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INTRODUCTION .




1.1. THE CONCEPT OF COMMUNITY

The term "community" must be one of the most used and
abused terms in Ecology. Its exact significance in the general
matrix of ecological theory still remains to be determined.

Various attempts have been made to define a community
e.g. McFadyen (1963) lists seven. These range between two
extremes, one implying no organisation but merely a colincidence
of range in time and space e.g. Clarke (1946) (from McFadyen),
the other viewing the community as a "superorganism," with
properties of organisation over and above those of its compo=-
nents. Mobius (1877) (from McFadyen) proposed the term
"Biocoenose" for a'community whose total of species is mutually
linked and selected under the influence of the average condi-
tions of life," Acceptance of this latter view implies that
communities exist as units and as such can be delimited, albeit
imprecisely. Acceptance of the former view need not
necessarily exclude the existence of separate communities as
units, if species had similar ranges of tolerance to
environmental differences and these ranges of tolerance tended
to coincide. (Greig Smith, 1964). The general finding that
a community (however it has been defined and delimited) tends
to have a "normal" composition does seem to imply organisa-
tion of some kind. Although populations of plants and animals
do fluctuate, their numbers tend to oscillate about a mean
level which itself is related to variables in the physical
environment and to the means of other populations,

Essentially, a community consists of both plants and
animals, 1.e. it is the living component of the term

"ecosystem.," But, due to the historical specialisation,
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which seems to be an imposed part of most biologists' trailning,
"animal communities” and "plant communities" tend to be
considered separately., In mény cases this separation, apart
from simplifying the processing of data, is perfectly
legitimate since many animal communities are connected with
the decomposition of material., Also, animals move, whereas
“plants do not, so a given animal can be a member of more than
one plant community. From now on, only the animal component
of the pond ecosystem will be dealt with, and will be referred
to as an éﬁimal community.

In practice, animal communities, however defined, have
proven extremely resistant to delimitation., Various attempts
have been made in terms of discontinuities in the physical
environment or on the basis of discontinuities in the vegeta-
tion. But, discontinuities do not always exist in an obvious
- fbrm, slow gradiation being all too apparent, Even when some
sort of discontinuity does seem to be present, there is often
no evidence that it applies as such to animals in the vicinity.
(One only has to think of the many different types of animals
which pass across the edge of a pond, a rather obvious
discontinuity). A more "natural" way (if any man-made
delimitation can be considered "natural") to delimit animal
communities is in terms of the animalé themselves., PFager's
concept of recurrent groups (Pager, 1957) is an attempt at
just this. Much thought and work still remains to be done
in this field.,

Without defining precise boundaries between them, two
associations of animals can be seen to differ if they can be
described in a significantly different manner by the same

gstatistic or coefficient., Characteristics which can be used



to establish such differences are many and various. They
include coefficients of similarity based on species composi-
tion, indices of diversity and measures of organisation., If
the two associations are indeed significantly different,
whether or not they are accorded the status of separate

communities is entirely a subjective choice.



1.2 DESCRIPTION OF STUDY AREAS

The Brasside ponds lie about three kilometres north-east
of Durham City (map reference NZ45/290452). They lie in a
depression of approximately 0.8 hectares, about three metres
below the surrounding ground level., The area was an old
brick workings, abandoned in the 1930s. In the depression
therekare about eight relatively permanent ponds and several
less ﬁprmanemt ones. Even in summer most of the ground in

the dé@reSsibn is extremely marshy. PFig.1 shows a map of

the aﬁé&.

Ihe‘pends wvhich were sampled are labelled A, B, C and D,
Pond Afhas a surface area of approximately 133 square metres and
an avérgge deﬁth of approximately 92 em., Pond B has a surface
area of‘épproximatelyk292 square metres and an average depth of
approkiﬁé}ely 40 cm. Pond C has a surface area of aproXimately
434 squa;ﬁfﬁetres and an average depth of approximateiy 53 e.ﬁ;
Pond D’héﬁ;a surface area of approximately 233 square metres and
an average depth of approximately 22 c.m. (This pond at fhe
beginning of sampling was about 36 c.m, deeper, the outflow
beingv;‘hnbiocked, and the level of the water sinking, about half =

vay dﬁring sampling.) In all four ponds the dominaht vagetatibh -

was Egigmgggtgn natans with Juncus conglomeratus around the

edges where they became shallow.

Page Bank pond is situated about eight miles south west of
Durham,;just outside the village of Willsden. The pond, originéll

0ld gravel workings is several times larger than any of the



Brasside ponds and showed evidence of being considerably
dried up; in wet weather the pond must be even larger. The

pond was choked with vegetation especially Ceratophyllum emersum

and Mvriophylium spicatum,



Fig 1 Map of Brasside Pond Complex.

Ponds sampleed  were A_-D

Mod;f"ed from Mc Ewen (1a67)



1.3. AIMS

The close proximity and apparent similarity of the
Bragside ponds present an interesting opportunity to study
the relationship of these ponds to each within the framework
of the ecological concept of community,

In introductory textbooks of ecology e.g. Odum (1963)

a pond is presented as a relatively clear cut example of a
community. But, in the case of the Brasside ponds, should
each pond be considered a separate community or does it
form a part of a larger community, the pond complex.

As measurements of degrees of similarity can be assessed
only in relation to dissimilarity, another pond some distance
away at Page Bank was used as a reference point for these
studies,

The project was considered to have a twofold function,
firstly to try to solve the problem stated above, and,

secondly, as an exercise in community methodology.



1.4. THEQORETICAL BACKGROUND

1.4.1., SPECIES ABUNDANCE RELATIONS

Most ecologiéal communities contain many species of

- opganisms, which vary greatly in their abundance. A widespread
gimilarity exists between communities in the patterns of
abundancé of different species: there is a tendency for the
numerically common species to be few in number by comparison
with a large number of numerically scarce species,

To explain this generality two main hypotheses have been
put forward., Both assume a random distribution of individuals
in space, Fisher, Corbett and Williams (1943) fitted the
observed distribution by a logarithmic series whereas Preston
(1948) uséd the log normal distribution, Whereas the logarith-
mic series postulates that singleton species (i.e. those
gspecies containing only one individual) will be the most
common, the lognormal distribution postulates that there will
be more fairly common species than either very rare or very
abundant species (see Fig. 2 ). Field data can be found to

it both these models.,

Log Series The speclies-abundance curve is fitted by a

curve of the type

N
g - o Ln (1 EE‘)
where S = number of species
N = total number of individuals
oc = a constant expressing the diversity of species

in relation to the total nuaber of individuals.



