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The temperature at this station was normally within the limits of that
found in the rest of the river system but there were three occurrences of
temperatures between 26 °C (the upper limit for the rest of the system) and
20 °C . This is a result of heated effluent from the power station whose
irflow is immediately above this staticn. There is thus a possibility that
there are periodic increases in the temperature of this effluent. This
could result in temperatures being suddenly raised to well above the normal
as recorded in this survey. The peaks of such increases could well have
been missed in the monthly recording if these increases ars of a relatively
short duration. An increase in temperature, particularly if it is sudden,
can adversely effect the fauna even though it is only at temperaturesg above
40 °C that most normal river fauna will be eliminated (Hynes, 1963, Hynes,
1970; . However, Hynes (1963) chows that the addition of heated effluent,
even if within the range of temperature toclerance of most animals, to an
already polluted stream, does have serious consequences for the fauna.
Firstly, it raises the BOD, by kil.ing the bacteria, small plants and
animals and thus turning them into dead ocrganic matter as a result of the
heat itself or of chlcrination intended to prevent growths of sewage fungus
in pipes. The heat increases the rate of oxidation of the organic matter
and so deepens the oxygen sag. Secondly, an increase in temperature also
increases the toxicity of such poisons as may be present, and the greater
rate of oxidation results in a higher production of CO, which itself raises
the lowest oxygen content which most invertebrates can tolerate. Hynes
thus shows that the heatiné of a polluted river, even without the usual
increase in BOD and the probable addition of extra poisons, enhances the
effect of toxic and organic pollution. The fact that this stream was
polluted prior to the addition of heated effluent is shown by the fact that
the average biotic index value at staticon 1A was 8,73 (Table 28) and the
concentrations of many of the chemical parameters measured were in the B and
C categories as per Table F., In addition to this the effluent itself
(treated sewage effluent from Northern Works concentrated bv evaporation in
the cooling towers) was polluted as can be seen from the chemical resgults
at station 1. The concentration of ammonia, whose toxic properties are
particularly enhanced by both high pH values and high temperatures, was

however not particularly high at either of these stations (Table 21).
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Confirmation of this condition was seen in a diatom survey which was done
concurrently with this study. The diatom flora was often absent from this
station and, where present, consisted of species known to be resistant toc
high pH levels (Schoeman, pers. comm.).

Thus although neither pH nor temperature nor pollutional levels of any
sort appear to be of such an extreme nature as to account for the total
lack of fauna, the combination of these three effects is probably
sufficient to cause it. Alternatively sudden variations in one of these
parameters, e.g. periodic increases in temperature, might also be the

cause.

Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2021



DISCUSSION AND CONCLUSIONS

Although the wide range of conditions found in this system should allow the
jdentification of communities characteristic of a variety of water types,
the complexity of the system leads to some confusion in the correlation of
the fauna and its environment. the clearly defined effects of a single
source of pollution and distinct recovery zones seen in many studies (OlifZ
1960b; Roback, Cairns and Kaesler 1969; Herricks and Cairns 1974; Nichols
1977) were not apparent. However some of the faunal variation seen in
di.fferent parts of the system could be characterized by reference to
populations in the tributaries or upper reach of the system where there

was less mixing from varicus point sources.

Chemical Conditions

In general there were three types of environment with regard to water
quality. Each of these shows varying degrees of mixing with the others

and a number of borderline cases common to such continuous variates.

Firstly, there are the tributaries of the middle and lower reaches of the
system which were not affected by any known point sources of pollution.
Thece drain mainly agricultural areas. The concentrations of all measured
chemical constituents of the water were comparatively low in these streams.
This suggests that this water guality type represents the most nearly
natural ccnditions in the system. The conly chemical constituents ¢f the
water in these streams which occurred in comparatively high concentrations

at times were some of the conservative mineral elements, notably magnesium.

The second general water quality type occurred in the Modderfontein stream
and the reach immediately below its confluence with the Jukskei River. This
was affected by the nitrngenous industrial effluent which enriches this
stream. This region was characterized by very high concentrations of all
forms of nitiogen with ammeonia concentrations particularly high in the
Modderfontein stream. Concentrations of all the conservative mineral salts
measured were ailso high in this part of the system. Although individuval
mineral elements de occur in higher concentrations in other parts of tha
system on occasions, generally the concentrations in this part of the
stream were highest. Enr:ichment by phosphcrus, the other important
nutrient in the system, was negligible in this reach because altucugh adced

to the system in high concentrations in the up;er Modderfontein stream,
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phosphorus was apparently retained in the dams immediately belcow this

point source.

The third water type occurs in the middle to lower reache: of the system as
a result of a point source of phosphorus-rich treated sewage effluent. This
water still showed relatively high concentrations of the nitrogenous and
mineral elements typical of the upper reach but was also characterized by

the highest concernitrations of phosphorus, particularly orthophosphate.

The organic status of the system has the most effect on the fauna (Allanson
1961; Chutter 1972) and is thus the parameter most cbviocusly comparable

toc the biota. The organic condition will naturally be affected by the
levels of available plant nutrients. Although biolcgical oxygen demand,
the most direct measure of organic status, was not measured, a combinction
of COD and organic carbon concentrations indicate poor water quality
throughout the main stream. These results also show some similarity with
the degree of nitrogen enrichment as the pocrest quality water occurred in
the upper reaches followed by a gradual improvement downstream.

The Modderfontein stream is chemically the most complex part of the system
to correlate with its faunal population. It is typically as described for
the upper reach of the system but is also subject to the influence cf one
or more contaminants. This severely affects the fauna resulting in
completely atypical communities. Futhermcre, "thermal pcllution”" in the

upper region of this stream is apparently detrimental to the fauna.

Faunal Communities of the System

The biotic index developed by Chutter (1972) was based on the organic
status of rivers. As can be expected from the obvicus correlation between
organic status and nutrient levels, the index results show a general
agreement with observed changes in the chemical environment.. That is, the
biotic index values tend to decrease cown the main stream coinciding

with the progressive dilution in concentration of most of the chemical
constituents of the water. In addition the biotic index confirmed that the

tributaries of the middle and lower reaches were the least polluted.
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Due to the fact that a comparison between varying types of nutrient
enrichment and organic status is difficult this index dces not show whethexr
the variations in faunal communities can be indicative of different types
cof pollution. The middle recach of the river, subjected to an effluent
containing phosphorus (mainly orthophosphate) concentrations of up tou

10 mg/£ and relatively high concentrations of cther sewage related
parameters, is an example of how a specific type of enrichment may ks
masked in a complex system of this kind if onily the BOD based index is
used. According to a number cf studies on the pollutional effects of plant
nutrients (Velz 1949; Roback 1962; Hynes 1963) this level of phosphorus
énrichment is excessive and thus constitutes a severe degrce cof pollution.
However the biotic index values showed that the water gquality at stations
7, 72, 9 and 10 was considerably better than in the -ipper reach of the main
stream. This was in spite cf the fact that this was the most highly
polluted region in the svstem in terms of phosghorus, MBAS, CCD and organic
carbon cecncentrations. It thus appears as 1f the macro-invertebrate
communiities as ranked in the bictic index and thus the organic status of
the water are comparable with the degree of enrichment by nitrogenous
compounds. When the nitrogen content was diluted the biotic index showed
an improvement in water guality regardless of the high degree of ortho-
phesphate enrichment. The Cheumatopsyche sp. are a typical example of the
problem with rigidly defined indicator wvalues. This taxon has a lcw index
value and is totally absent, ox present in small numbers only, under
concditions of severe nitrogenous enrichment. When the concentrations are
diluted this taxon increases its contribution to the fauna regardless of
increased concentrations of orthophosphate. At station 74, which has
comparitively low ammonia and nitrate nitrogen but the highest vhosphcrus
concentration, Cheumatopsyche formed an important part of the associaticn.
This group was particularly significant in the summer months when the total
rhesphorus concentrations varied between € and 8 mg/{ . It is interesting
to note that Reback (1962) gives the maximum tolerance level for Cheuma-

topsyche sp. to orthophosphate as being 1 ng/L .

A limitation c¢f this index discussed by Chutter (1972) is the disruptive
effect of *toxic substances in a river. This is well shown in the confusing
results which occurred in the Modderfontein stream and extended into the
Jukskei River. The limited ¥fauna at station 2 was obviously caused by scme
contaminant in this part of the system. The fact that there were no

Oligochaetes hare, ev:n though the chemical results would lead to the
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expectation of a large Oligochaete fauna, suggests, according to the
literature (Hynes 1963; Brinkhuxst and Jamieson 1971), that this is a
typical case of heavy metal contamination. However it must be remembered
that the extremely high ammonia concentrations in this stream are unique
in river studies. Roback (1962) and Hynes (1963) have shown that ammonia

has a serious influence on the macroinvertebrate fauna.

Thus the concurrent effects of various types of polliution result in a

7’
certain amount of confusion in interpreting results as complex as those in
the Jukskei-Crocodile River system. This confusion tends to be masked by

the apparently clearly defined results of the biotic index.

The analysis of changes in faunal communities between and within sampling
sites indicates various relationships between faunal associations and
changing environmental conditions. However, a number of factors such as
geology of the catchment, geographical location, degrees of flocding etc.
are common to all stations. Thus such relationships must at this stage bhe
considered applicable to this system orly because these constant factors
will exert a different influence on the fauna in another catchment. For
example, this whole system is characterized by very alkeline waters (pH
7,9 - 2,0 units) so that the dominant fauna of this system is adapted to
this and differs from that of neutral or acid waters (Harrison and Agnew
1962). Further studies on other catchments and river systems would be

required before any of the indicative features of communities suggested here

could be applied generally.

A significant feature of this study has been an apparent division of
communities into demirant and sub-dominant associations which differ in
their indicator value. Isolated occurrences of small but significant

associations also appear to have indicator value.

The dominant associations are composed primarily of taxa shown in the
analvesis of the system as a whole to be ubiquitous. These are probably the
best adapted to regional conditions in this catchment suggesting that their
presence is less dependant on polluticnal influences and more on the
characteristics of the system as a whole. This is confirmed by the fact
that many of these taxa formed a significant part of the dominant associa-

tions in the most polluted sections of the river as well as in the clean
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water tributaries. Examples of these taxa are B. Aarrisoni, the Ortho-
cladinae and Chircnomini. Howevexr, their relationships to one another and
to other co-dcminant taxa or sub-dominant associations varied with changing

conditions.

Each of the water type rejions discussed earlier is associated with specific

patterns of faunal change as conditions improve or deteriorate.

(i) VUpper reach subject to nitrogen enrichment

Baetis harrisoni, the Orthocladinae and the Chironomiui dominated
all samples in this reach, with the former being least signifi-
cant where the highest nitrogen and mineral concentrations
occurred. As conditions improved the B. harrisoni part cf this
cssociation increased its percentage contribution at the expense
of the other two taxa. The Chironomini tended tc be the first to
decline as nitrogenous concentrations became lower and were almost
negligible when B. karrisoni completely dcminates this associa-

tion and the Simuliidae join the dominant association.

Although the occurrence of Oligochaetes in thas reach is aZfected
by contamination of the water it appears that the B. harrisoni
and Simuliidase tend to be replaced by the Naididae during the
winter months. Although the greater concentrations of nitrogenou
compounds during this low flow period may be partially responsible
for this change it is more likely that the change is due to
seasonal occurrences in the life cycles of these taxa. This
succession occurs under a wide variety of conditions even when
maximull winter concentrations at one station are not as high as
the summer concentrations at another, e.g. stations 4 and €. It
has also been shown (Chutter 1971) in the Vaal catchment that the
"spates" characteristic of summer periods tend to wash away Naze
sp. and the attached algae upon which they feed. In addition the
marked drop in B. harrisoni dominance over the whole system shown
for the July to September period could indicate a period of
maximum emergence. It therefore appears that if Nais sp. and

the Orthocladinae dominate the doxinant association in winter,
the association is indicative of similar conditions to those

indicated by a dominant association ~f B. harrisoni, €imuliidae
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and Orthocladinae in summer.

Further decreases in the concentration of the mineral and
nitrogenous compounds resulted in the addition of C. thomassett

to this group. At the same time the proportions of the Simuliidae
increase until they dominate the whole association. This change
occurs at the expense of both B. harrisoni and the Orthocladinae.
In such a case the winter population showed an increase in the

significance of Chaetogaster sp. rather than Naig sp.

Under conditions of severe nitrcgenous enrichment there was
usuaily no clearly defined sub-dominant associatior although the
possibility of Oligochaetes filling this role if no toxic
influence was present must be recognized. There are howeve:
indications that a deterioration in conditions resulted in the
increased significance of an association of Chironomus sp.,
Psychodidae, Eristalis and Culicidae. Further downstream
improving conditions resulted in the occurrence of a sub-dcminant
association cecnsisting of Simuliideae, C. afra anéd (. thomasseti.
These taxa graduelly increased in significance as water quality
improved until one or moxe of its members became pari of the
dominant association. At this stage Hydra and Plsnraria became

part of this sub-dominant associatiocn.

In general, with the water quality conditions being considered

here the diversity of taxa is comparatively restricted.

Middle reach subject to phosphorus enrichment

Under these conditions the dominant association was similar to the
above except that B. harrisoni tended to be less significant.

The Simuliidae tended to dominance even when orthoghosphate
concentrations are at their aighest levels. 1In addition
Cypridopsis sp. and the Naididae formed a large proportion of the
dominant association. These latter twc taxa completely

dominated this association during the winter months hut again

this was apparently due toc a seasonal decline in the Simuliidae
and B. harrisoni and flow conditions advantageous to Naid
colonizrtion rather than to a change in water quality. As the

degree of pollution decreased the Simuliidae and B. harrisoni
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tend to form egual parts of this association and Cypridopsis

representation declined.

It is possible that the Cypridopsis were maturation pond fauna
being carried into the river. In this case their numbers would
depend on flow conditions rather than water guality. However,
the fact that they become less significant in the second year of
the survey tends to contradict this possibility. During this
yearx an apparent failure cf the stabilization of these ponds
would have resulted in more Cypridopsis being carried into the
river at times and less at others, which was not the case. Thus
the indication is that this taxon was a product of the riverine

environment.

The stations furthcr downstream of this region are subjected to-
relatively low degrees cf enrichment by koth nitrogen and
phosphorus due to dilution cor binlogical removal. This condition
was characterized by smaller proportions of Simuliidae in +he
dominant association and increasing proportions of (. afra, C.
thomagset? and Planaria. These taxa co-dominated with smailer
proportions of all the other taxa which, under various conditions,
dominated the fauna further upstream. There was thus greater

diversity within the dominant association here.

There were apparently two sub-~dominant associations occurring

in this reacn cf the river system. The first was an association
of C. afra, C. thomasseti, Tanytarsini, Limnodrilus sp. and Nais .-
sp. The first three of these taxa dominated this sub-dominant
association when water quality shows signs of improving while the
Oligochaetes dominated the association as waver guality

deteriorated.

The second sub-dominant association only became numerically
significant towards the end cof the survey and was compcsed of
Hydra and Chironomini. 1Its relevance appears to be associated
positively with variations in the ammcnium nitrogen and sulphate
concentrations. The relationship between this association and
these variables was seen several times in the upper reach of the

system as woll.,
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Further ccwnstream, where nitrogen, phosphcrus and the conserva-
tive mineral elerients all occcurred in relatively lower concen-
trations than in the upper and middle reaches, these sub-dominant
associations expanded to include more taxa. Total dominance by
any one taxon over the others was less evident in the associations
at this stage. ‘Thus the sub-dominant association dominated by
the Cheumatopsyche sp. included three other groups: Burnupia and
Tanytarsini; Pelesypcda and Stenelmis larvae; Amphipsyche,
Hydroptila and Ecrnomus. These three groups appear in this order

as conditions improve downstreamn.

(iii) Clean water tributaries subject to negligible enrichment

All the clean water tributaries showed similar dominant
#3sociations to those already described for the lower reach of
the main stream. Thus the dominant association alone indicates
no difference between the clean waters of the tributaries and the
slightly enriched water in the lowest reach of the main stream.
The distinction between these two water types is indicated by the

variation in the sub—-dominant associations.

