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EXECUTIVE SUMMARY

< Three reports should be included when considering the full results of the diatom study on
the rivers and estuaries of South Africa. These are, WRC K5/814/02/1, this report and the
MSc¢ report submitted by Ms C. Minné

< This report consists of three sections, Section |: Data Analysis, Section 2: Estuary

Diatoms and Section 3: River Diatoms.

< 68 diatom species were found to be dominant in the 212 niver sites sampled from all
phytogeographical regions of South Africa. The number of dominants and sub-dominants
totalled 121, This implies that the taxonomic difficulties anticipated, when using diatoms
as indicators of water quality, were much lower than expected. The carly estimate was
350 1axa. The high number of sub-dominant taxa relative to the dominant taxa may imply

that the number of river habitats sampled was low.

122 diatom species were found as dominants in the 289 estuary sites sampled from all
around the South African coastline. The number of dominant and sub-dominant taxa was
168, The small number of extra taxa found as sub-dominants suggests that the sample
coverage was adequate for the purpose intended. The greater number of estuarine taxa is
likely a reflection of the far greater number of habitats sampled and present in estuaries

compared to rivers. The greater number of habitats was due 1o daily tidal (saline) surge

< All the sites sampled in both the rivers and estuaries had the diatom species assemblages
resolved completely. It was not possible to identify some taxa but these were coded. The
international experts consulted on taxonomy expressed the opinion that some new species

will emerge from the study. These species will need to have their taxonomy resolved.

< Not all the nver-water quality values were received from the analytical laboratories. In
some cases, the data sets were incomplete, while in others the data’samples were

misplaced/lost.

< A number of different analysis methods were applied to the results. An arbitrary water

quality index was constructed from 13 months of river water data obtained from the
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1.e. NAVIGREG, the majonty are moderately good indicators of salinity. In the estuary
component of the study, the data indicated that many species are sensitive enough to be

able to reflect high (24-35 g.I' ), medium (13- 23 g.I"') or low salinity (1- 12 g.I'").

In the estuary study, only salimty was considered. This is because DWAF does not
routinely measure water quality in estuaries. However, salinity is the only available
indicator of freshwater flow into estuanes. The only post Ao indicator of freshwater flow
to an cstuary is likely to be the benthic diatom flora. For this reason, the

microphytobenthos 1s likely to be an important monitoring tool in the future.

A recommendation 1s that estuanine microphvtobenthos should be studied in relation o
daily tidal surges. This will be important to show the extent of species dominance under

changing salinity regimes related to tidal flow

The study has produced a number of 1mages that will provide an important reference

source in future studies on estuarine and riverine microphytobenthos

The microphytobenthos is likely the largest source of primary productivity in the rivers
and estuanies of South Afnica. For this reason, studies of a similar nature should have a

high priority for future funding

Five projects have been recommended for further research. These include (1) the need for
more data, (2) for repetitive data similar to that of the Swartkops study in K5/814, (3) the
nced to understand the causes of species dominance change, (4) the need to resolve what
NAVIGREG is indicating and (5) the need 1o identify all the existing non-dominant taxa
collected. The latter project is necessary to gather data towards the implementation of an

“index” system
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L INTRODUCTION

This report is the culmination of a two-part endeavour that began as Water Rescarch
Commussion Project K5/814 that lasted for three years (1997-1999) and was subsequently
extended as WRC Project KS/1107. Project K5/814 only examined benthic river diatoms.  Project
K5/1107 extended the niver component so that nvers from all the apparent phytogeographical
regions of South Africa were sampled - at least where perennial rivers are normally present. In
addition, K5/1107 examined benthic estuarine diatoms. The estuarine study included a selection
of estuaries extending from northern KwaZulu Natal (Nhlabane and Mhlathuze) all along the
Cape cast coast, south coast and west coast as far north as the Olifants Estuary on the west coast
Hence, while there are many other rivers, river sites and estuaries that can still be sampled, the
data collected and presented here is probably a good representation of the benthic diatom flora to
be found, especially the dominant flora.

River water samples are collected routinely from a great many rivers across South Afnca
They are preserved with mercuric chlonde and the chemical constituents analysed centrally by
the Department of Water Affairs and Forestry (DWAF) at Resource Quality Services (formerly
IWQS, Institute for Water Quality Studies) situated at Roodeplaat in Gauteng, Samples are also
collected and analysed by various water boards around the country, e.g. Rand Water, Mhlathuze
Water and Umgeni Water. The result of these activities is that the samples are stored (during
transport and awaiting analysis) prior 10 chemical analysis. Although the water samples are
preserved with mercuric chloride, the treatment aims to halt biological changes in the water
quality but cannot prevent purely chemical changes. Hence, the results of chemical analysis may
not be truly representative of the water quality at the time of sampling. In addition, one must also
realise that inter-laboratory calibrations sometimes show differences in the mineral element
content of sub-samples. From this it emerges that sampling is tme-consuming, expensive and
different analytical laboratories do not always produce the same results, After analysis, the water
samples cannot be retained indefinitely, hence unless an error is identified immediately, it is not
possible 1o re-analyse a sample. If an altemative system were available for water quality
monitoring, it should be considered in relation to the current system.

River water sampling is necessary in order to manage the resource. South Africa has
water requirements that are beginning 1o exceed supply, especially in cenain arcas of the country
Quantity and quality are therefore an essential component of water management. The National
Water Act of 1998 makes provision for securing the water resources of the country. The Act, inter
alia, requires that not only river resources be protected, but that estuanine resources also must be

protected. The interpretation with respect to estuaries is that sufficient freshwater must be
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Because the Index System introduced into France appears to work satisfactonly, a
pertinent question is why a similar system was not used in this study. The main reason is that the
information on South African diatoms is widely spread in the international literature. Much of
that information is taxonomic and details of where collections were made usually only refer to a
river and not a site. Much of the work is many years old and the quality of the water in the rivers
has probably changed considerably as a result of population increases and industrialisation. At the
same time there are, unfortunately, very few ecological diatomists working on the benthos. Over
the period of this study, many diatom taxa have been revised. The opinion of Dr. D. Mann (Royal
Botanic Gardens, Edinburgh) is that this study should reveal many new species. Hence, before an
index system can be attempted, there is a need to gather information on South African dominant
species, their locations and the water quality. When more data are available it might be possible
to re-analyse these data into an index system.

2. AIMS AND PROJECT APPROACH

The project had three main objectives:
1. To gather more data on other South African rivers;
2. 1o include estuaries, and
3, 1o transfer the technology to others.

Because this project was a continuation of WRC K5/814, part of the aims were to
continue the collection of diatoms from rivers in areas that had not been included before and to
relate the species identified to the river water quality in which they were found. The river project,
therefore, extended the collection to include Limpopo Province, KwaZulu Natal, Northern Cape,
Eastem Free State and the Kruger National Park; a total of 80 sites from 43 rivers.

The realisation that benthic diatoms are probably the most productive organisms at the
base of the food chain in estuarnies identified the need 1o extend the investigation into estuaries. At
the same time, because diatoms are known to fall into salinity tolerance categories, ie.
freshwater, brak and marine, among the aims of the estuarine component was to determine: (a)
which diatoms were dominant in estuaries and (b) whether these might fall into groups that can be
used to identify the salinity characteristics of South African estuaries. This aspect has been
completed and is reported in Section 3,

In Project K5/814, an important component was the preparation of a "river water diatom
genus identification database” for use by workers in South Africa. This database was completed



and consists of all 238 genera described by Round er al. (1990). The database has been sent out
on a compact disc to interested parties, thus fulfilling the technology transfer study objective. Ms
P Hilaal and Mrs S Mundree from the CSIR, Durban also spent time at UPE learming the various
techniques

While the diatom identification database has been extensively used by one of us (GCB) w0
identify diatoms to genus level, continuous work at the identification level (PAS) has meant that
the system is seldom used. When diatoms are worked with on a regular basis they are easily
recognised; also there are not many involved when one considers only the dominants
Identification of more recently formed geners, i.e. Seminavis split off from Amphora, 15 difficult
without SEM and this has not yet been included in the genus ID database. It is possible that such
alterations are only necessary once in 10 vears because there has to be general acceptance of such

changes by the intemartional diatom research community.

The specific aims of this project were:
l. To produce a manual of South African benthic diatoms containing images of all
dominant and sub-dominant taxa found in South Afncan nivers and estuanes
2. To collate information on the relationship between benthic diatoms and water quality

in South African rivers and estuaries

w

The data were to be included in a manual to be produced in three sections:

|

Secuion !: South African benthic diatom taxa and their sites of collection.

Section 2: Dominant benthic diatoms from the rivers of South Africa and the water
quality associated with them,

Section 3 Dominant benthic diatoms from the estuanes of South Africa and their

habitat conditions

A report has been produced containing images of all the diatom taxa identified in the nvers
and estuarics that were sampled (i.e. Sections 2 and 3). Each diatom is presented on a page with
the sites where 1t was located and the Water Quality Index for that particular taxon. These images

will form the basis of an identification system for use by students and water researchers in the

future. For this reason it is important that the images be presented at a good enough level of

resolution that most, if not all, of the identifying features can be seen clearly. Furthermore, all of

the diatoms found, in addition to the dominants and sub-dominants, have been included on a CD
accompanying this written report, so that a complete list of diatoms can be included in any future

index system that may be produced. Because of time constraints, these additional diatoms have




not all been identified. This does not detract from the importance of their presence in the flora of

each site,

A small part of this project was 10 assess the ability of diatoms to identify both levels of
salinity and mineral nutrient concentration in estuarine water in order to extend the quality
component to include all aspects of water quality, This was only a small component because,
although important, it was undertaken as a student project in co-operation with RQS, Roodeplaat,
It was not included in the original project aims because a student was not available at the time the
project description was submitted. Subsequently, Ms Chantel Minne undertook the project, which
included an assessment of estuary water quality compared to the analysis of the same samples by

RQS.

A full review of the literature pertaining to diatoms in rivers is contained in WRC Repont
814/102. The MSc dissertation by C. Minne contains a literature review on estuarine diatoms
(Minne 2003). Readers are referred 1o these documents if additional references are required
This report consists of three sections, Section 1: Data analysis, Section 2: Estuary diatoms and

Section }: River diatoms,

3. MATERIALS AND METHODS

3.1 Sampling sites

Estuaries

The estuarine component of the project followed a very specific sampling protocol. The
reason for this was that we wished to know whether intertidal sites had a different flora to
subtidal sites and whether the higher average salinity near the mouth supported a different flora to
the very low salinity sites near the head. Knowing that the ndal surge caused daily changes in
salinity, three sites were sampled between the mouth and head and one each between
mouth/middle and middle/head. This meant that 10 samples were taken from each estuary.

The head of the estuary was identified as the position where the surface water was either
fresh (< 2 mg I'') or to a position where it was not possible to proceed further upstream because
of shallow conditions. In a few cases where it was possible 1o gain access, river samples were

taken and diatoms extracted for comparison,

n
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All acid cleancd samples were washed with distilled water using 5 consecutive spins
(2000 rpm for 10 nunutes). Stubs, to be viewed under a Scanning Electron Microscope (SEM),
were made by placing a drop of the diatom ‘digest’ onto filter paper (HTTP Millipore, 0.4 mm).
The filter paper was dned and fixed to a SEM stub using double-sided tape. The stub was
subsequently sputter-coated with gold in an Edwards Sputter Coater S150B (2 minutes, 20 mA).
Permanent light microscopy slides were made with 1-2 drops of diatom ‘digest’, placed onto an
acid-washed cover slip (subsequently stored in ethanol) and allowed to dry in air. Cover slips
treated and stored in this manner allow the drop of sample to spread more evenly. When

completely dry, a small amount of .\'aphnnk mounting medium (Northen Biological Supplies,
U.K.) was dotted onto a glass microscopy slide and the cover slip placed over it. Air trapped
under the slide and the Naphrax were dispersed by heating the slide on a hot plate (approx. 60°C).
The Naphrax was allowed to dry for 2-3 days. Each slide was eventually sealed around the edge

of the cover slip with BiosealR to prevent ageing of the Naphrax. The slides were logged and
stored in a slide library, to form a permanent record.

3.3 Diatom identification and enumeration

Diatom frustules were examined under a Zeiss Axioplan light microscope with
Differential Interference Contrast (DIC) optics. Using a television camera (JVC KY-F3), images
of the dominant species were visualised using the AnalySIS image analysis programme (€1999,
Soft Imaging System GmbH). If these images did not provide enough detail for species
identification, a sample was prepared for viewing in a Scanning FElectron Microscope (SEM,
Philips XL 30). The light and SE microscope images were catalogued according 10 river/estuary
and genus. Information regarding habitat, site of origin, taxonomic name, authority and source of
reference was saved with each image.

Diatom valves were counted in cach sample using 1000x magnification until an obvious
dominant was established. At least one of each taxon was made into a digital image. All the
images were then printed and used in the counting procedure. This achieves two important
aspects, (1) a digital image of each taxon and (2) a count of the total number of taxa, The
nomenclature of Krammer & Lange-Bertalot (1986-91 and 2000) was used with a few exceptions
associated with some taxonomic revisions suggested by Round er al. (1990). Other taxonomic
works consulted included Archibald (1983), Hustedt (1976), Lange-Bertalot & Krammer (1989),
Simonsen (1987) and various articles by R.EM. Archibald, BJ. Cholnoky and F.R. Schoeman
(e.g. Cholnoky, 1960, Schoeman and Archibald, 1976).







Si, PO, SO, Cl, K, Ca and total dissolved solids (TDS). In situ dissolved oxygen (WTW, Oxi
330), electrical conductivity (YSI model 30 conductivity meter), pH (UniFet 100 pH meter) and
temperature (read from the conductivity meter) were measured in situ at some sites. In those cases
where the samples were taken by Rand Water, Durban Metro and Umgeni Water, the water
samples were handled and treated in their own prescribed manner.

4. DATA ANALYSIS
4.1 Background

Diatoms respond to the environment of their habitat. While some species are just tolerant
to high parameter levels, others require these high levels. Hence, some species are tolerant to high
levels of, for instance, salinity while others are not. This adaptation to high salinity is the first
level of discrimination between those species found in marine and brak environments and those
found only in freshwater habitats,

The chemical constituents of water are only some of the factors that determine the
presence and dominance of indicator species because diatoms also respond to other parameters,
eg. light intensity and water velocity, Presumably, if the determinant parameters influencing
diatom dominance change, the frequency of occurrence of the species will change in favour of
another species. The latter will then become dominant as long as the determinant parameters are
present.

While the foregoing is the theory behind the use of diatoms as indicators of water quality,
there is less understanding about the rate of change within diatom communities in response to
environmental parameter change. Do all diatoms grow at the same rate? Do those in the most
favourable environment outgrow the others? Do those in an unfavourable environment stop
growing? Furthermore, do those diatoms growing in an environment with fluctuating parameter
values adapt to the fluctuations, or does dominance change with every fluctuation”? These are just
a few of the questions we ask.

These unknown vaniables have influenced the analytical methods employed dunng the
course of these investigations. A description follows as to why some methods have been reported
while others, popular elsewhere, have not been used.

4.2 Canonical Correspondence Analysis (CCA)
CCA in its various forms is currently the most common form of interpretation used by the

international scientific community involved in diatom analysis. In this project, however, data
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emerging from the carly part of this project (WRC K5/814), where CCA in its various forms was
only able to demonstrate a statistically significant response by diatoms to TDS.,

4.3 Diatom Indices

The use of diatom indices has been described in the literature (Prygiel 2002).

A biological diatom index (ITBD) has been developed in France as one means of managing water
quality, and the system has been made applicable to the whole French hydrological network.

The system relies on epilithic diatom community relationships in water. To develop these
relationships, information from 949 stations was assembled over a period of 17 years. The data
comprise 1048 taxa from 1332 inventories. To reduce this large number, the first priority was to
exclude those species considered as rare. The second was to arrange into groups the species that
were difficult to identify using optical microscopy.

The French IBD system considers 14 chemical parameters (water temperature, pH, EC,
TSS, BOD, COD, dissolved oxygen as O, and 0,% NTK, NH,, NO;, NO,, PO, and chlonide),
some of which are not routinely reported in RSA.,

The IBD system was not considered suitable as a method for use in this study because
there are at present not nearly enough data in RSA 10 undertake a similar comparison. As yet we
have insufficient data to determine which taxa are rare and which are not. Furthermore, we are
working with the epipelon rather than epilithon, in order to unite data for both rivers and
estuaries. Exposed stones are rare in South African estuaries because of the high silt content
brought down by rivers during floods.

This project has analysed the ability of the dominant epipelic diatoms to reflect water
quality, because these are relatively easy to determune and might therefore be implemented across
the country. It is possible that when more manpower is available for diatom investigations, a
national index system might be developed along the same lines as the European IBD,

4.4 Water Quality Index

The arbitrary water quality index, in the context of this report, is a set of numerical values
1o indicate the concentration of chemical constituents present in nver water. The term “arbitrary™
is used to indicate that the values contained have no biological or chemical reason for being used,
but simply reflect a case for comparison.

The water quality index values chosen in this study were taken from the Swartkops River
in the Eastern Cape, South Afnica, because those data were the most comprehensive available.
More particularly, they represent water quality data from a system that is almost pristine at the
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The Water Quality Index is presented in Table 2. The determination of an index class is that Class
1 begins at the lowest value found from the Swartkops River data, while a Class 2 has the range
(Class 2-Class1)2. The same principle applies for the other classes. Anomalies occur where the
water quality at a site is cither below the minimum of the index range or above its maximum.
This has been accommodated in cases where the number is higher than the maximum in the
Swartkops series, by applying a suffix to the class value, where relevant. Hence, it is possible 10
have a Class 1- or a Class 5+.

To determine the water quality index for a species, the data for that species was copied 10
an MS Excel sheet where the data in Table 2 were situated. The calculation of the index was
performed in Excel by reference to water quality boundaries. Hence, TDS Class | was calculated
using nested conditional statements from 0 10 819.45 (922.45-103.00) (Table 2). Class 2 was
calculated as (922.45-103.00) to (1741.50-922.25), and so on. If a class was calculated to be more
than 3380 mg.I" for TDS (Table 2) then it was classified as 5+. If it was more than an order of
magnitude higher than the upper boundary for Class 5 then it was given the value of Class 5++,
because of the exponential nature of all the RSA water quality data for all sites sampled (except
for pH). In the calculations, pH was ignored in arriving at the average class for a species because
pH is not relevant as an indicator of water quality in the same way as the other parameters. nt
does not provide any mineral nutrient. It alters the solubility and chemical structure of mineral
elements and in this way might influence the response of diatoms to a water body. However, as
far as water quality is concerned, within the natural ranges of pH, it does not seem to be a factor.
It certainly never seems to be significant in any statistical analysis, i.e. CCA. Also, it is not a
component of TDS, which seems to be the major factor 1o which diatoms respond. The higher the
TDS, the greater is the probability that the water quality has detenorated due to pollution,

The use of an average Water Quality Index allows one to assess rapidly the overall water
quality of the site where the species was found as the dominant. At the same time, the quality of

the water for each of the components can also be quickly determined.

4.5 Location of Water Quality Component Spread using Percentiles

Using a Water Quality Index only does not allow one to see where the data for each WQ
component fits into the greater picture of RSA water quality values. To overcome this, the
percentile value for each WQ component was determined using MS Excel. The percentile value
for each species WQ component was then read off the “All-RSA™ data sheet.
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Figure 1. The frequency of occurrence of Na' and CI' for NAVIGREG at different
concentrations in the nvers from where the species was dominant.

From the data set, it is not possible 10 determine whether the range of NaCl in which
NAVIGREG is dominant is just distributed that way (in which case the species is not responding
to the concentration) or whether the low frequency but higher concentrations in the rivers were
spikes 1o which the diatom was not responding because the duration of the water quality level was
too short. For these reasons, the Water Quality Index used is the only value provided in the pages

illustrating the dominant species found in this project.

4.7 Comparison between the rating of Van Dam er al. (1994) and the rating provided by the
Water Quality Index

A comparison was made between those species that were found in both the van Dam et
al. (1994) data and the species found in this project. This was achieved by comparing an average
van Dam value and our average Water Quality Class using regression analysis (Statistica). In the
case of the Water Quality Class, the TDS value was omitted so as not to bias the results with what

would effectively be a double TDS component.

4.8 Comparison of the Swartkops water quality classes (Project KS/814) and the Water
Quality Class for species found in all South African rivers sampled in Project KS/1107
The purpose of this set of calculations was to gain an impression of whether the species

classes changed as water quality changed. The comparison was undertaken using data for the 13
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Figure 2. Discharge (m” s™') at site D between June 1997 and April 1999. Numbers indicate
consecutive sampling sessions. No flow data available for sessions | and 21

The maximum and minimum water quality values analysed by the Department of Water
AfTairs and Forestry for samples from this project are given in Table 1. They show that certain
South African river sites have concentrations of chlonde, fluoride, sodium, nitrate, sulphate and
TDS that would render them unsuitable as drinking water by, for example, Canadian standards
The presentation of diatom data as an indication of water quality can be done by simply showing
the actual water quality values of the sites in which the diatom species were found. The problem
with that approach is that the reader is left without any perspective of where the species lies in the
context of all South Afncan water quality values. If an index of water quality is constructed from
all the water quality data collected in this project, the spread will be very great and, therefore, not
useful. For this reason the choice was made to construct an arbitrary index using data from the
Swartkops River. This choice was made because, as has been said, information was available
from collections made from 6 sites over a penod of 13 consecutive months. The analysis of water
quality data was undertaken by DWAF (RQS) Pretoria and included samples from sites situated
in the mountains west of Port Elizabeth down to contaminated sites near Despatch, a heavy

industry arca
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mg.l". The corrected distribution of the F-data representing sites from where a complete data set
was available is shown in Figure 3.

After the fluonde data were comrected, a further multiple regression analysis of the TDS
components and TDS itself showed that concentrations of fluoride and ammonia were still not
significantly correlated, but that phosphate and silicon were (Table 4). An investigation of
fluoride and ammonia data did not reveal any further errors that could be attnbuted to
transcription. Hence, the conclusion must be that the reported amalytical data are in ermror
somewhere at the point of analysis. Ammonia is very difficult to analyse accurately because of
absorption of gaseous NH, from the atmosphere. However, no such difficulty seems to exist for

silicon.

Twonde

Figure 3. Frequency distribution of fluonide at the different stations where samples were taken
duning the study

The relationship between the diatom WQI and the average value obtained by van Dam et al
(1994) for the same taxa was tested by regression analysis. A visual relationship is presented in
Figure 4. The data show that there is a positive relationship between the average values derived
from the van Dam et al. (1994) data and the WQC data from this project. Although the R’ value
was low, it is necessary to recall that the van Dam sources include historical non-quantitative
data. While the data in this project are quantitative, they are mainly from single samples from a
large number of sites, rather than a large number of samples from a small number of sites. Water

quality vanability in this context is an aspect discussed later.
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5.2 ESTUARY PELON

5.2.1 Dominants

The results showed that 168 taxa were either dominant or sub-dominant (>10%) in the
289 sites sampled. Of these 168, 122 taxa were found as dominants. Species with a frequency of
< 10 % were ignored. The remaining 46 were found at a frequency of > 10% but were never
dominant.

NAVIGREG (Navicula gregaria Donkin) was found 57 times, 36 times as the dominant
and 21 as the sub-dominant (>10%). Of the 36 sites at which 1t was dominant, 19 were intertidal
while 17 were subtidal, indicating no preference for either. The salinity in which the species was
found ranged from 1 10 36 g.I". This wide range of habitat has been reported in the literature
(Sims et al. 1996; Lange-Bertalot 2000; Schoeman and Archibald 1976), which also showed that
the species has a widely vanable morphology. In order to examine whether the wide range of
salinity tolerance might also be correlated to gross valve morphology, the original slides were re-
examined. This was to see if there were different morphological charactenstics within the taxon,
upon which they might be separated. Using the descriptions from Barber and Haworth (1981) the
following attributes were examined: valve ends (subcapitate to rostrate), stniae (parallel
throughout to slightly radiate at the centre), acrolae (rod-shaped to almost invisible), axial area
(parallel and abruptly widening to a circular central area), raphe (straight on a ndge-like and quite
wide axial arca, or on a narrow axial arca)

No morphological relationships could be associated with any salinity value or range.
Sims (1996) showed that N. gregaria is considered 1o occur in fresh, brak or marine habitats,
Sims (1996) also indicated that the taxon is quite variable; a point also made clearly by Round
(2001). NAVIGREG occurred 7 times in the Breede Estuary. On 5 occasions, it was found on one
sampling date viz,, the 18 March 2000. Figure 5 shows that the distnbution of salinity was
unusual in that the upper three sites (3, 4 and 5) were fresh because of heavy rains. The data in
Figure 5 illustrates the problem of salinity in estuaries, in that at any one site salinity changes
depending on the tide and the discharge of freshwater from the river,

NAVIGREG was found in estuanies all around the coast of South Africa from the
Olifants Fstuary on the west coast 1o the Mngazana Estuary just south of Port St Johns on the cast
coast. It seems unlikely therefore, that it has a specific temperature preference. It seems to have
been well named but is not a useful species as a specific estuarine habitat indicator because it is

also very common in South African rnivers.
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difficult to identify. This is not the case however, because while its taxonomy might be difficult,
it is casy 10 recognise.

The taxon found at the third highest frequency was NAVISALI (Navicula salinicola
Hustedt) initially believed to be dominant at 13 sites. The salinity of the water with this taxon
ranged from 0 to 30 g.I"'. Except for three sites that had salinity values of 0, 5 and 6 g.I", the
salinity ranged from 27 to 33 g.I", indicating that the taxon is mostly an indicator of a strong brak
or marine habitat. Images of all 13 examples of this taxon were examined without prior reference
to the salinity at the site where they were found. The results were that three images showed
different charactenstics to the others. All three of them fell into the low salinity ranges. Since
NAVISALI is the code name for Navicula salinicola Hustedt, a marine to high brak taxon
(Lange-Bertalot, 1996), the probability was that it had been mis-identified imitially. Further
examination of the three images indicated that they were more like NAVITENE (Navicula
tenelloides Hustedt), a freshwater taxon (Sims, 1996). They were therefore transferred to
NAVITENE. (For further comment on possible mistaken identity between NAVISALI and
NAVITENE, reference 1s made to Archibald (1983, pg 200-201) and his discussion of the
possible initial misidentification of the two taxa by Simonsen and Cholnoky).

The remaining 10 taxa of NAVISALI were all from habitats having salinity values
ranging from 27 to 33 g1, In estuaries where freshwater has been flowing continuously for some
days or weeks, the salinity gradients are frequently both vertical and longitudinal. This means that
if a sample has been taken from a site below the low-water depth, it is still possible that the
habitat will have experienced low salinity, or freshwater, for a long or short duration. Simularly,
the further the inter- and subtidal samples have been taken up the estuary, the greater the
likelihood that there will be a lower salinity than those near the mouth and therefore more
influenced by tidal surge.

In addition to the 10 occasions where NAVISALI was dominant, it was also found as the
sub-dominant on 6 occasions.

AMPHSUBL (Amphora sublaevis Hustedt) was found 14 times and domunant at 10 sites.
All of the latter had salinity values of between 24 1w 38 g1, placing it in the high salinity to
marine indicator range. On closer examination, the data revealed that it was found only in sites
that were strongly marine influenced. The one case that might be problematical was that where
the salinity was 24 g |"'. This site was in the Olifants Estuary at the intertidal site at the mouth.
Work done at this site (Bornman, et al. 2002) showed that the intertidal sites were adjacent to a
salt marsh in an and region. Our interpretation of this is, therefore, that the species is marine and

when found in an estuary is an indicator of scawater penetration. The species was located on a
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freshwater and low salinity (7 g.I''). Where it was found in the Swartkops Estuary, the salinity
data are not recorded, but it was at the head of the estuary at site 5 and therefore at low salinity.
The site where the salinity was recorded as 38 g.I" was in the Keurbooms Estuary at intertidal 2.
This was an odd reading, because intertidal 1 had a salinity of 34 g.I'' while intertidal site 3 had a
salinity of 19 g.I". The salinity of 38 g.I" was, therefore, the highest recorded from the estuary.
Krammer and Lange-Bertalot (1991) noted that Archibald had found it in brak and in freshwater
sediments. However, the aerolae were somewhat different to normal, which raised doubt as to
whether it was a true example of the taxon. The genus is most commonly epipelic in freshwater
but with a few taxa in the plankton (Round er al. 1990). The genus is colonial and, when it is
digested, it commonly occurs in quite high numbers. The frequency where it was found in 38 g1
was the lowest of all the sites (12%). This may indicate that the species is more of a fresh to low
salinity indicator and that the single sighting in high brak was abnormal,

NAVITENE (Navicula tenelloides Hustedt) was dominant at six sites (plus 3 sub-
dominant). Of the dominants, 4 were found in low brak to freshwater, but two were found at > 30
g.I". Sims (1996) considers the species to be found in freshwater, The only other reference to the
species is Archibald (1983) who found it in the Sundays Estuary at high salinity. His comments
are in accord with the data from this study. Archibald (1983) was of the opinion that NAVITENE
may form a “continuum”™ with NAVISALL

DIPLELLI (Diploneis elliptica (Kutzing) Cleve) was dominant at 5 sites (plus 7 sub-
dominant). The dominants were found where the salinity was low to medium brak (9-28 ppt).
Sims (1996) considered it an indicator of fresh to brak water, without being more specific. The
data from this study appear to confirm a low to medium brak status,

HANTDIST (Hamschia distinctpunctata (Hustedt) Hustedt) was also dominant at 5 (plus
3 as sub-dominant) sites with salinity values of 0 to 17 gI"'. Sims (1996) considered it to be a
freshwater taxon while Lange-Bertalot (2000) stated it to be a manne species but found in
freshwater but with a high ion content, i.c. low brak. The data in this study indicate low to
medium brak.

NAVICfIN (Navicula cf. incerta Grunow) was found at medium brak to marine salinity
values. This species has been named this way but it may not even be a Navicula. Cox (2002)
declared that she had not seen anything like it before which means that it may be new to science
and more work needs to be done on it. NAVIPERM (Navicula perminuta Grunow) was found in
medium brak sites. Lange-Bertalot (2000) considered it a brakish species. NAVIPHYL (Navicula
phyllepta Kutzing) was found in low brak. Lange-Bertalot (2000) reported, “it is probably

cosmopolitan, inaccurately known due to frequent misidentification. Found only in brakish or
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There were 71 taxa that only occurred on a single occasion as the dominant. These are listed in

Table 7.

5.2.2 Sub-dominants

The results showed that 46 diatom taxa were found as sub-dominants (count > 10%6 of the

1012l counts but not the dominant taxon). Where relevant, data about them have been included in

the section on dominants. Images and codename descriptions can be found in Section 2 : Estuary

Diatoms,

Table 5. The epipelic diatoms found as dominants on 3 occasions, The salinity values of the water

are provided as g.1"' (*

number of occasions found as sub-dominam).

| | Salinity values for | Sub- ]
‘Code name = 3site occurrences D*  Comments '
[AMPHCOv2, 34 4 35 | 1| Mainly a marine genus with some freshwater 1
L species (Round et al. 1990).
AMPHHOLS IR 25 25 | 6 | Marine species (Sims, 1996)
COCCcfth 0 0 13 0 | Genus is freshwater to marine (Round er al. 1990).
CYLICLOS | 16 | 31 | 39 | 6 |Marine epipelon (Round ef al. 1990).
PARLBERK| 34 | 35 | 38 | 2 |Marine widespread (Lange-Bertalot, 2000),
| | Marine (Sims, 1996)
PLEUDELI 2 4 27 | 2 |Type locality Baakens River, Port Elizabeth. Also
Sundays Estuary & Great Fish Estuary (Archibald
l 1983)
PROSBUbu | 21 29 35 | 0 |Marine benthic & planktonic genus (Round er al
1991)
SEMIsp02 37 37 8 2 | Marine epipelic genus (Round er al. 1990).
SEMIsp05 15 24 13 1 Marine epipelic genus (Round er al. 1990).
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. Table 7. The epipelic diatoms found as dominants on 1 occasion. The salinity values of the water
are provided as g1, (* = number of occasions found as sub-dominant).

Code name | Salinity |Sub-D* | Code name | Salinity 'Sub-l)‘j

. ACHNAMOE | 25 0 INAVICRYL | 20 0 |
ACHNCONS |10 0 |NAVIERIF 33 0
ACHNMINU | 0 0 |NAVIHAST 0 0

-2 ACHNOBLO | 0 I__INAVIMOLL| 13 | 0
AMPHABLU | 26 1 INAVIRAmu | 29 0
"AMPHCCO 27 0 |NAVIARm 28 0

. AMPHCOMM, __ § 0 NAVIVAva B 0
AMPHCOV] 1 0 |NAVIVIro 0 0
AMPHCYMB| 30 0 | NITZafpe 35 1

. AMPHDECU | 36 0 | NITZANGU | 26 3
AMPHJOST | 30 0 INITZCAPI2) 34 0

. AMPHOVaf | 30 0 | NITZFONT 35 1
AMPHPROT | 35 2 NITZLINK 39 1
'AMPHPSEU | 33 0 *NITZPELL 30 1

. BERKsp0) 14 0 INITZSIGM E_ 43
CALOcHY S 0 |NITZSPAT 35 0
COCCcfAR 29 0 |OPEPHORS | 34 3

. CYLIGRAC 34 2 |OPEPMARI 29 0
DIPLMINI 33 0 |PARLspOl 10 1
DIPLOBLO 2 0 |PETRHUva 24 1

. DONKRECT | 32 0 |PLACcfCL 3 0
DONKspO1 25 I__|PLACCfEL | 22 | o0 |
ENTOPApa 34 2 |PLAGMAXI | 34 0 |

|23 EUTICISO 0 0 |PLAGTAYR | 30 2
FALLTENE | 13 0 |PLEUAEST % |0
GYROPRc! 24 3 |PLEUSALI 25 | 0

(3 GYROSCAL | _ 0 3 |SEMIspOl 8 2|
GYROsp01 24 0 | SEMIsp4 13 0
HASLCRUC | 35 2 |STAUPACH 0 | 0

. HASLSPIC 20 0 |SURIBREB 26 0
MAGLEXIG | 26 0 |TABIFLOC 0 0
NAVIARar 20 0 |TRYBCALI 0 ]

. NAVIcfin 25 0 |TRYBCONS | 33 B
NAVicipe 26 0 |TRYBHUNG| 20 0

. NAVIClle 0 | |[TRYBLITT 10 2
NAVICING 3 0 a

. 29
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Table 8. List of all the taxa found in the nver study arranged in order of, cither number of times each was found as either,

dominant of sub-dominant, the number of times each taxon was dominant and the maximum frequency that each taxon was found.