Lognormal distribution. This distribution is given by the

formula

2
S = s,e-(ar)

i

where 5, = number of species in modal octave.

S,

]

number of species v octaves from mode

a a constant calculated from the data

Hairston and Byers (1954) attémpted the analysis of
extensive data on soil anthropods by both the logarithmic
series and the lognormal method and concluded that both models
were useful descriptive tools in certain cases,

The logarithmic series is a special case of the negative
binomial where k is assumed to be equal to zero, The negative
binomial is applicable to populations which are contagious
(i.e. show clumped dispersion patterns) and is described by
two parameters, the mean and the exponent k, which is a measure
of the amount of clumping and is often referred to as the
dispersion parameter (Southwood, 1966). The value of k is
not a constant for a population but often increases with the
mean, (This may explain why Hairston and Byers found that
the index of diversity given by the lbgarithmic geries also
varies with sample size - see "Species Diversity" later in
Section [ 4.4), |

These three models: the logarithmic series, the lognormal
distribution, and the negative binomial distribution are des-
criptive tools. Whether or not a series of samples conforms
statistically with all or any of them is purely a matter of
subjective curve fitting. Their usefulness lies in the fact
that if a set of samples conforms to any of the models, that

caniea af evamnles can be described by mathematical para-

10



meters, peculiar to that distribution.

Odum (1960) suggest that the reason for species abundance
data tending to cenform to some sort of logarithmic distri-
bution is because directly or indirectly each rare species
requires or 1is required by a definite number of the more
common spécies for their éurvival. As long as the rarer
species are related to the commoner ones by constant percentage
ratios, the relationship of species to individuals is by
definition logarithmic. But, it would be surprising if all
specles abundance data, takeanrom different communities,
conformed to specific distributions, since these distribu-
tions are based on randomness, whereas communities exhtibit
some degree of organisation. o

MacArthur (1957) put forward three models for the structure
of a community, based on a comparison of the number of indivi-
duals to the number of species.

(1) Assumes the community to consist of a fixed number of noﬁ;iﬁ
overlapping, i.e. contiguous niches (not Eltonian niches).
This has been referred to as '"the broken stick model,"
Here, the total number of individuals of all species is
relatively constant, so that the abundance of one will
affect the abundance of another,

(2) Assumes niches overlap, i.e. the abundance of the various
species is truly independent.

(3) Assumes independent abundance but based on separate,
discrete, non contagious niches,

MacArthur provided mathematical formulations for each

of the three models, the formulation for the first being

| r .
Mr :—.S- }_—_ ' (S—-L “'l)
(4]



aboveTlv is the theoretical proportion of individuals

in the rth most abundant species (r = 1, 2.....8)

When tested in the field, only (1) was found to have any
validity and then only in a very few cases, usually for groups
of animals of similar size and feeding preference, However,
in most cases, the species abundance data does not conform to
the MacArthur broken stick model, as the rare species are too
rare and the common ones too common,

Hairston (1969) points out that conformity to the model
is a function of sample size‘rather than of any ecological
properties of the system beling sampled. Also, that depénding
on sample size, deviations from the model can be in both
directions,

It is now apparent that the MacArthur broken stick model
is not generally applicable in the field, and furthermore,
is based on untenable biological assumptions. But, beedlse
it is a model based on random allocation of individuals to
igches, i.e. on minimal organisation, it still provides a
useful standard agaipst which to measure community organisa-

tion provided that its multiple limitations are fully realised.




Fig 2 Species  Abundance  Curves.
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14,2, INDICES OF SIMILARITY IN COMMUNITY COMPARISON AND
DELIMITATION

Without defining precise boundaries betwéen two or more
one way
communities [er of deciding whether the different areas are
indeed different enough to constitute different communities¥,
is to base this Judgment on the degree of similarity or
dissimilarity of their faunas.

Towards this end, various indices, collectively referred
to as coefficients of community, have been proposed (see
Southweed, 1966, page 332). All these indices are based on
the assumption that the proportion of the number of species
(S) to the number of individuals (N), is a characteristic
parameter of the fauna of a habitat,

O0ften this index is based on presence or absence alone
e.g. Shrensen's "quotient of similarity," which is expressed
mathematically as:-

QB = 2j/a + D
where a and b are the numbers of species found in
habitats A and B respectively
and J 1is the number of species found in both

habitats

Another index based on presence‘gr absence alone is Mountford's

"index of similarity," for which an approximate formula

(Southweed, 1966) is:=

2
I = mp= (aj+ 53

(the symbols being the same as for the Shrensen formula)

But, as Greig Smith (1964 ) states, "The comparison of
stands only in terms of the species present, without any

reference to the abundance of species in the several stands

3



is a crude and insensitive mode of characterisation." He

is speaking in this case about stands of vegetation, but

the same is also quite obviously true for samples of animals,
Indices based on presence-gnd absence alone tend to siress

the importance of the rarer species as gpposed to the more

abundant or dominant ones by giving equal consideration to all

species, On the other hand, indices which take into aeccount

abundance tend to emphasise the more dominant species. 43 An

example of an index based on relative abundance of specles

within the samples is the "percentage similarity index"

%S = mnmin (a, b,... Xx)

where a, b... X are the occurrence of each species as a
percentage of the total number of individuals in each

gsample

The relationship between two or more habltats in terms
of these indices can then be presented in a variety of ways,

Brensen's can be used in the construction

An index such as Sj
of a field's diagram or association table (see Southweod, 1966)
(Greig Smith, 1964). The species are so arranged that the
highest values of the similarity index fall on the diagonal

of a grid pattern. Groupings of species with high indices of
similarity can then be recognised (for further details see
Greig Smith, (1964). This form of presentation has its

greate;t use in the comparison of a large number of sites
bearing some sort of spatial relationship with each other,

e.g. in studies of vegetation (Williams and Lambert, 1962).
This form of presentation has little relevance when dealing
with many random samples taken from a few ponds (except for

comparisons between ponds).

1y



Another way of presenting indices of similarity is as a
dendrogram, showing graphically the relative similarity
between sites., Such a deﬁdrogram can be constructed from
the values of the Mountford similarity index. (For method
see Southweod, 1966 page 342).

Once any of these indices have been calculated for a
number of pairs of sites, the decision as to whether different
sites contain different communities can be made on a statisti-
cal basis, But, in the final analysis, the decision is
subjective as the level of significance of any differences

must be chosen by the investigator,

15




1.4.3. RECURRENT GROUPS

An alternative way of looking at animal assemblages,
avoiding the problems of community definition and delimita-
tion, is the "recurrent group" concept of Fager (1957). This
is based entirely on faunistic composition and seeks to
identify a group of species which form a very frequent part
of each others environment, Fager has defined a recurrent
group as one that satisfies the following conditions which
are to be taken in order,

"(1) The evidence for affinity is significant amd the
0.5. level for all pairs of species within the
group.

