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Introduction 

-Prior to dealing ,"vi th the main body of the present 

report, 'Vle vmuld like to gi ve a few explanations concerning 

the interpretation of the various tests used, as well as: 

a vocabulary index and the references underlying the for

mulas employed. 

A- Horizontal structure of the vegetation 

Vegetation may be considered as a three-dimensional 

system containing a certain number of components that 

occupy a place in space. 

The structure of such a system is the position in 

space of the components relative to eàch other. 

Structure analysis means a study of the relationship 

between components within the space of a chosen model, 

as a function of the problem at hand, by means of the 

most appropriate method of analysis available. 

Horizontal structure analysis consists in the 

application of the above reasoning to the horizontal. 

plane. 



Horizontal structure analysis includes a study of 

the follovling i teros: 

1- the internaI heterogeneity or diversity of 

a system and its appraisal 

2- the ,relationships bet't'leen' the various compo

nents 

3- the distribution of the various components 

4- heterogeneity variations as a function of 

different perception scales 

5- the location or ordination of component groups. 

Inorder to effect such an arialysis, vie hadto 

do a special observation of the vegetation: \'1e have used 

for this. purpose the sal11pling method J nm'ln as "exhaustive·' 

analysis" using lines assembled from è:ijacent segments. 

Lines were located at random in yegetation zones 
, 'J:: ".j,;' '. 

that had the appearance of un~~orm ~lt ~a. These zones 

were defined based on a stratification of the study area 

by means of helicopter surveys. 

As we have st~ted earlier, the vegetation was examined 

along lines of adjacent se~nents. The segment length or 

the segment mesh were added 'to the optimum mesh by means 

of the following formula: 

3 
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log (frequency) = a - b log (rank), 
e . e 

for each zone. (See GODRON 1971, p. 145). 

On each segment \'le have noted the presence or 

absence of species. The SUffi of a11 presences of a species 

gives the specific frequency, F for short. 

The number of segments to be studied, 1'1S for short, 

where the 1engthof the 1ine was ca1cu1ated based on the 

species vs. area probabi1ity curve, was expressed in the 

fo110\<ling formula: . (see GODRON, 1971, p. 158). 

P 

F - 1 
___ ~ __ ~ê~:_ê ________ _ 

(DEB = S) F 
C NS 

~ve have thus defined the mesh and the 1ength of the 

1ine. We have noted the frequencies of the species a10ng 

. the 1inei they \<7ere . incorporated in the text as matrices. 

The matrices .vlere used as basic data for ana1yzing the 
horizontal structure of the vegetation of each 1ine. 

Let us consider separate1y each item of the horizontal 

structure ana1ysis. 

Item 1- Heterogeneity 
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t'li thin the text 1 \<le use several names . for the general 

(i. e. , . average) heterogenei ty 1 the meaning of 'Vlhich is the· 

same as that of the coefficient of heterogeneity; their 

magnitudes indicate the degree of diversity for the entire 

set ~f species of each line and are expressed in bits. 

Their magnitudes ~vere calculated by means of the follmving 

formula: 

- ____ ~~_J~l ______ _ 
E 

or B 
of- log2 c N of- .... ) 

We-then made a comparison betYleen the average 

general heterogeneity and the maximum theoretical hetero

geneity,expressed in %. The maximum theoretical hetero

geneity is an imaginary magnitude that assumes F (fre-

. quency) = NS/2 and thus: 

_ NS/2 
log2 C NS 

A comparison beti.'leen. these two magnitudes alloYls us 

to evaluate the relative heterogeneity and to specify at 

the same time the heterogeneity of the various species, 

as weIl as the 'Vlhole 1 as a function of the. scale adopted • 

1- > 75% very heterogeneous 

2- > 50%. heterogeneous 
3- ) 25% not very heterogeneous 

4- < 25% homogeneous 



It is thus possible to obtain certainunits suited 

for vegetation mapping. 

Item 2-

Re1ationships between the various components - in 

our case, the various species - were examined by means 

of the values of the point correlation coefficient, the 

formula of which is the fo1lowing: 

ad - he 

-Y(a+ b) (a +e) (c+ d) (b+ dL 

-----_ ..... _-- ....... -_ .. ~-_ .. -«-~_. --_.-_. __ .... - . ! 

6 

The positive or negative signifi ''!~nce of the corre

lation coefficients at the 95% and th! 99% thresholds \\7as 

determined by the fo11owing formula: 

t 

r = ------~-----------
x V't1 + N -2 

that a110wed us to determine groups of re1ated or opposed 

species, (see DAGNELIE, 1960). 

Item 3-

The distribution of species \17as studied in order 



to qualify it as contagious, uncertain or regular, on the 

one hand and to verify the heterogeneity of each species on 

the other hand. The following formula was used for this 

purpose: 

G-'l 
C F - 1 x 

C G - 2 
D F 

Results were expressed in bits; their values allowed 

us to estimate the importance of data supplied either 

by the number of groups, or by the size and location of . 

each group. 

In order to specify the distribution, we calculated 

the probability of the number of groups by means of the 

follO\'ling quotient expressed in %: 

G - 1 
C F _ ] x C 

G - 2 
D - F - l 

PNG - -----------------------------~---- X 100 
C F - 2 

D - 2 

'-

It can thus be verified whether the number of groups 

actually recorded diverges significantly from the number 

that could be logically expected. 

Qualifications were selected on the following scale: 

PNG: < 1% contagious distribution 

PNG: > 1% random distribution 

PNG: <. 1. but L _ 
2 

regular distribution 
"2 -

7 
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See GODRON 1966, ZARNOVICAN 1972 for further detai1s. 

Item 4-

Since a r.lode1 of the vegetation structure may seem 

homogeneous or heterogeneous, accorè!.ing to the perceptio.~ 

sca1e (or mesh: 1ength of basic segments) used, \'le have 

varied the mesh and the number of segments arranged to

getheri this a110wed us to de te ct the changes in genera1 

heterogeneity. 

We have used for this purpose a polygonal arrangement 

(ZARNOVICAN, 1972) and the resu1ts of the genera1 hetero

geneity, expressed in bits, were shown in the doub1e-entry 

tables, the co1umns of which contain the various numbers 

of segments joined together, whi1e the rows correspond 

to the var ious Ille shes. 

These operations a110wed us to detect the cases of 

macro and micro-heterogeneity and to specify 1ater the 

s'tructure in terms of the nature of i ts components. 

Item 5-

Even though we mal' be able to describe the structure 

in terms of the nature of its e1ements, of their prior 
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relationship, of their mode of distribution as weIl as 

of their heterogeneity, we still have to locate - or 

specify the co-ordinates of - the elements, or the groups 

of elements if applicable, on the presence-absence matrix. 

We tried to do this by means of the optimum boundary. 

Its principle is based on detecting the maximum hetero

geneity in several sub-matrices of different natures. 

The fonnula used for this purpose was the following: 

F ~ 
log2 C NS ) - [C l log2 

F .. 
x ( 

C ~!SX ) + ( l 
C F - F, ) ] ] 

NS - ! Sx 

The graphical presentation proved easy to read and 

to interpret. Let us mention further that the optimum 

boundary \-7as expressed in bits. 

The optimum boundary has thus aI owed us to ~.?lit up 

the model into groups of species, but in order to find 

the particular locations of the begin~ing and the end of 

certain species, we used their extreme probability. These 

data permitted us to distinguish species living at the 

center of the line from those living at its fringes. 

The formula used for calculating the extreme start 

was the following: 

S 
p ( 

(DEB "S) i - 1 

F - l 
:C NS - S 
t----------- J 

F 
C 

NS 



\'Jhi1e the fo11m.dng formula tvas used for ca1cu1ating the 

probabi1ity of the extreme end: 

S [r. F 1 

P { S - 1 ] = 
( Fl~ - S) i - 1 - -

F 
C NS 

The resu1ts were expressed in percentage points and 

the 99% 1eve1 was chosen as the significant probability 

thresho1d. 

We do not intend to supp1y, by means of this brief 

introduction, complete exp1anations on the theoretica1 

aspect of the reporti we ask the reader instead to refer 

to the references we have quoted. 

Our concern is rather with practica1 applications, 

since 'ftle attempt to show what a 'ftlide spectrum of data 

even the most rigorous statistica1 methods can suppl y 

to further our knm'lledge of intimate re1ationships bet\'leen 
plants. 

B- "Jork organization 

10 

For budgetary reasons, the inventory made during the 

summer of 1972 was on1y approved 1ate in the season. There 

was but one month avai1ab1e to plan and organize the \'!ork 

and to carry i t out as \ve11. It \'laS qui te obvious that 
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under suc11 CirCUl-rlstances it ~'laS unthinkable: to do an 

exhaustive inventory of vegetation and. ecological factors. 

However, it ~'las predictable that these inventories 

\'Iould be expanded in the years ahead. On the other hand, 

ali:10st nothing lias ]:nm'm atout the riparian phytosociology' 

of the Rupert Bay area, as was the case, incidentally, 

for all the rest of James Bay. One had to v10rk blindly, 

by making the follm·7ing assunption at the start: that 

plants group together into homogeneous associations that 

correspond to the units which can be identified f: 1m the 

air. The v1hole saillpling \'Jas thus based on this a~; .. 3Umption 

which, as we mention hereinafter, turned out to be false. 

The results obtained in 1972 vere intended to give an 

orientation to all other inventories after having acquired 

a basic knowledge of the riparian vegetation structure. 

From the base camp located in Fc t Rupert, the team 

flew over the area, landing at the ce ter of each ~nit 

tha t see!'c\ed homogeneous and sui ted fo mapping. 1 .. survey 

was then made at that location, comprising generally 64 

segments. team then proceeded te "another zone. Only 

the vegetation structure "las recordec1, since the short 

time available prevented the team from effecting any rea

dings pertaining to ecological factors. 

The present report includes an individual analysis 

of each line, as well as a synthesis of the conclusions to 

be dravlD and a series of recorrmenclations relative to future 

inventories. 
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Individua1 interpretation of 1ines 



Interpretation: Line 001 

Horizontal structure 

The predominance of Carex paleacea on this line had 

led the field team to believe that vegetat~on here was 

homogeneous. The tests employed have shown this to be 

totally mistaken. 

The coefficient of heterogeneity averaged 39 bits 

-which \-las qui te high- and l'laS thus equi valent to 64 % of 

the maximum theoretical heterogeneity. Average frequency 

was 27 per .species; on the ""hole, presences vIere spread 

out over 8 groups. .Furthermore, the data sùpplied by the 

presence or absence of species at the extreme beginnings 

and ends of the line is absolutely not significant. This 

is to say, that the distribution of species \·lithin this 

zone seems to be perfectly random. This statemènt was 

also confirmed by the group number test .. 

Furthermore, it can be seen from figure 2 that 

the optimum boundary has no extreme values, but is 
represented instead by a series of steps having different 

heterogeneities, the main step being located in the 

neighbourhood of 4 bits. The end of the line is also 

heterogeneous, even if to a slightly smaller degree. 

14 
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Table 1 Hatrix 00l. 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 
1 

1- Ca1'amagrastis neg1ecta 1111111100100000111100010000011111110000100110101000011001110111 

2- Triglochin maritima 1100111101110100100011101010111111001010000101111101101001111110 

3- Carex ~aleacea 1000100000010111111111111111111010111111100111111101111111111111 

4- F~stuca rubra 1011100011100111000000011000001001111010111001111101110111010101 

5- Hierachlae odorats 0010001000J01DOOOI000I0II0000III11001000100101111111io0001011110 

6- Lathyrus palustris 0001111101001101000010000000000100101110001001011010010001101110 

7- Gal:tumt ri fiduili '. ',: v"u ,k.J0000010000000000000000000000000011l0000000000000000OOODOOO 

8- S~lagnum ~p. 1111111~11?111111111111111111111111i1111111111111111111111111111 

9- Stel1aria 10ngipes 111100000000000000]00000000000000000001011000101111000oboooooor~o ' 

10- PotE:ntll1a anserina 

11- Carex s.alina 

0000000000000000000111000000000000000000000000000000000000000000 

0000000000000000000100000000000000000000000000000000000000000000 
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Fig ~ Optimal boundary for line 002 
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The test of general heterogeneity distribution shows 
clearly that total heter6geneity increases' as the mesh 

. . ! 
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increases •. In almost all cases, variations in heterogene
ity were exceeded the limits of the confidence interval. 
Therefore, the structure of this line does not follow any 
pattern. The overall line is macroheterogeneous. 

