/100g 
Na 1 0.6) meq/100g 
ca, 22.95 IDE'q/l00g 
Mg, J.89 meq/100g 

! . 
1 

1 · . 
1 

! 

1, 1 
1 
1 · 

r 
l -- .- , 

1 
1 

i · 1 



• 

123 

MARSH STUDIBS 

STAND: 4) OBSERVERS: AB DATE 6/7/70 
JP 

.LO~~ITY: Emcr~ents east of Chrlstatle 

• 

COJ .. L. ~P~C!~!J :r: 1 n"1 1 1,.) 1 • 

1 6 ') t~).2 Sclrnus fluvla tills 1 

1 1 
, 

Lem~.i~ trlsulca .;-

1 
+ Lemnn. rlinor t 

1 
1 

" .. ! 

, 1 '. 
1 

1 
j 
f 
1 

1 

1 

1 

. 
DZiiD l1",'\Tr.:~I)\.L(l(u] rh ) Fln 

WA'l'ER DEl'TH 78 cm 

:~5~ 
% or::;3.~fc IJ.'3. tter 1 2.5 
50 carbon: 1.48 
% Nltror-enl 0.1) 
Ava1.1able phosphorusi 19.18ng/l00g 

li.T PhJ J'h TY 1 

.f'l 1 
1l~6 Budl 100 , la )J ,J - 1 

, 

, 

~ 

2 

H ions. 2.0 meq/l:OOg 
Ki 0.24 meq/l00g 
l\a & 0.14 meq/100g 
ca, 6.18. meq/l0üg 
Hga 2.03 meq/l00g 

1 
1 , 
1 , 

, ----, 

1 i 

1 · 
1 i 

i : 
1 , 

1 
~., 

1 
) 

1 

· -~ 

.. 

, 
J • 
i , . 

! · 
t 

1 
• 
1 

f 
~ .-

1 , 
1 

._~ 

1 
1 

• 
~ 

,..1 



124. 

~1ARSH STUDIES 

S'rAND: 44 OBSErtVERS : AB 
1 

DATE 6/7/70 
JP 

LOClÜJITY: Emergents east of ChriR a t1e 
) --...... \ ..-

COT..!L. C!'~C!:"1:C ~TI 1'. . .) 1 D.1 1 RT Ph cl ,Nb [l'd 1 

-, 

Sc lrnus va lidus 
, 

trlsv;!.cV-
/ 

Lemna 
. . 

/ 

Val! sncr la aJ11crlcana 

P.l~9 P SD. 

Qera~phy) 1}1;Q d el1ersum . 

l~lod 68. caneden81s -

. 

1 
021',0 Im'!'z::~:rpJ". (r~ulS-h ) 

ENVIR6m-ŒNThL FEATORES: 

WATER DEP'l'H' 98 cm 

SOIL 
plh 5.9 
~ or~ànlc matterl 1.5 
% Carbon 1 0.89 
% Nltro~enl 0.06 

!72 ~~79 J; 
1 

, 
tn.6 

20.01 1 
1 
1 

i 119. P 
1 . n l, 5, 

i + . 
1 
i , 
1 

t 
i 

?oq 1 
' . 

- Avu lIa ble phosphorus 1 12. 66myl00g 

-1 

21 b 11'11 1 00 ~ 8') , 
} } 

7% 

4'1, -
h' 

?r: 
1 

1 

H ionse 5.0 meq!100g 
KI 0.2) meq/100g 
Nâl 0.15 meq/100g 
Ca, 5.85 meq/100g 
Ng, o. Tl meq/100g 

1 
1 
1 

l 
1 , 
1 
1 
1 
1 

1 
1 

i 

1 , 

1 
t 
1 

! 
1 

i 

· 
i 

1 
· · 
1 
1 

· 

--
1 f------, 

! 

'1 
• 

---l . 

" '- - 1 
1 
1 

; · • ... 



.125. 
" 

MARSH STUDIES 

ST~ID : 45 OBSER'JERS : AB DATE 6/7/70 
JP 

LOCALITY: Emergents east of Christatle 

" i 1 
S'?~C!EC l.fJ _: nu HT COLTJe 

Phra ~'Jü tes commun1s ! 79 412 '198 , 
Lemna trlsul.ca } + 

0 f 
, 

Ceratophyllum demersum f + 
1 

Nyrlophyllu!:l exalbescens , ! + 

i 
! 

, 
: 

1 
7'"--; 

nr.AD l,!1\TEn:rl\.~J r ;IJ 1 ch ') . --
BIMRON1ŒN'l'AL FEATOP..ES 1 

WATER DEPTB 90 cm 

SOIL 

! 
1 

j 

i 

i3? _7 

p~~ Nb DW 
1 

Yp; t 100' 

-" 

çJ 

pH 1 6.5 
% or~nic matter. 2.6 

H ions: 0.5 meq/100g 
Ka 0.25 meq/100g 

,. 
~-- ... - ... 

% Carbonl 1.52 
% Nt trogen l 0.21 
Aval1able phosphorous, 14. 29rng/l00g 

Na 1 O. 16 meq/l00g 
Ca 1 8.23 meq/100g' 
I~g 1 1.83 meq/100g 

1 

! 
1 
i 

1 

i 
1 

1 
1 

1 
1 

i 

1 

1 
1 

1 
i , , 

---a 

, i 
, 

. 
, ----,-
1 

'. , . 
-

-, 
-. 

, 

t , 

1 
1 

~. 

-.-«' -- , 
1 
• - , · • 
· 



, 126. 

MARSH STUDIES 

STAND: 54 OBSERVERS: DATE 19/7/70 

LOChtITY: Emergents east of Christ!!. tie 

COLf,. f, f':;:::C :C:~::; 
< 1 t 

ir0 1 D~J HT PhJ \TJD"[ 

b80 1 
F,qU' ~f'tl).2..1] nv18 t ~ 1(:> !1 '19 • fi l1n VE'~ .SO(~ 66", 

El·(>oe h9. r 1 ;- n31ustr1~ 2 t;o 188. ') 99 Vert l~ S~ 16er, 

Sclrnus v~·lidus 
1 

26 1 71~. 6 ~lS Fr ~% 145; 
1 

Al.c=:.e ~n. · ! 21.2 4% 

t Ceœ tonh~,j] um dcmersum + , 
: 

eXlJ.lbencens • tlyrloohyl1uUl 1 + 
· Lemna tri~ul'ca t + 
i 
1 
1 

1 

. 

. 

• DE2\l).11l\:rER1AL (i.;nlch) l?O.l 

W1',-TER DEPTa 90 cm 
.....,...~, ____ dtJ ....... 

saIL 
pHI None glven 
% organic IlY..I.tterl 29.2 
% Clrbonl 16.93 
% Nltrogen& 0.73 
Ava,11able phosphoruss 9.11mf'/100g 

H ions: None glven 
KI 0.44 meq/100g 
l~a 1 0.75 meq/100g 
Ca 1 31.80 mèq/l00g 
clgl 6.11 meq/100g 

1 
l 
1 

; 
1 
1 
1 

i 
t , 
1 
1 

i 

-

1 
i , 
! 
1 

i 

-
1 

! 

1 · -

-, 
.. 

1 

t 

'1" 
1 

~ 

1 
1 

"--~ · 1 

• .. 



, . 

• I.mRSli s'rurJIES 

STAND: 55 OBSERVERS: 
, 

LOCI~ITY: Emergents ea-st of Christa tle 

AB 
JP 

DATE: 

127. 

19/7/70 

CO:r .. L. SP~CI~G 
1 1 

l,f~ : DH HT r~ Nb DW 1 

Equlsptul"l fluviatile ~07 J 706 

149 
, 

Sclrnu8 w\lldus : 197 -
Al~e 

t 33. 1 S'D. f 
1 

Lemna tri:mIca j 1.5 

1 l'1yr lophylluCl exalbescens 1 + · 1 -- : 

Lemna mlnor 1 ........ + 
i 

· 1 1 
i , 
1 

• 
~ 

\ 

.. 

OF:l\.O Im'J'BRlr.I,( rlJl 0 h) 12.5. 

EUVIRONMENTAL FE:ATUItES 1 

WATER DEPTH 100 cm 

SOIL 
pHI 6.7 
% orgd nlc .mattera '4.7 
% Carbon 1 2.70, 
% Nltro~enl 0.20 
Ava lIa bIc phosphorus 1 10. 22ng li00g 

1 
1 I I 9 v(la: 91 ~ ,7 r:,. 

J 2C 6 FJI 9c, 21~ 

0 

4' , '/ 

0 

. 

li lo'ns 1 o. J meq/l00g 
Ka 0.60 meq/100g 
Na, 0.42 meq!lOOg 
(lla 17.13 meq/l00g 
MgI 1.89 meq/100g 

1 
1 

1 
• • 1 
t 
1 

, 
t 

J-+. 

1 
1 

( 
1 

0 1 
; 
1 

--'-, 

i 

· 
i 

,1 

· 
1 · 

-
1 ___ 

· • 

~ 

! 
1 -1 
1 
: , 

-- -
1 , 
1 

i · • '. 

_._--t--- .. -



121. 

STAND: 56 o 
OBSERVERS: AB DATE 2{)/7/70 

JP 
LOCALITY: Emereents east of Christa tle 

o 

Q i 1 
COI,L. Sl'~Cr~n 1:(,:> : nH ID Phd r~f,l Dl{ 1 

, ' 

'~ 

- , 

Sclrnus fluvla ti11s 

Lcmna trlsulca . 

1 

: 
; 

'he,. OE:~D Hr~TE~IAL (r~uloh) -
EUVIRO~!MEl\1TAL FEATtmES 1 

WATl':R DEPTH 

SO%L 

84 ctn 

pH 1 6.5 
% orp;:J.nlc In9. tter 1 6.9 
% carbone 4.01 

"'93 k55~~ 1 
18~ FIl .oo~: 3.-2. .. )d, 

1 

1 
1 
1 

i 
1 
! 
: 
1 

1 . 
1 
i 
! , 

-

1 

1.2 

121 

" 

. 
C' 

i1 

H ionsl 0.8 mcq/l00g 
Kt 0.46, meq/l00g 
Na & 0.39 meq/l00g 
ca 1 12.13 meq/100g 
Ng: J.71 meq/100g 

%,~ltrogen O.Jl 
Aval1able phosphorus 1 11.96më!lOog 

r-
1 

1 
1 

1 
i 
1 

1 

, 
r 

i 

1 , 

1 

1 
i 

. 
i 

. 
i 

f 
, .. 
1 
j 

-, _ .. 
-' 1 

1 
: --1 
1 , 
'. 