(2) The group includes the greatest possible number of
species,

(3) 1If several groups with the same number of members
are possible, those are selected which will give
the greatest number of groups without members in
common.,

(4) 1If two or more groups with the same number of
species and with members in common are possible,
the one which occurs as a unit in the greatest

number of examples is chosen.,"

This procedure selects the largest most frequently separable
units., Fager goes on to state that the concept of recurrent
groups makes it possible to compare groups found in different
habitats, or at different times or localities, Due to
differences in sampling methods and level of probability, the
groups are abstractions, But, if standardised, concordance

shows them tobe natural assemblages, artificially delimited.

le



but nonetheless real.

In this study of types of association exhibited by fungus
dwelling species of insects and spiders, Pielou and Pielou
(1968) state that "Association may be of two kinds: non
segregative in which the species, although mutually indepen-
dent, are apparently crowded into fewer brackets than eme are
present; and segregative, in which recurrent groups of species
are formed owing to differences among the species in theilr
reactions to the different brackets or to one another.,"

Non segregative association will occur when either all
the sampling units are not the same but every species responds
in the same way to the differences, Thus the species behave
independently and will not form recurrent groups. Segrega-
tive associstion will occur when the various species react
differently to differences among the sampling units or,
alternatively, when the species affect one another (by
repelling each other or attracting each other ) in which case

recurrent groups will be formed.



1.4.4, SPECIES DIVERSITY

"Species diversity"” is a way of expressing, in a single
statistic, the Jjoint effect of the number of different
species present in a community and their relative abundances.
A collection is said to have a high diversity if it has many
species and their abundances are fairly similar, Conversely,
diversity is low when specles are few and their abundances
differ widely.

Indices of diversity can be derived from both the
logaprithnic and’the lognormal distributions which are con-
venient mathematical aspproximations to the species abundance
relations obserged in the wild, Hairston and Byers (1954)
attempted the analysis of extensive data on soil Arthropods
byw&g&ng both the logarithmic and lognormal methods. They
coneluded that both indices of diversity were related to sample
size, a feature which renders impossible the comparison of
different communities, The reason suggested to explain the
dependance on sample size was the clumped distribution of
rare species, so that with repeated samples there is more
likelihood of encountering a new, rare species than adding
specimens of species already found (Hairston, 1959).

To be of wide applicability, an index of species diversity
should be independent of any underlying mathematical species
abundance distribution. Margalef (1957) has devised such an
index based on the Shannon-Weiner function derived from
information theory, and also from considerations of the

logarithmic nature of many species abundance relationships.,

1 8



5 .
I - ——;§j— P ln pi
i=l

wherepi is the number of individuals in sp 1, 2....s/total
number of individuals,

(Before this index can be applied to the comparison of

different communities, a similar sampling procedure must

have been used throughout),
In general, I will increase with an increase in the number of
species, but 1t is also influenced by the evenness with which
the total number of individuals in the sample are distributed
among the species present. For a given number of species, I
reaches its maximum only 1f all the species are equally
abundant. In practice this never occurs, However, eguality
of abundance can be used as a criterion with which to compare
the natural situation. Another useful criterion for compara-
tive purposes is the Shannon<¥einer function as applied to the
MacArthur broken stick model of species abundance, the formula

for which is given by:-

s
I = - Z ﬁ-r loﬁlﬂf
r=y
where T /g S |/K5..L4l)
|

ii

11~ being the theoretical proportion of individuals in the
rth most abundant species (r = 1. 2.....8) each

theoretical proportion itself being arrived at by

i

summing over r terms (i =1, 2.... r).

Lloyd and Ghelardi (1964)



It is found in practice that the index usually falls in
the range g.f8-4.k. Where the index lies between #.06 and 2.0,
the environment may be considered as adverse for the community,
between 2.6 and 3.0, normal and between 3.0 and 4.4 benign,
(D. Jones personal communication).‘ This is experimentally
based, benign environments having a much greater species
diversity than harsh ones. As once obtained, this index of
diversity is comparable even between diverse communities, it
has obvious practical application in the prediction of
'relative stability succession etc, (Margaleg,rqs7).

As Lloyd and Ghelardi (196L) point out, it is desirable
to separate the two components of diversity, i.e. the number
of species and the evenness with which the individuals are
divided between the species, (Lloyd and Ghelardi propose and
use the term "equitability" instead of evenness, as a com-
pletely even distribution is not to be expected.) They note
that whereas the number of species depends primarily on the
structural diversity of the habitat eguitability is more
sensitive to the stability of physical conditions. They go
on to provide a formula, based on the Shénnon-Weiner function
for calculating equitability. For use when the number of
species is large, they also provide a formula for computing
the index of diversity H(s) based on the Shannon-Weiner

function.

S
L e
Hes) = ¢ Jlog,,N-N rZ' n_log,, ne

where n are the numbers found in the rth species
Nr is the total number of individuals
S is the total number of species
C is the conversion factor to change the base of

logarithms from 10 to 2 i.e. C = 3,321928.,

20



H(s) is then compared, by means of a table provided in the
paper, with M(s1) which is the equivalent number of
"equitable distributed'" species based on the MacArthur broken

stick method. The equitability E is then given by

Southweoed (1966) proposes an alternative measure of
equitability which, unlike E of Lloyd and Ghelardi, is
unrelated to any particular model, This measure is the slope
of the graph of abundance, plotted on a logarithmic scale,

against rank,

2|



1.4.5. COMMUNITY ORGANISATION

The extent to which "organisation" exists within and
between communities, remains a bone of contention among
Ecologists, as does the problem of how to measure it,