By all coumt By Dom count By % frequency
Code All Count % Freq  Dom Code All Count % Freq Dom Code All Count % Freq  Dom
Count Count Count
| NAVIGREG 46 7 31 1 NAVIGREG 46 n 3] § SELLPUpu 17 9% 1
2 ACHNMINU 27 65 9 s SELLPUpu 17 95 [l 118 PINNGIH | 98 |
3 NITZPALE 24 70 10 3 NITZPALE 24 70 10 18 PLACDECU ? B8 7
4 NAVIVIro 17 75 7 7 NAVIHESI 12 39 10 44 ACHNEXIG 2 78 2
5 SELLPUpu 17 98 11 2 ACHNMINU 27 68 9 54 EUTIINCI 2 77 2
6 FALATERA 13 40 5 4 NAVIVIo 17 7% 7 4 NAVIViro 17 75 7
7 NAVIHESI 12 39 10 8 FRAGELLI I 47 7 65 SURIANGU 2 75 2
8 FRAGELLI 11 47 7 10 NITZFRUS ] 28 7 116 NITZUMBO l 7% |
9 NAVICAPI 11 il 4 15 NAVIMEme ) 50 7 | NAVIGREG 46 7 31
10 NITZFRUS 1 % 7 18 PLACDECU K8 7 3 NITZPALI 2 70 10
11 NAVIHUca 10 33 k) 6 FALATERA 13 40 5 14 CYMBTURG N o6 5
12 NAVIPHYL 9 37 5 12 NAVIPHYI ] 37 5 2 ACHNMINU 27 65 9
13 ACHNENGE K 23 2 14 CYMBTURG 8 o6 5 15 NAVIMEme 8 50) 7
14 CYMBTURG 5 66 5 9 NAVICAM 1 3l 4 31 NAVIClle 4 50 2
15§ NAVIMEme 5 50 7 11 NAVIHUc¢a 10 33 3 64 PLEUDELI 2 50 !
16 NITZDESE 7 29 2 19 BACIPAXI “ 20 } 88 FRAGFASC | <0 |
17 NITZGRAF 7 ]| 2 20 DINEPUEL O 2 3 231 ACHNOBLO 5 49 2
I8 PLACDECU 7 88 7 22 NAVIMENI O 25 3 63 PLACspD] 2 47 2
19 BACIPAXI . 20 | 26 NAVIPSHA 5 32 3 8 FRAGELLI 1 47 7
20 DINEPUEL 6 22 3 13 ACHNENGE 8 23 2 14 NAVITRIV 4 45 2
21 NAVICRYP " 17 | 16 NITZDESE 7 29 2 99 NAVIPUPU | 44 l
22 NAVIMENI 6 25 3 17 NITZGRAF 7 3l 2 38 COCCPEDI 3 40 2
23 ACHNOBLO 5 49 2 21 ACHNOBLO 5 49 2 6 FALATERA 13 40 5
24 DIATVULG 5 1] 2 24 DIATVULG 5 i) 2 76 CALOTHER 1 19 |
25 NAVIHEIM 5 27 2 25 NAVIHEIM 5 27 2 7 NAVIHESI 12 19 10
26 NAVIPSHA § 12 3 31 NAVIClle 4 S0 2 81 CYMBTUMI 1 1R |
27 NITZDISS 5 20 ] 13 NAVITELO 4 W0 2 112 NITZNANA | 18 0
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By all connt

By Dom count

By “¢ frequency

Code Al Count % Freq Do Code Al Count % Freq Do Code Al Count "% Freq Dom
Count (ount Count
'S NITZPACH 5 4 NAVITRIV 14 30 LUTITENI $ 1%
9 ENTOALAT $ | iIx COCCPED) 1 ' NAVICRY P 6O i
W FUTITENI 4 4 ACHNEXIG ) NAVIFHYL ] 17
1l NAVIClke i ] 2 I AMPHSURT Y 2 4 EUTNIFALA L
12 NAVICONI ! . | COCCPL AL 7 ) ® NITZDIST V6
13 NAVITELO i ) 2 i EUTHINCI 77 2 NAVIHUca 1 } i
1 NAVITRIN | s 2 63 PLACsph] i - 7 AUCHNABUN i 31
15 STAUCRLK i 1 65 SURIANCGI 7 2 ' NAVIPSHA S } i
I TRYBOONS i [ | NAVICRYP ( 17 32 NAVICONI | J
| ACHNABLUN | R T NITZDISS 20 19 PLACCLEM 5
I8 COCCPED Y h 'S NITZPAC] N ) FRUSROS
9 CYMBTURG '- 9 ENTOALAI | 2 24 DIATVULG } )
W NITZCAP) i "N 0 FUTITENI | N | 9 NAVICAPI | ' |
I NITZFASK i ) 0 12 NAVICONIK ! 12 | 17 NITZGRAI ] } )
12 NITZFON1 i S STAUCRL( i 1 ' ('RATPERR ) W
13 NITZLINI i ACHNABUN 9% NAVIPSLA 3
I ACHNEXIG . N ) 4 TZCAP A NAVITELD | 3 b
15 ACHNHUNG . 1 0 17 AMPHLIBI ( | 12 NITZFON] i 0
i ACHNMIMI 2 7 0 SO0 CALOSCTHU 3 2 In NITZDES] ) )
| AMPHLIBI ) CRAIPERR . W 10 NITZFRUS | ) 4
I8 AMPHSUHNHT ) ; ) NAVICRex N 6l PEACELel 2 ) 0
19 BRACspO] ) ) [ NAVIMOLI ) 9 CYMBITUR( } X (0
0 CALOSCHI 2 &4 PLEUDELI ) S0 W NITZCAM 3 8 |
S1 COUCPLAC 2 . ) 'UAMPHPEDI P2 | 103 NAVISUT) | '8 0
52 CRATPERR 2 \ '6 CALOTHER W 25 NAVIHEIM S =7
P OYMBASHE ] 81 CYMBTUMI N | COCCPLAC . 7
§ FUTHNCI 83 ENTOsp02 > 62 PLACELS 2 . (L
GONECLja 4 0 s4 EUTIFALA ) 17 NAVIMENI O
56 NAVICRex > 1% ] 8% FRAGEIASL S 68 ACTHINKRYO | 25 0
'\'W
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By all comnt By Dom count By 5 froquescy
Code AN Count % Froq Dom Count Code AR Count % Freq Dom Count Code All Coust % Freq  Dom Count
57 NAVIMOLL 2 21 1 89 FRUSROST | 3l | 125 SYNETABU | 24 1
58 NAVIVAND 2 13 0 93 MAGLELLI | 16 | 13 ACHNENGE % 23 2
59 NITZPAAE 2 16 0 9% NAVIPSLA | 30 | 110 NITZLIe | 22 1
60 NITZRECT 2 16 0 99 NAVIPUPU | “ | 20 DINEPUEL 6 22 3
61 PLACELel 2 28 0 108 NITZDIST | 16 | 123 SURIBREB | 22 1
62 PLACELGI 2 25 1] 109 NITZGRAC | I8 | 73 AMPHPEDI | 22 |
63 PLACspO] 2 47 2 110 NITZLIwe | 22 | 49 BRACsp01 2 21 0
64 PLEUDELI 2 50 | 116 NITZUMBO | 75 | 72 AMPHCOGN | 21 0
65 SURIANGU 2 75 2 117 PINNBRAU | 13 | 53 CYMBASPE 2 21 0
66 RHOPGIBA 2 10 0 118 PINNGIL 1 98 | 29 ENTOALAT Rl 21 |
67 ACHNDELI | 19 0 119 PLACCLEM ] 32 | 50 CALOSCHU 2 21 |
68 ACHNKRYO | 28 0 123 SURIBREB | 22 | $7 NAVIMOLL 2 21 |
69 AMPHeMO | IS 0 125 SYNETABU 1 24 | 19 BACIPAXI 6 20 1
70 ACHNSUAT 1 11 0 36 TRYBCONS 4 17 0 83 ENTOspO2 1 20 |
71 AMPHCOFF 1 IX 0 39 CYMBTURG 1 28 0 104 NAVITENT i 20 0
72 AMPHCOGN 1 21 0 41 NITZFASC 3 12 0 27 NITZDISS h ) 20 i
73 AMPHPEDI | 22 | 42 NITZFONT 3 29 0 67 ACHNDELI | 19 0
74 BRACBREB | 14 0 43 NITZLINE 3 7 0 48 AMPHSUBT 2 19 2
75 CALOspOl [ 15 0 45 ACHNHUNG 2 13 0 87 FRAGCAva | 19 0
76 CALOTHER | 39 | 46 ACHNMIMI 2 7 0 85 EUTITRIN 1 19 0
77 COCCspO1 | 13 0 49 BRACspDI] 2 21 0 S6 NAVICRex 2 I8 1
78 CYMALIBR | 10 0 §3 CYMBASPE 2 21 0 69 AMPHcfmo | I8 0
79 CYMBKAPP | 15 0 §5§ GONECLja 2 14 0 92 HANTDIST | I8 0
80 CYMBMINU | 12 0 58 NAVIVAND 2 13 0 96 NAVIHUNG ) I8 ]
El CYMBTUMI 1 I8 | 59 NITZPAAE 2 16 0 109 NITZGRAC | I8 |
82 CYMBOAHU 1 12 0 60 NITZRECT 2 16 0 28 NITZPACE 5 1% |
K3 ENTOsp02 1 20 | 6] PLACELel 2 2K 0 71 AMPHCOOFF 1 I8 0

Table 8 continued.
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By all connt By Dom conmt By “% frequency
Code A Count “¢ Freq Dom Code Al Count % Freq Dom Code Al Count % Freq Dom
Count Count Coumt

x4 EUTIFALA 62 PLACELGI )4 ( 16 TRYBOONS s
8 FUTITRIN v 0 o6 RHOPGIBA p. " 0 13 NIIZLINI 0
6 FALATENI 15 0 67 ACHNDELI | | 1] 16 ACHNMIMI 7 0
87 FRAGCAva 19 0 6% ACHNKRYO | ) 1] 105 NAVIVIL 0
K8 TRAGEAMS 0 &9 AMPHCIMOD | ) i) 91 MAGLELL) (
%0 FRUSROST 70 ACHNSUAT | 0 17 AMPHLIBI .
o GOMPANGI 14 1) AMPHOOK] | N (1 <o NITZPAAL 0
gl GONEPARY 10 0 13 AMPHCOOGN | ) ] o NI i 0
YY) HANIDISI IX 1) ' BRACHRER | |4 ] 11S NHTZSoN ) )
91 MAGLELL] 16 75 CALOspOI | | 0 75 CALOsp | I 0
94 NAVIAGLI 15 0 17 COCCsp| | 13 0 9 CYMHUKAMP | | ()
s NAVINILC R ) s CYMALIBRR | ) 86 FALATENI | 0
o NAVIHUNG s ) v CYMBEAPP | 0 g GOMPANGI | | 0
97 NAVIPER 0 %00 CYMBMINI | 0 M NAVIAGLI | 0
i NAVIPSIEA 0 % CYMBOAI | 0 114 NITZSIGM | 0
gy NAVIPUPL M %5 EUTITRIN 19 0 122 SELLMn 0
100 NAVIRIIYN 4 0 6 FALATENI | | 0 §5 GONECT pa 14 0
101 NAVISCHR 1 0 27 FRAGCAva | 19 0 100 NAVIRHYN | 4 0
102 NAVISELL 1l 0 o) GOMPANGL | | 0 121 RHOICURN 14 0
103 NAVISLUTI X ) gl GONEPARN | I ) } BRACHRERB 1 )
[0 NAVITENT 0 0 92 HANTDIST I8 0 12 \BEFLOX 14 0
10S NAVIVIL ) g4 NAVIAGLUI 15 0 COCCspl 13 0
106 NEIDAFF] ) 0 s NAVIDULL 13 0 11 NNHBRAI 13
0? NHTZACUI } 0 O NAVIHUN I8 0 STAUCRLA 1 13
g NITZDIS | Wy Y7 NAVIPERI | 1) ) 107 NITZACUI | 13 0
lm NITZGRAC I8 100 NAVIRHYN | 14 0 S8 NAVIVAND ) 13 0
10 NITZ1 e ) 101 NAVISCHR | 0 g< NAVIDLU Lt 13 0

lable ¥ continued
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By all count By Dom count By % frequency
Code All Count % Freq  Dom Code All Coumt % Freq  Dom Code All Coumt % Freq Dom
Count Count Count
111 NITZMICE | 12 0 102 NAVISELU 1 N 0 45 ACHNHUNG 2 13 0
112 NITZNANA 1 I8 0 103 NAVISUTI | 28 0 120 PLMAACUM 1 12 0
113 NITZPUMI | 12 0 104 NAVITENT 1 20 0 41 NITZFASC 3 12 0
114 NITZSIGM | 15 0 105 NAVIVIL [ 17 0 80 CYMBMINU ] 12 0
115 NITZSOL] | 16 0 106 NEIDAFFI 1 12 0 106 NEIDAFFI [ 12 0
116 NITZUMBO | 75 | 107 NITZACUI 1 13 ] 113 NITZPUMI 1 12 0
117 PINNBRAU | 13 111 NITZMICE 1 12 0 124 STNEspl [ 12 0
118 PINNGIh ] 95 112 NITZNANA 1 18 0 111 NITZMICH l 12 0
119 PLACCLEM | 32 | 113 NITZPUMI 1 12 0 82 CYMBOAH!L 1 12 0
120 PLMAACUM ) 12 0 114 NITZSIGM ) 15 n 70 ACHNSUAT | ] 0
121 RHOICURYV | 14 0 115 NITZSOLI | 16 0 102 NAVISELU | 1 0
122 SELLPUny | 15 0 120 PEMAACUM | 12 0 128 TRYBANGI | 11 0
123 SURIBRERB | 22 | 121 RHOICURV | 14 0 101 NAVISCHR | ] 0
124 STNEsp! | 12 0 122 SELLPUny ] 15 0 126 SYNEULNA | 10 0
125 SYNETABU | 24 | 124 STNEspl | 12 0 66 RHOPGIBA 2 10 0
126 SYNEULNA | 10 0 126 SYNEULNA | 10 0 97 NAVIPERI] | 10 0
127 TABEFLOC | 14 0 127 TABEFLOC l 14 0 78 CYMALIBR 1 10 0
128 TRYBANGU | 1 0 128 TRYBANGU | 1 0 g1 GONEPARY ] 10 0

Table 8 continued,
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Table 10. The water quality components (mg.l”’, except for pH and EC) in which
NAVIHEIM was found as the dominant species from all the sites sampled in RSA. The data
compare the minimum and maximum concentrations by comparison with the minimum and
maximum values for all the nvers from where samples were taken. The maximum and minimum
percentiles are shown for each mineral clement.

F\'A\"IIIFIM data All nvers data sile elle
n=12 Min Max Plhn Max Min Max
Ca 200 | 400 | 1.00 | 50400 | 05 [ 78
[CI [ 4000 [ 5100 | 000 | 684300 | 34 | 45 |
b 0.00 010 000 012 0 X
K 0.60 090 | 0.15 | 242.60 r 2]
Mg 3.00 5.00 1.00 | 690.00 6 16 ]
Na [ 2400 | 3000 | 317 | 364500 | 3 a2 |
NH, | 000 | 007 | 000 29500 0 0 |
NO, 000 | 005 | 000 340,16 0 21
pH 700 748 | 420 | 9.57 12 3%
PO, 0.01 0.06 0.00 | 336.00 6 53
Si 17200 T 29 [030] 47.00 82 88 |
50, 500 | 1600 | 206 | 211400 | 2 25
Alkalinity | 7.00 | 2200 | 600 | 851.00 | 1 10
TDS 95.00 | 12200 |34.00] 14139.00 9 19
AVERAGE WATER QUALITY CLASS WITHOUT pH = 1.14

SELLPUpu (Sellaphora pupula var. pupula) was dominant the next most frequently,
having been dominant on 11 occasions. The data in Table 11 show the maximum and minimum
percentiles, SELLPUpu has a South African Water Quality Index of 2.2 while that for
NAVIGREG is 1.7 and that for NAVIHEIM is 1.14

In the case of SELLPUpu, there appears to be a requirement for, or tolerance to, Cl but
not Na as is the case for NAVIGREG and NAVIHEIM. This may account for why it was never
found in estuaries. Si appears to be important, as does a fairly high concentration of PO, The
species occurred in a fairly narrow range of Cl and K (Table 11).

While it may be permissible to make interpretations of this nature for taxa where n is
large, it certainly is not possible to draw the same conclusions for taxa where n is small. In those

latter cases, all that can be ascertained is that the taxon occurred in water of the quality analysed,

which may have been at a time when a mineral “spike™ was passing. The question is, how large
must n be before a reliable WQ index can be awarded?
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Pretoria and on three occasions in site D of the Swartkops River (EC), the Olifants River in
Mpumalanga and the Salskanaal in the Western Cape.

It fell into a narrow pH range but appears to require some Na and Cl in the same way as
did NAVIGREG; indeed its requirements for Na and Cl are also higher that those for
NAVIGREG. Despite this, it has not been recorded in any of the estuaries sampled in RSA.

ACHNMINU (Achnanthes minutissima Kutzing) was the diatom next most frequently
found as a dominant (n=9). It had a calculated Water Quality Class of 2.0, The use of percentiles
shows the taxon to fall into the range 57-97%ule for Ca, 0 10 34%ile for Cl, 38-96%ile for F, 37-
65%ile for K, 22-85%ile for Mg, 10-59%ile for Na, 0-88%ile for NH,, 39-96%ile for NO;, 30-
99% for pH, 6-74%ile for PO,, 1-55%ile for Si, 62-97%ile for SO4, 16-50%ile for alkalinity and
18-60%ile for TDS. This implies it has a fairly high requirement for Ca, F, NH,, NO; and Si but a
fairly low requirement for Cl, Mg, Na and PO,. It falls into the mid-range for alkalinity, K, pH,
SO, and TDS

NAVIVIro, FRAGELLI, NITZFRUS, NAVIMEme and NAVIDECU were each
dominant at 7 sites.

Although NAVIVIro (Navicula vindula var. rostellata (Kutzing) Cleve), with a SWQC
of 1.92, was dominant at 7 sites, there were no WQ data for one of the sites and only partial data
for another. This means that the data represent only 5 full WQ sets. However, using the available
data, this species does not seem 1o be sensitive to Ca, F, NH,, NO,, or PO, because of the spread
between the min and the max percentiles. It was found in the mid-range of percentiles for Mg, pH
and alkalinity but in a fairly low range for Cl, K, Na, SO, and TDS. In the case of Si, it only
occurred at sites where the percentiles were greater than 84.

FRAGELLI (Fragilaria elliptica Schumann), with a SWQC of 2.1 appears to be
insensitive to F, NH,, NO,, PO, or Si since it occurred over a wide range of these dissolved
minerals. It appears to have a fair requirement for Ca, Cl, K, Mg, Na.SO4, Alk and TDS. It was
found in the low to mid-pH range

NAVIMEme (Navicwla menisculus var. menisculus Schumann), with a SWQC of 1.64
had no data for Cl, but Ca, pH and Alk all fell into a narrow mid-%sile range of about 30-80. F, K,
Mg, PO, and TDS fell into the low to mid-range. Na and SO; in high concentration appear to be
unsuitable. The species occurred in water with a very wide range of NH; and NO,, but it appears
to have a high requirement for Si.

NITZFRUS (Nitzschia frustulum (Kutzing) Grunow) has one of the highest recorded
SWQC values at 3.57. Because of this, the data are presented in Table 12
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Swartkops River on three occasions and in the Sundays River at site SR6 on the single occasion
that the river was sampled

CYMBTURG (Cymbella turgidula Grunow) had a SWQC of 1.64 having been dominant
in the Kruger National Park on 2 occasions in the Palala River and in the Harts and Orange rivers,
once each. The concentrations of each of the mineral elements found in these rivers, expressed as
the minimum and maximum percentiles, are shown in Table 13.

The interpretation of the data in Table 13, is that CYMBTURG had & medium to high
requirement for Ca, F, NO, and Si, but a medium to low requirement for Cl, K, Mg, Na, PO, SO,
and alkalinity. The species was found in river water with a wide range of NH,, and is therefore
considered to be insensitive to ammonium ion concentration. It was found in a narrow pH range
between the 65 and 82™ percentiles. The species was only found in river with a low TDS content
(10™ and 23" percentiles).

We believe that n=5 is the lowest number required in order to arrive at any conclusions

regarding the indications of water quality by benthic diatoms.

Table 13. Calculated percentile data for CYMBTURG for cach of the minerals analysed.

%ile

L Min  Max
Ca 22 56
Cl 0 23

F 23 96

K 1 43
Mg 23 —
Na 9 34
NH, 0 97
l'\'O. 28 7
pH 65 82
PO, 0 65

Si 55 95
SO, 1 53 |
Alkalinity 33 65
TDS 10 23

6. CONCLUSIONS

The data presented in this report include information gathered in WRC project KS/814,
which was used by JS van der Molen for his PhD thesis at the University of Port Elizabeth,
Project KS5/1107 and an MSc project on water quality and benthic diatoms in estuaries, by Ms C,

Minné. The latter project was a co-operative effort between K5/1107, RQS and Ms C. Minné,
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remember that even though the mineral content of the water may not change, a species change

may occur in response 10 other habitat features such as sediment type, water flow rate or shading.
This project (K5/1107) and its predecessor (K5/814) have achieved the following:

(n

(2)

(3)

4)

(5)

(6)

(N

The South African diatom literature has been reviewed from an international
perspective. The review has shown that what is available is largely taxonomic but
extremely valuable from the perspective of future work that will and must be
undertaken on the benthic diatoms in the rivers and estuaries of South Africa. In most
of the existing references examined, sites have referred to nivers, e.g. Swartkops
River, with little indication of the location. This means that inferences are required
from the species concemned as to whether it is a freshwater, brak or marine specimen,
Despite this shortcoming, the species have been named and are well known in the
international literature. This study has placed many of the benthic diatoms into
specific ecological niches and, while this is by no means complete, it must be seen as
a valuable start.

The project has resulted in a collection of benthic diatom specimens from rivers in
most of the phytogeographical regions of the country. These are preserved as images,
as slides and in specimens of the diatoms contained in 1ml vials that are preserved in
the herbarium of the University of Port Elizabeth.

Specimens on benthic diatoms have been collected from estuaries located all around
the South African coast. As is the case for the nver benthic diatoms they are
preserved as images, as slides and in specimens of the diatoms contained in Iml vials
that are preserved in the herbanum of the University of Port Elizabeth.

The basis of a genus identification system has been prepared for researchers starting
out in benthic diatom research. At the same time, a substantial number of diatom
images are now available from which more advanced rescarchers can make
identifications.

During this study, students have been trained in the methods of collecting specimens
in the field, of cleaning and preparing slides for light and scanning microscopy and in
identifying dominant taxa.

The facilities at the University of Port Elizabeth have been made freely available to
rescarchers from other institutions.

This report will be freely available to all who request it from the Water Research
Commission. In addition to the written report, a compact disk (CD) will be made
available 1o anyone who wishes to use the data in that format. The CD will be
important to rescarchers interested in identifying species. The diatom images are
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o

The images of all the benthic diatoms produced in this project need to be identified in
order 10 produce a large database that can be taken forward towards the construction
of an index system such as has already been implemented in France.

3. More data needs 1o be collected from a few sites in one or two rivers that expenence
changes in water quality. The probability is that the most suitable site will be one
where the water quality fluctuates from Class 1 10 3 or 4 from time to time. A suitable
site may be one where flow becomes severely restricted during drought peniods or
one near agricultural or industnial sources of pollution. Because industry may produce
pollution with a high frequency, an agncultural site may be preferable. Weekly data
are required to resolve the information.

4. This project has clearly illustrated the need for more data to be collected. This need

not necessanly be an extension in terms of new sites. The most suitable extension

may well be to resample all the nvers

o

An important question i1s what NAVIGREG (Navicula gregaria) is indicating. This
species may be more than a single taxon or it may be indicating changing conditions
Because it occurred in the greatest frequency it is clearly very important. In this
project slight differences in morphology were observed but the differences could not

be associated with any differences in water quality

7. PROJECT OUTPUTS
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Minne, C. (to graduate in 2004). Diatoms as indicators of water quality in estuaries: a
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SECTION 1 : APPENDIX

Codenames assigned to the diatoms

Genus species Codename
Achnanthes abundans ACHNABUN
\Achnanthes amoena ACHNAMOE
Achnanthes \brevipes var bervipes ACHNBRbr
\Achnanthes conspicua ACHNCONS
\Achnanthes cf oblongata ACHNcIOB
Achnanthes |delicatula ACHNDELI
Achnanthes lengebrechti ACHNENGE
Achnanthes exigua v exigua ACHNEXex
Achnanthes \hungarnica ACHNHUNG
Achnanthes kryophila _____'ACHNKRYO
\Achnanthes kueidsi ACHNKUEL
|Achnanthes iminutisima ACHNMINUI
\Achnanthes \minutissima var gracilima ACHNMIgr
|Achnanthes loblongela _ACHNOBLO |
Achnanthes Subatomoides ACHNSUBA
Amphora abludens AMPHABUL
Amphora acutiuscula AMPHACUT
Amphora \angusta AMPHANGU
Amphora arcus AMPHARCU
Amphora castelata AMPHCAST
Amphora ___lcf coffeaeforrms AMPHCcfCO
Amphora cf montana AMPHCFMO
\Amphora «<f lucaie AMPHCLU
Amphora ¢f strigosa AMPHCIST
Amphora coffeaeformis AMPHCOFF
Amphora coffeaeformis var. 1 _AMPHCOV1
Amphora wolfeaeformis var 2 AMPHCOvV2
Amphora cognata AMPHCOGN
Amphora communtata AMPHCOMM
Amphora decussata AMPHDECU
Amphora exigua ——a AMPHEXIG
Amphora _____|helenensis AMPHHELE
\Amphora \holsatca AMPHHOLS
\Amphora jjostesorum AMPHJOST
Amphora |hbyca JAMPHLIBY
Amphora _ovalis var affirus AMPNOVaf
Amphora pediculus AMPHPEDI
Amphora \proteoides AMPHPROT |
Amphora proteus AMPHPRUS
Amphora pseudohyalina JAMPHPSEU
Amphora isubacutiscula AMPHSUBA
Amphora isublaewvis AMPHSUBL
Amphora \terroris N AMPHTERR
Astartiella punctifera ASTAPUNC
Astartella icf bahusiensis ASTACfBA
Astameila sp01 ASTAspO!

X



paxilifer BACIPAXI

eleya runlans BERKRUTI
Berkeleya \micans BERKMICA

eleya Sp01 BERKsp01
Brachysira brebissonii BRACBREB
Brachysira sp. 1 BRACsp01
Caloneis cthyalina CALOcfHY
Caloneis schumanniana CALOSCHU
Caiorais lsp01 —lcALOspOY
Caloneis [thermalis CALOTHER
Cocconels '¢f thienemannii COCCcfTH
Cocconeis \cfarenicola COCCcfAR
Cocconeis engelbrechtii COCCENGE
Cocconeis COCCPEDI
Cocconels ﬂ COCCPLAC
Cocconeis vareughypta COCCPLeu
Cocconeis scutelium lcoccscut
Cocconies lsp.1 cOCCsp01
Craticula halophila CRATHALO
|Craticuta tettii CRATPERR
|Cylfindrotheca | CYLICLOS
|Cyfindrotheca acils CYLIGRAC
Cymatopleura Jibrile CYMALIBR
Cymbefa a CYMBASPE
Cymbetia kappi CYMBKAPP
Cymbela minuta CYMBMINU
Cymbefla Loahuensis CYMBOAMU
Cymbelia turmnvda CYMBTUMI
Cymbella turgidula CYMBTURG
Diatoma vuigaris IATVULG
Diploneis icaffra PLCAFF
\Diploneis ' DIPLELLI
Diploneis linterrupta _DIPLINTE
Diploneis iminima DIPLMINI
\Diploneis oblongeila DIPLOBLO
Diploneis DIPLPARM
Diploneis DIPLPUEL
Donkinia recta DONKRECT
Donkinia ISp. DONKspO1
Encyonema minutum NCYMINU
Entomoneis alata [ENTOALAT |
Entomoneis var paludosa  |ENTOPApa
'Entomoneis sp.01 |[ENTOSpO1
Eunotia |falax v groentandica __ |[EUNOFAgr
\Ew  |ncsa [EUNOINCI
Eunotia |intermedia |[EUNOINTE
Eunotia |soleirolit |[EUNOSOLE
\Eunotia |tenena [EUNOTENE
Eunotia |trinacnia [EUNOTRIN
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Falacia L.'qnera FALLTENE
Fraglana |capucina v vauchenae FRAGCAva
Fragiana |eliptica FRAGELLI
Fragiana fasciculata FRAGFASC
Fragiana isp.1 — FRAGspO1 __
Frustuha _rostrata FRUSROST
Gomphonema angustum GOMPANGU
Gomphonema __clevei v javanica GOMPCLja
Gomphonema parvulum GOMPPARV
Gyrosigma Aacuminatum _____GYROACUM
Gyrosigmi Jfasciola var arcuatum  GYROFAar

Gyrosigma

prolongatum v closteroidesGYROPRC

\Gyrosigma scalprowdes GYROSCAL
Gyrosigma Ssp GYROsp01 |
Gyrosigma SIompsi GYROSTOM
Hantzschia distinctpunctata HANTDIST
‘Haslea \crucigera HASLCRUC
\Haslea \ostreana HASLOSTE
Haslea |spicula HASLSPIC
‘Mastogloia \eliptica MASTELLI |
‘Mastogloia exigua MASTEXGU
Navicula labscondita NAVIABSC |
Navicula ‘f.]("QUOfcl NAVIAEQU |
Navicula laguthasica NAVIAGUL
Navicula |arenana var arenana NAVIARar
Nawvicula jarenana var rostellata NAVIARr0 |
Navicula \bahusens:s NAVIBAHU
Navicula besarensis NAVIBESA
Nawvicula \bremensis NAVIBREM
Navicula capitatoradiata_ NAVICAPI
Navicula __cf cincta NAVIctCl
Nawvicula _ |ef aulcts - NAVIctDU
Nawicula (cf enfuga NAVICIER
Nawvicula icf incerta NAVIciIN
Nawvicula 'f,'f perminula NAVIcIPE
Navrcula cincta NAVICINC
Navicula cincta v leptocephala NAVIClle
Nawvicula |confervacea NAVICONF
Navicutla erucicula v cruciculoides  NAVICHcr
Nawvicula cryptccephala NAVICRYP
Nawvicula crypiocephala v exiis NAVICHex
Navicula cryplolyra NAVICARRA
Nawvicula cryplotenelia NAVICALA |
Nawvicula JeCUSSS NAVIDECU |
Nawvcula dehissa NAVIDEH!
Navicula duerrenbergiana NAVIDUER
Navicula enfuga NAVIERIF
Navicula J[fracta NAVIFRAC _
)\.’.‘v»-ru:w—‘—.— |frugalis NAVIFRUG




Navicula \gregaria NAVIGREG
L3 Navicula lgregaria var 1 NAVIGRV!
avicuta __NAVIHAST _|
vicula i 1 NAVIHEIM |
. Navicula unganca NAVIHUNG |
Navicula hungarica var. capitata___ NAVIHUca |
Navicula menisculus NAVIMENI |
. Navicula menisculus v menisculus NAVIMEme |
Navicula mollis NAVIMOLL
. Navicula normalordes NAVINORM
Navicula ina NAVIPERI
Navicula ﬁm NAVIPERM
. Navicula fa NAVIPHYL
Navicula lolanceolata NAVIPSEU |
Navicula mossima var mucosa INAVIRAmu ‘j
. Navicula la NAVIRHYN |
Navicula ‘ INAVISALI
Navicula i NAVISCHR
. Navicula 01 NAVispO1 |
vicula lsp 02 NAVIsp02
Navicula |sp 03 NAVIsp03
. Navicuia _|subcostulata NAVISUBC
Navicula |subtkssima NAVISUBT
. ‘Navicula |[tenefioes INAVITENE
Navicula triviaks INAVITRIV
‘Navicula vandami INAVIVAND
. ‘Navicula vandamii var vandamii  INAVIVAva
Navicula vindula var.rostellata INAVIVIro
Neidium atfine ~ NEIDAFFI
. Nitzschia acula INITZACUL
Nitzschia aff perndistincta INITZatFP
Nitzscha angularis var (?) INITZANGv
. Nitzschia __laremonica INITZAREM
Nitzscha \capiteNata INITZCAPI
Nitzscha \capitehata (2) INITZCAP2
. Nitzschia ot linke INITZCFLI
Nitzschia \clausii INITZCLAU
Nitzschia compressa INITZCOMP
. Nitzschia desertorum INITZDESE |
Nitzschia __ldissipata fN!Tzolss_ ol
. Nitzschia distans var distans NITZDId
Nitzschia erosa INITZEROS
itzschia fasciculata INITZFASC
. : fonticola INITZFONT
Nitzschia fontifuga INITZFOGA
Nitzschia frustulum NITZFRUS
. Nitzschia : NITZGRAC
tzsch : NITZGRIS |
. Nitzschia eformis NITZHYBR |




Nitzschia Jneans NITZLINE |
Nitzschia Jneanisvienuls  NITZLite
Nitzschia ke NITZLINK
Nitzschia Uittorals NITZUTT
Nitzschia microcephala ______NITZMICR
Nitzschia nana NITZNANA
Nitzschia palea NITZPALE
Nitzschia Jpaleacea _NITZPAEA
Nitzschia paleaeformis NITZPAIS
Nitzschia peliucida NITZPELL |
\Nitzschia perspicua NITZPERS
Nitzschia _ \purnila NITZPUMI
Nitzschia _ recta - INITZRECT

.“1'. '.’\(f.".d

scaipeiiformrs

Nitzschia

scaipelloides

INITZSCAL
NITZSCES

Nitzschia
Nitzschia
Nitzschia

.s.gma

NITZSIGM

siiqua

soita

NITZSIL
INITZSOU

Nitzschia \sp 01 NiTZsp01
Nitzschia spathulata NITZSPAT
Nitzschia umbonata NITZUMBO
Nitzschia vacillata NITZVACI
Opephora horstiana QPEPHORS
Opephora manna OPEPMARI |
Opephora minuta JOPEPMINU
Parlbelus |berkeley - IPARLBERK
Parkbellus delogna L PARLDELO
Petroneis humerosa _ PETRHUME |
Pinnulara brauny ______PINNBRAU
Pinnularia \gibba var linearis PINNGII
Pinnularia yarrensis PINNYARR
|Placonais [cfclementis [PLACCFCL |

Placonas
Placoneis

clemenis

.r:.‘nfgg."mw.s'

IPLACCFEL

PLACCLEM

Placoneis decussis - PLACDECU
Placoneis eginensis PLACELGI
Placoneis _lelginensis v elgnensis PLACELel
\Placoneis $p.01 PLACspO1
Plagiotropis \lepidoptera PLAGLEPI
Plaglotropis |maxima PLAGMAXI
Plaglotropss layrecta PLAGTAYR
Planothidium delcatufum - [PLANDELI
Pleurasigma aestuan PLEUAEST
Pleurasigma delicatulum PLEUDELI
Pleurasigma Salnarum [PLEUSALI
Proschkinia lbulnheimii var buinheimii_ PROSBUbY _
:h"c.«_;c_cﬁema curvata RHOICURV
fAhopaiocia Jgoos ___RHOPGIBB |
Sellaphora pupula var nyassensis SELLPUny

‘h




Sellaphora lpupula var pupula SELLPUpy
Seminavis lsp 01 SEMIisp01
Seminavis lsp.02 SEMIsp02
Seminavis .03 o SEMIsp03
Seminavis sp.04 SEMIsp04
Stauroneis crucicula STAUCRUC |
Stauroneis dubitabils STAUDUBI |
Stauroneis choephala STAUPACH |
Stauroneis tackei STAUTACK
Surirella angusta SURIANGU
Surirela atomus SURIATOM
Surirela Dbrebisoni SURIBREB |
Surirella ebisoni var kuetzingi  SURIBRku
Surirella scalaris SURISCAL
Sunrela striatula SURISTRI
Synedra ~ Mabulata ____SYNETABU
Synedra wina , SYNEULNA
Tabellaria flocculosa TABEFLOC
Tryblionella ta TRYBAPIC
Tryblionella icalida TRYBCALI
Tryblionella iconstricta TRYBCONS
Trybiloneila lhungarica TRYBHUNG
Tryblioneila sp 01 TRBYspO1 |
|Trybiioneila __ \ittorakis TRYBLITT
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ACHNABUN
Swartkops River SF slide 1379 29/1/99

Achnanthes abundans Manguin
kS -
L-B & Kr '"Achnanthes' pl. 61 fig. 21

10.8pu x 3.7p

Achanthes abundans Manguin
Reference used for identification: Lange-Bertalot and Krammer 1989, Plate 61 Figure 20
Locations = Dominant in epipelon = Keurbooms River Site KR3I(DWAF Sue KaHO1 1)

- -
ACHNABLN Class Class | NOTES
n=| {mg.i Mean | Mode |

+—

Ca [ ) ) | This is a heterovalvar genus having one
Cl | ‘ raphid and one rapheless valve

Na

NH,

'\( ). 0.04
phi - | _7.26

PO, 0.0
S0

SO, N
Alkalinity
TDS . , i
Mean without pH| LU j

- 110 |ou




ACHNENGE

Keurbooms Estuary intertidal 5 slide 286 3/5/00

Achnanthes engelbrechtii Cholnoky
L-B & Kr 'Achnanthes' pl. 80 fig. 35

9.4y x 4.3 with 20 striae in 10p L/B =22

-

Achnanthes engelbrechrii Cholnoky
Reference used for identification: Lange-Benalot and Krammer 1989 Plate 80. Figure 35
Locations = Dominant in epipelon - Olifants River Sites KOS & KOS,

ACHNENGE (mgl) Class (mgl") ( NOTES |
(n=2) Mean Mean Mode N
Thas 1s a heterovalvar genus having one
Ca 34 50 2 raphid and one rapheless valve.
il 1550 |
EC 4930 [ Note: This image is taken from the river
| 0.30 4 site of the estuary.
K 8.08 I
Mg 1700 I
Na 3700 |
NH, 0.00 .
NO, 233 2
pH 927 5
PO, 073 1
S0,
SO, 123.00 2
Alkaliniry 88,50 1
TDS 164,00 !
Mean class without pH 142




ACHNEXex

/! J

"/ / Swartkops A epipelon slide Bot # 1054
Achnanthes & ar. exigua Grunow
L-B & Kr Acijpanthes pl. 45 fig. 15

e

14.8p x 5.5 with 25 striae in 10u LB =27

\chnanthes exigua var. exigua Grunow

Reference used for identification: Lange-Bertalot & Krammer 1989, Plawe 45, Figure 15
Locations - Dominant in epipelon - Eersie River Site ER 6 (DWAF Sue ERT20LE); Swartkops
River Sie C11

.

ACHNENx ime | Class imgl™) Class \( ) l l\

n=2 Mean Mean Mode Mok
This is a heterovalvar genus having one

ICa 21,00 2 ] raphid and one rapheless valve
\C 259 (%)
I 124,30

f 020

K 47.00 2 '
B % 3 |
Ina 90 2 |
NH, 000
(NO) 124 2
I“H W) 5
{0, 0.70
j:\'c) 230
{S0), 47 .x

Nikalimty SO -

DS 79200 2

Mean class withowr nH 43

3




ACHNMINU

Olifants River epipelon slide # 794

Achnanthes minutissima Kutzing
Hustedt p. 200 fig. 274

¢
14.8u long in girdle siew

N S

16.2n x 2.8

Achnanthes minutissima Kutzing.
Reference used for identification: Hustedt 1930, Page 200. Figure 274
Locations - Dominant in epipelon — Olifants River Sites O4, 06, 09, 010, O11, W3, W4, W6 &

W7
K("H\'\Il\l (me ") Class (mgl") Class NOTES
| (m=9) Mcan Mecan Muode Maode
Ca 4178 1 3400 2 The Genus 1s heterovalvar, having a
L 2 67 1 0.00 " raphid and an araphid valve. It is
F(. ) §2 | 40.00 " important that both are observed for
5 0.32 s 0.30 4 correct identification.
K 466 [ 220 !
Mg 19,56 2 14.00 | We have used the Hustedt (1930)
N 12 33 | 49.00 I reference because the illustrations
NH, 0.04 | 0.00 | are the clearest. Lange-Benalot &
NO\ 171 ’ 012 1 Krammer (1989 p. 100) refer to the
oM )97 3 1 ‘Achnathes minutissma komplex’
PO, 007 | 0.01 I and there appear to be many
SiO | 52 2 050 | varieties that are not clearly
S0, 163,56 » ) distinguishable
Alkalinay 9.46 | |
TDS 360.89 ! . !
Mean class without pH 1.57 - |77\7§Lq

4




ACHNOBLO

Durban Mefiro Sile 5 slide 332 22/8/00

Achnanthes oblongella»Oestrup
L-B & Kr 'Achnanthes’ pl. 33 ig. 5

13.3u x 6.3y

A\chnanthes oblongella Oestrup

Reference used for identification: Lange-Beralor & Krammer 1989, Plate 33 Figure §

Locations < Dominant in epipelon -~ Bot River BR2 (DWAF Site BR200OB ). Keurbooms River Site
KR (DWAF Site K6HO!I 1)

ACHNOBLO  (mel” Class me Class NOTES

| (m=2 Mean  Mean  Mode  Maode

C _ y ; [he Genus 15 heterovalvar, having a

C1 ) raphid and an araphid valve.

B - . _

IF ) This species has been found in both

K nvers and estuanes. but only on twi

Mg ; occasions as the dominant in a nver,

Na ) ) ) Unfortunately the river water was only |

NH. 0.00 | .| partially analyzed '

NO 227 . .

oM .68 I T'he high nitrate value attributed to this ‘

PO, 0.01 | ) . species was not consistent at both sites

Si0) . : : where 1t was found

SO, . '

Alkalinity -

rons

Mean class without pH 1.33 - - | |
w— - - . )
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AMPHcfLU

Swartkops River Site F slide 1295 25/11/98

Amphora cf. lucaie Cholnoky
Archibald 'Sundays’ p. 48 pl. 4 fig. 121

Amphora cf. luciae Cholnoky
Reference used for identification: Archibald 1983, Page 48. Plate 4. Figure 121,
Locations - Dominant in cpipelon ~ Swartkops River FI5 & F16.

AMPHCN  pe 1) Class (mgd") Class NOTES
(n=2) Mecan Mean Mode Mode

Ca 56.50
ICl 944.50

1
3
2
4
I
3
4
|
0.00 1
1
3
2
2
2
3
4

1

can class without pH 2




AMPHLIBY

DWAFNCAPE C9H021 slide 447 10/5/01

{mphora libyca Fhrenberg
Kr&I1-B2.1p.345pl 1491ig. 6

\ 2641 x 6,441 with 17 striae in 10p

2760 x7.2p with 16 striae In 10p

W pm

Amphora libvca Ehrenberg
Reference used for identification: Krammer & Lange-Bertalot 1986, Page 345 Plate149. Figure 6
Locations - Dominant in epipelon - DWAF Northern Provinee Sites COHO2Z |, CYHOO & DTHOO2

AMPHLIBI | Class Class NOTES

ne Mean Mcean Mode




AMPHPEDI

Gamtoos River Site GR1 epipelon slide #520

Amphora pediculus (Kutzing) Grunow
Schoeman & Archibald 'Diatom Flora of S.A.' vol. 2. fig. 10

82p x 3.2 with 26 striane in 10

J.