- -
• , 
'-
1 
1 

• .. 



e; 
1 

I~ 

MARSH STUDIES 

.STAND: 59 OBSERVERS: AB DATE 23/7/70 

" 

JP 
LOCALITY: Emergents e~st of Chrlstatle 

'V 

i 1 PhJ 1 

fr;;c~~c "fi> i DB i ET N~ COr.4Ih --
'.00; ;f" Sclrnus \~..111dus , 79 J89. 1 2 11 ~ 1"11 

1 
. - , , 

2c~ Lemna trlf)ulca n.0~1 , 
" 

Cçratophyllum de'Uersum ~ ~0.2 ? ~ 
1 

Alpae S'O. i 6~1 1 rI 

1 \ Pota mor;cton zosteriformls ! ?~? 
: , 

1.9 VallsnerlA. amer1C9na , . 
I1yrlooh.vllum oxalbcocens 1 1.1 - i Elodea canac1.ensl0 , 0.2 

1 

Potamoe;eton crlspus 1 + 

·f . 

-
m~ 11.1) 1. !A':i'E!tI P-T .. (l1ùlch ). 100 0 

,-
ENVIRONMENTAL FEATURES 1 • 

WA'l'ER DEP'l'B 

SOIL ' 
pH 1 6.4 

104 cm 

% organlc rnatterz 1.8 
% qrbon 1 1.04 
% Nltro~enl 0.18 
Aval1able phosphorus 1 12.82mg!100g 

tt' 

Il 

/. 

H lons. 1.0 meq/l00g 
Ka 0.28 meq/100g 
Na. 0.20 meq/l00g 
Ga. 6.60 moq!100g 
Mgl 0.50 mcq/100g 

1 

1 
1 
j 

-1 

1 
1 

1 

1 

i 

1 , 
1 

1 
1 , 

--' , 

, 
i 

· " 
1 

r-ï 
1 

· 
1 
! 

, 

- . 
.. 

· 
---:. 

j , .-1 
1 

~ 

1 
1 
I-

r 1 · 1 

~ 

Q 



130. 

• MARSH STtlDIES 
(j 

OBSERVERS : AB DATE 24/7/70 

• 

JP 
LOC1\LITY: Emergents east of Chrlstat1e 

i 1 1 l.f:~ 1 Nh D" cor!!,. SPECI~G ml lIT Ph el If _. -1 
Phr8o;rlites commun1s !53 361.3 225 Ve!:, 11 00;: !'-00% 

. 
OP']lJ) l!1\ r;;::R l ]) .. T..I (Hu) cll.l 

lJh'VIRON:,~NTAL FEATORES: 

t'1ATER DEPTB 10) cm 

rolL 
pH 1 6.8 

,% or~n1c matter: 4.5 
% carbonl 2.60 
% Nltrogena 0.12 

li~ 

1 , 
1 J 

, 1 . 
! 

1 , 
• 
: 
: 

; 

i 
i u 

1 . ' 
1 

2.0? 9 

Aval1able phosphorus 1 9.26m ë/l00g 

H 1ons; 0.3 meq/l00g 
Ka 0.61 meq/l00g , 
Na. 0.4) meq/l00g 
Cal 17.0) 'meq/l00g 
~~: 1.56 meq/100g 

'1 

, . 

-

j 

1 

1 

1 

1 

1 

1 

1 

, 

.. 

1 , 
1 , 
1 

i 

. 
i 

1 
, 

1 
\ 

· 

---,' 

-~. 

1 

, 
, -" 

• . 

, 
1 
• 
i 
1 

• :. 



• 
STAND: 61 

MARSfI S'rUDIES 

-

OBSERVERS: 1 AB 
JP 

LO~1LITY: Emergents east of Chrlstatle 

, , 

131 

DATE 24/7/70 

cor~r.,. 
1 1 1 

1~') 1 DH i rIT MP1:~i_. 

ScirOUR fluviatl11s .141 1644.~ 18~ F'J 1 1 OO~ ~OlJ L-:i----+---
1 ; 

!L~e:mn~a~~tr~l~~,u~l~C~~~ __________________ +I ___ !~~+-r __ ~ __ t-__ t-__ t-__ i __ --tl--1I---~ 
1 ! 1 
1 • 

1 

il. 
------------T---1---1f----t--t--t--t--r--r!'~t_; 

1 ! 

---.;;.----------!-+--+--+~1--1--+---r-t---r-· -
1 

i' 

1 
, ~, 

\--------------------~-+..-\4-~-+~r-T-;--r:~~ 

- ... 
ElmR01~mNTAL FEATtl'RtS 1 

WJ\.TER OEPTB 86 cm 

~L . 
pH r 6.8 

. % organlc IIl3.tterl 5.1 
% Carbonl 2.96 
;.6 IHtroo;enr • 0.17 
Aval1~e phosohorusr 11.89me/l00g 

H ions: 0.5 meq/100g 
Kr 0.55 meq/l00g 
Na 1 0.4) meq/l00g 
(31 15.10 meq/l00g 
~r 2.13 meq/l00g 



-

132.. .. 
\ , , 

-- ---e , 

MARSB STUDIES 
, 

--. 
STAND : 62' OBSERVEns: AB DATE 27/7/70 

JP 
;LOCl\LI TY : Emergents east of Chrlstatle 

\ 

", 
i 1 

Pht"'1 ! 1 , 
COl,!,. sr;.o~:t:~a 1·'(;) : 017 fiT .1:Lh... nTl 1 , 

1---' , 

140 1191 • 

, 
1 

Scil'T)US ,\1'8 liri. us 7 2'3 b FIl 1.00?~ 11)~' 
, , 

1 
1 1 i 

Lemna trisulca , 130.6 j 2f 1 

~OnhVl]Um demp~sum 1 

. 
f 14.é 67-, 1 i 

potam~ zosteriformls 
1 Q • 1 
i 8.c J% 

1 

1 . 
Elodea c8nR~ensis 

-
1 1 1 

, 4.1 
\ r 1., 1 Vallsnprin aherlc~n~ r -

1-
--,' , 

Al~e sn. ) 1 - 1.'( --
/ i 1.e l Hyr1ophyll~m cX91bescens 1 , 

1 1 1 , 
1 

'\ 1 
, 
, 

........ 

1 
1 
1 

~ ........ ; 

"'~ \ '. 
~, 

, , 
,- '. 

n~\n~!Ar. (Hu) ch) 
i .... 
1 

80 .. 1'5 ", 
:. 

mmROm=:~, 
WATER OEP'I'R 06 cm 

- . 
saIL, 1 

pHI 6.8 ~ 
, H ionsr 0.5 meq/100g 

% orgunlc matter 1 1.0 Ka 0.26 meq/10Og 
% Carbon. 0.60 Na 1 0.22 mcq/100g 

e .% NlyJrogenz 0.18 Gat 7.00 meq/100g 
1 Ava1:tab1e phosphorus: 7.7âtne/100g itlg' 0.61 meq/10qg 
1 

\ ~ 

. 
.. 

/, 



MARsa STtlDIES 

STAND: 6) OBSERVERS: AB DATE 27/7/70 
JP 

LOC1.LITY: Emergents east of Chrlstatle 

cor.,!. .• SP.~CI~r: - - w • 

EJ eoch-=trls T):llur,trls - . , 

Sclrous wJ.l,1.dus - . 
Equlsetum fluvla tl1e 

Potq:noP"eton ~ost'eri form'ts -
HvrlonhylJ um exalbesoens 

U~nma 

- -.-: 

trlsulc..'1. 

T,)r:~,!> t1 .. ~_~li~",=ArJ (HuI ch) 

ENVIRON!Œl~l'AL FEATURES: 

