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PREFACE

This dissertation embodies a study of the diatoms (Bacillariophyta)
occurring in the Sundays and Great Fish Rivers of the eastern Cape province.
The diatoms are & unique group of microscopic plants having a patterned
silica shell en01051ng their living cell contents. They are of cosmopolltan
distribution and occur in nearly every situation where there is sufficient
moisture and light. Accordingly they are found in abundance in the Sundays
and Great Fish Rivers, where they are subject to a wide range of environ-

A
mental conditions. several aspects of the taxonomy and ecology of the

diatoms in these two rivers have been investigated in this study.

As the title of the thesis suggests two main themes are involved in this
investigation. These themes are firstly the taxonomy of the diatoms from
the Sundays and Great Fish Rivers, and secondly ecological observations
on the diatoms of the Sundays River. &A.though they can be treated as two
separate studies, the latter is entirely dependent on the former, and
together they form a comprehensive survey of the diatoms present in these
two river systems at the time of the investigation. Partly on account of
the different nature of the two disciplines involved in this study, and
partly to facilitate the binding of the thesis by subdividing it intc

convenient sections, this dissertation is presented in three volumes.

Volume 1 embraces the taxonomy of the diatom taxa observed in the Sundays
and Great Fish Rivers. It examines each taxon individually and attempts‘
to establish their correct identity. This is of the utmost importance in
reporting accurately the observations made in the ecological part of the
study. At the same time the listing of each taxon met with in this
investigation provides a checklist of the diatoms in the Sundays and Great

Fish Rivers.

Volume 2 deals with the ecological observations on the diatcms of the
Sundays River only. The diatom associations within the communities at each
of the selected sampling points were examined with a view to elucl dating

their relationship to the ambient environmental conditions with special

()

reference to the salt content. There was insufficient chemical evidence
available from the Great Fish River to investigate 1its diatom populations

in a similar fashion. Conseguently an ecological account of the diatoms

from the Great Fish River has not been attempted.
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Volume 3 of the dissertation is more an integral part of Volume 1 (the
taxonomic study), and contains a number of plates with figures illustrating,
as far as possible, all the taxa dealt with in Volume 1. This is accom-
plished mainly through light microscopic photographs, but is supplemented
with line drawings and occasionally with a few transmission and scanning

electron microscope micrographs.

The conclusions drawn from the taxonomic study and those from the

ecological examination of the diatoms in the Sundays River have been

reported separately at the end of the relevant volumes.
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ABSTRACT

This report on the diatoms (Bacillariophyta) of the Sundays and Great Fish
rivers is divided into two sections. 1In Volume 1 the taxonomy of the
diatoms from these two river systems is examined. A total of 331 taxa
were studied, of which 5 are described as new species. Two taxa are given
new names, since they were previously known under later homonyms. Twenty
seven taxa were recorded for the first time from South Africa, while a
number of species are given amended descriptions in the light of fresh
information obtained concerning them. A few taxa (chiefly South African
forms) have been united with previously described taxa. For the remainder
of the taxa mentioned in the text, comments are passed with regard to their
taxonomy and dimensions, based on facts gained through literature surveys
and personal observations of the relevant taxa. As far as possible all
taxa examined in Volume 1 are illustrated, and these illustrations are

presented in Volume 3 of this study.

Volume 2 deals with the ecology of the diatoms in the Sundays River.
Special emphasis is laid on relating the composition of the diatom
associations at the selected stations to the ambient salinity and ionic
composition of the water. A new index, the Salinity Tolerance Index (STI),
is proposed to summarize by means of a numerical value the information
obtained from the analysis of a diatom association with respect té the
character of the component taxa, and to indicate whether the association

is derived from a freshwater, brackish water or marine source. The
efficacy of the STI is evaluated in the text. The effect of the geological
formations of the Sundays River valley and the underground waters emanating
from them is discussed in the text. The consequences of a severe drought
in the lower Sundays River, including hypersaline water in the upper

estuary, on the diatom flora are also investigated.
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INTRODUCTION

The Sundays and Great Fish rivers lie in the eastern regions of the Cape
Province of South Africa between the latitudes 31° 45' S and 33° 45' S and
between 24° 25' and 27° 10' longitude East; The Sundays River being the
most westerly of the two rivers. Both rivers have their sources in the
Sneeuberg mountain range below Middelburg (Cape Province) on either side
of the mountain divide, and drain rather arid terrain before entering the
sea, the Sundays River some 35 km east of Port Elizabeth and the Great
Fish River about 26 km east of Port Alfred.