Links between species 

In spite of the overall heterogeneity of the line, 

certain affinities,were observed: thus Potentilla anserina 
and Carex salina are interlinked (99%), as well as Tri

glochin maritima and Hierochloe odorata (95%) on the one 
hand. and Galium trifidum and Stellaria longipes (95%) on 

the other hand. 

On theother hand, divergences between species· appear 

only fromthe .95% thresholdon. Opposite species are 
Carex paleacea and Lathyrus palustris on the one hand 
and Festucarubra and Potentilla anserina on the other • 

. Phenology and st~atification 

It is interesting to note that analysis of the line 

shows, at .first, that Carex paleacea, which covers 70% 

of stratum 4, seems to completely dominate the morphology 

of the vegetation. This same stratum contains moreover 
a relatively large quantity of Calamagrostis neglecta 
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(covering 30%). These two species are responsible for 
the general physiognomy of the line. Triglochinmaritima, 

a species easy to identify, is present in stratum 5, but 
it only affects physiognomy to a limited extent, since 

the area it covers does not exceed 2%. ~he same goes 
for Festuca rubra (5% coverage) and Lathyrus palustris 
(3%, coverage) in stratum 3 .. 

The eleven species present on line 001 belo~g mainly 
.to 2 phenological stages: the vegetative and the reproductive 

stages. At the time when the line was studied in August 
1972,.90% of the species were still vegetative, 0) ,at most, 
in bloom or fructifying. 

Testing of the coefficients of 60rrelation showed 
that 'of aIl these species, Lathyrus pal~3tris alone had 

a phenological succession; this occurreC between stages 
4 and 5. The stages of the other SPI jies seemed to be 

mutually independent. 

Conclusion: 

Line 001 ran through the midst of heterogeneous 
vegetation, even though, as we have mentioned earlier, 

, the general physiognomy may at first lead to the opposite 
assumption. 

This peculiarity should be taken into account when 

certain studies concerning ecological studies are made. 

:.' .. ; 

It is out of the question, in this case, to use some deno-
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mination just in order to incorpora te the 1ineinto 
the nomenclature. Its genera1 heterogeneity is such, 
that one must not think. of using certain sections of the 
1ine for constructing artificia1 description 1ines, since 
it was impossible to find sufficierit homogeneity to 

justify even a partial description. 

1 

1 
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Interpretation: Line 002 

Horizontal structure 

The presence of 13 species was ~oted in this survey. 
Each of them was present on average 27 times. The general 
heterogeneity reached 42 bits, which was equivalent to 
69% of the maximum theoretical heterogeneity. Overall, 
the line was thus heterogèneous. 

1 

This high degree of indeterminationis due mainly 
to the presence of Calamagrostis neglecta,Triglochin. 
maritima, Potentilla anserina, Stellaria longipes, 
Lathyrus palustris, Festuca rubra, Hierochloe odorata and 
Sium suave, the distribution of which is extremely variable. 

On the otherhand, alongside species such as Carex 
paleacea which.are practically omnipresent, many low-fre

quency species could be found, such as Carex salina, Rumex 
fenestratus and Hordeum j ubatum •. 

For reasons we cannot specify, since they are located 
in the vegetation found beforethe start of the line, it 
is impossible to explain why Carex paleacea, which is so 
constant over the entire line, begins significantly "late". , 



-------------.,,..---------------.,....----------

Table 2: Matrix 002 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

1- Ca1amagrostis neg1ècta 1111111111100100011111111111100011111110110000000100011000100100 

2- Trig10chin maritima 11Ùll100111110011llll110000000000001111100000110000010000010111 

3- Si um suave llO 1100110.0000110000010000001000000000000 1010000 10 10000000 101100 

4- Festuca ·rubra 1110001110111111010010011111011101011111110010101101101011111011 

5- Ga1iillll trifi~um 

6- Ste11aria longipes 

7- Potenti11a ause,rina 

8- Carex paleacèR 

9- Hierochloe odorata 

10- Lathyrus pa1ustris 

11- Carex salina 

12- Ru.TJlex fenest·ratus 

13- Hordeum jubatum 

1001010100111010011101000011110111011011011101111111111111111111 

1111110011100000010000100111111000001000011010110011010001100000 

0111000000011001101111100100011111010100111011100100101100011010 

001111nll11 11 111111111101111111111111111111111111101111111111111 

0000101110001000010000000001100000000000100001001010001000011C .~1 

0000001111110000000000001101111111111101111001011111110011111101 

0000000000000000000000010000000000000000000000000000000000000000 

0000000000000000000000000000000000000000010000000000000000000000 

00000rnOOOOOOOOOOOOOOOOOOOOû000r~00000000000000000000l0000000000 



Even though the t,est for obtaining the optimum 
boundary (figure 3) does not indicate exact limits on 

the survey, it,is noted that there is a certain break 
at the 25th segment and a heterogeneity level betwèen 
the l8th,andthe 49th segments. 
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The results obtained based on surveys 012 and 015 

allow us, however, to submit the following hypothesis: 
there is no doubt as to the preponderence, in this survey, 
of the co-enological group dominated by Carex paleacea; 
however, from the 25th segment onward, several species 

appear that belong to the co-eriological group dominated 
by Carex limosa. Locally, heterogeneity is enormously 

increased by this peculiarity~ 

On the other hand, the barycenter for all species 
except ~umex fenestratus is located at the center, which 
tends to confirm the absence of breaks and the very 
uniform distribution found in this survey. As we menioned, 

in spite of these characteristics and of the position 
of the barycenters, the vegetation cannot be considered 
to be homogeneous and described as such, since there are 
huge variations within the internal structure of the 
survey. 

Links between species 

At the 99% threshold the correlation coefficients test 

did not reveal any positive links between species. On the 
other hand, a negative link may be noted between Triglochin 

maritima a~d Lathyrus palustris on the one hand, an? Carex 
paleacea and Carex salina on the other. 



The existence of these negative links while no 

positive links could be found (as opposed to surveys 
012 and 015, in which they abound) leads us to believe 

23 

. that this is a competition zone occupied previously by 
Carex paleacea or wi th a strong dominancé' of "Carex paleacea, 

but into which the Carex limosa group has infiltrated, 
destroying in the process the equilibrium of the vegetation 
in such a fashion that even the ratioexisting elsewhere 
between the two groups of species has not yet been 
~stablished here. 

Furthermore, "9'eneral heterogeneity increases as a 
function of mesh size. However, when the number of segments 

groupedtogether reaches 8, the variations of general 
heterogeneity from one mesh to the other become minimal 
for the first time. Since it can be seen from the data 
collectedfrom lines 012, 015 and 002 that the smallest 

mesh used (25crn) is still too large to detect ecological 
varaitions between the two co-enological groups and since, 
on the other hand, this distinction would require an amount 
of work beyond the scope of this inventory, a 2-metre mesh 

would be largely sufficient for an appropriate description 
of the coverage of co-enological blocks and of the major 
differences between this zone and those around it. 

Phenology and stratification 

The physiognomy of the vegetation is characterized in 

the main stratum (stratum 4) by a sizeable coverage (60%) 

of Carex paleacea accompanied by Festuca rubra and by 
Calarnagrostis neglecta, the coverage of which does not, 

however, exceed 10%. A few stems emerge from stratum 5: 
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Carex pa1eacea (coverage: 20%) and Sium suave (coverage: 

1%). 

The 13 species present in this survey were distributed 

pheno1ogica11y as fo11ows: 

Tris10chin maritima In strata 2 3 4 

Festuca rubra " " 2 3 4 

Ca1amasrostis nes1ecta If Il 2 4 

Sium suave .. " 1 2 ~.J 

Lath:irus 12a1ustris· " " .2 '3 4 

Ga1ium trifidum .. .. 2 3 4 

Carex 12a1eacea • " 2 4 

Carex sa1ina " n 2 4 

Hordeum jubatum • n 3 

Rumex fenestratus Il " 2 

Ste11aria longipes n .. 2 3 

Potenti11a anserina Il ..• 1 2 

Hieroch1oe odorata --. n 4 

Testing of coefficients of correlation has revea1ed 
the existence of the fo11owing positive links at""the 99% 

thresho1d: 

Ca1amagrostis neg1ecta 

Ca1amagrostis neg1ecta 

Trig10chin maritima 

(3) 

(4 ) 

(2) 
Sium suave (1) 

"-



Triglochin maritima 

Hordeum jubatum 

Festuca rubra 

Festuca rubra 
Festuca rubra 

Lathyruspalustris 
Lathyrus palus tris 

Carex paleacea 

(4 ) 

(3) 

(2) 

(3) 

(4) 

(2) 

(4) 

(4) 
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Carex salina (4) 

Galium trifidum (4) 

as well as the existence of the following negative 
. links: 

Calamagrostis neglecta (3) 

Galium trifidum (3 ) 

Calamagrostis neglecta (2) 

Lathyrus palustris (2) 

Triglochin maritima (2) 

Lathyrus palustris . (4) 

Carex paleacea (4) 

Triglochin maritima (31 

Carex paleacea (2) 
Carex salina (2) 

Sium suave (3) 

1 
1 

! 
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Conclusion: 

We must: abandon any·attempt to describe the vegetation 
of the Carex zone in any fashion other than as an overlap 
of areas of co-enological blocks, since such a description 
would require us to use such a fine mesh that one season 
in the field would be hardlysufficient to complete this 
,task. However, by using a convenient mesh it will be 
possible to isolate the factor of ecological difference 

between the Carex zone and the zones around it. 
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Interpretation: Line '003 

Horizontal structure 

, Nine species were presènt on this 1ine., The average 

number of presences per species was 20. Average genera1 

heterogeneity was 23 bits, i.e. 38% of the maximum theore

,tica1 heterogeneity, a very reasonab1e magnitude ifwe 

take irtto account the fact that this heterogeneitv was 
introduced main1y by two species: Puccine11ia lu, ida 

and Festuca rubra. 

It must be noted that certain spec~3s firiish"extraor

dinari1y" soon on the 1eft: these are Carex pa1eacea, 
Potenti11a anserina, Sa1icornia euro; lea. They give the: 

impression that they are anomalies ro a to a chang~ of 

medium. In fact, they are mere1y SOI e residua1 s gments 
froman adjacent zone and they must b,'! discarded. 

Puccine1'lia remains the species of highest hetero
geneity;, its distribution, at the 95% thresho1d, is contagious 

and distributed over 11 groups. Thus, if Puccine11ia, as 
we11 as Festuca rubra are excepted, the vegetation of this 

surveyis rè1ative1y homogeneous. This pecu1iarity must 
be borne in mind at the time of drawing conclusions. ' 

The test of optimal boundaries shows c1ear1y the existence 

of severa1 st'eps of varying heterogenei ty. The first two, 
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Table 3: Matrix 003 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

Scirpus pa1udosus 

Carex pa1eacea 

Puccine11a 1ucida 

Festuca rubra 

Potenti11a anserina 

Sa1icornia europaea 

Po1ygcnum Fow1er 

Trig10chin pa1ustris 

Hippuris tetraphy11a 

111111111111111111111111111111111111111111111111111111l1i1111111 
. . 

1111000000000000000001100000000000000000600000000000000000000000 

0100110001110111111110111111100011111000011111011101110110001111 

1111100000011111111111011111111111111100111111111111101110111111 

1111110000000000000001100000000001001000000000000000006000000000 

1000000000000000000000000000000000000000000000000000000000000000 

00001000000000000000QIOI0000000000111100000000000000000000000000 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOoooooonmoo00000000~0 

1000000000000000000000000000000000000000000000000000000001009000 
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the absolute value,s of which are enormously different, 

correspond ,to the end of the adjacent zone (first step) 

and to the transition zone that separates the adjacent 

zone from the Scirpus paludosus area (secondstep). The 

thirdstep corresponds to the zone containing Scirpus. 

The relatively high heterogeneity within this conglome
ration is due to the presence of Puccinellia and of ' 

Festuca. Finally, the last step seems to correspond 
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to the first syrnptoms of the presence of a second adjacent 
'zone tothe right of the Scirpus-dominated zone. The 

presence of Triglochin palus tris and of Hippuris 

tetraphylla, two species entirelyabsent otherwis0, supports 

this theory. 

It'is of particular interest to note the variations 
-of general heterogeneïty when the me~h and the number of, 

segments grouped together are made t\ . vary. For e,xample, 

when NSR equals 2, the statement rnadt , earlier, nanl~ly 

that there is a transition zone bet\ :en segments 5 and 
13, is supportedby ample proof. Indeed, heterogeneity 

, 
decreases in this case as mesh size :ncreases. Moreover" 
when NSR equals 8, the decrease becomes even more pronounced, 
indicating that a point has been reached where puccinellia 
lucida imprints upon the vegetation a pattern composed 
of the microheterogeneous elements due to its distribution. 