~
P
%

8.6 x 2.7 with 26 striae in 10p

Amphora pediculus (Kutzing) Grunow
Reference used for identification: Schoeman & Archibald 1976, Volume 2. Figure 10
Locations - Dominant in epipelon = Gamtoos River Site GRI

[.\\lPHPr-m (mg 1) Class Class | NOTES
o= Mean Mcan Mode
Ca (5] R

Cl 463 2

EC 238 2

F 05 5

K 89 |

i.\lg 46 2

Na 9 2

NH, 0.02 |

NO, 002 |

pii 838 4

PO, 0043 1

S0, 24 2

SO, 245 3

{Alkalinity 196 2

TDS 13910 1

Mean withowt pH 2.21




BACIPAXI

Racillaris pasitifes (O.F Munller) Headey - Swarthops C apipaion side Sot # 1362
Hortheyp R pl D fig 8™ 7 .

y

0.1 x 6.5 5 whth 25 s and 7 8D, In 10y LB=14.1

Bacillara paxillifer (O. Mueller) Hendey
Reference used for identification: Hartley 1996, Page 82 Plate 33, Figure 5,
Locations - Dominant in epipelon - Swartkops River Sites FI2 & FI14.CI8

BACIPAXI imel Class mel ) Class \()TF-Q

(n=3 Mean Mean Mode Mode

K'a 28 i3

k‘l 689.67 3 1

EC 28100 2 2

F 023 3 020 3

K 179 2 2 4

My S8.00 3 i

‘\.s 12200 3 3

NH, 015 ] |

NO 1 .40 2 p

‘pH 783 3 i 2

PO, 1.15 2 2

10, 1.7 2 °

SO, 467 2 2

Alkaliniy aal).67 2 -

TDS 1674 00 3 3 |

[Mean class without pH___ 2.36 2.3 '
e




CALOSCHU

DWAFEZN VTHO12 slide 439 2/5/01

Caloneis schumanniana (Grunow) Cleve
Kr& L-B2.1p.387pl. 171 fig. 5

Caloneis schumanniana (Grunow) Cleve
Reference used for identification: Krammer & Lange-Bertalot 1986, Page 387, Plate 171, Figure S,
Locations - Dominant in epipelon - Olifants River Site Ol

CALOSCHL . Class Class NOTES
n= | mg.l’ Mean Mode

a 26 2

)l 9 |

EC 437 |

] (R 4

K 2.7 !

Mg 16 !

Na 45 |

NH, 006 |

NO, 0.15 1

pH 8.79 5

PO, 0.04 |

SiO 45 3

S0, 24 |

Alkalinity 166 2

DS is6.0 [

;\lu'v class withoutpH  1.50 -1

10




CALOTHER

DWAFNPROV AGHOIS slide 456 14501

Caloneis thermalis (Grunow) Krammer
Kr& L-B2.1p.391pk 173 fig. 26

Caloneis thermalis (Grunow) Krammer
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 391. Plate 173, Figure 26
Locations - Dominant in epipelon - DWAF Northern Province Site AGHOLS,

[ CALOTHER Class Class NOTES il
n=l mgl )y Mean Mode
Ca oM 1
1 P00 1
EC 418 |
F 013 2
K 0.46 1
Mg i
Na 17 l
NH, 0 1
NO 019 |
pH 7.23 2
PO, 007 |
SiO, 539 1
SO, A0 |
Alkalinny 12.11 l
Tos 27.17 |

"2

Mean class without pH

11




COCCPEDI

DWAF NCape site COH008 10/5/01
.”\ ‘

Cocconeis pediculus Ehrenberg
L-B & Kr ‘Achnanthes’ pl. 1 fig, 3

26,64 x 18.4p with 18 striae in 10p

Cocconeis pediculus Ehrenberg
Reference used for identification: Lange-Bertalot & Krammer 1989. Plate 1. Figure 3,
Locations - Dominant in epipelon - Rand Water Site Blesbokspruit B14; DWAF Northern Cape

Vaal River Site COHOOY,
COCCPEDI (net) Class (mgl") Class NOTES
(n=2) Mean Mean  Mode  Mode
This is a heterovalvar genus having one
Ca 8472 5 valve with a raphe-sternum and the other
A 8227 | lacking the raphe, but having a
EC $1.90 1 commlng stermum.
F 25 3
K 5.14 1
Mg 16.01 1 .
Na 69 64 1
NH, 0.05 1 -
NO, 0.30 1
pH 8.06 3 .
PO, 0.05 1 -
Si0, 1.5815 2 -
SOy R )] 1 -
Alkalinity 138.79 2
TDS 53235 2 -
Mean class withoutpH  1.64

12




COCCPLAC

DWAFRand Site 11 slide 359 24/9/00

Cog€oneis placentula Ehrenberg
—» Hlstedt p. 189 fig. 260a

=~
-

Cocconeis placentula Ehrenberg
Reference used for identification: Husted 1976, Page 189, Figure 260,
Locations - Dominant in epipelon - DWAF Rand Crocodile River Site A2HOSS, Olifunts River Site

K04,
COCCPLAC (mgl”) Class (mgl')  Class NOTES
(n=2) Mean Mean Mode Mode
Ca 4301 3
iCl KTt | -
EC 6510 1
F 0.27 4 -
K %.17 1
My 2200 2 - =
i\a 45.19 1
NH, 0.07 1 |
lxo‘ 6.69 s |
IpH 851 4 . ’ |
PO, 144 2 x
’S:(); 4.3%05 1 |
IS“‘ 103.72 2 1
Alkalinity 14249 2 - - 1
TDS 463118 1 ‘
(Mecan class withoutpH  2.07 ‘
A |

13




CRATPERR

Craticula perrotellii Grunow
Round p. 594 fig. h

73p x 18.5p with 15 striae in 10p

Craticula perrotellii Grunow
Reference used for identification: Round, Crawford & Mann 1990. Page 594, Figure h
Locations - Dominant in epipelon - Rand Water Klipnivier Sites K6 & K8

No analytical data available. NOTES

14




CYMBTUMI

DWATNCAPE CHIDOS slide 445 1O/58D1

Cymbelia pomida (Brebisson) Vv an Hearch
Rr& L-B21p N8pl 130 0g 4

By = 20 Ty with 12 striee and 22 pumcia in | 0p

Cymbella turmida (Brebisson) Van Heurck
Ref. used for identification: Krammer & Lange Bertalor 1986 21 Page 318, Plate 130, Figure 4
Locations - Dominant in epipelon - DWAF Northern Cape Vaal River Site COHOOS

ICYMBTL M) Clacs e NOTES
nw=| Mean Mear Mod

1Ca 12.43 d

| 2585

EX 42 80 |

{F 024 5

‘P\ <47

M 1468

N\Na 2698
| INH 5

NO b

Pl N

PO, 153

t\x(i 1.71 |

:&l ), 6HS 38 2

Alkalipaty )

TDS "R 9

Mean witt H A

15




CYMBTURG

DWAFEZN VZHO00S slide 441 2/5/01

Cymbella turgidula Grunow
Kr&I1-B2.1p. 314pl 126 fig. 18

0 pm

Cymbella turgidula Grunow

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 314, Plate 126, Figure I8,
Locations - Dominant in epipelon — DWAF Northern Cape Harts River Site CIHOO3 & Orange
River D3IHOOS-A01; DWAF Northern Province Palala River Site ASHOOS, Kruger National Park
DWAF Sabie River Site X3HO15 & Luvuvhu River Site A9HOOS

CYMBTURG (o0 1')  Class  (mgl’) Class NOTES

‘ n=%) Mean Mean Maode Mode

ICa 17.00 2

1Cl 1793 |

kX 2462 |

F 0.18 3

K 1.52 I

Mg 9.03 l

Na 1585 | .

NH, 0.04 [ '

NO, 0.42 | ‘

pH 816 4

PO, 0.0% |

S, S.B028 “

SO, 1728 1

Alkalinity 81.55 !

TDS 16003

Mean class without pH 1.43 " J
16




DIATVULG

. : ~  Olifants River slide 787 5/8/98
Diatoma yulgare Bory et ;
Kr&L-B23 p.95pl. 9 fig.2

‘,l”,'"il

:—1‘“"".. " """0""""" ""; ,ana

~~-—v~—~sss te

Diatoma vulgaris Bory
Rel. used for identification: Krammer & Lange-Bertalot 1986 2.3 Page 95 Plate 94, Figure 2
Locations - Dominant in epipelon - Olifants River Sies KO & WS

DIATVULG = 1" clae (o . NOTES
nel Mean Mean  Mode Mode

Ca 42.50

Cl 11500

EC S500

F 5 !

LN )5

Mg 200

Na 2500

NH.

NO 0.18

pH 8.22 4

PO, 001 |

S10. 12 2

SO, 77.50 2

Alkaliniy 8250

TDS 402,00 |

Mean class without pH 1.5 - l
17




DIPLPUEL

Swartkops F epipelon slide Bot # 1296

Diploneis puella (Schumann) Cleve >
*Kr & L-B 2.1 p. 289 pl. 109 fig, 15

.
.

19.5u x 10p with 15 striae in 10p LUB =19

Diploneis puella (Schumann) Cleve
Ref. used for identification: Krammer & Lange-Bertalot 1986. 21. Page 289, Plate 109 Figure 15.
Locations - Dominant in epipelon - Gamioos River Site GR4; Swartkops River Site D 17 & F 17.

DIPLPUEL (mgl”’) Class (mgl Y Cuass NOTES
(n=2) Mcan Mean  Mode Mode
ICa 11,50 2 ‘\
il 461.00 2 . |
[LC 17235 2 !
I 020 3 . }
K 9.6 1 ;
Mg 39.00 2 . §
Na 280.50 2

NH, 0.01 1

NO, 0.03 1 .
pH 7.69 3 |
PO, 1.20 2

Si0, 2.00 2

SO, 108.00 2

(Alkakinity 12100 2

TDS 1083.50 2 o
Mean class without pH 186

I8




ENTOALAT

Sundays River site DWAF N4H003 slide 530 13/8/97

Entomonels alata(Ehrenberg) Ehrenberg
Kr& LB 2.1 p. 438 pl. 203 fig. 1

r
. -
(' .
.
! g \
1 .
g\ \

'SO:QQx 11.3p with 23 striae in 10y
A - ¥ — N

P _ *fg-"“*n'.

Entomoneis alata (Ehrenberg) Ehrenberg

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 438, Plate 203. Figure 1.
Locations - Dominant in epipelon = Swartkops River FI3,

ENTOALAT (mgl’) Class Class NOTES
znsl Mean Mode
iCa 43 3

rq 752 3 -
EC 289 2

F n2 3

K 193 | -
Mg 63 3 .
Na =3 3

NH, 04 ]

NO., ] 2 -
pH 782 3

PO, 1412 2

$i0); LI |

50, 2 2

Alkalinity 153 2

TDS 16800 3

Mean class without pH 2.0

19




EUNOFAgr

Wabooms River DWAF L8H001 slide 516 30/7/97

Eunotia Jallax var. groenlandia (Grunow) Lange-Bertalot & Norpel
Kr & L-B 2.3 p. 206 pl. 150 fig. 10

: 21.4y x 3.8 with 19 striae In 10y
22.8y x 5.6y with 19 striae in 10y

y girdie view ‘

Eunotia fallax var. groenlandica (Grunow) Lange-Bertalot & Norpel

Reference used for identification: Krammer & Lange-Bertalot 1986. 2.3 Page 206. Plawe
150. Figure 10

Locations - Dominant in epipelon - Gamtoos River Siie GT2

3

EUNOFAgr (mgl’ Class Class ‘ NOTES
n=1 Mean Mode
Ca 100 |

iCl 1000 |

EC 5.50 |

F 0.05 2

K 015 |

Mg 100 |

Na 6.00 |

NH, 00 |

NGO, 0.20 |

|pH 49 |

M), 0.01 |

S0, 2.00 2

SO, 700 |

Alkalinay 6.00 I

TDS 3M4.00 1

Mean class without pH 1,14 -




EUNOINCI

Klein Brak River slide #604

Eunotia incisa Gregory
Kr& L-B2Jp.220pl. 161 fig. 9

22p x 4.5n with 14 striae in 10p

;“ girdle view - - 19.3p x 9.8 with 14 striae in 10y

Eunona incisa Gregory
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.3 Page 220 Plate 161. Figure Y
Locations - Dominant in epipelon - West Cape Bedeke River KB DWAF Site KITHO02)

EUNOINC] (mg.l Class Class NOTES

(na2) Mean Mean Mode
Ca
Cl
EC
|F
]‘k
;\lg
Na
INH,
"\() 002
pH 0Ae
PO - 72
S0, 0n2
SO,
Alkalinity
TS
Moean class without pH {




EUNOTENE

Knysna Estuary Fresh Water slide 276 2/5/99

Eunotia tenella (Grunow) Hustedt ,

Hustedt p. 117 fig. 220

L
22.64 x 3.4 with 20 striae in 10p

girdle view

Eunotia tenella (Grunow) Hustedt.
Reference used for identification: Hustedt 1976, Page 177. Figure 220
Locations - Dominant in epipelon ~ Palmict River Site PR3 (DWAF Site PRA0OC)

EUNOTENE (mgl ) Class Class NOTES ]
o=l Mean Mode
Ca . :

Cl ,
EC

F

K

Mg

Na .
NH, 0.00
NO, 1.90
pH 6.20
PO, .
S0,

SO,

Alkalimity

TDS

Mean class without pH 1,50

— ) W= 4

y ¥

-




FALLTENE

Swartkops NCB epipelic skide Bot.# 971

- »

Fallacia tenera (Hustedt) Mann
Schoeman & Archibald v. 2 fig. 13

R

[
~

—
—
e
-
—
P
-
—
-
-
—
—
—~
by
—
>

13.9y X 5p with 20 striae in 10y

Fallacia tenera (Hustedt) Mann
Reference used for identification: Schoeman & Archibald 1976 Figure 13
Locations -~ Sub-dominant in epipelon: Swartkops River Sies EI0, E1TLL E18,E21 & FII

F‘“': TENE mel) Class imel Class M
(n=s Moear NMear Mode Mode
Ca A0 H . i
l 1080 80 4 4 | |
F $70.20 3 . v ‘
F 32 $ 03 $
2% I\
Mg S350 3 4 |
\ 641.20 + 4 i
| INH4 63 2 |
\NO 216 2 2
H T4 1 1
PO .77 2 - 2 ‘
$i02 25 2 2 |
SO 206 .80 3 3
Alkalinoty sy fo. 2 2
TDS 2w 3 . 3
(Mean class withowt pH 204 L
. - ——
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FRAGELLI

Breede Estuary 3 River Site slide 426 3/4/01

Fragilaria elliptica Schamanmn
Archibald "Sundays’ pl. 121ig. 205

7.5 x 3.2 with 16 striae in 10p

Fragilaria elliptica Schumann

Reference used for identification: Archibald 1983, Page 104, Plate 12, Figures 202 & 205
Locations - Dominant in epipelon = Swartkops River Sies C09, C12, C17, FO9, F10, FI17, F20 &

F21.

FRAGELLI (mg)") Class (mgl')  Class NOTES
(n=7 Mean Mean Mode Mode
Ca 443 2 2

iCl S04.00 3 3

BEC 20503 2 2

F 0.23 3 0.10 2

K 25.51 | ]

Mg 41.00 2 2

Na IS 2 2

NH, 0.02 1 0.00 1

NGO, 032 | |

pH .39 2 2

PO, 1.82 2 2

Si0), 287 2 1.3 5

SO, 119.29 2 2
Alkalinny 154.14 p 3

TDS 1234 57 2 2
Mean class withoutpH 1,71 1. 86

24




Fragilaria fasciculata (Agardh) Lange-Bertalot
Kr & L-B2J3p. 150 pl. 135 fig. 18

14.7 < 3.6t with 16 striae In 10y

-
»
»
-
-
»
-
»
»

14p long with 16 striae in 10pn 0 om

Fragilaria fusciculata (Agardh) Lange-Bertalot
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2. 3 Page 150, Plate 135 Figure |8
Locations - Dominant in epipelon = DWAF Northern Province Sand River Sie ATHOOI

FRAGFASC |11 Class —— NOTES

nw | Moar Moxde

Ca 1.73 |

Cl 36.26 . .
EC 24.90 ' ;
F 0.14 2 '
K | 48 [

Mg 548

Na 2163

NH 0.09

NO 009

pH .2 i |
PO, 006 . ‘
S10 633 4

\4." b

Alkalimity S6.68 I

TDS 161 .85 | '

Mean cluss without pH =9 - J




FRUSROST

.. , Knysna Est. Fresh slide 276 2/5/00

Frustulia restrata Hustedt
Simonsen v, 2 pl. 328 fig. 6

Frustulia rostrara Hustedt
Reference used for identification: Simonsen 1987, Volume 2. Plate 328, Figure 6,
Locations - Dominant in epipelon - Palmiet River Site PR1 (DWAF Site PR400A),

FRUSROST Class " Class NOTES

ne! (mgl")y  Mean Mode

NO, 0 1
pH 42 ]
PO,

SIO,

SO,

Alkalinity

TDS . .
Mean class without pH  1.00




HANTDIST

Gamtoos River slide 512 19/7/97

Hmﬁi :
Kr & L-B 2.1 p. 131 pl. 88 fig. 8

» -
- 3

STy X 84 with 12 striae and

> ndl e -

.

-

Hanizschia distinctepunctata (Hustedt) Hustedt
Reference used for identification: Krammer & Lange-Bertalot 1986, 2. 3 Page 131, Plate
88. Figure 8.

Locations - Dominant in epipelon - Gamioos River Site GR6.

|

HANTDIST (mgl’)  Class Class | NO
in=1 Mean Mcean Mode

ICa 1400 2 '
Cl 11200 | ’
FC 457 |

F 0.10 3

N 1.9 |

Mg 1300 |

\a A5.00 |

NH, 002 i

INO), 092 !

PH 7.10 2

M, 002 |

|S10; 6.80 4

(SO, B0 1

(Alkulinity SLoo 1

s W00 I

(Mean class without pH 1 36




MASTELLI

Swarniops River Sime 6F shide 1330 22120% Swarthops River Site 3F shae 1339 22121

MWasugiota ciipti e ( \pardd ( e
KrALA2ipdMp 0

Mawogois eliPas. s (Agardh) Cheve
Kl LBt g & pl 200 B 10

2y w 12 .40 with 18 stviee
and 12 puncia in 10y

Mastogloia elliptica (Agardh) Cleve

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 434, Plate 201, Figure 10
Locations - Dominant in epipelon = Swartkops River Site A7,

MASTELLI (mg1") Class Class NOTES
n=| Mean Mean Mode
Ca 100 1
'l +500 1
EC 17.40 |
¥ 010 2 .
LS 070 1
Mg 400 !
Na R0 1
NH, 000 1
INO), 0.11 |
pH 1.3 2
PO, 002 |
S, 220 2
SO, T0 |

Alkalimaty 17.00 1

DS 19 |
Mean class without pH 1.18

28




NAVICAPI

Navicula capitatoradiata Germain— Brunkhorst epipelon slide no. Bot.# 526
Kr& L-B2.1p.105pl 32 fig. 13 :

33,71 x 6T EHA 15 strine In 108 L/B= $

Navicula capiratoradiata Germain
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 105, Plate 32. Figure 13

Locations « Dominant in epipelon = Olifants River Sites Klen Olitants KO3, Wilge River W2,

Bedeke River B2 & B?

PR 3
| ¥l pw

NAVICAPT img Class (mg.l" Class NOTES
n=+4 Mean Mean Mode Mode
Ca 27.00 2 2
1 0.00 0 0
EC 800 |
I 028 4+ 0.20
K < 13 |
}\h‘ K.2S | I8 p 4
Nu 16,75 | ol 2
‘\M, 0o 1 0 1
INO, 016 | 1
rH 827 ) 3
PO, 017 | 0.007 |
SiO. 2828 . 3
S, 5S8.50 1 1
Alkalinty 11606 2 2
TDS 271.75 | l
Mean class without pH 1 36 1.29
29




NAVIClle

Wilge epipelon slide no. Bot.¥ 812

Navicula cincta var. leptocephala (Breb) Grunow
Archibald Sundays p. 150 pl. 16. fig. 255

2

Navicula cincta var. leprocephala (Brebisson) Grunow

»

Reference used for identification: Archibald 1983, Page 150, Plate 16. Figure 255,

Locations - Dominant in epipelon

DWAF Northern Cape Douglas Bridge: Swarntkops River Site

D21
NAVICRe (mgl"’) Class (mg.l") Class NOTES
{ (n=2) Mean Mean Mode Mode
ICa 64.00 4
iCl 1074.00) 4
EC 405.20 3
F 0.20 3
K 4760 2
Mg 900 -
Na S9R.00 -
NH, 042 1
NGO, 1.40 2
oH 815 -
POy 0.07 |
Isi0, 28 2
SO, 24600 3
Alkalinity 197.00 2
DS 2371.00 4
Mean class without pH 2.79
30




NAVICONF

Swartkops epip# :

Navicula confervacea (Kutzing) Grunow
Archibald "Sundays' (1983) pl. 1 fig. 32

Navicula confervacea (Kutzing) Grunow
Reference used for identification: Archibald 1983 Plae | Figure 32
Locations - Dominant in epipelon - Swartkops River Sie FI9

NAVICONF (mg.l' Class Class NOTES
o=l Mean Mean Maode
Ca 42 (
Cl 791.00 3
| 54 284, (%) F
I F 0.30 4
‘ K 2160 |
‘ Mg ST 0 3
Na SOHS (X))
INH, 0.09 l
N, Do |
pH 6H8S |
) 6 Y7 s
S0, L0 P
SO, 1 43 (%) °
Alkalininy 1900 :
1DS 181100 3
| Mean class withou pH 2.50
. - il
3




NAVICRex

(lifants River epipelon slide # 715

r -

Naviculg cr;puxrphula var. exilis Grun.
Schoeman& Archibald, 1987 Nova Hedwigia 44, pg 479487 Nig. 27

-

-

Navicula cryptocephala var. exilis Grunow
Reference used for identification: Schocman & Archibald 1987, Pages, 479 - 487, Figure 27
Locations - Dominant in epipelon — Olifants River Site Wilgenivier W1

NAVICRex (mgl’) Class Class 1 Mf_ﬂ
b Mean Mode

Ca 168.00 5

)l 222.00 1

EC 209.00 2

¥ 0.20 3

K 3180 1

Mg 25500 <

Na 19600 2

NH, 0.00 |

NO, 0.9 I

pH 824 4

PO, 0.01 |

Si0), 1.60 2

SO, 1240.00 <

Alkaliniy ISss 00 1

TDS 2524.00 4 i
Mean class without pH 2.57 -




NAVICRYP

- Durban Metro Site 1 Slide 328 22/8/00

Navicula cryptocephala Kutzing
Kr & L-B 2.1 p. 102 pl. 31 fig. 11

!1

o PRy

.
P

L
s 5
P

.
-".‘.
Penendaintidbiliiiieanst

.
PO L

-

J1p x 6 with 18 striae in 10p

Navicula cryptocephala Kutzing
Ref. used for identification: Krammer & Lange Bertalot 1986, 2.1 Page 102, Plate 31, Figure 11
Locations - Dominant in epipelon - Durban Metro Site Umbilo River 27

i NSAVICRYP img Class Class ' m |
| ln=1 Mean Mode | '
! Ca 1IN0 -
| IC1 4600 | ’
| [EC 17.00 ' . : l
| IF on 1 ' ‘

X 2w . |

Mg 480 |

\Na 4600 | l

NH,

NOy 0 SO 1

pH 7.80 3

PO, 088 |

Si0)

SO,

Alkalinaty

Tos 240 50 |

Mean withowt pH 1,30

i3




NAVIDECU

DWAFKZN VZHO006 slide 442 2/5/0

\avicula decussis Oestrup

Kr & 1-B2.1p. 141 pl. 47 fig. 13

—

21 4p x Tp with 18 striae in 10y

Navicula decussis Oestrup

Reference used for identification Krammer & Lange-Bertalot 1986, 2.1 Page 141, Plawe 47
Figure 13.

Locations - Dominant in epipelon < DWAF KZN Sites Moo River V2ZHOO2, V2HOOS,
V2HOOS, Klcinmooi VZh006, Kicinboesmans V2HOI2, Neibidwane VTHOI6 &
Boesmansnver VIHOLT

NAVIDECU (mgl') Class  (mgl')  Class NOTES
w7 Mean Mean Mode Mode
a 6.86 |
1Cl ND ND
EC K68 |
F 0.13 2
K 0.67 |
Mg 116 |
Na 541 1
NH, 0.07 I
NO, 026 |
pH JAs p .
PO, nis I
Si0, 4517 3
S0, 209 !
Alkaliminy 32.91 i
TDS 6534 I
Mecan class without pH 1,23 -
4




NAVIGREG

> .
Durban Metro Site 5 slide 332 22/8/00

s S &
Navicula mm;fonun
Schoeman & Archibald fig 3

)
_25.2p x 5.5 with 17 striae in 10p

Navicula gregaria Donkin

Reference used for identification: Schocman & Archibald 1976, Figure 3

Locations - Dominant in epipelon - Durban Mewo Site 5; Palmiet River 09, DWAF RAND
Crocodile AZHOSIE, Jukskei River AZHO23; Umgen: Water Sites Umzimduzi River UmWat
62. UmWat 63, UmWat 65; Bultalo River Site BR4: Gamtoos River Sites GRS. GR6, GT5.
GT4: Sundays River Site ST1: Moordkuil River Site KB3: Brandwag River KB2: Swartkops
River A10,. B9-B15. BI7-B21. DI2-D14. C13.C16

I\‘\\TGREG (mg.! ") Class (mg.l ') Class NOTES

=31 Mean Maan Maode Mode

" 1518 3 10,00 I This species was the most
'n 17368 1 144.00) 1 dominant at all sites in South
EC THh4a4 1 1760 [ Africaie. 31 sites.
F 0.12 3 0.20 3
IN 15.50 l 1.50 |
Mg 17 58 1 800 1
Na 10,04 | LR L I
NH, nos | 000 |
NO, 028 | 0.00 1
pH 7.41 3 7.60 i
PO, S0 4 0.03 |
SO, 30 2 190 2
S, 19,80 | 2800 I

Alkalinity 7o 1 4200 |
TDS 777 l 104,00 I
Mean class without pH |4t 1.21
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NAVIHEIM

DWAFNPROV A4H01J slide 456 14/5/01

Navicula heimansii Van Dam & Kooyman
Kr & L-B2.1 p. 100 pl. 29 fig. 11

32.9n x 5.6p with 17 striae in 10p

Navicula heimansii Van Dam & Kooyman

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 100, Plate 29. Figure 11,
Locations - Dominant in epipelon - DWAF KZN Hlatikulu Site V2ZHOOT; Umgem Water Karklood
River Site 5.2: Swartkops River Sites A1l - Al6, AIS - A2

!\ AVIHEIM  (mg.1") Class mgl’) Class NOTES ‘
n=12 Mean Mcan Maode Maode
Ca 267 | 3.00 | | NAVIHEIM is the second most
1 4283 : 42.00 + | dominant in the South African rivers,
EC 45.64 I 1 1.c.12 sites.
F 0.05 2 010 |
K 078 | 0.70 | l
Mg 183 1 4.00 1
Na 26.17 | 25.00 2
NH. 0.00 ! 0.00 ! '
NO, 0.02 | 0.00 1
oH 7.21 2 2
PO, 0.03 ! . |
SO 2.28 2 2.10 |
SO, 9.50 i 7.00 i
Alkalinny 12.17 \ 1400 2
TDS 100.53 | |
Mean class without pH 114 1.29
36




NAVIHUca

DWAF Rand Site A2ZH044 slide 356 24/9/00

Navicula hungarica var. capitata (Ehrenberg) Cleve -,
Hustedt p. 298 fig. S08

26.9 x 4.6 with 10 striae in 10y
. =

e
Navicula hungarica var. capitata (Ehrenberg) Cleve.
Reference used for identification: Hustedt 1976, Page 298, Figure SO8
Locations - Dominant in epipelon ~ Rand Water Toxic City Site B16: DWAF Rand Crocodile River
AJHOI2 & Jukser River A2HOMS

NAVIHUG (00 ) Class mel)  Clas NOTES
n=1 Mean Mean Mode Mode
Ca 49 55 3
l 55.47 |
EC 63.20 |
I 027 “
K 10.43 |
My 15.08 1
Na 4701 [
INH, 011 I
INO 518 3
pH .06 3
PO, 0% i
S0 8.162 3
SO, 5744 1
Alkalimiry 147.06 2
TDS 410,80 i
Mean class without pH 193
|




NAVIMEme

DWAFRand Site 1 slide 349 24/9/00

Ndvicula menisculus wnr. isculiss Schumann
Kr & L-B2.1 p. 105 pL. 1g. 25
o

Navicula menisculus var. menisculus Schumann

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 105, Plate 33, Figure 25.
Locations - Dominant in epipelon = DWAF RAND Magalies Site A2HO13. DWAF OFS Caledon
River Sites D2HO35, D2HO12 &D2HO17, Kornetspruit Sites DIHO06 & DIHO34, Oranjedraar Site
DIHMO.

NAVIMEme (mgl”) Class (mg.1") Class NOTES
n=7 Mean Mean Mode Mode
Ca 22.90 2 - 2
Cl 1.00 | 1.00 1
EC 2258 | - |
F 016 3 3
K 1.21 1 - 1
Mg 9.66 | 1
Na 6.87 | - |
NH, 002 | 0.01 1
NO, 038 1 1
pH 804 3 3
PO, 0.04 | I
SiO, 903 5 S
SO, 11.36 1 1
Alkalinity 97.16 | I
TDS 282.75 | - 1
Mean class without pH 1.50 1.50
38




NAVIMENI

Bronkhorst epipelon slide no. Bot.# 826

Navicula menisculus Schumann
Kr& L-B21pg 10Spl 32 Nig 25

see also Rhine study by Krause
Tafel Vifig 3

Navicula menisculs Schumann

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 105, Plate 32, Figure 25,
Locations - Dominant in epipelon - DWAF Northern Cape Vaal River Sites COHO21 & CYHO09,
Ohtants River Sie B

— —

INAVIMENT (g Class mgl®)  Class NOTES
e Mean Mean Maode Mode
Ca .23 .
l 1% 32
|« 4107
l 24
N 7.2}
Mg 1637
Na 2593
l\’l Hiw
NO 0.1s
nH N :
MO, 0.4
Sa0), B
SO, 34 M
Alkalinory 129 20 2
oS 91 .48
Mean class withowt pH 1 43
39




NAVIMOLL

: Swartkops River Site NCB slide 1414 29/3/99
Navicula mollis (W.Smith) Cleve -

Archibald 'Sundays' p. 183 pl 17 fig. 301

/f

-

-
:’\’
o —
¢ -
'
o~

L LA

-

rrirsie e

un'\\“\'”““‘

s

"
\‘~‘ 'l.".

31.2j1 x 6.6 with 13 striae in 10y

Navicula mollis (W.Smith) Cleve
Reference used for identification: Archibald 1983, Page 183, Page 17. Figure 303,
Locations - Dominant in epipelon - Sundays River Site SRS

NAVIMOLL Class Class NOTES
n=| (me.) " Mean Mode
A 54.00 )
‘I 178.00 1

[EC 10690 |

¥ 08 S

K S5.00 |

Mz 13,00 2

Na 138.00 2

NH, 062 2

NO, 0.05 1

pil 880 5

PO, 006 |

Si10). S9 4

SO, 55.00 ]

Alkalinity  262.00 2

Tos 788.00 2

Mean class without pH 2.0 -

40




NAVIPHYL

Swartkops River Site NCB slide 1414 28/3/99

Navicula phyllepta Kutzing .
Kr& 1L-B2.1p. 104 pl. 32 fig. 10

-

Navicula phyllepta Kutzing
Reference used for identification: Lange-Bertalor 2000, Page 295, Plate 122, Figure S
Locations - Dominant in epipelon = Sundays River Sile SR6; Swarthops River Sues E12, E13, E4,

& E20
INAVIPHYL ons el Class | NOTES Bl
n=$ Mean Mean  Mode Mode
Ca 850 3
Cl 857 7%
K« 15730
F )35 5 020 i
K 15.75 |
1\!_( TR0 3
INg 356,50 3 : -
| Nh, 03 : 0.04 \
| NO 1.62 2
| pH §.42 4
| PO, )72 I
Si0. 2778 2
S0 278,78 3
Alkalinity 230.7% 2
| TDS 2136.25 ; .
1 Mean class without pH 257 257 | 1
41




NAVIPSEU

Swartkops A epipelon slide Bot # 1274

Navicula psendohalophila Cholgoky
Cholnoky 1960 Nova Hedwigia M 1/2 pk 6 fig. 233
Kr& L-B2.1p.126 pl. 44 fig. 1 e —

~

21y x 5.5 with 24 striae in 10p L/B=3.8

Navicula pseudohalophila Cholnoky

Rel. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 126. Plawe 44. Figure 1)
Locations - Dominant in epipelon ~ Swartkops River Sites C19, C20 & C21

NAVIPSEU (0 1) Class  (mgl”) Class NOTES
n=3 Mean Mean  Mode Mode
Ca 69 67 4 :
1 786.67 3 3
=C 362,80 3 3
1} 027 R 0.30 -
K 186,10 1 $
Mg 76,13 3 ) 4
INa §25.00 } 3
NH, 029 l I
NO 008 l I
pH 8.20 . <
PO, 058 | |
Si0), 533 i 3
SO, 126.67 2 2
Alkalinny §94.67 4 3
TDS 2497 67 4 4
Mean class without pH 2.86 293
42




NAVIPSTA

DWAFNPROV A4HO01J slide 455 14/5/01
:

Navicuia psendolanceolata Lange-Bertalot
Kr & L-B 2.1 p. 113 pl. 36 fig. 8*

55.6p x 7.8 with 14 striae and 20 puncta in 10 ‘

Navicula pseudolanceolata Lange-Benalot
Ref. used for identification: Krammer & Lange-Bertalot 1986. 2.1 Page 113, Plae 36. Figure §°,
Locations - Dominant in epipelon ~ DWAF Northern Province Mokolo River Site ASHO13

NAVIPSTA Class Class I 5()7]‘}_'5

-l mgl')  Mean Mok

Ca f :

Cl o )

EX NN

F 016

‘K Nnss |

My 2.19

N - 1% ;

NH 0.62 2

NO 0nns |

pH 1 47

PO, 0 0% I

S0, .20 2

SO, 74 |

Alkalimity .38

TOS € €2

Mean class without pH | 87 |
o — -

43




NAVITENE

Mngazana Estuary Intertidal site 5 slide 404 27/1/01

Navicula tenelloides Hustedt
Schoeman & Archibald 'Diatoms of S.A.' fig. 1

17p x 3.2 with 18 striae in 10p

Navicula tenelloides Hustedt

Reference used for identification: Simonsen 1987, Volume 2. Plate 329, Figure 27.

Locations - Dominant in epipelon — Palmiet River Sute PR2; Houhoek River Site BT1 (DWAF Site
JR400A)

\A\'”"\rur.g.l'v Class  (mg)") Class NOTES
(n=2) Mean Mean Mode Mode

Ca

Xl

{EC

.

K

Mg

Na - .
NH, 0.00 ND
NO, 195
pH 520 1
PO,

Si0),

SO,

Alkaliniry

TDS

(Mean class without pH 2.00

Lo




NAVITRIV

~ Umgeni Water Site 8 slide 388 13/11/00

Navicula trivialis Lange-Bertalot
Kr&1L-B21p.110plL 351ig 4

37.3u x 8.6 with 15 striae in 10y

Navicula trivialis Lange-Bertalot

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 110, Plate 35. Figure 16
Locations <« Dominant in epipelon - Umgenmt Water Mamduzi River UmWat 624; DWAF RAND
Walker's Spruit Sute AZHO62

| N AVITRIV -

LUlass my Ulass NOTES

n=2l) Mean Mean  Mode Mide
Ca 7.7
l 9,79

- Y 50

I . |
K 11
Mg 15.90 '
Na Y On
NH 0
NO L.
nH 7o J |
PO, 57 §1 g
Se(). 7.423 3
SO 2510

Alkalimen | .

DS 209,64 {
Mear s without pH )i




NAVIVIro

Olifants River epipelon slide # 74

-
4
% . Navicula viridula var. restellata (Kutzing) Cleve
1 Kr&I1-B2.1p. 114plL 37 fig. 5

.

-

:
i
-
2

40p x 8.8 with 16 striae in 10p

Navicula viridula var. rostellata (Kutzing) Cleve

Ref. used for identification: Krammer & Lange-Benalot 1986, Page 114, Plate 37, Figure 5.
Locations - Dominant in epipelon ~ DWAF Northern Cape Vaal River Site COHO24. Umgeni Water
Karkloof River 5.1; Kruger National Park DWAF Sabie River Site X3H912, Crocodile River Sites
X3HO016, X3HO048 & Olifams River Site BTHOIS. Northern Provinee Orange River Site DTHOO2.

NAVIVIro (mgl1") Class  (mgl") Class NOTES
n=7 Mean Mean  Mode Mode
Ca 2693 2

Cl 2935 |

EC 221 1

¥ 0.26 4 ‘
K 288 1

Mg 1426 1

Na 2430 1

NH, 0.02 1 r
INO, 021 ! |
pH 8.05 ]

PO, 4.66 4

Si0), R.4%75 5

SO, 1157 | -
:Allulmn_\ 12368 2 . ; |
TDS 217.04 ! . - |
[Mean class without pH 1 86




NITZCAPI

7 e
Swartkops SF epipelon’slide Bot.# 978

44y x 4p with 15 fibulae
and 24 striae in 10p UB = 11

Nitzschia capitellata Hustedf (1)
Kr& 1B 22p.88pL62mg.1°

Long form with visible striae

»
- -

W pm

Nitzschia capitellata Hustedt
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 88, Plate 62. Figure |
Locations - Dominant in epipelon ~ Swartkops River Sute D1S

NITZCAPI Class Class NOTES

=1 mg.l ) Mean Mode
a2 1S 00 i
I X 8 3% (0
| IEC i 2
| It 0.20

LS s |

My N

{Na 1NN (¥)

{NH, 0.50 2

NO 0ox2 p

pH X 59 4

(PO, 0m |

S0 070 |

{S0), 14110 p

Alkalinity 18700 .