WATEH DEP'I'II 

rolL 
pH: 6.5 

96 cm 

?; orvnlc' lD3. t,ter 1 5.1 
% Carbon 1 2.95 
% Nltro~enr 0.)4 

1 1 
Phe! .~~! l,r~_: ml i m Nb 

~7}} 1;4~~ 12D 

r 38 ~oe., 
f 21 ~4 .. 6 
1 

! 0.,8 

1 , , + 
; 
1 

1 + 
, 

1 
i 
1 , 
1 

1 
1 

71. ~ 

1 
Fli 92:j 78% 

20 B Fr 5'~ 'J 18;b 

~~~L~~ -141 '3~ 1-1- ct; 

. 

-
~ 

H 10ns z 1.) meq/100g 
KI 0.44 meq/l00g 
Na. 0.;1 meq/100g 

Aval1able phosphorus z 16)1~/100g 
Cal 12.68 meq/l00g 
~115& 1.97 meq/l00g 

f 

1 
1 

T 
• 1 

1 

-r 

1 
1 

i 

t 

1 , 
1 , ----: 

i 

. 
, 
! 

1 
1 

----f· 

.. 

, 

'. 
! . 
1 
f 

1 
1 
\. 
l 
1 
1 



• 

12ARSII STUDIES 

--" 

STAND: 64 OBf,ERVERS: AB DATE 3/8/70 

LOCJ.LITY: 
JP 

Emergents east of Chrlstatl~ 

COLL. sp~cr~c - ,..-

. 
E(lU 1 s etu TIl fluv1atile -. .." ........ 

Eleocharj.r~ D!3.1ustrls 

Sclrpus "raI tdus 

Algae sp. , . 

. 

• 

. 

-

nC1\D Jl.r~TEr~AJ ... (I·:ulch) 

EliVIRONMENTAL FEATO~S 1 

W~..'l'ER DEPTH 96 cm 

saIL 
pli: 6.7-
% organlc matterl 13.1 
% C-:lrbon & 7.57 
% Nltro~ene 0.49 

1 1 rh~ 1,1'» 1 ml IllT r:b DH 

)5; j770.~ II 1 
Brhnch.87"\ 91% 

f 44 /21.1' 129 Fl lL~ J% -
f 11 50.9 219 Fr 1:1 __ 1 ) 6% 
1 

i 0.8 

1 -, 
.. 

1 

i . , 

1 
i 
! 
1 

1 
, 201 .5 t 

1 • 

Aval1able phosphorusr 7.J9mg/100g 

H ionse 1.5 meq/l00g 
Ka 7.2 meq/100g 
~ 0.58 meq/l00g 
cal 22.70 mcq/100g 
l>lg: 1.9J weq/100g 

,. 

1 r- -
i 
1 
1 

1 
1 
1 

1 
1 
1 

i 
1 , 
, 
1 t 
i 

." , 
f 

1 

1 
• , 
, 

· i 

· 
· 
i 

! 
, 
· 
• 
~ 

_., 

, 

'. 
! .. 
• 

1 

1 
• 
• , 
• :. 



135 

MI~SH STUDIES 

STAND: 65 OBSERVERS: AB DATE 3/8/70 
JP 

-LOC1>.LITY: E;u~rgents east of Chr1statle 

COJ'"T .. h srzc:rSG 

â9lU~etu'n J'.lllvi:::l t lIe 

Scjrnu;; v-\lldus 

I~] r.:q e 

r omn:). 

-

. 

" 

" , 

.. 
sn. / 

! 
trlsulca 

_'l. 

"-

1 
, 

- DE".,') IH\_'l'r.:?-.r.l..r.~ , Oiulch) 
ma • pP ... 

WA'l'En DEl?TH 110 cm 

SOIL 
pH: 6.8 
% organ1c matterl 6.5 
% carbon: 3.80 
% N1trogenl 0.)4 

'1 1 }lll-~ J,T'..) ! m~.1 fIT Phci 

. q?c~18 ,'~ ~~ ')4 ~'l2. P. 1? ~ p,~ 1 nch 
L'd11. 

1 39 
1 
n 51-1-. ~ 22 .. j{l" 8'" t'l'" 

1 
1 1 .. 1 
1 

I~ 

i 0.6 
1 , 

, 

j 
j 
! 
1 

Sl~. ~ 

Ava 11able phosphorus: 'S .49me;/100g 

H 1ons: o. '3 meq/100g 
K cO. 78 meq/100g 
Nal 0.5~ mcq/100g 
Ca, 20.75 meq/100g 
1·1.~ 1 2.53 meq/100g 

i 

1 
l 
1 

i 
1 
1 
1 

j 
'f 

! 
1 . 
1 

1 

1 

1 
• 

- !, 
1 

i 

.. 

i 

r 
" 
1 
1 

-, _ ... 
1 

. , 
! 

ï 
1 

: 

1 

1 
1. 

1 
1 

1 

~ 



136. 

MARsa STUDIES 

STAND : 72 , OBSERVERS : DATE 7/8/70 

LOCALITY: Emergents east of Chrlstat1e 

cor.!,. ~!?~CI:?G 
1 1 

l;f"..) : D~ 1 HT PhJ Ph nI.' 

s~ j rnus fltlv'1ntl1 ~ s ~ ()?t f) r~q 
LeJ11nE\ trl.sulca 1 1 + -

r 
J 

-

. 
1 .. 
1 

V'l 
1 , 

1 

i . 
1 
j 
1 

1 

1 
• 
1 

, 

nE1\O UA~"'2n t JlJ..I 
) 

O~h) ~? 

I!!lMnONMENTAL rEATtmEs: 

lsfJl..TER DEPTH 88 c~ . , . 
rolL 
pH 1 6.7 
% org~nlc matter. 6.4 
% Carbon: 3.20 
% Nitro~enzO.25 
Availuble phosphorusi 

, . 
14.80mg/100g 

? 

:1 OR Pl 1 100 é 1()( d 

1 

1 

. 

li 1ons: 1.0 meq/100g 
KI 0.51 meq/100g 
Nar 0.42 meq/l00g 
Ca r 1J.65 mcq/100g 
11g: J.79 meq/l00g 

1 
1 

1 

, 
1 

1 

1 
1 

1 
1 . 
1 

1 

1 

! 
\ , 
\ , 
\ , , 

1 

--\~ 

,I, 

:" .. 

1 

1 
1 

1 
1 

" 

--. 
'l . -

1 

. 
! 
: ---1 
1 

1. 

-
1 
1 

i 
1 

• 



• 

STAND: 7) 

LOCI~ITY: Emergents 

. . • 

~SH STUDIES 
/ 

\ OBSEnVERS : 

ea~Of ,Chrlstatle 

\ 

AB 
JP 

\ 1 • 

137. 

DATE 7/8/70 

Nh 1 Dl,! 
-J 

r;'l}J SP.;!CJ:~G \ 1 1 COtI.. H',;) 1 m1 RT -1-. 
~oo>~[~ '\ Phra;r:Jl tes cO'J1lUunls !82 . 

LÛ!!lnR. trlslùC3 'j 
-C ------1/ 

• 1 . 
. 1 . 

:\ 
-~ 

/ 1 

/ i , 
1 

1 

1 

1 

or:;i\D lmr:;:'E~IAL (I-ill1ch) 

EUVIROl!HENTArJ P'EATURE,s: 

107 om 

SOIL 
pH' 6.5 
% orp:anic ffi'ltterl 4.0 
% C'lrbon 1 f 2. JO 
% Nltrogenc 0.19 

1:;70. yZ6 
1"1 1 

P Bull ~ 

L/ 1 . 

f\ 
r-- - \ 

i 
1 
1 
1 

i 
1 1 

i 

16'" ~O 

1 

/ 

. 

li ionsi 1.0 meq/100g 
K: 0.46 meq/100g 
Na 1 0.40 meq/100g 

r 
1 

1 . 
1 

1 

Aval1able phosphoruG' 11. J5mg/100g 
ca 1 12.05 meq!100g 
11g1 1.2J méq/100g 

/ 
1 
i 
1 __ o. 

--i 

. 

i 

T 
, 

1 
1 

-
~ . 

1 

. , 
, --1 
1 

; 

1 

1 
1 

i . 
1 -



~. 

138. 

M.l\nSB STUDIES 

HTAND: 74 OBSERVERS : AB DATE 7/8/70 
JP 

LOCALITY': E\llergents east of Christat1e 

cor,y .. -
Typha 

i 1 PhJ SP~CI~C ):f.:>.: n:l , fIT Kb nr., - --
f1128 ~ ____ I an~..lct lfo118, t50 

1 1 
' Fei.l~ 

~15 ::-'J1 ~es .00:; 1 00 ~ 

f 
1 

• 1 

i 
1 i . 
, 
î . 
1 

. 

i 
1 
1 

1 

\ l 
i 

. 
(i·"11J..0 h ) 174 9 DEJI..D t!JIti.'BnIAL -

E1MRO!ntENTAL FEA'l'URES J 

* 
WATER DE1?'l'B 118 cm 

1 

/ 

rolL 
pH 1 6.7 
% org~n1c ~~tterl 3.0 
~ Carbona 1.70 
% N1trogenr 0.24 

H lonsl 0.5 meq 

AV1 .. Ü la hIe phoaphorl,ls 1 7. 5'lm({100g 

Kr 0.46 meq/10 g 
Nar 0'33 meq/10 g 
Ca: 11.0) mcq/100 
11g 1 1.10 meq/100 

I~ 
1 
; 

... _ .. ~!~ 

-1 i 

1 · 
1 i 
1 1 1 

1 " 
1 1 

1 1 

1 

-..-. · 
.. 

, , 
1 · ; 

t 

-1 
1 

j 

, 
1 
" 
1 
1 

• :. 



STllND: 75 

LOCJ\LITY: 

MARSS STUDIES 

OBSERVERS: AB 
JP 

DATE 7/8/70 

COTA!.I. nr;:::CI~C 
i 1 

lf:) ! Dn RT Phd 
, , 

Sctrnus filuvla t 111. s 

Lemna trlsulca 

- • 

.-

-

m~!-','O l~f\TE?..1AL ( 1'~ul.chJ 

I!:nv:rnomŒNT1~ FEATORES: 

Wr~'I'ER DEl'TH 104 om -. 

rolL 
pH & 6.6 
% or8u nlc &~tterl 5.2 
% C~rbonr 3.01 
% Nltro!1;enrO.22 

16 6?f. 

1 

f 
t 0.2 
1 

• ! 

1 , 

1 

1 . 
1 
j 
1 

, 

119 

AV"d.l1élble p!lOcphorus r 13 • .54-rg/100B 

t,Tb n', 

.~ 1 

200 Fr ~oo .4 ~.()~ 

" 

. 
-

? 

H ions: 1.0 meq/100g 
KI 0.64 meq/100g 
Na t 0.45 meq/100g 
CUr 16.35 meq/100g-
113& 4.04 mcq/100g 