As the MacArthur "broken stick" model (MacArthur, 1957)
implies minimal organisation within a community, one way of
measuring the degree of organisation within a community, is
by comparing the division of individuals between species in
that community with the hypothetical distribution as predicted
by the MacArthur model, Hairston (1959) proposed that the
comparison should be between the observed variance of the
‘number of individuals per species and the expected variance
a la MacArthur, Working on sh& a-priori assumption of
organisation within a community, Hairston proposed that the
larger the ratio of observed to expected variance, the greater
was the organisation within that community. In contrast,
MacArthur originally suggested that departure from the model
represented the inclusion of heterogenous data, Hairston
then demonstrated the validity of his approach by comparing
the effect on the variance ratio of (I) the inclusion of
samples from other habitats with (II) the effect of further
samples from the same area. The latter caused the ratio to
increase linearly, but samples from other habitats, which
increased the heterogeneity of the sample, reduced the ratio
i.e. reduced the variance towards that expected on the MacArthur
model, The practical application of this approach to community
organisation, requires that within the same community (and
between communities) similar sampling methods are used and

similar taxonomic groups considered,

22



That some sort of organisation now exists within a
community is now generally recognised. This is based partly
on the relative stability of numbers of individuals per
species taken over a relatively long (but not historically
long) period of time. Organisation can also be implied from
the predictive nature of many of the "coefficients of
community," e.g. species diversity indices, This organiéa—
tion 1s considered to result from the pattern of the trophic
web within the community, including vertical predator - prey
relationships and horizontal relationships leading to feeding
specialisations. It is also thought to result from the
spatial distribution of animals within a comnmunity, based
ultimately on patterns in the vegetation and physical
environment but obscured by the animals' mobility and
behavioural patterns,

The fact and degree of organisation existing within a
community may in itself have predictive power, Elton (1966)
implies organisation is implicated in increasing stability.
However, MacArthur (1955) in postulating complexity as
responsible for stability, seems to ignore the fact that,
in this context, mere complexity without organisation is

meaningless,

273
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2.1 SAMPLING PROCEDURE

As pointed out by McEwan(!96] ), there are three broad
categories of sampling methods available for use in ponds:-

(a) quadrat methods

(b) a variety of grabs and samplers

(¢c) net methods
The water was considered too deep, many of the animals too
mobile and the vegetation too thick for quadrat sampling to
be used in this exercise. Grabs and samplers undoubtedly give
the most accurate results (if appropriate instruments are
used) but they are too destructive of the habitat to be used
in a small area. Hence, for this study net sampling was con-
sidered to be most appropriate. Net methods can be used for
conpamisons between pond faunas provided that the general
conditions in the pond are similar especially with regard to
the amount and type of vegetation present which constitutes
an impedance to the net. Comparable samples should be
obtainable from repeated sweeps if the net is drawn through
the water at a similar velocity for either similar distances
or similar time periods. 1In view of the difficulty of marking
and a precise area in the water, it was decided to move the
net forwards for five seconds just under the surface of the
water and then back through the same area for five seconds
but at a lower level, just above the surface of the mud at the
bottom. This procedure was repeated for each sample with a
towing speed as constant as possible,

The Brasside ponds were sampled in rotation, ﬁﬁﬁally two
samples being taken each day. The position of each sample

was determined as follows, The surface of each pond was

25



arbitarily divided into ten approkimately equal areas., The
position of the first sample was then chosen randomly, and

a second sample was taken in that area furthest removed from
the first, to minimise the effects of disturbance,

The decision to sample at Page Bank, for comparative
purposes, was taken only in July. Therefore, as time was
short; only ten samples were obtained, The positions of
these samples were once again chosen randomly,

Once a sample had been taken, the animals in the net were
raigsed into large glass Jjars, together with any plant frag-
ments., The material was then brought back to the laboratory
for sorting, identification and counting.

Although it was expected that this procedure would give
results which could be compared validly, it was not expected
that the samples would give a complete picture of the
faunistic composition of the ponds, For example, animals
which were small enough or fast enough could escape capture,
as also could those which burrow into the bottom mud or cling
tightly to fixed vegetation. Furthermore, animals in the
size range of Daphnia, Cyclops etc, were not counted even if
found in the sample as thgre was good reason to believe that

they had not been sampled quantitatively.

26



2.2 PHYSICAL FACTOR DETERMINATIO

The p.H of each pond was measured in the field by means
of a Direct Reading p.H meter, Water samples were collected
from ponds A-D in glass jars and brought back to the
laboratory where the concentrations of Calcium and Magnesium
were determined, Calcium concentrations were determined by
titration against E.D,T.A. using Erichrome blue black as
the indicator, Magnesium was determined on the Eel Atomic
Absorbor Spectrophotometer using a magnesium oxide standard

to give the callbration curve,

N
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3.1 FAUNAL LISTS FOR THE TWQO SITES

Table 1

LIST OF FAUNA - BRASSIDE PONDS

Phylum Arthropoda

Class

Arachnida

Order Acarina

Class

Crustacea

Order

Amphipoda

Order Isopoda

Class

Insecta

Order

Order

Order

 ’Order

Qrder
Order

Order

Coleoptera

Diptera

Ephemeroptera

Hemiptera

Lepidoptera
Odonata

Trichoptera

Phylum Mollusca

Class

Gastropoda

Hydrachnellae

Gammarus
Asellus

Dytiscidae Dytiscus
Agabus
Platambus

Gyrinidae

Haliplidae

Hydrophilidae

Chaoborinae

Chironomidae

Dixinae

Baetidae

Caenidae

Corixidae

Gerris

Illyocoris

Notonecta immature

Notonecta mature

Aeschnidsae
Coenogariidae
Lestidae
Limnephilidae
Philopotamidae
Triaenodes

!

Limnaedae Limnaea stagnatis
Planorbidae

Class Lamellibranchiata Sphaeridae

FOY' Ll’le €>5|l’fe Os un’.formltj, 9@,@(:}”3, Geﬂ@fic names gre USQOI-

(H: was not ‘oos'oif:\e_ o lc,en!'.j.j all Mdiv'lduals clown to Mhe gfea’e% '?A’d)

Un‘ess 5{q¥ed o‘:L\wwise,eqoL “G&nggqu wﬂl‘ainf‘: onl:) oné 5[.7?_6-65.
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Table 2

LIST OF FAUNA - PAGE BANK

Phylum Arthropoda

Class Arachnida
Order Acarina

Class Insecta
Order Coleoptera

Order Diptera
Order Ephemeroptera
Order Hemiptera

Order Odonata
Order Trichoptera

Phylum Mollusca
Class Gastropoaa

Hydrachnellae

Dytiscidae

Haliplidae
Hydrophilidae
Chironomidase
Baetidae
Corixidae
Gerris
Illyocoris
Notorecta.
Notorecta
Coenogariidae
Philopotamidae~:

Hydrobidae
Limnaeidae

Class Lamellibranchiata Sphaeridae

20

Agabus
Platambus

immature
mature

Limnaea pereger
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TABLE 7 I
INDIVIDUALS PER SAMPLE POND

- 1. 2 3 4 5 6 7T 8 9 10 Total
Hydrachrellae | 8 | 8 10 [11 |17} 7| 8 | 7 | 9] 13 98
Agabus - 2 1 2 . 2 7 ¢