Links between speèie§ 

At the ,95% threshold, Carex paleacea and Potentilla 

anserina are linked, as weIl as Salicornia europaea and 

Hippuris tetraphylla. At the 99%threshold only the, link 

between Carex paleaceaand Potentilla still remains. 



It must be noted that this latter link was also observed 

·at least in survey 001. No negative,links were found. 

Phenology and stratification 

Scirpus paludosus covered 50% of stratum 4, thus 

being the most important species of the survey from the 

point of view of physiognomy. In stratum 5, the coverage 

by Puccinellia was approximately 20%. Coverage by the 

other species was quite limited. 

Phenologically, the 9 species were found in the 

following stages: 

scir2us 2aludosus 2 3 4 

puccinellia lucida 2 3 4 

POlxsonum fowlerii 2 3 4 

Festuca rubra 2 3 

Carex Ealeacea 2· 

Potentilla anserina 2 

Salicornia euroEaea 2 

Tri~lochin Ealustris 2 

HiE2uris tetraEhxlla 2 

31 

Thus, in this case, Carex paleacea is irrelevant from 

the point ofview of food production because - withthe 

vegetation season in this zonealmost over - it had not 

yet .reached the blooming stage or.had become sterile (it 

was not possible to determine .whichalternative was the 

correct one). 

~ ______ ~_=._. _''''''_,J!",,". ,,,,,,.H",,,. ,=""" ... """."", .. "",. _t lU"", •• ""'2-P.71. """"""'. ri Ji:. _. _ _ .iF' .. ""',.. "ma.'" _. """ ~ .. brcJJ , .""""_ ... ,_ .,,;;;oil._03SI2 FiA::: -'Wh ..... 



This does not apply to' the first three species, which 

have had the time to complete their vital cycle. 
Moreover, the stages in this surveyappeared to .be 
entirely independent from each other at the 99% threshold. 

Conclusion 

Analysis of this survey leads us to suspect the 

existence of an extremely .complicated .mosaic within 
which aIl species would be independent. 
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Interpretation: Line004 

Horizontal structure 

, Even though this may seem surprising fora zone 

simi1arto that of survey 005, the genera1 heterogeneity 

of this 1ine is 18 bits, i.e. 30% of the maximum theo
-retica1 heterogeneity.Each one of the 5 species found 
appears on the average 34 times. 
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The presence of Ranuncu1us cymba1aria between segments 

16 and 22 is pure1y random. This chister must thus 
be considered as a "bridgehead" for Ranuncu1us in a region 

from which it was previous1y absent; provided that it , ' " 

manages to survive, Ranuncu1us wi11~xtend i ts are a of !' 

'distribution from the bridgehead yeal after year. , Our 

Ranuncu1us judging by the various pl ;no1ogica1 s_ages, 

was thriving. 

Links between species 

Testing of the coefficients of correlation did not 

revea1 any links, whether positive or negative, between 

the species of this 1ine. 



Table 4 Matrix 004 

N.B.: Meaning of digits: 1 indicates a presence, 0 .indicates an absence 

1- Scirpus pa1udos~s 

2- Festuca rubra 

3- Senecio conges tus 

4- Trig10chin p~lustris 

5- Ranu'ncu1us cymba1aria 

, 
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Phenology and stratification 

The vegetation developed on two very"distinct levels. 
Firstly, Scirpus paludosus .dominates stratum 4 with a 

60% coverage, accompanied by Senecio congestus, the covèrage 
of which does not exceed5%. Much lower in stratum 2, 
Puccinellia lucida was found, barely present with a 1% 
,coverage. The two strata are thus extremely jagged, and 

this jagged characteristic explains to a degree the pre
sence on the same site of species with different require -
ments. Undoubtedly, they do notdraw their nourishment 

from the sàme medium. 

The phenological distribution of the species was as 
follows: .. 

ScirEus Ealudosus at stages 2 3 4 

Senecio consestus at stages 2 3 4 

Ranunculus cxmbalaria at stages 2 3 4 

Trislochin Ealustris at stages 2 4 

Puccinellia lucida at stage 2 

Phenologically, the various species are weIl represen

ted overall. Testing of the coefficients of correlation 

showed the existence of only one positive link at the 
99% level: the link between stages 3 and 4 of Ranunculus 

cymbalaria. 
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Conclusion 

This survey should be compared to line 005. Taken 
. . 

together with certain parts of the latter, it could be 
used to describe the overlap zone which, quite surprisingly, 
can achieve a considerable stability. Scirpus paludosus, 
'as well as Ranunculus cymbalaria, seem to characterize 

these transition zones. 

1. " 
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Interpretation: Line 005 

Horizontal structure 

Only 8 species are present in the vegetation of 
this' zone; the' frequency of presences is 20 on average. 

General heterogeneity is .31 bits, i.e. 50% of the maximum 

theoretical heterogeneity. It thus becomes obvious that 
'the vegetation catalogued in this survey is heterogeneous 

and cannot constitute a mappable unit, unless it is 
described as a~;transition zone. 

,Let us note, however, that èertain species begin 

"abnormally" late. This applies, among others, to 
Triglochin palustris and Ranunculus cymbalaria. On the 

other hand, Puccinellia luaida stops "abnormally" early. 
Moreover, the test of the optimal boundary indicates 

a rapid increase in general heterogeneity up to the 
9th segment. The level of heterogeneity then remains 
high, assuming the shape of a step sloping slightly 

downward to the 39th segment. Heterogeneity then drops 
rapidly towards the end of the line. 

Ne can 'say, based on these peculiarities, that our 

survey lies ~stride on a transition zone that separates 

3.7 

a conglomerat ion characterized by Triglochin (conglome

ration must be taken here· to mean a conglomeration of 

superposed areas), from a zone characterized by the presence 

of puccinellia lucida. This transition zone contains 
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Table 5: Matrix 005 

N.B.: Meaning of digits: 1 indicates a presence, ,0 indicates an absence 

Scirpus pa1udosus 

Deschampsia cespitosa 

Fes tuca rub ra 

Trig10chin palus tris 

Po1ygonum fow1eri 

E1eocharis unig1umis 

Ranuncu1us cymha1aria 

Senecio conges tus 

1111111111111111111111111111111111111111111111111111111111111111 

1111111110110010000110101000000101000110100000101000000000000100 

0011110100000000000000000000000000000000000000000000000000000000 

0000000001111111111111111011100111101010010100101111001101111111 

0000000000000010000110000000000000000000000000000000000000000000 

0000000000000000000001100000000011110000000000001000000000000000 

0000000000000000000000000000000000000011110011110011011100000000 

0000000000000000000000000000000000000000001000000010010000100000 

w 
co 



7 

6 

5 

4 

3 

2 

1 
O~-';/1=-'=O-'--:;2;:-":;;;O~3~b·-··-4(j--~--50"-·--60--·-7b -."-

Optimum boundary for line 005 

Fig.7 Optimum boundary for line 006 

39 



t: 

species belonging to each congiomeration. Moreover, 
Scirpus paludosus, the tolerance of which towards the 
discriminating factorseems quite high, should be used 

as a differential for the precise location of this type 
of transition zone. 

Links between species 

Testing of the coefficients of correlation clearly 
,shows that aIl species present in this survey are 
mutually independent. 

Phenology and stratification 

The physiognomy of the vegetation clearly depends 

on the presence of Scirpus paludosus, the coverage of 

which exceeds 80% in stratum 4. The other main species 
are Deschampsia cespitosa, also in stratum 4, with a 
coverage of 5%,and,in stratum 3, Triglochin palustris 

and Eleocharis smalii, the coverage of which does not 
exceed 5%. 
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Deschampsiacespitosa can be found in aIl phenological 
stages, except in stage 1, while Scirpus paludosus, the 
dominant species, can only be found in stages 2, 3 and 4. 

Testing of the coefficients of correlation showed 
the existence of a positive link at the 99% level between 



stages 3 and 4 of Deschampsia cespitosa on the one hand, 

and between stages 2 and 3 of Eleocharis smalii on the 
other hand. The growth of these two species in their 
various stages thus occurssimultaneously, at least 
within the transition zone. ~ 

'Conclusion 
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The zone covered in this survey may not rightly be 
considered as a unit to beused for describing the vegeta

tion. It could, however, be mapped as a transition zone 
if a convenient scale is used. To be noted: the line 
was survey~din the direction of the gradient; this 
explains the reversaI of the conglomeration sequence. 



Interpretation: Line 006 

Horizontal structure 

The vegetation in this survey was characterized 

by the presence of seven different'species averaging 25 

presences each. . Average general heterogeneity was 27 

bits, i.e. 46% of the maximum theoretical heterogeneity. 

,Thus the survey, overall, is not very heterogeneous 

and constitutes a perfectly mappable unit. 

However, certain further details should be noted. 
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Sorne species begin abnormally la te on theline, as shown 

in the corresponding tests. Suaeda mar::tima, Descharnpsia 

cespitosa, Triglochin palustris, ScirpuL paludosus are 

such cases. On the other hand, only Jne species, ,Tri
glochin rnaritima, ends too early. TJ e test of th( 
barycenters also supports this somewj at peculiar ,istri

but ion of the species on the line. 

Suaeda maritima and Deschampsia cespitosa, on the 

other,hand, exhibit a contagious, low-probabil:ity distri
bution that introduces the greatest part of line heterogeneity; 
said heterogeneity, however, is not high enough to rank 

the survey among heterogeneous surveys and to treat it 

accordingly. 
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Table 6 Matrix 006 

N.B.: Meaning of digits: 1 indicatesa presence, 0 indicates an absence 

Sa1icornia euroPaea 

Trig10chin maritima 

Suaeda maritima 

Descha~Dsia cespitosa 

Potenti11a anserina 

Triglochiri palustris 

Scirpus paludosus 
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We are obviously 'faced with a case of "imbricated" 

vegetation. This statement is moreover confirrned by the 

test of the optimal boundary, which clearly indicates 
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a double, break in a relatively homogeneous conglomeration. 

Indeed, Triglochin maritima· definitelyend·s,at the 7th 

segment where Suaeda maritima and Descharnpsia cespitosa 
suddenly appear and the latter two do not disappear at 

the 56th segment wh en Triglochin palustris appears at 
the 56th segment and Scirpus paludosus at the 63rd 

,segment. 

This imbrication may be shown ,.graphically as follows: 

,SALICOR.1~IA EUROP N2A 

"" 

Triglochin maritima 
JI!" 

Suaeda maritima 

DeschaEsia cesritosa 
..... 

, 

Triglochin palustris 

"""' 

Sciq2us Eal1Jdosus -.". ' 

*1 *2 *3 



The asterisk * symbols indicate the places where 

readings should be made relative to the variation of 

ecological factors in order to discover the reasons for 

this structure. In other words, we have herean overlap 

of areas, since aIl plants are capable of bearing the 

majority of the ecological conditions present in the 

zone that contains Salicornia. It is possible that the 

differential factor here is microsalinity. 

This "plurality" of sorts of the survey is further 

confirmed by the variations of the general heterc eneity. 

When NSR equals 2, the whole appears to be less h~tero

,geneous than its components. When NSR is equal te 16, 

on the contrary, three different units come to the fore, 
. !' 

even.though in a qui te vague fashion. 

45 

," 
i 
, ' 

Links between species 

Testing of the coefficients of correlation ' shows 
, ' 

that all species are mutually indepe: lent. 

Phenology and stratification 

The vegetation studied by means of the present survey 

seems to be very open. Total coverage by aIl species falls 

quite short of '100%. There is domination by stratum 3 of 

Suaeda maritima, with a 20%coverage and by stratum 2 of 

Salicornia europaea, with a 30% coverage. 



None of the species present,were senescent; rnost 

were at the vegetative or bloorning stage and only one, 

namely Descharnpsia cespitosa, exhibited sorne sterile 

individuals besides the vegetative and bloorning ones. 

NO links between strata were revealed by testing 

'of the coefficients of correlation. 
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Interpretation: Line007 

Line 007 was eliminated from the interpretation, 

since it proved impossible to define its direction 

relative to at least two ecological gradients. 
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Table 7 Matrix 007 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

, ... ,." 
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Optimum boundary for line 007 

Fig. 9 Optimum boundary for line 008 
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Interpret~tion: Line 008 . 