1 __ J_.t 
1 , 
1 j 

1 

J 
· 
i 

1 : • 
J '. 
1 , 
1 1 

i 

--· 
. . 

, 
, , 
; -. 

! · --i J 
• 

-
l 

'-, 
· • .. 



••• 

140. 

MARSH STtJDIES 

STAND: 76 OBSERVERS : A .... 3 
JP 

DATE 10/8/70 

LOCl!J:"ITY: Emer~ents - enst of Christa tle 

, 1 Phd 1 COj"L. ~P.ZC:r.~D I.f:) 1 D11 1 h"'T I\Th Tt! j ... -
j.l}Q - l J)} 

1 
El~o~lnrls n'J lH~trl ~ t7:>O " 1"1 1 gh-; 71 .... 1 

1 

Fal 
1 1 :39 k29.5 ~ . Sclrpus valldus 19 ~ Pl' Ci ,.' ?1 ,,~ 

f 
6 CJ.6 138 1 .'; ~"~ 

, 
Equisetum flm"iatile 1 Br8. ,ch. 

1 1 · 1 
r,~yriophyllum c'i.,ll bescens 1 10.~ ~d 1 .1 

-- --
1 1 8.5 Val 1 <:;neria a"1cricana • 

, 
1 Cera tophylluln clemersum t 

2.6 t 

· 
Pot~ '7lor:ret1')n 7.o,"lte'l"'lform1 s 1 1, • 1 

i 
Le rnn01 trisulCll • , 0.8 , 

1 1 

ElodE'~ c'lnadensls 0.6 i 
, - , 

- 1 

t 

\ 

T'~::\J') l!)\TE~7. JI.L ( l'lu l c_lù .---.. ~- '~1 f 

El-NIf..O!"HENTl\L FEATtmES 1 

W~En DEPTH 10) cm 
"-. 

saIL 
pH 1 6.2 
% or~~nlc mAtterz 4.9 
% Cl rbon : 2. )1 
% Nltro~ent 0.29 
AYn 113.ble ohosphorus, 12 .17ug /100p; 

H 10nsI 2.5 meq/l00g 
KI 0 • .59 meq/l00g 
Na z 0.42 mcq/100g 
Cal 17.08 meq/l00g 
~\lg. 2.16 meq/100g 

" 

1 __ ~ 
· i 

· 
i 

: 
· 
1 
l 

) -------.. 

. -

· 1 

---, 
· ..... 
1 
1 

- , 
~ · · • · 



MARSlI STUDIES 

-STAND: 77 OBSERVERS: AB 
JP 

LOCALITY: Emergents east of Chrlstatle 

i 1 
CO:JL. eT')",":,CX~", Ir:) J. DH 1 nT .!I.l_ J_. .-IIJ . - ,-' Sc irnu 8 v:l.l "t/lu 8 

Pot" ~<1",cton 7.Mt P"~ fot'''r!." 

Lemn~ ;riSU1C~. : .. 

Cere.. tO'Jh vllum c1p.mersum 

ElodE':.\ cano.dens1s " 

11yrl oT)h~rlllltn {,i~1.1.1besccns 

Va11 c:merl-"i El. 'TIC r 108 na 

LOmr13. minor 
. 

\ 
\ 

- 01:;]'?!) tL\Tr:?.IJ\L (Hul ch) 

EIMr.Ol~ŒNTAL FEATURES 1 

WATER DEPTH 126 cm 

saIL 

.'~-Q 
1 ft7~ll ? C; ) 

1 1"8 ( 
! ~ I?o !! 
1 

1 9.f 

i 
! 6rt 
: 
1 ,1 

1 ?~<: . 
1 1.1 
f , + 
• 
l 
f 

, 

61 ~ ~ 

141. 

DATE 10/8/70 

Phe' lm 1,,\1 r -i:t-- . 
1 

, 
~l"1 tQQ~: _i1 r' 

t 
.1. .., --

;--

1 
1 

ho' t 

1 1 

, 
1 

i 

-

(:' 

.... - ~ ,,-

pH 1 6.6 H ions'. 0.8 meq/l00g 
% or~nic natterr 2.4 KI 0.39 meq/l00g 
% Carbon r • 1 • .39 Na 1 0.2'1 meq/l00g 
% IUtrol3ena __ ,:.0.12 Cal 10.1) mcq/100g 
Avo.l1a ble phos-phorus 1 12.73 mg/l00g 

Mg. 1.2.3 meq/100g 

J_l. 
i 

. 

i 

l 
~ 

, 
-

-
.. 

,. 
1 

_. 
1 
1 

ï 
• 
: 

, 
1 
'. 
1 
1 
1 



, 
MARsa STUDIES-

( ~ 
i .. 

\ , 
14a.. 

STAND: 78 

LOCt~I'l'Y: 

, oaSERVERS : AB DATE 17/8/70 

\ 
JP 

Emeree~s eaost of
l 

,Christa tie 

1 1 
Phe! S?~C1~C Ir.) : Dn 1 E'T ' T'Th lU cor.YJ .. - Pa pt 

Eouisetum fluvl9. t lIe b7019760 J 11) ~n b7-(lf' <) '1 <!.~ gQ<'! 

Eleocharls ",ü1ustrls 
r. 

Scirpun - "'r_!. ]. td u s 

V'l11nner'9. a:n~rica1')a - -f'otn.;DOD'C'ton :,,:o~terlforr.lts 
'" 

NVl;.'10DhrllU!ll e:w.lhescens 

Lemna trlsulca 

\ 

\ 

O:.!lJ') l!!~'ï1L~IJI.L (Hu] ch ) 

I:NVIROmœUTAL FEA'I'tTitES: 
,', 

'UA'l'ER DEPTH 91 cm 

.... COlL 
pH' 6 • .5 
~ or~~nlc a,tterl 11.0 
%- Ca.rbon 1 . 6.39 , 

1 1.2 .1.1 
1 
1 1 1.7 
1 

i 11. t) 

1 
• Oe? 

· ; + 
· 1 + 
i 
f 
1 

1 

?" 

% Nltro~enI0.Z7 P 
Ava11a ble PhoSPhofs 1 o. 32mt!100g 

1"1 
119 nll(l 1" 

i'all , 
j6q 11'"7'" 

. 

, 

b 1 

H ions: 2.0 meq/100g 
KI '(). 76 meq/100g 
Na& 0.62 mcq/100g 
Ca r 20.4.5 meq/100g 
~rgl 3.06 meq/100g 

, 
• 

1 
1 
1 

1 
i 
1 

1 

i 
: 
! 
! 

i 

f 

1 · 1 , 
" 

i 

· 
i 

1 

1 
l 

· 

· 
.. 

1 

· , 
, 
r 

1 
1 
l 

~ 1 
1 
'. 
i · • 



\ 

r.1ARSH STUDIES 

STAND: 79 OBSERVE~S: AB 
JP 

LOCALITY:Emergents esst of Chri~tatle 

1 , 

143. 

DATE 17/8/70 

1 

COLL. 8P2CI~C if) mJ 1 lIT 
1 

Ph<::i Nb IDH 1 

1120 
! 1 

l~etnm fluv18 t lIe t?02 .. B 12 P seJ'ef':S:,.; 9 SC; 96~ _1--- 1 
Equ 

hIe ochar!r nalustrls 
1 1 1 
17 ~6.81 Î 15 F] ! 4"-1' 2':~ 

< i 
" 

1 
4 1 8.7 1 ! iToue vaI1dus '. ! 11±.J.Fr Sc 

, , , , 
Le:nn a trl s1Jlca · . 0.8 1 . 
It.yr 

i r 

lophyIlu1I1 e~al bescens (' • 10.41 1 · --
1 

1 
tonhyllum demersum \ 0.3 1 Cera 

1 
1 

l . i 
1 

1 ! 1 
~ 

: 
1 

• 
, 1 i 

i l 
1 

-1 
1 

j 

.. i 
1 1 

T . 

DE1\l) J!.ArrIr~J:AL { 1.w,'.ch) q.2 , 1 ! 
ENVIRON?·'IEj',ITAL FEATURES: 

t"~ATER DEP't'H 90 cm 

SOIL 
pH 1 6.6 

'% organlc matterr 3.3 
% carbone 1.91 
% Nltrogenl 0.17 
Ava l:lable phosphorus & 9. 79mg!100g 

i} 

H lons~ 0.5 meq/100g 
Kr O. S7 meq/l00g 
Na 1 0.41 meq/l00g 
Ca * 16.78 meq/l00g 
11ga 1.05 meq/100g 

1 



• HARSH STUDIES ' 

STAND: 82 OBSERVEUS: AB 
JP 

LOCALITY: Errrergents east of Christa tle 

14'1 

DATE 21/8/70 

_ id 

1 ! j 1 1 1 c_O_L_r_J. ___________ sP~z_.c~r_-~_.~_J __________ ~-l-f-)t·-D-~-1+'_H_T-+_p_h_e~i' __ ~r~fu~,~D~\~J+-__ ~ ___ < 

1 1 1 

SclrJllls n uvla til1s il:22 j72l3~ 2 21 7 l"~ too / l~O~O,-,f-+----!!----i_--+ 
i' ! 

) 
, 

'1 
... 

1 

! 

ENVIRONHENTl'.L FEATURES: 

~ql\TEn DEPTH 92 cm 

SOIL 
pH' 6.8 
% or~nlc matter, 5.6 
% Q{rbona 3.25 
% NltroRenl 0.27 
Aval1able phosphorusa 14.55mg!100g 

H ions: 1. J meq/l00g 
. K. 0.49 meq/l00g 

Na. 0.35' meq/l00g 
c~ 1 12.25 meq/l00g 
Mg. ).84 mcq/l00g 

! 
! 

1 

t-t ' . 

, , 
i 

f 



W\RSH STUDIES 

STAND: 8) OBS~ERS': AB 
JP 

LOC1ILITY: Emere;ents e.~st of Christatie 

COLL. SP2CI"10 

145. 

DATE 21/8/70 

Nh 1 D~l 
. 1 1 

114 :730.13 211 Frl 
1 

~OO; 00;,1. Sc1rnU8 fluvlat111R 

, ! 

. 
------------------------------------+---~--~_4--~--~--~------+_~. 

1 
1 

1 

56. li 

ENVI~Om1Ei_TT1\L FEATURES: 

l·'lATER DEPTH 10) cm 

SOIL 
pH: 6.4 
% orc·':\nic tn.9.tter: 5.8 

; % Carbon 1 ). )4 
% Nitro~en: 0.21 
Available phosphorusi 17.65u~/100g 

H ions 1 1.5 
KI 0.40 
Na: o. JJ 
Cal 1).10 
l'1g 1 ).40 

1 

, 
1 

! 

meq/l00g 
mcq/100g 