Platambus 3 5 5 6 2 2 3 2 3 32
Haliplidae 21 2| 2] 2| 3 2| 3 18
m%mnm_vﬁww&mm 1 2 \w 4
OWMHU%Q ,..,.mwm;w 2 | 2 4 w 2 11
9 81 4 5 4 3| 13| 71 9 | 10
o 2 s 1 |4 | o 14
1 1 4
X 1 1 1 P 4

¥ 2 1] 1] 7 0
1 11 1 2 g 8
5|14 11 | 9 |13 [13]| 5 i 12 101
2 3
31 447 | 28 | 69 | 82 | 57| 62 76 | 59 | 559
9 9 6 8 2 2 2 3| 8 44
1 2 1 2 | 1 7

Total number of "species" 17
Total number of individuals 991




3¢2 TREATMENT OF RESULTS

3.2.1 SPECIES ABUNDANCE RELATIONS

The species abundance data for each pond was plotted as
a simple histogram of number of individuals per species
against number of species containing this number of
individuals e.g. Figs.2-5, To simplify the presentation,
the numbers of individuals per species were grouped into
class intervals of five. (Note also that the higher ranges
of the horizontal axes are discontinuous). A similar graph
%as drawn for the combined data of ponds A-D, Fig.b.

In order to show the relationshlip of the data to the
MacArthur "broken stick" model, the species were ranked
according to the number of individuals of each and a graph
drawn of the number of individuals (as a proportion of the
total) against the log of the species rank (see Table 1 and
Fig.7). The distribution as required by the MacArthur "broken

gstick" model was then added to Fig.7 for comparative purposes,
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Fig 5

Graphs of No. of Tndwiduals per Species.
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Fig 6 No o Inclividuals per Species. Ponds A- D
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3.2.2, INDICES OF SIMILARITY IN COMMUNITY COMPARISON AND
DELIMITATION

Three indices of similarity were used in an attempt to
determine the relative simlilarity of the ponds in terms of
their species composition. Sﬁrensen's and Mountford's
indices are based on presence or abéence alone, thus placing
relatively greatér emphaéis on rare species, The third, an
index of percentage similarity, takes into account also the
numbers of each species, and thus tending to emphasise the
more dominant species, Formulae for the calculation of these
indices are to be found in the introduction (1.4.2). Each
index was determined for every combination of the five ponds
(compared two at a time). The results are given in Table 8,

The relationship between the various ponds, based on
indices of similarity, can be represented diagrammatically
in various ways. To illustrate the range of presentations
which are possible, the three indices have been represented
in different ways. Thus the values for Shrensen's index are
presented in a trellis diagram (Fig.8), the percentage
similarity index graphically (FPig.9) and Mountford's index
of similarity by means of a dendrogram (Fig.10). (The
method for constructing a dendrogram is given in the appendix).
All three methods show quite clearly the relatively close
relationship of ponds A-D compared with the distant relation-

ship of pond P with any of A-D,
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E"b\ole 8 Indices of Similarity.

Comiraton | oo | e 0 | S
A+B 0.91 0.46 69. 5
A+ C 0.82 0.2 8 - 3
A+ D 0.90 0.37 68 .2
B+ C 0.87 0.29 81. 4
B+D 0.90 0.37 70 .5
C+D 0.82 0.23 64 . 0
P+A 0.55 0.06 25.1
P+ B 0.55 0.06 27.0
P+C 0.50 0.05 25.4
P+D 0.55 0.06 27.1

L2 -
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Sorensens Index of S;m'sldrilly in T;el\iS~Dl09me Form

Fig. 8.

% // /
5 | 0.9 ////
/// 7
D 0.90 | 0.90 //
0
C 082 | 087 | 082
p 055 | 055 | 055 | 0.50

Crosshatching = Similarity greater than  0.80
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Fig ©  Graphic
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Fig. !
19.1® Dendrogam Based on Mountfords Index  of

Similarity Between The Five Pond
5.
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3.2.3 RECURRENT GROUPS

In their paper of 1967, Pielou and Pielou propose a test
as to wvhasher species are associated in a segregative manner
(with the formation of recurrent groups) or in a non-
segregative manner, The test for segregative association is
based on the null hypothesis that all species have been
assigned independently and at random to the sampling units,

The number of combinations of species occurring in the
different samples are counted, and these numbers are compared
with the number of combinations expected if the species were
assigned to each sample at random, Definition of a combination:
For each sample, arrange names of all species in one order,

at each address in that 1list write 1 or O for whether the
species is present or absent in that sample., Reading in one
direction, the 1list of 1s and Os can be considered as a number,
Do this for each sample. Then, one combination of species is
the same as another if the corresponding numbers are exactly
equal, If not, it is a different combination. This is
precisely how the numbers of combinations are counted in both
the programme for counting the number of observed combinations,
and also in the Monte Carlo programme for generating expected
combinations, If recurrent groups are present, the observed
number of combinations will fall short of expectation.

To determine the expected number of combinations by direct
mathematical argument is not feasible, It is therefore
necessary to obtain an estimate of the expected number of
combinations by Monte Carlo methods, A computer programme
was therefore devised to do this., For each pond, the expected

results are each based on ten sets of one hundred runs, each

W7




set having a different base for generating the pseudo-random
numbers., The computer programme will e found in the
appendix. The results are given in Table 11,

When the species data for each pond were analysed by
the procedure proposed by Fager (1957) for his "Determination’
and Analysis of Recurrent Groups," certain groupings of

species resulted, and these are set out in Table 10,
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a»mﬁ@;wo

RECURRENT GROUPS

h..mdmmawwwm

L. pereger
Hydrebia

POND
, A B C D P
 m%meowuonmm Hydrachnellae m%mwwowsmwwwm Hydrachnellae Hydrachnellae

M _@anwwau Asellus Asellus  Asellus Asellus
A Agabus Agabus Agabus Agabus
I Chaoborinae Chaoborinae .
N Chironomidae nWwwobonﬂﬁo@nﬂ Chironomidae ,
R . Baetidae Baetidae | Baetidae Baetidae
E ioton . Notonecta (i) Notonecta (i) . Notonecta (i)
C | Nymphule , e -
U : aommmmwﬂwwmwo oomwomwwa&pm oomnomwnwmﬁwmm Coenogariidae Coenogariidae
R Lestidae Lestidae a |
R ,&mwwmnoowmm Triaenocles

- E A Hydrophilidae Hydrophilidae
N Notonecta (m) Notonecta (m)
T Planorbidae Planorbidae Planorbidae )
G Sphaeridae mwwmwﬂw@mm_ Sphaeridae -
R

‘0
U
P

AN



TABLE 10 (Cont.)