Both the Sundays and Great Fish rivers are significant in the history of
South Africa, but in rather different circumstances. In the early decades
of the 19th Century the Great Fish River formed the boundary between the
1820 British Settlers and the Xhosa speaking Bantu peoples east of the
river. Today the descendants of those settlers farm the land on either
side of the Great Fish River, while parts of the Xhosa-Ciskei Homeland

border on the lower regions of the Great Fish River.

.In contrast the historical significance of the Sundays River is somewhat
different. In about 1913 the legendary South African character, Sir Percy
FitzPatrick (of Jock of the Bushveld fame), came, on account of ill-health
and the advice of his doctors, to the eastern Cape loocking for a more
equitable coastal climate (Cartwright, 1971). When he saw the lower
Sundays River valley he immediately recognised its potential as an
irrigation scheme. His imagination was fired with a vision of a huge
citrus irrigation project supporting about 10 000 people. Following two
visits to the world renowned Sunkist orchards in California (U.S.A.),
FitzPatrick was passionately convinced of the success of the scheme as an
asset to South Africa. He claimed that cheap labour and the lack of frost
made the lower Sundays River valley superior to the Californian situation

for citrus orchards.

However, one of the chief factors underlying the demise of FitzPatrick's

scheme was the lack of sufficient water. The Sundays River region suffered
persistent droughts alternating with ravishing floods. Largely at the
instigation of Sir Percy FitzPatrick, Lake Mentz was built as a flood

control dam and as a regular source of water for the irrigation of the




orchards. The dam was officially opened in 1923, but was full for the

first time only in 1928. Unfortunately Lake Mentz never really fulfilled
its purpose, and water supply was insufficient to meet the needs of the
irrigation farmers. Similar fates befell other irrigation schemes in the
upper Sundays River valley and in the Great Fish River catchments. Further-
more, the high salt content of these two rivers made their waters unsuitable

for irrigation purposes.

Consequently in order to alleviate these two factors the Sundays and Great
Fish rivers were included as part of the giant Orange River Development
Project (ORDP). Through this project. an augmented supply of freshwater
was to be fed into these two river systems via an arrangement of tunnels
and canals from the Hendrik Verwoerd Dam on the Orange River (this is
described in more detail in the Introduction to Volume 2 of this study).
The first phase of this comprehensive project is now in operation and
Orange River water flowed into the Great Fish River for the first time in
1977, while the lower Sundays River valley received its augmented water

supply for the first time in 1978.

During the period 1964 to January 1970 and ecological survey programme of
the Sundays and Great Fish rivers was undertaken jointly by the National
Institute for Water Research and the Institute for Freshwater Studies of
Rhodes University. The aim of this survey was to establish the nature of
the prevailing environmental and biclogical conditions in these two river
systems before the inflow of Orange River water. The information so
obtained was to be used as a basis for a later comparison of the Sundays
and Fish rivers with a view to detecting any changes resulting from the
introduction of Orange River water. Apart from the physico-chemical
aspects.examined, the aguatic invertebrates (in particular the Trichoptera,
Ephemeroptera and Simuliidae) and the diatoms were studied. This report
presents the results of the study of the taxonomy of the diatoms
(Bacillariophyta) of the Sundays and Great Fish rivers with some remarks

on the ecology of the diatoms in the Sundays River.
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INTRODUCTION

It is impossible to communicate knowledge or think about any subject of
research without naming that subject. It is therefore the purpose of this
part of the study to name the diatom species observed in the course of this
investigation. It is, moreover, essential that the correct name be
applied to the taxa concerned, otherwise unnecessary confusion in the
interpretation of results will arise. Selecting the correct name involves
the science of taxonomy, and it is here that the specialist taxonomist

plays a key role.