Horizontal. structure 

Once again we are faced with a type of vegetation 

that contains very few species. 4 species were counted, 

with an approximate average number of presences of 34 per 

species. Average general heterogeneity attained 10 bits, 

i.e. 17% of the maximum theoretical heterogeneity. It is 

thus possible to state that we are dealing here with a 

perfectly homogeneous vegetation. 

It should be noted, however, that the Ranunculus 

cymbalaria and Triglochin palustris species end "abnor

mally" early. Indeed, the probability for these two 

species' vanishing at the place where they in fact do 

is barely 1/100,000 and 13/10,000, respectively. This 

observation leads us to consider themas transgressive 

and as much more akin to a type of vegetation located 

further ahead, of which they are merely the traces within 
our survey. 

The test of the optimum boundary supportsthis 

opinion, since it shows a clear break between the llth 

and the 12th segments. 

On this line, we identify only one homogeneous conglo

meration, if the term "conglomeration" can at all be used 

in the case of imbricatedspecies. This conglomerat~on 



Table 8 Matrix 008 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

\ 

1- Scirpus pa1uaosus 

2-:- Hippuris' tetraplfylla 

3- Ranuncu1us cymbalaria 

4- Trig10chin pa1ustris 
" .. 
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is made up of the superposition of Scirpus paludosus 

and Hippuris tetraphylla areas. As to the first Il segments, 

they should beconsidéred as a transition zone. 

Links between species . 

Testing of the coefficients of correlation shows 

the independence of aIl species present in this survey. 

Phenology and stratification 

This zone is clearly characterized by Scirpus palu

dosus and Hippuris tetraphylla. Indeed, the bulrush 

attains a 60% coverage in stratum 4, while Hippuris 

covers 80% of theground in stratum 2. 

! AlI species were in stratum 2, except Scirpus paludosus, 

which was also found in strata 3 and 4. This means that 
foliar development is not simultaneous for aIl species. 
Since Hippuris emerges quite late in the season, it is 
probable that a survey madeat the beginning of July 

would not include this species. It would however. not he 
justified to think that the growth ofScirpus paludosus 

may inhibit the growth of Hippuris because - as has been 

shown by the tests of the coefficients of correlation -

aIl phenological stages are independent. 



Conclusion 

Line 008 is yet another example of imbricated 

vegetation. However, the size of the present enclave 
seems sufficient to make it into a mappable unit. 
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Interpretation: Line 009 

Horizontal structure 

! 

The vegetation here is characterized by the limited 
nurnber of species. "There wereonly three, with an 

average presence frequency of 43 each. General heteroge

neity is very low, namely 4 bits; the vegetation can thus 
be considered homogeneous. The tests prove that the 

'appearance of Scirpus americanus at segments 43 and 45 

of the line is entirely accidentaI. This surveyust 

be taken together with aIl the others that relate 1 to 

imbricated vegetation. 

Links between species 

Testing of the coefficients of (Jrrelation showed 

that aIl species present in this sur, ~y were mutually 

independent •. 

Phenology and stratification 

Hippuris tetraphylla dominates here, since its 

coverage attains 85% in stratum 3. On the otherhand, 

the coverage by Eleocharis smallii is only 10% in 

stratum 2. 
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Table 9 Matrix 009 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

1- Hippuris tetraphylla 

2-, E1eocharis sma11ii 

3- Scirpus americanus 
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Fig. 10 Optimum boundary for 1ine 009 

Fig. 11 Optimum boundary for 1ine 010 



AlI phenological.stages are present, except that of 

plantlets.The various species have the following stage 

distribution: 

Hippuris tetraphylla 

Eleocharissmallii 

Scirpus americanus 

at stage 2 
at stages 2 

at stages 2 

5 

3 4 

57 

According to the test of the coefficients of correlation, . . 

most phenological stages aremutually independent There 
is thus no phenological continuity, except for· stages 

, , 
2 and 3 of Scirpus americanus, which are linked at the 

99% level. 

Conclusion 

This zone may be considered as a,mappable unit due 

to the homogeneity of the survey and to the size of the 
homogeneous section. 
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Interpretation: . Line 010 

Horizontal structure 

Only 9 species were found on line 010. Each of 

them appeared 29 times on average. General heterogeneity 

reached 30 bits, i.e. 50% of the maximum theoretical 
heterogeneity. We may thus classify this survey as not 

'very heterogeneous. These results are surprising for 
asurvey that.contains - as explained hereinafter - a double 
substitution ofspecies. 

This heterogeneity is due to the presence of several 
species having a contagious distribution. These are, among 
others, Ranunculus cymbalaria and Potentilla anserina. 
Moreover, certain species suchas Festuca rubra and, once 
more, Potentilla, are located in extreme fashion. The 
former begins abnormally late, while the latter, centrally 

located, has nevertheless fringes at the extreme limits 
of the survey. AlI these characteristics resemble very 

much those of a repetitive pattern. 

The optimum boundary reaches a peak between the 19th 
and the 24th segments, a section in which there is also 

a gradual replacement of Ranunculus cymbalaria by Poten

tilla anserina. A second break may be observed at the 

.. 

. 40th segment, where Ranunculus cymbalaria is once again 

reinstated and Potentilla disappears. Athird rev,ersal 

occurs between segments 54 and 55; it is barely visible 
because of its brevity. In this case, it will be relatively 
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Table 10: Matrix 010 

. N. B. : Meaning of digits:.· l indicates a presence, 0 indicates an absence 

As ter punieeus 1111111111111111111111111111111111111111111111111111111111111111 

Ange1iea atropurpurea 0100000000000000000000000000000000000000000000000000000000000000 

Sium. suave 0000000000000001000000000000000000000000000000000100011000000000 

J;tan une i.t1 us eymba1aria 1111111111111111111111010000000000000000010111100000000011001111 

Carex pa1eacea 1111111111111111111111111111111111111111111111111111111111111111 

Hieroch1oe od6rata 0011100000000000011100010010000110010001010000001000000010100001 

Herac1eum maximum 0000001000000000010000000000100010100000000000000000000000111010 

Festuca l-ubra 0000000111110111111011101111110001011111111111111111111100101111 

Potenti11a anserina 00000000000000000000000111111111111111000000000000001i0000000000 
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easy to locate ecological surveys suited for detecting 

the reasons for these successive reversals,since the mesh 

. used was perfectly convenient and since the successive 

dominance periods of each species were sufficiently large. 
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'However, according to the test ofgeneral heterogeneity 

variation, the first 16 segments are microheterogeneous, 

while the remaining parts of the survey are macroheterogeneous. 

ln order to simplify. the sampling,it would thus be 

advisable to select the points at which the surveys will 

be made withinthe last 48 segments of the line •. 
!. 

Links between species 

Testing of the coefficients of: Ct :relation did not 

establish any positive links atthe 9' % threshold. 

However, at this level of accuracy, t; ere are two pposing 

species: Ranunculus cymbalaria and Pv .. .:entilla anserina. 

This negative link is absolutely not surprising if we take 
into account the repetitive substitut~on pattern between 

these two species. 

Phenology and stratification 

This survey, having been made parallel to a small 

canal,. was greatly affected by the presence of plants 

- , 



: 1 

from well-drained media. The appearance of these very 
sarne species close to the drainage canals had been 

noticed earlier in the season on the reefs of Shipsands 
Island, at the mouth of the Moose River. Even though 
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the basic component is still the Carex paleacea co-enolo
gical group, many of its companions were replaced by . 
species typical for dryer media, su ch as Ranunculus, 
P0tentilla anserina and mainly Aster hesperius, the 
coverage of which in the main stratum (stratl.1I(l 4) attained 
20%. Carex coverage peaked at 70% in this same stratum. 
In stratum 5, Carex was sparse, with a 5% coverage. In 
stratum 3, a plant'belonging to the Carex limosa 
co-enological group dominates with a 5% coverage. Even 

though Carex paleacea is dominant, the brilliant Aster 
flowers could be very convenient for locating our zones. 

, 

Species distribution within the various phenological 
stageswas as follows: 

Carex Ealeacea at stages 2 3 4 

Aster hesEerius ft ft 2 3 

Potentilla anserina ft ft 2 4 

Festuca rubra at stage 2 

Sium suave Il " 2 

Heracleum maximum at stages 2 3 4 

. Ranunculus cym~l~laria Il Il 2 4 

Angelica a troptu:purea at stage 2 
" e 

Hierochloe odorata " .. 4 



It must thusbe noted that only the dominant 
species were in bloom. It is possible that this is the 

.result ofa competition between biological forros. 

Testing of the coefficients of correlation showed 
aIl phenological stages to be independent at the 99% 
threshold. 

Conclusion 

No substitution zone in this survey may bemapped 
individually. The whole, however, may be mapped without 

difficulties as a mosaic. 

" ,!( ,Vi ~ .. '·,ih"U;e_I!ICCX_EWA.W:u .. ::t::J::4iL. ENA ua 
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Interpretation: Line 011 

Line 011 was e1iminated from the interpretation 

due to its nonconformity to the rest of the samp1ing. 

j-

" ..... " 
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1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

U-

12-

13-

14-

15-

16-

17-

18-

. 19-

Table . . Matrix 011' 

Potentilla anserina 1111111111101111111110000100111111111111011111110000111001010011 , 

( Aster puniceu~ 1111111111111111111101111111111111111111111111111111111111111111 

Thalictrum confine 1010010000011010111001101001111111111101010011011111101111010111 

, Poa emiIiens 1111111111111000000 no 111111111111000000000000000000000000000000 
" -' 

,Angelica atropurpurea . 100101111101111110111111111101101111110110110011.1110101110111111 . 

Mentha arvensis 1011010111110110000000000000011000000000000000101100000001000010 

Iris versicolor 1010001000000000110000000000011000000000100101100000000000000000 

Lathyrus palustris 0100111100111101010000000000000110001000000000010000000000100000 

Carex pa1eacea 0011111110001111110011101111111111111111l111111111~1111111111111 

Achillea borea1e 0000000000100000000000000000000000000000000000000000000000000010 

Sium suave 0000000000000000100000000000000000000000000000010000000000000000 

Rumex fenestratus 0000000000000000000000000000000000000000000000000010100000000000 

Agropyron trachycau1um 0000000000000000000000000000000001110011101100000000000100100000 

Stel1aria 1pngipes 0000000000000000000000000000000000010110001101011001111100110011 

F~stuca r~bra 0000000000000000000000000000000000000010000010111111111110011111 

llieroch1oe odorat a 000000000000000000000000000000000000001000000000000000Ob00000001 
1 

Trigloc hin maritima 00000000000000000000000000000000000000010000100000000Q0000000000 

GaHum trifidum 0000000000000000000000000000000000000000000010000000000010000000 

Ca~amagrostis canadensisOOGOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00000000000000111111 
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Interpretation: . Line 012 

Horizontal structure 

This survey, while being very similar overall to 

line 015, permits us nevertheless to detect the existence 
of a pattern and to attempt to define it • 

. /-
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26 species were counted on this line, with an average 

frequency of 16 each. General heterogeneity reached 25,7 

bits, i.e. 44% of the maximum theoretical heterogeneity. 

The vegetation described in this survey is thus not very 

heterogeneous, in spite of the presence of certain species 

the relative frequency of which approaches 50%. 

Among the species deserving to be mentioned, let us 

note Carex paleacea and Pedicularis macrodonta, both 

distributed contagiously, and Epilobium leptophyllum, the 
distribution of which seems random, but which begins 

late on the line (95% threshold). 

Several other species. begin abnormally "late". These 

are Potentilla palustris, Festuca rubra, and Euphrasia 

disjuncta. Among those that stop abnormally "early", let 

us mention Rumex fenestratus and Caltha palustris. It is 



---_.- ~. 

Table Il: Matrix 012 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

I-Mènyanthes trifo1iata 1111111111111111111111111111111111111111111111111111111111111111 

2- Potenti11a pa1ustris 

3- Ca1amagrostis neg1ecta 

4- C,arex pa1eacea 

5- . Trig10chin maritima 

6- Pediculcris macrodonta 
1 

. 7- ~l!mex fenestratus 

8- Galium trifidum 

9- Campanula apar·anoides 

10- Lathyrus palûstris 

11- Sium suave 

12- Trig10chin palus tris 

13- Aster simplex 

14- . Ca1tha palus tris 

15- Stellaria longipes 

16- Ma1axis brachypoda 

17- Epi lobi um leptophy11um. 

18- Carex MacKenziei 

19- E1eocharis smallii 

20- Hi,eroch1oe odorata 

21- Festuca rubra 

22- Iris versicolor 

23- SaUx candida 

24- Care x ).im08a 

" ,.. t 

0011101111111001101111111111111111111111101111111111111111111111 

1111111111111111111111111111111111111111111111111100111111111111. 