meq/100g 
me:q/l00g ... 
meq/l00g 



STAND: 84 

LOCALITY:Eruergents east 

HARSH STUDIES 

........, '. 
OBSERVERS: AB 

JP 
of Chrlstat1e 

1 • 

DATE 21/8/70 

1 
!lb 1 Dll 1 

. , 1 
COLL. sp~cr~s ir) ml 1 HT phe, 

· 1 ! 
Phrt'l.P'ini tes commun1s ~ 1011 837~ 9 

\ i 1 
1 Len1l1f1. -trlsullcR. 1 + 

1 , 

1 · 
1 
: 1 ., 

, 

~ 1 
i 1 · , 

L 1 

i 

. ',- 1 -
DEAn llATE~IAL O'ulch) 120 .• 2 

EmlIRONMENTp,L FEATURES: 

l·~ATER DE~TH 10) cm 

SOIL 
pHe 7.1 
% org3.nlc matter', 2.4 
% Carbon. 1.)8 
% Nltrogenr 0.21 
Aval1able pho~;phorus t 9.41m~/100g 

1 -r 
2 ~7 Fl 100,i;100 ~ 

! 
1 

( 

-

.../ 

1 

1 
1 

1 

. 1 ! 

~ 'Î 

H ions. 0.0 mc~/lOOg 
KI 0.60 meq/100g 
Na z Q~4J meq/l00g-
cal 16.00 meq/100g 
Mga 1.50 mcq/100g· 

! 
1 

! 
, 
1 , 
1 

1 

J 
1 
i , 
j 
! 
1 
1 

1 

1 

; 

1 
! 

, 

" 

~ 



e , 

Eq 

147 

'l1ARSH STUDIES 

STAND: 85 ODSERVEP-S: AB DATE 24/8/70 
JP 

LOC~LITY: E~crgcnts east of Chr1stat1e 

COLL. SP2Cl~.S 

Eleochr:. r1s l)"tlustx-ts 

u1setu'1l fluvle. t11e -- -;.,..... 
1 Sc trDU:~ v~l idus 
'\ 

1/ yota fil 0 ",:cton z08tcrifo!'mis 
, 

M!~1onhyJlum e~~lbescens 

Le!J'l.na tr1sulca -

..1. 
, 
, , , , 

DEAl) l !.1\'.ï:'B ",-J.l'.Tll':ulch l 

ENVIROInillîITl'.t FEl\.+~ES: 

NATER DEP'X'H 102 cm. 

SOIL 
pH 1 5.9 
% orb~n1c matter. 7.1 
% Carbone 4.11 
% lH t ro r;;en • 0 • J 1 

1 l ' \ f 
r Jof) DT]! I-n 1 

P11e i Ph 1 DH -! 
~ ! ! 1 

42S; 101.1'3 .. 1 1 
l , -, 

Y~-ç ! 1 i 1 1 r 
; ~S2 98~J 94Ç' i ! fr.' 1 

3d 60.6 ~l~t. -r 1 1 
! Seh. ?5.: 6~ 

J.O 1 . t 1-10 Fr. 1 
'. r 

1 
1 . 

1 1. c:: 

1.11 
j 

! 

1 
1 

: + . j 

1 

1 1 
1 : 

• 
1 

1 1 1 1 1 

i 
.1 

1 
t 

1 1 
1 1 

l . 
1 

1 

! ! 
1 , ! 10.0 . , 

H ionsi ).5 meq/l00g 
K' 0.60 ~meq/l00g 
Na 1 0.401' meq/l00g 

Avui1able phosphorusl 12.85 mg/100g 
CJ. , 16.25 mcq/l00g 
Mg, ' 1.74 meq/l00g 

" 



" 

1 • 
148· 

. 
l , 

" 

• , HARSH STUDIES 

/ J 

STAND: 86 On~ERVERS: AB DATE 24/8/70 
JP 

LOCALITY: "Em~rgents ~st of Chrlstatle 

~ 

" 1 ! \ ! : i 
COLL. SP:;:;CI~~ 1 I-f) nq 1 IIT Phc, l'lb TllI 

i}4-~198 -. 1 

Sel rDUS v.'1l1dus ~5 Ir' -''' ,h\~ ... ", . 
1 . 

1 
., 

1 i 1 , 
216 Fr 1 l2.2~G ')7(~ i 1 

1 
, 

1 1 , 
4c~ Allsm~-o)nnt~~o-a9v~tlc3 ! :3 1 J}. l 

j 

16 S. f 1.9:h 
. 

pota l'llO "ir.tO:î z()st~'rlr.0rmls ! 
: 1 1 

7-/; 1 i1yr ionh;vllU"D. eX:ll beS0cns 26.0 
, 

1 7% 
1 

Cera tonhyJ J VlTl dCllerF;Um .~2 ').ç ( 1 
• J.. .. . 

f . 
9 •. ' J% Elodea. can'Jt1pnsls , . 1 

1 
8.lJ 

, 
Le;nna trlsulca 1 

1 .1 
AlrrJ.e (fl1am::mtou8 ) so. 1 1.ll i 

- 1 

1 1 
1 1 .' . 1 

i 
., T . 

! 1 ! DBAD l!A'?r.~rAL '(~ulch ?2 • 1 
.- -

ENVIROUMEiJT1'..!. FBATURES: 

H1\TE~ DEP'l'H 111 cm 

SOIL 
pHI 6.8 

.-
H lonsr 0.5 meq/1OOg 

1; or~.lnic ma tter 1 1 • .5 KI 0.33 meq/100g 
~ Cilrbon r 0.80 Nar 0.23 nlcq/l00g " 
p 

% N1 troO"en C 0.21 ca , 9.15 meQ.!100g 
Aval1able 1).01 rn~/100g 

" 

0.86 .mcq/l00g phosohorusl l'1gi e -

(\ '- , 
1 

, 
IJ-' 

~ 



-------------------------------------1 

. --

" 
STAND: 89 

HARSH S'rUDIES 

" OBS8RVERS: AB 
JP 

LOc1\LITY: Emergents east of Chrlstatle 

1 1 , 
cor,~" r,PZCI"1S Fr:) mll 

DATE )1/8/70 

\ 1 
111T 1 1 HT Phe/ Nb 

, 1 1 
1 • 1 <"'~_1JJJl f1l.ly~nt1]e 128ol7~olsf 1 . 

, J , ! J ! 1 . 
112 SenJ 96"; 93$; i , -

1 
)1.61236 

l , 
4<' 

!-
v2_11duc; '1) Sen' 7 " ,Q 11'J2l!8 ,:J ;b s 

L em!1q tl"'~sul~R. 
, 3·9 
1 
1 

1 
} 

1 . 
1 . 

.. t 

1 

Î 1 

1 1 

i 

, 1 

DljAD 111\'I'~ -;J ?l, ~ Nu] ch) 0.0 

ENVIRON11ENTAL FEATURES: 

~'>lATER DEPTH 98 cm 

SOIt 
pHI 6.5 
% orvnlc ma.tter& 10.7 
% carbonl 6.2) 
% Nltro~enl 0.)2 
Aval1uble phosphorusl 11.57 mg/100g 

il 

, , . 
l' 
j 

1 
1 

,/ 

1 

1 
1 

1 1 
1 
1 , 

. , 1 
j 

1 

; 

1 
! 

. 1 ! 

, 
H 10ns 1 2.8 mcq/100g 
KI '\ 0.72 meq/100g 

c Na, 1 0.58 meq/100g 
Ca, 20.70 mcq/l00g. 
Hg, 2.88 mcq/l00g 

( 'JI 

t 

:1 

1 

1 

1 



• 
, 

( \ . 

HARSH STUDIES 

< • 

STAND : 9~ OBSERVEP-S : AB 
JP 

LOCALITY: Emergents east ,of Christa tle 

1 • 
' 1 ! CO!/L. , SP;:;Ct:;D 1 if) 1 m1 , 

, ,. ! 1 ! 
nJJm. t l' c i E:.Q.11 ~ set 1J :n 

1 
< 

HT 1 
Phej 

1 

1 

150. 

. DATE 31/8/70 
\ 

. ;-'1(; 1 D'·T 1 

" ! ~J.5.0 ~89f:l'f sen!. 1 1 
1 ; 124 St~· Tt. 192':; g4c. i 

~I 
1 r t'r/l 

Scil'pvS vc l1dus '11 .55.4 23 SeY}: JE 6<" -
1 

Lf:':nna trlE'ulca . Il.} .. - . , 
1 
1 

1 

J 1 -, J l, 

1 , 

1 
1 ! 1 . 1 
1 

1 1 

! 1 
, 

:::. 1 
r , 

, 

! DEl\D 111\'i:'8:~Ii'.U i·1'.11('.h} 0.01 1 . - .. 
EINIRONHENrV\L F EATtmES : 

• NATER DEPTH 97 cm 

SOIL 
pH 1 6.7 
;6 organ1c IU':l tter, 10.6 
% C::\rbon 1 6.14 
~ r~ i trop';en: 0.)4 
Av~11ablc phosphorus t 9.26~3/100g 

H ions: 1.0 roeq/l00g 
Ka 0.68 meq/100g 
Na 1 0.55 mcq/100g 
Ca, 19.0.5 roeq/100g 
Mgl 2.68 meq/100g 

, 
; 

1 
1 

1 , 
t 
i 
1 

1 
1 

i 

1 

i 
i 
T 

, 

""' 



1 

1 .~ '. 

·tt 

15 , . 

HARSI! S'l'.!:!!?IES 

---STAND: 93 OBSERVERS: AB 
, JP 

DATE 3/9/70 

LOCl\LITY: Emergents oost of Christatie 

COLL. 
: 1 1 

If) .m J 1 HT Phei "'lb 

Soirpns fluv1at111s 

Le'llna trlsulca 

-f 

ENVIRONr1ENTAL FEATURES: 
. .1' 

HATEn DEPTH , 9J cm 

saIU 
pHI 6.6 
% organic matter 1 5.2 
% Carbon 1 . J .02 
.% Ni trolSen 1 0.20 

t •• 

l 

Availu ble phosphorus & 12.98 mg!100g 

" 

! 
1 , 

f 

T 
~ 

1 
t'J 1 
h . 
t-

) ~ 

, 

H ionsi 1.0 meq/100g 
KI 0.57 meq!100g 
Na 1 0 • Il- 5 meq/100g 
ca .18.55 meq/100g 
loi'!; 1 2.24 meq/100g 

~ 

. 



• 

HARSH STUDIES 

ST~~: 94 ODSERVEUS:AB 
JP 

LOCALITY: Emergents east of Chrlstâtle 

-~-

' , 

151.. 

DATE- 319/70 

c OL,! .. SP":::CI'1S 
! 1 • 

1 l{) 1 ml HT 
, 1 

Pne, Nh 1 D'·l 1 

S 

L 

s 