To many people taxonomy and systematics are synonymous words, and they are
used interchangeably. Recently, however, there has been a tendency to
impart different meanings to these two words. In this study taxonomy is
defined as the scientific study of the underlying principles, procedures
and rules governing the identification, nomenclature and classification of
an organism. On the other hand systematics is the scientific study of all
the interrelationships among organisms. In the light of these definitions
this section of the investigation into the diatoms of the Sundays and

Great Fish rivers deals only with their taxonomy.

Taxonomy embraces three main facets - identification, nomenclature and
classification. Identification is the process in which an investigator
determines whether an organism is identical or similar to another pre-
viously known organism. It does not necessarily involve naming the
organism. This is the preserve of nomenclature, while the principles
governing the placing of an organism in its correct group of related
organisms is the domain of classification. These facets are further

amplified below.

Probably the most common method of identifying a specimen is by means of

a published description or illustration bearing the characteristics of the

organism. For many groups of organisms artificial keys have been developed
to guide an investigator to the correct description of a taxon. In others,
however, the investigator must rely on comparing the unknown specimen with

illustrations of various previously identified organisms to lead him to

the description from which an identification can be made. Reaching an

accurate identification by these two means suffers the disadvantage of
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having to depend on the quality of the description. To a large degree
the quality of a description or illustration is related to the state of

development of optical systems. Many of the early microscopists,

interested in diatoms, such as Kﬁtzing (1844, 1849), W. Smith (1853, 1856)

and Rabenhorst (1864), gave very brief descriptions of the taxa observed
or originally described by them. Furthermore their illustrations, when
provided, were usually so small and lacking in detail as to make any
identification through them impossible. Consequently their diagnoses are
of little help to the present day diatomist trying to identify a specimen.
In subsequent years improvement in the quality of optical systems permitted
a more comprehensive diagnosis of a taxon to be made. At the same time
the technique of drawing diatoms advanced markedly, so that in many cases
the illustrations were sufficiently good as to act as the diagnosis of the
taxon without a formal written description. Such improved diagnoses and
illustrations can be found in the works of Grunow, Cleve, Peragallo H. & M.
and von Schonfeldt. Further refinement in microscopic optics allowed more
medern diatomists, such as Cleve-Euler, Krasske and Hustedt, to detect
even more subtle differences between taxa. Unfortunately this did not
always result in improved descriptions and illustrations, as personal
interpretations of structures and different styles of drawing further

help to complicate identifications based on a written description and

drawing of a taxon.

The advent of the electron microscope has led to even greater sophistica-
tion in our knowledge of the fine structure of diatom valves. Trans-
mission and scanning electron microscopy have different applications, and
each instrument is better suited to certain aspects of diatom valve
morphology. Of greatest value is the scanning electron microscope (SEM),
as this instrument produces a three dimensional image of the required
specimen from both internal and external aspects. Furthermore by breaking
the valve it is possible to study the construction of the wall and other
structures. SEM is thus admirably suited to studying diagnostic features
such as valve contours, raphe structure, girdle band structure and valve
processes of various types. The transmission electron microsccpe (TEM)
has, in contrast, a more limited application, and is more suited for
elucidating the fine detail of pore structure and other related structures.
It is also more appropriate for the examination of very small diatoms with

weakly silicified frustules devoid of much surface ornamentation.
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sometimes limited to the examination of prepared mounts under the light
microscope, and may prove difficult as a result of the poor state of
preservation of some type slides. Poorly preserved slides are hardly
helpful as all structural details can be obscured. Nevertheless for some
taxa the types are good, while for others sufficient quantities of the
unmounted original material may remain to permit investigation under the
electron microscope. Such studies under the electron microscope improve
beyond question the accuracy of identification through direct comparison
with the type material. When no type material exists, or when it is
unavailable, the diatom taxonomist must resort to some other well
authenticated material for comparative purposes. In doing so, however,
there is the risk that such material could be misidentified as it is the

interpretation of a second party.