‘The sub-dominant associations of these tributaries showed an
increase in the proportion of the population formed by all the
Ephemeropteran taxa (Choroterpes, Caenidae, Baetic quintus, B.
latus, Afronurus and Neurocaenis) as well as Hydroptila,
Bydrachnellae, Fenomus, Tanypodinae and Ceratopogonidae. As
water quality improved further this association tended to co-
dominate with the dominant association. This resulted in a very

diverse association dcminating the total population.
A deterioration in water results in the vercentage contribution
of the above taxa decreasing and the dominant association

increasing in its degree cof numerical significance.

Effects of other Environmental Parameters

The effects of these parameters on the fauna are important in order to

avoid attributing these influences to changes in water quality.
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As the limits of temperzture variation within this system did not include
extreme conditions, the influence of temperature on the observed variations
in the fauna had little significance. The only exception to this was that
one station was subjected to hesated effluent from a power staticn which

has already been fully discucssed in the results. Although the limits of
temperature tolerance of all macroinvertebrates were not exceeded, the fact
that the whole fauna was destroyed at this station could still be due to
this "thermal pollution". There is a lot of evidence in the literature
that sudden changes in water temperature can be mere harmful than slow

increases to much higher levels (Hynes 1963; Tarzwell 1970; Cairns 1276).

Similarly pH effects cannot  be determined from this study as the whole
system is characterized by similar very high pH values. The few occassions
when the pHd did drop to near neutral level were isolated occurrences which
could not be realistically linked to faunal variations. Thus at this stage
the only conclusicn that can be reached is that the fauna which dcminated
this system is probably indicative cf very alkaline conditions.

It has been shown by many workers (Hynes 197C) thal flow conditions have =z
very marked effect on the fauna of a river. However, in this system,
although it was subjected to severe flooding in October and December of
both years, the only effect appeared to be a reduction in the number of
individuals. There was little change in the composition cf dominant
ascociations at the various stations before and after the flocd. This
effect of floods on the size of populations is the chief effect of "spates"
according to a number of workers (Moffet 1936, Jonzs 1941, Mikulski 1961,
Maitland 1964). These workers did however find that some taxa were mcre
susceptible to flooding so that the dominance status within an association
changed. This was not as apparent in this study because the region most
affected by flooding, the upper reach of the system, was characterized by
a very restricted fauna. The main effect of floods in this system on the
fauna appears to have been an indirect one caused by the dilution of the

chemical constituents of the water.

Sclids in suspension, particularly silt and sand, which Chutter (12€9)
shows to have u deleterious effect on the macroinvertebrates kiotope, do
not show an appreciable effect on the fauna in this study. Even in the

extreme case at the sewage effluent outflow when an apparent malfunctioning
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ams occurred there were no obvious erffects. This is

[

of the contro
probably cdue to a combination of two factors, the very short duration of
fioods whichn cause the suspension of such solids and the fact that the
stones-in-current biotope is not ncrmally an area of deposition. It is
thiis deposition which Chutter (19€9) has shown to cause the smothering of

biotopes and thus influence the population composition.

Biotic Analysis of the River System

Ti:

PR

view of the fact that the physical variations in this envirconment have
such a limited effect on the fauna, changes in population comgo:ition are
probably mainly caused by changing water quality. Seasonal variation
re:sulting from life cycle patterns and food availability must also be
taken into account when judging the indicator potential of a given

community.

This study has shown the value of biologically indicating water quality as
opposed to relying solely on chemical analyses. The biota show up short
term and subtle changes cover a period cof time which cannct be seen in a
"snap" water sample taken for chemical analysis. The most obvious

examples of this shown by this study cccurred in the Braamfontein and

- Sandfontein streams and at the overfiow stream frcm the sewage works. Tha
former site showed that very poor quality water did anter the mainstieam
from these streams although the chemical results would classify them as very
clean water tributaries comparable to the Klein Jukskei and upper Crccodilezs
rivers. Station 9, below the sewage works bypass stream, is shown by the
biota to be comparable with the regicn below the main scwage works ouvtflow

over an extended pericd.

However, the ccomparison between faunal communities and the chemical
environment substantiate the opposition by Hynes (1963) to rigid methods
of biological classification. In such systems there tends to be a user
assumption that the indicator community is a unit 3imilar to the earlier
concept of an indicator species rather than a number of independantly
reacting parts. Most numerical systems of analysis impose such rigidity te
a greater or lesser extent. This study has shown the applicability of a
good biotic index and has also suggested that the variations orn which
diversity indices are based are not completely erroneous. However the

nunber of excepticng arising in the analysis of such results show that
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systems devised for use by the non-biologist nust lead to a misrepresen-

tation of conditions.

The system used in this study requires the definition of the dominant and
sub-dominant associations with'n a population. This should preferably be
done by some form of numerical grouping as only in very simplified
communities or with single samples can . this be done subjectively. If

these are identified for a population in this river system, comparison with
the changing populations discussed under sections (i), (ii) and (iii) of
this discussion will facilitate the classification of water condition. If
a different river system is being studied the definition of regionally and

locally controlled taxa should help to develop a similar standard for

comparison which could then be applied.

The advantage of examining indicator communities in this way lies in the
fact that no taxor has a rigidly defined indicator function. Communities
rnust be intensively examined before water quality can be categorized which
allows exceptions due to other influences tc be recognized. This pre-
cludes an oversimplistic approach by an unqualified wecrker resulting in a

misrepresentation of conditions.

Furthermore although organic pcilution is the most easily correlated with
faunal populations as is shown by the construction of most indices, this
study suggests a definite difference in the effects of various forms of
enrichment. Continued investigations on this basis could easily refine

this system of speacifying the form of enrichment rather than the general

rganic state.

Comparison with Earlier Studies on this River System

It is necessary to note how the results of this study compare with the
general principles of Allanson (1961) notwithstanding the fact that the
sources of pollution and quantities of effluent have changed cver the

-

decade preceeding this study.

Allanson (1961) also noted a difference between the dominant and sub-
dominant associations which he called primary and secondary associations.
He defines these as follows: "the most abundant species belong to the

primary association while the species which are less abundant, but whose
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precence could be relied upon in samples, balong to the secondary
association". This manner cf categorizaticn is convenient but deces not
show any difference in indicator value between the two associations.
Indicator value depends more on the individual taxa in the assocciation
notwithstanding the fact that Allanson and a number of other workers (see
introduction) had concluded that communities as a whole had to be used as

indicators.

The analysis of the data by tlie more objective computer methods has shown
that this definition of the associations seldom holds trve. All members
of the dominant association are not always egually abundant but achieve
their position in this association on the basis of their constant presence
in the populaticn as well as their relaticnship to other members of this
association. This relationship tends tc be a function of the reaction of
all members of the associaticn to environmental changes as well as the |
basic conditions prevailing in their particular biotope. Simiiarly the
members of the sub-dominant associations could not be relied upon to be
constantly present in relatively small numbers. Their proportions of
populations often rose to levels of co-dominance or virtually disappeared
depending on their reactions to changing conditions. For example the two
sub-~-dominant populations in the upper xreach (Simuliidae—Cheumatopsyche and’
Psychodidae-Fristalis-Chironcrusg) could both form small sub-dominant
associations in these populations if conditions were average for the region
but tended tc disappear or increase as water gquality deteriorated or
improved even though the dominant association remained relatively constant.
Thus these taxa form part of the "normal" fauna of this biotope if this is

defined as the fauna which can be expected when average conditions

prevail.

Also, these "secondary association taxa" could not necessarily all be
grouped as one asscciation. This study has shown that there are often more
than one subk-dominant association present at a particular site at one time,
each reacting independantly to different changes in conditions. An

example of this occurred in the middle reach of the system where the Hydra-
Chironomini association was not influenced by the variation in the condi-
tions characteristic of this reach as was the olher sub-dominant associa-
tion present. This Hydra~chi:onomini group was absent or negligible under

all concentration levels of to phosphorus and allied substances but
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apparently reacted to a more specific envirommental change. The evidence
suggests that this reaction was to ammonium sulphate concentrations but

this could well be an indirect correlation.

As was the case in the dominant associations all members of a particular
sub-dominant association do not carry equal weight numerically as their
relationship is based on similarivy of reaction rather than numbers.
Lastly, a complete change in the dominance status of taxa within any
association does not necessarily indicate a similar change in conditions.
Seasonal variations in the life cycles of specific taxa can change the
structure of an associaticn without altering its basic composition e.g.
the B. harrisoni-Naid relationship within most dominant associations.

Thus an association must be regarded as - whole to be of indicative value.

Rllanson (1961) found that the fact that all major sources of pollution
were situated in the headwaters of the system caused some confusion. He
stated that, "moments of distributicn could be related to the overall
intensity of pollution, (but} it was reazlized that the study of the effect
of a single polluting discharge upon the invertebrate Ifaunas would be
required before a completely satisfactory description of this method of
analysis could be made". Although no such simple case exists the distinct
spatial separation between scources of nitrogenous and orthophosphate

enrichment facilitate more specific effects being recognized.

Whereas Allanscn (19¢1) has classified specific texa such as TubZfex sp.,
Limnodrilus sp and Psychoda sp. as typical pollution indicators this study
has shown how little value can be placed on specifin taxa in such a
complex system. For example specific toxic effects can result in the
absence of a particular taxon which could lead to the corroneous conclusion
that severe pollution is nct present. Thus no reliance can be placed on
the indicator value of specific taxa and the whole community must be
viewed as an independantly reacting unit. The error of categorizing
specific taxa is a common cne. Learner, Williams, Harcup and Hughes
(1971) found that an increased proporticn of Limnodrilus hoffmeisteri to
the other Oligochaetes, an increasing representestion of tubificids and a
declinc in Chircnomid numbers were the principle effects of organic
enrichment. Due to an unaxpected contaminant this study showed the opposite
trend in a véry enriched stream. Thus in the hands of an unexperienced

worker these conclusions would lead to a complete misrepresentation of

water guality.
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Hellwig, Botha and Marais (i966) found a similar pattern of enrichment in
the system to that seen in this study although water quality has deterio-
rated slightly since then. Based on the invertebrate populations they
described river zones after the method of Harrison (1958) but did nct

attempt to further analyse or classify indicator communities.

A study of the diatom flecra and their use as indicator groups (Schoeman
1976) produced results highly comparable with thcse of this study. This
diatom study, carried out on the same river system over the same period
indicated similar conditicns in the system particularly with respect to
nitrogen enrichment. The diatom association did not appear to be as

sensitive to very short term "spates" for pcor gquality water as were the

macroinvertebrates.
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Teble Al: Chemicel concentrations (mg dmj) of all

for the preceeding two montha,

parametera measured at all stations given as running averages

Sample Perameters
Conduc- Na X Ca M cl S0, Total cOoD MBAS TIrorgzanic Crzanic ¥H,-N X0_-N NO,-N Diegsolved Dissolved PO -P Total
tivity " Alka- carton  carbon 3 2 3 inorganic organic P
linity N W
Staticn 2
1972 Marzh - - - - - - - - - - - - - - - - - - -
April 1819 102,0 19,8  109,0 37,0 135 375 1% 37,0 0,58 37,0 12,0 38.5 6,0 35,5 80,0 4,0 0,7 1,0
Hay 1797 121,5 20,9 107,5 37,0 138 373 160 39,5 0,59 37,5 13,5 37,3 52 45,3 87,7 4,2 0,9 1,06
June 1965 141,0 22,0 108,3 73,0 154 352 164 40,3 0,656 33,7 18,7 34,7 5,2 48,5 80,6 4,6 1,1 1,3
July 2098  167,0 22,7 113,3 38,7 169 344 169 51,0 0,70 30,3 23,7 32,8 2,2 55,0 78,3 - 1,2 1,4
August 2299 190,3 25,0 129,7 41,0 183 378 165 55,5 0,78 30,0 25,0 - 1,1 61,7 72,3 1,1 1,4 1,4
September | 2245  200,3 28,3 129,7 41,0 185 495 155 58,5 0,75 33,3 21,2 38,2 1,9 61,7 78,3 0 1,3 1,4
Oztoter 2149 202,17 30,0 132,3 40,7 183 500 149 43,0 0,79 35,3 19,0 42,8 3,9 57,8 90,2 0 1,4 1,5
Noverbey 2016  187,7 28,5 123%,3 38,0 177 501 136 54,0 0,7% 33,7 17,0 38,8 5,2 53,8 97,9 0,3 1,3 1,4
Decezter 1910 67,0 . 26,8 126,7 35,7 159 455 107 58,7 0,72 30,7 16,0 32,7 7,7 52,2 92,7 7,0 1,0 1,1
1973 Jauuary 1744 154,7 25,8 114,3 33,0 155 393 107 53,7 0,51 27,0 14,0 26,3 7.7 53,7 87,7 7,0 0,8 ¢,9
Fevruary 1741 146,7 27,3 104,7 31,0 142 343 98 51,7 0,50 24,5 14,5 24,9 8,7 46,7 80,0 7.0 0,8 0,9
March 1567 149,7 27,0 96,3 29,3 142 337 102 47,0 0,51 28,2 15,0 26,5 6,7 46,3 72,7 0,8 0,9 1,0
April 1585 47,0 .27,8 95,7 28,7 133 353 107 46,3 0.58 71,3 18,3 31,2 5,0 40,4 57,6 1.5 1,1 1,3
May 1565  154,0 26,5 94,3 29,0 142 383 106 43,3 0,63 34,1 21,0 24,5 3,3 43,4 36,5 2,4 1,0 1,4
June 1811 165,7 .. 26,3 96,7 30,7 1% 368 151 41,0 0,71 35,1 22,3 34,5 2,5 42,1 43,7 2,4 1,1 1,6
July 2018 185,3 27,5 99,0 32,3 170 385 154 AT,5 0,75 40,2 20,7 3745 1,4 44,5 50,0 2,2 1,4 2,2
August 2137 . 211,0 28,1 170,7 34,3 187 382 -182 62,5 0,81 39,1 21,0 38,0 2,7 39,5 72,0 1,7 1,6 2,6
September | 2161 213,17 27,7 96,3 34,0 205 403 194 64,3 0,72 35,8 23,0 45,5 4,5 52,8 47,4 1,9 1,6 2,8
Oclober 2158 211,7 28,0 99,7 35,7 207 440 w80 67,7 0,76 31,3 26,0 42,5 6,6 61,3 34,9 1,8 1,4 2,2
November 2017 183,7 27,1 99,7 37,6 190 4517 185 60,3 0,71 33,2 23,7 44,3 5,6 70,2 10,4 1,9 1,2 1,5
Dzcember 1949 161,7 26,5 103,33 39,7 160 437 152 50,0 0,63 26,1 21,0 41,3 4,2 60,1 10,8 3,1 0,9 1,1
1974 January 1785 140,0 . 22,8 133,3 41,0 139 410 135 41,0 0,60 30,4 17,7 33,0 3,8 46,2 9,4 3.3 0,4 0,6
Feb-uary 1733 131,3 21,3 129,0 40,0 129 370 108 . 46.3 0,55 28,2 19,3 70,0 4,5 41,3 10,0 3,1 0,3 0,6
Station 3
1972 March 550 38,8 . . B,8 59,4 23,4 50 108 100 13,0 0,05 34,0 6,0 0,2 0,1 4,2 4,6 1,0 0,1 0,1
April 708 40,0 9,3 64,1 27,3 3] 127 133 15,0 0,14 40,0 3,0 0,4 0,2 4,6 5,1 1,3 0,1 0,1
May 722 32,% T,4 51,1 21,9 57 123 144 15,7 0,19 38,3 5,7 0,4 0,1 4,5 5,1 1,1 0,1 0,1
June 610 34,1 7,0 5,6 25,4 60 125 165 18,0 0,31 54,7 16,7 0,6 0,1 4,6 5.4 1,0 0.1 0,2
July 813 740,73 6,7 50,3 26,0 62 118 174 22,0 0,32 30,0 22,0 0,6 0,1 3,2 S,4 0,9 0,2 0,2
August 8317 51,7 8,5 61,3 33,5 69 123 7T 26,3 0,30 32,0 21,3 0,7 0,1 4,3 5,1 0,9 0,2 0,2
September 875 67,0 10,3 62,0 33,7 ©5 112 196 36,7 0,29 39,3 12,3 0,4 0,2 3, 3,8 1,0 0,2 0,3
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Table Al continued:

Sanple Perameters
Conduc- Diss. Diss.
tivity  Na X Ca Mg c1 50, i;;: coD MHAS TIC T0C WH,-N  XO,-N N03-N 1n§rg. o;g. r0,-? To;al
Station 7
1972 October 782 61,3 9,0 52,7 27,7 83 96 161 37,0 0,39 34,3 11,0 0,4 0,3 2,7 3,4 0,3 0,2 2,2
November 764 65,0 2,0 52,0 24,3 95 81 152 36,3 6,45 32,3 11,0 0,2 0,3 2,1 2,6 0,8 0,2 0,?
December 612 42,7 6,7 44,7 17,0 61 75 116 29,17 0,41 24,3 9,7 c,3 0,2 3,0 3,5 0,7 0,1 0,1
1973 January 652 44,7 7,6 50,7 20,3 62 78 137 25,7 0,24 30,0 9,0 0,2 0,1 2,4 2,8 0,7 0,1 0,1
February 583 34,3 6.7 45,0 17,0 4c 63 127 23,3 0,27 28,3 9,3 0,3 0,1 2,9 3,3 0,8 0,1 0,1
March 612 52,3 7,0 47,0 18,7 78 66 129 25,7 0,19 72,3 12,7 0,4 0,1 2,5 5,0 1,0 0,1 0,2
April 535 45,3 6,6 42,0 15,0 64 64 112 26,1 0,18 35,7 12,3 0,5 0,1 3,1 3,7 1,2 9,1 0,2
Koy 671 63,0 7,7 51,3 20,3 95 89 130 27,3 0,22 36,6 12,7 0,5 0,1 3,5 4,1 1,5 0,1 0,2
June 808 64,3 2,4 59,0 24,7 95 107 154 22,7 0,23 32,1 30,7 0,8 0,1 4,0 4,9 1,8 0,1 G.3
July 084 7,0 9,3 64,1 28,7 117 112 172 23,3 0.3 28,7 11,0 1,1 0,1 3,5 4,7 2,5 0,2 0,5
Lagust 1003 80,7 9,5 64,0 29,0 117 105 175 27,0 0,29 40,1 12,7 1,3 0,2 2,9 1,4 2,2 0,2 c,6
Ssptembe=! 1008 86,3 10,5 61,3 27,3 140 109 172 30,0 0,35 42,2 14,3 1,2 0,2 i,8 3,2 2,4 0,2 G,6
October 869 72,3 9,5 54,17 2%,0 121 95 151 31,0 0,41 35,3 14,6 1,6 0,2 1,7 3,5 1,5 0,2 ¢,5
Novezbher 768 58,7 8,4 53,0 20,0 98 38 147 29,0 0,33 36,2 14,0 1,7 0,z i,6 3,5 1,6 0,2 0,3
; December 759 38,7 6,9 52,3 13,3 50 48 35 24,3 0,21 33,1 11,0 1,5 0,2 3,0 4,7 1,9 0,2 3
i 1974 January €74 47,3 8,7 €0,7 21,3 57 85 175 22,0 0,27 33,3 10,0 1,2 0,5 3,2 4,9 1,8 0,1 0,3
February 913 53,3 9,7 6%,0 23,3 62 a3 171 22,0 0,22 28,2 9,7 1,5 0,6 3,5 5,6 1,3 G,1 0,4
Station 4
1972 March 1200 94,0 15,8 10,5 40,5 88 360 92 22,0 ¢,20 18,0 9,0 19,0 4,0 70,0 53,0 1,0 0,1 0,1
April 1264 84,0 15,6 95,8 37,3 9% 317 119 22,5 0,27 25.0 10,5 18,1 4,0 25,8 47,9 0,8 0,2 0,2
May 1257 85,3 15,5 91,8 35,8 95 286 131 24,1 0,31 27,3 12,0 17,1 3,5 24,9 45,4 1,4 0,2 0,5
June 1211 90,7 15,2 86,3 35,7 105 233 152 26,3 0,45 28,7 17,7 15,8 2,5 26,9 45,2 2,4 0,4 0,7
July 1436 119,7 17,1 95,3 3743 127 241 162 37,3 0,50 27,3 21,3 15,1 1,2 33,1 44,3 3,1 0,t 0,9
August 1602 142,0 19,0 100,7 39,7 150 285 153 41,3 0,55 27,7 20,3 18,7 0,8 44,3 58,8 2,5 0,8 1,0
September 1892 173,7 25,0  114,0 39,7 173 375 154 42,0 0,60 30,7 18,3 13,7 1,9 50,2 £€0,6 2,4 1,06 1,1
Octcber 1449  137,3 20,5 91,9 32,3 142 310 126 32,3 0,60 27.C 15,0 9,5 2,0 39,6 51,1 1,9 0,7 0,8
November 1390 133,0 i9,8 97,7 30,0 134 327 120 36,7 0,69 25,7 15,0 TyS 3,6 3,2 48,7 1,8 0,7 0,8
December 984 82,7 12,7 T3,7T 22,7 92 211 10 39,3 0,59 21,7 11,3 9,2 2,8 24,3 29,5 1,1 0,3 0.4
Januvary 1159 100,7 16,5 85,3 26,3 107 249 117 39,0 0,42 23,7 11,3 11,1 3,4 27,2 41,7 9,7 0,4 0,5
February 1018 79,0 15,0 67,7 22,3 97 157 ~10 %2.0 0,32 21,7 11,7 6,1 2,2 16,4 24,7 0,7 0,3 0,4
March 1059 95,0 15,9 70,7 23,7 120 174 110 #*2,0 0,20 17,2 14,0 7,6 1,9 16,4 25,9 0,9 0,4 0,5
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Table Al continued:

Sample Parameters l
Conduc-~ Tot. Diss. Dies. 41
tivity  Na K Ca ¥e c1 S0, Al COD  MBAS TIC € Nip-N FO,-N  NO,-N 1n§rg. o;g. F0,-P To;al

Station 4
197% April 1051 92,3 15,8 67,0 21,7 117 175 102 32,3 0,24 20,6 14,0 12,1 2,2 16,7 31,0 0,8 0.5 0,7

Yay 1155 11,0 17,1 74,3 25,0 126 235 106 34,0 0,31 24,2 16,0 16,9 1,9 22,3 40,1 0,8 0,4 0.7

June 1426 128,7 19,5 84,0 28,7 137 275 127 356 0,5 25,7 17,7 23,2 2,0 28,9 54,1 1,7 0,6 0,9

July 1614 151,7 20,7 90,7 32,0 157 301 149 40,0 0,61 30,3 21,7 27,0 1,0 32,8 60,8 2,1 0,8 1,1

August 757 169,0 22,1 94,3 3343 168 313 165 49,7. 0,68 31,4 23,3 31,8 1,8 31,3 64,7 3,C 1,1 1,7

September 1820  170,7 22,3 87,7 32,0 179 313 170 51,7 0,55 28,2 22,3 30,0 © 2,7 24,8 57,5 4,2 1,2 2,0

Octobver 1611 14€,0 20,7 80,0 28,7 155 285 149 55,3 0,54 29,1 19,7 25,6 3,4 20,0 45,0 3,7 1,0 1,5

November 1540 129,3 19,8 78,0 29,0 157 297 143 48,7 0,5 21,4 15,3 24,3 3,5 12,1 33,9 5,7 0,8 1,0

Decenber 1415 110,0 17,8 85,3 30,3 109 293 118 37,3 0,43 20,1 15,0 24,0 3,4 17,1 44,5 3,7 0,5 0,5

1974 January 1540 114,0  17.8 92,0 34,3 111 325 146 35,0 0,3. 21,2 16,3 26,2 4,2 14,3 44,7 4,2 0,3 0,4

February 1480 108,3 . 17,2 88,3 33,7 108 202 137 40,3 0,38 19,8 7,0 22,5 4,1 14,5 41,1 2,5 0,2 0,3

Stetion §
1972 March 8w 63,8 1i,1 74,8 18,6 69 240 61 28,0 0,20 16,0 ,0 6,0 4,3 19,7 0,0 1.5 0,1 0,3

April 1061 69,9 13,3 83,2 26,2 87 263 91 27,0 0,28 22,0 8,0 8,6 3,2 22,1 34,0 0,8 0,2 0,3

May 1145 79,3 14,5 84,4 28,9 o2 254 105 26,7 0,35 24,0 10,3 10,7 2,7 23,7 37,2 1,6 0,2 0,4

Jure 1233  ¢3,0 16,1 87,8 36,0 109 240 132 25,3 0,45 25,0 17,0 12,9 1,6 32,2 16,6 1,9 0,5 0,€

July 1462 123,3 18,3 96,7 37,7 131 250 143 38,3 0,535 24,0 21,3 12,2 0,8 42,3 62,3 2,3 0,7 0,8

August 1% 155,  21,% 107,3 40,7 164 318 . 134 46,3 0,58 23,7 21,3 8,5 0,5 53,3 63,0 1,8 10,9 0,9

September | 2092 192,0 27,0 122,3 40,7 188 410 131 53,3 0,64 26,7 19,0 4,4 1,7 2,5 64,2 10,5 1,0 1,0

Cctober 1617  149,0 22,9 98,3 33,0 146 333 121 42,7 0,62 26,3 16,7 2,2 1,8 46,6 49,3 10,2 0,8 0,8

November 1426 134,0 20,9 97,3 29,7 129 338 113 43,0 0,68 25,3 15,7 6,6 3,6 39,2 49,4 10,2 0,7 0,7

December 883 72,0 12,2 65,3 20,3 7 200 97 37,3 0,55 19,7 13,7 7.0 2,3 23,6 32,2 0.9 0,3 G,4

1973 Junuary 1128 97,0 15,3 78,7 24,3 104 248 93 37,7 0,42 17,7 13,3 Te5 2,7 25,6 36,7 0,9 0,3 0,3

February 101 81,7 15,3 69,0 22,0 e 183 91 31,7 0,31 16,0 14,3 3,8 1,5 16,1 21,3 1,0 0,2 0,3

March 1340 122,0 21,0 87,3 27,3 123 262 87 !34,7 0,32 15,2 15,7 8,1 2,2 20,6 31,5 1,5 0,4 0,5

April 1259 114,0 20,2 80,7 24,7 107 258 84 I34,0 0,34 18,1 14,0 12,9 2,5 20,2 33,6 1,6 0,5 0,7

May 1227 123,7 20,6 82,3 26,0 118 282 8% |34,7 0,28 16,3 13,7 17,0 2,0 25,9 24,9 1,3 0,4 0,6

June 1350 126,33 19,86 83,0 27,7 127 207 116 34,7 0,41 7,0 14,3 21,3 1,7 27,7 50,7 0,6 0,5 0,7

July 592 151,3 21,6 92,0 71,7 157 314 134 40,7 0,64 22,2 17,7 26,5 0,9 22,0 49,4 1,3 0,8 1,1
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Table A1 continued:

Semple Parametera
Conduc- Tot. , Diss. Diss,
ti‘ti ty Na X Ce. Mg Ccl S0 Alx. CoD MBAS TIC TOC Imj-N NOZ-—N NO,}-N ingrg. o}x“g. PO 4—1’ To }Eal

Station 5

1973 August 174 164,7 23,9 94,7 32,7 172 311 151 48,3 0,68 24,2 24,2 29,7 1,9 30,3 61,9 1,2 1,0 1,7
September 1802  175,7 24,7 93,0 31,7 183 338 143 51,0 0,65 24,5 24,5 28,0 2,7 26,2 56,9 7,0 1,1 1,8
Octcber 1492 1%9,0 19,0 18,7 26,0 147 273 120 52,7 0,70 26,2 26,2 2C,5 3,0 18,8 42,4 10,1 0,8 1,3
November 1407 121,0 17,4 76,7 26,0 127 277 114 47,7 0,53 21,0 21,0 17,9 2,9 10,6 31,4 17,5 0,7 0,8
December 1220 87,0 14,4 74,7 25,7 91 233 92 24,7 0,59 18,2 18,2 156 2,7 14,3 32,6 16,0 0,3 0,4
Jaruary 1410  100,0 16,1 86,3 31,0 101 283 91 32,7 0,60 16,06 16,0 16,5 3,2 13,1 32,8 16,1 0,2 0,3
February 1301 29,6 16,4 82,7 31,3 99 267 84 37,3 0,37 17,3 73 16,0 51 14,2 33,3 1,5 0,1 0,2

Station 6 “

1972 March 1100 80,0 13,4 90,5 34,5 78 300 76 120,0 0,20 15,0 8,0 11,8 %5 25,7 40,8 1,0 0,1 0,1
April 1015 66,8 11,9 79,3 30,3 78 238 89 f 24,5 0,24 19,0 8,0 6,6 2,i 21,6 30,4 1,0 C,1 0,1
May 1004 67,5 12,0 75,8 28,8 78 215 94 } 23,7 0,29 20,0 9,7 6,5 1,7 22,1 28,3 1,4 0,1 0,2
cune 273 70,8 12,2 69,0 29,0 g7 170 106 18,7 0,39 20,3 13,7 4,0 0,8 17,8 23,5 1,4 0,1 0,3
July 1150 92,7 14,1 - 74,3 31,3 103 182 111 28,0 0,47 19,0 16,7 10,4 0,6 22,0 33,0 1,2 c,? 0,5
August 1310 106,3 15,3 79,0 33,7 125 215 113 35,7 0,48 20,3 16,0 33,7 €.6 28,0 42,3 0,7 0,3 c,4
September 1544 133,0 20,3 94,0 35,3 148 305 112 | 45,0 0,54 22,0 14,7 16,6 1,1 36,3 54,1 0,5 0,5 0,6
Yctober 1353 17,0 19,2 €,0 30,7 150 298 103 41,0 0,57 21,7 14,5 12,9 1,9 32,0 468 09 0,5 0,8
Noveaber 1292 119,0 19,7 90,7 30,0 125 283 94 | 40,0 0,65 20,3 147 9,5 23 27,8 39,6 1,0 . 0,4 0,7
December 825 S6T,T 12,1 6,3 20,0 75 153 80 I36,7 0,52 17,0 13,0 4,6 1,6 14,6 20,8 1,1 0,1 0,4

1973 Janaary 815 66,7 12,5 59,3 21,0 82 132 87 |34,6 0,34 17,3 12,3 2,3 1,0 13,8 17,1 1,4 0,1 0,2
February 675 47,3 10,2 48,3 16,0 59 97 89 ' 28,7 0,26 15,7 12,7 0,6 0,5 10,5 11,7 1,5 0,1 0,2
ierch 724 58,0 11,1 54,17 17,3 €9 112 94 25,0 0,12 14,8 11,7 0,3 c,6 11,9 15,3 1,4 0,1 0,2
April 660 51,7 9,7 49,3 14,3 53 107 86 !23,0 0,20 15,5 10,3 3,0 0,8 10,7 14,5 0,9 0,2 0,3
Yoy 79 63,0 19,6 54,3 17,3 68 143 31233 0,25 14,2 10,3 8,1 0,7 14,7 23,4 1,1 0,2 0,3
June 1005 . 86,7 13,0  65.0 22,0 98 173 92 26,0 0,41 151 12,7 12,2 1,0 22,0 74,2 0,8 0,2 0,4
July 1221 110,0 14,8 76,0 27,3 127 208 100 29,7 0,47 16,1 16,0 12,9 0,9 26,2 40,0 0,8 0,3 0,6
Augnat 1367 126,0 16,8 81,7 29,0 143 218 wL 38,0 0,52 22,5 19,0 10,9 2,0 21,3 40,2 0,8 0,4 0,9
Septenber 1467  141,3 17,6 80,3 28,7 155 265 ar | 44,7 0,61 31,1 23,7 10,3 2,1 22,2 34,6 1,7 0,5 1,0
October 1161  109,0 14,5 64,3 21,7 12¢ 211 82 | 43,4 0,53 32,4 21,0 8,1 2,0 15,6 25,7 1,8 0,4 0,8
Noverber 1040 92,0 12,5 59,0 20,3 102 200 83 38, G,56 26,8 19,0 8,5 1,2 8,7 18,4 1,4 0,2 9,5
Decenber 741 48,5 8,9 43,0 16,3 55 126 A3 129,60 0,42 21,7 13,7 5t 0,9 7,8 14,3 1,5 0,2 c,3