.  RECURRENT GROUPS
POND
A B C D P

A nawwwwmmm Corixidae Lo M&meﬂwwu Notonecta (m) Corixid /
m Coleopt. larvae Coleopt. larvae Gerris .. Chaoborinae m@&@www@
0 Hydrophilidae Illyocoris Triconocles Haliplidae Chironomild
m Limnephilidae Limnephilidae 2%Ewrcww1 Gyrinidae mwwwwwpmw
A ‘Dixinae Triaenocles Platambus _
m - ‘Nymphula Lestidae Illyocoris .
D Nymphula Aeschnidae
S .
P Gerris
E Dytiscus \
C A \
I )
E , i
S : ;

| |
0 - Il1lyocoris Corixidae b
‘W : Gerris Dytiscus
E | “Sphaerium ,
R B

- Speeies not mentioned were not abundant mbo:mwvﬁc be included in analysis.
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Monle - Carlo Results.
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A comﬁuter programme was devised to determine the
value of H(s) in the Shannon-~Weiner function for each pond.

H(s) is a valid empirical measure of species diversity.

The "equitability" of Lloyd and Ghelardi (1964) for
the speeiés abundance distribution in each pond is determiﬁéd
by comparing the observed value for H(s) with the M(s'), the
equivalent number of "equitably distributed" species, based on
the Mac Arthur "brocken>stick" model. This comparison is made
by usiﬁg a table provided in the paper by Lloyd and Ghelardi
(1964). The eqﬁitabnity E iz then given by

A

Emd
8

[}




Table 1. Tndices of Species Diversily-

S e Nl
A 4,52 2.97 0. 47
B 4, .52 3\12 0.5
C 4152 2.99 047
D 4. 75 3.03 0.4k
P 4.09 2.38 0.41
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3.2,5 COMMUNITY ORGANISATION

In 1959, Hairston proposed a method for measuring
community organisation by comparison with the MacArthur
"broken stick" model which postulates random "organisation."
Hairston's method is based on the ratio of the observed
variance of samples (in terms of numbers of individuals per
species) to the variance expected on the basis of the
MacArthur model, He also states that if the observed
variance is divided by the square of the mean number of
individuals per species in the sample, virtually the same
ratio results. (The second method of calculation is easier
than the first).

Variances were calculated for each of the twenty samples
from each pond by means of a computer programme (see appendix).
The variances of the pooled data were calculated by hand,
Since the sampling was at random, the decislion as to which
samples to use was made arbitarily; where five samples were
required, samples 4, 8, 12, 16, 20 were used, when ten were
required, 2, 6, 10, 14, 18 were also used. The decision to
take pond A as the standard was made by a random method as
was the decision alsoc to use pond C,

Pig.11 shows the change in the variance/mean2 ratio with
increase in number of samples pooled. PFig.12 shows a compari-
son of the ratio between ponds A, C and P and the ratios
obtained from pooling data from ponds A and C and A and P,
Big. 13 is a copy-of the figure that appears in Hairston's
paper (1959) for comparative purposes.

55



Table 12, Observed \arince / Square of Mean . for single
_nglgleé .
Fond Samples Obs variance Average .
mecmz
A 1.3
8 1.0
A 12 2.2 2.1
16 2.6
20 3.5
VA 4.3
B8 2.2
C 12 1.8 2.6
16 21
20 2.5
4 2.4
8 29
P 12 29 2.7
16 2.1
20 3.3
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Table 1y Observed Viriance Sguare of Mean ¢or Combined

2amples.

Pond (s) No.of Semples Obs \driance

combined. Mean 2

A 5 3.3

Az 5 3-3

B 5 2.3

C 5 3.7

D 5 4.8

P 5 5.1

A+ A, 10 3.4

A+ C 10 3.4

A+ P 10 3.2

A total. 20 3.6
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Variance//Mean2 Ratio for Pond A .
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p.H.

Pond. Readi ngs. Average
A 6-9 6.8 6.8 7.0 69 7.0 6-9
B 7-0 -0 71 7 72 71 7\
c 7.% 15 73 76 74 7.4 7.5
D 68 7.0 7-0 68 7-0 69 69

u
[CQ"H] PPM
Poncl Results Averqﬁe

A 754 737 - 737 739
B 115 4 1170 11k-0 | 1185

c 8L -2 31- 8 850 837
D b1 -3 3] b7 > 67 6
[_M*;J epm- Puge  Danh

VPond Result [C"“]p_p.m 7.

A 2,0 :

B 525 Mg ppn| 2

C kq-0 -
PH c!.b;

D 23%-0




DI SCUS SION.
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4.1 SPECIES ABUNDANCE RELATIONS

From Figs. 2-6, where the number of species containing a
given number of individuals per sample are plotted against the
number of individuals found in that pond, it can be seen that
the rare species are relatively numerous compared with the
more dominant ones. This concurs with the results which are
generally obtained when species abundance data is plotted in
a similar nature,

Whether or not the species abundance data corresponds
with one or more of the more specific distributions i.e.
logarithmic series, lognormal distribution or the negative
bionomial distribution, could only be determined by curve
fitting. ©Due to the biased nature of the data (see 2.1
Sampling Procedure) this was not attempted., BRut, it was
found that with a few exceptions, these species with very
low abundances, the species present showed a contagious, i.e,
clumped distribution. (A species can be said to be clumped
between samples when the variance of the number of individuals
of that species per sample 1s considerably greater than the
mean, To find the variance to mean ratio, a computer
programme was used (see appendix). Thus, any statistic
appropriate to the negative bionomial distribution could be
used legitimately),

When the data for all four ponds A-D is compared with
the hypothetical distribution based on the MacArthur "broken
stick" model, once again the rare species are too rare, the
common ones too common (Fig.7). Whereas the MacArthur

_distribution gives a straight plot, the observed distribution
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gives a €urved plot. This form of non concurrence with the
MacArthur model is what 1is genérally found from field data.
As Hairston (1969) points out: "Conformity to the MacArthur
model is a function of sample size rather than any ecological
properties of the community being sampled. A good fit to the
broken stick model can be obtained by choosing the correct
‘sample gize which will vary with the material, The greater
the variance in species abundance, the smaller the collection
_that should provide a fit.," The model is though a useful

yardstick with which to compare natural digstributions,
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L.,2 INDICES OF SIMILARITY IN COMMUNITY COMPARISON AND
DELIMITATION