Identification of a taxon as identical or similar to another does not
necessarily involve a name. The next step in taxonomy is, therefore, the
determination of the correct name for the specimens. This is not a
casual choice, but is governed by a set of rules and procedures. These
rules and procedures form that part of taxonomy known as nomenclature.
Botanical nomenclature is based on a number of principles with the object
of ensuring a certain stability in the methods of determining the correct
name of a taxon in order that no confusion or ambiguity need arise. The

most important of these principles are

(i) that the application of a name is determined by a nomenclatural

type;

(ii) That the nomenclature of a taxon is based on priority of

publication; and

(iii) that each taxon with a particular circumscription, position and
rank can have only one correct name, the earliest that is in

accordance with the rules, except in certain specific cases.

The rules and procedures governing the selection of the correct name are
drawn up in the International Code of Botanical Nomenclature (cf. Lanjouw,
Ed. 1966). This code has no national or international legal standing, and
its mandatory nature is only voluntarily enforced. In this study the code

has been strictly adhered to.



o
————se—

- 6 -

The third aspect of taxonomy is classification, which according to
Jeffrey (1973 : 55) is "the process of establishing and delimiting taxa".
In other words classification studies the characteristics of different
groups of organisms to determine which compose a certain definable taxon.
The smaller a taxon becomes as a unit, the more difficult it is to define
its limits. The species is generally regarded as the most natural and
fundamental taxonomic unit, and its concept with particular reference to
the diatoms is discussed in the next section. The interrelationships of
the taxa thus defined are the preserve of the systematist, who develops
his own classification system to suit his own goals. Classification is

thus the link between taxonomy and systematics.

THE SPECIES CONCEPT IN THE DIATOMS

The general concept of a species has been adeguately discussed by
Dobzhansky (1937), Huxley (1940), Lawrence (1951), Snaydon (1973) and
Wright (1971), and this discourse will limit itself to the species concept
in the diatoms. What constitutes a species in the diatoms seems to have
general agreement amongst diatom taxonomists, and their definitions of a
species differ little from the general concept reflecting a genetic basis.
Cholnoky (1960a : 9) declared the species to be a genetic not morpholo-
gical unit. His idea of a species was a reproductive population, i.e. a
group of living organisms in which individuals can unrestrainedly enter

or potentially enter into sexual reproduction with each other without
choice or limitation. Hendey (1964 : 54) "conceived the species as an
orbital system of disparate units expressing itself in space and time ... .
Under normal conditions, the units, whose sum total of attributes resemble
each other to a degree as specific, are concentrated into genic clusters
oxr phases, and scatter centrifugally as environmental conditions vary".
According to Guillard and Kilham (1977 : 386) the species is a "population

of individuals with significant or potential genetic interchange”.

As in other organisms a diatom species is therefore a dynamic population
within which there is a considerable amount of genetic variation (cf.
Snaydon, 1973 : 6). Thus in a population a number of morphological
variations may be differentiated. In diatom taxonomy two infra-specific
categories are recognised; these are the form and the variety. Hustedt
(1937a : 186) and Hendey (1964 : 55) have attempted to define the concepts

of these two categories. They conceived the variety as a small unit



forming part of the species, distinguished from other infra-specific
variants through changes resulting from the accumulation of a number of
insignificant but genetically controlled characters. In contrast a form
was looked upon as an impermanent phenotypic response of the species to
external and internal influences; forms are genetically controlled in so
far as the degree of variability is dependent on the inherent capacity for
variation in the genome. 1In this respect Hendey (l.c.) pointed out that
some species are very constant in their morphology, while others are
extremely variable. Furthermore, he considered the form "to be the result
of genetic instability and may arise suddenly and equally suddenly revert

to type".