1001001100100100111111101101100011001000000011101000000000011111 

0000001001006000011100000000000000000000100000000000000000000100 

1001011110011111111111110011111110000111111111110000111110111111 

100000000pOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0000000000 

1101011110011111111111111001111111000011111111110000111110111111 

1000000100000000010010000001000000000011000100000001111100000000 

0100000010000000000011100CQ0000001000000000000000000000000000011 

01000000000000110001000000000010110000000000100010101111000100pO 

0100010000000000000000000000000000000000001000000000000000000000 

0010010000000010000000000000000011111110000000000000000110011001 

'·OOCl _ \J l.V'l.V .lv"lOOOOO 110'0000000 11010100000 1000000000000000000000uOO . 

00000010000010COI1JOOOOOOOOOOOOOOOOOOOOOOOOOOOI00001010011000001 

0000000100000000000000000000000000000000000000000000000000000000 

0000000001000111001000100001000100001011101101000000001000010100 

00000000010000000000000DOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0000000000 

00000L,Jo-"J0001000000000000000uvUOOOOOOOOOOOOOOOll111101000100000 

0000000000000000000001000000000000000000000000000000000000000000 

0000000000000000000011011101110101000000000000000000000000000010 

0000000000000000000001100000000000000000000000000000000000000000 

OOOOOOOOOOOOOOOOOQOOOOIOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0000000000' 

0000000000000000000000000000000l1000nOüOoo00000000.àooo0000000000 
( , 1 {' 
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Optimum boundary for 1ine 012 

Optimum boundary for 1ine 013 



important tonote here that these peculiarities become 
apparent at the 95% probabil;..ity threshold, which is a 
lower threshold than that generally used. We shall thus 

not retain them when effecting our synthesis, since the~ 
indicate tendencies that are not clear enough. 
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As we mentioned earlier, certain speci~s- not very 
many - exhibit contagious distribution. Random species 

are much more numerous. . 'l'here are 8 of these. 9 species, 
however, are distributed in a single group, making it 

'practically impossible to classify their distribution 
in any manner whatever, since it is the knowledge about 
the number of groups, together with the length and the 
location of the groups, that supply our data. 

Testing of the optimum boundary yields nothing of 

interest, inasmuèh as we could not detect any sizeable 
break within one or several co-enological groups. However, 
some breaks may shed some light on the behaviour of 
certain species.' 

The tests reveal the microheterogeneity of this survey 
and the fact that this heterogeneity diminishes signifi
cantly as a function of the mesh. 

We canthus qualify this as a case of overlapping 

areas of co-enological groups, since - as we will see 
later on - testing of the coe~ficients of correlation 

has revealed the existence of such groups. However, local 
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ecological conditions allow the superposition of at least 

two groups, to which must be added several species that 

have been found to behave with absolutè independence. It 

is not surprising at aIl, then, that it is impossible to 

define an association within this zone. 

Links betweenspeci~ 

70 

Testing of the coefficients of correlation has defined 

'certain positive or negative links at the 99% perception 

level. Figure 13 shows these results. They must be com

pared with the results obtained in survey 015. A compari

son pertaining to this zone was made in the chapter con

taining the synthesis. 

Phenology and stratification 

Vertically, the vegetation is clearly dominated by 

Menyanthes trifoliata (50% coverage) in stratum 3, to 
which must be added Potentilla palustris in stratum 4 (also 

50% coverage). Let us mention the sporadic presence of 

Sium suave, the tall stem of which is readily identifiable. 

Phenologically, the distribution of species in the 

various stages wasas follows: 

19 speciesin stage 2 

Il species in stage 3 



fi ~. 

1 

1 

18 species in stage 4 

8 species in stage 5 

Testing of the coefficients of correlation revealed 

the following positive links at the 99% level:· 

Menyanthes trifoliata (4) 
Carex limosa. (4) . 

Lemna minor (2) 

Festuca rubra (2) 
Caltha palustris (5) 

Potentilla anserina (2) 

Potentilla anserina (3) 

Potentilla anserina (4) 

Pedicularis macrodonta (4) 

Lathyrus palustris (4 ) 

Hierochloe odorata (4) 

Festuca rubra (4) 

Galium trifidum (3 ) 

Campanula aparanoides (2) 

·Sium suave (2) 

Aster simplex (3) 

Stellaria longipes (4) 

Eleocharis smallii (2) 

Eleocharis smallii '(4 ) 

Stellaria lopgipes (2) 
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Triglochin maritima (2) 

Carex palèacea (4) 

Triglochinmaritima (4) . 

Rumex fenestratus (2) 

Triglochin palustris (2) 

Caltha palustris (2) 

Carex paleacea (S ) 

Carex iVlacKenziei (S) 

Stellaria longipes (4 ) 

Carex paleacea (2) 

Carnpanula aparanoides (4) 

Lathyrus palustris (2) 

Epilobium leptophyllum (4 ) 

Lathyrus palustris· (S) 

Sium suave 

Calarnagrostis negle:z:ta 

Calamagrostis negl~cta 

Carex paleacea 

Galium trifidum 

Galium trifidum 

Rumex fenestratus 

Campanula aparanoides 

Lathyrus palustris 

Sium' suave 

Aster simplex 

(S ) 

(2) 

(4 ) 

(2) 

(2) 

(4) 

(2) 

(3) 

(3) 

:(3) .. 

;(2) 
1 , , 
1 

j 
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Aster simplex 

Stellaria longipes 
Stellaria longipes 

Malaxis brachypoda 

Epilobium leptophyllum 

Epilobium leptophyllum 
Hierochloe odorata 
Festuca rubra 
Festuca rubra 

Iris versicolor 
Salix candida 

Euphrasia disjuncta 

Euphrasia disjuncta 

'" 

(3) 

(2) 

(3) 

(3) 

(2) 

(3) 

(4) 

(2) 

(4 ) 

(5) 

(5) 

(3) 

(4) 

At the samè significance level, the opposed species 

were'the following: 

Potentilla anserina (2) Menyanthes trifoliata 
Potentilla anserina (3 ) Carex paleacea 
Potentilla anserina (4) Rumex fenestratus 

Galiwn trifidum 
Lathyrus palus tris 

Sium suave 
Triglochin palustris 
Caltha palustris 
Stellaria longipes 

Iris versicolor 

Salix candida 

Pedicularis macrodonta (2) Festuca,rubra 

Caltha palustris 
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(4) 

(4) 

(2) 

(2) 

(5) 

(5 ) 

(4) 

(2) 

(4) 

(5) 

(2) 

(5) 



Calamagrostis neglecta (2) Campanula aparanoides (4) 

Stellaria longipes (2) 

Eleocharis smallii (2 ) 

Eleocharis smallii j (4) 

Calamagrostis neglecta (4) Triglochin palustris (2) 

Stellaria longipes (3) 

Eleocharis smallii (2) 

Eleocharis smallii (4) 

Stellaria longipes (3) 

Stellaria longipes (4) 

\, 

Galium trifidum (2) Aster simplex (2) 

Carex MacKenziei (5 ) 

Eleocharis smallii (2) 

Eleocharis smallii (4) 

. Galium trifidum (4 ) Aster simplex (2) 

Carex MacKenziei (5) 

Conclusion 

By making a comparison with the results obtained 

in survey 015, it has been possible to-determine the 
temporary co-enological groups (see s;p1lthesis)the areas 

of which overlap in the zonethat contains bogbean. 

This zone is'sufficiently large to be mapped as such. 
For our purposes, adetailed study of the ecological 
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differences bet,,,een :the t'VIO co-enological groups is not 

feasible. 

In terpreta t'ion: Line 013 

Horizontal structure 

17 species were counted on this line, with an 

,average frequency of presence of 12 per species. General 

heterogeneity was 22 bits, i.e. 36% of the maximum theore

tical heterogeneity. The line is therefore overa. 1 not 

very heterogeneous. 

Most of the heterogeneity, howev(.:=, was introduced 

by only 4 species. In the firstplace, .. Ranunculus cymba~ 

laria, the distribution of which is ( )ntagious (at the 
/ 

95% probability level) and the groupf of which hav:-' a 

far";'flung distribution. The relativf heterogenei:j of 

this species amounts to 98%. Sium su,~,ve and Triglochin 

maritima behave in similar fashion. Festuca rubra, 
which has a contagious distribution \5% threshold}, stops 
abnormally early. 

This concentration to the leftof Festuca rubra 

affects Calamagrostis neglecta and Bidens cernua as weIl. 

75 

Testi~g of the optimum boundary shows a break between 

the 26th and the 34th segments, a zone that corresponds 



Table 12: Matrix 013 

N.B. : l-leaningof digits :---r-rndicates a presence, 0 indicates an absence 

1-Carex pa1eacea 1111111111111111111111111111111111111111111111111111111111111111 

2- Carex paleacea 

3- Sium suave 

. 4- Sium suave 

5- Sium suave 

6- Trig10chin maritima 

7- ~riglochin maritima 

8- Trig10chin maritimA 

9- Ca1amagrcstis neglecta 

10- Calamagrostis neglecta 

11- Festucaruora 

12- Elcocharis üniglumis 

13- Eleocharis uniglumis 

14- Ast~r sp. 

15- Hierûchloe odora~a 

16-: Ranunculus cymbalaria 

17- Ranunculus cyrnba1aria 

18- Bidens cernua 

19- Fotentil1a anserina 

20- Carex sa1ina 

21- Carex salina . 

22- Carex salin~: 

23- Menyanthes trifoliata 

24- Hippuris tetraphy11a 

25- Lathyrus pa1u~tris 

26- Carex limosa 

27- Triglochin palustris 

1111111111111111111111111111111111111111111111111111111111111111 

101111100000000001100001000001001~000000001110001001000000000001 

0000001000000000000000000000000000000000000000000000000000010100 

0000100mQoooooonooonoooooooooaooooooooooOOoooooo06oooo0000000100 

1111111111001000011111110011111111111110100000111001100111111011 

0111111101000000010110100010110111111110100000101001100111111011 

0010001100000000000000000000000000000000000000000000000000000000 

0111111111000000000000001101000000000000000000000000000000000000 

0111111100000000001000001101000000000000000000000000000000000000 

0100111111000000110111011111000000000000000000000000000000000000 

0010000000000000000000001100000010000000000000000000000000000000 

0010000000000000000000001000000000000000000000000000000000000000 

00010000000000000000000000000000000000000000000001COeO0000000000 

0001000000000000000000000000000000000000000000000000000000000000 

000011001100000000110000000010101111110001011011011111OOOOOO'JOO 

1100010000000000000000000000000000000000000000000001100000000000 

0100010000000000000000000000000000000000000000000000000000000000 

0000000000100000000000000000000000000000000000000000000000000000 

0000000000000000000000000000000000000000000010000010110001000000 

0000000000000100000000000000000000000000000000000000000000000000 

0000000000000000000000000000000000000001000010000010110001000000 

0000000000000100000000000000000000000000000000000000000000000000 

0000000000000000000001000000000000000000000000000000000000000000 

0000000000000000000000001000000000000000000000000000000000000000 

00000000ÔOOOOOOOOOOOOOOOOOOOOOOOOOOI0000000000000000000000000000 

9000000000000000000000000000000000000000110000000000000000000000 
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to the disappearance of species that stop abnormally 

early. A remarkable fact is that these species which 

disappear are not replaced, as if this were the beginning 

or the end (since the gradient direction followed by 

the line is unknown) of a zone of influence rather than 

the passage from one conglomeration to the next. It 

is clearly observable here that the dominant co-enological 

block is that of Carex paleacea. To the left of the 

transition zone a quite strong influence of the Carex 

limosa block was notedi this influencedisappears 

suddenly to the right of the survey. 

General heterogeneity diminishes as a function of 

the mesh, undoubtedly due to the mode of distribution 

of the abovementioned heterogeneous species which lends 

to the whole a microheterogeneous aspect. 

Links between species 

Testing of the coefficients of correlation shows· 
the presence of four groups of species positively linked 

at the 99% threshold. These are: 

Bidens cerilua 

Calamagrostis neglecta 

Festuca rubra 

Eleocharis smallii. 

Lathyrus palustris 



Asper sp. 

Hierochloe odorata 

Carex salina 

Menyanthes trifoliata 

On the other hand, only two species were negatively 

correlated at the sarne threshold: Triglochin rnaritirna 

and Carex salina. 