(TnS |847 (¥

(Mean class withou L‘“ r B | -




NITZDESE

Swartkops River NCB epipelon slide # 1298

Nitzschia desertoruon Hustedt
Kr& 1L-B2.2p. 98 pl. 7 fig. 11
Simonsen V. 3 pl. 537 fig. 10

“
3

23.8p x 3.7n with 14 fibulae and 26 striae in 10p

Nitzschia desertorum Hustedt
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 98. Plate 70. Figure 11.
Locations - Dominant in epipelon = Swartkops River Sites E16 & E19,

NITZDESE (mgl”) Class (mg.1") Class NOTES !
(n=2) Mcan Mcan Mode Mode !
Ca 62.50 4 - E
ICl 1149 00 “ |
EC 413.00 3 - ‘
F 0.35 5 ‘
[N 23.30 ] -

Mg 90.00 4

Na 696.50 -+

NH, 099 2 |
NO, 261 5 ‘
oH 7.89 3

PO, 1.81 2

SiO 115 2
SO, 227.00 3
Alkalinity  207.50 2
TDS 251900 4

Mean class without pH

307

48




NITZDISS

Oltfan(g River slide 770 4/1 1/98

Nitzschia dissipgta (Kutzing) Grunow -
Hustedt p. 412 fig. 789

Nitzschia dissipata (Kutzing) Grunow
Reference used for identification: Hustedt 1976, Puge 412, Figure 789
Locations - Dominant in epipelon - Olifants River Sies 07

NITZDISS Class Class | NOTES
n=1| (mgl™) Mean Mode
\Ca 14.00 2
iCl H200 1
BC +9.70 1
F 010 2
h 1.9 |
Mg 1300 |
Na 6500 1 |
NH, 0.02 | -
NO, 092 2 -
pH 7.10 p
PO, 0.02 I
S0 6.80 4 -
SO, 36.00 [ .
Alkalmiy 5100 |
TDS 309.00 !
(Mcan class without pH 143 -

49




NITZFRUS

Swartkops NCB epilithon slide Bot # 858

(3}‘ -

<

Nitzschia frustulum (Kutzing) Grunow
Kr&1L-B22p. 94 pl. 68 fig. 9

Nitzschia frustulum (Kutzing) Grunow
Reference used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 94, Plale 68,
Figure 9
Locations - Dominant in epipelon - Gamtoos River Sites GR2 & GR3; Swartkops River
Sites D9, D10, D16, E9 & FIS,

NITZFRUS (mgl') Class  (mgl')  Class NOTES

n=7 Mean Mcan Mode Mode

Ca 116.00 5 - 5

Kl 1666.17 5 s

EC 617.40 2 4

F 023 3 0.20 3

K 1990 1 |

Mg 157 83 5 5

Na 929 .50 5 5

NH, 013 | 0 1

NO), 048 1 1

pH 7.88 3 3

PO, 095 2 2 |

Si0, 2.27 2 0.5 I

SO, 459 83 5 5

Alkalinity  163.33 2 2 |

TDS 07007 A 5 |

‘\lun class without pH 3129 321 |




NITZGRAC

0pm

Nitzschia graciliformis Lange-Bertalot & Simonsen
Refl. used for identification: Krammer & Lange-Bertalot 1956, 2.2 Page 115 Plae 81, Figure 8
Locations - Dominant in epipelon - Olifants River Sites 02 & K02

NITZGRAC Class Class NOTES
= mg.l Mean Mod
Ca 12.00 5
( 440
I X SN 9
b ' S 5
| -
| K o
; My 85.00 4
\' --ll
NH, o -
\(’ tHhimy
| PH B <
P, 002
\I.v.. 0HoTn
SO, SES.00 5
Alkalinty 149.00 3
s ga ALY .
Mean class without pH .38
51




NITZGRIS

Nitzschia gracilis Hantzsch
Reference used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 93, Plate 65. Figure 1.
Locations - Dominant in epipelon - Olifants River Site 03,

NITZGRIS (mg.! ") Class  (mgl”) Class NOTES
(n=2) Mean Mean  Mode Mode
Ca 26.50 2

ICl 0.00

Fu‘ 18,55 |

IF 0.35 h)

K 465 |

Mg 17.50 I

Na 4% |

INH, 0.05 |

N, 016 |

M 8.27 I

PO, 003 |

S0, 1.95 2 - -

S0, 63.00 \

Alkalipaty 1300 2 . .

TDS 291 00 1

Mcan class without pH 1.54 - - |

N
rJ




NITZLIte

“:u&_b‘ﬁ vor. et (Ags i) Wiea
ALEL a0t s

-

’-. B ‘ L -‘.‘
n&:u‘-np..’.q’_gc

-~

Nitzschia linearis var. tenuis (Agardh) W.Smith
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 69 Plate 55. Fig. 5
Locations - Dominant in epipelon — Sundays River DWAF Site SR2

NITZLIwe Class Class NOTES ]
n= mgl’) Mean Mode
Ca

Cl . .

| EC 500 3

¥ . ’
K

Me |
Na . . . l
INH. .

NO

pH L

PO,

$i0.

SO,

Alkalinis . .
TDS 18350 5

| Mean class without pH - . '

51




NITZPAEA

Swartkops C epipelon slide Bot# 1113

4

Nitzschia paleaceu (Grunow) Grunow
Kr&1L-B2.2p.114pl. 81 fig. 2 ~

Nitzschia paleacea (Grunow) Grunow
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 114, Plae 81. Figure 2
Locations - Dominant in epipelon - Swartkops River Site C10

NITZPAEA Class Class NOTES
n=1 (mg.l " Mean Mode
Ca 20.00 2

Cl 248 (0 2

FC 108 80 \

F 0.10 N

K 2890 |

Mpe 2300 2

Na 152,00 2

NH. 0.00 .

NO, 0.10 1

pH 734 2

PO, 0.01 |

Si0. 320 2

SO, 4700 1

Alkalinity 13500 3

TS H84. (0 2

Mean class without pH 1.62

54




NITZPALE

Groot Brak River epipelon slide # 628

Nitzschia palea (Kutzing) W.Smith
Kr&L-B22p.285pl. 59 Mig 9

|
i
il

..4( .

Nitzschia palea (Kutzing) W.Smith

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 285, Plate 59, Fagure 9
Locations - Dominant in epipelon < Durban Mctro Sie 3. DWAF RAND Crocodile River Site
AJHOSO0: Umgeni Water Sites Duzi Dint Road UmWat 56.2. Karkloof 5.2: Eerste River Site ERS
(DWAF Site ERT20D):. Salskanaal GB! (DWAF Site K2HO03), Olifams River Sies 05, Kruger
Nanonal Park DWAF Sues BTHOIS & AYHOLT; Orange River Vioolsdnl and Pella Sites: Swartkops
River Sites DI, D19 & D20,

NITZPALE (mg 1) Class  (mgl") Class | NOTES
n=10 Mean Mcan  Mode Mode :
("2 4209 i ]
}Cl 45900 > p
EC 185 56 2 2
F 027 - 2.0 i
LN 1862 | !
Mg 4220 2 p
Na 282.74 2 2
NH, 1.30 | 0.00 ]
NGOy 480 4 i
|pH .12 3 3
PO, 10 48 h ]
IS10; 5.20 3 L
SO, 11588 2 2
Alkalinity 15587 2 .

DS 1177 30 2 2
Mean class withouwt pH 2.50 241

55




NITZSCAL

104s 5 T wich % Sbulac snd 21 striee in 10n

Nischia sonlpwllyfovvae (Gramow ) rusew
Kr&LB22w 26l 100g )

Nitzschia scalpelliformis (Grunow) Grunow
Ref. used for identification: Krammer & Lange-Bertalot 1986 22 P

SR sobe B AL slpie 150% I

age 26. Plate 18. Figure 3

Locations - Dominant in epipelon = Kruger National Park DWAF Site BYHO2

NIT /\( \l. Class Class
n=| mel’) Mean Mode
ICa 92.51 5

1C) 182.49 |

BC 145.00 2

} 032 4

N 6.00 |

Mg .60 2

Na 176.11 2 .
NH, 0.06 |

NO, Q.00 5

pH 5.64 5

PO, 0.02 | *
S 652 4

S0, 1549 |

Alkalimity 492 .60 3

TDS 942, 50 2 g
Mean class without pH 262

N( )TES »




NITZUMBO

Rand Waler Sife 2 &lida 299 _31/7/00

- -

Nirzschia wnbonata (Ehr'berx) Lange-Bertalot
Kr & 1-B 2.2 p. 65 pl. ﬂﬂg.z

N

70.5p x 8.5p wtw;anhq 10 fiulae in lo..L Wy

Nitzsehia umbonara (Ehrenberg) Lange-Bertalot
Reference used for identification: Krammer & Lange Bertalot 1986. 2.2 Page 65, Plate 51, Figure 2
Locations - Dominant in epipelon - Rand Water Paddabaai |

4

NITZUMBO | Class Class NOTES 1
n=| Mean Mean Mode !
W a 100 A
- 450 s
EC 17.40 3
F 010 s
[N 0.70 -
\Me <00 i
Na 28.00 |
NH, 0.00 5
NO), 01l 5
pH .5 |
PO, 0.02 5
'\'1” 220 i
SO, 7.00
Alkalinmity 1700 |
oS 109,00 3
Mean class without pH 185

J




PINNBRAU

Knysna Est. Fresh slide 276 2/5/00

Pinnularia braunii (Grunow) Cleve
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 417. Plate 187, Figure 4.
Locations - Dominant in epipelon = Palmict River PRS (DWAF Sie PRAE)

Pinnularia braunii (Grunow) Cleve
Kr&1L-B2.1p. 417pl. 187 ig. 4

i(l'l.\NBRAL' Class Class
In=1 (mel')  Mean Made
Ca 270.00 5

. . 5

EC 22000 2

¥ .00 5

K 82.00 2

Mg 75.00 {

Na 110.00 I

NH, 29500 5

INO, 40.16 5

pH 515 |

POy 27.00 5

Si0), 460 3

SO, 490,00 5

Alkalinity 210 !

TDS 1430.00 1

Mean without pH 185

NOTES




PINNGIIi

Rand Water Site 5 slide 302 31/7/700

nnularia gibba var. linearis Hustedt
r& [-B2.1p. 424pl. 18910ig. S
Hustedt p. 28 fig. 604

L

-

Pinnularia eibba var. linearis Hustedt
Ref. used for identification: Krummer & Lange-Bertalon 1986 21 Page 424, Plate 189. Figure §
Locations « Dominant in epipelon = Rand Water Sie Bleshokspruit BY

PINNGL Class Class | NOTES
n=1 (mg.!' Mean Moke ;
iCa 9.0 3 |
r('l 140,00 | |
EC 105.00 |

I 0.24 3

' 110 ]

Mg 15.00 I

Na 10S5.00

NH, 0,74

NGO, 016 1

pH 7.40

PO, 013

S0 <) |

S0, 108000

Alkalinity 115.00

TDS 682 50 >

(Mean without pH 186

59




PLACCLEM

DWAFNPROV A6H019 slide 459 14/5/01

Placoneis clementis (Grunow) E.J.Cox
Kr&L-B2.1p. 139pl 47 fig. 1

)

2831 x 10,51 with 16 striae in 10p

Placoneis clementis (Grunow) EJ.Cox

Reference used for identification: Krammer & Lange-Bertalot 1986. 2.1 Page 139, Plate 47. Figure
1. Hartley 1996, Plate 134, Figure 6

Locations - Dominant in epipelon - DWAF Northern Province Hessie-se-waler AGHO19

PLACCLEM Class Class NOTES
n=| (mgl") Mean Mode
Ca 2.29 |
Cl 000 |
BC 401 1
F 014 2
K 1 .55 1
Mg 1.29 1
Na 147 |
INH, 00 |
NO, 005 |
pH 7.01 I
O, 061 1
S0, 6.64 <
SO, N \
Alkalimity 11.94 1

IS 2607 1
Mecan without pH 1.29

60




PLACsp01

Swartkops River site NCB slide 1326 25/11/98

Placoneis sp. 1

Placoneis Sp. 01
Locations - Dominant in epipelon - Kruger National Park Letaba River DWAF Sie BSHOIS;
Swartkops River Sie E17

PLACSPOT (mg 1) Class (mgl ' Class NOTES ]

: n=2 Mean Mean Mo Mode !
l

Ka CRIE S [

‘F- 34 91 2

|EC 15110 2

!r 027 4

N 129D i

Mg 4 2

Na 25338 2

NH, 000 |

NO 047 |

pH 815 -

") 054 1

Si) 2. 992§ 2

M), 4 14 2 ‘

Alkalindty I88.16 2 ‘

TDS 1O S0 .

Mean class withost pH | 93 . ‘
]

61




PLAGLEPI

Fhpwrepa icpsdepsere (Loepwy) hasUe
Lamge- Bertalol lonnographis Dastomelenica’ pl 1TdAg

AP dlie BRMICE odide | 5942 1001

B9 0 5 VD wikh 23 sirien i 10y

KNF wie BRINRSE olide 1525 1A
Plagietrepis icpedapec~d (Ceegoey) Kentse
Lamge Bertabst Tonnagrephic Distemebagics’ pb 1 T4 0g 1

FOA % 17 0 wiih 20 striee In 10y

Girdie view

Plagiotropis lepidoptera (Gregory) Kuntze
Reference used for identification: Lange-Bertalot 2000, Plate 174, Figures | & 2
Locations - Dominant in epipelon - Kruger National Park Letaba River BSHO2S

{rl AGLEP! Class Class NOTES
[ne1 (mg1") Mean Mode
lcs 21.19 2 ) Although this is considered a |
Cl 61.2¢ | manne genus, Round et al. (1990)
EC 4770 " note that P.lepidoptera, the most
F 0.21 1 commonly recorded species, s
X 1.92 | ; reported from alkaline streams in
Mg 16,14 . the United States. In the Letaba
Na 39.73 I River, where it was dominamt in
NH, 0.0% 1 South Africa, the pH was 8.27
NO, 0.06 1 .
pH 827 4
MO, 0.0 1
1S:0, 6.02 4
'.V). 1501 1
Alkalinity 11593 2
TDS 31005 |
Mcan without pH 143 -

62




PLEUDELI

R e )
Arvinidd Sy 5 W 1 N e

Newurosigma delicarulum W .Smith
Reference used for identification: Archibald 1983, Page 303, Plate 21, Figure 448
Locations - Dominant in epipelon - DWAF Northern Province Sandrivier Site ATHOOM

PLEL lr»hflr Class Class ' NOTES

s

i
pH b}




RHOPGIBB

KNP site BOHO003 slide 1551 18/9/
Rhopalodia gibba (Ehrenberg) O. Mueller

Hustedt. p. 390 fig. 740

1
FFrrreeeid

“ammEs

-4
T 0 S 2hA e -
: ...“'..“

- \\..‘ '..;;

62.5p x 20 with 16 striae and 9 costae in 10p

.

Rhopalodia gibba (Ehrenberg) O.Mueller
Reference used for identification: Hustedt 1976, Page 390. Figure 740
Locations - Dominant in epipelon —~ Kruger National Park DWAF Site BOHOO3

RHOPGIBB Class Class NOTES
n=1 (mgl’) Mean Maode
ICa 17.47 3

« | 165.% |

B 1220 i

F 033 .

K 699 l

Mg 4527 2

Na 145.38 2

NH, 0.01 !

NOy ool 1

pH 872 -

PO, 0.04 1

S, 560 3

SO, 17.56 |

Alkalinity $75.08 i

DS T93.00 2

Mean without pH 208

64




SELLPUpu

Durban Metro Site 2 slide 329 22/8/00

Sellaphora pupula var. pupula (Kutzing) Mereschkowsky
Kr&1-B2.1p.190pl. 68 fig. 6
(See Round p. 552)

Sellaphora pupula var. pupula (Kutzing) Mereschkowsky

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 190, Plate 68, Figure 6
Locations - Dominant in epipelon = DWAF RAND Sites Bloubanknvier AOHME, Litde Jukske
AJHOMT, Moordenaarspruit A2HOSS, Umgeni Water Umamduzi River UmWat 64, UmWut 67,
UmWat 662, UmWat 66.3. Slangspruit UmWat 61: Northern Province Hessies-se-Water AGHO1Y.
Durban Mctro Palmiet River Site 05 DWAF KZN Sue V2HOL2: Orange River Site at Upington.
Eerste Rivier Sie ER7

SELLPUpu (mg 1) Class  (mgl™") Class NOTES
n=7 Mean Mean Mode Maode
Ca % €2 2 2 |
Cl i1.24 J - - |
EC i8.26 | |
3 0.20 i 012 2 |
K 267 | |
Mg 13.08 l 59 |
Na 1963 | 0 |
NH, 0.24 | - |
NO 1.67 2 14 2
pH 7.91 i 7.7 3 |
PO, 68 44 5 5 |
S, Yis S - 5
SO, i1.13 | . |
Alkalminy 1691 | - |
TDS 24695 | |

| ‘\!L'-ilf-_u‘\r‘ Allfjc(ll[“ 1.93% 1 84
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STAUCRUC

Grootbrak River epipelon slide # 625

Stauroneis crucicnla Grunow
Cholnoky 1956 -
Ostereichischen Botanischen Zeitschriftpp 29-99, p. 83 fig. 271

Stauroneis crucicula Grunow
Reference used for identification: Cholnoky 1956, Plate 3. Figure 271.
Locations — Dominant in epipelon - Kruger National Park DWAF Sabse River Site X3H0IS,

STAUCRUC Class Class NOTES
1 (mgl")  Mean Mode

10.04 1 .
1442 1
20.00 1
0.15 2

K 1.28 1

Mg 9.30 1

Na 11.88 1

NH, 0.04 1

NO, 0.08 [

oH 803 3

MO, 0.02 1

SiO; 567 4

SO, 911 1

Alkalinsty 64.34 1

TDS 130.00 1 )

Mean without pH 1.29 N




SURIANGU

Durban Metro Site 3 slide 330 22/8/0¢:

Surirella angusta K;z_.ting
Kr & L-B 2.2 p. 187 pk; 133 figs. 6-13

‘s.s.. x 7.5p with 10 costae in 10p

Surtrelia angusrta Kutzing

Rel. used for identification: Krammer & Lange-Beralot 1986, 2.2 Page 187, Plate 133. Figures
613

Locations - Dominant in epipelon = Durban Metro Sies Palmietnvier Palm6 & Palm07

is‘l RIANGU (mg 1 ) Class  (mgl ) Class NOTES
{(n=2 Muaun Mean  Made Mode
A
|
EC 2.0 | E
F 032 H |
N 8.50 ! . -
Mg 240 | '
Na <510 |
NH,
N, ) () 5
"H N 3 |
PO, 0,70 I
Si0,
SO,
Alkalinity
DS 468 00
Mean class without pH .88 .




SURIBREB

Olifants River slide # 773

o
Swrirella brebissonii Krammer & Lange-Bertalot
Kr& L-B22p.179pl. 126 fig. 9

Surirella brebissonii Krammer & Lange-Bernalot
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 179. Plate 126. Figure 9
Locations - Dominant in epipelon - Rand Water Taaibosspruit TW2.

15L‘RIBRFH Class Class NOTES
n=1 (mg.) Mcan Mode
‘r(‘.‘ 100 00 5

1l 150.00

EC 100.00 ]

F 0.44 5

K 10.00 )

Mg 213 p.

Na 110.00 ]

NH4 008 )

NO3 1.20 2

pH 7.36 2

PO 027 |

Si02 20.00 5

SO4 100.00 2

Alkalinmity 0.00 .

TDS 650.0 2

Mean without pH 2.23




SYNETABU

Swartkops Brak epipelon slide Bot # 1108

-
Synedra tabulata (Agardh) Kutzing

Kr & L-B 2.3 p. 150 pl. 135 fig. 12

>

’

Synedra tabulata {Agardh) Kutzing
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2,5 Page 150, Plate 135, Figure 12
Locations - Dominant in epipelon = Swarthops River Site EIS

SYNETARL Class Class NOTES
n= {mg Mean Mode
Ca J o :
Cl | 36500 K
[ & i~
I 0.1 4
N 0.7 |
‘ My . -
[ [Na R21.0K 5
| NH, 0.0 |
NO 6.2 5
pH 852 <
| PO 1.92 2
1 1Si0) 05
| Iso 269.00
Akalimity 2600 2
s NV ) :
Mean without pH 307
6Y




RIVER SUB-DOMINANTS




ACHNHUNG

=5 T e A
- - "qurtkopsgl-t slide 1248
Achnanthes hungarica Grunow -4 )
L-B & Kr ‘Aéhnamhes' pl. 35 fig. 19 >

-

Achnanthes hungarica Grunow
Reference used for identification: Lange Bertalot & Krammer 1989, Plate 35, fig. 19
Locations = Sub-dominant in epipelon - Swarthops River Sues Cl4 & C19

- - —
NOTES NOTES ’

Only found as a sub-dominant, therefore This is a heterovalvar genus having one

water quality not presented. | raphid and one rapheless valve.
| !
!
|
|
|
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ACHNKRYO

Durban Metro Site 2 slide 329 27/8/00

Achnanthes kryophila Petersen

L-B & Kr 'Achnanthes’ pl. 23 fig. 7

"
) §
] <

9.5¢ x 3.2y with 28 striae in 10y

>

Achnanthes krvophila Petersen
Reference used for identification: Lange-Bernalot & Krammer 1989, Plate 23. Figure 6
Locations - Sub-dominant in epipelon ~ Durban Metro Palmiet River Site 05,

NOTES NOTES
Only found as a sub-dominant, therefore I'his 15 a heterovalvar genus having one
water quality not presented raphid and one rapheless valve
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AMPHCOFF

Swartkops River Site D slide 1448 - 30/4/99
= .

Amphora coffaeaformis (Aznrdh) Kutzing ¥ 2
Arcbi!nld 'Sundays' p. 40 pl. 4 fig. 98

Amphora coffeaeformis Agardh
Reference used for identification: Hustedt 1976, Page 344, Figure 634,
Locations - Sub-dominant in epipelon - Swarthops River Sie D21,

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.




AMPHCOGN

KNP site BTHO1S slide 1547 18/9/01

Amphora cognata Cholnoky
Archibald 'Sundays' p. 42 pl. 4 fig. 103

16p x 8.6 with 20 striae in 10

Amphora cognata Cholnoky

Reference used for identification: Archibald 1983, Page 42 Plate 4. Figure 103

Locations = Sub-dominant in epipelon - Kruger National Park Olfants River BTHOLS; Gamioos
River GR6

NOTES | NOTES

Only found as a sub-dominant, therefore
water quality not presented.




BRACBREB

Swartkops River Site A slide 1278 28/10/98

Brachysira brebissonii Ross
Kr& L-B2.1p.254pl. %4 fig. 5§

19y x 4y with 24 striae in 10y
*same specimen under different levels of focus

Brachysira brebissonii Ross
Reference used for identification: Krammer & Lange-Benalot [986. Page 254 Plate 94 Figure 9
Locations = Sub-dominant in epipelon - Swankops River Sue B1S

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented




Brachysira sp. 01 Kutzing
See Round p. 540

1350 x S with 24 striac iu 10u x :
‘_.'Ilzc same specimen at different levels of focus and types of illumination,

Brachysira sp. 01 Kutzing
Reference used for identification: Round, Crawford & Mann 1990, Page 540,
Locations — Sub-dominant in epipelon - Bedeke River Site KB1.

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented
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CALOsp01

KNP site BSHO02S slide 1545 18/9/01

Caloneis sp. 1

Jdp x 5.8. 4 with 21 striae in 10p

Caloneis sp 01 Cleve
Reference used for identification: Hustedt 1976, Sce page 238, Figure 156
Locations = Sub-dominunt in epipelon - Kruger Natonal Park Letaba River DWAF Site BEHO2S

NOTES NOTES

Only tound as a sub-dominant. therefore
water quality not presented.




COCCsp01

Klein Brak River DWAF K1H004 s|ide 613 11/5/98

~
Cocconeis sp. 01 Ehrenberg
See Round p.é().t

Cocconeis sp. 01 Ehrenberg
Reference used for identification: Round, Crawford & Mann 1990, Page 504
Locations = Sub-dominant in epipelon = Brundwag River DWAF Site KB2

NOTES NOTES
Only found as a sub-dominant, therefore This is a heterovalvar genus having one
water quality not presented. valve with a raphe-sternum and the other

lacking the raphe, but having a
corresponding stermum

77




CYMALIB

s':-.. LN

o =
Cymatopleura librile (Ehrenberg) Pantocsek
Reference used for identification: Schocman & Archibald 1976 Figure |
Locations - Sub-dominant in epipelon: DWAF Northern Cape Vaal River C9HO2 |

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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i LL VTV ISV TV ! v A.u... :
Mnuﬂul‘hql:.“ummhﬂmnh-umu B e T T
e

- ——— —

Cymbella aspera (Fhrenberg) Peragallo

Reference used for identification: Hustedt 1976, Page 365, Figure 680

Locations - Sub-dominant in epipelon: DWAF Northern Province Sand River ATHOO9, Umgeni
Water Karkloof River Site 5.2

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented




CYMBKAPP

Wiige epipcion slide no. Bot.# §37

Cymbella kappii (Cholnoky) Cholnoky
Archibald Susidays p.88 fig. 183

r »

37.8p X 9 with 11 strige in 10p L/B= 4.2

Cymbella kappii (Cholnoky ) Cholnoky
Reference used for identification: Archibald 1983 Page 88, Plate 10. Figure 183
Locations - Sub-dominant in epipelon - Umgen Water Mzimduzi River Site UmWab2

NOTES NOTES
Only found as a sub-dominant, therefore
water quality not presented.
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CYMBOAHU

Swartkops NCB epipelorf Slide Bot # 1214

Cymbella oahuensis Hustedt
Simonsen Vol. 3 pl. 416 fig. 8

- »

21.7u x 4.9p with 26 striae n1p UB=44

-
’

Cymbella oahuenensis Hustedt
Reference used for identification: Simonsen 1987, Volume 3. Plate 416. Figure 8.
Locations -~ Sub-dominant in epipelon - Swantkops River Sue E15

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented

R8I




ENCYMINU

Brdffihorst cplpeion siide no. Bot# 326

-

h‘uqalm (Hilse) Mann
Kr& L-B2)pg 305pl 119 g7,
-

-~

‘ \..““.. .70’)““.._.

———

N

FH( vewrema munulm |H'|\L'| \15“’“

Rel. used for identification: Krummer & Lange-Beralot 1986 2 1 Page 305 Plae 119
Figure 7

Locations = Sub-dominant in epipelon = Kruger National Park Sabie River Site X3HOIS

NOTES NOTES

Only found as a sub-dominant. therefore
water quality not presented




EUNOTRIN

Wabooms River slide 516 30/7/97

Eunotia trinacria Krasske
Hustedt p. 177 fig. 221

l;

=/
| #¢

15.6p x 3.7y with 20 striae in 10y

Eunotia trinacria Krasske
Reference used for identification: Hustedt 1976, Page 177, Figure 221b.
Locations ~ Sub-dominant in epipelon - Gamoos River GT2.

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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FRAGCAva

Olifants River slide 676
Fragilaria capucina var. vaucheriae ( Kntn‘ng) Lange-Bertalot \
Kr & L-B 23 p. 124 pl. 108 fig. 13

!. ".."‘
\%
\ 5

Y

TN

LALAAbasit

AN

m

! ““';u'\‘..

o

.\-)

2041 x In with l~_‘ strige in 10p -

Fragilaria capucina var. vaucheriae (Kutzing) Lange-Bertalot
Reference used for identification: Krammer & Lange-Bertalot 1986, 2.3, Page 124 Plawe
108, Figure 13

Locations - Sub-dominant in epipelon — Olifants River Site (0

NOTES r NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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Gomphema angustum Agardh
Kr& L-B2.1p.370pl. 164 fig. §

20.4p x 3.8p with 13 striae in 10y

Gomphonema angustum Agardh
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 370. Plate 164, Figure S
Locations -~ Sub-dominant in epipelon - Umgeni Water Site Mzimduz River UmWar 63

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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« Gomphopema clevel var, javanica Hustedt
Shmonsen Vol. 2 pl. 345 fig. 1 >

"

LLALAAALLLE

girdle view @
41.4p x 7.9p with 14 striae in 10y

5

(Ll

A b
: _l'.".'J
o

|
|
|

Gomphonema clevei var. javanica Hustedt
Reference used for identification: Simonsen 1987, Volume 2. Plate 345, Figure 3.
Locations - Sub-dominant in epipelon — Olifunts River Sites Wo & W7,

NOTES NOTES

|
Only found as a sub-dominant, therefore ‘
water quality not presented. ‘
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GOMPPARYV

Gomphonraa parvainm (Kutx) Crin Olifants River epipelon slide 754

7y

ull““v“n

UL

—
—
—
—
—
—
-
-
gl
-
-
>

1. 27 x 4.7 with 14 striae in 10p

2 21 x 6.3 with 16 strise in 10 References: Hustedt p. 372
3.= 151 x T with 18 striae in ulo
4. = 205 x 61 with 15 striae in 10p

. : r

L™

Krammeq & Lange Bertalot 2.f¢l.154.

Gomphonema parvulum (Kutzing) Grunow
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 PL. 154, Hustedt 1976. Page 372
Locations ~ Sub-dominant in epipelon - Gamioos River Site GRS.

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented




'NAVIAGUL

Navicula agulhasica Cholnoky \
Archibald 'Sundays' p. 141 pl. 15 fig. 240

52.4p x 10p with 10 striae in 10p

Navicula agulhasica Cholnoky
Reference used for identification: Archibald 1983 Page 141, Plate 15 Figures 240 & 241
Locations - Sub-dominant in epipelon - DWAF Rand Magahesrivier AZHOIZ,

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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NAVICRLA

DWAFNCAPE D3HO00S slide 452 8/501

Navicula cryptotenelia Lange-Bertalot
Kr & L-B 2.1 p. 106 pl. 33 fig. 11

2721 x 61 with 14 striae in 10p

Navicula cryprotenella Lange-Bertalot

Ref. used for identification: Krammer & Lange-Bertalot 1986. 2.1 Page 106. Plate 33. Figure 11
Locations — Sub-dominant in epipelon =« DWAF Northern Cape Sites D3IHOOS8 & Orange River Site
D7TH002: Kruger National Park Letaba River DWAF Site BSHO28

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented




NAVIHUNG

SwstKops River site F slide 1154 1/7/98

Navicula hungarica Grunow £« .

Husledt p. 298 fig. 506

Navicula hungarica Grunow
Reference used for identification: Hustedt 1976. Page 298, Figure 506,
Locations ~ Sub-dominant in epipelon ~ Ec¢rste River ERT.

Only found as a sub-dominant, therefore
water quality not presented.




NAVIPERI

Swartkops SF epipelic slide Bot.# 978

Navicula peregrina Ehrenberg
Archibald 'Sundays’ p. 192 fig. 314

68.5u x 9.7y with 11 striae in 10p LIB=7

Navicula peregrina Ehrenberg
Reference used for identification: Archibald 1983, Page 192, Plate 17, Figure 314
Locations = Sub-dominant in epipelon - Olifams River Site W1

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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NAVIRHYN

. . DWAF KZN VZHO007 slide<440 2/5/01

?\'a&jl&fz}{_rﬂ}nclmcepka[a Kutzing
Kr&1-B2.1p 101 pl. 30 fig. 8

Navicula rhynchocephala Kutzing
Ref. used for identification: Krammer & Lange-Beralot 1986, 2.1 Page 101, Plate 30. Figure 8
Locations - Sub-dominant in epipelon = DWAF KN Hlatkulu River Sie V2HOO?

NOTES NOTES

Only found as & sub-dominant, therefore
water quality not presented

q_*_




NAVISCHR

Navicula schroeterii Meister

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 115 plate 38, Fig 4

Locations = Sub-dominant in epipelon = Gamtoos River Site GR4

NOTES

Only found as a sub-dominant, therefore
water quality not presented.

NOTES
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NAVISUBT

-

Navicula subtilissima Cleve
Kr & L-B 2.1 pg 182 pl 79 fig24

NVavicula subtilissima Cleve

Ref. used for identification: Krummer & Lange-Bertalot 1986 2 | Page 182 Plate 79
Figure 24

Locations - Dominant in epipelon - Palmet River Site PR (DWAF Sie PRADOA)

[ NOTES NOTES
| | |
Only found as a sub-dominant, therefore '
| water quality not presented |
i
1
} \

|
|
| ‘
\
\
|
04




NAVIVAND

KNP site BOH002 slide 1550 18/9/01

Navicula vandamii Schoeman
Schoeman & Archibald (87) Nova Hedwigia 44. p. 482 pl. 485 Mig. 2

25.7n x 6p with 16 striae in 10p

Navicula vandamii Schoeman

Ref. used for identification: Schoeman & Archibald 1987, Nova Hedwigia 44, Page 482, Plate 485
Figure 2.
Locations - Sub-dominant in epipelon = Swartkops A12 & Al

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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NAVIVII

Swartkops C epipelon slide Bot# 1248

Navicula viridula var. linearis Hustedt
Kr&l-B2.1 P 115pl. 37 fig. 3.4

Navicula vinidula var. linearis Hustedt

Ref. used for identification: Krammer & Lange-Bertalot 19586, 2.1 Page 115. Plate 37, Figures 3

Locations — Sub-dominant in epipelon - Rand Water Site Toxic City Blesbokspruit B16

——— B
[ NOTES NOTLES

| ¢ nly found as a sub-dominant, therefore
i water quality not presented

?
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Neidium affine (Ehrenberg) Pfitzer
Kr & L-B2.1p. 280 pl. 103a fig. 10

Neidium affine (Ehrenberg) Phitzer
Ref. used for identification: Krammer & Lange-Bemalot 1986, 2.1 Page 280, Plate 103a. Figure 10
Locations - Sub-dominant in epipelon = DWAF Northern Province Site Hessie-se-water AGHO19.

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented
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Nifschia acula Hamtoch
Kr& LB22.16pl 80 ?

.

oo 8.3 it 10 Bontan 40 3

- 3 .
- - e'.

Nitzschia acula Hanzsch
Ref. used for identification: Krammer & Lange-Hertalot 1986, 2.2 Page 16, Plate 8. Figure 7
Locations = Sub-dominant in epipelon = DWAF RAND Crocodile River Site A2HOS)

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.

s




NITZFASC

KNP X3JHO1S slide 1544 17/9/01

Nitzschia fasciculata (Grunow) Grunow in Van Heurck

Kr& L-B2.2p. 33 pl 22 fig. 12

60.2u x 5.4n with 8 fibulae in ] Op

Nitzschia fasciculata (Grunow) Grunow

Ref. used for identification: Krammer & Lange-Beralot 1986 2.2 Page 33, Plate 22. Figure 12.
Locations — Sub-dominant in epipelon ~ Kruger National Park DWAF Sites Sabie River X3HOIS,
Luvuvhu River AGHOOS & A9HOI11.,

NOTES NOTES

Only found as a sub-dominant, therefore
waler quality not presented.




NITZFONT

Sundays River SR1 slide 523 11/8/97

:

g f Nirzschia fonticola Grunow }
& Kr&1-B2.2p.103 pl. 75 fig. 7

.\

_./'__\‘\_

L T Tt e -

1391 x 3.6 with 15 fibulae in 10—

Nitzschia fonticola Grunow
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 103, Plate 75. Figure 7
Locations - Sub-dominant in epipelon — Gamtoos River Sites GR1, GR2 & GRS

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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NITZLINE

PWAS S Cape TN siie #4518 4 &

Nt fmewn Agerdh R S
MrALBLIp Y

Nitzschia linearis (Agardh) W.Smith

Ref. used for identification: Krammer & Lange-Beralot 1986, 2.2 Page 69 Plate 55. Figure 3
Locations - sub-dominant in epipelon - DWAF Northern Cape Site Vaal River COHOOK: Rand
Water Sites Taaibosspruit TW2 & B lesbokspruit Toxic City B16

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented
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NITZMICR

Swartkops River Site D Slide 1049

Nitzschia microcephala Grunow
Kr& L-B2.2p. 120 pl. 83 fig. 15

L

:

5
12.8yt x 2.2 with 16 fibulagin 10y 7 5

10.6p x 2.6p with 15 fibulae in 10p

Nitzschia microcephala Grunow

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 120 Plate 83, Figure
15.

Locations — sub-dominant in epipelon: Swartkops River Site Al3

~ —

| NOTES NOTES

! Only found as a sub-dominant, therefore
| water quality not presented,
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NITZNANA
&k r’quyﬂﬁgrfﬁﬁ%msmwﬁﬁn
(o

Nitzschia nana sensu Kr & 1L-B * -
Kr & L-B2.2 p. 26 pl. 17 fig. o ot A7

o

- a2,
"o

o ®

Nitzschia nana Krammer & Lange-Bentalot
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 26. Plate 17 Figure 9
Locations - Sub-dominant in epipelon -~ Gamtoos River Site GT4.

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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NITZPAIS

DWAFRand Site 4 slide 352 24/9/00

.

Nitzschia paleaeformis Hustedt
“Kr&1L-B22p.92pl65fig. 4

¥ d
45p x 4.8 with 12 fibulae in 10p

Nitzschia paleaeformis Hustedt
Ref. used for identification: Krammer & Lange-Bertalon 1986 2.2 Page 92, Plaie 65, Figure 4
Locations - Sub-dominant in epipelon = DWAF RAND Juksker River Sites AZHOSS & ATHO23S

( NOTES ' NOTES

Only found as a sub-dominant. therefore
water quality not presented

104
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NITZPUMI

Groot Brak River DWAF site Kﬁ!OOS 11/5/98

Nitzschia pumila Hustedt
Kr & L-B 22 p. 115 pl. 81 fig. 14a

. 3 X -\
56.7u x 4.5u with 15 fibulae in 10p\'.\\:

Nitzschia pumila Hustedt

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 115, Plate 81,
Figure 14a

Locations ~Sub-dominant in epipelon - Groothrak River DWAF Site Salskanaal GBI

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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NITZRECT

Nitzschia recta Hantzsch
Ref. used for identification: Krammer & Lange-Bertalot 1986, 22 Page 20, Plate

Locations = Sub-dominant in epipelon = Olifanis River Sites Bl & B2

12. Figure 5

NOTES NOTES

Only found as a sub-dominant, theretore
water quality not presented.
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NITZSIGM

Swarkops River site C slide 888 27/3/97

Nitzschia sigma (Kutzing) W. Smith
Kr& LB 22p.32pL231M1g. 9

781 x 6.2 with 11 fibulae in 10n

Nitzschia sigma (Kutzing) W.Smith
Ref. used for identification: Krammer & Lange-Bertalot 1986. 2.2 Page 32. Plate 23, Figure 9
Locations -~ Sub-dominant in epipelon - DWAF RAND Crocodile River Site 2HOS0

NOTLS NOTES

Only found as a sub-dominant, therefore
water quality not presented
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NITZSOLI

Swartkops Brak epipeli slide Bot # 1357

-

Nitzschia solita Hustedt -
Kr&l1-B22p.99pl 71 Nigl4

¢ ;
25.6p x B.4p with 15 fibulae and 24 striae in 10y L/B =7.5
® 20u

Nitzschia solita Hustedt
Ref. used for identification: Krammer & Lange-Benalot 1986, 2.2 Page 99. Plate 71. Figure 4
Locations = Sub-dominant in epipelon - Swartkops River Site C20

r T |

NOTES NOTES

Only found as a sub-dominant, therefore

water quality not presented




PLACELel

Swartkops SF epipelic slide Bot.# 1311

Placoneis elginensis var. elginensis (Gregory) Ralfs
Kr&1L-B2.1p.136pl. 46 fig. 8

20.4 x 7.6p with 16 striae in 10p. L/B= 2.6

Placoneis elginensis var, elginensis (Gregory) Ralfs

Ref. used for identification: Krammer & Lange-Bertalot 1986. 2.1 Page 136. Plate 46. Figure 8
Locations ~ Sub-dominant in epipelon ~ Houhock River BT1 (DWAF Sue JRE00A ); Swartkops
River Site A20.