From Table 8 it can be seen that, when each pond is
compared with each other pond in twos, by means of Sfrensen's
and Mountford's‘indices of similarity and an index of
percentage similarity, there is a relatively high similarity
between each pair of ponds A-D, and also a relatively high
similarity between pond P and any of ponds A-D, Between the
former and the latter groups of results though, there is a
difference, which, in the case of Shrensen's and Mountford's
indices, can be tested statistically using a modification of
the t test for ¢ompar1ng the means of two samples, (This
test cannot be applied to percentage data), When this test
is applied, the difference between the two groups (i.e.
ponds A-D and pond P with ponds A-D) is significant at the
0.001 level with 8 degrees of freedom. (t in the case of
the SArensen index is 17.99 and in the case of Mountford's
index is 6.74). Thus, by inference, ponds A-D are highly
similar to each other but very dissimilar from pond P,

If the values for the indices are ranked (as in Table 9)
Sfrensen's and Mountford's indices give identical results.,
The percentage similarity index gives a slightly different
ranking order, due to the lower emphasis on rare species,
Thus, it would seem that although there is a high similarity
between ponds A-~D in terms of the species present, those
species vary in their relative abundance between the ponds,

The diagrams Figs. 8, 9 and 10 illustrate in three
different ways %he similarity of ponds A-~D when compared with

pond P.
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4.3 RECURRENT GROUPS

Pielou and Pielou (1968) state that if recurrent groups
are present, the observed number of samples having a different
combination of species in them will fall short of the expected
number of combinations. As can be seen from Table 11, in no
case does this occur. In ponds A, B and D, twenty is by far
the most likely number of combinations expected (expected in
ninety-six times out of one hundred for pond A, ninety-five
times for pond B and ninety-four times for pond D)., For
pond C, twenty is still the most likely number of expected
combinations but the frequency is reduced to fifty-four out
of one hundred while nineteen different combinations would be
expected thirty-eight times out of one hundred,

The number of observed combilnations in all cases was
twenty. Therefore in no case does the observed number of
combinations differ significantly from the expected frequency
as generated by Monte-Carlo methods,

This technique for the detection of recurrent groups was
inappropriate for two reasons. Firstly, whereas Pielou and
Pielou (1968) found that most of their species only occurred
in one or two samples (brackets in their case) in this exercise,
for all the ponds, many of the species occurred in all twenty
samples, and many of the other species occurred in a large
number of samples, As it is laborious and wasteful of
computer time, to assign the larger numbers at random, where
the species occurred in ten or more samples, the number of
absences rather than the number of presences were counted,
Still, a lot of the species occurred in seven, eight or nine

samples, Pielou and Pielou (1968) give a graph showing that

b




the number of expected combihations has a peak as the ratio

of average number of filled samples to total number of samples
incregses; it then declines, To illustrate this point; another |
pfogramme wés run with the same number of samples containing i
the same'species, but changing the parameter N sam., the total
nunber of species ovef.a range of fifteen to thirty. ‘(As it

is only of academic interest only‘the results of two of these

runs are given.)

The second reason why this technique could be considered
inappropriate is the dissimilarity of the sampling units in
this exercise when compared ﬁith those of Pielou and Pielou
(1968). Whereas the sampling units of Pielou'and Pielou,
brackets, were spatially discrete, the samples in the pond
were random samples from a larger heterogeneous assemblage,
in no way Qould thg-samples be considered as diécrete.

Two reasons have been given for the inappropriateness of
this technique, and, these were realised before it was
attempted. But, as this project was partly an exercise in
ecological techniques, this particular technigue was considered
as interesting and therefore worthy of inclusion. The
inappropriateness of the technique had yet to be pfoved.

As Pielou and Pielou (1968) state, "Recurrent groups will
result if pairdise interspecific association, either positive
or negative is a common phenomenon.," But, in order for these
to become apparent in the method of analysis used by Fager
(1957) the segregation must occur in space or time i.e. the
species must be segregated between samples,

In this study of ponds, clear cut'recurrent groups would
hardly be expected since only the. "free swimming phase" of the

pond fauna was sampled. Furthermore, this phase is relativel-
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homogenous, although most of the species show a contagious
pattern of distribution, the "clumps" do not seem %o occur

in any but a random manner, This expectation is borne out by
the results., 1In no case can groups be separated which have
‘any significant distinction from any other groups. In all
cases analysed, there is one major group, consisting of the
more abundant or numerically dominant species, and a group

of associates - species of less numerous accurrence. |

If the Sdrensen index of similarity is calculated for
each combination of palrs of recurrent groups, see Table 10a,
it will be seen that ponds A-D have a higher similarity
between themselves than any of them have with pond P, This
result based on recurrent groups confirms that ponds A-D are
significantly different from pond P,

The Sfrensen index of similarity between the total fauna
of each pond takes into account all species and yet has higher
similarity indices than the same index applied to the
recurrent groups. This suggests that in the present investi-
zation, that the concept of a recurrent group is an abstrac-
tion with little ecological significance. This is borne out
by the Monte-Carlo a la Pielou and Pielou (1968).
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4.4 SPECIES DIVERSITY

Accepting H(s) as a valid empirical measure of species
diversity, (E3¢§d and Ghelardi, 196L), from Table 12 the
species diversity of the five ponds can be seen to vary
between 2,38 (pond P) and 3.12 (pond B).

For each pond, if all species contained the same number
of individuals, M(s) would be at a maximum depending only on
the number of species present. This maximum is given in
Table 12, 1In any natural situation though, the number of
individuals in each species varies considerably and this is
refYected in a decrease in the value of H(s) away from the
maximum as can be seen from comparing the observed H(s) for
each pond with the maximum H(s).

Theoretically, one would expect an increase in H(s) as

the number of species increases. Thus, the lowest value of

H(s) observed (that of PBAT P) corresponding with the lowest
number of species, is gquite expected, On this basis alone,
the highest value for H(s) observed should be for pond P with
27 species (ponds A, B and C having 23 species each). But,
H(s) is also affected by the evenness with which the
individuals are distributed between the species, Thus, it

is not so anomalous that pond B has a higher value for H(s)

observed than pond D,

Because in any natural situation the number of individuals

per species does vary, it is theoretically impractical to
compare the observed H(s) with the maximum value of H(s). A
much better way is to compare the observed H(s) with H(s1),
the expected value assuming an underlying species abundance

distribution based on the MacArthur "broken stick" model,
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which itself assumes that the individuals are apportioned
among the species in about an even a nature as could ever be
expected in nature. Experience suggests that this value of
M(s1) represents at least approximately the "ecological
maximum," By comparing M(s) with M(s1) in this manner,

one is measuring the evenness with which the individuals are
distributed among the species or, as Lloyd and Ghelardi call
it, the "equitability" of the distribution.