Phenology and stratification 
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The vegetation is clearly dorninated:by Carex paleacea, 

which qovers 80% in stratum 4. Carex' i..; also present 

in stratum 5, but with a rnuch srnaller ~overage (5%). 

Most species .were in the 2nd phelivlogical stage (14 
species) or in the 4th (9 species) onLy. Only three 
species, narnelySiurn suave, Triglochin rnaritirna and Carex 

salina could be found in other stages. 

Testing of the coefficients of correlation shows no 

links, whether positive or negative, at the 99% threshold. 

At the 95% level, hOltleVer, it is possible to establish 

the following groups, rnany of thern relative to the develop

ment of two stages for the same species •. 
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Sium suave (3) 

Sium suave (4) 

Tri~lochin maritima (5) 

Tri~lochin maritima (5) 

Calama~rostis ne~lecta (2) 

Calamagrostis ne~lecta (4) 

Eleocharis uni9:1umis (4) 

Eleocharis smallii (2) 

Festuca rubra (2) 

Sium suave (2) 

Lathyrus palustris (2) 

Ranunculus cymbalaria (4) 

Bidens cernua . (3) 

Tri~lochin maritima (2) 

Triglochin maritima (4) 

Aster sE- (2) 

Hierochloe odorata (4) 

Carex salina (2) 

Carexsalina (4) 

'. 

1 
1 



Conclusion 

Carex salina 
Menyanthes trifoliata 

Triglochin palustris 

Triglochin palustris 

(3) 

(2) 

(2) 

",,(A) 
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Once again there is confirmation of the 

presence of two co-enological blocks in the Carex-dominated 
.-

area. The Carex' zone may be mapped as a zone of over-

lapping areas. A proper description of this zone would 
require such a fine mesh that the work involved would 

exceedour means. 



Interpretation: Line 014 

Horizontal structure 

Survey heterogeneity was 12 bits, i.e. 29% 

of the maximum theoretical heterogeneity for this line. 

It may thus be stated that the survey is not very hetero

geneous. Incidentally, the entire heterogeneity is con

tributed by the presence of Scirpus americanus and by 
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'its surprise disappearance after the 41st segment. However, 

Scirpus spreads contagiously wherever it is founê That 

is, if the overall line is homogeneous, the reasoùs for 

this sudden and temporary disappearance of the American 

bulrush should be sought among the ecological factors. 
. . 

Testing of the optimur . boundary does show. 

an absolutely significant break afteJ the 41st se~ent. 
, 

. The test does· not signal the reappea:· ance of the. l-ulrush, 

since this test ignores secondary bol.ldaries for the 

sake of economy. 

These facts are confirmed by the test of 

the general heterogeneitYi the latter increases up 

toa maximum peak attained when the number of segments 

grouped together reaches 32. At this perception level 

the line patternbecomes macroheterogeneous. 



Table 13: Matrix 014 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

1- Scirpus americanus 

2- E1eocharis smal1ii 

3- Triglochin palus tris 

4- Ranuncu1u8 cymbalaria 

1111111111111111111111111111111111111111110001000010000000001111 

. 11111111111111111111il111111111111111111111111111111111111111111 

0000000000000000000000000000000000000000100001000000000000000000 

0000000000000000000000000000000000000000000001100000000000000000 .• 
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Fig. 15 Optimum boundary for line 014 

Fig. 16 Optimum boundary for line 015 
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Links bet\'leen species 

AlI species on this line have a perfectly 
independent behaviour. 

Phenology and stratification 

84 

Vertically, the vegetation is very clearly 

dominated by the presence of Eleocharis smallii :. ~ stratum 

3 (80% coverage) and of Scirpus americanus in str'atum 4 

(10% coverage). 

Except for Triglochin palustris, which 

was present in phenological stage 3, aIl other species 

were either in the vegetative or in '. he sterile state. 
As regards thebird-food producing c, pabilities of this 

conglomeration, they must thus be qu, lified as low. 

Only two phenological stages are positively 

linked at the 99% level: these are stages 2 and 4 of 
Triglochin palustris. 

Conclusion· 

It is undeniable that line 014 constitutes 

a perfectly mappableand homogeneous unit. However, when 



studying the important ecological factors, there should 

be a search for the cause of this sudden disappearance 

of Scirpus americanus, which appears aga in just as sud

denlytowards the end of the survey. 
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Interpretation: Line 015 

Horizontal structure 

It must be mentioned here that this line 

wasestablished by the field team in a zone that seemed 

to be clearly dominated bytwo species: Menyanthes 

trifoliata and Equisetum ·fluviatile. However,all the 
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,tests employed prove that these two species are absolutely 

not differential in the present case. Even more, the test 

of the general heterogeneity shows that we are in the 

midst of a transition zone where elements of several 
associations meet. It was impossible, however, to 

detect a gradient direction. This is a zone, therefore, 

where there is a total lack of predominance of a differential 

factor among aIl important ecological factors. 

26 species were counted, each of them 

appearing 21 times on average. Average heterogeneity 
was 39 bits, i.e. 64% of the maximum theoretical hetero
geneity. The survey is thus quite heterogeneous. 

Even though the results show that at 
the 99% probability level only 7 s'pecies have a contagious 

distribution, their number increases to Il if the threshold . 

is.lo\"ered to 95%. The hetèrogenei ty of the line is due 

to these species that have a contagious mode of distribution. 
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Table 14: Matrix 015 

N.B.: Meaning of digits: 1 indicates a presence" 0 indicates an absence 
1- Menyanthes trifoliata 1111111111111111111111111111111111111111111111111111111111111111 

2-

3-

4-, 

5-

6-

7-

8-

'Equisetum fluviatile 11111111111111111Ï1U1101111111111111li1111111111 111011111111111 

Aster simplex 0001111111010010100011111111011111111010011~11Q10001010000111100 

Ca1arnagrostis neg1ecta 000001000101000000000000111101110110111101010111101'0001011111111 " 

Ca1tha palus tris 0000000110010001100001100110001110101001001001100011100100110110 
, ' 

Lernna minor 1001000000001101111110100000101100000000000010011110111010001110 

E1eocharis sma11ii 11010000000011110111100000011111110111111111101DOOOOOO0000000000 

Eriophorurn gracile 

9- Carexpa1eacèa 

10- Sable 

11- Potenti11a pa1ustris 

12- Ga1iurn trifidurn 

13- Euphrasia dia;uncta 

14- Se1aginella sp. ' 

0111100000000000000000000110110011010011001000000000000000000000 

0001000011010000000001100110101010111111000011111010111111111111 

0000000000000000000000000000000006000000000000000000111110000000 

0000100100111011111110100011101100010000000000000011111110000000 

00001011111110000001101111111111111111111100111101i1111111111111 

0000111111110000000000111110010001111100000001000000000000000000 ' 

0000111111100000000011111011011011111110000001100001110000000001 

, 15-' 'Pedicu1aris rnacr'ol:lbhtL. POQ""'" ~., 7":'~JOOOOOOOf)010110010000001111011001100000001100000( 11 
16- Carex retrorsa 09000011100010000Q0000000000000000000001100000000000000000000000 

17- Lathyrus pa1ustris 

18- Festuca rubra 

19- Sa1ix candida ' 

20- Carex sa1ina 

0000001000000000000000010000000000000000000000000000000000000000 
'" 

0000000001110000000000001001000000000000000000000000000000000000 

0000000000001000000000000000000000000000000000000000000000000000 

00000~~0000010100000000000010nr )0000000010000000000000000000000 

21-Sium suave 0000,000000000001000000010110000001001000100010100110010110000001 

, 22- EpilobiUm 1eptôpnyllüin 0000000000000000010000101000000000001000000010000001101101110010 

23- Ste11aria longipes 0000000000000000000110000100000000000000000000000001000001000110 

24- Campanu1a aparanoides 0000,000000000000000111100101101111101111010000000000000001000000 

25- Carex 1inlosa 0000000000000000000000000000000000000001110000000000000000000000 

26- Rumex f cnes t r a tus OQOQOOOCOOOOOOOOCiÛODOOOOQ0000000000000Q0000001.000000000010000001 

co 
...... 
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The test of the optimum boundary shows that 
maximum heterogeneity is attained between the 42nd and 

the 50th segments. If we refer to the presence-absence 

matrix (table 14), it becomes obvious that these are 
the segments where there is minimum representation of 

the various peripheral associations. In other words, 

it is that part of the survey where not aIl groups are 
to be found. 

,Maximum heterogeneity increases as a function of 
the mesh, independently of the number of segments grouped 

together. 'It would thus be meaningless to look for 
the presence of sub-units that may have an appropriate 

degree of homogeneity internally. This is rather a 

typical case of macroheterogeneity and if we were 

searching for a pattern or a structural model to define 
this zone, we would probably select a sequence of blocks 

i , having an internaI structure based on equally probable 
numbers of absences and presences. 

Links betweèn species 

In opposition to many other surveys made further 

down on the shore, this one has shown - by means of the 
tests of the coefficients of correlation - the ~xistence 
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of temporary co-enological groups. Our transition zone 

comprises indeed variouselements originating from the 

neighbouring associations; they are probably homogeneous 

and their influence isfelt. Figure 17 shows the details 

pertaining to these co-enological groups. It must be noted 

< ' 
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that aIl these groups, excep~ for the one made up of 

Lemna minor and Potentilla palustris on sandy soil, are 

groups originating from a relatively dry medium. The 

tolerance Eleocharis smallii has for this effect is 

surprising. Tests shO\V' a posi ti ve link wi th Campanula: 

aparanoides. This species, the dispersion area of which 
lies much further down on the shore, seems to have 

reached its upper limit. 

One of the se groups is of particular int~~est. 
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This is the group composed of Aster simplex, Pedi:ularis 

macrodonta, Selaginella sp., Euphrasia disjuncta and 

Festuca rubra. Pedicularis and Euphrasia are hemiparasites: 

instead of extracting their nourishment from the soil, 

their roots penetrate inside the roots ~f the host plant 

and rob them of their nutrients. It~is known in Europe 

that certain Euphrasia species attac: 'themselves as para:

sitesto graminaceaei very little re' earch, howevE;~, \V'as 

carried out in America to date on th:s subject. ~ccording 

to the results yielded by the analysi~ of this survey, 

it seems that Pedicularis and Euphra~,ia live as parasites 
at the expense of Aster simplex, whiie Festuca rubra may 

only'beattacked by Euphrasia alorte. Let us recall that 

this hypothesis is based on correlations calculated at 

the 99% threshold. The strength of this link, however, 

is somewhat moderated by the results obtained on other 

lines (see synthesis). 

Therefore, of our three groups, only those dominated 

by Aster simplex and Lemna minor are linked by a negative 

relationship. HO\V'ever, there are negative links between 



between species that affect exc1usive1y certain species 

within the groups and not the others. Figure 17 a1so 

shows these links. 

The detai1ed interna1 structure of each group 

included in figure 17 shou1d be studied by means of 

further surveys. This study is not feasib1e by means 

of 1ine 015 a10ne • 

. Pheno10gy and stratification 
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From the point of view of physiognomy, the vegeta""; 

tion is dominated by the presence of r,lenyanthes trifo1iata 

the coverage of wh~ch in stratum 4was estimated at 

approximate1y 60%. The surface coveredby a11 the other 

species is insignificant, so that on1y Menyanthes may 

:, be used to characterize the vegetatio~. 

Of the 26 species present on this1ine, 18were 
at the vegetative stage, 10 at the reproductive stage, 

18 at the·reproductive stage affected by steri1it:Y and 
11 at the senescent stage. The distribution of the species 
within the various pheno10gica1 classes was as fo110ws: 

·1 
1 

Aster simplex 

Carex retrorsa 

Pedicu1aris macrodonta 

at stages 2 3 4 
ft ft· 234 

ft ft 234 



E1eocharis sma11ii 

Potenti11a pa1ustris 

Euphrasia disjuncta 

91 a 

at stages 2 4 5 

at,stages 2.3 4 5 
ft ft 234 5 
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Epilobiùm leptophyllum 

Campanula aparanoides 

Sium suave 

Menyanthes trifoliata 

Calamagrostisneslecta 

Esuisetum fluviatile 

Caltha Ealustris 

Galium trifidum 

Rumex fenestratus 

Carex Ealeacea 
Stellaria lonsiEes 
Carex salina 

Lemna minor 

Eriophorum sracile 

Selasinella 

Lathyrus Ealustris 
Festuca rubra 

at stages 2 3 4 5 
ft ft 
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Salix candida ft a 5 

Carex limosa n. n 4 

The large number of species found" at aIl 

stages is an obvious symptom of their vitality and of the 

particularly short evolutionary cycle of these species. 