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.
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PLACELGI

Olifants epipelon slide no. Bot.> 780

Placoneis elginensis (Gregory) Ralfs
Kr& L-B2.1p. 134 pl46 fig.3

23p x 7.7 with 15 strige In 10p L/B~ 3

Placoneis elginensis (Gregory ) Ralfs

Ref. used for identification: Krammer & Lange-Bertalot 1986 2.1 Page 134 Plate 46, Figure 3
Locations —~ Sub-dominant in epipelon = DWAF Northern Province Site Rasloop River ASHO1S:
DWAF OFS Caledon River D2HO3S,

NOTES ’ NOTES

Only found as a sub-dominant, therefore
water quality not presented




RHOICURYV

DWAFNCAPE C9HO009 slide 449 107501

Rhoicosphenia curvata (Kutzing) Grunow

Kr & L-B 2.1 p. 381 pl. 91 fig. 21

valve view
girdle view

31.7n long with 18 striae in 10y at the poles and 12 striae in 10y in the centre

e

Rhoicosphenia curvata (Kutzing) Grunow
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 381. Plate 91. Figure 21
Locations — Sub-dominant in epipelon - DWAF Northern Cape Vaal River Site COHXO9

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented.




SELLPUny

KNP site A9HO011 slide 1549 18/9/01

Sellaphora var. myassensis (Kutzing) Mereschkowsky
Kr & L-B 2.1 p. 190 pl. 68 fig. 21

33.7n x 8.7u with 20 striae in 10

Sellaphora var. nyassensis (Kutzing) Mereschkowsky
Ref. used for identification: Krammer & Lange-Bertlot 1986 2.1 Page 190, Plate 68. Figure 21

Locations — Sub-dominant in epipelon - Kruger Nutional Park DWAF Site Luvuvhu River
AGHOI

NOTES NOTES

Only found as a sub-dominant, therefore
walter quality not presented




STAUTACK

Palmiet River Site PR400B 11/5/98

Stauroneis tackei (Hustedt) Kramper & Lange-Bertalot
Kr & L-B 2.1 p. 249 pl. 91 fig.13

20.5p x 5.5p with 24 striae in 10y
the same specimen at different levels of focus

Stauroneis tackei (Hustedt) Krammer & Lange-Bertalot

Reference used for identification: Krammer & Lange-Bertalot 1986, Page 249, Plae 91
Figure 13.

Locations = Sub-dominant in epipelon - Palmict River Site PR400B.

Only found as a sub-dominant, therefore
water quality not presented.
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Synedra ulna (Nitzsch) Ehrenberg
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.3 Page 143, Plate 120, Figure 8
Locations - Dominant in epipelon —Olifams River Site K02

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented
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TABEFLOC

Olifants Estuary River Site slide 483 21/6/01

Tabellaria flocculosa (Roth) Kutzing
Kr & L-B 23 p. 108 pl. 106 fig. 9

valve view

girdle view

Tabellaria flocculosa (Roth) Kutzing
Ref. used for identification: Krammer & Lange-Beralot 1986, 2.3 Page 108, Plate 106, Figure 9
Locations - Dominant in epipelon <Palmiet River Site PR2 (DWAF Site PR400B)

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented,
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TRYBAPIC

0

Wilge epipeion slide no. Bot.# 832

|~\t\

Tryblionella apiculata Gregory
Hartley pl. 182 fig. 9
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3Tp x 4.6p with 15 strige in 10p LB~ 8
Tryblionella apiculata Gregory

Reference used for identification: Hartley 1996, Plae

2. Figure 9

I8
Locations - Sub-dominant in epipelon: Swartkops River Sites DI2,. SI13, DI & D15
NOTES

|

NOTES
Only found as a sub-dominant, therefore
water quality not presented
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TRYBsp01

Swartkops River Site F slide 1238 23/9/98

T'ryblionella sp. 01 W.Smith
See Round p. 614

—
_—
‘e e

63.5¢ x 11p with 12 fibulae In 10y

Tryblionella sp. 01 W.Smith
Reference used for identification: Round, Crawford & Mann 1990. Page 614.
Locations — Sub-dominant in epipelon: Swartkops River Site F15

NOTES NOTES

Only found as a sub-dominant, therefore
water quality not presented




RIVER DOMINANTS THAT WERE ALSO SUB-DOMINANTS

Achnanthes abundans sub-dominant at: Durban Metro Site 2; Gamtoos River Site GRS;
Swartkops River Sites, A13, A16, A17 & A2l

Achnanthes engelbrechtii sub-dominant at: Keurbooms Estuary Intertidal Site 5
(DWAF Site ER720E); Swartkops River Sites D10, D11, D13, D14, D16 & D17
Achnanthes oblongella sub-dominant at: Durban Metro Site 5; Eerste River Site ER|
(DWAF Site ER720A1); Palmiet River Site PR4 (DWAF Site PR400D); Houhoek Site
BT1 (DWAF Site JR400A); Brandwag Site KR2 (DWAF Site KIHOO4; Grootbrak River
Site GB2 (DWAF Site K2ZH006); Keurbooms River Site KT2 (DWAF Site K6H00S).
Achnanthes subatomoides sub-dominant at: Eerste River Site ER2 (DWAF Site
ER720B); Palmiet River Site PR2 (DWAF Site PR400B ). Grootbrak River Site GR2
(DWAF Site K2H006); Keurbooms River Site KR2 (DWAF Site K6H0O7)

Amphora pediculus sub-dominant at: Gamtoos Site GR1

Bacillaria paxillifer sub-dominant at: Swartkops River Sites F 10, F13 & F17.

Caloneis schumanniana sub-dominant at: Olifants River Site 2.

Cocconeis pediculus sub-dominant at: DWAF Northern Cape Site COH009 & Olifants
River Site K04,

Cocconeis placentula sub-dominant at: Eerste River Site ER2 (DWAF Site ER720B) &
ER3 (DWAF Site ER720B1)

Craticula perotelli sub-dominant at: Umgeni Water Site 8;

Cymbella turgidula sub-dominant at: Umgeni Water Sites 1 & 9; Olifants River Sites

101,011 and W7.

Diatoma vulgaris sub-dominant at: Olifants River Sites 05 & B2,

Diploneis puella sub-dominant at: Sundays River Site SR6,

Entomoneis alata sub-dominant at: Sundays River Site SR6.

Eunotia incisa sub-dominant at: Eerste River Site ERI (DWAF Site ER720A10)
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Eunotia trinacria sub-dominant at: Gamtoos River Site GT2.

Fragilaria elliptica sub-dominant at: Swartkops River Sites C 16,18 & 20, F19.

Gomphonema clevei var. javanica sub-dominant at: Olifants River Sites W6 & W7.

Gomphonema parvulum sub-dominant at: Gamtoos River Site GR6

Hantzschia distinctepuncta sub-dominant at: KNP DWAF Site X3HO48 & DWAF
Northern Province Site ATHOO09,

Navicula capitoradiata sub-dominant at: DWAF Rand Site 1; Olifants River Sites
KOI,W3, W5 & BI.

Navicula cincta var. leptocephala sub-dominant at: Umgeni Water Site 10; Orange
River Site at Pella.

Navicula confervacea sub-dominant at: Swartkops River Sites C11, C17 & F20.
Navicula cryptocephala ~ sub-dominant at: Rand Water Site 4; KNP DWAF Site
AOHOOS,

Navicula heimansii sub-dominant at: DWAF KNP Site V2H00S5; DWAF Northern
Province Site AGHO18; Umgeni Water Site 12; Palmiet River Site 4.

Navicula hungarica var. capitata sub-dominant at: DWAF Northern Cape Sites COHO10 &
CO9HO21; Umgeni Water Site 11; DWAF KZN Site V2ZHOOL

Navicula menisculus sub-dominant at: DWAF Northern Cape Site C3H003; Olifants River Sites
07, W2 & Bl

Navicula menisculus var. menisculus sub-dominant at: DWAF Rand Site 3.

Navicula mollis sub-dominant at: DWAF OFS Site 3; Sundays River Sites SR3, SR4 & ST,
Navicula pseudohalophila sub-dominant at: Sundays River Site SRS; Swartkops River
Site CI8.

Navicula trivialis sub-dominant at: DWAF Rand Site 7; Olifants River Site K03,
Navicula viridula var. rostellata sub-dominant at: Sundays River Sites SR4 & §;
DWAF Northern Cape Sites C9HO08 & D3HO08: DWAF KZN Sites V2ZHOM &
V2HO012; Orange River at Vioolsdrif.
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Nitzschia capitata sub-dominant at: Swartkops River Sies D16 & E19

Nitzschia desertorum sub-dominant at: Swartkops River Sutes E17, EO9, E10, E15, E17
EIS
Nitzschia dissipata sub-dominant at: Olifants River Sites 06,05 W4 & WS

Nitzschia capitellata sub-dominant at: Swartkops River Sues D16 & E19

Nitzschia elliptica var. alexandrine sub-dominant at: Swartkops River Site B¢
Nitzschia fonticola sub-dominant at: Gamtoos River Sites GR2, GR3 & GR6: Sundays
River Sites SRI & ST

Nitzschia graciliformis sub-dominant at: Olifants River Sites 03, KOl & Wi

Nitzschia palea sub-dominant at: Durban Metro Site 3: Umgen: Water Sites 2, 10 & 12
Eerste River Site SRS (DWAF Site ER720D); Olifants River Sites KO3, 08, KOS; DWAI
KNP Sites BTHOIS & A9HO!

Nitzschia paleacea sub-dominant at: Olifants River Site (¢

Nitzschia sigma sub-dominan DWAF Rand Site §

Sellaphora pupula sub-dominant at: DWAF Rand Sites 2, 4, 8 & 10: DWAFNPROV
Site AGHO19: DWAFKZN Site V2HOI12




. RIVER SAMPLING SITES
. Gauteng: Rand Water
River Site GPS co-ordinates | Date sampled
Taaibosspruit TW2 S 26°49' E 27'56' 31 July 2000
.48 o Paddabaai No | S 26°49'E 27°52" | 31 July 2000
Blesbokspruit Bl14 S 26°27" E 28"27° 31 July 2000
. “Toxic City™ B16 S 26"16" E 28"30" 31 July 2000
Blesbokspruit B9 S 26°12' E 28°27" 31 July 2000
| Kliprivier Kl S 26"10" E 27°49° 31 July 2000
E Kliprivier | K6 S 26°27° E 28°06" | 31 July 2000
Kruger National Park -
. River Site GPS co-ordinates Date sampled
Sabie X3HO15 S 23°08'44™ E 31°56'42" 17 September 2001
. Crocodile X3HO016 S 25°21'44™ E 31757° 24" 17 September 2001
Crocodile X3H048 S 25°27°35" E 31732°04" 17 September 2001
Sabie X3HO012 S 24"59°31" E 31715'00" 17 September 2001
. Letaba BSHO18 S 23°50°19" E 31°38'27" | 18 September 2001
Olifants B7HO15 S 24°03°32" E 31"14'14™ 18 September 2001
[ Letaba BSHO28 S23°38°53" E31'08'50" | 18 September 2001 |
. Shingwedzi B9H002 S 23°12°'SS™ E 31°13°12” 19 September 2001
Shingwedzi B9HO0O3 S 23°08°40" E 31727 17" 19 September 2001
. Luvuvhu A9HOOR S 22°38'08" E 30°57'33" 19 September 2001
Luvuvhu A9HO1 1 S 22°25" 18" E 31°13'04" 19 September 2001
W DWAF: Rand Water
River Site GPS co-ordinates Date sampled
Magalies . A2ZHO13 S 25°46°37.4" E 27745°40.7" | 24 September 2000
. Crocodile 2. AZHO12 S 25°48'58.8™ E 27°53°34.3" | 24 September 2000
Crocodile 3. A2HO45 S 25°53'35.6" E 27°54°4.8" | 24 September 2000
. Jukskei 4. AZHO44 S 25°53'43.0" E 27°56'03.8" | 24 September 2000
Crocodile 5. A2ZHO50 S 25°59'23.1" E 27°50°35.3" | 24 September 2000 |
Bloubank 6. AZHO49 S 25°58°37.7" E 27°50°09.3" | 24 September 2000 |
. Crocodile 7. A2ZHOS1 S 26°01°58.7" E 27°50°34.2" | 24 September 2000
Jukskei 8. A2HO023 S 25°57°15.6" E 27°57°48.8" | 24 September 2000 |
Little Jukskei 9. A2HO47 S 26°04°07.1" E 27°58" 22.9" | 24 September 2000
. Walkersspruit 10. A2HO62 | S 25°45°32.7" E 28713'11.5" | 24 September 2000
Morelettaspruit 11. A2ZHOSS | S 25°41°33.7" E 28°17'32.7" | 24 September 2000




Orange Free Slalg

' River Site _ GPS co-ordinates _Date sampled
Caledon I. DZHOAS S 28°53'00.7"" E 27" 53°20.6° 7 November 20(X)

| Caledon |2 D2HOI2 | S 28°31'30.6 E28°13°04.9° | 7 November 2000 |
Caledon 3. D2HO375 | S29°36'33.3 " E27°03°51.2" | 7 November 2000 |

"Kometspruit | 4. DIHOD6 | S30'09°38.2° E27 23060 | 7 November 2000 |

i_l\'pﬂlclx{WUll |5 DIHO34 S 30°09°53.0"" E 27°23'45.2"" | 7 November 2000 j

“Orangedraai | 6. DIHO0Y | S 30°20°12.8 E 27°21°'50.4 | 7 November 2000 |

Orange River

River

Site

GPS co-ordinates

| Date sampled

| ()r.ma_'v

1

l pington

S 28°27°27

E2lN1S

38"

2 June 202

| Orange 2. Vioolsdrif | S 28°45°'57" E I17°37°16" 2 June 2002
| Orange 3. Pella S28°S7'SI1TE 1909 18" 2 June 2002 '
’ - - )

| Orange

I3 Marchand

_Northern Province

S 28°33°24"

E 20°30°44"

2 June 2002

| S—

. River Site | GPS co-ordinates | Date sampled
Mokolo A4HO13 § 23°35°57"E 27°44°31" 14 May 2001
| Rasloop | ASHO13 S 23'46'15" E 28°20'55" | 14 May 2001 I
L,P"l‘ﬂ"i i k-\;H'IL\ | S23°13'01T E 27°36° 36" 14 May 2001 }
Mokolo A4HO002 § 24°16'58" E 28°05'25" 14 May 200!
Hessie se Water | AGHO19 §23°39°45" E 28 2719~ 113 May 2001 '
| Sand | ATHO09 'S 22°29°26™ E 29°59°00" | 14 May 2001
Sand ATHOO) [§22754°30" E 29'59°26" 14 May 2001
| Limpopo TATHOOS  [S22713°327E 29°59'ST° | 13 May 2001 ;
Northern Cape )
. River | Site | GPS co-ordinates | Date sampled '
Hars C3H003 | S 27°34°23" E 24°34°47 | 10 May 2001
| Harts ' C3HO16 S28°22'45"E 24'18°06 | 10 May 2001 ‘
| Vaal COHOOS [ S2806'SI"E24'54°06" | 10May 2001 |
| Vaal C9HOOY S 28"30°57" E 24'36'04 | 10 May 2001 »
[ Vaal TCOHOI0  [S28°2421'E24'16'18 10 May 2001 ]
_\;.I | COHO2| | S27T°30°09" E 25737°05" | 10 May 2001 |
Vaal ’ COH024 S 28°342°40" E 24'04°25" | 10 May 2001 '
[ Orange T D3H003-A01 | S29°09°42" E 23°31'37" | 8 May 2001
| Vaal | Douglas B S 27°34' 23" E 24°44°47 | 8 May 2001 ‘
[ Orange | DTHO02 | § 27°3423" E 24°44'47 | 8 May 2001
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KwaZulu-Natal: Durban Metro
' River | Site GPS co-ordinates Date sampled
' Mbilo | 1. Mbilo 27. R-Bilo-27 S 29°49°40.3" E 30°52°40.8" | 22 August 2000 |
Palmiet | 2. Birdhurst Rd, Pinetown | § 29°49°13.4" E 30°53°31.1" | 22 August 2000 |
| Palmiet | 3. Palm 06 S 29°48'53.0" E 3052 52.8" | 22 August 2000
Palmiet_| 4. Palm 07 New Germany | S 29°48°39.8" E 30°52°14.1" | 22 August 2000
Palmiet | 5. Palm 09 S 287°48°05.1" E 30°51°'56.0" | 22 August 2000
KwZulu-Natal: Umgeni Water
River Site GPS co-ordinates Date sampled
Mzinduzi UmWat 65 S 29°36°07.5" E 30°24'48.0" 13 November 2000
Mzinduzi UmWat 64 S 29°35°55.6" E 30°24'03.2" | 13 November 2000
Mzinduzi UmWat 63 S 29"36'21.1" E 30°23'29.1" 13 November 2000
Mzinduzi UmWat 67 S 29°36°27.2" E 30"27°00.4™ | 13 November 2000
Mzinduzi UmWat 662 | S 29°35'48.6" E 30°26°20.1" | 13 November 2000 |
Mzinduzi UmWat 66.3 | S 29°35°57.4" E 30°26°36.0" 13 November 2000
Mzinduzi UmWat 626 S 29°36°05.2" E 30°25'26.9" | 13 November 2000
Mzinduzi UmWart 624 S 29°36°52.3" E 30°22'37.3" | 13 November 2000
Mzinduzi UmWat 62 S 29°37°50.9" E 30°21°11.8" | 13 November 2000
Slangspruit UmWat 61 S 29°38°29.6" E 30°21'55.6" | 13 November 2000
Duzi Dirt Rd UmWat 56.2 | § 29°40°25.2" E 30°10°11.0" | 13 November 2000
Karskloof Karskloof 5.2 | $ 29"°22°38.4" E 30°16°48.5" | 13 November 2000
Karskloof Karskloof 5.1 I S 29722°55.3" E 30"16°40.1™ 13 November 2(XX)
KwaZulu-Natal: DWAF
River Site GPS co-ordinates Date sampled
Mooi V2H002 S 29°00°16.4™ E 29"53'00" 2 May 2001
Mooi V2H004 S 29°04'15.1" E 30"14°52.5" 2 May 2001
Mooi V2H005 S 29°21°35.0" E 29°52'53.0" 2 May 2001
Kleinmooi V2H006 S 29"14719.0" E 29"47"18" 2 May 2001
Hlatikulu V2HO7 S29°11'144" E 29"38°15.1 2 May 2001
Klein Boesmans | VIHOI2 S 29"04°15.1"E 29"14°52.5" 2 May 2001
Ncibidwane V7HO16 S 29"04°15.1" E 29"14°52.5" 2 May 2001
Boesmans VTHO!17 S 29°11'10.2" E 29°38"15.5" 2 May 2001




Eastern Cape: Swartkops River catchment

_ Location Site GPS co-ordinates
| Springfontein | A |S334'105E25°1911.3
Bulmer drift B | S334507.6"E 25°2033.4
Gubb & Ingg's [ C_|S33°3551.2 E 25°2232.9
Niven Bridge | D [833°46'19.5"E25"2316.5" |
Nic Claasen Bridge / | E | S 33°47'33.1" E 25°24'48.4"
_Brak River | i -
_Despatch Bridge I | § 33°37°25.2" E 25°29'18.6

Mpumalanga: Olifants River catchment

[ March I"‘T-\C”I 1 QU4

_Date sampled

_ March 1997. April 1999
| March 1997-

1 IO
.\P.h 9%
March 1997 April

Muarch 1997- Apnl 1999
* I
March 1997- April 1999

YOy

- River | Site | GPS co-ordinates Date sampled
Olifants | O | 'S 26°15°40 6" E 29°41°29.1 4 August 1998 |
Olifants 02 S26°13'11.5 E 29°27°42.9" | 4 August 1998
Ollifants [03 7 TS26'06'2027E 29°19°20.2" | 4 August 1998
Olifants [0+ 1S25°51" 134 E29°17°35.7" | 4 August 1998
Olifants |05 S25°50°28.6" E 29 1558.3" | 4 August 1998 |
“Olifants |06 1S25°37°0.7° E2918°35.3" | 3 August 1998
Olifants |07 S25°45°375 E29°19°9.1" | 3 August 1998
" Olifants [O8 182537246 E29°13°0.3" | 23 June 1998 |
Olifants S 25°35°47.7"E 29°12°28.5" ' 23 June 1998
'(_)‘lt ants 010 S 25°32°58.0° E 29°13°48.0" 24 June 1998
[Olifants — Ol [ S25°30°542" E 29°15°59.9" 22 June 1998
['Klein Olifants_ KOl $25°49°1.4" E 20°35°26.4" _ 26 June 1998
| Klein Olifan | ko2 ‘\ 25°46'49" E29°29°21.6 25 June 1998
LK!cm ()lxllmls KO | S2545°0.7" E2927°38.7" 25 June 1998
| Klein Olifants KO4 S 25°43'18.0"E 29°26'7.2 25 June 1998
[Klein Olifants KOS 1S25°40°25.7E29°19°1.3" | 25 June 1998 |
Wilge Wi [S26°15°40.6 E28°50°'56.2" | 6 August 1998
“Wilge W2 1§25°54'7.2 E2851'5.2° | 7 August 1998 ’
Wilge [Wi [ S25°45 125 E 2857 44.8" August 1998
“Wilge Wi [S2600523E28 5288 | 5 August 1998 |
“Wilge W5 [ S25°46'S02E28°5329" | S August 1998
“Wilge | Wo S 25°37' 126 E28°59°'57.1" | 5 August 1998 |
_Bronkhorstspruit | Bl | S 2600°36.3 E28430°3346 TI.T\],.;..;~; 1998 7
Bronkhorstspruit B2 S 25°57°'09.8 E 28°41°18.0 6 August 1998
_Bronkhorstspruit | B3 T S 254 49'33.2 [ $3°'14.0" | 6 August 1998 ]




=
E
. Western Cape - ) -
River Site GPS co-ordinates Date sampled
. Eerste ER720E (ER6) | S 34°0031"E 18°4541" 4 May 1998
Eerste ER720F (ER7) | S 34°03'45"E 18°44'52" 4 May 1998
Palmiet PR400A (PR1) | S 34°05'E 19°02' 11 May 1998
LS [ Palmict PRA00B (PR2) | S 34°07 E 19°01' 11 May 1998
Palmiet PR400C (PR3) | S 34°09'E 19°01' 11 May 1998
Palmict PRA0OE (PRS) | S33°20E 18°59° 11 May 1998
. Bot BR400B (BR2) | S34°14'E 19°12' 11 May 1998
Bot JRADOA (T1) S 34712 E 19°08 11 May 1998
. Klein Brak KIHO002 (KB1) | S 33°56'06" E 22°07°17" 7 May 1998
Klein Brak KITHOO4 (KB2) | S 34°01'S5"E 22°03'12" 7 May 1998 o
Klein Brak KI1HO05 (KB3) | S 34°0223"E 22°08' 0" 7 May 1998
. _thol Brak | K2HOO03 (GB1) | S 34°01'25"E 22°1215" |7 Ma\; 1998
Keurbooms | K6HOO2 (R1) | § 33°56'18"E 23°22'04" 2 June 1998
P Keurbooms | K6HOI1 (R3) | S 33°48'41"°E 23°1031" 3 June 1998
. Eastern Cape
River 'Site | GPS co-ordinates Date sampled
. - Gamtoos | L3R00I (GR1) | S 32°57°21™ E 23°22°27" 12 August 1997
“Gamitoos Adhoc (GR2) | S33°11'48" E 23°59' 14" 12 August1997
Gamtoos | LTHOO7 (GR3) | S 33"26'19" E 24732'32" 12 August 1997
. . Gamtoos | LTHOO6 (GR4) | S 333910 E 24740 14" 29 July 1997
Gamtoos | Ad hoc (GRS) | S 33°45'30" E 24°38" 12" 29 July 1997
Gamtoos | Ad hoc (GR6) | S 33°45'38" E 24°48"17" 29 July 1997
. | Gamtoos LSHOO! (GT2) | S 33°49°24™ E 23°45°58" 30 July 1997
Gamtoos | L8HOOS (GT3) | S 32°57°21" E 23°22°27" 30 July 1997
. Gamtoos | LOHOOS (GT4) | S 32°57°21"E 23°22'27" 29 July 1997 ]
'Sundays | N2HOO2 (SR2) | S 32°56'43" E 24°39'00" 13 August 1997
Sundays | N4HOO! (SRS) | S 33"48°45" E 24705'19" 13 August 1997 |
E “Sundays | N4HOO3 (SR6) | S 33°52°08" E 25°02°04" 13 August 1997
E
E
B
B
-
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ESTUARINE DOMINANTS




ACHNAMOE

Swartkops Estuary 4 Intertidal 4 slide 1504 27/8/01

Achnanthes amoena Hustedt
L-B & Kr 'Achnanthes’ pl. 43 figs. 39 & 39’

Achranthes amoena Hustedt
Reference used for identification: Lange-Bertalot and Krammer 1989, Plate 252 Figure 38,
Locations -Dominant in epipelon— Swartkops Estuary Imernidal Siee 4

NOTES NOTES

Found at salinity 25 ppt. This is a heterovalvar genus haviag one

raphid and one rapheless valve

Lange-Bertalot: Brak water




ACHNCONS

Goukamma Estuary subtidal 5 slide 291 4/5/00

Achnanthes conspicua Mayer
I-B & Kr "Achnanthes’ pl. 32 cf. fig 13

.&,..‘

12p x 6p with 1S striae in 10y L/B =2

Achnanthes conspicua Mayer
Reference used for identification: Lange-Bertalot and Krammer 1989, Plate 32. Figure ¢f. 13
Locations - Dominant in epipelon - Goukamma Estuary Subtidal Site 5.

NOTES NOTES
Found at salinity 10 ppt This is a heterovalvar genus having one

raphid and one rapheless valve
Sims (1996): Fresh water.

L




ACHNKUEL

Enysna Eétuary infertidal | slide 271 2/5/00

Achnanthes kuelbsii Langé-Bertalot
L-B & Kt 'Achnanthes’ pl. 238 fig. 29

106px5.6p L/B=1.9

Achnanthes kuelbyii Lange-Bertalot
Reference used for identification: Lange-Bertalot & Krammer 1989, Plate 238, Figure 29
Locations - Dominant in epipelon = Knvsna Estuary Intertidal Site 1, Magazana Intertsdal Sl

NOTES ‘ NOTES

Found at salinity 30 - 35 ppt This is a heterovalvar genus having one
’ 1 .

raphid and one rapheless valve




Berg Estuary Intertidal 4 slide 1561 29/01/02
Achnanthes minntissima v, gracillima. (Mcister) L-B
L-B & Kr. "Achnanthes” pl. SS1ig. 3

Achnanthes minutissima var. gracillima (Meister) Lange-Bertalot
Reference used for identification: Lange-Bertalot & Krammer 1989, Plate 55, Figure 3
Locations - Dominant in epipelon ~ Great Berg Estuary Intertidal & Subtidal Site 4.

NOTES

| Found at salinity: 26 ppt.

NOTES

This is a heterovalvar genus having one
raphid and one rapheless valve




ACHNMINU

Olifants Estuary River Site slide 483 21/6/01

Achnanthes minutissima Kutzing
Hustedt p. 200 fig. 274  ,

10.7u x 2p
girdle view

\chnanthes minutissima Kutzing.
Reference used for identification: Lange-Bertalot & Krammer 1989, Plate 51. Figure 10
Locations - Sub-dominant in epipelon ~Olifants Estsary River Site

NOTES 1 NOTES
| Found at salinity: O ppt This is a heterovalvar genus having one
raphid and one rapheless valve,

NB. This was found at the River site

therefore in fresh water We have used the Hustedt (1930) reference
| because the illustrations are the ¢learest
| Sims (1996): Fresh water Lange-Bernalot & Krammer (1989 p. 100)

refer to the ‘Achnathes minutissima
komplex” and there appear to be many
varieties that are not clearly
distinguishable




AMPHABLU

Durban Bay Estuary Intértidal 3 slide 1610 3/4/02

imphora abludens Simonsen

Lange-Bertalot "lconographia Diatomologica' p. 128 pl. 163 fig. 19

30.5u x Sp

Amphora abludens Simonsen
Reference used for identification: Lange-Bertalot 2000. Page 128, Plate 163, Figure 19.
Locations - Dominant in epipelon ~ Durban Bay Subtidal Site 4.

NOTES NOTES
Found at salinity: 30 ppt

Lange-Bertalot (2000): Marine.




Goukou Estuary Intertidal 4 slide 1571 31/1/02

Amphora acatiuscula Kutzing
Archibald "Sundays’ p. 34 pl. 3 fig. 92 _

2248 x4 with 21 strfac in 10y
25p X 11jx with 21 siriae in 10y

(Syn: A coffeacformis var. acutiuscula )
Amphora acutiscula Kutzing
Reference used for identification: Archibald 1983 Page 34 Plate 3. Figure 92.

Locations - Dominant in cpipelon - Grew Berg Estuary Subtidal Site 5. Goukou Esteary Intertidal
Sies 3.4 & 8.

NOTES NOTES
Found at salinity: 5 - 23 ppx,

Lange-Bertalot (2000): Brak - Marine.




AMPHARCU

Durban Bay Estuary Intertidal Site J slide 1610 3/4/02

Amphora arcus Gregory
Hartley pl. 15 fig. §

43.7p x 6.Tu with 19 striae in 10p

Amphora arcus Gregory

Reference used for identification: Hartley 1996, Plate 15. Figure 5. Sce also Lange-Bertalot 2000
Page 129. Plate 165. Figure 15.

Locations - Dominant in epipelon - Knysna Estuary Subtidal Site 2;  Durban Bay Estuary Inertidal
Sue 3.

NOTES NOTES
Found at salinity: 26 - 34 ppt.

Lange-Bertalot: Manne.




AMPHCAST

A\mphora casteliata Giffen

Reference used for identification: Archnbald 1983 ge 37. Plat Fig

Locations = Dominant in epipelon - Keur? uary Subndal Sies 2 & 4: Knysna
iertidal Site S; Nhlabane Imertidal Site ¢

L/
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AMPHcfCO

Gourits Estuary Intertidal S slide 1582 31/01/02

Amphora cl. coffeaeformis
See L-B "Icon.Dia.' pl. 167 fig. 3

_— - 0“\ 0'
. A
1.7 x 6.5p with 22 dorsal and'ventral s&hin 10p
Amphora cf. coffeaeformis

Reference used for identification: Lange-Bertalot 2000, Plate 167. Figure 3.
Locations - Dominant in epipelon - Gountz Intertidal Site 5.

NOTES NOTES

Found at salinity: 27 ppt.

10




AMPHCcfSt

Mialazi Estuary Subtidal Site 2 slide 1589 22/3/02
Amphora cf. vtr“";l:lusledt
l,angc-&rtalo%raphia Diatomologica' p. 151 pl. 164 fig. 6
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~ 24.3p x 9p with 17 veniral & 14 dorsal striae in 10p

N e
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."r-L{: ‘ ; ——y ,
24.6p x Sp with 16 ventral & 14 dorsal striae im10p

s

Amphora ¢f. strigosa Hustedt

Reference used for identification: Lange-Bertalot 2000. Page 151, Plate 164, Figure 6.

Locations - Dominant in epipelon - Mlalazi Esmary Subudal Sites 4 & 5. Breede Estuary 3
Subtidal Sites 2 & 3.

i NOTES NOTES

Found at salimity: 14 - 33 ppt.




AMPHCOFF

Zinl\wazi'l".sluur‘v Subtidal 3 slide 1605 22/03/02

Amphora coffeaeformis Agardh
Husledt p. 344 fig. 634

M

1)

<7 38u x 5.2u with 17 d.qrial and 21 \'e'nt'x’hl striae in 10p |

Amphora coffeaeformis Agardh

Reference used for identification: Hustedt 1976, Page 344, Figure 634.

Locations - Dominant in epipelon —Keurbooms Estuary Inertidal Site 3; Mngazana Estuary Subtickal
Site 5; Swartkops Estuary | Subtidal Site 4: Swartkops 4 Subtidal Site 3; Zinkwazi Estuary Subtidal
Sites 2, 3 & 4; Mlalazi Inertidal Site S.

NOTES NOTES
Found at salinity: 12 =31 ppt.
Hustedt (1976): Brak.

Lange-Bertalot (2000): Brak — Marine.
Sims (1996): Brak - Manine,

12




AMPHCOMM

Amphora commutata Grunow
Reference used for identification: Lange-Bertalot 2000. Page 134, Plate 165, Figure 1. Archibald
1983, Plate 4. Figure 105

Locations - Dominant in epipelon - Nhlahane Eswary Intertidal Site D

T g
NOTES NOTES 5

; Found at salinity 5 ppt ’ '
Hustedt (1976): Brak |
Lange-Bertalot (2000): Brak
Sims (1996): Manne ?




AMPHCOV1

Breede 2 Intertidal 2 slide 339 11/8/00

Amphora coffacaformis var.1 (Agardh) Kutzing
see Archibald "Sundays' p. 40 pl. 4 figs. 96-100

Amphora coffeaeformis var. 1 (Agardh) Kutzing
Reference used for identification: Archibald 1983, Plate 4. Figure 100
Locations - Dominant in epipelon - Breede Estuary 2 Intertadal Site 2,

r

NOTES ‘ NOTES

Found at salinity 4 ppt




AMPHCOV2

Mialazi Estuary Subtidal 1 slide 1588 22/0M62

_ Amphkora coffeagformis var.l (Agardh) Kutzing
See L-B 'Iconographia Diatomologica' pl. 161 fig. 24

-

e <
e

39 x 4.6 with 20 striae in 10p

Amphora coffeaeformis var. 2 (Agardh) Kutzing

Reference used for identification: Lange-Beralot 2000, Plate 161, Figure 24
Locations - Dominant in epipelon < Durban Bay Estuary Intertickal & Subtdal Sie 1 Mlalas
Estuary Subtidal Site |

NOTES NOTES

Found at salinity: 34 - 35 ppt




AMPHDECU

Knyons Cotuary subiidal ) slide 108 2207

tmphore docavate Cramw
Hartley ‘An Aty of British Distoms ' 5L 18 8 1
-

!
'.

11030 = 17 S with 16 siviae s shByve 10y Lmess

Amphora decussata Grunow
Reference used for identification: Hartley 1996, Plate 18. Figure |
Locations - Dominant in epipelon — Knysna Estuary Subtidal Site 3

NOTES NOTES
Found at salinity 36 ppt.

Sims (1996): Marine.

16




AMPHHELE

Swartkops Estuary 2 Subtidal 3 slide 429 23/04/01

Amphora helenensis Giflen
Archibald ‘Sundays' p. 48 pl. 4 fig.117

16.7u x 3.5y with 18 striae in 10y
o
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18.4p x 8.3y with 17 striae in 10p

amm S -

Amphora helenensis Giffen
Reference used for identification: Archibald 1983 Page 48 Plate 4. Figures 114 <118,
Locations - Dominant in epipelon - Swartkops Estuary 2 Subtidal Sites 2 & 3

NOTES NOTES
l Found at salinity: 24 - 26 ppt.

Archibald (1983): Brak,
Lange-Bertalot (2000): Manine




AMPHHOLS

Amphora holsatica Hustedt

Plate 19. Figure 5.
Locations -~ Dominant in epipelon - Great Brak Subtidal Sites 4 & 5. Nhlabane Subtidal D.

Ref. used for identification: Simonsen 1987, Volume 1. Plate 132 Figures 11 < 16, Hartley 1996,

NOTES NOTES
Found at salinity: 18 - 25 ppt.

Hustedt (1976): Brak,
Sims (1996): Manne.

-
-
-
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AMPHJOST

Mngazi Estuary Subtidal Site 2 slide 405 27/1/01

Amphora jostesorum Witkowski, Metzelin & Lange-Bertalot

Lange-Bertalot ‘Iconographia Diatomologica® p. 141 pl. 171 figs. 1 & 2

|
Amphora jostesortm Witkowski, Metzelin & Lange-Beralot
Reference used for identification: Lange-Bertalot 2000, Page 141, Plate 171 Figure |
Locations - Dominant in epipelon - Mngaz: Estuary Subtidal Sire |

NOTES NOTES
| Found at salinity 30 ppt.
| Lange-Bertalot (2000): Manne
|
I
i
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AMPHOVaf

< Goukamma Estuary Subtidal 4 ﬂlde 290 -IIV

{mphora ovalis var, affinis (Kutzing) Van chrck
Archibald 'Sundays’ p. 51 pl. 3 fig. 126 ‘
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37.8u x 8.7pn with 14 dorsal

LA

and ventral striae in 10p
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“,.\uuguu."m

~re e~
36.5u x 20.8u with 15 dorsal and ventral striae in 10p

Amphora ovalis var. affinis (Kutzing) van Heurck
Reference used for identification: Archibald 1983, Page 51. Plate S. Figure 12

Locations - Dominant in epipelon — Goukamma Estuary Subtidal Site 4.

NOTES NOTES

Found at salinity: 30 ppt.

8




AMPHPROT

Mtata Estuary Intertidal Site 1 slide 316 28/9/99

Ampheora protesides Hustedt
L-B 'lconognpin Dnatonoloact P 14791. 162 ﬁg, 3
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Amphora proteotdes Hustedt

Reference used for identification: Lange-Bertalot 2000 Page 147, Plate 162 Figures 3 & 4,
Simonsen 1987, Volume 3. Plate 625. Figure 4.

Locations - Dominant in epipelon - Muata Eswary Intertidal Site |

NOTES NOTES
Found at salimity: 35 ppt.

Lange-Bertalot (2000); Marine.




AMPHPSEU

Bushmans Estuary Intertidal 4 slide 15

Amphora psendohyalina Simonsen

Lange-Bertalot 'Iconographia Diatomologica' pl. 163 fig. 20 ' |

Amphora pseudohyalina Simonsen
Reference used for identification: Lange-Bertalot 2000, Plate 163, Figure 21.
Locations - Dominant in epipelon - Bushmans Estuary Intertidal Site 4.