FProm Table 12 it can be seen that the equitability of
each pond carries between O.41 (pond P) and 0.52 (pond B).
Thus, owing to "inequitability in the distribution of
individuals among the species, these ponds have species
diversity "appropriate" to communities with from only L1%-52%
as many species as actually occur,

The concept of information theory in Ecology is relatively
novel, It was used by Margale%’in 1957, MacArthur and
MacArthur in 1964, and Watt in 1964, They use the Shannon-
Weiner function as the information content of the community
or ecosystem. They point out that the greater the amount of
information contained within the system, the greater will be
that communitilgs stability and probable permanence. Accepting
H(s) as also a valid measure of species diversity, the
greater the diversity of a system, the greater will be the
number of alﬁernative paths for energy flow: this tends

towards stability.
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L.5 COMMUNITY ORGANISATION

As can be seen from Figs.11 and 12, Hairston's (1959)
general hypothesis (that the greater the homogeneity or organi-
sation within the community, the greater the ratio of observed
variance/meanz) seems generally to fit my data. Hairston
found that the average of the ratios for five separate
samples from one community, was always less than the ratio
for the five samples pooled. He also found that when five
and then ten samples were pooled from the same community, the

ratio increased in a linear fashion (Fig.13). In terms of
the a priori assumptions that Hairston makes (namely, that
community organisation is a definite property of a community)
this sort of result would be expected; as long as all the
samples come from the one community, the more samples that
are taken into consideration, the greater the degree of
community structure that will be revealed, in terms of homo-
geneity and organisation,

From FPig.11, dealing with pond A, it is obvious that the
average ratio for the five samples taken singly (2.1) is
considerably below that for the five samples pooled, thus
showlng increased homogeneity and organlisation with increasing
number of samples up to five, But, when more than five samples
are pooled, the ratio does not increase linearly (as found by
Hairston) although there is a slight upward trend. Obviously,
the larger and more complex a community, the greater will be
the potentialyfor revealing increased organisation as more
samples are pooled. Pond A is a relatively small, relatively
homogeneously dispersed community (when considered as such an
entity). Perhaps, therefore, the maximum organisation of the

community is nearly completely revealed by pooling only five
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samples, further data adding little more to the picture.

When data from different ponds are compared, Fig.12, in
all cases a larger ratio is obtained from five samples pooled
than from the mean of the ratios of each of the five samples
separateiy. Again from Fig.12 it can be seen that the ratios
for pond C show similar values and trends as those of pond A,
when plectted in the same manner, This contrasts with the
behaviour of the ratios for pond P, (Ponds A and C come from
the same pond complex whereas pond P is quite separate), The
higher ratios obtained from pond P probably result from its
lower content of species and individuals,

When five samples from pond A are pooled with five samples
from pond C, there is a slight decrease in the variance/mean2
ratio when compared with the ratio for pond C, but a slight
increase when compared with the ratio for pond A, Such a
situation would result if the ponds were very similar in species
composition and organisation. When five samples from pond A
are pooled with five samples from pond P, the variance/mean2
ratio is much lower than that from pond A. Such a result
would be expected if the ponds contained different species
with a different basis of organisation., (If sampling data
from a pond even further separated were pooled with these from
pond A, an even greater reduction in the ratio would be

expected. )
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4.6 VARIATION BETWEEN PONDS IN RELATION TO PHYSICAL FACTORS

The Brasside ponds, being relatively close to each other,
all within the same drainage system, subject to intermingling
at times of heavy rainfall, and approximately the same surface
area and depth, would be expected to have a strong similarity
in terms of water chemistry. They all have similar vegetation
which, while leading slight support to this theory also tends
towards increasing the similarity. The fact that roughly
similar conditions also occur at Page Bank does not deny the
similarity of the Brasside ponds but does not supply any
means cf gauging this similarity.

Between the Brasside ponds, when compared to the pond at
Page Bank, there is a high degree of similaritiy of faunistic
sgructure as borne out by such indices as ‘hose of similarity,
diversity and organisation, This fact alone does not deny the
basic similarity of the ponds in terms of chemical factors,

As Fager showed in his article, similar structures, in his case
beach logs, can have very different faunas, the final
faunistic composition of each log depending mainly on the
vagaries of invasion and colonisation, From this Fager
concluded that in general species were not inexpendible in
terms of the functional role they played within the community.
Also, that once a community or even a successional pattern
had been established, new species, potentially new members for
that community had not only to be adapted with respect to the
physical conditions pertaining, but also had to be able to
associate with those species already present, Thus, even

given similar initial conditions, convergence to a similar

pattern of faunistic composition was not bound to happen,
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Macan (1966) stated:" Attempts to explain the distribu-
tion of species in terms of chemical differences have not
had much success exceplt where conditions are extreme," As
the conditions at neither the Brasside pond complex or the
Page Bank site could be said to be extreme, also considering
the paucity of the data on physical conditions, no attempt
has been made to correlate differences in speclies presence
and abundance between the ponds with any or a combination

of physical factors,
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CONCLUSIONS

Animal communities have been classified and delimited
on the basis of various characteristics, including the
abiotic environment and the vegetation, Surely, the best
method is one based on the animals present and their
relationships with each other, With this fact in mingd,
various measures of the species compositlion and organisation
were determined for the four Brasside ponds and the Page
Bank pond., On the basis of the results obtained, the four
Brasside ponds showed great similarity with each other when
compared %o the Page Bank pond,

Whether 8¥hot an assemblage of animals warrant the
status of "Community" is a subjective judgment which, apart
from purely academic considerations, is primarily a matter
of convenience. If the term "community" had to be applied
in some way to the Brasside pond area, in view of the faunal
similarity of the ponds, it would be better to apply the term

to the whole pond complex rather than to each individual pond,
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6/ SUMMARY

Twenty samples from each of four ponds at Brasside, and
ten samples from a pond at Page Rank were taken by means of a
net., The animals within each sample were then sorted,
identified and counted. For each of the ponds, pH was
measured in the field while the calcium and magnesium
concentrations for each pond were determined back in the
laboratory.

The results of the faunal analysis of each pond was then
discussed within the general framework of '"the concept of
community." Special attention was paid to species abundance
relations, indices of similarity in community definition and
delimitation, recurrent groups, species diversity and
community organisation, The fauna of the Brasside ponds was
also discussed in relation to certain physical parameters
namely p.H., calcium concentration and magnesium concentration.
The aim of the exercise was to determine whether each of the
grasside ponds could be considered as a separate community in
itself or, whether they constituted together part of the

Brasside pond-complex community,
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