1974 January 819 59,9 10,1 57,0 20,3 66 154 75 126,00  C,37T 19,6 10,3 5,5 1,2 8,9 15,6 1,4 0,1 0,2
February 74 61,3 11,4 56,7 21,3 €3 147 72 31,0 0,25 19,9 10,7 4,6 1,2 8,8 14,6 2,0 0,1 0,3
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Table A1 continued:

Cample Parareters
Conduc~ Tot. | Diss. Diss.
tivity Na X Ca ¥g Ccl 504 Alk. oD MBAS TIC TOC NH3-N KOZ—N NOB-N in§rg. o§g. PO4-P To;al

Station 6A

1973 April 330 18,0 4,4 30,0 9,0 27 39 €8 7.0 0,15 14,4 15,0 0,4 0,1 1,4 1,9 0,4 0,1 2,2
May 435 26,4 4,7 37,0 12,0 4& 48 100 14,5 0,12 12,2 15,0 0,2 0,1 1,8 2,2 0,9 0,1 0,2
June 489 31,0 4,7 40,3 14,0 56 48 113 14,7 0,36 31,1 15,0 0,3 0,1 2,2 2,6 0,9 0,1 0,1
July 580 37,7 4,8 45,7 17,0 70 53 122 15,3 C,41 24,4 15,3 c,6 0,1 2,5 3,2 1.0 0,1 0,2
August 601 33,3 5,0 47,0 18,0 66 52 124 : 18,3 ¢,12 14,3 13,7 0,9 0,1 2,2 3,2 0,7 0,1 0,2
September 518 39,0 5,2 39,7 16,3 65 51 6 | 21,7 C,17 17,8 15,7 1,0' 0,1 1,4 2,5 0,9 0,1 0,2
October 455 29,7 4,9 32,7 12,3 47 44 91 : 23,7 0,20 20,1 17,0 0,7 0,1 0,9 1,7 c,9 0.1 0,3
Yovember 420 26,0 4,4 29,3 10,3 39 43 83 23,0 0,18 18,7 20,3 0,4 0,1 1,6 2,1 1,3 0,1 0,3
December 334 16,7 4,0 30,7 8,7 28 37 28 22,9 0,17 17,4  19.0 0,4 0,1 1,8 2,3 1,7 C,1 0,3

1974 Jaruary 411 20,3% 4,4 36,3 11,0 3o 38 97 18,7 0,14 14,5 18,0 0,3 0,1 2,0 2,4 1,7 0,1 0,1
February 419 21,7 4,9 38,3 12,3 41 38 a8 ; 21,% 0,19 19,8 17,3 0,5 0,1 1,4 2,0 3 0,1 0,2

Station €B :

1973 April 226 13,0 4,4 29,0 5,0 14 42 67 i 24,C 0,12 19,4 10,0 0,4 0,1 1,5 2,0 0,4 0,1 0,1
May 340 22,0 5,2 35,0 7,5 27 50 "ol , 20,5 0,14 18,7 10,0 0,3 0,1 0,9 1,3 0,9 0,1 0,1
June 384 25,0 5,4 37,7 8,7 32 a7 105 | 19,7 0,02 20,6 97 0,2 6,1 0,6 0,9 1,0 0,1 0,1
July 449 30,3 5,7 39,7 10,3 39 47 119 : 18,0 0,12 18,2 9,0 6,2 0,1 0,3 0,6 1,1 c,1 0,1
Auguet 448 29,0 6,2 40,3 19,3 57 39 125 22,7 0,10 7,1 10,7 0,2 0,1 0,3 0,6 1,4 0,1 0,2
Septenter 434 30,3 6,4 34,3 9,7 3¢ 35 113 21,3 0,1 19,6 13,0 0,3 0,1 0,3 0,7 1,4 0,1 0,2
October 358 23,7 6,0 30,0 7.7 29 32 qt 30,3 0,17 20,4 16,0 0,4 0,1 0,5 1,0 1,2 0,1 0,2
Nove:ber 306 18,0 4,6 25,3 6,0 23 29 82 27,3 0,14 22,2 13,7 0,5 0,1 0,6 1,2 1,0 0,1 0,1
Decenber 244 9,7 Gyl 25,3 4,7 17 29 69 29,0 0,13 18,3 13,3 0,7 0,1 0,9 1,17 1,1 0,1 0,1

1974 January 292 11,7 4,4 29,3 5,3 21 27 74 25,3 0,12 16,1 11,0 0,5 0,1 0,8 1,4 1,1 0,1 0,1
February 296 12,7 5.0 30,3 5,7 21 29 76 26,3 0,13 12,2 12,0 0,4 0,1 0,9 1,4 0,9 0,1 0,1

Station 7

1972 April 8s8 68,8 12,2 42,6 16,4 61 100 115 28,0 0,20 25,0 1,0 0,3 0,7 9,3 10,3 5,4 3,5 3.9
May 824 70,4 12,6 44,3 16,7 65 101 108 28,0 0,40 23,5 8,5 2,2 0,8 11,5 14,4 3,6 3,6 4,2
June 872 16,9 13,2 46,2 17,8 71 107 111 29,7 0,57 21,7 13,0 3,8 0,7 13,4 7,8 2,9 2,8 4,4
July. 909 76,3 13,8 50,7 18,7 74 18 112 26,7 0,65 20,3 18,7 6,9 0,7 17,6 25,1 1,1 3,0 4,6
Auguat 1015 85,0 14,5 54,7 20,3 84 179 114 44,0 0,70 21,7 18,3 7,9 0,7 21,4 30,0 0,9 3,3 4,8
Septenter 1035 91,7 18,3 58,0 20,3 9C 164 116 48,0 0,63 22,7 11,3 7,3 0,9 25,2 33,4 0,8 4,5 4,9

., October 918 89,7 17,5 54,0 18,0 86 149 113 45,0 0,65 22,3 17,0 4,9 1,3 21,6 27,8 1,4 3.9 4,3
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Tuble Al continued:

Sample Parameters
Conduc- Tot. Diss. Diss.
tivity X¥a K Ca Mg Cl 304 Allk, con MBAS TIC TGC ;«1'3-}\7 NOZ—I\! N03-N in:.) rg.,. ¢Crg. ?04—29 Total
N N P
1972 Jovember 855 86,32 17,9 55,3 18,0 81 135 109 42,3 0,70 21,0 16,7 7,6 1,5 19,8 24,9 1,7 3,5 4,0
Decenber 665 59,7 12,5 46,7 14,7 59 90 94 38,3 0,58 16,3 14,7 2,6 1,3 12,8 16,7 1,3 2,0 2,2
1973 January T2 66,7 13,5 47,3 15,3 68 97 98 31,3 0,45 17,5 14,7 1,9 1,1 13,8 16,8 1,2 2,5 2,7
Pebruary 660 58,7 12,6 39,0 12,7 59 79 98 33,7 0,43 15,3 14,7 1,4 1,0 10,9 13,4 1,1 2,5 3,0
March 656 69,7 13,2 36,7 13,0 64 i) 106 34,7 0,52 14,1 16,3 L,4 1,1 11,1 13,5 1,2 4,2 4,4
April 615 62,7 12,6 34,3 11,7 54 76 N 33,3 o048 17,3 %3 59 1,2 10,7 356 9T 3.4 3.6
Fay 624 65,7 12,3 37,0 13,0 61 83 96 33,3 0,47 18,7 0 46 1,0 13,1 167 O 32 33
June 755 2,0 13,6 41,3 13,7 69 104 1€ 33,0 0,48 18,6 3.3 6,9 0,9 12,8 22,6 ©7 3,9 4,4
July 8e6 84,0 14,6 46,7 15,7 82 14 129 35,0 0,48 19,2 3 94 o7 14,4 225 %9 48 59
Augrst 890 20,0 35,6 48,7 16,7 81 122 123 40,3 0,56 21,1 Y03 g4 1,3 15,3 24,0 045 5,9 6,4
September 906 94,7 16,2 47,5 17,0 86 125 110 45,7 0,69 27,3 07T 45 14 159 21,8 LY 44 5.6
October 717 7,0 13,3 39,0 13,7 64 96 97 43,7 0,73 248 2T 46 1,4 11,5 17,5 T 3,3 3,9
Noveuber 607 57,5 11,3 33,0 11,0 54 6 95 387 om 22,7 Y3 359 o8 94 11 M 29 32
December 576 45,3 9,4 36,7 11,7 41 68 82 30,3 0,78 24,5 13,0 3,3 1,0 9,4 13,7 9,9 2,1 2,3
1974 Janvery 665 54,3 10,7 42,7 13,0 50 il 8 27,0 0,62 25,2 1,7 2,5 1,2 10,1 13,8 Ll 2,8 3,0
February 640 58,0 11,9 41,7 14,7 56 83 8 31,0 0,64 21,8 13,7 2,6 1,2 9,5 13,3 0.7 2,9 3,5
Stetion ‘[A
1972 May 722 75,0 14,5 36,0 12,0 62 78 117 32,0 0,70 2,0 180 G5 0,4 10,6 17,5 3,3 56 7,0
June 796 18,5 14,5 38,0 14,0 66 89 128 36,0 0,60 21,0 23,0 9,1 0,5 11,2 13,8 2,7 4,8 7,7
July 816 81,3 14,3 40,7 14,0 69 89 135 40,7 0,77 23,3 22,0 10,4 0,6 11,8 18,4 1,9 5,7 7,6
August eso 83,7 14,1 42,3 14,3 72 93 146 46,7 0,77 27,3 21,3 11,6 0,7 13,1 21,0 1,0 5,9 7,0
September 803 84,5 15,6 41,0  13%,0 72 95 150 49,0 0,71 30,0 18,7 11,1 0,9 14,4 22,0 0,3 17,0 7,9
October 758 82,0 16,6 37,7 12,0 68 85 146 48,3 0,81 29,7 18,3 9,7 1,2 14,4 25,1 0,5 6,9 8,0
November 715 80,3 7.5 36,0 11,3 64 74 142 48,7 0,89 26,7 19,3 8,6 1,5 13,7 23,6 0,5 7,1 8,0
Decenber 683 77,5 16,4 35,0 11,0 61 66 131 48,0 0,88 24,0 19,0 6,6 1,8 12,4 20,3 0,8 17,0 7,6
1973 Jenuary 660 74,7 15,9 33,0  il,0 58 62 119 43,7 0,69 20,7 18,7 3,9 5,8 11,7 17,1 1,3 1,0 7.5
Febroary 677 13,3 15,8 31,3 10,7 58 61 113 38,7 0,62 19,0 18,5 2,9 1,8 10,9 15,4 1,4 1,0 7,4
¥arch 720 74,3 15,5 32,0 10,7 62 60 113 36,35 0,82 22,1 - 3,2 1,6 10,3 15,1 - 6,9 7.3
T April 763 76,3 15,3 33,7 11,0 67 ‘62 w22 37,3 0,67 20,0 - 5,3 1,3 10,0 16,6 - 6,9 7,0
¥ay 720 79,3 15,0 36,0 12,0 T2 63 127 39,7 0,71 21,4 - 6,3 1,0 10,2 18,0 1,1 6,6 1,0
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Table Al continued:

|

Semple | Puramstere
Conduc- Tot. Disa, Diss.
tivity  Na K ca Mg c1 50, Alk. | COD  MBAS TIC TOC  NHz-N  FO,-N  KO,-N in;rg- ors. P0,-P To;al
Stetion A
1973 June 763 79,0 15,2 39,7 12,3 70 77 148 | 40,0 0,85 21,7 - 10,8 0,8 10,4 2,0 1,0 1, T,
July 765 78,3 15,2 40,0 12,3 68 78 154 42,0 0,56 21,8 20,0 10,6 0,8 10,7 22,1 1,9 T,3 8,5
August 157 77 15,4 39,3 12,0 64 81 156 46.7 0,73 25,6 22,7 10,8 1,1 9,7 21,6 1,0 7,5 9,4
Septeuber 768 19,0 15,8 35,7 11,7 67 3 136 50,7 0,63 24,3 25,3 9,1 1,2 9,2 19,4 1,0 7.2 8,9
October 750 78,7 15,7 31,7 11,3 70 82 127 52,7 0,65 20,7 24,0 10,0 1,4 8,2 19,6 1,0 Te1 8,6
November T34 75,3 15,2 30,7 10,7 70 82 120 49,7 0,69 19,9 20,3 9,8 1,4 8,0 13,2 0,5 T2 8,4
Decenber €87 12,3 14,5 31,3 10,7 67 72 120 43,3 0,71 18,8 18,2 743 1,6 g,0 17,9 0,5 6,9 8.1
1674 Jruvery 680 69,7 14,7 33,3 11,0 60 69 120 36,% 0,62 22,2 17,1 4,8 1,6 8.3 14,7 0,5 7,1 8.0
Fetruary 6€5 £9,0 15,2 32,3 11,0 58 65 119 | 38,0 0,59 25,1 18,3 3,1 1.3 7,4 - 11,8 0, 6,7 7,4
Statien 3
1972 March 250 19,4 3,5 26,3 1¢,0 17 29 110 18,C 0,19 22,0 7,0 0,2 0,1 0,8 1,1 1,1 0,1 0,1
Anval 279 15,4 3,5 26,8 10,9 16 25 110 | 15,5 0,38 23,0 7.5 0,2 0,1 1,1 1,3 0,3 0,1 0,1
¥ay %12 15,7 3,4 27,5 11,6 15 2% L1111 ? 14,7 0,28 23,3 7,8 G,2 0,1 2,9 1,1 0,7 0,1 0,1
June 356 15,9 3,4 28,7 13,3 17 23 117 18,3 0,35 23,3 10,0 0,3 0 1,0 ’ 1,3 0,4 0,2 0.1
July 379 19,7 3,3 29,3 15,0 21 27 124 20,0 0,20 23,1 0,3 0,3 C 1,0 1,3 0,3 0,2 0,2
August 393 23,0 3,2 30,3 16,7 24 30 155 1 22,3 0,20 28,3 9,3 0.4 0 1,9 1,4 0,4 0,2 0,2
Septezber 392 26,3 3,6 32,0 17,17 26 28 149 20,0 0,20 52,0 8,7 0,2 0 1,0 1,2 0,7 0,2 0,2
Gctober 395 26,3 4,0 31,7 16,7 24 24 150 22,0 0,24 33,7 9,3 0,3 0,1 0,7 1,0 0,6 0,1 0,2
Nevenbter 356, 23,3 4,2 31,0 14,0 19 24 147 22,3 0,32 28,7 11,0 0,2 0,1 0,7 G,9 0,6 0,2 0,2
Decenber %01 18,3 3,4 25,3 10,3 13 25 117 25,17 0,23 23,3 10,7 0,4 0,1 0,5 1,0 0,3 0,3 0.4
1973 January 264 15,3 3,3 23,7 8,0 11 25 102 ; 22,7 0,13 19,0 11,3 0,4 0,1 0,4 ¢,9 0,5 0,2 0,3
February 252 14,0 3,5 21,0 6,7 1 .28 77 121,90 0,17 17,0 12,0 C.6 0,1 0,3 0,2 0,5 0,z C,4
March 223 12,0 4,1 20,7 6,7 11 27 80 @ 15,0 0,14 20,8 10,0 0,5 0,1 0,4 1,0 0,2 0,3 0,3
April 355 11,0 4,1 18,3 6,7 10 36 62 , 16,0 0,29 22,4 11,1 0,6 0,1 0,4 1,1 0,1 0,3 0,3
Yay 363 12,3 3,6 19,5 757 11 31 72 13,3 0,21 26,9 10,C c,4 0,1 0,4 0,8 0,7 0,2 0,5
June 430 16,0 Z.0 23,3 2,0 14 33 79 12,0 0,2 24,2 8,7 0,7 0,1 0,3 0,6 0,9 0,3 0,6
July 364 21,0 2,9 29,3 11,7 19 28 113 11,3 0,20 24,17 2,0 0,3 0,1 0,3 0,7 1,0 0,4 1,2
August 402 24,0 3,2 31,3 13,3 23 21 127 14,7 0,20 28,3 10,7 0,4 0,1 0,4 0,8 9,3 0,5 1,7
September 427 26,7 3,7 30,3 14,0 27 28 130 19,7 0,14 33,4 9,0 0,3 0,1 0,3 0,7 0,7 0,3 1,6
Gctober 366 23,0 4,3 27,0 12,0 23 30 115 23,0 0,19 35,1 10,7 0,% 0,1 0,5 1,0 0,9 0,3 1,1
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Table Al continued:

Sample

1973 June
July
Auvgust
September
Getober
November
December

1474 January
February

Station 3

1972 March
April

Yay

June

July

August

September

October

Hovember

Decembter
1973 Jenvary

February

March

April

May

June

July

August

Saptenbter

Octoher

Parameters
Conduc- . Tot. Diss. . Diss.
tivity Na X Ca ¥g Cl 804 Alk, coD MBAS TIC ToC NH3-N N02~N NO3_N in;rg: oﬁg. P04—P To;al
430 16,0 3,0 23,3 9,0 14 31 79 12,0 0,20 24,2 8,7 0,27 0,1 C,3 0,6 0,9 0,3 0,6
364 21,0 2,9 29,3 11,7 1¢ 28 113 11,3 0,20 24,7 9,0 0,2 0,1 0,3 0,7 1,0 C,4 i,<
402 24,0 32 31,3 13,3 23 27 127 14,7 0,20 28,2 10,7 0,4 0,1 0,4 0,8 2,5 0,5 1,7
427 26,7 3,7 30.3 14,0 27 28 130 19.7 0,14 33,4 2,0 0,3 0,1 0,% 0,7 0,7 0,3 1,6
366 2%,0 4,3 7,0 12,0 23 " 30 115 23,0 0,19 35,1 10,7 0,5 0,1 0,5 2,1 0,9 0,3 1,1
320 17,7 4,3 22,6 9,7 18 33 92 23,7 0,18 31,2 10,7 0,5 0,1 0,% 1,6 0,8 0,2 0,6
215 13,0 4,4 21,3 8,0 20 34 78 20,7 0,18 32,7 19,3 0,6 0,1 0,6 1,3 0,8 0,3 0,8
260 11,7 5,9 20,3 70T 19 30 4 17,0 0,12 33,6 9,7 0,5 0,1 0.5 1,0 1,1 0,6 1,3
264 13,7 4,2 21,0 8,0 21 40 80 20,3 0,17 21,7 11,7 0,8 0,1 0,8 1,7 1,% 0,0 1,3
390 31,8 7.9 34,7 12,5 35 8 76 16,0 0,10 15,0 7,0 ©,% 1,0 6,5 8,1 1,3 1,0 1,0
551 40,3 9,5 37,8 13,5 46 83 a7 23,5 0,33 20,0 11,5 4,0 0,8 6,1 13,9 1,2 2,3 2,6
622 46,2 107 42,5 18,3 50 73 98 27,7 0,42 20,0 14,0 4,3 0,8 10,4 15,5 1,5 2,2 2,6
827 63,9 11,9 52,6 21,1 71 99 ok, 33,3 0,58 20,3 17,0 65,6 0,7 14,6 20,9 1,6 2,5 3,0
182 55,0 9,2 48,3 21,0 86 123 101 39,5 0,52 18,7 16,7 1,1 0,6 20,7 28,4 1,4 2,3 2,5
1215 78,3 11,3 58,7 25,7 114 101 a9 42,3 0,55 19,3 16,3 9,5 0,5 30,2 40,4 0,9 2,3 2,5
1294 95,0 14,3 63,7 25,7 125 244 101 45,3 0,58 20,0 16,3 10,6 1.1 34,7 46,3 0,6 2,8 3,1
1078  100,7 15,5° 68,3 28,6 107 220 1103 39,7 0,59 13,3 16,7 6,9 1,2 21,5 35.7 0,9 2,0 2,2
899 87,7 15.3 60,0 22,0 88 174 111 29,0 0,7 20,3 16,3 5,5 1,4 20,2 27,1 0,7 2,2 2,5
516 47,7 10,0 41,7 14,3 49 84 100 35,0 0,56 17,0 14,0 3,2 0,9 10,6 14,7 0,5 1,1 1,2
€12 55,0 10,9 41,3 14,0 53 77 99 41,7 0,45 18,0 13,7 3,4 C.9 10,9 15,2 0,7 12,8 2,0
510 39,0 8,7 35,3 13,0 40 54 95 35,0 0,29 i5,7 13,0 1,6 0,6 6,4 8,6 0,8 1,3 1,5
582 52,7 11,1 39,0 12,7 51 69 106 37,0 0,21 11,5 15,0 3,9 0,9 9,3 14,1 %2 2,5 2,8
552 46,3 10,6 37,7 12,0 45 78 93 27,7 0,29 13,0 13,3 5,2 0,8 9,2 15,2 0,3 2,0 2,4
637 58,7 11,9 41,7 14,0 57 102 94 30,7 0,41 17,0 12,7 7,1 0,9 12,9 20,9 0,6 2,5 2,9
820 70,7 12,7 49,3 16,7 72 126 101 34,3 0,57 16,7 14,% 9,6 0,9 16,7 27,2 L,3 2,6 2,8
996 90,7 15,1 51,3 20,0 93 148 120 39,3 0,43 16,3 17,0 9,9 1,0 20,2 30,1 1,2 3,6 4,0
1030 95,3 16,2 58,3 20,3 94 152 119 45,0 0,55 20,4 19,0 9,9 1,4 21,2 32,5 0,9 3,8 4,8
992 96,0 16,9 52,7 18,7 95 142 118 41,5 0,62 19,8 20,7 8,9 1,4 17,7 28,0 0,2 4,2 5,2
‘790 6,3 14,9 44,0 14,7 7 118 104 46,3 0,81 22,35 21,9 8,6 1.3 13,1 23,0 0,2 3.4 4,%
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Table Al continued:
2able Al

Sample Paramoters
Conduc- Tot. Diss. Dies
tivity Na ¥ Ca Mg cl SO‘ Alk. COD MEAS TIC . T0C NEB—q‘ NOz-N: HOB-N inorg. org PO4-P Total
d N N P
Station 9
1973 Novenber 668 62,3 12,9 36,7 12,0 62 91 101 41,3 0,064 18,4 20,7 8,5 0,7 8,8 18,0 0,3 3,3 349
December 580 43,7 9,9 35,3 11,0 51 74 92 32,0 0,48 17,3 15,3 5,0 0,6 TsT 14,5 0,3 2,4 2,8
1974 January 613 47,0 10,2 36,0 12,0 56 70 106 27,3 0,33 18,7 12,0 5,7 0,8 8,1 14,6 0,4 . 5,3 3,6
February 057 45,0 10,2 38,0 13,3 56 4 102 31,0 0,31 15,6 12,0 4,9 0,9 8,0 13,8 0,6 2,7 2,9
Stetion 10 .
1972 ¥arch 490 52,2 9,8 39,4 14,4 50 100 7 21,0 0,20 16,0 7,0 0,3 1,8 31,8 33,9 1,7 2,6 3,1
April 569 39,3 10,3 40,2 14,5 52 94 84 25,0 0,18 17,0 1¢,5 0,5 0,8 21,9 23,5 1,6 2,6 3,0
Yoy 620 48,2 10,8 41,8 15.% 56 95 &2 24,0 0,28 17,C 12,3 0,2 1,0 19,1 21,0 1,6 2,8 3,
Juna o779 59,1 12,1 47,0 17,2 67 100 99 23,0 0,52 17,3 17,3° 2,5 5,5 14.8 17,8 1.7 2,8 4,2
July | 887 63,0 11,5 42,7 15,0 79 114 105 30,7 9,65 18, 17,3 4,5 0,5 19,2 24,1 1,3 3,0 1,6
August 1C43 83,3 12,8 50,7 1€,0 .a8 154 98 36,7 0,67 18,0 17,7 4.5 0.7 25,8 31,% 1,3 2,9 4,5
September 3052 91,7 15,5 54,0 19,7 102 175 96 45,0 0,62 18,3 16,3 3,7 1,0 28,7 33,4 1,4 3.9 4,4
Cztobver 08 83,3 16,3 57,0 21,0 88 157 94 41,7 0,63 17,7 17,0 2,0 1,4 23,6 26,9 1,9 3,5 4,3
Xovember £08 34,0 16,2 55,0 19,0 76 129 99 40,3 0,73 18,0 15,3 1,7 1,6 19,3 22,5 1,7 5,5 4.%
December 563 62,0 13,0 48,3 14,7 53 98 94 33,7 0,60 16,3 14,3 z,0 1,4 14,4 17,9 1,1 2,2 2,5
1973 Jenuary 739 12,7 13,5 53,3 16,3 67 110 170 42,0 0,54 16,3 15,0 1,5 1,0 15,4 17,9 1.1 1,9 2,0
February 680 61,0 12,2 43,3 13,7 63 88 100 37,7 0,41 16,3 14,0 1,4 0,5 12,1 14,0 1,1 1,7 2,0
March 610 61,7 11,5 37,1 12,3 61 73 - 103 34,7 0,37 18,2 12,7 0,4 0.3 10,5 11,2 1,0 2,6 2,8
April 534 52,0 10,4 31,3 1,0 51 70 86 28,7 0,2 14,3 10,7 1,7 0,5 9,4 11,7 0,7 2,3 2,4
May 568 58,0 10,9 22,7 12,3 54 81 92 30,3 0,29 15,1 12,0 3,2 ¢,7 11,6 15,5 0,5 2,8 2,9
Jure ‘ 754 72,0 12,7 30,3 14,3 43 101 104 76,7 0,48 11,5 15,0 7,1 0,9 15,1 23,1 0,6 T 4,0
July 912 87,7 14,6 38,0 17,0 87 115 118 40,7 0,52 20,2 17,3 6,5 0,7 18,8 26,0 0,5 5,0 5,5
August 927 91,0 15,3 49,3 17,3 36 121 111 47,0 0,80 21,6 20,0 6,1 1,2 19,5 26,8 9,7 A 6,4
September 511 93,7 15,3 45,0 16,7 83 118 106 47,7 0,57 20,7 20,7 3,8 1,3 17,17 22,8 1,3 5,4 6,4
October 728 14,7 12,3 38,7 14,0 68 97 92 45,3  0,72. 19, 18,7 4,1 1,4 12,8 18,3 1,3 4,0 4,9
Novenber 636 63,3 10,6 33,1 12,0 59 78 88 40,3 0,63 17,8 15,3 3.3 1,0 8,9 13,2 1,8 3,4 3,8
December 594 47,3 8,9 38,7 12,3 50 85 73 32,5 0,54 14,2 12,0 2,4 1,1 9,3 12,8 1,5 2,4 2,7
1674 January 701 53,6 10,9 42,3 14,0 57 100 73 28,7 0,21 12,1 10,3 1,6 1,0 9,8 12,4 1,4 3,0 3,5
February 770 57,7 11,6 44,3 15,0 €0 105 3 30,7 0,22 15,3 12,3 1,4 0,9 9.8 12,1 1,5 2,9 3,4
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Tatble Al continued:

Senrle Peramater
Conduc- Tot Disas. Dias,
tivity  Na ¥ Ca Mg c1 50, AL COD  MEAS TIC T0C MH,-N  NO,-X KOB-N in;rg. o§g. P04-P To;al

Station 11

1972 ¥erch 325 8,0 1,2 36,4 23,3 16,0 35,0 155 7,0 0,05 31,0 1,0 0,05 0,05 2,2 2,3 0,5 0,1 0,1
April 378 7,2 1,0 36,3 24,5 15,3 36,0 157 75 0,07 31,5 4,0 0,08 0,05 2,1 2,2 0,4 0,1 .0,1
¥ay 394 7.8 1,0 39,5 25,3 15,0 35,0 158 743 0,08 32,0 4,7 0,08 0,05 2,0 2,1 0,4 0,1 0,1
June 447 6,1 0,9 41 &4 27,6 15,7 37,7 160 10,7 0,17 50,0 9,3 0,13 0,05 2,2 2,3 0,3 0,1 0,1
July 455 9,7 1,0 42,7 21,1 17,0 39,7 163 10,7 0,15 30,7 8,3 0,13 . 0,65 2,8 3,0 0,3 0,1 0,1
Avgust 472 10,3 1,0 43,3 28,0 18,0 41,7 136 11,7 0,13 33,0 8,0 0,17 0,05 3,3 3,5 0,2 0,1 0,1
Septembor 467 11,7 1,4 44,3 27,1 19,7 40,7 176 10,3 0,08 37,3 5,0 0,13 0,05 345 3,7 0,3 0,1 6,1
Octobver 462 11,3 1,6 45,0 28,0 19,0 38,7 175 10,3 0,11 33,0 6,0 0,13 ¢,05 3,1 3,3 0,4 0,1 0,1
November 458 12,3 1,1 747 28,3 19,7 11.7 180 10,7 0,22 28,3 5,7 0,10 c,05 3,1 . 3,2 2,4 G,1 0,1
Decerber 458 12,0 1,5 48,0 2€,0 19,3 42.3 172 11,7 0,22 39,3 5,3 0,17 0,75 2,4 2,6 0,3 0,1 0,1

1973 Jenuary 469 12,7 1,4 47,7 28,0 22,7 37,7 175 11,7 0,21 39,3 5,3 L,17 0,05 2,0 2,2 0.2 0,1 0,1
February 389 10,7 1,6 35,3 21,0 19,0 25,5 135 10,3 0,19 31,7 5,0 0,27 0,05 1,? 1,5 0,3 0,1 0,1
March 324 9,3 2,0 30,3 18,0 16,3 20,3 118 7,7 0,23 33,2 5,8 0,20 0,05 1,5 1,8 ¢,5 0,1 0,1
April 238 9,0 3.4 20,3 11,7 11,7 27,7 70 12,3 0,21 31,5 6,7 0,50 0,05 1,5 2,1 0,2 0,2 0,2
¥ay 318 10,0 3,1 30,3 17,7 15,3 38,0 106 12,7 0,19 33,6 6,0 0,40 ¢,05 1,8 2,3 1,5 0,2 0,4
June 389 11,7 2,1 35,0 20,3 17,7 43,7 128 12,7 0,25 32,1 8,8 0,47 0,05 1,8 2,3 1,0 0,3 0,6
July 474 11,0 1,1 44,7 26,7 19,7 43,7 167 8,7 ¢,21 33,4 8,3 C,33 0,05 2,2 2,6 0,1 0,2 0,9
August 470 11,3 1,1 44,3 21,0 20,% 42,7 162 10,0 0,26 3%,8 8,2 0,47 0,07 2,0 2,5 0,% 0,3 1,0
September 482 11,3 1,1 41,0 25,3 21,0 44,7 143 11,7 0,24 36,3 9,7 0,50 0,07 1,7 2,3 1,0 0,4 1,0
October 479 12,0 1,3 41,7 24,7 21,7 43,7 144 12,3 0,20 38,2 10,3 0,40 0,07 1,% 1,8 0,9 0,4 C.7
November 476 12,0 1,4 42,0 24,0 21,3 42,7 147 11,7 0,15 39,5 9,9 0,27 0,05 1,1 1,4 0,8 0,3 0,4
December 430 11,3 1,9 40,0 22,0 14,7 37,7 140 12,0 0,19 35,1 9,4 0,30 0,05 1,4 1,8 0,5 0,1 0,2