NOTES NOTES

Found at salinity: 33 ppt.

o
L

31.6p x 15pn




AMPHSUBA

Durban Bay Estuary Intertidal 5 slide 1612 3/4/02
Amphora subacutiuscula Schoeman ' ~\
Archibald 'Sundays' p. 56 pl. S fig. 136 f il

<
AT '
25.8p x 3.5p with 22 striae in 10p

-

Amphora subacutiuscula Schoeman

Reference used for identification: Archibald 1953 Page 56 Plae 5. Figure 136,

Lange-Bertalot 2000, Page 151, Plate 161, Fagure 7

Locations - Dominant in epipelon - Mnguzana Estuary Intertidal & Subtidal Site 3: Great Fish
Estuary Subtidal Site 1: Gourits Estuary Subtidal Site 3. Muta Estuary Intertidal Site 3. Great Berg
Estuary Subudal Sue 2: Durban Bay Estuary Intertidal Site §: Bushmans Subtidal 4.

NOTES ‘ NOTES
Found at salinity: 3 ppt.* & 20 - 34 ppt.

*Musa salimty very low by companson with
all other sites. This estuary had an extremely
high TSS which may account for the species al
this salinity

Lange-Bertalot (2000) - Brak.




AMPHSUBL

SwarthkePs Estuary Intertidal 2 slide 1502 27/8/01

Amphora sublaevis Hustedt
Simonsen vol. 3 pl. 626 figs. 6-10

Amphora sublaevis Hustedt

Reference used for identification: Simonsen 1987, Volume 3. Plate 626. Figures 7-10

Locations - Dominant in epipelon - Breede Estuary 3 Subtidal Site 1: Knysna Estuary Subtidal Sie
1: Olifants Estuary Intertidal Site 1; Swankops Estuary | Intertidal Site3; Swartkops 3 Intertidal &
Subtidal 1; Swartkops Estuary 4 Intertidal Siwe | & 2. Kowie Eswary Intertidal Site 2: Mhlathuze
Estuary Mowth Site.

NOTES NOTES

Found at salinity: 28 - 37 ppt.




BACIPAXI

Breede Estuary 2 Subtidal 4 slide 336 11/8/00

Baciliarsa paradexa Gmelin
Hlustedt p. 396 fig 75%
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(\ 854 X 5.7y with 7 fibulae and 21 striae in 10y

Bacillaria paxillifer (O. Mueller) Hendey

Reference used for identification: Hartley 1996, Page 82 Plate 35, Figure 8

Locations - Dominant in epipelon - Breede Estuury 2 Intertidal Sie 4, Subtidal Sites 4 & 5;
Nhlabane Estuary Subtidal Sies F & H: Mhlathuze Estuary Bridge Site & Subtidal Siw 2; Great Berg
Eswuary Intertadal Site §

NOTES
NOTES

Found at salinity: O ~ 25 ppt
Hustedt ( 1976): Brak

Lange-Bertalot (2000): Brak.
Sims (1996): Brak

1o
”




BERKRUTI

Swartkops Estuary Intertidal S slide 1505 27/8/01

Berkeleya rutilans (Trentepohl) Grunow

Lange-Bertalot 'Iconographia Diatomologica' p. 157 pl. 62 fig. 15

Berkeleyva micans (Trentepohl) Grunow
Reference used for identification: Lange-Bertalot 2000. Page 157, Plate 62. Figure 15,
Locations - Dominant in epipelon — Keurbooms Estuary Subtidal Site |

NOTES NOTES

Found at salinity: 33 ppt.

Archibald (1983): Brak-Marine

Krammer & Lange-Bertalot (1986): Marine.
Lange-Benalot (2000): Brak-Marine.

Sims (1996): Marine




BERKsp01

Berkeleya sp. Greville

Berkeleva sp. 01 Greville
Reference used for identification: Round, Crawford & Mann 1990 See page SI8
Locations - Dominant in epipelon - Goukou Eswary Subtidal Site 4

NOTES NOTES
Found ar salinity: 14 ppt.

Round er al. (1990); Marine genus




CALOcfHY

Goukamma Estuary Intertidal 5 slide 286 4/5/00

Caloneis sp. cf. hyalina Hustedt
Kr&L-B 21 p. 390 pl. 178 fig. 8

-

(Note central fascia.)  =>

Caloneis cf. hyalina Hustedt

Reference used for identification: Krammer & Lange-Bertalot 1986, Page 390. Plate 178, Figure 8.
Locations - Dominant in epipelon - Goukamma Estuary Intertidal Site S

NOTES

Found at salinity: 5 ppt.

NOTES




COCCcfAR

Goukamma intfertidal | slide 292 4/5/900

Cocconeis sp. ¢f arenicola Riznyk
Rizoyk '73 in Bot. Mar vol. l‘l\p. 119 fig. 5

o

lSpi 10.8p with 16 striae and 12 punctae in 10y L/B = 1.4

Cocconeis of. arenicola Riznyk
Reference used for identification: Botanica Marina. 1973, Volume 14, Page 119, Figure S,
Locations - Dominant in epipelon — Goukamma Estuary Intertidal Sie 1.

Found at salinity: 29 ppt. This is a heterovalvar genus having one
valve with a rahpe-sternum and the other
| lacking the raphe, but  having a

| corresponding stemum

29




COCCcfTH

Nhlabane Estuary Subtidal Site C slide 254 27/3/98

Cocconeis cf. thienemannii Hustedt
Simonsen vol. 3 pl. 595 fig. 1

Cocconeis cf. thienemannii Hustedt
Reference used for identification: Simonsen 1987, Volume 3. Plate 595, Figure |
Locations - Dominant in epipelon - Nhlabane Estuary Subtidal Sites A B & C

NOTES I NOTES
!
Found at salinity: 0~ 13 ppt | This is a heterovalvar genus having one
| valve with a rahpe-sternum and the other
lacking the raphe, but having a
corresponding stermum




COCCPLeu

Breede Estuary 3 Intertidal 4 slide 424 3/4/01
-

Cocconeis placentula var. ezrglypla (Ehrenberg) Grunow
Hartley pl. 53 fig. 7

»
-

Cocconeis placentula var, eugivpta (Ehrenberg) Grunow
Reference used for identification: Husiedt 1976, Page 189, Figure 260
Locations - Dominant in epipelon - Breede Estuary 3 Intertdal Site 4, Knysna Subuidal Site 4,

NOTES NOTES
i
Found at salimity; 7- 28 ppt [his is a heterovalvar genus having one |
valve with a raphe-sternum and the other
Patrick & Reimer (1975) : Fresh water - lacking the raphe, but having a |'
Brak corresponding stermum |

Sims (1996 Fresh water

31




CYLICLOS

Sundays Intertidal 2 slide 367 17/10/00

Cylindrotheca closterium Rabenhorst
Round p. 626 fig. a

120p x Sp with 15 fibulae in 10y

Cylindrotheca closterium Rabenhorst

Reference used for identification: Round, Crawford & Mann 1990, Page 626. Figure a

Locations - Dominant in epipelon - Olifants Estuary Intertidal Site 2: Gounits Estuary Subtidal Site
I; Keurbooms Subtidal |

NOTES NOTES

Found at salimity: 16 - 39 ppt

Krammer & Lange-Benalot (1986): Brak.




CYLIGRAC

Mngazana Estuary Intertidal S slide 404 27/01/01

Cylindrotheca gracilis (Brebisson ) Grunow in Van Heurck
\ Kr& L-B22p. 134pl. 87 ig. 3

(Often presents this way.)

Cvlindrotheca gracilis ( Brebisson) Grunow

Reference used for identification: Krammer & Lange-Bertalot 1986, 22 Page 134, Plate 87, Figure
1

Locations - Dominant in epipelon -Bushmans Estuary Subtidal 2: Mzimkulu Estuary Intertidal Site
2. Mngazana Imertidal Site 5

| NOTES | NOTES

Found at salinity: 5 - 34 ppt.

Hustedt (1976); Brak !
Lange-Bertalot (2000): Manne |
Sims (1996). Brak - Marine. [
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CYMBTURG

Mngazi Estuary River Site slide 410 28/01/01

Cymbella twgidula Grunow
Kr& L-B2Zlp. 31dpl 126 0g. 6

43p x 12p with 10 striae in 10y

Cymbella turgidula Grunow

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1, Page 314, Plase 126,
Figure 11,

Locations - Dominant in cpipelon — Mngazi Estuary River Site.

Found at salinity O ppt and also at 30 ppt. | This species, which is a fresh water
species, was also found at Mzimkulu

| Estuary at site Subtidal 3 where the salinity
was 30 ppt at dominance of 16 %. Because
1t 1s a fresh water species, this high salinity
can only be the result of a recent scawater

|
-

| S

| Intrusion,
|

|

|

|

!

NOTES ‘ NOTES
I




DIPLELLI

Breede 2 Infertidal 4 slide 341 11/8§00
-

Diploneis Wiptica (Kutzing) Cleve
Hustedt p. 2530 fig, 395

Diploneis elliprica (Kutzing) Cleve

Reference used for identification: Hustedt 1976, Page 250. Figure 395

Locations - Dominant in epipelon - Olifams Estuary Subudal Sies 2, 3 & 4: Sundays Estuary
Subnidal Site 3 & 4: Mialazi Estuary Inertickal Site |

NOTES NOTES

Patrick & Remmer (1975): Fresh water -
Brak.
Sims (1996): Fresh water -~ Brak.

i
|
Found at salinity: 9 - 28 ppt. |
|
|




DIPLMINI

Bushman$ FStuary Subtiffal 5 slide1520 28/8/0)

* :

Diploneis minima Hustedt
Simonsen ¥ol. 3 pl. 652 fig. 27

12.81 x 6.3p with 18 striae in 10p
-

Diploneis minima Hustedt
Reference used for identification: Simonsen 1987, Volume 3. Plate 652, Figure 27.
Locations - Dominant in epipelon — Bushmans Estuary Subtidal Sie 5

NOTES NOTES

Found at salinity 33 ppt.
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DIPLOBLO

Eeurbooms Esfuary subtidal S slide 281 3/5/00

Dipleneis oblongella (Naegeli) Cleve-Euler
Kr&L-B2.1p.287pl. 108 fig. 9

P

28.8p x 8.4p with 20 striae in 10p L/B=3.4

Diplonets oblongella (Naegeli) Cleve-Fuler

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 287 Plate 108
Figure 9

Locations - Dominant in epipelon = Keurbooms Estuary Subtidal Site §

NOTES NOTES
Found at salimity 2 ppt. |
Patrick & Reimer (1975): Fresh water

Brak
Sims (1996 Fresh water.




DIPLPUEL

Zinkwazi Estuary Subtidal 5 slide 1607 22/03/02

Diploneis puella (Schumann) Cleve
Kr & L-B2.1p.289pl. 109 fig. 1§

.

)

I

W

i)

M|

—
Z\
Z\

.\\\

17 x 8.9u with 15 striae in 10p

Diploneis puella (Schumann) Cleve

Ref. used for identification: Krammer & Lange-Benalot 1986, 2.1 Page 289. Plate 109, Figure 15.
Locations - Dominant in epipelon ~Nhlabane Estuary Intertidal & Subtidal Site G.

NOTES
Found at salinities 16 - 23 ppt.

Patrick & Reimer (1975): Fresh water
Brak.

NOTES




DONKRECT

Swartkops Estuary3 Subtidal 1 slide 468 25/6/01

Donkinia recta (Donkin) Grunow in Van Heurck
Hartley pl. 114 fig. 6

64p x 7.8u with 22 oblique and transverse striae in 10p

Donkinta recra (Donkin) Grunow
Reference used for identification: Hartley 1996, Plate 114 Figure 6
Locations - Dominant in epipelon - Swartkops Estuary 2 Intertdal Sne |

NOTES

NOTES
Found at salinity 32 ppt

Sims (1996): Manne




DONKSP01

BSreace Fwaary ) S 3 v 400 D040

Oneviinis  ap O Rulty
Bea Rt p S84 g 1

Donkinia sp. 01 Ralfs
Reference used for identification: Round, Crawford & Mann 1990, Page S84, Figure a.
Locations = Dominant in epipelon - Breede Estuary 3 Subtidal Sies 2

NOTES NOTES

Found at salinity 25 ppt.

Round et al. (1990): Marine genus.




Swartkops Estuary 4 Subtidal 1 slide 1506 27/8/01

Entomoneis paludosa (\W.Smith) Reimer var. paludosa :
Lange-Bertalot 'Iconographia Diatomologica p. 199 pl. 173 fig. 5

SO0 X2 WL ISERRS O W
r~-

Entomoneis paludosa var. paludosa (W.Smith) Reimer
Reference used for identification: Lange-Bertalot 2000, Page 199, Plate 173, Figure 5.
Locations - Dominant in epipelon - Bushmans Eswary Interudal Site |

NOTES NOTES

Found at salimity 34 ppt

Sims (1996) : Manne.

——
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EUNOCfPE

Knysna Fresh Water Site slide 276 2/5/00

Eunotia cf. pectinalis var. undulata (Kutzing) Rabenhorst
Kr&L-B23p. 193pl 141 6g. 1

35.3p x Tu with 11 striae In 10y

Eunonia cf. pectinalis var. undulata (Kutzing) Rabenhorst
Reference used for identification: Krammer & Lange-Bertalot 1986,
Locations - Dominant in epipelon — Knysna Fresh Water Site.

NOTE NOTE

This is a fresh water genus, found at the
fresh water site of the Knysna Estuary.
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EUNOTENE

!
~
|
e |
Eunonia tenella (Grunow ) Hustedt
Reference used for identification: Hustedt 1976, Page 7§
Locations - Dominant in epipelon - Kny i h'W r S
NOTES NOTES I
! 1 1 the K l
| (1976 Fresh ter |
S 096). F !




FRAGELLI

Breede Estuary 3 River Site slide 426 3/4/01

Fragilaria elliptica Schumann
Archibald 'Sundays’ pL. 121g. 205

7.5 x 3.2)1 with 16 striae in 10p

Fragilaria elliptica Schumann

Reference used for identification: Archibald 1983, Page 104, Plate 12, Figures 202 & 205
Locations - Dominant in epipelon — Breede Estuary 3 Intertidal Site 5, Subtidal Sites 4 & 5 & River
Site: Swankops Estuary | Intertidal Site §5; Keurbooms Intertidal Site 2

NOTES f NOTES
Found at salinity O & 38 ppt.
Usually found in fresh water. The one site

where the salinity was very high is difficult
to understand,




GYROPRcI

Gyrosigma prolongarum var. closteroides (Grunow) Cleve
Reference used for identification: Archibald 1983, Page 123, Plate 13, Figure 223
Locations - Dominant in epipelon -Swartkops Estuary 3 Subtidal Sue 3

NOTES NOTES

Found at salinity 24 ppt.

==




GYROSCAL

Breede 2 Intertidal 5 slide 342 11/8/00

& .
62p x 8.8y wilh 22 striae in 10p

Gyrosigma scalproides (Rabenhorst) Cleve
Kr& L-B2.1p.299pl. 116 fig. 3

Gyrosigma scalproides (Rabenhorst) Cleve
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 299. Plate 116. Figure 3.
Locations - Dominant in epipelon - Breede Estuary 2 Intertidal Site 5.

NOTES NOTES
Found at salinity 0 ppt.

Hustedt (1976): Brak.

Krammer & Lange-Benalot (1986): Fresh
water,

Schoeman & Archibald (1976): Fresh
waler.

Sims (1996): Manne.
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GYROsp01

" Gyrosigma sp. Hassall

Round p. 586

10 pm

Gyrosigma sp. 01 Hassall

This species had to be taken to scanning electron microscopy. as no strae are visible in light
microscopy. There is was determined that it was a Gyrosigmia

Locations - Dominant in epipelon - Mngazi Estuary lnterudal Site 2.

NOTES NOTES

Found at salinity 24 ppt




HANTDIST

Great Fish Estuary Intertidal 4 slide 1534 30/8/01

Hantzschia distinctepunctata (Hustedt) Hustedt
Kr& 1L-B2.2W 131 pl. 88 fig. 10

Hanrzschia distinctepunctata Hustedt

Reference used for identification: Krammer & Lange-Benalot 1986, 2.2 Page 131, Plate 88 Figure
10.

Locations - Dominant in epipelon - Keurbooms Eswary Intertidal Site 4; Nhlabane Estuary
Intertidal Sites E, F & H; Sundays Estuary River Site

NOTES ' NOTES
Found at salimity 0 - 17 ppu.

Krammer & Lange-Bentalot (1986):
Fresh - Brak.

Lange-Beralot (2000): Fresh water -
Marine.




HASLCRUC

Subttidal J slide 1518 284V1

Havlen crucigera (W Smith) Simoaven -~
Lange-Bertalot “lcongrephio Distomologicn” p. 120 pd. 148 fig 7.

»

Haslea crucigera (W . Smith) Simonsen
Reference used for identification: Lange Bertalot 2000, Page 223 Plate 147, Figure 2
Locations - Dominant in epipelon ~Kowie Estuary Subtidal Site 2

NOTES NOTES

Found at salinity 35 ppt

Lange-Bertalot (2000): Manne.
Sims (1996): Marnine.
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HASLOSTR

Swartkops Est4 Intertidal 1 slide 1501 27/8/01
-

Siux 7.4n

llut'im ostrearia (Gaillon) Simonsen
Lange-Bertalot 'Iconographia Diatomologica® p. 222 pl. 148 fig. 3

: .
o

Haslea ostrearia (Gaillon) Simonsen

Reference used for identification: Lange-Bertalot 2000, Page 222, Plate 148, Figure 3

Locations - Dominant in epipelon - Swartkops Estuary 3 Imertidal Site 5, Swankops Estuary 4
Intertidal Site 1 & 3; Mpekqweni Subtidal Sie 1

NOTES NOTES
Found at salinity 17 - 38 ppt.

Lange-Beralot (2000): Manine.




HASLSPIC

. Breede Estuary 1 Intertidal 1 slide 490 18/3/00

";S;a:lm' cuI} (Hickie) Lange-Bertalot :
. a‘éﬁﬁfhlst 'fconographia Diatomologica’ pl. 147 fig. 3

Haslea spicula (Hickie) Lange-Bertalot
Reference used for identification: Lunge-Berwlot 2000, Plase 147, Figure 3
Locations - Dominant in epipelon - Breede Estuary | Intertidal Sie |

NOTES NOTES
Found at salimty 20 ppt ;
| 4
| I
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MASTEXIG

Mastogloia exigua Lewis
Hartley pl. 125 fig. 4

~

.
—

-~ i ke

"
1
:

-

¢

-
-

25.8u x 9 with 36 striae in 10p

Mastogloia exigua Lewis

References used for identification: Hartley 1996, Plate 125, Figure 4. Lange-Bertalot 2000, Page

246, Plate 83, Figures 9 & 10

Locations - Dominant in epipelon - Great Brak Estuary Intertidal Site 3

NOTES
Found at salinity 26 ppt.

Sims (1996): Fresh water

NOTES




NAVIARar

Goukou Estuary Intertidal 1 slide 1568 31/01/02

Navicula arenaria var. arenaria Donkin
Kr&L-B2.1p.118pl 46 fig. 1

43.5u x 6.4 with 1] striae and 25 puncta in 10

, 12y

|

Navicula arenaria var. arenaria Donkin

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Puge 118 Plate 46. Figure
|

Locations - Dominant in epipelon - Goukou Esmuary Imerndal She )

NOTES NOTES

Found at salinity 20 ppt

Patrick & Reimer (1975): Brak
qilll\l l"‘](n \'411!3«:




NAVIARro

Goukamma Estuary subtidal 4 slide 290 4/5/00

Navicula arenaria var. rostellata Lange-Bertalot
Lange-Bertalot "Iconographia Diatomologica’ p. 267 pl. 116 fig. 20

-~

—_—
Navicula arenaria var. rostellata Lange-Berntalot
Reference used for identification: Lange-Bertalot 2000, Page 267. Plate 116. Figure 20,
Locations - Dominant in epipelon = Mhalthuze Estuary Site 1.

NOTES NOTES
Found at salinity 30 ppt.

Lange-Bertalot (2000): Manine.
Sims (1996): Marine.




NAVIBESA

Mialazi Estuary Intertidal 2 slide 1594 23/03/02
Navicula besarensis Giffen. - =
Lange-Betalot ‘Icon. Diat' p. 268. pl. I.I"_ﬁ. 8.

-

0 strine in 10p I______
'\'mimla besarensis Giffen o — - —

Reference used for identification: Lange-Bertalot 2000 Page 268 Plate 101, Figure 8
Locations - Dominant in epipelon - Mlalazi Estuary Intertdal Sies 2.

NOTES
NOTES

Found at salinity 24 ppt.

Lange-Bertalot (2000): Marine.
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NAVIBREM

Keurbooms-Estuary intertidal 5 slide 286 3/5/00

‘length = 14y with 16 striae in 10y

Y

-

Navicula bremensis Hustedp. \ ~
Kr& 1L-B2.1p. 111 pl. 35 fig- 11

-

13.4p x3.2p with-16 siriae in 10p L/B=39

Navicula bremensis Hustedt

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 111, Plae 35, Figure
1.

Locations - Dominant in epipelon - Keurbooms Estuary Intertidal Site $: Gourits Estuary Subtidal
Sue S

NOTES NOTES

Found at salinity 2 - 27 ppt.

Sims (1996). Fresh water.
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NAVIcfIN

Goukou Estuary Subtidal 1 slide 1573 31/01/02

Navicula cf. incerta Grunow
Hustedt p. 306 fig. 542

7

-
Z

172 x 3.8 with 20 striae in 10u

4

Navicula cf. imncerta Grunow
Reference used for identification: Hustedt 1976, Page 306 Figure 542,
Locations - Dominant in epipelon - Goukou Estsary Subtidal Sues | & 5

NOTES ' NOTES

Found at salinity 25 ppt
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NAVIcfPE

Great Brak Estuary Shallow 5 slide 310 5/5/00

Navicula sp. cf. perminuta Grunow
Kr & L-B 2.1 p. 112 pl. 35 figs. 14- 20

see description

-

Navicula cf. perminuta Grunow

Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.1, Page 112, Plae 35,
Figures 14 - 20,

Locations - Dominant in epipelon - Great Brak Estuary Intertidal Sie 5.

NOTES NOTES

Found at salinity 26 ppt.




NAVIClle

Mngazi Estuary Subtidal 3 slide 407 28/01/01

Navicula cincta var. leptocephala (Brebisson) Grunow
Archibald 'Sundays' p. 150 pl. 16 fig. 572

73

Navicula cincra var. leptocephala (Brebisson) Grunow

Reference used for identification: Archibald 1953, Page 150, Plawe 16, Figure 255

Locations - Dominant in epipelon - Mkomazs: Intertidal Site 2: Great Fish Estuary Intertidal Site 5,
Mngazi Subtidal Site 3

NOTES NOTES
Found at salimity: O - 33 ppt.

Patrick & Reimer (1975). Brak,
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Navicula cincta (Elfenberg) Ralfs
Archibald 'Sundays' p. 148 pl. 15 fig. 249

Navicula cincra (Ehrenberg) Ralfs
Reference used for identification: Archibald 1983, Page 148, Plate 15. Figure 249,
Locations - Dominant in epipelon -~ Mzimkulu Estvary Intertidal Siwe 3.

Found at salinity 4 ppt.

Hustedt (1976): Fresh — Brak.,

Krammer & Lange-Benalot (1986)

Fresh - Brak.

Lange-Bernalot (2000): Fresh water — Brak.
Sims (1996): Fresh water,

Patnck & Reimer (1975): Brak.




NAVICRRA

Nhiabane Estuary Subtidal Eslids 258 47/3798

P

Navicula cryplolyr; Brockmann
Kr& L-B21p 172 pl. 651ig. 7

Navicula crvprolyra Brockmann
Reference used for identification: Krammer & Lange-Bemalos 1986 2.1 Page 172, Plate 65 Figure

-

Locations - Dominant in epipelon = Nhlabane Estuary Subtidal Sie E

NOTES NOTES
Found at salimity 20 ppt. l

Patrick & Reimer (1975); Fresh water -
Brak.
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NAVIDEHI

- Great Fish Estuary Intertidal 1 slide 1531 30/8/01

Navicula dehissa Giflen

Navicula dehissa Giffen

Imertidal Site 2.

Lange-Bertalot 'Iconographia Diatomologica’ pl. 140 fig. 1

Reference used for identification: Lange Bertalot 2000. Plate 140. Figure |
Locations - Dominant in epipelon — Great Fish Estuary Intertidal Sites 1 & 2; Gounts Estuary

NOTES

Found at salinity 13 - 38 ppt.

NOTES




NAVIGREG

Breede Groenpunt subtidal 18/3/00

Navicula gregaria Donkin
Kr %L—B 2.1 p. 116 pl. 38 figs. 10-15

Navicula gregaria Donkin

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 116, Plate 38
Figures 10 =15,

Locations - Dominant in epipelon - Breede Estuary 2 Subtidal Site 32 Breede Estuary 1 Groenpunt
Intertidal & Subtidal Sies, Imertidal & Subtidal Sies | & 2: Mngasi Estary Subtidal Site 4, Miata
Estuary Intertidal Site 2. Subwidal Site X Olifants Estuary lotertidal Sites 3 & 4, Sebtidal Site S
Sundays Estuary Subtidal Sives | & 2. Intertidal Sites 1, 2, 3 & 5; Swartkops Estuary | Intertidal Sites
I & 4 & Subutidal Sue S: Swarthops Estuary 2 Intentidal Sites | & 3. Swartkops Estuary 3 latertidal
Sites 2 & 1 & Subtsdal Site 3. Bushmans Estuary Subtidal Site 3. Kowie Estuary Intertidal & Subtidal
Sites 4 & 5. Mpekweni Estuary Subtidal Sates | & 32 Gounts Estuary Intertidal Site 5 & Subtidal 4

Found at salinity | = 36 ppt. NAVIGREG was found in estuaries all around

the coast of South Afnica from the Olifams
This wide range of habitat has been reported in | Estuary on the west coast to the Mngazana
the literature (Hartley er all 1996 Lange- | Estuary just south of Durban on the ¢ast coast
Bertalot 2000:; Schoeman and Archibald 1976), | It seems unlikely therefore. that it has a
who also showed that the species has a widely | specific temperature preference. It secems 1o
variable morphology. have been well named but is not a useful
species as a specific habitat indicator because 1t
is also very common in South Afnican rivers

There were no morphological relasonships that
could be associated with any salinity value or
range. Suns (1996) showed that N, greguna 1s
considered to occur in fresh, brak or marine
habitats. Sims (1966) also indicated that the
faxon 18 quite variable: a point also made
clearly by Round (2001)
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NAVIHAST

Navicula hastagformis Cholnoky

S

Archibald 'Sundays' p. 174 pl. 16 fig. 290 .¢."
- e BN

=
%,

" 69 x 11 with 9 striae
© & 28 longitudinal costae in 10p

Navicula hasteaformis Cholnoky
Reference used for identification: Archibald 1983, Page 174. Plate 16. Figure 290,
Locations - Dominant in epipelon - Mlalazi Estuary Subtidal Site 5.

NOTES NOTES

Found at salinity 0 ppt.




NAVIMOLL

Zinkwazi Estuary Iptertidal S slide 1602 22/03/02
o
. -
=
Ngvicula mollis (W.Smith) Cleve
Archibald 'Sundays' p. 183 pl. 17 fig. 302

.,-‘\\\\ e
. -"‘ ‘] .
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o
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at

o

.-

26p x 5.7p with 15 striae in 10p

Navicula mollis (W .Smith) Cleve
Reference used for identification: Archibald 1983, Page 183 Page |7, Figure 303
Locations - Dominant in epipelon - Zinkwaz: Estuany Intertdal Sie S

NOTES NOTES

|hmMahﬂmulﬁwt
|
| Lange-Bertalot (2000): Brak — Marine
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NAVINORM

Zinkwazi Estuary Intertidal 3 slide 1600 22/3/01

Navicula normaloides Cholnoky
Archibald 'Sundays' p. 189 pl. 17 fig. 309

Navicula normaloides Cholnoky
Reference used for identification: Archibald 1983, Page 189, Plate 17, Figure 309.
Locations - Dominant in cpipelon - Zinkwazi Estuary Intertidal Sites 3 & 4.

NOTES NOTES
Found at salimity 12 - 14 ppt.

Archibald (1983): Brak.
Lange-Bertalot (2000): Brak.




NAVIPERM

Swartkops Estuary 2 Subtidal 5 slide 431 24/4/01

Navicula perminuta Grunow
Kr& L-B2.1p. 111 pl. 35hig. 17

11.7p x 2.8p with 18 striae in 10p

Navicula perminura Grunow

Reference used for identification: Krammer & Lange-Bernalot 1986, 2 1 Page 111, Plate 35. Figure
17

Locations - Dominant in epipelon = Swartkops Estuary 2 Subntidal Sute S, Intertidal Sies 4 & S
Mpekweni Estuary Subtickal Site 5

NOTES NOTES
Found at salimues 17 - |8 ppt

| Lange-Bertalot (2000): Brak
| Krammer & | ;;l:-:\'-Hc."l;xl- (19860 Brak




NAVIPHYL

Mzimkulu Estuary Intertidal 4 slide 1621 3/4/02

‘Navicula phyllepta Kutzing

Lange-Bertalot "Iconographia Diatomologica' p. 298 pl. 122 fig. 5

.

Navicula phyllepta Kutzing
Reference used for identification: Lange-Benalot 2000. Page 298, Plate 122 Figure §.
Locations - Dominant in epipelon = Mzimkulu Estuary Intertidal & Subtidal Sites 4 & 5.

NOTES NOTES

Found at salinity 5 - 14 ppt.

Lange-Bertalot (2000): Brak - Marnine.
Sims (1996): Fresh water.
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NAVIRAmu

Greaf Brak Estuary Shallow Site 1 slide 306 S5/

Navicula ramosissima var. mucesa (Aleem) Hendey
Hartley pl. 159figs. 4 & 6

: Usually fresents in girdle view.

. 11
‘A'
Yy

26.7p x 3.5p with 17 striae in 10p

Navicula ramosissima var. mucosa (Aleem) Hendey
Reference used for identification: Hartley 1996, Plase 159 Figures 4 & 6.
Locations - Dominant in epipelon - Grea Brak Estuary Interndal Sie |

NOTES NOTES
Found at salinity 29 ppt.

Sims (1996); Manne.

oy




NAVISALI
= Swyartkops Estuary 4 Subtidal 4 slidg’y S09° 27/8/01

- 7
i
y =Y o' g
Navicala salinicola Hustedt

Lange-Bertalot 'Iconographiaj)}.}mmologicé’ P 304’?“. 125 fig'8

iy :

f

. - 122 x 2.8j0 with 20 striae in 10p
; ”

Navicula salinicola Hustedt

Reference used for identification: Lange-Bertalot 2000, Page 304, Plate 125. Figure 8

Locations - Dominant in epipelon — Mngazi Estuary Intertidal Site 3, Subtidal Sites 2 & S; Breede
Estwary 1 Intertidal Sie 4; Kowie Estuary Subtidal Site 3: Mzimkulu Estuary Intertidal & Subtickal
Site 1: Swankops Estuary 4 Subtidal Sites 4 & 5; Mngazana Estuary Intertidal Site 2, Subtidal Sites 2,
4 & 5: Mpekwem Estuary Subtidal Site §; Keurbooms Estuary Intertidal Site 5: Gounits Estuary
Subtickal Sie S,

NOTES NOTLES

Found at salinity 27 - 33 ppL.

Archibald (1983): Brak.

Krammer & Lange-Bertalot (1986): Brak.
Lange-Benalot (2000): Fresh water — Brak.
Patrick & Reimer (1975): Fresh water -
Brak.
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NAVIsp01

Mialazi Estuary Subtidal Site 2 slide 1589 22/3/02

Navicula sp. 01 Bory
See Round p. 566

B

Navicula sp. 01 Bory
Reference used for identification: Round, Crawford & Mann 1990, Page 566
Locations - Dominant in epipelon - Mluluzi Estuary Subtidal Sies 2 & 4,

NOTES NOTES

Found at salinity 33 & 24 ppt.

7




NAVIsp02

Mngazana Estuary Intertidal ] slide 400 27/01/01

Navicula sp. 02 Bory
See Round p. 566

Op x 3p

No visible striae. SEM confirmed this is a Navicula sp.

Navicula sp. 02 Bory

Reference used for identification: Round, Crawford & Mann 1990, Page 566

Locations - Dominant in epipelon ~ Great Berg Inmertidal Site 3; Mngazana Estuary Intertidal
Site |

NOTES NOTES

Found at salimity 35 — 38 ppt.

-3
"




NAVIsp03

Goukou Estuary Subtidal 3 slide 1575 31/01/02

T~ gt Sy ¥ - For o Sl :
o e 27 x 83 with 14 striae in 10y _
- e e i o o T R

e e o e A

Navicula sp. 03
Reference used for identification: Round. Crawford & Mann. 1990, Page 566
Locations - Dominant in epipelon: Goukou Estuary Intertickal Site 2; Knysna Estuary
Intertidal Sites 3 & 4.

NOTES NOTES

Found at salimity: 27 - 36 ppt.




NAVITENE

Mngazana Estuary Intertidal site 5 slide 404 27/1/01

Navicula tenelloides Hustedt
Schoeman & Archibald 'Diatoms of S.A.' fig. 1

17p x 3.2p with 18 striae in 10y

Navicula tenelloides Hustedt

Reference used for identification: Simonsen 1987, Volume 2. Plate 329. Figure 27,

Locations - Dominant in epipelon - Mngazana Estvary Intertidal Site 5: Bushmans Eswary
Interidal Site 5 Kowie Estuary Subtidal Site 3. Breede Eswary | Intertdal Sitel; Mzimkuly
Interndal & Subtickal Sue 1,

NOTES NOTE
Found at salinity: 0 - 32 ppt.

Sims (1996): Fresh water.
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NAVIVAva

Mpekweni Estuary Waterway slide 1557 29/8/01

Navicula vandamii var. vandamii Schoeman & Archibald
Lange-Bertalot 'Iconographia Diatomologica' p. 313 pl. 142 fig. 26

23,4p x 5.3p with 16 striae and 2.5 punc.ta in 10p

10 pw

Navicula vandamir var. vandamii Schoeman & Archibald
Reference used for identification: Lange-Bertalor 2000, Page 313 Plate 142 Figure 26
Locations - Dominant in epipelon — Mpekwen Estuary Waterway Sie

NOTES T NOTES
Found at salinity 4 ppt |
Lange-Bertalot (2000): Brak :
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NITZafPE

Breede 2 Intertida! 3 slide 340 11/8/00

Nitzschia afl. perindistincta Cholnoky

Lange-Bertalot 'Iconographia Diatomologica’ pl. 208 fig. 14
- .
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Nirzschia aff. perindistincta Cholnoky
Reference used for identification: Lange-Bertalot 2000. Plate 208, Figure 12.
Locations - Dominant in epipelon ~Great Fish Estuary Subtidal Site 2

NOTES NOTES

Found at salinity 35 ppt.

76




Bushynans Estuary Subtidal=ylide 1519 28/8/01

%&rc&m angitiaris W.Smith (?) var.
L-B 'Iconographia Diatomologicid pk. 199 fig. 7

NITZANva

Nitzschia angularts W .Smith (?) var,

Reference used for identification: Lange-Bertalot 2000, Plate 199 Figure 7.

Locations - Dominant in epipelon = Swarthops Estuary 2 Subtidal Site 12 Swartkops Estuary 3
Subtidal Sites 4 & 5: Mngazana Estuary Intertidal Site 4; Olifants Estuary Subtidal Siwe 1.

NOTES NOTES

Found at salinity 18 < 33 ppt.
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NITZAREM

sourits Estuary Intertidal 4 slide 1581 31/01/02

Nitzschia aremopica Archibald
Archibald 'Sundays' p. 237 pl. 18 fig. 359
Lange-Bertalot "Iconographia Diatomologica' p. 369 pl. 199 fig. 15

Nitzschia aremonica Cholnoky

Reference used for identification: Archibald 1983 Page 237, Plate 18, Figure 359, Lange-Bernalo
2000, Page 369, Platre 199. Figure 15,

Locations - Dominant in epipelon = Gourits Estuary Intertidal Site 4 & Subtickal Site |

NOTES NOTES
Found at salinity 34 - 39 ppt.

Lange-Bertalot (2000): Brak - Manine.
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NITZCAP2

Durban Baﬂery Subti¢:
Niteehia capitellita Hustedt. (2) C

%, 26 pwmw fibulae in 10p

N -

snmxr'&b&guptamo* e MG
ﬁknhmmf&aonsimnﬂx

-—

.Vil:,s‘rhia mpirrllam (2) Hustedt
Reference used for identification: Lange-Bertalotr 2000, Page 372, Plate 209, Figure 6
Locations - Dominant in epipelon = Durban Bay Fstuary Subidal Site 5.

NOTES NOTES

Found at salinity 34 ppt

Lange-Beralot (2000): Brak - Marine.
Sims (1996): Fresh water.
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NITZCLAU

Goukamma Estuary fresh water slide 297 4/5/00

Nitgschia clansii Hantzsch
Kr&1-B22p.31pl24fig 4

Nitzschia clausii Hantzsch

Reference used for identification: Krammer & Lange-Benalot 1986. 2.2 Page 31, Plate 24, Figure 4,
Lange-Bertalot 2000, Page 373, Plate 199. Figure 8.

Locations - Dominant in epipelon - Goukamma Estuary Fresh Water Site and Intertidal Site 4.

NOTES NOTES
Found at salinity |1 - 14 ppt.

Krammer & Lange-Bertalot (1986): Brak.
Lange-Bertalot (2000): Brak.




NITZDIdi

Swartkops Estuary 4 Subtidal 1 slide 1506 27/8/01
Nitzschia distans Gregory var. distans

Lange-Bertalot 'Iconographia Diatomologica' p. 378 pl. 203 fig. 9

Nitoschia distans var. distans Gregory
Reference used for identification: |ange-Bertalot 2000, Page 378, Plate 203, Figure 9.
Locations ~ Dominant in epipelon = Mpekweni Beach Site and Subtidal Site 3

NOTES | NOTES
Found at salinity 17 - 35 ppt.

Lange-Bertalot (2000): Marnine.
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NITZEROS

Mpekweni Beach slide 1552

Nitzschia eresa Gillen
Archibald 'Sundays' p. 25,

pl. 19 figs. 379-381
(Usually seen in girdle.)

s 40u x dp
= 44.4u x 16.7p with 10 fibulae in 10y

Nitzschia erosa Giffen
Reference used for identification: Archibald 1983, Page 25 Plate 19, Figures 379 - 38)
Locations - Dominant in epipelon = Mpekwen Beach Sie and Intertidal Site 3

NOTES NOTES
Found at salinity 17 - 35 ppt.