" 

9 temporary phenological groups were established 

by testing the coefficients of correlation. Figure 18 



contains the negative links between these groups. 

Severalspecies belonging to these groups refer.to certain 
groups of species that are positively linkedi details 
thereon are given below. We ask the reader to refer 
to them. 

Aster simplex (3) 

Aster simplex (2) 

Euphrasia disjuncta (5) 

Euphrasia disjuncta (4 ) 

Euphrasia disjuncta (2) 

Pedicularis macrodonta (4 ) 

pedicularis macrodonta (3 ) 

Festuca rubra (2) 

Selaginella (2) 

Carex retrorsa (3) 

Carex retrorsa (2) 

Aster simplex (4) 
Epilobium leptophyllum (5) 
Epilobium leptephyllum (3) 
Sium suave (3) 
Sium suave (2) 
Rumex fenestratus (5) 
Rumex fenestratus (4) 

Menyanthes trifoliata (4 ) 

Potentilla palustris (5 ) 

Lemna miner (2) 

Carex salina (3) 

Stellaria longipes (2) 

Campanula aparanoides (5 ) 

94 
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Eriophorumgracile (4) 

Equisetum fluviatile (2) 

Carex limosa ,(4) 

Carex retrorsa (4) 
'1 

Carex salina (4) 
Salix candida (5) 

Eleocharis smallii (4) 

Calamagrostis neglecta (4 ) 

Carex paleacea (2) 

Caltha palustris (5) 1-" 

Calthapalustris (2) 

Eleocharis,smallii (t) 

Potentilla palustris (' ) 1 ' 

Potentilla palus tris (~ ) 

Potentilla palustris (: ) 

Sium suave (i , 
, 

Epilobium leptophyllum (2) 

Sand 

Epilobium leptophyllum (4) 

Campanula aparanoides (4) 

Campanula aparanoides (3) 

Galium trifidum . (4) 

pedicularis macrodonta (2) 



, 

" 

Sium suave (5) 

Stellaria longipes (4) 

Lathyrus palustris (3) 

eonclusion 

The vegetation of the zone described by line 

015 may not be used for descriptive purposes. However, 

if it is sufficiently large, this zone maybe mapped 

as a mixed or transition zone. 

96 
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Interpretation: Line 016 

Horizontal structure 

The vegetation appears to have a perfectly 

. homogeneous horizontal structure, since the general 

, heterogeneity of the line is equal to 0, i.e. 0% of 
the maximum theoretical heterogeneity. This is normal, 

since no segment of the line is different from the others. 

AS expected, the test of the optimum boundary also gives 

a nil result; let us recall that said test calculates 

the general heterogeneity on both sides of a variable 

boundary that moves from one segment to the next. There 

is no variation whatever of general heterogeneity as 

a function of the mesh, so that theoretically a single 

segment of arbitrary size should suffice to properly 

describe this type of vegetation. 

Linksbetween species 

since every species is present in eachsegment, 

their respective distributions must be considered to be 

perfectly independent • 

. ,! . 



Table 15: Matrix 016 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 



i 
1 

1 

\ 
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Phenology and stratification 

Hippuris vulgaris domina tes this conglomeration 

with a 70% coverage. Eleocharis, the foliar development 

of which is practically non-existent, is also present in 

surprising quantities, since its coverage - almost exclu

sively dependent on the stems - attains 25%. Both species 
were in the senescent stage. However, a certain recovery 

'of Hippuriscould be observed, since it was present in 

each segment in the vegetative stage as weIL. 

The modes of development of the various strata 

of aIl. species were perfectly independent. 



Interpretation: Line 017 

Horizontal structure 

The vegetation is not very heterogeneous, since 

general heterogeneity was 26 bits, i.e. 42% of the maxi

mum theoretical heterogeneity. The average frequency 
.per species was 27. 

100 

Two species cause the greatest part of the hetero

geneity. First, Triglochin maritimahas acontagious 
'\ 

distribution and the rough data supplied by the size and 
location of each group contributes a great deal to 

heterogeneity. Furthermore, Scirpus americanus, even 

though it has a smaller number of groups, behaves in 

much the same manner. Scirpus paludosus causes heteroge
neity mainly because of the very great pecullarity of 

the start and the end of its distribution. 

Even though this is quite obviously a case of 
imbricated distribution of species, the appearance of 

Scirpus paludosus, which occurs in a manner dif~erent 
from the ordinary one, correspondsto the break indicated 

by the test of the optimum boundary. It would be no 
doubt advisable to look for certain variations of the 

ecological factors on the segments occupied by this 

speciesi these variations wouldoccur in a very localized 

manner , unlike the findings on the other lines, where 

they occurred very slo\'1ly and thus· alloweda very regular 

.distribution ofScirpus paludosus. 



Table 16: Matrix 017 

N.B.: Ivleaning of digits: 1 indicates a presence, O-indicates an absence 

1-' E1eocharis sma11ii 1111111111111111111111111111111111111111111111111111111111111111 

2- Trig10chin maritima 0001000110110011110011011011100010000000000000011001110111110010 

3- '. SCiPU6 americanus 

4- Scirpus pa1udosus 

5- Trig10chin pa1ustris 

6- Festuca rubra 

1111111111111111001001100001111111111011111111111111111111111111 

0000000000000000000000000011111100001111100000000000000000000000 

0000000000000000000000000000000000000001000000000000000000001000 

0000000000000000000000000000000000000000000000000000000000110000 

\' 

. - .. '",--

...... 
o 
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Fig. 19 Optimum boundary for 1ine 017 
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Fig. 20 Optimum boundary for 1ine 018 
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The general heterogeneity increases as a function 

of the mesh and the overall appearance thereby becomes 
macroheterogeneous. 

Phenology and stratification 

Two species clearly mark the physiognomy of 
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the vegetation: Eleocharis smallii and Scir12us americanus~ 

even though it is difficult in this case to speak of 

an impressive coverage, since their foliar surface is 

very small. The distribution of the species within 

the various phenological stages was as follOtvs: 

Eleocharis smallii at stages 4 5 

Triglochin maritima " Il 4 5 

Scir12us americanus Il .n 4 5 

ScirEus 12aludosus .. n 4 5 

Triglochin oalustris Il Il 4 

Festuca rubra Il n 4 

It was observed that the productivity of the 

vegetation seems very low due to the sterility of most 

species. 

Testing of the coefficients of correlation revealed 

a single positive link at the 99% threshold, that bet\'7een 

. Scir12us americanus (4) and Scirpus americanus (5). 
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Conclusion 

Since it is not feasible to map eachspecies 

separately, there should be a map of the whole. A chart 

of the overlap areas and of the tolerance of each 'species 

should be attachedto this map. 

i 
~. 

!-
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Interpretation: Line 018 

Horizontal structure 

13 species were counted on this line. The 
average frequency of appearance wa approximately 20. 

Average general heterogenei~y was 25 bits, i.e. 41% 
of the maximum theoretical heterogeneity. This line 
can thus be qualified as having little heterogeneity. 

This doesnot mean, however, that it is possible 

toisblate on it well-defined and systernatically and 

mutually different units. Scirpus americanus, located 
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at the centre and contagiously supdivided into four 

groups may have suggested the existence of an Arnerican 

bulrush sub-group. There is no such thing. The behaviour 

of Ranunculus sp., to the right of the 'survey and also 

of contagious distribution and of Sium suave, which was 
distributed into fifteen groups, could also have induced 
us to reason along these lines. AlI our efforts, however, 
remained fruitless: . it was impossible to characterize 
this survey by giving it the narne of a truly characteristic 
species. 

Let, us note nevertheless the presence of Calama

grostis neglecta, located entirely to the left, a probable 

trace of the vegetation located before thebeginning of 

the line. 



1-

2-

3-

4-

5-

6-

7:-

8-

9-

10-

11-

12-

13-

Table 17: Matrix 018 

N.b. : Meaning of digits: 1 indicates a presence, 0 indicates an absence 

Carex pa1eacea 

E1eocharis sma111i 

. Triglochin maritima 

Sium suave 

Deschampsia cespitosa 

Ranuncu1us sp. 

Juncus balticus 

Ca1amagrostis neg1ecta 

Scirpus americanus' 

Festuca rubra 

Ste11aria 10ngipes 

Puccine1lia 1ucida 

Ranuncu1us cymbalaria. 

1111111111111111111111111111111111111111111111111111111111111111 

1111111111111111111111111111111111111111111111111111111111111111 

1001111111101001111001101101111010111001000000010111111111111111 

0001010010010010000101111010001110111011101111100010100000010000 . 

0000100000000000000000000000000000000000000000000000000000100000 

0000011001111111100110001001110111000011011000111110001000111001 

0000000000000000000011010000000000010000000000011000000000000000 i 

0000000000000000000010111000000000000000000000000000000000000000 

0000000000000000000001001111111110011111100010000000000000000000 

0000000000000000000000010000000000110100010000000010000000000000·, 

0000000000000000000000000000100000000000000000000000000000000000 
j 

0000000000000000000000000000000000001000000000000000000000000000 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOlOOOOOOO0000000000 
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. The test of the optimum boundary reaches a peak 

between the 44th and the 47th segment. However, the 

values obt~ined are sufficient1y sma11 so that one does 
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not have to consider them high1y significant. General 

heterogeneity increases as a function of the mesh, overa11, 
thereby creating a macroheterogeneous 1ine aspect. 

sium suave, on the other hand, is distributed into 

c1usters, so that one might be tempted to speak of 

this species in microheterogeneous terms. 

Links between species 

1 . 

Testing of the coefficients bf correlation shows 

that a11 species on this 1ine are perfe~t1y independent 

from each other. 

Pheno10gy and stratification 

Vertical1y,the vegetation was composed of 
- Carex pa1eacea instraturn 4 (50% coverage) 

- E1eocharis sma11ii in stratum 3 (20% coverage) 
- Trig10chin maritima in stratum 5 (2% coverage). 

The physiognomy of this cong10meration is thus 

c1ear1y marked by the presence of Carex pa1eacea and 

of E1eocharis sma11ii. Furthermore, 11 of the 13 species 

present were in sterile stage and in senescent stage. 

On1y two were vegetative. This means that at the end of 

August most species were we11 beyond the productive stage. 



1 
\ 

It is, incidentally, disturbing to see so many sterile 

species within one conglomeration. 

A positive link at the 99% level was discovered 

between stages 4 and 5 of Calamagrostis neglecta and a 

negative link, at the same level, between Carex paleacea 

(stage 4) and puccinellia lucida (stage 5). 

Conclusion 

The ,survey was sufficiently homogeneous to be 

considered as a mappable unit. However, just as several 

other surveys do, it suggests that in certain cases - so 

far as the riparian vegetation is concerned - there are 
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no "associations" within the meaning of the Zurich-Montpellier 

School. One should speak of imbrication instead. 



Interpretation: Line 019 

Horizontal structure 

The main characteristic of line 019 is certainly 

the small number of species present on it. Indeed, only 

5 species were counted there, with an average frequency 
. of appearance of approximately 30 per species. General 

line heterogeneity reaches 21 bits, i.e. 35% of the 

maximum theoretical heterogeneity. The vegetation of 

this zone can thus be considered to have little hetero

geneity. 

However·, there are certain reasons why this 

zone cannot be considered to forrn a unit. 
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Tests have shown that Sagittaria latifolia begins 
"abnormallyn late. Furthermore, Eleocharis smallii and 

Triglochin palustris exhibit aIl the characteristics 
of a contagious distribution (few groups and a high 
group number probability). As regards Sagittaria latifolia, 

the Ig variable (data relative to the number of groups) 
clearly shows that the location and thesize of the groups 

plays a very important rôle. This, incidentally, is 

reflected by the heterogeneity relative to this species. 



..... ii = III' 

Table 18: Matrix 019 

N.B.: Meaning of digits: 1 indicates a presence, 0 indicates an absence 

1- Hippuris tetraphy11a 

2- E1eocharis 5ma11ii 

3- Sagittaria 1atifo1ia 

4~ Trig10chin pa1ustris 

5- Po1ygonum fow1eri 

6- Sagittaria:sp~ 

1111111111000000000000000000000000000000000000000000000000000111 

1111111110111111111111111111111111111111111111111111111111111111 

OOOOOOOOOOil1001111111111111000000011111111100111111111111111111 

1111111111111111111111111111111111111111111111111111111111101111 

0000000000000001001000000000000000000000000000000000000000000000 

0000000000000000000000000000000000000000000000000000000000010000 
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One look at the presence-absence matrix (table 18) 

is sufficient to realize that there is a substitution 

of species, probably connected with a change in the 

conditions of the environment. Testing of the optimum 

boundary locates this break at the 10th segment. Within 

a zone dominated by Eleocharis smallii and Triglochin 

palustris, it is thus possible to observe two enclaves: 

Hippuris tetraphylla to the left,and Sagittaria latifolia 

to the right. This distinction is verified by the test 

of the variations of general heterogeneity as a function 

, of the mesh. The first 8 segments constitute an homoge

neous block with respect to therest of the survey, 

the rest of the survey being also homogeneous. but con

taining micro-zones created by the somewhat irregular 

distribution of Sagittaria latifolia. 