Despite the fact that the concepts of species, variety and form have a
genetic basis, very few genetic studies of diatoms have been undertaken.
This is due to the lack of being able to achieve successful results in
experiments involving genetic crossing. Drebes (1970 : 250) has reviewed
a number of experiments concerned with life cycles, sexuality and auxo-
spore formation. In consequence of this lack of information the degree
to which morphological variation within a taxon is genetically controlled
is scantily known. Nevertheless diatom taxonomy has been almost entirely
dependent on the morphological characteristics of the silica wall of the
valve, and the delimitation of the taxonomic categories is still largely

subjective. However the work of Geitler (1932), showing the degree of

morphological change in diatoms during their peculiar mode of vegetative
cell division, and the studies of Geissler (1970) on the variability of i
valve characteristics and their significance to diatom taxonomy, have
given present day taxonomists a much better appreciation of the range of
morphological variation possible within a taxon. Consequently modern
diatom>taxonomists are better able to evaluate critically the array of
infra-specific variants described in the diatom literature. Geissler
(L.c.) has pointed out that there is tendency in recent diatom taxonomy

to consider variants with minor character differences and linked by
intermediates with other intra-specific groupings as phenotypes of the
species. Many variants, previously regarded as varieties, are therefore
now considered as only forms of the species. This supports in some measure
Hendey's (19604 : 55) opinion that in diatom taxonomy a form is a much more

real infra-specific category than a variety.
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The moxrphospecies (c¢f. Bonik and Lange-Bertalot, 1978 : 5) has been the é
conventional basic unit in diatom taxonomy for well over a century, and |
despite advances and changes in the species concept no drastic modifica-
tions have been made to diatom taxonomy therefrom. Recently, however,
the validity of the morphospecies has been challenged. Researchers have é
questioned the ability of morphological characteristics to reflect
genetic discontinuities within populations, and a number of incongruities
have been observed. Various people (e.g. Drebes, 1967; Hasle, 1973;
Hasle, Heimdal and Fryxell, 1971; Holmes, 1967) have noticed that in
clonal cultures cells of one species give rise to valves characteristic
of more than one species. Lauritis, Hemmingsen and Volcani (1967)
observed daughter cells of Nitzschia alba Lewin and Lewin showing
characteristics of two different genera. In a recently divided mother
cell one daughter cell had valves with diagonally opposed canal raphes
typical of a Nitzschia, while the other daughter cell was characteristic
of a Hantaschia having the canal raphes of both valves on the same side
of the cell. A similar situation is reported by Wood (1963 : 238) who
found a diatom cell having one valve typical of Coscinodiscus and the
other of Asteromphalus. In a wild population of a Mastogloia species
Stoermer (1967) observed two strikingly different morphological types in
its vegetative life cycle; one of these could be referred to Mastogloia
grevillel W. Smith and the other to M. elliptica var. dansei (W. Smith)

Cleve.

In studies by Schultz and Trainor (1968, 1970) and Schultz (1971) it has
been shown that depending on the salinity of the medium cells of
Cyclotella cryptica can produce valves identical to Cyclotella meneghi-—
niana._ According to Schultz (1971 : 1288) this polymorphism in C.
eryptica is not genetically controlled but influenced environmentally.
She also claimed that there were three distinct taxa all having the
ability to produce the same valve pattern, i.e. identical to C. meneghi-
niana. These were (. cryptica, C. meneghiniana and another clone, Clone
03A, distinguished from the former two taxa by having a different type of
zoospore. In this connection, however, Schoeman and Archibald (1976-80
No. 6) have put forward evidence that C. cryptica and C. meneghiniana are

conspecific.



These incongruities exist, and are of importance in that they serve to
remind diatom taxonomists that the morphospecies has limitations. 1In
defining a species, therefore, account should be taken of its life
history and ecology, as well as its valve morphology in order to approach
more closely a genetically defined entity. Bearing in mind these inter-
pretations of the species concept, and the limitations of the morpho-
species in diatom taxonomy, an investigation into the taxonomy of the

diatoms of the Sundays and Great Fish River has been undertaken.