If 

1 
1 ! ci.wus f) 11ll~ills ~30~L4 124 Fl" 1 . OiL-: 2.2.<1 ~~~ 

C'''!'J18. tr18ul cs.. 

nlroiela DO} vrhiza 
h' -' 

, 

, 

DEAD r1A'I'2~I~L (J1l'1chl 

ENVIRONMEHTl'.L F EA'I'URES : 

HATER DEPTH' 90 cm 

SOIL ,_ " 
pH 1 6.7 
% org::.nlc m9.tterl 2~J 
%.~~rbon~ 1.31 
% ra trogen 1 0.52 

i 
1 
1 

. 
i , 

, 

1 , 

1 

1 

1 
1 

1 

Aval1able pho~ohorus: 11.78 

\ 

1 

: 0.11 

+ 

" 

, 1 
1 

j 

1 

1'6. '3 

m-:t;/100g 

! 1 
1 

" 
! -, 

- , - -
, 

, 
" 

1 

j 

Ir , 
1 

1 
, i 

~ 
1 

i 
! 
1 

1 i , 
, 
1 

! 

1 ! 1 

H ions, 0.8 meq/lOOg 
KI 0.59 meq/100g 
Na 1 0.4') meq 1100g 
Ca 1 15.88 meq/l00g 
l'Ig c 1.70 meq/l00g 

j 

1 

, 

1 



l-1ARSH STUDIES 

STAND: 95 OBSERVE~S: AB 
JP 

LOCALITY:E~ergents east of Christatle 

1 l' 
COLL. SP;;;CI~C ir.) mll HT 

~ 72 
1 

~r0, C"]11tcs r.o:wl11!nls 68.C2..t P _-"-, 

i '" 1 , 
1 

153. 

DATE 3/9/70 

1 ID~ll ! ph ("'t tlh 
1 

f 1 

! 1 1 
246 F:r:. 1001(OQ Q-t, i 

• 
1 

----. !~ - 1 1 
{fD~l1'cntO\.'sl 1 /2.1 

p 

çp..c 812· 

ellna trl~ulcJ. 

otfl 'DOr'Aton 7.osterlformls - -

J 
c-

". --

~ 

, 

DEAn [1ATB~!ArJ( 11'21 c~~l 

ENVIROmv1EHTl-.r, FEATURES: 

HATE1~ DEP'?H 1 105 cm 

SOIL 1 
( pH l ,6.5 

% or~~nlc matter. 6.) 
% Carbon. 3.65 
% :11 troo:en 1 0.21 

, 
i 0.2 

1 

1 
, 

-t 1 

1 

1 

1 
1 

I '1 
1 

1 

i 

1~8 4 

Ava11able phosphorusl 9.66 m~/100~ 

t , 

'\ 

, 

1 

-. 
1 

. . 

H ions & 0.5 mcq!100g 
Ka 0.6), ,rneq.!100g 
Hu 1 0.50 lUcq/100.g 
ca: 20.45 mcq/100g 
Mg. 1.07 meq/l00g 

1 

1 
1 

1 
1 

<>-

1 , 

1 
1 

i 
! 
1 

1 

! 
r 
! 
! 

. .-



, . 

STAND ~ 96 

LOC1\.LITY: 

HARSII STUDI~S 

OBSERVEr.S: AB 
SR 
JP 

Emer~cnts east of Chrlstat1e 

1 

( lS;t. 

D'ATE 8/9/70 

1 1 1 , 
OLL. SPZCI~!:; Ir:, DT] ! HT Phe, ~'b_ J}!.l c 

..-

El e 0 (' 'J.31.~ 1 s D<:I.lu str1.s 

Sc, rDUS valldus 

Equ 1 ~ctu:n fluvla tlle 

Pot8. '11oQ:eton 7:ostE'rlformts 

:::locl (>l"l c.:."3.n~n ens t s 

Cera tonhvllum d. emAT'SUm " \ 

f.lyrlonhvllum e)·'l.lbe1'lcens 

Lemna trlsu)ca 

Soiro4ells , Dolyrhlza 

. 

,: 

D!:.?}D l~TE~Ii\r~( t,:ul ch ) 

ENVIRONrilli.:-TTAL FEl\TURES: 

HATER DEPTHS 112 cm '. 
SO'IL 
pHI 6.0 
;j organlc ma tter , 4.8 
%'Carbons 2.76 
~ Nltro~en& 0.19 

1 Z so J ) .2~! 1 
1 
1 

i 
1 1 

1 . 
1 

J 
'14 171.d 

1
3•5 , 2 , 

1 
1 i 59.( 

i 
\11. ~ 

~ ,1 9.; 
1 

, 
3 •. J 1 . 

1 
J 2.6 , 

1 + 

o. r: 

164 ! 
.sen' '98~~ 

1 
24' Sè'r 2% 

-
139 Sen 

1 
, 

1 

1 

, 1 

69% 1 

14~~ 

11 ,,{ 

2"~ 

1 
1 

! 
1 

1 
1 
1 

1 

J. 

1 , 
1 

i 

1 

1 
! 

4 
1 

H 1ons: 2.8 meq/100g 
KI 0.50 meq/100g 
Na: O. jQ meq/l00g 

/Î.val1èlble phospl1orus: 12.56 mg/100g 
ca: 12.18 meq/100g 
Mg c 1.44 meq!100g 

." , 

-1 

• • 

, 

- -

, 



• 

c 

l·1ARSH STUDIES 

AB 
STAND: 97 OBSERVERS : SH 

JP 
LOCALltrY: Emergents cast of Chrlstatle 

, i 
FrJ ' m1 OLL. SP:2CI'1S 

Eleoch~trls p::üustr~ s 17qO ISS9 • 1 

i 1 1 
Scir}2us ~~_lldus , 68 :218.4 

\ 

HT 
1 

Phel 
1 

lL~ ~ Se~ 

,,1~ 
! 

Sen 
1 

155'. 

\ ':1 

DATE 
\ 

81.9/70 
1 

-

" 
l~b D~L' 

Ig? r; 67~~ 
1 

8'~ ')Q<" . :) 

-

1 r-, 
1 
1 

Eau1sctu:.1 fluviatile ! ) ~~ 110 Ve" ~ ! 
Va11sne":r i8- a rnertcana. 

Cera topJîyllum demersum 

l·jyr 1 ooh yI J. u m exa 1 bescens 

Pota ma Il'eton 7.ostel"lfûrrnls . 
Elodea cnnfldensis 

temna tr1sulca -

, 

-~-

DEAn P1\T~~>~!F.L (1t:1l1f"hl 

EtNIRONlŒHTAL FEl\TtmES: 

NATER DEPTH 105 cm 

SOIL 
pHl 6.0 
5~ "organlc ma tter 1 5.1 
% C':lrbon: 2.97 

· 19.C; 
1 · 6.2 

J 2.6 
• 1.4. 
1 
1 o. 
· o.J 1 

1 

__ r ___ 

1 .. 4 

% N 1 tro «en 1 0.26 
Ayul1able phosphorus i 14.55 mg/100g 

2% 

-. 

.. 

. 

. 
1 

, 1 , 

• r.-
H 10ns 1 2. J meq/l00g 
KI 0.40 lUcq/100g 
Na J O. JJ meq/l00g 
Gal 11.93' meq/l00g 
Mga 1.61 meq/l00g 

t 

, 
• 
1 

1 \ 

1 
\ 

J 
1 
! 
1 
1 

j 
1 
i , 
, 

1 

i' 

! 
! 

.-

,. 

, 



~'--e .. ...... 

~ \ 
\ 

• 

HARSH STUDIES 

) AH 
F' 'G) $]8 OBS8RVERS: SH 

JP 
LOCJ\.LITY: E!llcrgents e.s.st of Christa. tie 

COLL. SP2Cr:;,s 
" 1 ': i 

t. ! lr~ 1 m1 1 HT , 

~o ·1 ! 
Sc 1 rm1 ç \'}V.J..d.l!F . IJ?o·I~23 

i , 1 
c.e..t:.a t <'..!.1..h"' llu fo'l d,C'.':'2E' pmTn 1 fî"r i 

1 
VnllE'nf?d.8. o.mr-rttana 1 , i98~ 7 

J' 
'U 

, 

t.emna tJ'~.E"u]ca 
, 77.'2 

, 

CX8.1b~\cEms 1 , 
120. Ji 

156. 

\ 
DATE 8/9/70 

1 
1 ml ! Phe, Nb 

1 
h Seh ~OO~ 45-~ 

r 1 j 25~ 
1 , 
1. 14~1 , 

\ . 11; 1 

1 

. J~~ 1 f1yr1onh;vll u~n 
\ 1 1 .i --

!13- 51 l?otR l'l'lOn:('t on !':ot";t er 1formi!l 
4 -

El ad ~a nRnan(m~i~ 
1 
! 

. " 1 
1 : 

1 

1 
1 

" 1 

r 
1 0.., 

, 

DBP.D 11l\T2:;'IAL (~ulch) 
~ 

ENVIRONt1ENTAL F EATURES ! , 
\'1ATER-- DEP'I'H 119 cm. 

SOIL 
pHI 7.0 
% or[~hic matterl ~.8 
.% Cnrbon 1 1 .{)) 
% N1tro~en l ,0.15 
Ava11able phosphof'us, 10.46 

) , 

1 

2~t ! 

1 3.1! \ . 1 

---- 1 

1 1 , 
• 

, i , 
1 
1 

1 
1 

1 

1 
l 

" 

14.J 
r ! 1 

H ionsl O.) meq/l00g 
.l< KI (). 35' weq/100g 

Na, o. JO lIleq/l00g 
Ca, 8.65 meq!100g 

mp;!100~ Ngi 0 • .55 meq/100g 

. 

- .... 



\ 
1 

HARSH STUDIES 

STAND: 99 OBSERvsrrs: AB 
3P 

LOCALITY: Emergents eDst of Chrl~tatle , 

+ 
1 1 . + 1 Lemna trl sulca 

157. 
1 

DATE 13/9/70 

t 1 
1 

, T J 

! l, SDlrodelR nolyrh17.a 

-+---J.---4-r.--t--....---- r----1 
r 

1 

, J , 
1 

1 , . . 
1 

1 , 

• 1 
il 

1 

DEAD 11.l\T;';:~Ii'.L (!':ulch) , Il 8 

ENVIRONr.A.ENTZ'.L FBl\Ttrr\ES: 

NATER D.EPTH 98 cm 

saIL ~ 

pH 1 6.9 
J~ orc)lnlc lIn tter l 1.9 
~ Carbon: 1.09 

, 

;; Nltro~cn,10.1J 
Avallable phosphorus& 9.15 mg/100g 

. ,.' 

1 

~H lons. 0.0 meq/l00g 
K. 0.J6 mcq/l00g 

. Na 1 o. JO meq/100g 
Caa~ 11.15 ~~q/l00g 
N~l 0.84 mcq/100g' 