1974 January 438 10,7 1,9 38,0 21,3 14,3 36,0 136 11,3 0,17 31,2 Tod 0,30 0,05 1,4 1,8 0,2 0,3 0,3
Fabruary 407 11,3 2,3 36,0 20,3 15,0 39,3 121 14,0 0,14 33,2 5,0 0,33 0,10 1,8 2,2 0,5 ¢,5 0,6

Station 12

1072 March - - - - - - - - - - - - - - - - - - -
April 733 46,8 9,4 43,8 20,2 47,0 71,0 115 25,0 0,20 26,0 5,0 0,60 0,30 10,1 11,0 0,8 2,¢ 2,0
May 710 51,9 9,6 45,4 20,1 51,0 88,0 112 23,0 ¢,35 23,0 8,5 0,60 0,40 11,4 12,4 0,8 2,2 2,3
June 744 55,3 9,5 46,3 20,7 55,3 92,0 115 23,0 0,43 21,0 13,0 1,40 0,40 12,0 13,8 1,1 2,6 2,7
July 769 63,0 9,7 49,3 21,7 63,%  103,0 115 28,3 0,48 19,3 16,0 2,%0 0,40 14,9 17,6 1,2 3,1 3,2
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iable Al continued:

Sample Barameters
i Condue~ Tot. Dies. Disa.
tivity Na X Ce Mg cl . S0, Alk. | COD  MBAS TIC TOC NH3-N XO,-N N0,-X in;rg. ogg. P04-P To;al

Station 12 ;

1972 August 845 71,3 1¢,1 53,0 23,0 74,0 119,3 109 | 34,3 0,52 19,3 16,7 2,2 0,3 19,4 21,9 1,4 3,1 3,2
September 837 84,0 12,2 57,0 24,3 82,7 139,3 107 l39.0 0,53 20,0 15,3 1,2 0,5 23,7 25,4 1,5 3,3 3,6
October 785 72,0 11,6 52,0 21,7 71,7  122,6 106 35,3 0,55 20,0 15,3 0,3 0,7 20,4 21,3 1,5 2,8 3,1
November 736 71,3 12,4 52,0 20,0 65,7 108,3 111 | 34,7 0,60 20,0 14.3 0.3 1,0 11,7 19,0 1,6 3,0 3,3
December 508 42,3 9,5 38,7 14,0 41,3 68,3 92 31,7 0,46 17,3 12,0 0,9 0,8 10,1 . 11,8 0,9 1,7 1,8

1973 January 561 50,7 10,4 40,7 14,3 46,7 68,3 100 130,0 0,43 17,0 12,7 0,8 0,5 10,5 11,8 1,0 1,3 2,0
Pcbruary 529 41,3 9,4 34,0 12,3 46,0 £2,5 94 25,0 0,34 17,3 13,3 0,7 0,2 7,8 8,7 1,0 .6 1,9
¥archk 547 59,7 11,3 38,7 14,7 56,7 64,7 29 26,3 0,25 22,3 14,0 0,1 0,2 11,1 - 11,4 1,5 2,5 2,8
tpril 516 £2,3 10,3 32,0 12,3 49,3 69,0 92 25,0 0,22 23,3 12,0 1,0 0,3 10,1 11,4 1,1 2,2 2,4
Kay 519 54,3 10,0 54,7 14,3 47,3 83,7 85 ?26,7 0,31 26,7 11,3 1,4 2,5 10,8 12,7 1,3 2,1 2,3
June 624 54,3 9,6 36,7 16,0 53,3 89,7 108 '30,3 0,44 30,3 12,3 4,1 0,6 11,0 15,7 0,¢ 2,% 2,7
July 746 67,3 10,8 48,0 20,3 71,0 103,7 126 }33.0 0,49 29,7 15,3 3,7 0.6 10,6 14,2 1,0 3,2 4,0
August 770 70,7 1,2 48,3 20,3 73,3 104,3 121 35,3 0,47 26,3 15,3 3.7 0,7 14,1 18,5 0,4 3,5 4,9
Seplenber 780 72,7 11,5 45,0 19,7 74,7 105,0 102 37,3 0,47 23,3 17,0 1.5 0.8 14,4 16,7 c,6 3,4 4,9
October . 805 70,0 11,6 46,7 18,7 74,3 116,7 a7 29,3 0,52 24,5 19,3 4,1 1,1 14,4 18,6 0,6 2,7 %, T
Novexmber 721 60,7 10,5 42,3 16,3 65,7 103,0 91 75.3 0,62 23,3 16,7 3,7 0,9 13,7 18,3 0,8 2,4 2,8
Decenmber €50 49,3 9,1 43,1 16,9 €0,7 92,0 88 28,3 0,50 20,0 13,0 3,5 c,7 11,9 16,9 1,3 1,5 .9

1274 Jenuary 608 42,7 8,5  39.3 15,3 49,0 70,0 102 22,3 0,50 18,0 13,3 0,5 0,5 12,2 13,2 1,7 2,0 2,2
Februery 595 34,3 9,0 41,0 17,0 51,3 81,3 124 24,5 0,45 18,0 10,0 0,5 0,4 9,7 10,6 2,0 1,5 2,1

Station 13 )

10;) Harch ' 490 15,2 1,4 51,8 37,2 27,0 18,0 294 5,0 0,05 62,0 4,0 0,2 0,1 1,2 1,5 0,4 0,1 0,1
April 554 13,4 1,3 59,5 39,7 25,5 18,0 281 5,5 0,10 59,0 8,0 0,2 0,1 1,3 1,6 0,4 0,1 0,1
May 72 12,3 1,1 61,3 39,7 24,0 17,3 263 6,0 0,10 60,0 1,7 0,2 0,1 1,4 1,7 0,3 0,1 0,1
June 664 11,9 1,1 62,7 41,3 24,3 7,3 276 7,3 0,18 51,7 16,3 0,6 0,1 1,7 2,4 0,z 0,1 0,1
July 649 12,7 1,3 61,3 41,0 25,0 7,3 277 8,7 0,18 50,3 14,7 1,0 0,1 2,2 3,3 0,3 c,1 0,2
August 647 13,3 1,5 8,3 40,3 26,0 18,0 21 10,0: 0,18 51,7 13,3 1,1 0,1 2,5 3,7 0,2 0,1 0,2
September 580 13,3 1,8 57,0 37,0 24,3 17,7 276 10,6 0,14 1,3 6,3 0,7 0,1 3,2 4,0 0,3 0,1 0,2
October 576 12,3 1,7 58,7 36,0 22,3 16,7 2170 10,0 0,23 €4,0 7,7 0,3 0,1 2,8 3,2 0,2 0,1 0,1
November 562 14,0 2,1 63,3 35,3 23,0 15,0 270 10,0 0,26 60,7 9,3 0,1 0,1 2,7 2,9 0,3 0,1 2,1
Tecerber 564 13,0 1,7 64,0 37,3 23,3 15,7 261 10,0 0,24 59,0 7,3 0.5 0,1 2,2 2,8 0,3 0,1 0,1

1973 January 570 12,7 1,6 61,06 47,6 23,3 16,3 268 9,7 0,12 59.0 5,7 0,5 0,1 1,9 2,5 0,3 ¢,? 0,2
February 594 10,7 1,? 56,3 37,6 2%,3 16,0 266 9,0 0,14 57,7 1,0 0,6 0,1 1,7 2,4 0,3 C,2 0,2
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fable Al continued:

Conduc- Tot. Diss., Disa,
tivity  Na K Ca ¥g c1 50, Alk, COD  MBAS TIC TOC NH3-N NO,-N  NO,-N inorg. org.  PO,-P Total
N N P
Station 13

1973 ¥arch S35 11,3 1,3 54,3 37,7 24 17 261 e,0 9,10 57,3 8,3 0,2 0,1 1,7 2,0 0,3 0,1 0,2
April 500 14,3 1,8 48,7 31,3 28 18 216 10,3 0,15 59,7 10.0 0,5 0,1 1,8 2,4 0,4 0,1 0,2
¥ay 474 15,0 1,8 49,3 30,3 26 18 22y 10,0 0,10 62,0 8,0 0,9 0,1 1,8 2,8 0,7 0,1 0,3
June 519 14,7 1,5 51,0 35,7 27 17 225 8,7 0,12 54,3 92,0 2,6 0,1 1.5 4,2 0,9 0,2 0,3
July 558 12,0 0,5 58,0 37,3 24 15 263 10,7 0,19 49,0 8,0 2,9 0,1 1,5 4,5 0,8 0,2 0,3
August 573 11,3 1,0 57,0 35,7 24 16 256 12,7 0,25 50,3 8,7 2,6 0,1 1,5 4,2 0,4 0,2 0,5
Scptember 569 10,3 1,1 51,7 31,3 24 19 230 13,7 0,27 62,3 8,7 0,9 0,3 1,3 2,5 0,1 0,2 0,7
Qctober 608 11,7 1,0 47,3 29,7 23 29 204 12,3 0,22 68,0 11,0 1,7 0,3 1,1 3,1 0,3 0,2 0,8
Hovember 601 12,7 1,1 47,0 29,0 24 27 203 12,3 0,19 62,7 11,0 1,5 0,1 0,8 2,4 0,3 0,2 0,5
Decenber 607 15,7 1,4 50,3 32,0 33 24 205 '10,3 0,24 60,0 10,7 2,1 0,1 1,1 3,3 1,0 0,1 0,3
1974 senuary 595 17,3 L9 55,0 32,0 37 16 224 13,3. 0,13 61,1 87 0,9 0,1 1,0 2,0 1,1 0,3 0,4
February 624 19,3 2,5 50,0 28,3 39 22 200 13,4 0,12 67,7 11,0 0,9 0,1 1,3 2,3 1,2 0,4 0,6

Station 14 - |
1972 March 460 34,7 6,4 43,5 2,7 39 82 130 12,0 0,20 27,0 7,0 0,2 0,5 87 9,4 1,0 1,1 1,2
April 536 33,9 6,6 44,0 21,9 40 75 136 i14,o 0,26 29,0 8,0 0,2 Q,2 8,5 8,9 1,2 1,4 1,7
May 581 38,9 7,3 45,7 22,2 44 70 134 15,0  ¢,31 28,0 10,0 0,2 0,2 9,3 9,9 1,9 1,6 1,8
June 692 43,3 7,6 49,2 23,7 49 51 143 18,0 0,44 28,0 14,0 0,6 2,5 10,0 20,9 1,1 2,1 2,2
July 761 52,7 8,2 52,3 25,0 56 62 142 ;24,0 0,43 26,0 15,0 1,1 0,5 12,3 13,4 1.3 2,4 2,6
August 830 62,7 9,1 54,7 25,0 €6 85 133 é29,o 0,52 24,0 16,0 1,2 0,3 16,3 17,4 15 2,8 3,0
September 842 74,0 11,3 54,7 24,3 73 117 132 330 0,51 24,0 13,0 0,7 0,4 20,1 20,9 1,5 3,2 3.4
October 749 66,3 11,1 51,0 21,3 66 106 128 33,0 9,5 24,0 14,0 0,3 0,6 18,3 19,1 1,4 2,8 2,9
November 700 63,7 11,2 53,0 21,0 60 87 152 32,0 0,55 25,0 12,0 0,1 0,6 16,0 16,7 1,4 2,6 2,7
Deceaber 562 45,6 10,2. 46,0 16,3 47 57 il4 31,0 0,43 22,0 1,0 0,5 0,6 10,9 9,1 1,0 1,4 1,5
i973 Janvary 582 49,7 10,3  45,, 16,3 47 54 "113 27,0 0,3 21,0 11,0 0,5 0,4 10,6 11,5 1,0 1,4 1,6
February 543 39,3 9,3 37,0 14,7 45 46 108 2.0 2,29 20,C 11,0 0,6 0,3 7.9 8,7 1,1 1,2 1,5
March 541 45,0 8,7 37,0 15,7 47 53 103 21,0 0,28 25,0 11,0 0,2 0,2 9,3 .9,6 1.3 1,5 2,2
April €41 42,5 8,5 35,0 15,0 48 51 95 22,0 0,31 23,0 11,0 0,6 6,1 10,1 10,3 1,5 1,6 2,4
Kay 575 51,0 9,2 40,0 18,0 ‘52 72 109 26,0 0,35 28,0 13,0 1,1 0,2 11,5 12,5 1,7 2,8 2,8
~ June 687 60,5 9,8 47,5 21,5 65 a3 137 30,0 0,49 27.0 14,0 2,8 0,4 12,6 15,5 1,7 3,1 3,2
July 731 63,35 10,1 48,7 21,8 67 97 129 i33,o 0,48 30,0 16,0 2,9 0,4 4,0 17,3 1,2 3,2 3,7
August 733 65,0 10,2 49,0 21,8 56 95 122 29,0 0,5%0 25,0 14,0 2,5 0,4 13,5 16.5 0,7 2,3 4,4
September 754 67,7 11,2 45,0 19,0 69 94 205 30,0 0,44 25,0 12,0 0,9 0,4 13,5 14,8 0,6 2,5 4,4
October 734 60,7  10,6. 45,3 20,3 7 @5 . 107  [29,0 0,51 24,0 11,0 1,7 0,6 11,2 13,6 0,8 2,0 3,3
November €36 51,3 %,3 41,3 18,0 59 5 102 30,0 ¢.,52 23,0 11,0 1,5 0,4 9,6 11,6 0,9 1,1 2,6
Decenber 581 38,0 T,3 41,3 17,3 52 76 104 23,0 0,48 20,0 1,00 2,1 0,5 8,1 10,4 0,7 1,5 1,8
1974 January 568 35,3 Te1 38,7 16,6 45 (4] 44 20,0 0,39 18,0 9,0 0,9 0,3 7,4 8,6 0,8 1,2 2,1
February 608 37,0 7,5 40,0 16,5 49 15 9 8,0 0,26 18,0 8,0 1,1 0,2 8,1 6,3 0,8 1,5 1,7
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Mar . Apr . May {June|July| Aug. Sept}Oct.| Nov.| Dec.| Jan.| Fevr|Mar. Apr. May | June|July|Aug.| Sept|Oct.] Nov) Dec.{ Jan.| Fev
Baetis harrisoni S 1 P P 1 2 P 1 2
Chironomus P P 1 P 12 10 T 5 6 2 5 N 3 3 1 L 3
Chironomini 721 31) 53/ 531 k2| 22| 31! 53] 33 33| 25] 23 (20| 29 27| 3| vl 6| 25 26 561 47| 29} 23
Orthocladinae 11y 65( u6) b j 5T | 78} 68| uu| 55| a2| sof w3 | s6| us| 3uf s8 | 7u | 88| 7] 71| %o 52| 59| 61
Dytiscia P
Collembole 2f P . IR
Culicicre »
Psychodidae P
Sinuliidae 13 3 1] 3 P P 1 6] 251 1k | 24§ 16| 21) 34 3 1 81 1
Total Nuaber in Sample 1176 1 377 259|345 | 225 | 276 11834 | 129] 224 | 415 229| 395 #25| 471 223|461 | 1441 67 | 861 | 163| 597; 318{ 484 | 193

IEhEs

#D = leca then 0,5% vreaent

FIG.Al : Percentage composition of taxa found at station 2

rom March 1972 to Februsry 1974.
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lar.| Apr.f May [June|July| AugzJ Sept{Oct.f Nov.| Dec.| Jun.{ Febr! Mar.| Aprd Mey| June|July| Augd Sept| Oct.| Nov{ Dec.| Jan.| Feb
Baetis harrisoni 64| 71| 661 T2 | 23 45 1 2 8] 121 10 13| 35| 13 N Pl 121 55, 204 56 61
Chironomus P 1 1
Chironomini 5 1 11 1 2 8 9 ? 2 2 5 L 7 2] 18
Orthocladinae 20 8, 22 10| 12 9 581 681 4| 715 18| 13| 17 1| 23} 26| 66 39| 16
Tanypodinac 2
Dytiscid . » . 1 .
Hydra ' 3 P 1 1 . 1] p 3 1
Planaria P
Prostoma P
Hirudinea P P 2 P

7 Limnodrilue 1 P L Pl 19

Ilyodrilus P 2 1 P| 21 2
Naie 3] 16| 10715 | 18 32t 87 18 1 41 39| 32| 84f 79| 12] 13 5 h
Chactogaster 3 45 2 P T 1 48 2} 25 1 3 3 2
Branchiurs P .
Naididae 2 1 8 L 1 31| 1 ) 3 5 T 8{ 10 1
Collembola P P 2 1 2 1 1
Ostracoda (incl.Cywridopsis) P
Burnupia P T
Psychodidae P l 2 2
Rhagicnidae p '
Simuliidae Pl 2 P 1 6] 2| .p N 1
Zygeptera P P 1 P
Anisoptera P P
Total Number in Sample 552 {1230] 464 | 500 282{ 516 | 7765 j755 263 161 | &8 2551 512{ 242]1573|5405| 188 | 139| 64 |21C |187

R P

218,42 + Percentage compozition of taxa found at staticn 3 froz Merch 1972 to February 1974.