THE TAXONOMY OF THE DIATOMS IN THE SUNDAYS AND GREAT FISH RIVERS

The primary objective of this investigation was the identification and
naming of the diatom taxa observed in these two river systems. This
study is not, however, merely a checklist of the diatom taxa occurring,
but some attempt has also been made to re-examine taxonomically those
species, varieties and forms concerned in this investigation. It would
obviously be an enormous task to treat comprehensively each species
observed in this study. Not only would time and space prohibit this goal,

but other limitations would hinder the attainment of this objective.

Perhaps the most sérious limitation encountered by a diatom taxonomist in
South Africa is the lack of easy access to the most important diatom
collections. 1In the re—-evaluation and verification of a taxon, examina-
tion of the type material is essential; and if no type material is
available properly authenticated examples of the relevant taxon may be
substituted. Such type material is preserved in various European and
North American institutions, not all of which are prepared to entrust
postal services with such valuable and irreplaceable material. Never-
the less most are willing to help and type material can be obtained from
them. It is, however, a time consuming process. Consequently a compre-

hensive treatment of only a few taxa can be considered.

This does not mean that the great majority of species have been neglected.
On the contrary, detailed taxonomic notes on the various taxa have been
prepared wherever possible, and taxonomic relationships discussed in the
light of information found in the literature. There has been criticism

that in describing a species diatom taxonomists frequently do not examine

sufficient populations from different sources to ascertain the complete




range of variation of the taxon (Geissler, 1970). This may not be ‘
entirely the fault of the taxonomist, but it has often resulted in many
inadequate descriptions of taxa. A further consequence of this sort of
situation is that the two extremes of a very large and widespread popula- |
tion are described as two completely different species, which later must |
be united owing to the discovery of intermediates. Therefore taxoncmic }
notes, however trivial they may seem, are important as they expand our |
knowledge of the morpholeogy, dimensions and valve surface structure of the ;
relevant taxon. These small items of information help to a more complete

concept of the taxon concerned.

. In reporting these items of information no particular classification

t system, other than alphabetical, has been employed. This is done for two
reasons. Firstly an alphabetical listing of the species simplifies the
later extraction of data, and no previous knowledge of diatom classifica-
tion systems is required to find a particular species. Secondly, according
to Cholnoky (1960a : 13), there is still some reservation concerning the

phylogenetic relationships of some genera.

Accordingly each taxon is treated systematically in alphabetic order in

the following way:-

(1) The correct name: The correct name of the taxon is determined in the

first place by its identification, and secondly in accordance with

the rules of the International Code of Botanical Nomenclature.

(2) References: Immediately following the correct name a list of

; references is given. The first of these is to the original diagnosis

of the taxon, or, if a new combination is involved, to the first

author of this combination. The remaining references cite more
comprehensive descriptions and illustrations, by means of which

identification was made.

(3) Synonyms: When synonyms are given for any taxon these are limited
in number. The first mentioned is generally the basionym of a taxon
that has undergone a change in rank or genus, involving a name
change. Further synonyms are restricted to those discussed in the
text. It was considered unnecessary to cite further synonyms as
these are more than adequately dealt with in VanLandingham's most

recent catalogue of diatom species and their synonyms (cf. Van-

Landingham, 1967, 1968, 1969, 1971, 1975, 1978a, 1978b).
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(4) Description: Not every taxon listed has been formally described.
Descriptions have only been given for those taxa in which either
previous diagnoseé were inadequate, or significant new information
has been obtained, or the concept was somewhat different from that
generally accepted. Taxa considered as new have been fully described,
but the Latin diagnoses will be added when the study is formally
published.

(5) Taxonomic notes: This section contains any information of taxonomic
interest, such as comments on morphology, dimensions and structure,
critical appraisal of inter-taxon relationships, critiques of other

taxonomists' views, and the exposition of personal hypotheses.