1 

! 
1 1 

1 
! 

,r 



e 
1 

l.ffiRSlI STUDI~S ----- --...: ---=-=- ! -- , 

STAlID: 100 . ODSERVERS: AB 
JP 

LOCALI7Y: Emergents east of Chr1stat1e 

-pp- - ... 

.... •• ""-- sqz .. . .. .. 

r' , 

151. 

DATE 13/9/70 

\ 

-----------------~------~--~-+--;---t--_T--~--T_~--_F--T_~ 

m-w:m.omrel,rl'AL FEl'.TURES: 

NATER DEPTH 89 )cm 

SOIL 
pH 1 6.5 
% orr,anic r.atterr 2.0 \ 
% carbon. 1.14 
;~ Ni tro~en 1 0.24 
A~11~ble phosphorust 13.46 mg/100g 

o 

II 10ns 1 0.5 rncq/100g 
K' 0.24 I1leCi/100g 
Na 1 0.17 :neq/woS 
Cal 6.50 rneq/l00~ 
Mgr 1.00 ~eq/100~ 



MARSII STUDIES 

STAND: 102 ODSËRVERS: AB 
1 

DATE 18/9/70 

LOC1\.LITY: 

. . . - - .. - , . 
c OL.T .. h r,pzcr~s 
-----.-- - -'- , 

s clrnus fluvb ttJ i8 
----_.~,- . - , _I_ 

----- - , 

L erm:-t tr1 8tlJ..C~ -----..... _. - -. 

--
. -
-

.. 

- -
-

.. . 

-
. 

-r-.4 .-ill2.N) .r 1.l,\~'g'Et l .ru;:.{ÜtI.] c hl 

ENVI~Omœ~TTAL FEATtJRES: 

WA'rER DEPTH 87 om 

rolL 
pH 1 6.8 
% orEpn1c 
t Ca.rbon 1 
% Nltro~enz 0.12 

1 
1 

1 
I 

1 
t 
! 

1 • . 
, 
i , 

i 
i , 
1 

A\\lilablc pho3p}oru. 13.03 

~ 
, . 

6 

, JP 

. :II .... • -
1 

, 

Phd ['f.).1 J?l! nT ~lh r)T r -.. ~ 
1 
1 

"~n <; h.l 100 ; 1P..:~ 1 ?lQ. 
~--' 

_.1 + , 
i .. 
1 
1 --
1 

i r 
~ 

1 
- ~ 

11 • J" 

ü 

H ionSI 0.3 meq/l00g 
K: 0.47 meq/l00g 

mg/lODg 

Na: 0.39 mf'q/100,e 
cac 13.38 incq/100g 
Mgc 2.47 meq/100g 

• 

. 

r-



( . 
16Q 

r '-<0 N..ARSH STUDIES 

STAlID: 103 OBSl!:l{VBRS: AB DA'I'E 18/9/70 
JP 

LOC1\LITY: Emcrr.;erlts east of Chrlsta.tle 

• Qi -
CO!JL. SP2Cr~S ---.. -..--.- -

s dl:n~D.l!Jt:l r t ,~j S 

- ... . 
E ? pl!-: f' t. un .J'..J..mr..lf.!lJ •. tlc 

, 

"-. . 

-. .. - 4 . 
~ . . • .........--+-'4 ....... --

. ..... -- .. 

"'" 

- ... - . . 

- \ 

-
............ - DEN) lt7\'i'l~P.IAL (Hu 1 ch) 

ENVl:RONHEN'I'AL FEATtJRES: 

l'lATER OEl?TH 84 cm 

SOIL 
pH. 6.7 • 
% or~nlc matter. 4.1 
% Carbonl 2.34 
~ Nltrogcna 0.22 
Aval1able phosDhorusI 9.69 .' 

\ 

. 
f Phd_ LJl- i2J:} 1 RI).' 1,(,) 1 ml 

~~ 
1 

.7 
, 

1 

1 ~?":\ Fr qR~ 199~1"; 

,? 6.8 . 
1 
l 

1 
: 

1 , 
,. . ..-
i 

l i 
1 
1 

11). E 

, 

mg/100g 

1 c' L~ '3 P ll --,-~ 

. 
>. 

-

. 
• 

" 

19--

H 10nsa 0.5 illeq/100g 
Ka 0.53 meq/100g 
Na& 0.4J mcq/100g 
CUI 14.90 meq'/100g 
Ngi 1.62 raeq/100g 

t 

0 

1 
1 

1 

, 
1 

-

1 

~ 

--'f<' 

" 

, 



. 

S·TANU: 104 

MARsn STUDIES 

onSERVERS: AB 
JP 

r..Otl\LJ:TY: Emergents east of Christa tle 

COTJL. 
..... -- ;~;;~ ='-="l~)-~~ ',I~-

--~ 

h.r::!p:ru('r:'~r:rxmJ ~ -, Q 1> 

1 

1 ?C"!. . . 
L E'mn~ trtf;ulca + .. - ... .... . -- _ . ..... 0 

· 1 1 
otc."lOlœton zostt-rtfor:nls l + p .. .... -------.- -, 

f 

· 
" i 

1 . ..,...-~ .... • 
i . 
i 
1 .. • . 
• 

il 

.. • . 

-

16' _ 

DATE: 18/9/70· 

• .. a - .. ~ 

PhJ Jq, m" _1 , 
1 . ~ 

!.l::!. t 
LJ,' J.,Q,O - 1.DJ " 

-~ ;-'---i-, 
1 1 

l . 
1 
1 

-
J 1 

' . 

" =to " 
, . DE.0'J) .l1l\?~!!-I.Z\L .. (llulc~l 117 6 . ~ 

ENVIROm1EN1P,L FEATtJ'RES: 

WATER DEPTH 100cm 
o 

SOLL 
pH J 7.1 
;h organlc tn ttcr 1 5.9 
% Carbon 1 ).4) 
% Nltrogcna 0.26 
ÂVûl1nble phosphorusi 11.18 In/!/100g 

il ionSI 0.0 meq/l00g 
KI O. 5/~ . rneq/10Ug 
Na 1 0.47 rneq/l (lOg 
Ca 1 18. lw meq/100g 
I-tg, 2.20 mcq/l0.0g , 

; 

/ 

\. 



ST'AI-m : 105 

MARSII GTUDIES 

OBSERVERS: AB 
JP 

LOCALr.rr: Emcrg0nts cast of Chrlstatle 

16.1.\ 

DÀ~E 20/9/70 

,"O~L~_ .. - ;;~=::: r J'f~ LO!1_I
I-' n_,~ ...... ~+--~_h-+cl __ .;-o. ......... -+-Nh ~!-

Eleocr""rls n:;J'1.uç.tr.l~ .. 1,188h'i'?_~1 ,1 __ 

_.. - ~ 1 1 15 ~ 1 Ô c.')~+--i-"--~~~}-~f-~--+ 
--~. 

211-5; SR< 

()cr; 
? Al 1 

T 
tl.Ç% 1 1 

J 

.. . i .. _ .. 
V~~l~~~~t4,~~~~,~~ _______________ ~ __ ~ 

{ 

. 
t 

. 
Cera tophylJ.nm demorsum _ • • ......... __ ...-.. ___ .....;111.-. _____ -4 

1 1 

Myriophyllum exalbescens 
- ..... .... ,.,; .... -.------------~~;..,;;.~--+_-+_~I__-~~!___i!____lf_a_+_ 

Elodea cO~Rdensls , 
1 

-.------------.---~-----------.--------_4--~--~.~~---.._T--_T--~---; 
potaruo~cton zost0rlformls 

- Q 0 ._ -
Lemna tr'\.~ulcq . ~--~--------.----;------~--~--~--~--~--~--+---~-----~----~---+---~ 
SnirodclJn Dolvrhiz~ 
~I~~~;-~·~~~~~~----------~~~~~--l""~--~--~·--~---;---·~~--~ 

----------------------------------~--~--~--~--~~~--r_~~~~~-~__r 

Z::NVl:RONLXNTnL FEl\.TrJIœS: 

WATER~DE~TH 101 om 

SOIL 
pHa 6.0 
% or~nlc matter. J.7 
% Carbon. 2.16 
% Nltrduen, 0.11 
Avadlable phosphorusI 14.50 mg!100g 

H ions 1 O. 5 TrV~q /1 OOg 
KI 0 .42 mcq/l00~; .. 
Na 1 0.32 illCq/100g 
Ca, 11.18 'DCCI/100g 
.'Ig l '1.77 me:}/lOOg 
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MARSU STUOIES 

. 
STAND 1 106 OBSERVERS: AB 

JP 
LOCALIT"I: Emor~onts <.:ast of Chrlstatle 

1 . - .... q; . .1 --
CO;:'L. SP~C:t:'2!S _ .. _. 

wc. 

t;' sJJ~l:lB ~".llwtr1 s . 
- ... - Rf __ ' 

Sclrnus validu8 -- OC" • . 
4·-

p o t::ur.o v,eton 7ostertform1s --
'lodC':1 canadE'n~ls , - ... ---f - ....... -....--.--~ , E 

C 

L 

oro. tophylluT'l d.emcrsum 
~ .... . - .-....~ 

elone. trisulca 
",- .... - -
--

r 

. 

. 
~'lrrf~L Sen .J 
j 4? t ,r; t '1 )'1 1" • 

1 --'-r 
<' 81 0 ~ -

: 87 16J}, 5 
l7lJj. 1 , 

! 217 f't'. 0" 

1 • 0.1 · · ! + · 1 - . .* 
i ~ 

+1 -j 
, , + :. 

163 

DATE 20/9/70 

-
f\:b i)T 1 

~~ 
1 

<)/~ ~; ()8'1 
~ , 

-
T 

,~% ~61L 1 
1 1 

1 

~ 
\ 

'Î' 

, 
1 

-
• 

. 
-

t ~. 

*-"-

Jl~Nl f.1j\'I'l~!tI PL (HÙJ ch) 0.8 

EIWl:RONMEbTTAL FEATtJ.RES: 
1 

NATER DEPTH 105 om 

saIL 
i)H 1 6.8 
.% organ le matterr 4.9 
% CD.rbon. 2.86 
;; Nitrogenl 0.09 Q. 
Aval1able phosphorusl 13.69 mg/100g 

. 

, ! t 1 

H lons 1 0.5 meq/100g 