%P = loss ihan 0,5% presant
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Mar.| Apr.| May [June|July { Aug.| Sept|Oct. |Nov.[Dee.| Jan.|Febr|Mar.| Apr.} May | Jine PJuly|Aug.| Sept|Oct.i Nov.|Dec.| Jan.|Feb
Baetis harrisoni 350 57| 45|16 9| 3 1 171 16 | 25| 32 39| b7 5 511w} 1{10] & bi1s | 32
Cheumatopsyche thomasseti P
Chironomus 3 1 1 1 T 2 P 1 1 1 3 S S
Chironomini 3% g 2kl 3! b5 55| 53} 18 18] 7 gy 2 15y 36|36} 15; T2 | s1| 18] 38 26| 26
Orthocledinae 27 26| 161 35| 26 | 32| W | 321 78| 55 81| ba! s5u) 18} 9] 27| a2k | 61| 24§ 19f T2 43| 31| 20
Tanypodinae 1] -
Dytiscid P P
Gyrinid 1 1
Hydra P 3 i7 r P
Hirudinea P ‘P P 1 1
Limnodrilus 1 4 P 1 P 1 3
Ilyodrilus P i P 1 1 2 1 5
Nais 2| 10| P 2 2 P 1 , P
Chactogaster 2 P ? 1] 19 *
Branchiura P 1
Neididae 1 3 28 4 7 2 P| 6 b 1
Collembols 1 L 1 3 1 5 2 P 8 1 2 Li 1
Cypridspsis P
Other Ostracode P |
Burnupia 1
Culicidae 1 l
Ceratopogonidae 1
Peychodidae b 1 2 1
Tipulilae 1
Eristalis 1 P
Sizuliidae 1 1] 10 8 1 P hR 1 3 N 9 30¢ 33 3 2 1 10| 20
Zygoptera X P P
Total Wumber in Sample 77% | 635 1715 | 570) 197 | 251 [1782]i30 {607 |317 !s14 | 91 {795 | 108 |142 |1662 584 | 198| 05| 156[€23 | 284| 202| 157

AR

FIG.A3 : Percentage compesiiion of taxa found at station 4 from Harch 1972 to Fabruary 1974.

# P = less than O,5% presamt.




Mer.| Apr.| May |June|July | Aug.| Sept!Oct.| Nov.| Dec.|Jan.| Febr!Mar Aprl May ; June Jul} Aug.] Sept|Oct.] Nov.|Dec.|Jun.] Fedb

Baetis harrisoni 1 9| 671 76| 23 2 P P} 16 39| T3 90 5T{ 7 P 2| 38} 95
Centrsptilum 1
Cheumctopsyche afra . 1 1
Chironomus 5 3 2 1 11 P 3 1 1 7
Chivonomini 67| 30| 12)17 | 66 81} 31 1 23| 18 4 7 3 b 22 27 61 19 21 24
Orthocladinae 201 55] 2| 5| 9} 16| 9 7T 32| 29| 11 bl oehise bl el 9| 79| 931 28| &
Dytiszid . 1

Hydra ? ' 1

Hirudinea - 1 2

Limnodriius 3 P P 3 5 1 6 P P
Ilyodrilus 3 Pl p| P 6 3] 1 z 19 1} 1

Nais 1 11} 8 4 b4 1
Chaetogaster 1 P z 3 14 2
Neididae . 1 2 P{ P 4 3 8

Chaoborus r

Psychodidae 2 :

Simuliidae P ) i 1
Zygoptera . . 1 \

Nematodes P

Totel Nurber in Sample 1751 703} 260] 376} 225 ;185 11515 278 | 166 1209 {157 105 | 70 [149| 52 (452 | 355| 896 12351 160| 77
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$ ARy

FIG.A4 : Perceatege composition of taxa found at station 5 from March 1972 %o February 1974.

*P = less than 0,5% present

|
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Mar.{Apr.|May {June{July | Aug. Septi{Oct. Nov.!Dec« Jan.| Febr{Mar.j Apr.| May | June|culy|Aug.] Sept| Oct.| Nov.|Dec.|Jan.| Fed
1

Bactis harrisoni 101 22 | ub| 36| 56 4 it b1} - | 50| 10 32y 17] 8 P 20| 69 [ 60| 6
Cheumatopsyche afra 7 1 2 2 3 2 4 1 9 2 1 1117 22
Cheumatopsyche thomasseti 1 P 1 P 1 1 1 2 P
Chitoncmus P 1 P P i
Chironomini 15 [ 9|3 4 16 |1 15 5 1 4 2 1] 7 22 | 4 45
Orthocladinas 5 |31 116 { 3 |10 1113 10 33 44 28 150 |59 93 46 4 4 6
Tenytarsini P
Tanypcdinae 1
Hydraenid 1 P P b3 3 S P
Hydra 8113 f{13( P 3 1 2 1 8
Planaria 4 P P P 1 2 1 P
Prostona ' 1
Hirudicea 1 Iy 1 1
Limnodrilus N Pl P b4 s 171 3.
Ilyodrilus 1 P 3 1 6 1 b
Nais 2 2 110 8 15 4 2 2 1 6 |12 1 il
Chactogaster 3 3k 9 13 1 8 615 1
Brauchiura P P 2
Raididae L1 1{ 6 11 |61 r 11 b 28 19 P | 1 15
Collembola. 4 P ' \ 1 1
Osatracods (inel.Cypridopsis) p P 1 P P 1
Burnupia 1 5 1
Simuliidae P 3 9{27| P 1 1 71{ 3 1k | 38 11| 2 P 7 5
Zygoptera
Total Number in Sample 499 1 1685|35511044] 450122312025 160 | "2 122 71 5291 149 { 203 | 289}2039 100{ 290 | 2051034

)".’-_Y 2L

FIG.A5 : Percentage composition of taxa fourd at station 6 from Merch 1972 to Februaryr 1974.

*? = less than 0,5F present
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Mar.| Apx.| May | June} July|Aug.} Sept.| Oct.!Nov.|Dec.} Jar.i Feor|Mar.| Apr.] May |June; July|Aug.| Sept}Oct.| Nov.| Dec.| Jan.|Feb
Ba»tls harrisoni 20 | 34 81 20| 26 3 L 36 1] 357 47
Cheunatepsyche efra 1 2 5
Cheumatopsyche thomaaseti 1
Chironomus 2 » 1
Chiroromini 121 3 3 1 1 2
Orthocledinae 31 | 36| 31 9 2 1 39| 45| 321 35
Tanypodinae 1 P 1
Stenelmis 1
Hydraenid 1 2 1 P 1
Hydre » P 4 P
Planaria ! 5|1 P 1 P 1 P
Hirudinea 1| F P 1 1 P 3 2
Limnodrilus h 3 P P P
Ilyodrilus P P 1§ 11
Nais 1 2 5131 41 9 1
Chaetogaster 104 b 2 P 1 1 P L
Branchiura P P F 10
Naididae 461 22 L8 3k L3 L8t 62 1 32 10 5
Collembola i 1
Burnupia P
Simuliidae 2 1| xt 1| P 7[ 20| 2| 3| 2
Total Nuzber in Sample 415 | 482 823[11311|30141914 | 91 | 445 {222 | 68 { 133

s

JFIG,A6 : Percentage compositioﬁ of taxe founi at station 64 from March 1972 te February 1974.

*P = less than ¢,5% presert
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Mar.| Apr.) May| June JulyjAug] Sept| Cktl Novl] Dec, JarJ Febrj Mar.{ Apr.| YMay [Cuns July|Aug.|Sept|Okt.} Nov.|Dec.| Jan.|Fe»
Baetie har:isoni 30 b Pl 1 18§ 15| k2
Cheumatopsyche thorasseti
Chironcnaus P
Chironcmini P 1 2 1 2
Orthocladinae vl 2f 6] 118 2 56 | 77 | k2
Hydraenid P P
Hydra P P 1
Planarie P P 1 1
Hirudinea P P 1 1
Linncdrilus 2 P
Ityodrilus 1 P P 1 P
kaig 76 1 92| 88| & | 85 17 2 5
Chaetugaster 18 1 6 1 T 3 1
Naididae . bz 2 1 1 L 1 2
Ostracoda (incl.Cypridopsis) |2
Burnupia R 12 P 1 1 4
Simuliidae P r P P
Total Numbers in Sample i 43 554 PB034/1658 [1147 | 4090 651 ] 527 | 96

AL

FIG,A7 : Percentage composition of taxa found at station 6B from March 1972 to February 1974.

#P = less than 0,5% present
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Mar.| Apr.|May [June |[July [Aug.{ Sept|Oct.} Kov. Dec.' Jan.) Febr!Mard Apr, | May [June|July|Aug.| Sept]oct. Nov.| Dec.|Jan. Febr
Baetis harrisoni 18| 134 23| 5] 15 ' P N 27 | 121 3| »
Cheumatopyche afra 1 3 7 2 2 P P 1 P
Cheumatopsyche thomasseti y 3 5 18 18 5 1 P P 30} 53
Ecnomus P
Chironomus P P 3 P P
Chironomini 2h ! 6716 | 18" 2] o[ 16 101 7 1 7 5 b 23 9121 1
Orthocladinae 23] 10| 7] 16 173 104 33 91 1z 7| 1| 21115 2 L | 30| 17
Tanytarsini Pl P P 1
Tanypodinae ' P
Stenelmis P 1 P P 1 P
Dytiscid P
Gyrinid P P
Hydra 1 P 1 2 19 3 P 1| pP}{ 1
Planaria 8| p P13 2 1 P 3 1 P|P P P
Hirudinea P 1 P P 1
Linnodrilus 1 P 3 9 P 8 1 1 P 1
Ilyodrilus P P 1 3 : P
Nais 1 5 26 | 26§ 17| w0 5 1 30 § 26| 55 29
Chaetogaster 1 9 1 1 ‘1 3] 16 6 P
Branchiura P P
Naididae 8 32| 1c 7122 36{ 23| 14 6| 31 2] 1| 26 9 6 P 1 1 2
Collemvola P 1 P P |
Cstracods {incl.Cypridopsis) 6| 21 8| 2 4| s}z 3 6| 3 15169 3118 1) |3
Rurnupie P ’ ! P
Psychodidae P
Tebanidoe P
Simuliicdee 9 18 4 P P 9 28 8 6] 21 3 P P 14 55 1k 12
Hydrachnellae P
Total Number in Sample 418 1579 | 516 969|2466]1631] 130|596 €0% | 901 1056 | 14311238] 6301039 1547} 486] 7271308

1,700

PIG.A8 : Porcentaga composition of taxa fouad at station 7 from March

*P = less than 0,5% present

1972 to Februarv 1974.




1Z0Z ‘euojeld Jo AjIsIaAlun ‘uoiewloul 0} sseooe uado Jjo poddns ul seoinies Aleiqi Jo Juswipedsq ayy Aq pesnibig

Mar.} Apr.|May June {July|Aug.{ Sept {Oct.] Nov.] Dec) Jan.| Febr{Mar.| Apr.|May { June July!Aug.rSept Oct .| Nov.| Dec.] Jan.] Febr
Baetis barrisoni 27 1 25{ 31 | 58| ko | u8 ’ 1 51 19 22' 13} 28 251 8] 2| &
Chewratopsyche afra 1 5|1 2 1 3 P 2
Cheumatopsyche thomasseti i 3 1 1 2 . 1 6
Chironouus P 1 1 1 r P P 1 b
Chironomini 39 | 19113 T T 34 11 8 24 L !16 71 10 5 1 81 29
Orthocladinae 8t 2t 1| P 10 T 0 b | 14 | 18§ 33 L1 6|10 7
Tanytursini i 2 P P P
Tanypodinae P .
Stenelmis P
liydrsenid P N P
Dytisei? P
Gyrinid 1 P
Chrysomelid T
Hydra 1 Pl P P 9 28 5 P P| 35
Flanaria
Hirudinea -4 P
Limnodrilus Pl 3] 1]10 2 1 1 P 2 2 3 1 2 1 P 3 N
Ilyodrilus P
Mais P 1] 1 1{ P 3 1 4 P
Chaetogaster 1 P 2 | P
Branchiura 1 23 P P 1 v
Naididee 91 2bj13 |10 30 31 43| 33 1 1 10 ] 2 i L
Colleridbela 1] P P 2 3 P P 1 P P
Ostracoda (incl.Cypridopsis) 20 112 1 21 | 13 5 10 P T13x |21 | 5T 12 18 | 15 5 L
Chaoborus A P
Ceratopcgonidae P
Simuliidae 13 3|16 1 P 1 3 P L 50 | 28 |23 1 45 | 67| 66 8
Zygovteru
Total Number in Sample €18 {471 | 2124 617 {1361 (1721 353 545 | 689 203 1 505 | 689 | 2271 658 997 112812399 261

vl

FIG.AQ : Percentsge composition of taxa fourd

*P = less than 0,5% present

at atation TA from March 1972 to February 1974.
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Mar.'Apr. May | Jun.{Jul.| Aug.| Sept| Oct.] Nov.{ Dec.| Jan.| Feb.| Mar.| Apr.{May }Jun.|Jul.|Avug.|Sept|Oct.| Nov.| Dec.] Jan.] Fev.
Baetis harrisoni Bl 34 217 1811 17 1 1 P P ? 1 1 2 13 1
Baetis latus z 5 1 , P P P P P
Baetis quintus 2 1
Afronurus 4 P P P
Caenidan 2 1 b4 1 P 1 6 P Y
Choroterpes 2 P 1 1 2 r 2
Centreptilua 1 3 P P 1 P 1 1 r P
Cheumatopsyche atra 61 13 7 9 1 P ¥ 1 51 12
Cheumatopsyche thomasseti - 81 21 8} 12| 12 2 P Pl 16 1 2 9| 21
Hydroptila P P P P 3 P
Ecnonus . P
Chironomini 9 1 2 1 3 6 2 18 18 1 6 1 4 1 T
Crilocladinae 7 3 2| 22 4 P4 16 12 31 33 6 13 51 16 14
Tanytarsini 1 1 71 10 3 1 P 1 2 1 3 1 1
Tanypodinae P 1 P P 1 P
Stenelmis P 1 b4 4
Hydraenid P P P
Dytiscid P
Gyrinid P 1 P 2
Hydre 16 5
Planaria 31 10| 9f 11] 27 | 6 Pl 1| 6 4 1 3| | Pl 14
Frotosona P 2
Limnodrilus P 2 2 P
Ilyodrilus - P i 2
Nais 4 24 4 3 3 38 .39 1 2
Chaetogaster 1 1 13 4 1(?p
Branchiura P 5
Naididae 1 4 1 5 1 5 11 3 P 1 5
Collenbola 1 1
Ostracoda (incl.Cypridopais) 1] » 2| s 18 1 1] 1] 3 2 3 190 3 p| P| 5
Burnupia . P p P 1 4
Psychodidae P
Ceratopogonidae 1 P b3 P 1 1 P P P
Rhagionidae b3
Tetanoceridae P
Simuliidae 37 41 56 4 6, 19 56 78 T4 26 94| B6 | 43 | 33 9| 43| 91| 62
Hydrachnellse ?
Yelecypoda 1 1 1 P P P P 1 3
Biomphalaria ‘P
Total Number in Saample x2629 843 919} 483} 7001717 713 276 5095] 240 5035 | 3204 1274 964 3081 196[1541) 589 126