Links bet'Vleen species 

Testing of the coefficients of correlation 

has shown that aIl species in thissurvey were perfectly 

independent. 

Phenology and stratification 

f 
The vegetation on this line is extremely low, since 

there are only two strata, the highest of which does not 

exceed 6 inches. In stratUm 2 (the highest one) Eleocharis 

smallii has a 40% coverage, Triglochin palustris has 40% 

and Hippuris tetraphylla 2%. In stratum l, Sagittaria 

latlfolia only covers 2U% of the ground surface. 
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Fig. 21 Optimum boundaryfor 1ine 019 



Phenologically, we found: 

Hippuris tetraph;Llla at stages 2 3 4 5 

Eleocharis smallii " " 4 5 

Sagittaria latifolia " " 2 4 

Triglochin ;ealustris at stage 5 

POl:ï:gonum FO'i.vleri " " 3 

Testing of the cqefficients of correlation shows 

apositivelink, at the 99% threshold, between Hippuris 

tetra;ehylla (stage 4) and Hippuristetraph;Llla (,:age 5) 

on the one hand, and Eleocharis smallii (stage Sr on the 

other hand. This seems to indicate that-at this
1

level

Hi;e;euris has a phenological continui~y and that at the 

beginning of the season - before new representatives of 

this species start to grow - the gro~th of Hip;euris is 

linked to that of Eleocharis smallii, 

The test has also revealed t 's existence of a 

negativecorrelation, at the 99% thréshold, between 
" . 

Triglochin palustris (stage 5) and ~ .gittaria latifolia 

(stage 4). Hm'lever, the correlation in this instance 
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.ts based only on the" substitution of Triglochin by Sagit

taria in one segment. It should be checked whether a 

repetition of this phenomenon occurs on the other lines. 

Conclusion 

Even though line 019 may clearly be considered 

as a mappable unit, it will undoubtedly be impossible 



to make a practical distinction between the two enclaves 

within the entire zone. This unit will probably have to 

be mapped as a mosaic and describedseparately. The 

results obtained confirm the assumption that this is 

a case of imbricated vegetation. 
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Synthesis 

At Ii?;: • 



Imbrication 

This inventory of the Rupert Bay intertidal 

swamps was based on one preliminary assumption: that 

the species clustered together into "associations" which 

could be used to map the bay and to construct a proper 

sampling plan of the ecological factors in a way such as 
to link these factors to certain associations dependent 

on them. This inventory of ecological factors was to 

be carried out during a second work season in the field. 

It was repeatedly noted during the interpretation 

of each individual survey that the tests revealed most 
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of the time the total absence of any lir.~:, whether. positive 

or negative, between the species. As me~tioned by 
Godron (1967), such'behaviour is typi -al for "imbricated" 

vegetation. According to this author,imbricated vrge-
1 

tation is midway between the "contint im" of,.the Cl,:tis 

school and the"association" of the Zu".ich-Montpellier 
school. 

Generally speaking, there is imbrication when 

the boundary of local ecological conditions is notdetected 
by theappearance or thedisappearance of species that 

may be considered differential. On the contrary, there 

is in this case an overlap of the areas of distribution, 

since the tolerance of each species relative to a factor 

or to a group of factors varies. 
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Figure 22 shows the distribution of our species 

into temporary ecological groups. Relative tothe 

direction of the gradient in the figure (from leftto 

right), the presence of some ubiquitous species is noted 

first. These are Eleocharis smallii, Triglochin, of 

which there are two species here - maritima atthe 

bottom of the gradient and the other one, palustris, at 

the top - and Salicornia europaea. The inventories 

made were insufficient for specifying the exact upper 

.boundary of these four species. However, there are 

reasons to believe that Salicornia has a lower tolerance 

than the others. 

The block formed by Scirpus americanus and 

Sagittaria latifolia is next; its requirements are 

certainly more restrictive. This group is located 

at the bottom,of the transectioni however, it is 

above the low-tide level. 

At the very top of the gradient there is the 

group made up of the temporary co-enological block 

dominated by Carex limosa, of that dominated by Carex 

paleacea and r4:enyanthes trifoliata. This group. should 

certainly be linked to a dryerof better drained medium, 

sincethe plants present within each block testify to 

this. Let us note that the location of Menyànthes 

at this site remains to be confirmed by later studies. 

The sampling effected was clearly insufficient for this 

purpose. 
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FIGURE 22: IMBRICATED STRUCTURE OF THE SPECIES PRESENT ON INTERTIDAL BEACHES. 
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A fourthternporary e~ologi!;~;.l group was identified. 

This is t;~e group cornposed of Puce:' :lr!llia lucida, Suaeda 

maritima,Scirpus paludosus, Hippu~j.~l tetraphylla, Ranun

culus cym~:alaria and Deschampsia e(~~:r)i tosa. It has a sort ------""--. , ._ ...... 1. __ _ 

of transi',ion position between the t.~/O neighbouringblocks. 

Temporary.co-enological blocks 

A~ \ole have mentioned, the lop of the gradient 

'is occupi(~d by Menyanthes trifolia I:::t on the one hand 

and on th{3 other hand by two co-en'Jlogical blocks; posi

tive or nt1gative links at the 99% precision level, were 

found in Loth blocks. Figure 23 Shows these blocks. 

Block l, which is dominated by:arex limosa, 

may also t:ontain the following assoc ,ated species: 

Carex rettorsa, Carex salina and ~."\] x candida. A"ter 
-~--- ~,"~-

simplex, !:elaginella sp., Lathyru~..l tlustris are ;0 

be found ~s a sub-tier, directly assvciated to one of 

the major species, as shown in the 0tagram. A sizeable 

number ofcompanions, such as Bièe,:~,' cérnua, Hierochloe 

odorata, 'P'estuca rubra, Campanula ,-;\;\aranoides, Eleocharis, .. " , .. ...;:.;;.;;;..:;;;;:..;;..;;..--
smallii, 1.{urnex fenestratus, Halaxi.:: brachypoda, Calama-

.srostis n~~glecta are to he found linked to these sub-t.ier 

species. 

Block II, dominated by Ca:':.·~.::::-'X paleacea to which no 

species i~ directly associated, e~~~pt for Galium trifidum, 

contains Inuch fewer species. Gen~::.':'.a.lly, Triglochin sp. 

(mari tima and ralustris), Carex :'\:::h::5enziei and Cal tha 

palustris' are to be found as a SU>- -tier. However ,.this 

block is\,mch more agressive than::,:1e previ9us one and 
i 

1 
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FIGURE 23: TEt·1PORARY CO-ENOLOGICAL BLOCKS 
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appears to be better adapted to local ecological 

conditions, whatever they are. 

Potentilla palustris, incidentally, seems tied 

to certain very peculiar conditions, at least within 

this environment. Indeed, itwas found on sand bed, 

within muddy or clayey areas. 

As to Lemna minor, it seems to take advantage 
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of the existence of loose vegetation, covering the ground 

completelybetween the stems of the other species present. 

Even though r·1enyanthes trifoliata ",as found 

within block l, positively linked to Carex salina, the 

short time available for subsampling prevented our 

finding an example of positive links with a species of 

block ·II. 

It must be noted that our division into blocks 

does not implythat the presence of one species of a 

block implies automatically the presence of aIl the 

other species. On the contrary, representationwithin 

each block varies enormously according with local con

ditions. There is almost always an overlap of the 

distribution areas of the two blocks. In some cases 

the two blocks compete with each other; in other cases, 

there seems to be an equilibrium with a clear domination 

by block II, but where a certain representation - sometimes 

qui.te small - of block l still exists. 
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Even though additional sampling is required to 

prove it beyond anydoubt, block l, in its pure state, 

would seem to us to correspond to a set of ecological 

conditions found further up on the gradient, while 

blockII would really belong to the intertidal swamps, 

above the average-tide line, but below the high-tide line. 

Heiniparasi tism . 

, 
Figure 23 contained a block reserved for hemipa-

'rasitism. Two hemiparasitisms were found on lines 012 

and 015: pedicularis macrodonta and Euphrasia disjuncta, 

both of which are scophulariaceae. Parasi,tism phenomena 

relative to these two species are very little known. 

In the case of pedicularis palustris, however, the host 

would be a graminacea, at least in Europe. 

Our surveys have shown the existence of positive 
. , 

links (at the 99% level) betweenthese two species and 

Aster simplex, Festuca rubra and Triglochin palustris. 

Figure 24 'shows these links. 

A detailed study of this phenomenon could undoubtedly 

be of the highest interest. Unfortunately, it is entirely 

outside the scope of our work. 

Drainage systems 

A some\vha t special vegetation grows parallelly to 

the canals that cross the intertidal swamps and thus in 

particularly well-drained spots.Co-enological blocks land 
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II, howevér, still constitute the basis on which certain 

characteristic species, such as Aster hesperius, graft 

themselves. Line 010 was locàted within sucha vegetation. 

The latter must however be considered as essentially 

marginal. It always remains very localized and relatively 

easy to map. 

Mapping 

As mentioned earlier, it was impossible to 

define a single association within. the area survf· red. 

On the contrary, there is always an overlapping 6i 

areas at the level of species or of the temporary co

enological blocks. 

Furthermore, very often the var':ations within 

each zone that we tried to describe ~re such. that this 

zone canonly be mapped as a mosaic. This variat~ )n· 

may become considerable when several factors act ~imul

taneously or in a non-directional manner. Such is 

the case, for instance, at the mouth 'of the brooks, 

where the fresh water gradient acts radially and in 

opposition to the salinity gradient, which has a line 

of action perpendicular to the shoreline. 

In accordance with the structùre of the area over

lappings found, it can be suspected that salinity,·drai

nage and the structure of the rooting horizon are the 

preponderant ecological factors. 



Conclusion 

The present inventory was designed to identify 

the types of intertida1 vegetation growing on the shores 

of James Bay in order to plan proper1y the methods to 

he used for future ,inventories. The objective of the 
1 

latter will be to determine the re1ationship between 

the mappab1e groups of species and the important eco1o

gica1 factors, in order to foresee any change 1ike1y 

to occur due to the hydroe1ectrica1 deve10pment of the 

main rivers. The fo11owing conclusions can be drawn for· 

. this purpose: 

- no structured and mappab1e association cou1d· 

be described based on the data co11ected 'in 

Rupert Bay 

the vegetation appears asa mosaic withinwhich 

èo-eno1ogica1 blocks and mai,ly over1aps ofareas 

can be identified 

- In most cases, the estab1ish'ent of a connection 

between eco1ogica1 factors and e1ements of the 
, 
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mosaic wou1d require a quant .ty of work and personnel 

in excess of thos.e at our disposa1 

-the inventory method emp10yed in 1972, whereby 1ines 

were estab1ished at the centre of each physiogno

mica1 e1ernent that cou1d be sing1ed out, is not 

va1id under these circumstances, since it assumes 

that each zoneis homogeneous and since the tests 

haveshown in most cases that these zones were 

heterogeneous. 
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Regarding the inventories for 1973 and subsequent 

years, we propose the following method: 

- that the inventorie.s be made from transections 

made para1le1 to the gradient 
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- that these transections becontinuous, so that the 

individual reactions of each species as a functiop 

of the gradient may be studied if necessary 

that the mapping be done at the level of the 

distinct mosaic units rather than at the 1evel of 

the component elements of the mosaic . 

- that readings relative to the ecological ,factors 

bemade along the transections, .since they can 

now bemade more economicall~ due .to our knowledge 

of the vegetation structure c, 

- that the statistical stratit ~atibn of ecological 

factor samples be planned wi ;h respect tothe 

heterogeneity of the vegetat .on. of:each 2" me 

- that the corresponding segments of the lines 

drawn in 1973 and of those d',L.'awn in 1972 be joined 

together into artificial lines which will render 

possible a complete description of the vegetation 

and the determination of the relationshf.p withthe 

local ecological factors. 
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