KI 0.51 rncq/100g 
Na 1 0.39 meq/100g 
ca & 15.18 rncq/100g 
11g1 2.02 meq!lOOg 

, 

li 

1 



STAND: 107 

,. 

MARsn STUDIES 

OBSr:RVERS; AB 
JP 

LO:nL!TY: Emergents east of Christatle 

-- - "--
l~J IEl1~j~. COLI,. S1'~~I:I!S ---

• 1 

Eoul~,(>tl'r.,~"i-11 ro 8tO ~_ 1 
~ __ .. J: J"~~ 

···1 ;Jj--
-. --.- .. --~ l '~9~.; 

Eleocho.ri s paltl8tr1 s 90 ~ '171~e,,_ . - .... ,~-............... -_. 
1 

valldus 
1 

1.4 51. j ,225 ,Sen Sclrpus \ .. ... . , 
1 

Vallsn'er~ 9. arlf'rl co.na • l..? · 
----~ --_ ... -

· ~ 

Lemn9. tri sul c& 
, o. , , 

---~ .. _-.......-::: 
~lyrioDh?lluT)1 o "I:>:Ü b0scens i 

+ 1 
1"'" _"-__ ... 

( 
_ ........ - -

zostp.r1form1s 
, 

Potamor~cton , + .... • ................. -1 

--- . -- .. - po -
1 .. - ............. , ... .. . 

1 li. 

'" -

16'1 

( 

DATE - 27/7/70 

1 
-

Nh nI-! - . i---

'- ... 

CZ~~ r,8< 
--f-

?,?Cl 
,,- P.! 4% 

1 J'% 8~ " .. - l 
1 

-l- " 

i 
t 
1 

-

-

~--. - . -, ..-

n~!.:Q..lg.7grJ !~I~J.r'J 3. ch) 0 .. 6 
1 • 

l'rATER DEPTH 93 cm 

SOIL 
pH 1 Hot cnou~h soil, tpr test 
% organic mattera 2.~2 
% C~rbon, 8.17 

H ionsl not enoueh soli. for test 
Kr 0.95 rnf>q/l00g 
Nar 0.80 meq!lQOk 

% Ni tron;cn 1 O. J1 
Ava 11atJlc phosphorus.1 7. 26 mg/100~ 

Ca1J1.00 meq/100g 
Hgl ).14-9 meq/100g 



STAND: 108 

LOCl\L!TI: 

\ 

MARSH STUDIBS 

OI3SERVERS : AB 
JP 

Emergents e~st of Chrlstatle 

~~-----------------+..-..~--+-~ ) 

1 

DA'l'E 27/9/70 

o 

-.---------------------------------~.-~--~--~--~.--_b--~---~--_t---~--~---r 

---------·~!---~~·--)-·--:-------~-+--~-r--~-r~r--r~r--rrl~ 

ElmRom·lENI'AL FEATu:rillS: 

t'll"TEn DEPTH 93 cm 

SOIL , 
pH: nct enough so11 for test 
% or~nlc m~tter, 2.82 , 
% Carbon: 8.1) 
% Nltl'oC"cnz 0.10 ""\..". 
Avallo.b1c phosphorusi 7.39 mg/tOOg 

\ 

" 

H 1ons: not 
KI 0.72 
Na: 0.70 
ca, 22.95 
dg, 3.26 

• 

enou~h so11 
meq!lOOg 
'flieqi\QOg 
meq/l~Og , 
meqYIOOg 
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STAND: 109 

}Uill.SII STUDIES 

OBSERVERS: AB 
JI' 

LOCI~r.rY: Emergents east of Chrlstatle 

166' 

DATE J/10/70 

------------·~------4--~+-~-I-_+~~r_ 

ENVIt'~OmŒl\rTAL PEATURES: 

WATER. DEPTH 82 cm 

saIL 
pH 1 6.6 

)% -orQ1nlc ma tter r 
% C~rbon r 

5.8 
).)6 
0.19 % Nltrosenr 

% Aval1uble phocpho:ttusI . 
\ 

12.75 mg/100g 

li ionsl 0.8 meq/l00g 
KI 0.55 . meq/l00g 
Nu ~ o. J8 mûq/1QOg 
Ca r 16.08 meq/ldOg 
Mgr 2.50 meq/100g 

• 
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STAND: 110 .-
.c..OC1\LIT1": 

~ MARSlI S'PUDIES 

ODS~RVERS: AB 
JP 

Emergents cust o~ Chrlst)'tte 

- ...... ~-....- ............ 
orlc,. r;p~CI~:S 

167 

) 

DATE 3/10/70 

~ 

ln, _ ....... . --. , - s_. _ Ir:) ! nu ' 11't' Lr:~~J 
III olsLl 0 J-:-_."J 

j}) --. 
SC 11~11UG fluvj'\tills 

100,t qg' 

_ .. ..---.. -------.--....-............ - T Jo''),,'; 
1 - 1 211 ,SE:l1 01, 1 

~, -- - T 
1 '3~ 7 tC'mn<l tr1sulca --

1 
. ... , _--. . 

1 
, 

t 
'. ! - T - , • . .. j -1 

1 t • • , 
T·....,. ...... • -, 

1 
\ 
1 _ ...... -- r )/ 1 

l=-
-'-"b ___ - 1 ............. 

~~ l 0 

\. , 
-~ -7 ......... . 1 ---, .... , 

- . 
e 

~ 1 . • .,. - "'" 
- -

'le ! 

~ 

. !.r.- -
9 

~:-:11l) 1!l'"1tt'E!'}lIL (1!llch):_ ~1 0 t 1 . • 1 

ENVIlto1t'lE~IT1\L PEnTURES: 
l '> '" e 

WAU'En! 
, 

78 
... DEPTH OID 

l rolL . 
pHI 6.3 . H ions 1 1.5 meq/l00g % organl0 Jtrl t ter 1 '5.9 Kc 0.74 m8q/lo0~ '% 

, 
J.44 Na. Corbon, . 0.33 mell/lOOg % Nltrogenl 0.19 ca, 13.63 mcq/1OOg, 

Am 1111blc phosphorusl 15.68 mg/1OOg i1g 1 2.51 mcq/1OOg l 

. 
l 

fJ 

• 

. 

'\ 

!\. 

1 , 

. 
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STAlID : 111 

--< wmsu STUDIES 

OB SE RVEJ."tS : AB 
'JP 

LOCnLI~: Emergents east of Chrlstatle 

.. . ...... """"' ..... * .. .-- ...... -

16&. 

DATE J/10/70 

---... 

..!fJ..EllJ nT P~J OT.lT..I. SP2C11S Nb mr - -__ 4 ___ 

-" 
181 ~17 

c 
, 

hnU:::'11!t,0f'; C0!11"l111U.' s --.... ~ .. .",.-... -------..--p 
1 

1 

, 
..............-.......--..-. .. ...... -.-.... . - . 

1 
! 

i 
: . ..... , 

, i 
1 . . -- . iiII"f'::&: • . ... - . 
i 

~ . - ! - ,;4" ...... _ 
1 , 1 . 15_ ... _ . .. ... iL • 

1 

1 • , ..... -- .... 

1 

. 

f 
J -

. . . . 
nEtill 1 !1<:rJi!''] Al,_ n:l'l.'Ù' ~ ~ 8.5. .. ~ - ........ . -

ENV!RO.t\iŒNTAL FEATURES: 

l'lA'l'ER DBPTH 10) cm 

SOIL , 7 
pHI not enough soil for test 
%'or~~nlc matterl 4.7 
% C~rbon: 2.70 
.% N 1 t ro p:en • O. 1) \;J 

Aval1nblc phosphqrusz 9.21 mg/100g 

-. 

1 
f 

'f'r/ jQQll ?l~() :LO( ,f 
<''ln. , 

- 1 
1 - ~ 1 

'0 1 1 

l ! . 

..1 

1 
, .. -

-
~ . 

\ 
.H ~ons: not onough soll 

Kc 0.)6 m~q/l00g 
Nal 0.)2 mcq/l00g 
C'll 9.6 J ' mcq/l00g 
11g , 1 • )-1-9 ID eq /100 g 

I~ 

. 

. 

.-. 
, _. 

", 



~ J 

STAlID: 112 

LOCAJ...IITY : 

}lIIRS;I- ~IES 
\. , 

OBSERvtRS: AB 
JP 

Emergents east of ChrlGtntle 

r' q lb . 

(' 

DATE , 4/10/70 

_.~.~---------._------_.----------~~'--~----------~--~--~------~--~--~~~ 

__ V~llqn~Jj~hc~"U'T~1c~r~nB ______________ ~~~~T-__ +-__ T-__ 7-__ ~~~ __ ~ __ ~ __ ~ 

-Y~~~tQP~~~l.d~~f~'rws~u~:an __ . ________ ~ ____ I~~~ __ ~ ___ ~ __ ~ __ ~ ___ ~ __ ~ __ +-__ + 

zuw • ... - . 

~. ~~ 
-----'----~----~-/+--~~~)~~~~"~~ 

J 1--
______ ~'~ __ ._. ___ ~~~E~~~)~_~l~~~~~~B~?~I~A~.r~,~(~!~·;t~'J~.c~h~)w_ __ ~2~.~2~ __ ~ __ ~ __ ~t __ ~ __ ~_ ... ~ __ -~ __ ~ 

. 
WATER DEl?TH 99 om 

SOIT" 
pH. 6.5 
% ol'go~lc Il'J.ltterl 2.1 
% Carbon, ·1.22 
% N1trogcnl 0.26 
Aval1able r-hosphoI'uSI 19.50 

.. 
\ 

\ 

.. lt 

mg/100g 

~ 
" . , . 

, -- g 
H ~ na 1 •. 0.0 mf3Q/loOg 
KI 0.18 mcq/100g 
Na. 0.16 mcq/100g 
cal 5.05 meq/l00g 
Mg. 2.27 meq/100g 