Lange-Berntalot (2000): Marine




NITZFOGA

Gourtis Estuary Subtidal 1 slide 1583 31/01/02

Nitzschia fontifuga Cholnoky
Archibald 'Sundays' p. 253 pl. 19 fig. 386

/
~. 20p x3.2p with 14 fibulae in 10y

Nitzschia fontifuga Cholnoky
Reference used for identification: Archibald 1983 Page 252, Plate 19, Figure 386,
Locations - Dominant in eépipelon — Miata Estuary Subtidal Sue |

1 NOTES ! NOTES

] Found at salinity: 35 ppt 1

|
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NITZFRUS

Durban Bay Estuary Intertidal S slide 1612 3/4/02

Nitzschia frustulum (Kutzing) Grunow
Lange-Bertalot 'Iconographia Diatomologica' p. 382 pl. 209 fig. 14

12.2p1 x 2.7 with 14 fibulac and 26 striae in 10p

Nitzschia frustulum (Kutzing) Grunow

Reference used for identification: Lange-Beralot 2000, Page 382, Plate 209. Figure 14
Locations - Dominant in epipelon - Keurbooms Estuary Intertidal Site 2: Kowie Estuary
Subtidal Sie 3

NOTES
NOTES

Found at salinity: 29 & 38 ppt

Sims (1996): Fresh water — Brak.
Lange-Bertalot (2000): Brak — Marine.




NITZLINK

& Gourits Estuary Intertidal Site 1 slide 1578 31/1/02

Nitzschia linkei Husledt
Simonsen Vol. 2 pl. 384 fig. 3
L-B "Icon.Dia.' p. 390 pl. 207 fig. 8

Nitzschia linke: Hustedt
Reference used for identification: Lange-Bertalot 2000, Page 390, Plate 207, Figure 8
Locations - Dominant in epipelon- Gounits Estuary Intertidal Site 1.

NOTES NOTES

Found at salinity 39 ppt.

Lange-Bertalot (2000): Brak -~ Marine.
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NITZPALE

Mngazana Estuary River site slide 399 27/01/01

Nirzschia palea (Kutzing) W.Smith
Kr& L-B2.2p.85pl 59 1ig. 2

22.6p x 3.3y with 16 fibulae in 10y

Nitzschia palea (Kutzing) W.Smith

Reference used for identification: Krammer & Lange-Beralot 1986, 2.2 Page 285. Plate 59. Figure
9.

Locations - Dominant in epipelon - Mngazana Estuary River Site; Breede 2 Intertidal Site 3

NOTES NOTES
Found at salinity 0 - 3 ppt

Hustedt (1976): Fresh water
Sims (1996): Fresh water,

36




NITZPELL

Breede 2 Subtidal 5 slide 337 11/8/00

Nirzschia pellucida Grunow
Kr&1-B22p.61pl 47 fig. 4

A

e

47.5p x Sp with 16 fibulae in 10p

Nitzscha pellucida Grunow
Reference used for identification: Krammer & Lange-Beralot 1986, 2.2 Page 61, Plate 47, Figure 4.
Locations - Dominant in epipelon = Mngasi Estuary Intertidal Site |

NOTES NOTES
Found at salinity 30 ppt. Lange-Benalot (2000) makes the point that
this species is “difficult to distinguish from
Lange-Bertalot (2000): Marine, similar established taxa™ p. 399.

Krammer & Lange-Bertalot (1986): Brak.
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NITZPERS

Mngazana Estuary Infertidal S slide 404 27/01/01

Nitzzchia perspicua Cholnoky

Lange-Bertalot 'Iconographia Diatomologica' p. 399 pl. 207 fig. 23

35.3¢ x 4.5 with 18 fibulae in 10y

Nirzschia perspicua Cholnoky
Reference used for identification: Lange-Bertalot 2000. Page 399, Plate 207, Figure 23
Locations - Dominant in epipelon ~ Great Berg Intertidal Site 13 Mngazana Estuary Imertidal Site S

NOTES NOTES
Found at salinity 23 < 35 ppt
Krammer & Lange-Bertalot (1986): Brak -

Marine.
Lange-Bertalot (2000): Brak.
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NITZSIGM

Olifants Estuary Intertidal S slide 477 21/6/01

Nitzschia sigma (Kutzing) W. Smith
Kr & L—.B 22p.32pl. 23 02. 9

Nirzschia sigma (Kutzing) W.Smith

References used for identification: Krmmmer & Lange-Beralot 1986, 2.2 Page 32 Plae 23 Figure

9 l‘:l"._\",l."-l:' { 20000 "-:';'l.’ <05 Plate 206, | 1gure 6

Locations - Dominant in epipelon <Ohfants Estuary Intertdal Sie §

NOTES NOTES

Found at salinity 1 ppt The length of this species vanes from 35
10004, and is seldom as short as the

Sims (1996 Bruk specimen shown here
Lange-Bertalot (2000): Fresh, Brak,

Moarine !

—_— ——
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NITZSPAT

Kowie Estuary Subtidal 1 slide 1526 29/8/01

Nitzschia spathulata Brebisson ex W.Smith
Hartley pl 190 ig. 10

=+ .57n long with 7 fibulae in 10p

Nitzschia spathulata Brebisson ex W.Smith
Reference used for identification: Hartley 1996, Plate 191, Figure 10
Locations - Dominant in epipelon - Kowie Estuary Subtidal Site 1.

NOTES NOTES
Found at salinity 35 ppt.

Lange-Benalot (2000): Marine.
Sims (1996): Marine.




OPEPHORS

Kerubooms Estuary Subtidal 1 slide 277 3/5/00

Opephora horstiana 'Witkowski
Lange-Bertalot 'Iconographica Diatomologica' p. 70. pl. 25 fig. 28

Upephora horstiana Witkowsks
Reference used for identification: Lange- Bertalot 2000, Page 70. Plate 25, Figure 28
Locations - Dominant in epipelon = Great Berg Estuary Intertidal Swe 2

[

' NOTES NOTES

|

| Found at salinity: 34 ppt.

‘ |
Lange-Benalot (2000): Brak - Marine '

\)l




OPEPMARI

Breede Estuary 3 Intertidal 1 slide 421 3/4/01

Opephora marina (Gregory) Petit
Hartley p. 410 pl. 197 fig. 3

»

»
-

17.3p x 2.8y with 11 striae in 10y

W pm

Opephora marina (Gregory) Petit

References used for identification: Hartley 1996 Page 410, Plate 197, Figure 3. Lange-Bertalot
(2000) Page 71. Plate 25. Figure 6

Locations - Dominant in epipelon = Breede Estuary 3 Intertidal Siee |

NOTES l NOTES I

Found at salinity: 29 ppt.

Sims (1996): Marine
Lange-Bertalot (2000): Manne.




OPEPMINU

Swartkops Estuary3 Int. 4 slide 466 25/6/01

-

Opephora minuta (Cleve-Euler) stat. nov.

Lange Bertalot 'Iconographia Diatomologica' p. 71 pl. 25 fig. 42

Opephora minuta (Cleve-Euler) stat nov

Reference used for identification: [ange-Bertalot 2000 Page 71, Plate 25 Figure 42

Locations - Dominant in epipelon = Swankops Estuary 3 Interidal Site 2, Swarthops Estuary 4
Intertidal Site 4

NOTES NOTES
Found at salimity: |8 - 25 ppt

Lange-Bertalot ( 2000): Marine




PARLBERK

Breede 2 Intertidal 2 slide 339 11/8/00

Parlibellus berkeleyi (Kutzing) Cox
Lange-Bertalot "Iconographia Diatomeologica’ p. 320, pl. 104 fig. 24

.
'

z..nm,,',',',','///m, NNV

[;

—— -

AR

32p x 7p with 18 striae in 10p

.t

Parlibellus berkeleyi (Kutzing) Cox

Reference used for identification: Lange-Bertalot 2000, Page 320. Plate 104, Figure 24,

Locations - Dominant in epipelon ~Great Brak Estuary Subtidal Site 1; Sundays Estuary Subtidal
Site 3; Great Berg Estuary Intertidal Site 3 & Subtidal Site 1

NOTES NOTES
Found at salinity: 34 - 35 ppt

Lange-Benalot (2000): Marine.
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PARLDELO

Mzimkulu Estuary Intertidal 1 slide 1618 3/4/02

Parlibellus delognei (VanHeurck) Cox
L-B ‘Iconographia Diatomologica' p. 321 pl. 104 fig. 9 |

. 46p.x 10p with 13 striae #b the middle and 17 at the ends in 10p

S NN

Parlibellus delognei (Van Heurck) Cox
Reference used for identification: Lange Bertalot 2000 Page 321, Plate 104, Figure 9.

Locations - Dominant in epipelon ~Mlalazi Estary Interudal Sie 5: Mzimkulu Esteary Intertadal
Site 8: Great Fish Eswuary Intertidal Sue 4

NOTES NOTES
All authonities descnibe Parlibellus as a :
Found at salinity: 0 - 5 ppt marine genus except for Sims (1996) who
shows the revision by EJ Cox of Navicula
Lange-Benalot (2000): Marine plicata Donkin to P. plicarus Donkin as a
Sims (1996). Marine. brak species. From this it appears that the

genus is not exclusively manine and our
specimens. found in low brak sites may be
correct. Note: In 2002 Dr Eileen Cox from
the British Museum identified our
specimen as P. delognei.

95




PLACcfCL

Nhlabane Estuary Intertidal C slide 255 27/3/98
- 2

Placoneis sp. cf. elementis (Grunow) E.J.Cox

Hartley 'An Atlas of British Diatoms* pl. 134 fig. 6
Kr & L-B 2.1 p. 139 pl. 47 figs. 1-9

'\.
s 3
-~
L
\\\‘“" ‘\/

o

Placoneis cf. clementis (Grunow) EJ.Cox
Reference used for identification: Hartley 1996, Plate 134, Figure 6.
Locations - Dominant in epipelon — Nhlabane Estuary Intertidal Sie 3.

NOTES NOTES

Found at salimity: 3 ppt.




PLACCcfEL

Goukamma Estuary infertidal 3 slide 294 4/5/00

Placoneis sp. cf. elginensis (Gregory) Ralfs
Kr & L-B 2.1 p. 136 pl. 46 '

Placoneis ct. elginensis (Gregory) Ralfs

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 136, Plare 136, Figure
46.

Locations - Dominant in epipelon - Goulamma Eswary Intertidal Site 3.

NOTES NOTES

Found at salinity: 22 ppt.
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PLAGMAXI

Swartkops Estuary3 Subtidal 1 slide 468 25/6/01

Plagiotropis maxima (Gregory) Kuntze
Hartley pl. 244 fig. 1

70u x 8.8u with 19 striae in 10p
Plagiotropis maxima (Gregory ) Kuntze
Reference used for identification: Hartley 1996 Plate 244 Figure )
Locations - Dominant in epipelon - Keurbooms Estuary Intertidal Site |

NOTES NOTES
Found at salinity: 34 ppt.

Sims (1996). Marine.
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PLAGTAYR

Bushmans Estuary Subtidal 4 slide 1519 28/8/01

Plagiotrophis tayrecta Paddock
LB Tcon. Diat.' pl. 174 fig. 8

Plagiotropis ravrecra Paddock
Reference used for identification: Lange-Bertalot 2000, Plate 174, Figure 8.
Locations - Dominant in epipelon ~ Kowie Estuary Subtidal Site 3

NOTES NOTES
Found at salinity: 30 ppe

Sims (1996): Manne




PLANDELI

Coukamma intertidal 2 slide 293 4/5/00

Planothidium delicatulum (Kutzing) Round & Buktivarova

Lange-Bertalot 'Iconographia Diatomologica' p. 118 p. 48 fig. 25

19.8p x 7.9 with 14 striae in 10p

Planothidium delicatulum (Kutzing) Round & Buktiyatova

Reference used for identification: Lange-Bertalot 2000, Page 118, Plate 48, Figure 25,
Locations - Dominant in epipelon - Goukou Estuary Subtidal Sie 5: Swankops Estuary 2
Subtidal Site 4; Swankops Estuary 4 Subtidal Site 2; Breede Estvary 3 Intertadal Site 2.
Goukamma Estuary Subtidal Sites 1, 2 & 3: Mngazana Estuary Subtidal Swte 1. Bushmans
Subtidal 3: Great Brak Subtidal Site 3; Gourits Subtidal Site 2.

Found at salinity: 10 - 36 ppt.
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PLEUAEST

Plewre ipwa acraz-] uhbh-n(*)\\'u
Hartley p. 245 fig 1 * ~

Plewrosigma aestuarn (Brebisson ¢x Kutzing) W.Smith
Reference used for identification: Hartley 1996, Plate 245 Figure |
Locations « Dominant in rpipvlun- Bushmans Estuary Subtidal Sne |

NOTES NOTES
Found at sulinity: 36 ppt

Sins (1996). Brak ‘
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PLEUDELI

Bandars Lavnery Intarided 4 side MY 1 1 AW
an
Jhwr st igrm svicmmminm N e
Archield Sewden’ 5 200 pl 17 g 48

100y o« 12 By wiih 29 Adbgue and B bassvens sirion bn [0y

Plewrosigma delicatulum W .Smith

Reference used for identification: Archibald 1983, Page 303, Plate 21. Figure 448

Locations - Dominant in epipelon - Sundays Estuary Subtidal & Intertidal Site 4; Goukou Estuary
Subtidal Site 2; Keurbooms Subtidal Site 5,

Found at salinity: 2 - 27 ppt.

Patrick & Reimer (1975); Brak - Marine.
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PLEUSALI
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Pleurosigma salinarum Grunow

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 294, Plate 133, Figure
3

Locations - Dominant in epipelon = Great Brak Estuary Subtidal Site 4

NOTES NOTES
Found at salinity: 25 ppt.

Hustedt (1976): Brak

Krammer & Lange-Berntalot (1986): Brak
Marine

Patnck & Remmer (1975): Fresh - Brak,
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PROSBUbu

Swartkops Estuary4 Intertidal S£)jde 1505 27/8/01
Proschkinia bulnkeimii var. bulnkeimii ((;runbvy) tr'a_veva

Lange-Bertalot 'Iconographia Diatomologica' p. JA0 pl. 147 fig. 15

-
-

18.8u x 3.7 with 24 striae in 10p

Proschkinia bulnheimii var. builnheimii (Grunow) Karayeva

Reference used for identification: Lange-Bertalot 2000. Page 340, Plate 147. Figure 15.
Locations - Dominant in epipelon ~ Swartkops Estuary 4 Intertidal Site 5. Kowie Estuary Intertidal
Sue 3; Gounts Estuary Imertidal Sute 3

NOTES NOTES

Found at salinity: 21 - 35 ppt

Lange-Bertalot (2000): Marine.




Mugazi Estuary Intertidal 4 slide 414 27/1/01

M sp. 01 D.G.Mann
See Round p. 572
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Seminavis sp. 01 D.G. \Iann
Reference used for identification: Round, Crawford & Mann 1990, Puge 572.
Locations - Dominant in epipelon - Mngazi Estuary Intertickal Site 4. Mhlathuze Boat Launch Site

NOTES I NOTES

Found at salimity: 8 ppt. *

Round er al. (1990): Marine genus.
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SEMIsp(2

Swartkops Estuary Subtidal Site 3 slide 471 25/6/01

Semunavis sp. 02 D.G.Mann
See Round p. 572
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2V0. 18.31 x 3.6y with 19 striae in 10

20.6p x Ty with 20 striae in 10p

Seminavis sp. 02 D.G.Mann

Reference used for identification: Round, Crawford & Mann 1990, Page S72.

Locations - Dominant in epipelon = Swartkops Estuary 1 Intertidal & Subtidal Site 1; Swartkops
Estuary 4 Subtidal Site 1.

NOTES NOTES

Found at salinity: 37 - 38 ppt.

Round et al. (1990): Marine genus.




SEMIsp03

Mlalazi Estoary Intertidal Site 3 slide 1595 22/3/02

Seminavis sp. 03 D.G.Mann
See Round p. 572
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60y x 8.7 with 14 ventral and 12 dogsal striac in 10p
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Seminavis sp. 03 D.G. Mann

Reference used for identification: Round, Crawford & Mann 1990, Page 572

Locations - Dominant in epipelon « Mlalazi Estuary Intertidal Sites 3 & 4; Zinkwazi Estuary
Interudal Sate |

NOTES NOTES
Found at salinmity: 15 - 33 ppt.

Round er al. (1990): Manne genus
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SEMIsp04

Durban Bay Estuary Intertidal 2 slide 1609 3/4/02
Seminavis sp. 04 D.G.Mann
See Round p. 572

33.5u x 5.6 with 16 ventral and 14 dorsal striae in 10-;1
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32.2p x 12.2p with 16 ventral and 14 dorsal striae in 10p

Seminavis sp. 04 D.G.Mann
Reference used for identification: Round, Crawford & Mann 1990, Page 572
Locations - Dominant in epipelon - Durban Bay Estuary Inertidal Site 2.

NOTES NOTES
Found at salinity: 35 ppt.

Round et al. (1990): Manne genus.
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SURIBREB

£ Great Fish Estaary Sq b

-

\ - ;

\ - S oY B
Sndn.ella br,bm-anhf Kramer & La ngc—_Bh*’ol

K S LPALp 19 pk 126 fig. 9. &
=S -0 \

.f. "".h\ = B N S

¥ 363 x 195 Tt 6 fibulae and 1 Tigriadig 1

Surirella brebissonii Krammer & Lange-Bertalot
Ref. used for identification: Krammer & Lange-Bertalot 1986, 2.2 Page 179, Plate 126, Figure 9
Locations - Dominant in epipelon - Great Fish Estuary Subtidal Sue 4

NOTES | NOTES
|
|

Found at salinity: 26 ppt

| Sims (1996): Fresh water
Lange-Bertalot (2000): Fresh water - Bruk
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TABEFLOC

Olifants Estuary River Site slide 483 21/6/01

Tabellaria flocculosa (Roth) Kutzing
Kr & L-B 2.3 p. 108 pl. 106 fig. 9

valve view

girdle band
girdie view

Tabellaria flocculosa (Roth) Kutzing
Rel. used for identification: Krammer & Lange-Bertalot 1986, 2.3 Page 108, Plate 106, Figure 9.
Locations -Dominant in epipelon — Olifants Estuary River Site.

This fresh water genus was present at the
fresh water site in the Olifants Estary.
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TRYBAPIC

® g Bushmans Estuary Intertidal 3 slide 1513 28/8/01
> ‘ i.

Tryblionella apiculata Gregory

Hartley pl. 182 fig. 9 :

I'ryvblionella apiculara Gregory
Reference used for identification: Hartley 1996 Plate 182, Figure 9
Locations - Dominant in epipelon — Bushmans Eswary Intentidal Site 4

NOTES NOTES

Found at salinity: 33 ppt

Sims (1996): Brak




I'ryblienella calida Grunow

Schoeman & Archibald 'Diatom
Flora of Southern Africa’ fig. 2a

TRYBCALI

Breede intertidal 4 18/3/00

30p x 7p with 22 striae in 10p L/B =42

T'ryblionella calida Grunow

Reference used for identification: Schoeman & Archibald 1976, Figure 2a,
Locations - Dominant in epipelon - Breede Estuary 1 Intertidal Site §

NOTES

Found at salinity: O ppt.

Sims (1996): Fresh water,

NOTES
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TRYBHUNG

" Great Berg Estuary Intertidal 5 slide 1562 29/01/02

I'ryblionella hungarica Grunow
Lange-Bertalot 'Iconographia Diatomologica’ p. 385 pl. 188 fig. 11

3Su x S.6u with 20 striae and 12 fibulae in 10u

I'rvblionella hunganca Grunow
Reference used for identification: Lange-Bertalot 20000, Page 385, Plate 188, Figure 11
Locations - Sub-dominant in epipelon - Great Berg Estuary Intertidal Site §

- = S
B NOTES NOTES

Found at salinity: 20 ppt

Sims ( 1996): Brak
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Greal Fish Estuary i
Tryblionelia littoralis (Grunow) D.G.Mann
Hartley pl. 1 86Tig. 3 :
>

.

Tryblionella littoralis (Grunow) Mann
Reference used for identification: Hartley 1996, Plate 186. Figure 3.
Locations - Dominant in epipelon — Great Fish Estuary Intertidal Site 3.

NOTES NOTES
Found at salinity: 10 ppt.

Sims (1996): Marine,
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ESTUARINE SUB-DOMINANTS




ACHNBRbr

V\chaanthes brevipes var, brevipes Agardh
Reference used for identification: Lange Bertalot 2000. Page 86, Plate 45, Figure 6
Locations - Sub-dominant in epipelon - Great Berg Esteary Interudal Sie

NOTES NOTES

Found at salimity: 38 ppt This is a heterovalvar genus having one
raphid and one rapheless valve
Lange-Bernalot (2000): Brak — Marine
Hustedt (1976): Brak
| Sims (1996) Brak




ACHNcfOB
‘N!\Iabapg_.e.st.% Asila 2713198

-

Achnanthes cf. oblongella Oestrup
L-B & Kr "Achnanthes' pl. 33 figs. 8 & 9

»

Achnanthes cf. uhlcmgc'la Oestrup
Reference used for identification: Lange-Bertalot & Krammer 1989, Plate 33 Figure §
Locations - Sub-dominant in epipelon -~ Nhlabane Estuary Intertidal Site A - fresh water lake

NOTES NOTES
Note: Found in fresh water, This is a heterovalvar genus having one

raphid and one rapheless valve
Lange-Berntalot & Krammer (1989): Fresh
water.
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ACHNENGE

Eeurbooms Estuary infertidal 5 slide 286 3/5/00

Achnanthes engelbrecktii Cholnoky
I-B & Kr 'Achnanthes’ pl. 80 fig. 35

Achnanthes engelbrechrii Cholnoky
Reference used for identification: Lange-Benalot and Krammer 1989, Plate 80. Figure 38
Locations = Sub-dominant in epipelon - Keurbooms Estuary Interudal Sue §

i NOTES NOTES
Found at salimity: 2 ppt. This is a heterovalvar genus having one

raphid and one rapheless valve




AMPHEXIG

Mngazana Estuary River Site slide 399 27/1/01

Amphora exigua Gregory
Archibald 'Sundays’ p. 47 pl. 4 figs. 113, 114
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253 x 10.5n with 16 striae in 10}1 &

-

oo .

e

- . \\~.~

24.8u x 5.3 with 16 dorsal and 20 ventral striae’in 10p

Amphora exigua Gregory
Reference used for identification: Archibald 1983, Page 47, Plate 4, Figure 113,
Locations ~ Sub-dominant in epipelon - Zinkwazi Estuary Intertidal Sites 3 & 5.

NOTES NOTES
Found at salinity: 13 ~ 14 ppt.

Lange-Bertalot (2000): Brak.
Patrick & Reimer (1975): Fresh - Brak,
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AMPHHOLS

2/
U ) 10 <3
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-

i

= |
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4 !}‘>E
‘ ) | ) \ [} & U

Amphora holsatica Hustedt

Reference used for identification: Simonsen 1987, Volume 1. Plate 132, Figures |1 < 16, Hartley
1996. Plate 19. Figure S

Locations - Sub-dominant in epipelon - Mngazi Estuary River Site & Intertidal Site 4.

NOTES | NOTES
|

Found at salinity: 0 - 8 ppt.

Hustedt (1976): Brak.
Sims (1996): Manine.
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AMPHTERR

Zinkwazi Estuary Intertidal 1 slide 1598 22/3/02

dmphora terroris Ehrenberg
Hartley pl. 23 fig. 12

45.4u x 13.8pn with 20 striac in 10p

e

|
A

.'..uu‘o”('
WAL |
L P

42.2p x 3.6p with 21 striae in 10

Amphora terroris Ehrenberg
Reference used for identification: Hartley 1996 Plate 23, Figure 12,
Locations — Sub-dominant in epipelon - Zinkwazi Estuary Intertidal Site 1.

NOTES NOTES
Found at salinity: 15 ppt.

Sims (1996): Brak — Marine.




ASTAcfBA

Mpekwenl Estuary Subtidal 1 slide 1554 29/8/01

Astartiella cf. bahusiensis (Grunow) Witkowski et ak
L-B "Iconolographia Diatomologica’ p. 99 pl. 52 fig. 23

19y x 4.5y
raphid valve with single pore

same specimen under different levels of focus

Astartielia cf. bahuensis (Grunow) Witkowski, Lange-Bernalot & Metzelin
Reference used for identification: Lange-Bertalor 2000, Page 99, Plase 82, Figure 24
Locations — Sub-dominant in epipelon = Mpehweni Estuary Subtidal Sue |

NOTES NOTES '

Found at salimity: 35 ppt. This is a heterovalvar genus having one ’
raphid and one rapheless valve. Look for

Lange-Bertalot (2000): Brak - Marnine. stigmata in the centre of raphid valve, \

|
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ASTAPUNC

Durban Bay Estuary Intertidal 1 slide 1608 3/4/02

Astartiella punctifera (Hustedt) Witkowski et. al.
Lange-Bertalot 'Iconographia Diatomologica’ p. 101 pl. 52 fig. 16

= .- 21p x 6.7p with 24 striae in 10y
226 x Ty raphid valve
araphid valve with single pore

Astartiella punctifera (Hustedt) Witkowski, Lange-Benalot & Metzelin
Reference used for identification: Lange-Bertalot 2000, Page 101, Plate 52. Figure 16.
Locations — Sub-dominant in epipelon — Durban Bay Estuary Intertidal Sie 1

NOTES NOTES
Found at salimity: 35 ppt. This is a heterovalvar genus having one
raphid and one rapheless valve. Look for
Lange-Bernalot (2000): Marine. stigmata in the centre of raphid valve.
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ASTAsp01

Goukou Estuary Subtidal 3 €lide 1575 31/1/02

Aﬂu@a sp. 01 Witkowski et al

e Tae xﬁ'm
samohpecla?bn under dm

Astartiella sp 01 Witkowski, L.mgc Bertalot & Metzelin

Reference used for identification: Lange Bertalot 2000,

Locations — Sub-dominant in epipelon — Gounits Estuary Intertidal & Subtidal Site 3 & Subudal
Site 4: Goukou Subtdal Sie 3.

NOTES ‘ NOTES
Found at salimity: 14 - 34 ppt. | This is a heterovalvar genus having one
raphid and one rapheless valve. Look for
stugmatia in the centre of raphid valve.




BERKMICA

= o Entnary Pubtidal 3 sikde 407 2891 90

Berbicre mowe Ly Lrwnee
Marthey p. B4k Ji 0 ¢
Hesed p "15

LI 2w % 2p wiihs BF st in 10y

Berkeleva micans (Lyngbye) Grunow

Reference used for identification: Hartley 1996, Plate 34, Figure 4

Locations - Sub-dominant in epipelon - Mngazi Estuary Subudal Site 3; Breede Estuary 3
Intertidal Site 3

NOTES NOTES
Found at salinity: 15 -33 ppt

Sims (1996): Marine.
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COCCENGE

Sundays Estuary Sub#idal 5 slide 368 17/10/00

Cocconeis engelbrechtii Cholnoky
Archibald 'Syndays' p. 73 pl. 10 fig 161

, L -

20p x 12p with 22 striae in 10§ 4 s

Cocconeis engelbrechrit Cholnoky
Reference used for identification: Archibald [953. Page 73 Plate 10, Figure 161
Locations - Sub-dominant in epipelon - Breede Eswary Intertidal Site 5.

| NOTES NOTES
Found at salinity: | ppt. This is a heterovalvar genus having one
valve with a raphe-sternum and the other
Archibald (1983): Bruk. lacking the raphe, but  having a

corresponding stemum.
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COCCSCUT
Knysna Eatuary Intertidal 3 slide 273 2/5/00

N\

“27.8u x 19.7p with 16 3triae in 10

-

L
-

»

Cocconies scuteHum Eh'renberg 2
Lange-Bertalot & & pammer 'Achnauthcst p. 168 fi .2
» \ ’
203p x 11.4p with 13 striae and 14 puncta in 10p

Cocconeis scutellum Ehrenberg
Reference used for identification: Lange-Benalot & Krammer 1989, Plate 168, Figure 2
Locations - Sub-dominant in epipelon - Knysna Fstuary Intertidal Site 3

NOTES NOTES
Found at salinity: 36 ppt This is a heterovalvar genus having one
valve with a raphe-stermum and the other
Hustedt (1976): Marine lacking the raphe, but having a
Sims (1996): Marine. corresponding sternum.

| Lange-Bertalot (2000): Brak - Marne.
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COCCS n()2

Knysha Estuary Subtidal 5 slide 270 2/5/00

-
—

Cocconeis sp. 02 Ehrenberg .

26.5 x 15.5p with 16 striae In 1%/[
us

imen at different levels of
Cocconers sp 02 Ehrenberg
Reference used for identification: Round. Crawford & Mann 1990, Page S04
Locations - Sub-dominant in epipelon ~ Knysna Estuary Subtdal Sue S

NOTES NOTES
Found at salinity: 28 ppt This is a heterovalvar genus having one

valve with a raphe-sternum and the other
lacking the raphe, but having a
‘ corresponding stemum




CRATHALO

. — - —+ Mngazl Estuary Subtidal | slide 405 28/01/01

Craticula halophifa- (Grunow in’ Van Heurck) D.G.Mann
Kr & L-B 2.1 p. 126 pl. 444ig. 2 -

Hartley p. 302 pl. 143

3.2.Su x 8p !vﬂh 17 striae in 10p
Y

Craticula halophila (Grunow) D.G Mann
Reference used for identification: Hartley 1996, Page 302, Plate 143, Figure 12
Locations — Sub-dominant in epipelon — Mngazi Estuary Subtidal Sue |

NOTES NOTES

Found at salinity: 30 ppt.
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DIPLCAFF

énal Brak Estuary Shallow 1 slide 306 5/5/00

26.4px5.3
Diploneis caffra (Giffen) comb.nov

Lange- Bertalot 'Iconographia Diatomologia® p. 181 pl. 88 fig.14 W S
.~ 'V_ =
Diploneis caffra (Giffen) comb. nov.
Reference used for identification: Lange-Beralot 2000, Page 181, Plate 88, Figure 14

Locations = Sub-dominant in epipelon = Great Brak Estuary Interndal Sie |1

NOTES NOTES
Found at salimity: 29 ppt. i

Lange-Bertalot (2000); Marine,
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DIPLINTE

Zinkwazi Estuary Intertidal 1 slide 1598 22/3/02

Diploneis interrupta (Kutzing) Cleve :
Lange-Bertalot "Iconographia Diatomologica' p. 188 pl. 94 fig. 19

39.2pn x Bp with 12 striae in 10p

Diploneis interrupta (Kutzing) Cleve

Reference used for identification: Lange Bertalor 2000,

Locations ~ Sub-dominant in epipelon - Mlalazi Estary Intertidal Site 4: Zinkwazi Estuary
Imenidal Sue ).

NOTES NOTES

Found at salinity 15 - 33 ppt.
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DIPLPARM

g Ggeat Brak Estuary Shallow Site 1 slide 308 5/5/00

Diploneis parma Cleve

r

Diploneis parma Cleve
Reference used for identification: Krammer & Lange-Berwlot 1986, 2.1 Page 287, Plate 109, Figure
>

Locations - Sub-dominant in epipelon = Great Brak Estuary Intertidal Site 1.

NOTES NOTES
Found at salinity: 29 ppt l

Sims (1996): Fresh - Brak
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Donkinia sp. 01 Ralfs
Reference used for identification: Round, Crawford & Mann 1990, Page S84, Figure a
Locations - Sub-dominant in epipelon - Breede Eswary 3 Subuidal Site 4.

NOTES
Found at salinity: 14 ppt.

Round et al (1990): Marine genus,

NOTES




ENTOALAT

styary Subtidal 4 slide 4539 30/8/01

Entomoneis alata (Ehrenberg) Ehrenberg
K'r & L-B2.1 p. 438 pl. 203 fig. 1

48y x 16.4p with 26 striae in 10p

Entomoneis alata (Ehrenberg) Ehrenberg

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 438 Plate 203. Figure

Locations = Sub-dominant in epipelon = Great Fish Estuary Subtidal Sie 4

| NOTES NOTES
1
l Found at salinity: 26 ppt.

Sims ( 1996): Marnne
Lange-Benalot ( 2000): Brak




EUNOINTE

Knysna Fresh Water Site slide 276 2/5/00

Eunotia intermedia (Krasske) Norpel & Lange-Bertalot
Kr & 1L-B 2.3 p. 215 pl. 141 fig. 12

21.54 x 8.8y with 18 striae in 10y

Eunotia intermedia (Krasske) Norpel & Lange-Bertalot
Reference used for identification: Krammer & Lange-Bertalot 1986
Locations — Sub-dominant in epipelon - Knysna Fresh Water Site.

NOTES NOTES

Found at salinity O ppt at the fresh water
site of the Knysna Estuary

Eunoria is a fresh water genus, present at
this fresh water site in the estuary.




GYROACUM
AR RS R AR

g ' R al } '
Civrosier meinatum (Kutz ) Rabe OFS

Reference used for identification: Kran r & nee-Benal s6, 211 o6, Plate 114, Firu

Locations - Sub-dominant in epipelon -~ Bushinans Esigary loterud X Su
NOTES NOTES

i
J

Lange-Bertalot 1 2000): Frest Brak
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GYROFAar

Breads Catuary c2) Subtidel 3 siide 207 | sas00

Cayromigoms fancisla vae. womatwm (Duubis) Cleve
Harthey pd 113 fig 4

10T x 12 4p with 28 » 28 etvias In 10y

Gyrosigma fasciola var. arcutum (Donkin) Cleve

Reference used for identification: Hartley 1996, Plate 113, Figure 4

Locations = Sub-dominant in epipelon — Olifants Estuary Intertidal Sites 2 & 3; Great Berg Estuary
Subtidal Site 1.

NOTES NOTES
Found at salinity: 12 - 34 ppt

Sims (1996): Brak - Manne.
Patrick & Reimer (1975); Brak — Marine.
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GYROSTOM

Gyvrosigma stompsii Cholnoky
Reference used for identification: Archibald 1983 Page 127 Plate 14, Figure 230
Locations = Sub-dominant in epipelon - Swarthops Estuary 2 Subtidal Sie 2

NOTES NOTES

Found at salinity: 26 ppt




MASTELLI

Nhlabane Estuary Subtidal Site C slide 254 27/3/98

Mastogloia elliptica (AgArdh) Cleve
Kr & L-B 2.1 p. 434 pl. 201 fig. 10

""v—;.‘ )
-.o-' -aeerrl L e Qo.vo—-\"a

48 Bp x 10.5u with 17 stiiae & 8 partecta in |0||

SRR, MALLARARRRAN YA

“"'"'Msruw-wunnnmsu

Same specimen at different lewls of focus.

Mastoglowa elliptica (Agardh) Cleve

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 434, Plate 201. Figure
10

Locations - Sub-dominant in epipelon - Nhlahane Estuary Subtidal Siie B

NOTES NOTES

Found at salinity: Fresh water.

Sims (1996): Fresh

Lange-Bertalot (2000): Fresh - Brak.
Krammer & Lange-Benalot (1986): Brak.
Patrick & Reimer (1975): Brak
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NAVIABSC

Berg Estuary Interti®al 3 slide 1560 29/01/02

vicula abscondita Hustedt
ngesBertalot 'Iconolographia Diatomologica® p. 265 pl. fig. 24

o~ .

-

Z‘pﬂg with }5 striae in 10(
*hﬁiemwmcmc‘hmnﬂde" LB

Navicula abscondita Hustedt
Reference used for identification: Lange-Bertalot 2000, Page 265, Plate |30, Figure 24
Locations = Sub-dominant in epipelon - Great Berg Estuary Intertidal Sie 3

NOTES NOTES

Found at salinity: 38 ppt '

Lange-Bertalot (2000): Manne ‘
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NAVIAEQU

Mngazi Estuary Subtidal 5 slide 409 28/01/01

Navicula aequorea Hustedt
Simonsen vol. 2 pl. 379 fig. 14,

7

A

-
-
12.5¢ x 4.6¢ with 26 siriae in |0y

Navicula aequorea Hustedt
Reference used for identification: Simonsen 1987, Volume 2. Plate 379. Figure 14.
Locations — Sub-dominant in epipelon - Mngaz Estuary Subtidal Sue S,

NOTES NOTES

Found at salinity: 29 ppt.
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NAVIcfCI

Zinkwazi Estuary Intertida] d=lide 1598 22/3/02

Navicula ¢f. cincta ¥hrenberg
Lange-Bertalot 'Iconographia Diatomologica' p, 272. pl. 110 fig. 7

Navicula cf. cincra Ehrenberg
Reference used for identification: Lunge-Beralot 2000, See Plate 110, Figures 1-29
Locations - Sub-dominant in epipelon = Zinkwast Estuary Interndal Sne 1,

NOTES l NOTES |
Found at salinity: 15 ppt

i
7
|
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NAVIcfER
YDurban Bay Estary So ‘/}ghdc 161 1-3/4/02

4
-

.

Navicula cf. erifuga Lange-Bertalot : e 5
See Lange-Bertalot "'Iconographia Diatomologica' p. 277 pl. 147 fig:21 °

25.5u x 5.6p with 14 striae in10pn

Navicula cf. enfuga Lange-Bentalot
Reference used for identification: Lange- Bertalot 2000, Page 277, Plate 147, Figure 21,
Locations — Sub-dominant in epipelon - Durban Bay Estuary Subtidal Site 5.

NOTES NOTES

Found at salinity: 34 ppt.
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Reference used for identification: Ki

Locations
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NAVIERIF

Mngazi Estuary Subtidal 3 28/01/01

Navicula erifuga Lange-Bertalot
Kr&1L-B2.1p.116 pl. 38 fig. 7
(was N cinctaeformis Hustedt see
Simonsen v, 2 pl. 306 figs. 1-7)

35.6p x 6y with 12 striae in 10p

Navicula erifuga Lange-Bertalot
Reference used for identification: Krammer & Lange- Bertalot 1986, 2.1 Page 116. Plate 38, Figure
7

Locations Sub-dominant in epipelon - Mngazi Estuary Subtidal Sue 3

NOTES NOTES

Found at salinity 33 ppt.