Mar. Apr.! May | Jva.| Jul.| Aug.| Sept| Nov. .} Jan.| Feb.| Mar. .| May | Jun. .| Sept Nov.|Dec.!Jan.|Feb.
Baetis harrisoni 41 35| 490 6 1 41 13 6 21 12 4 P 3 2| 48 3
Baetis latus P 1
Afronurus P
Caenidae P »P P ?
Choropternes P
Centroptilum P 1
Cheunatopsyche afra 32| 10 6 5 2 9 9 39 41 11 4 2 P
Cheumatopsyche thomasseti 5 2 P ¥ b P 1 6 5 1 1
Ecnonus P P
Chirononus 1 1 b3 1 2
Chirono;ini 25 3 5 3 T 3 8 28 43 7T 4 4 52 26 1 13| 17| 3
Orthocladinae 6] 201 27 1 17] 58 5 351 11| 15 21 4 19 25 5 i 33
Tanytarsini 1 P r
Tanypodinae 1 1 P b4
Stenelnis ?
Hyuraenid : - P
Hydra pl 3| 3| 1] » P P 1| » P 1
Planaria P P 6 10 5 b3
Prostoma i
Hirudinea P P 1
Limnodrilus P P )4 P 3 2 P 4 P 1 4
Ilyodrilus P ? "
Nais 4 1 91 80| 85| 32| 13 1 P 89 11 6 4 4
Chac'ogaster 2 8| 17 1 17 1 3 22 3
Branchiura P P P 2
Naididae 3 2 r P 18 11 19] 13 36 1 6 1 3 2 4
Ostracoda (incl.Cypridopsis) PyF 1 1 P 6 Pl P 1
Burnupia P P 1 2 2 1 151 58| 15 1
Ceratopogonidae P P
Simuliidae 20 20 ] 1 P [ 4 2 9 2 P 1 1 4 1
Nematodes T P
Total Number in Sample 897 | 711§ 436 H251 [17454] 155¢ 1419 13595 225 | 377 | 663 1715 5013 499 1004} 70e! 139} 151

1Z0Z ‘euojeld Jo AjIsIaAlun ‘uoiewloul 0} sseooe uado Jjo poddns ul seoinies Aleiqi Jo Juswipedsq ayy Aq pesnibig

.-
Tlid

" FIC.A1L : Forzcentage couposition of taxa found at station 9 from March 1972 to February 1974.

*P = less thun G,3% present
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Mar.| Apr.| May { Jun.| Jul.| Aug.| Sept| Oct.| Nev.| Dec.| Jan. Feb.iMﬂr. Apr.| May { Jun.] Jul.| Aug.| Sepyf Oct.| Nov.] Dec.| Jan.| Feb.
Baetis harrisoni 101 181 33| 29| 17 41 10 12 144 15 9 1 5 3 6 21 6 3 9
Cuenidas
Choroterpes P P
Cheumatopsyche afra 4 4 5 2 3 1 1 2 ’ 4 1 P P r P 1
Cheumatopsyche thomasssti 81 16 7 5 4 2 5 11 3 r 1 P 21 12| 50| 51
Crironomini 5 6 1 2 2 2 3 11 5] 16 1 4 1 ? 2 13 6 ?
Orthocladinae 4 4 2 5 71 13 11 14§ 32 3 51 15 21 14 15 1 1 4
Tanytarsini P P P P 1 2 P 1
Stenelmis 1 1 P P Pi. Iy - P P P 21 29 51 10
Byéra P P P P 1} 2
Planaria Pl 1|+ P|] 2 2 1 2 17 1 1 1 6 8] 12 5| 2
Hirudinea P 3 3
Limnodrilus P 2 P 8 1 1 ? 1 P 2 61 101§ 1C
Ilyodrilus P 1 1 P P P 1 1 1
Nais F| 2 11 24| 72} 51 6 P| 74 6§ 90} 61 33| 3 5
Chaetocgaater P 1 P 1 9 6 3 P 80 1] 23 2 3 2
Branchiure P P P P P
Naididae _ Pl 13 P 51 24 9] 11 6 P 10 T r 6 31 12 3
Ostracoda(inel.Cypridopsis] P Py Py P Fl P Pl 12
Burnupia r P P . P 5 4 2
Ceratopogonid ao 6
Simuliidae T} 321 47 341 9 4 30 491 24 3 8{ P P 11 7 3
Pelecypoba r P
Physopeis 1
Total Number in Semple 4059|1335{1391{1836 1724|2446 5207 100 70 | 228 4681199311949 (3129|2869 994 5271 325 444

'Iégﬁiglg + Percentage composition of *aza Tcund at atation 10 from March 1972 -to February 1974.

*? = loss thaa 0,5% present
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Mar.] Apr.| May { Jun.| Jul.]| Aug.| Sept{Oct.i Nov.] Doc.{ Jan.| Feb.| Mar.| Apr.{May | Jun,|Jul.|Aug.|Sept|Oct.|Nov.|Dec.|Jan.]| Ped.
Baetiz horrisont 231 31| 34 32| 35 37} 31 3 6 3 4 ki 20|18} 17 S{20}) 21}10} 13 3
Buetis latua 2 1 2 P P ? P d P P 4 P 1
Heotin quintus 1 P 2 9 7 2
Afronurus 4 1] 4 P 2 ] 1 1 1 9 11 P 1 3 P P 1 1 4
Neurocaenis 4 2 6 9 2 1 F P 3 P 1 3 1 b3 P P 1 1
Cezenidue 2 2 2 1 3 P 5 1 6 P 1 1 P 1 2 2 1 1 6
Charoterpes 4 7 2] 16 1 8 3 1 1] 15 2] 12 9 3 4 2 1 P 1 3
Certroptilua P 1 1 1
Cheurmatopsyche afra 2 1 2 1 1 . 5 3 7 6 1 4 3 )4 1 6 T 1 8 1
Chewratopsyche thomasseti 5 3 1 6 hX 7 51 25 8| 24 8 5 3 1 1113 8 T 24 | 46
Hydroptila 4 6 1 4 2 H 1 5 1 1 p ] 2 511% 5
Ecaonne ? P P 1
Amphipsyche 1 1
Chircnonini 1 1 3 13 i 3 5 2 5 1 1 1 P 1 4
Orthocladinae 6 3 2 3 5 5 7 47 2 3 8 2 48 | 20 | 30 8 1 7121 47 61 10
Tanytarsini 1 P P 1 P 2 1 1 1 3 3 P P 1 1 3
Tanypodinae P P bid P P 3 1 1 2 P P 1
Stenelmia 1 P P b4 b4 1 i 1 P ? ? P P r
Hydruenid P P P 2 1 1 4 P
Dyticcid 1 P P P
Cyrinid P P 1 P P P P P P P 1
Hydrophilid 1
Planarie 1 1 1 4 1 3 1 2 41 10 1 2 1 2 2 P 1 ) 2
Hydra P Pl
Limnodrilus P P 1 1
Nais . ] 4110 15! 16 1 b3 P17 (58| 7313 P 1 i
Cheetogaster ) 1 1 P P 7 1 P P
Branchiwie P 1
Naididas 5 2 P P{ P P P 2 ;| 1
Collembole P P
Ostracoda (incl.Cypridopais) 5, % b4 P P P P 1
Burnupia P P P
Ceratopogonidae - P P P 2 1 P r P P
Rnagionidae ) P P 1 P 1 P P 1 2 ? P P 1
Tabanidae b 1 P
Simuliidae 4313037310421 632 1466 8150|117 75212 4] 4120137731124} 8
Bydrachnellae 1 2 1 P P 1 2 4 P 1 P P ° 1 3
Pelecypods i3 P 2 P
Zygoptera P P
Total Number in Sample 1440 | 819 | 23831 995( 2164] 1510( 1711 277 12100152893 {375 | .5 246 (142411074 11318]2802| 751 559| 300| 218{220

TOf

£16,A14 : Percentrge compositicn of taxa found at stotica 11 from March 1972 to Fobruary 1974,

*P w laun than 0,5%K present
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¥ar.; Apr.| May | Jun.|Jul.| Aug.} Sept| Oct.! Nov.| Dec.| Jan.i Feb.} ¥ar.| Apr.| ¥ay } Jun.| Jul.|Aug.{Sept|Oct.|Nov.| Dec.] Jan.| Peb.

Baetis harrisoni 10 26| 20§ 20 41 23 6 P 4 P 81 14 91 1 12 13 21 17) 10
Afronurus P

Choroterpes P P P
Caenidse: P

Centroptilum P
Cheumatopsyche afra 1 9 9 T 2 4 5 3 13 1 Q9 2 2 P P P 3 ] 5 3
Cheumatopsyche thomasseti 17 51 191 14 4 3 61 14 My 127 21 13 3 2 S T] 30| 43
Hydroptila 10 1 b3 r 1 P 1 b3 2 6
Ecromus P P P 1 v P
Amphi‘psyche ' 2 3
Chironomini 1 2 1 5 6 7 16 3 2 2 2 1 22 31 16 8
Orthocladinae 121 15 3 [ 1] 10} 1} 15 15; 301 16 6 15 61 10 25 6 9 4
Tanytarsini P P T l P P 2 3 1 2

Tanypodinse ' 1 1 1 P ' A
tepelwis 4 P 1 1 6 1 1i 2 2 1 19 2 7
Bydruenid 1 P P -P

Dytiscid P
Hydra - P 1 ? . b3 ?

Planarin 8 2 6 & 1 s | 29 4 10 1 2 3 3 51 5] 5 11{ 15 10 6
Hirudinea P P P
Limrodriluy 2 2 4 6 5 2 1 3 4 P 3 2 [
Tlycdrilus 1 iboaf e} o2f » el 2| 3 1] 3] » » P
Nais 1| 2 503730 -6|¢#P 1] 46} 62 | 43 10 1
Chaetcgacter 4 2 P 1 3 3 P 1

Branchiura P P P 1 r P 1 P

Naididae Pl 11} 27| 31} 16 2 P 2 4 2 41 3 S 4 2 Pl 13 2 1
Collembola P 1
Ostraceda (inel.Cypridopsis) P P P

Burnupia P 1 P 2 P 3 1 1 1 2 b3 P 1 4 2
Culicidae P P

Ceratopogonidae P

Rhaglonidac P

Simuliidae 181 41] 12 5 P 2 71 53 231 251 19 55| 42 5 51§ 24 4 2 P 2
Pelecynoda 4 P 1 r 14 12 P P P F P P 6 P
Zygopters P

Total Number in Sample 2983 | 739 | se2 }2172 672 | 282¢f 911 | 912 13473 | 455 | 257 1211 14411 1612] 1297] 3664 1008} 1626 2,0 382

#p = losu than 0,54 prosent

ll s
’.FIEI.M'. : Porcentepe conposition of taxa found at station 12 f'rom March 1972 10 February 1974,
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Mar.) Apr.| May | Jun.| Jul.] Aug.! Sopt| Oct.} Nov.| Dec.| Jan.{ Feb.} Mar.jApr.| May |Jun. Jul. |Aug. |Sept|Oct.| Nov.]| Dec.] Jan.] Feb.
Baetis harrisoni 25] 124{ 10| 16} 17 ML 25 4 2 3 1 5 4 12 P ? 2
Bactis latus 2 2 ! Pl » o1t a3 it
Caonidae P 1 1 1 5 1 P 6 P 1 1. 2
Choroterpes P v r 3 4 P P
Centroptilum P P 1 i 2
Cheumatopsyche afra P ? b4 P 1 2 2 7 P )2
Chematopsyche thowasseti 3 ki 6 5 4 1| 367 21| 38| 30| 22| 20 1 1 1 2 1] 2
Hydroctila 1 5 3 P 1 P 1 P 1 1 3 :1 _ 1 P P 1 1 1’ _
Ecaoxus 1
Arphipayche b3 Vo2
Chironomini 1 1 1 P 5 50 2 P 1 [ 2 2 2] 18 9] 5 17
Orthocladinee 4l 110 9t 9l 14 62§ 7| 22 n| 26| 23 40 42| 24 | 28 301431 44] 32| 29} 35
Tuny tarsini 1 T Py 10 10| 19 5 4 4 6 9 4
Tanypodinae ' 2 1 2 1 4 2 i 1 2} 10
Sterelris P P ’ P P
Bydraenid 1 1 5 P 1 7 15 8 9 P P
Gyrinid P P P i 3 1 P ?
Hydropholid 1 1
Hydra
FPlansria P i b 2 1 2 5 8t 12 ] 7 2 i 2 6 1 4 5 1 2
Limnodrilus 3 ? 1 P
Ilyodrilus P ’
Nais P P 1 1 1 1 1 1 2 36 22 | 23 4 Ty 11 6
Chaetogaster F 1 10 2 1
Xaididue 1 1 P P 1 1 9 4 6 31 13| 121 14
Collembola ? P
Ostracoda {inol.Cypridopsis) P| P Pl P 41 1 11 12 P | 17 1
Burnupia P P 1 2 1 1 1 1
Culicidee 1
Psychodidae P 1l
Ceratopogonidae P 1 1 1 1 1 1 P 2 1 4 1 1
Rhagionidae ) 1
Tipulidae y P 1
Simuliidee ! 6Cf 60| 66| 641 62 Pl 10 T4{ 10 27 51 39; 25 12 8 s 1 1 3 1 2
Hydrachnellae 1 1 1 1 10 P 1 1 2 B 6 4 P 8 6 12} 18 1 4
Pelecypoda P 1 1 1 1 1 = P P 1 2
Anisoptera P P P
Total Number in Sample R797 257 1102 | 112¢{1408] 33} 2473] 279 26¢| 531227 |184 |201 149 | 101]2031 501] 2061599 519 210 | 52

- L
Tl

71

1t
G.AYA : Purcentagu compesition of taxa found &% otetion 13 freow March 1972 to February 1974,

AP = Joss than 0,5% presont
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Mar.| Apr.| Yoy Lune|2uy

Avg.

Sept|0Oct.

Kov |

Dec .|

Jan.

Febr

Mar.

Apr.

May

June

July

Aug.

Sept

.| Nov.

Dec.

Jan.

Peb

Beetis harrisoni

Bas%is latus

taevis qiintis

Caenidae

Charoterpes
Centrontilua
Cheumatopsyche afra
Creumatspsyche thomasetti
Hy32roptila
Econorus
Chironomini
Orthocledinae
Penytarsini
Tenypodinas
beencimis
Hydraenid
Dytisciad
Hydropholid
Chrysomelid
Bydra
Planaria
Hirudinea
Limnodrilus
Ilyodrilus
Neis
Chaetogaster
Branchiura
Naididae
Collembola
Ostracoda (incl.Cypridopsis)
Burnupia

Culicidae

Psychodidue
Ceratopogonidse
Rhagicnidae

Siruliicdae

fiydrachnellae

Pelecypoda

Zygoptern

Physopsis

Liomphalaria

28 1 36| 61|50 | 25
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14

61

12

20

e}

55

11

Y]

11
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3

15
1k

25
18

13

28

B v~

16

17

Total lumbar in Sample

2151 1016 459 1317|2661

2177

5721

845

21y

433

152

&30

p69s

3006

665

388

109

rzlq;ﬁll s Percentage conpesition of tara found et station 14 Srom March 1972 to February 1974.

#P « lena than 0,5% proseni
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Figure A4: Monthly B.I.V. for sampling stations 10, 11, 12 and 13.
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Figure A5: Monthly B.I.V. for sampling station 14.
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