Krammer & Lange-Bentalot (1986): Brak.
Lange-Bertalot (2000): Fresh — Brak
Sims (1996); Brak.
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NAVIFRAC

Mngazana Estuary Sub.1 slide 394 27/01/01
-

Navicula fracta Hustedt
Kr.& LB 2.1 p. 192 pl. 66 fig. 31
Simohsen pl. 727 fig. 9

20.8p x 6.6p with 25 striae in 10p

Vavicula fracta Hustedt

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 192, Plate 66. Figure
i

Locations — Sub-dominant in epipelon - Mngazana Eswary Subtidal Site |

NOTES NOTES

Found at salimty: 35 ppt
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NAVIHEIM

Olifants Estuary Ri \-hylich- 183 21/6/01

\

Navicula heimansii Van Dam & Kooyman

Kr&1L-B21p.100pl 29 Mig. 8

30p x Sp with 17 striae in 10

Navicula heimansii Van Dam & Kooyman

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 100, Plate 29
Figure 11

Locations = Sub-dominant in epipelon - Olifants Estuary River Site

NOTES NOTES

Found at salinity: O ppt
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NAVISUBC

Sundays Estuary Subtidal 3 slide 364 17/10/04-

S’avicula subcostulata Hustedt
Kr& L-B2.1p.124pl. 42 fig. 17

.
e »
-

N

£

17.2p x 4.7p with 13 striae in 10p

Navicula subcostulara Hustedt

Reference used for identification: Krammer & Lange-Bertalot 1986, 2.1 Page 124, Plate 42, Figure
Locations -~ Sub-dominant in epipelon ~ Sundavs Estuary Subndal Site % Goukou Estuary
Intertidal Sute 3

NOTES ] NOTES ]
‘ ,
Found at salimity: 10 - 15 ppt |
Sims (1996). Fresh water !
|
|
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NITZcfLI

Durban Bay Estuary Intertidal 2 slide 1609 3/4/02

Nitzschia cf. linkei Hustedl
L-B 'Iconographia Diatomologica’ p. 390 pl. 207 fig 8

(No striae visible)

Nitzschia ct. linkei Hustedt
Reference used for identification: Lange-Benalot 2000. Page 390. Plate 207. Figure 8.
Locations — Sub-dominant in epipelon ~ Durban Bay Eswary Intertidal Sites 2 & 3

NOTES NOTES

Found at salinity: 26 - 35 ppt.
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NITZCOMP

Nhlabane Estuary Subtidal Site 4 slide 262 27/3/98]

B

Nirzschia compressa (Bailey) Boyer
Kr& L-B2.2p. 46 pl. 37 fig. 16

Nirzschia compressa (Bailey) Boyer

Reference used for identification: Krammer & Lange-Beralor 1986. 2.2 Page 46 Plate 37. Figure
16

Locations = Sub-dominant in epipelon = Nhlabane Estuary Subtidal Sive G,

NOTES NOTES ‘
Found at salimty: 23 ppt.

Lange-Bertalot (2000): Brak — Marine.
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NITZHYBR

Nhlabane Estuary SuMlda! F slide 260 27/3/98

Nitzschia hybridaeformis Hustedt
. Archibald 'Sundays' p. 264 pl. 19 fig. 395

Nitzschia hybridaeformis Hustedt
Reference used for identification: Archibald 1983, Page 264 Plate 19. Figure 395
Locations - Sub-dominant in epipelon < Nhiahane Estuary Subtidal Sites F & G,

NOTES NOTES

Found at salinity: 23 ppt
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NITZSCES

Breede Estuary 3 Intertidal 3 slide 423 30/
Nitzschia scalpelloides (Grumow) Grunow

Kr& L-B22p. 26 pl 18 fig. 8

5

d . N
uia.'xut;m 10 fibulse &8 strise in 101 \
- ’ ° -~ - . 4 _‘
— — - -
o ‘ e e

Nitzschia scalpelloides (Grunow ) Grunow
Reference used for identification: Krammer & Lange Bertalot 1986, 2.2 Page 26. Plate 18
Figure 8
Locations = Sub-dominant in ¢pipelon = Breede Eswary 3 Interndal Sie 3

NOTES NOTES

Found at salimity: 15 ppt.
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NITZSILI

Mpekweni Estuary Waterway slide 1557 29/8/01

Nitzschia siligua Archibald
. Archibald 'Sundays' p. 289 pl. 20 fig. 430
-

»
-
-
-

\

. -
"

.

~
-\
,

-

-
.

’

25.4p x Ip with 15 fibulae and 20 striae in 10p

Nitzschia siligua Archibald
Reference used for identification: Archibald 1983, Page 298, Plue 20, Figure 430
Locations - Sub-dominant in epipelon = Mpekwen Estuary Waterway Site.

NOTES [ NOTES

Found at salimty: 4 ppt.
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NITZsp01

Mngazana Estuary Subtidal § slide 398 27/1/01

Nitzschia sp. 01 Hassall

See Round p. 620 , 44.8) x 4.8 with 7 fibulae in 10p
oy ' girdie view

41.6y x 3.6 with 8 fibulae In 104

- D —

Vitzschua sp. 01 Hassall
Reference used for dentification: Round, Crawford & Mann 1990, Page 620
Locations = Sub-dominant in epipelon - Mngazana Estuary Subudal Site §

NOTES NOTES
Found at salinity: 27 ppt Note: Similar to Nirzschia dissipata in

valve view, this is distinctly sigmoid in
girdle. Although similar to V. fasciculata,
| the ends of the girdle view are blunt
whereas those of N. fasciculara are
towards the apices strongly narrowed’
Lange-Bertalot 2000 p. 380
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NITZVACI

Mpekweni Estuary Waterway slide 1557 29/8/01

g -

. Nirgschia vacillata Giflen

Lange-Bertalot ‘'Iconographia Diatomologica® p. 407 pl. 211 fig. 11
>

»37.7p x 6 with 10 fibulae in 10p

Nirzschia vacillara Giffen
Reference used for identification: Lange-Bertalot 2000. Page 407. Plate 211. Figure 11
Locations ~ Sub-dominant in epipelon — Mpekweni Estuary Waterway Sile

NOTES NOTES
Found at salinity: 4 ppt

Lange-Benalot (2000): Marine
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PETRHUME

Goukamma Estuary intertidal |
slide 292 4/5/00

Petroneis humerosa (Breb)
Stickle & Mann
Round p. 462 fig. 2

64p x 28y with 12 costa and
20punctainlOp L/B=2.3

10 pm

Petroneis humerosa (Brebisson) Stickle & Mann

Reference used for identification: Round, Craw ford & Mann 1990, Plale 462, Figure . Also
I.;li‘_!\-H;ﬂ.l]l" ALY 1’.1';'( 127. Plate 101, Figure 3

Locations = Sub-dominant in epipelon - Goukamma Estuary Intertidal Sie |

r S ———— - S —

NOTES NOTES
Found at salinity: 29 ppt
Hustedt ( 1976): Brak

Sims (1996): Marnine
Lange-Bertalot (2000): Brak - Marine
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PINNYARR

" Goukou Estuary Intertidal 2 slide 1569 31/01/02
-

Pinnularia yarrensis (Grunow) Jurilj

Lange-Bertalot 'Iconographia Diatomologica' p. 338 pl. 146 fig.1 1

SRR

.é’;,/ T s — »\-\7/,.
ESCTCILITeceMs W

60p x 16.5u with 6 costa in 10u

Pinnularia yvarrensis (Grunow) Junlj
Reference used for identification: Lange-Bertalot 2000, Page 338, Plate 146. Figure 11.
Locations — Sub-dominant in epipelon - Goukou Estuary Intertidal Sie 2

NOTES NOTES

Found at salinity: 19 ppt.

Lange-Bertalot (2000): Brak - Manine.
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STAUDUBI

Miata Estuary Intertidal 3 slide 318 28/9/99

. Stauroneis dq&dab:h.s Hustedt -

" Lange-Bertalot 'Iconographia Diatomologica’ p. 349 pl. 149 fig. 2

'

Stauronets dubirabilis Hustedt
Reference used for identification: Lange Bertalot 2000, Page 349 Plate 149 Figure 2
Locations - Sub-dominant in epipelon - Mtata Estuary Intertidal Site 3

NOTES NOTES
Found at salinity: 3 ppt

{
|
l
} Lange-Bertalot ( 2000): Brak
|




SURIATOM

o -Great Fish Estuary Intertidal 1 slide 1531 30/8/01

4 L

Surirella atomus Husted!t
Archibald "Sundays’ p. 311 pl. 21 fig. 459 -

» o

"‘-{..4‘}

17u x 10p with 7 costae in 10n

Surirella atomus Hustedt
Reference used for identification: Archibald 1983, Page 311, Plate 21. Figure 459,
Locations ~ Sub-dominant in epipelon- Great Fish Estuary Interudal Sies 1 & 2

NOTES NOTES

Found at salinity: 13 — IS ppt.




SURISCAL

. = _AGour(s Estaqry Subtidal 4 slidcg.ﬁ"v sgpu .

L
Surirella scalaris Giffen

Archibald 'Sundays’ p. 314 pl. 21 fig. 463

—— ’
21y long with 22 striac in 70

Surirella scalaris Giffen
Reference used for identification: Archibald 1953 Page 314, Plate 21, Figure 463,
Locations = Sub-dominant in epipelon - Gounits Estuary Subtidal Site 3

NOTES NOTES

| Found at salinity: 34 ppt.

159




S7p x 31 p with 20 striae
and 3 costae in 10n

Surirella striatula Turpin

SURISTRI

Sundays Estuary Intertidal 5 slide 369 17/10/00

' Surirella striatula Turpin

B o Archibald 'Sundays' p. 315
B =S Pl 21 fig 466

2o . >
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- -

- "‘.3
- . .
- - -»
‘w-“ d:.) ‘
g .
- N e

-
-

Reference used for identification: Archibald 1983, Page 315, Plate 21. Figure 466
Locations - Sub-dominant in epipelon ~ Sundays Estuary Inertidal Sites 4 & 5

NOTES
Found at salinity: 3 - 4 ppt
| Hustedt (1976): Brak

Lange-Bertalot (2000): Brak
Sims (1996): Brak.

| Krammer & Lange-Bertalot (1986): Brak

NOTES
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ESTUARINE DOMINANTS THAT WERE ALSO SUB-DOMINANTS
Achnanthes kuelbsii sub-dominant at: Mngazana Estuary Intertidal Site |

Amphora acutiuscula sub-dominant at: Mngazana Estvary Intertidal Site 4, Mhlathuze
Estuary Site 2: Sundays Estuary Subtidal Site 4: Bushmans Estuary Intertidal Site 3;
Great Berg Estuary Intertidal Sites | & 4 & Subtidal Site 4; Goukou Estuary Intertidal
Site |

Amphora arcus sub-dominant at: Swartkops Estuary 3 Intertidal Site 5 & Subtidal Sites 2
& 5.

Amphora castellata sub-dominant at: Nhlabane Estuary Intertidal Site G.

Amphora cf. strigosa sub-dominant at: Mlalazi Estuary Subtidal Site 4.

Amphora coffeaeformis sub-dominant at: Goukamma Estuary Intertidal Site 4; Mngazi
Estuary Intertidal Site | & Subtidal Sites 4 & 5: Swartkops Estuary 3 Intertidal Site 2 &
Subtidal Site 5; Swartkops Estuary 4 Subtidal Site 2; Great Berg Estuary Subtidal Site 4;
Goukou Estuary Intertidal Sites 3 & 5, Subndal Sites 3: Gourits Estuary Subtidal Site §
Milalazi Estuary Intertidal Site S.

Amphora helenensis sub-dominant at: Swartkops Estuary 2 Intertidal site 3; Swartkops
Estuary 4 Subtidal Site 4; Mngazi Estuary River Site, Intertidal Site 4 & Subtidal Site 2
Nhlabane Estuary Intertidal Site D

Amphora proteoides sub-dominant at: Sundays Estuary Intertidal Site |; Mtata Estuany
Subtidal Site |

Amphora subacutiuscula sub-dominant at: Breede Estuary 2 Intertidal Site 4 & Subtidal
Site 3; Goukou Eswary Intertidal Site 5; Mngazana Estuary Subtidal Sites 2 & 4:
Swartkops Estuary | Intertdal site 4; Swartkops Estuary 3 Subtidal Site 3: Gourits
Estuary Subtidal Site 4; Mtata Estuary Subtidal Site 3; Bushmans Estuary Intertidal Site 3
& Subtidal Site 4: Kowie Estuary Subtidal Site 5: Great Berg Estuary Intertidal Site 3.
Amphora helenensis sub-dominant at: Swartkops Estuary 2 Intertidal site 3: Swartkops
Estuary 4 Subtidal Site 4; Mngazi Estvary River Site, Intertidal Site 4 & Subudal Site 2:
Nhlabane Estuary Intertidal Site D.

Amphora sublaevis sub-dominant at: Swartkops Eswary Intertidal Site 2: Swartkops
Estary 4 Intertidal Site 3, Subtidal Sites | & 2

Bacillaria paxillifer sub-dominant at: Nhlabane Eswary Intertidal Sites F & H: Olifants
Estuary Intertidal Sites 4 & §: Zinkwazi Estuary Intertidal Site 3, Subtidal Sites 3.4 & §.

Berkeleya rutilans sub-dominant at: Swartkops Estuary 2 Intertidal Site 5.

Cocconeis placentula sub-dominant at: Breede Estuary Subtidal Site 4; Great Berg
Estuary Intertidal Site 5

Cylindrotheca closterium sub-dominant at: Swartkops Estuary 3 Intertidal & Subtidal
Site 3; Swartkops Estuary 4 Intertidal Site 4; Bushmans Estuary Intertidal Site 5 &
Subtidal Site 1.

Cylindrotheca gracilis sub-dominant at: Mngazana Estuary Intertidal Site 5; Mzimkulu
Estuary Intertidal Site 4.
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Cymbella turgidula sub-dominant at: Mzimkulu Estuary Subtidal Site 5.

Diploneis elliptica sub-dominant at: Olifants Estuary Intertidal Sites 2,3 & 5; Sundays
Estuary Subtidal Site 3; Breede Estuary | Subtidal Site 2; Breede Estuary 3 Intertidal

Sites 2 & 4, Subtidal Site 2.

Diploneis puella sub-dominant at: Mtata Estuary Intertidal Site 2; Mhlathuze Estuary
Bridge Site; Mlalazi Estuary Intertidal site 2; Zinkwazi Estuary Subtidal Site S.

Entomoneis paludosa var. paludosa sub-dominant at: Kowie Estuary Intertidal Site 2;
Mpekweni Estuary Beach Site.

Fragilaria elliptica sub-dominant at: Keurbooms Estuary Intertidal Site 2; Swartkops
Estuary | Subtidal Site 5.

Gyrosigma prolongatum var. closteroides sub-dominant at: Kowie Estuary Subtidal Site
5; Mpekweni Estuary Intertidal Site 3; Goukou Estuary Intertidal Site 2.

Gyrosigma scalproides sub-dominant at: Gourits Estuary Subtidal Site 4; Mkomazi
Estuary Intertidal Site 2; Mzimkulu Estuary Intertidal Site 2.

Hantzschia distinctepunctata sub-dominant at: Nhlabane Estuary Intertidal Site D.

Haslea crucigera sub-dominant at: Bushmans Estuary Subtidal Site 3; Kowie Estuary
Subtidal Site 1.
Haslea spiculata sub-dominant at: Swartkops Estuary 3 Subtidal Site 3; Swartkops
Estuary 4 Subtidal Sites 2 & 3; Kowie Estuary Intertidal Site 3; Mpekweni Estuary
Subtidal Site 1.

Navicula arenaria vr. rostellata sub-dominant at: Goukamma Estuary Subtidal Site 5.
Navicula besarensis sub-dominant at: Mlalazi Intertidal Site 4.

Navicula cincta var. leptocephala sub-dominant at: Mngazi Estuary River Site.
Navicula gregaria sub-dominant at: Mngazana Estuary Subtidal Sites 3 & 5; Mngazi
Estuary Intertidal Site 2; Mtata Estuary Intertidal Site 3; Olifants Estuary Intertidal Site 5,
Subtidal Site 4; Swartkops Estuary | Intertidal Sites | & 3; Swartkops Estuary 2 Subtidal
Site 4; Swartkops Estuary 3 Intertidal Site 5; Bushmans Estuary Subtidal Sites 2 & 4;
Mpekweni Estuary Subtidal Site 5; Great Fish Estuary Intertidal Sites 4 & 5, Subtidal
Site 1; Mkomazi Estuary Intertidal Site 2; Mzimkulu Estuary Intertidal Sties 3 & §;
Sundays Estvary Intertidal Site 1; Mzimkulu Estuary Intertidal Site 5.

Navicula normaloides sub-tidal at: Zinkwazi Estuary Intertidal Site 5, Subtidal Site 4,
Navicula perminuta sub-dominant at: Mpekweni estuary Subtidal Site3.

Navicula phyllepta sub-dominant at: Sundays Estuary Intertidal Site 5; Mzimkulu
Estuary Intertidal Site 2 & Subtidal Site 1.

Navicula salinicola sub-dominant at: Sundays Estuary Subtidal Site 2; Breede Estuary |
Intertidal & Subtidal Site 2, Groenpunt Subtidal; Kowie Estuary Intertidal Site 3;
Mngazana Estuary Intertidal Site 4,

Navicula sp. 01 sub-dominant at: Mlalazi Subtidal Site 3.
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Navicula sp. 03 sub-dominant at: Goukou Estuary Intertidal & Subtidal Site5; Gounts
Estuary Subtidal Site 1; Breede Estuary Intertidal Site 2
Navicula tenelloides sub-dominant at: Mngazana Estuary Intertidal Site 5; Mngazi

1.

Estuary Intertidal Site 4; Kowie Estuary Intertidal Site 5

Nitzschia aff. perindistincta sub-dominant at: Great Fish Estuary Subtidal Site 4
Nitzschia angularis var, (7) sub-dominant at: Bushmans Eswary Intertidal & Subtida
Site 4; Knysna Estuary Subtidal Site |: Swartkops Eswary 2 Intertidal Sites | & 5: Kowie
estuary Subtidal Site 2.

Nitzschia aremonica sub-dominant at: Gourits Estuary Subtidal Site |
Nitzschia fontifuga sub-dominant at: Mtata Estuary Intertidal Site |
Nitzschia frustulum sub-dominant at: Durban Bay Intertidal Site S
Nitzschia linkei sub-dominant at: Mlalazi Subtidal Site |

Nitzschia palea sub-dominant at: Goukamma Estuary Intertidal Site 3
Nitzschia pellucida sub-dominant at: Breede Estuary 3 Intertidal Site 3

Nitzschia sigma sub-dominant at: Breede Estuary Intertidal Site 5; Great Berg Estuary
Intertidal Site 5

Opephora horstiana sub-dominant at: Keurbooms Estuary Subtidal Site 1; Knysna
Estuary Intertidal Site 1; Great Berg Estuary Subtidal Site |
Opephora minuta sub-dominant at: Kowie Estuary Intertidal Site 2.

Parlibellus berkeleyi sub-dominant at: Sundays Estuary Intertidal Site 2: Breede Estuary
Intertidal Site 2; Great Berg Estuary Intertidal Site 1.

Parlibellus delognei sub-dominant at: Goukou Estuary Intertidal Site 4. Mzimkulu
Estuary Intertidal Sue 1.

Plagiotropis tayrecta sub-dominant at: Bushmans Estuary Subtidal Sites 3 & 4

Pleurasigma delicatulum sub-dominant at: Keurbooms Estuary Subtidal Site 5: Sundays
Fsl'...n_\ Subtidal Site 4; Zinkwazi }'\IH.H_\ Subtidal Site 3

Seminavis sp. 01 sub-dominant at: Breede Estuary Intertidal Site 3; Mngazi Estuary
Subtidal Site 3.

Seminavis sp. 02 sub-dominant at: Swartkops Estuary Subtidal Sites 2 & 4,
Seminavis sp. 03 sub-dominant at: Mlalazi Estuary Subutdal Site 3

Tryblionella calida sub-dominant at: Breede Estuary | Intertidal Site |




ESTUARY SAMPLING SITES

Great Berg : 29 January 2002

Site GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal 1 32°46'42°S 18°09°00E 34 4]
Subtidal 2 32°47°24°S 18°00°20"E 24 25
Subtidal 3 32°47°38'S 18710°24E 25 Empty
Subtidal 4 32°47°15°S 18°11'20E 26 24
Subtidal 5 32°48°03°S 18711'46E 23 34
Intertidal | 32°46°'42°'S 18°9°00E 5 47 |
Intertidal 2 32°47°24°S 18°00°20E 4 35
Intertidal 3 32°47°38'S 187100247 E 38 56
Intertidal 4 32°47°15°S 18°11'20°E 26 45
Intertidal 5 32°48°03S 18"11'46E N/D 40
Breede (1): 18 March 2000

Site GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal | 34 °23°59"S 20°46' 27 E 0 24
Subtidal 2 32923°32'S 20°48°0T'E 20 40
Subtidal 3 34°21°25"S 20"41'26"E 0 Empty
Subtidal 4 314°21°13"S 20°38° 13VE 0 19
Subtidal 5 34"20'55"S 20738" 13"E 0 30
GPSub 34°24'22"s 20°47 48"E 20 32
Intertidal | 34"23'59"S 20°46'2T"E 20 40
Intertidal 2 32"23°'32'S 20°45°0T'E 16 3 h
Intertidal 3 34°21°25"S 20°41'26"E 0 Empty
Intertidal 4 | 34°21°13"S 20738° 13"E 0 24
Intertidal § | 34°20°55"Ss 20°38° 13"E 0 17

GPInt | 34°24'22"S 20°4748"E 30 28 |
Breede (2): 11 August 2000

Site GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal 1 34721'54.6"'S 20°49°30.5"E 7.2 36
Subtidal 2 34°24'08.2"'S 27°4T' 168" E | 5 Nil
Subtidal 3 34724°13.1"'S 20°49'06.2"E | L 22
Subtidal 4 34°23°33.9"'S 20°48'135E 2 19
Subtidal § 34°23°04.4"'S 20°43'996"E 0.2 13
Intertidal 1 34 °23°546'S 20°49°405E 5 Nil
Intertidal 2 34°24'08.2"'S 2747168 E | 42 24
Intertidal 3 34°24°13.1"°'S 20°49'06.2'E 34 X
Intertidal 4 34723°33.9"S 20°45'13.5"E 2 20
Intertidal 5 342304478 20°43°49.6F 0.2 32
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Breede (3): 3 April 2001

Site GPS co-ordinates
Subudal | 13 721°39°'S 20739 3¢
Subudal 2 12 2 150s 20748
Subutidal 3 14 722°36™"'S 20743
Subtidal 4 13 N'AST°S 20 4170
Subtdal § ! ) §°S N 14
Inter | 4 39°°S 3
ternd .

N

,
s

v

Bushmans: 28 August 2001

Salinity (ppt)

[
I
t
I
L

Salinity (ppt)

Site __GPS co-ordinates
Subnud ) 5 S %UIR'4
Subtidal 2 T

Subtidal 4 [ T S v 1¢
Subtidal 5 [ 331939°36"'S 26731626
Intertidal | [ 3374 S 26 i8'30
Intertidal 2 | 33730739 26"39°08
Interudal 3 | 33%30°09"'S 26"38°39
Intertidal 4 31939 13°S 2671716
Intertuidal 5 | 33739

Durban Bay: 27 March 2002

; GPS co-ordinates
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Goukamma: 5 May 2000

Site GPS co-ordinates Salinity (ppt) Number of taxa
| Deep 1 34°04'S 22"S6'E 25 28
| Deep 2 34°04'S 22°S6'E 3 16
| Deep 3 34°03'S 22°S6'E 33 28
| Deep 4 34 °03°S 22°S6'E 30 21
Deep 5 34703°S 227S6'E 10 11
Shallow 1 34°04'S 22"S6'E 29 ‘ 20
Shallow 2 34 °04°S 22°56'E 18 1 ]
| Shallow 3 34703'S 22'56'E 22 14
I_Slmllum 4 133%03's 22°S6'E 14 25
[ Shallow 5 [ 34%03'S 22"S6°E ) 5 30
@\-L} T [ 34°03's 22°56°F ] [ | 20

Great Brak: § May 2000

Site GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal | 34903'2.3"'s 22°14'108"E | 35 22
[ Subtidal 2 34°03'08"'S 22°13'S22"E | 30 20 |
| Subtidal 3 [31%31557s 217 107°E| 29 1 32 ’
Subtidal 4 34°02°23.2"'S 22°13'16.9"E 25 2 |
[Subtidal 5 | 34°0213.4"S 2°1313.17E | 25 | 22
Intertidal | 34703°23"'S 22714108 E 29 16
Intertidal 2 314°03'08"'S 2°13'S22"E | 26 9
Intertidal 3 14°03°15.5S 2°13'10.7°E 26 ’ 10
| Intertidal 4 |1 34%02°23.2"'S 22"13'169"E 24 13
| Intertidal 5 | 34%2'13.47s 2°1313.07E 26 15

Great Fish: 30 August 2001

' Site ~ | GPS co-ordinates Salinity (ppt) | Number of taxa

| Subtidal 1 | 33°29°21'S 2770733 . 33 ]

Subtidal 2 33°29'03"°S 27°06'57"'E 35 27

Subudal 3 | 33728°40°°S 270608 E 30 15

Subtidal 4 33728'36'S 27°05'20"'E 26 21

Subtidal 5 33°28'01°S 27°04"0E 0 Empty

Intertidal 1 33°29°21'S 27°07"33"E 18 34

[Intertidal 2 | 33°29°03™'S 27°06'ST"°E 13 T 23 W

[ Intertidal 3 | 33"28°40"s 27°06°'08"°E__ | 10 17

Intertidal 4 33"28°36"'S 27°08'20"E h) 30

Intertidal 5 | 33°28'01"'S 27°04°30°E | 0 | 20
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Keurbooms: 3 May 2000

_ Site_
SUbiida
Subtidal 2
Subtida
Subtidal 4

Subtidal 5
Intertida
Intertidal
Intertidal
HV.“ lal 4

Interudal 5

_GPS co-ordinates

S

’ >

d D S
9 S i

0 i

i S

} S

) S

) '\

Knysna: 2 May 2000

Site

\i:mi,:
Subtidal 2
Subtidal 3
Subndal 4
\.AﬂJJ 5

interudal |

Intertidal 2

Intertidal b
Intertidal 4
[nterudal 5
Wer

Mhlathuze: 24

Site
Bri 24
Nidal

Boat launch

{ GPS co-ordinates

| 5

. . N

3 S

} \
o

: S

} NS
- S p 4

. S

June 1998

‘ GPS co-ordinates

Notn sured

Salinity (ppt)

3

5

Salinity (ppt )

b

Salinity (ppt)

Number of taxa

+

N

Number of taxa

-

Number of taxa



Mtata: 28 September 1999

Site GPS co-ordinates Salinity (ppt) | Number of taxa |
Subtidal | 31°57'S 29"12'E 35 14 ‘
Subtidal 2 31°57°S 29°11'E | 35 Empty
Subtidal 3 31°57°S 29"11'E 26.5 . 13

Subtidal 4 31°56'S 29°11'E 28 14

Subtidal § 31°56'S 29”11'E 18 I

Intertidal | 31°57'S 29°12°E 35 14

Intertidal 2 31°57°S 29°11'E | 12.1 12

Intertidal 3 31°57°S 29”11'E 2.6 18

Intertidal 4 31756°S 29°11'E | 1.2 |

Intertidal 5 31756'S 29"11'E 0.1 | 14

Nhilabane: 27 March 1998

Site GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal A 28°37°09'S 32°16'S0"E F/W lake 32

Subtidal B | 28%37"17°S 2°16°'43"E | F/W lake 50

Subtidal C | 28738°06°S 32716°15"E 13.3 46

Subtidal D | 28°38°20'S 32°16"15"E 18.3 30

Subtidal E 28"38°39'S 32716'10"E 19.7 38

Subtidal F 28 38°58"S 32715°56"F 23.4 40

Subtidal G 28°39°20"S 32°15°42"E 234 40

Subtidal H 28"39°'41"S 32715"18"E 254 24

Intertidal A 2°37'09'S 32°16'S0"E F/W lake 36

Intertidal B 2837°17S 32°16'43E F/W lake No slide
Intertidal C 28°38°06"S 2716'1S"E | 33 o 18

Intertidal D | 28°38'20™'S 32°16'15"E 5.4 18

Intertidal E | 28738°39'S 32716'10"E | 6.7 27 |
Intertidal F 28 °38°58"S 32°15°56"'F 10 40 '
Intertidal G | 28"39°20"S 32"15°'42"E 16 40 i
Intertidal H | 28°39°41°S 32°15"18"E 17.4 35 |
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Olifants: 21 June 2001

Site

- GPS co-ordinates | Salinity (ppt) Number of taxa

Subudal 32 °31°30"°S IS . ad 25
Subtidal 2 4 S 18 § 20 v
Subudal 3 31 “38°48"°S 1S 34 | ()

Subtidal 4 rS$0°°S 18 711°85 Y

Subndal 5 H'34°S . | 6

Sundays: 17 October 2000

| Site | GPS co-ordinates | Salinity (ppt) Number of taxa
Subtidal | i 4°S 25 St 24 0

Subdhidi }742°41.4°°S 28478 | § 1

Subtidal 3 1°31°48.5°°S 28°47°424 I 6

SUudlt ) . S )
— d
Intertd 2 48 ' 23 45
Inte 2 S - { 3
Intertidal 3 33°41°48.5""S 25°47°424 1 78
Intertidal 4 T 10°008°°S T, K| 3

Swartkops 1: 19 September 2000
- Site G PS co-ordinates ____Salinity (ppt) | Number of taxa
Subndal | 51°4 S M6t i | ]

Subtidal . 3178

Subudal 3 S 2 ) [ 15 Th
Subtidal 4 ' S()'299°°S < } vt | 'R ! .

. \‘llh'f':_j! 5 | 13 Y4R°3T7 T°°S 28§ Y0 T} :
""," P | 9 &n ol T —
Interudal 3 | 1'35.7°°S 3% '36°02.5"] | 13 - 2
Intertidal 4 13740°299°S 25734738 4 I8 20

S
‘
'
‘




Swartkops 2: 23 April 2001
Site . GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal | 33°51°'43.3"°S 25 “17°406E 33 30
Subtidal 2 33°52°04.7'S 25313332 E 26 45
Subtidal 3 33751°35.7"'S 25"36'02.5'E 24 34
Subtidal 4 33°50°29.9"'S 25°34°354"E 21 42
Subtidal 5 33°48°37.7"'S 25"32'03.7"E 18 15
Intertidal | 33°51°43.3"°S 2517306 E 32 22
Intertidal 2 | 33°52°04.7'S 25"33°332"E 24 24
Intertidal 3 | 33°51°35.7""S 25°36'02.5"E 21 36
Intertidal 4 33950°20.9"'S 25 “34'354"E 18 36
Intertidal 5 33°48°37.7"'S 25"32'03.7"E 17 N .
Swartkops 3: 25 June 2001
Site GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal 1 33°51°43.3"'S 2537906 E 33 34
Subtidal 2 33952°04.7"S 25 33" 332V E 26 25
Subtidal 3 33951°35.7"'S 25 “36'025"E 24 o 66
Subtidal 4 33950°20.9"'S 25 "34"354E 21 58
Subtidal 5 33°48°37.7"'S 25 "32°03.7"E 18 37
Intertidal 1 33751°43.3"S 2537406 E 32 19
Intertidal 2 33952°04.7°S 25"33'33.2"E 24 40
Intertidal 3 33°51°35.7°S 283602 5E 21 50
Intertidal 4 33"50'29.9"'S 25"34'354"E 18 42
Intertidal 5 33°48°37.7°S 28"32°03.7E | 17 38
Swartkops 4: 27 August 2001
Site GPS co-ordinates | Salinity (ppt) Number of taxa |
Subtidal | 33"51'43.3"'S 25"37°40.6"E 38 42
Subtidal 2 13752'04.7"'S 25"33'332VE 36 65
Subtidal 3 13°61°35.7'S 2536025 E 3l 64
Subtidal 4 | 33750'299'S 25"34'354"E 33 4]
Subtidal 5 [ 33°%8°37.7'S 25°32'03.7"E 27 36
Intertidal | | 33951°43.3"'S 25°37°406"E 38 5
| Intertidal 2 | 33752°04.7'S 25"33'33.2"E - - B 37
Intertidal 3 33751°35.7"'S 25°36'02.5E 29 58
Intertidal 4 33750°29.9"'S 25"34'354"E 25 54 |
Intertidal 5 33°48°37.7"°S 25 °32°03.7"E 21 51 |
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Mngazi: 27 January 2001

Site GPS co-ordinates ~Salinity (ppt) ' Number of taxa

_ Subtidal | 31 "40°32°S 29727 20"F () 20

Subtidal 2 31°40°14°S 292714 | 24 ' 33

| Subtidal 3 | 3] 319°54°S 20727°15"F 27 ‘ 22
7\uhlnl.|l 4 31729'24°S 29 27°21E b [ :T'

Subtidal 5 | 31°3910°S 29°27°%9°E | 2 ' 26
Intertidal | [ 31°30'32°'S 2027 0"E | 30 | 15 |
Intertidal 2 11 °30°14°S 297277137 o 28 ' i)

Intertidal 3 31 Y39°5§4°S 2902771571 33 [ 26 |
Interndal 4 23S 27°21"°F 32 I 36
Intertidal 5 311930 10°S 297277998 29 ‘ i
Mngazana : 27 January 2001

Site _ GPS co-ordinates . Salinity (ppty | Number of taxa

- Subtidal | 31 741°29°°S 207°24°55°°¢ | 55 | 60+
' Subtidal 2 ] 31731338 207241878 27 30

Subtidal 3 31°41°457'S 29°23°S1°E_ | ) ' 10

Subtidal 4 314 S 20723'23"E 23 | 40 7
Subtidal S yS4S %E | 23 24
CIntertidal 1 | 31°41°29"'S 29°24°55"'F s | 60+ ]
Interudal 2 41°43°S 29"23 E 32 | '
Interudal 3 31 °41°45'S 2972351 4 40

Intertidal 4 31°31°19"°S 29°23°24°E__ | 29 T

Interudal § ‘ 31 730°S47°S 29723 26'F [ 27 . | 20
MKomazi: 4 March 2002

Site GPS co-ordinates | Salinity (ppt) ~ Number of taxa
Subtidal | 3 01S A8 0.6 0

\uivllll.nl . 1°S8°°S 30 37°S2"E 0.2 7 23

Intertidal | | 3 i‘f‘ 1S 0484S 1 6 | 0N

Intertidal 2 | 30°11°58"'S 30°37 £2f 03 | 13




Mzimkulu : 3 April 2002

Site GPS co-ordinates Salinity (ppt) Number of taxa
Subtidal | 30°44'15°S 3072723 E 5 15

Subtidal 2 30°43°54°°S 302710 5 23 o
Subtidal 3 30743'28"'S 30°26'04E 4 36
Subtidal 4 | 30"43"15"S 30"26'S4"E 3 M

Subtidal 5 30°42°53°S 30726'46°F 11 40
Intertidal | 30°43°15°S 30"26'54E 6 52
Intertidal 2 30°43°15°S 30°26'S4E 33 14
Intertidal 3 30743°15S 30926'54E 30 48
 Intertidal 4 3043158 30°26'S4E 14 47 —_
Intertidal 5 30743°15"°S 30726547 E 8 56

Milalazi: 22 March 2002

Site GPS co-ordinates Salinity (ppt) Number of taxa
Intertidal | 28 '56'36™'S 31 "48'S1E 28 42
Intertidal 2 28 °56'39"'S 31°48'14E 24 32
Intertidal 3 28"56'57"'S 31°47"12"E 24 16

Intertidal 4 | 28756°55°S 31°36°26°E 33 19
Intertidal 5 28 "56°52"'S 31 °46°58"E 0 30

Subtidal 1 | 28756°36'S 31°48'S1"E 34 24

Subtidal 2 28 756°39""S 31 °48°14"E 34 41

Subtidal 3 28756'57"'S 3147 12"E 33 26

Subtidal 4 28 756°55"°S 31°46'26"E 33 32

Subtidal 5 28 °56'52"'S 31"46°58"E 0 28
Zinkwazi : 22 March 2002

Site GPS co-ordinates Salinity (ppt) Number of taxa
Intertidal | 1 29"16'447'S 31°26' 23 15 11

Intertidal 2 20°16'31'S 31°26'19"E 14 19

Intertidal 3 29715°58°'S 3172618 E 14 21

Intertidal 4 | 20°15°27°S 31°26'21E 12 10
Intertidal 5 | 28°56°'52'S 3172528 'E 13 2

Subtidal 1 | 20°15°27'S 311°26°21"E 15 18

Subtidal 2 20°15°27°'S 31°26'21"E 4 3

Subtidal 3 20°15°27'S 31°26'21"E 14 6 )
Subtidal 4 290°15°27'S 31"26'21"E 12 38

Subtidal 5 29"15°27'S 31"26'21"E 13 28




Goukou: 31 January 2002

Nite ~GPS co-ordinates Salinity (ppt) Number of taxa

Intertidal | 312°47°15°S 1891120 () 37
Intertidal 2 | 34°21°53"'S 212444 19 ' 54
Interudal 3 S 13 15 17
Intertidal 4 34720598 2 1°I8F 1 s
Interudal 5 ) S h 5 21
Subt \ " 1°9 8 1R
Subtidal 2 $°2 S 23'$ 27 | 2
Subtidal 3 12128 212901 14 4
Subudal 4 i 200978 2] 23'287'] 3~—— | f
Subutdal 5 14°20°32'S 2 321" 10) 75

Gourits: 31 January 2002

Site _GPS co-ordinates Salinity (ppt) Number of taxa

Intertidal | N 148 21 C33 847 ) 3
Interundal 2 34 " N'35°S §Y°45"F ] TN |

Intertidal 3 | 347200088 1201 T =

Interud: . 34 19°W)°S S0 37 34 _\

" Intertidal S 33 718°34"°S 2 ) 18] 27 47

Subndal | $920014"'S 1154 19 23

' Subtidal 2 | 34°20"35"'S §2° 45" ’ 19 3 |
Subudal 3 3472 5 17 207F 14 29

Subtidal 4 F;i 19°30°°S - | | 4 24

' Subtidal 5 34718°347°S )" 34" 2/ | 53

Kowie: 29 August 2001
| Site i GPS co-ordinates ___Salinity (ppt)  Number of taxa
Intertads No shde

Interudal 2 353 3§72 S 26 S2°W Ly | 56 1
| Intertidal 3 13°35'06°°S 26°S1'39°E | 29 [ 6 |
‘ Interudal 4 | 33 34°20°°S 26751713} 3 1) 1
| Intertidal 5 IETEET 215°°S 6 7S0N18) ) - A&

' Subndal | 2RSS 19E 1< A

Subudal 2 13 931§°97°S 2% °% z ~—

Subtidal 3 313°35°06™°S 26 S1"39"E | 53

Subndal 4 13 714° 99 76 781713 39 =

Subudal 5 33 33°457°S 26 50°35"E | 26 37




. Mpekweni: 29 August 2001

. | Site | GPS co-ordinates Salinity (ppt) Number of taxa
Beach 13 726" 28"°S 27°13°34") 17 27
Intertidal 3 33726"01°°S 2771341 35 27

F Subtidal | 13°26°28°S 27°13 34" 35 29
Subtidal 3 33°26'01"°S 27713'41"'E 35 25

. .\Uh“\,.ll 5 33 °26°S2°°S 27 13'34"} ’ :"

4 -
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