(6) Salinity value: Immediately following the taxonomic notes each

. species has been characterized with respect to its salinity tolerance
range in accordance with the classification given by Simonsen (1962 :
] 17). The characterization was derived from information gained from
the literature and from personal cobservation of the relevant species
in the rivers under investigation. Each taxon has also been given

a salinity value based on Simonsen's classification and modified in

the thesis as is explained in Section 3.6.1. of Volume 3 of this study.

(7) Figures: This is a list of the figures illustrating the relevant

taxon in the text. These will be found in Volume 3.

(8) Samples: Finally the treatment of each taxon ends with the enume-

ration of all the samples in which the relevant taxon was found.

DIATOM TERMINOLOGY USED IN THE TAXONOMICAL STUDY

Owing to the unigque construction of the diatom frustule a terminology

peculiar to the study of diatoms has been evolved. In recent years the
electron microscope, particularly the scanning electron microscope (SEM),
has allowed great strides to be made in the study of the silica valve

and its accompanying structures. As a result it was necessary to
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develop new terminology, which, owing to differences of opinion, led to
some confusion of terms. At the Third Symposium on Recent and Fossil
Marine Diatoms held in Kiel (Anonymous, 1975) a group of experts was
established to standardize the terminology. Their proposals were set out
as the last item in the Proceedings of that Symposium. In a tailpiece to
the Proceedings of the Fourth Symposium on the same subject (cf. Ross,

1977 : 414) another committee was set up with the charge to produce an
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expanded terminology, as the original proposals were deemed to be
inadequate in certain areas. This amended version was published at the
end of the Proceedings of the Fifth Symposium held at Antwerp in 1978 (cf.
Ross, Cox, Karayeva, Mann, Paddock, Simonsen and Sims, 1979 : 513).
Although there is no legal mechanism to enforce the proposals, the commit-
tees responsible appealed to diatomists to take advantage of them.
Accordingly their terminology was adopted in this study. Where diffi-
culties have arisen the terminology of Schoeman and Archibald (1976-80 :

No. 1) was followed.

ABBREVIATIONS USED IN THE TEXT

It is inevitable in a study of this nature that certain terms or phrases
will constantly recur. Such repetition can be tedious to the reader.
Consequently a number of abbreviations have been employed to eliminate

the frequent re-use of long descriptive phrases. The majority of these
abbreviations were used to indicate the origin of diatom material examined

in the course of this investigation.

These abbreviations generally follow the slide material number, either
bracketed or connected by a hyphen. In the case of the British Museum
(Natural History) slides, the abbreviation BM is prefixed to the slide
number, as this is their own numbering system. All other abbreviations
were developed specifically for this study. A list of the abbreviations

relating to diatom material follows.

BM - British Museum (Natural History).
Bremerhaven (H.B.) The Friedrich Hustedt Slide Collection at Bremerhaven.

F.B.A. - The Freshwater Biological Association - Lund collec-—
tion of slides.

Kassel - Naturkundemuseum des Stadt Kassel - The Krasske slide
collection.
Lund - The Botanical Museum, The University, Lund, Sweden -

Agardh material.

NIWR - The National Institute for Water Research diatom
slide collection.

Philadelphia - The diatom collections of the Academy of Natural
Sciences of Philadelphia.

VHS - Types du Synopsis des Diatomées de Belgique (cf.
Grunow, 1884-87).

Vienna - The Naturhistorisches Museum in Vienna, Austria -
the Grunow slide collection.
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Other common abbreviations to be found in the text are in connection with
the type of microscope or microscopic technique employed in the investi-
gation of the diatoms. These are commonly accepted abbreviations, but

are worthwhile repeating here merely for clarity.

EM - electron microscope (microscopy).

TEM - transmission electron microscope (microscopy).
SEM - scanning electron microscope (microscopy).

M - light microscope (microscopy).

Sy s s
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DESCRIPTION OF THE SAMPLING SITES (STATIONS)

The localities at which the diatom samples were collected are briefly
described below, indicating any special ecological niche sampled. The
stations are enumerated from the source region downwards to the river
mouth. The two river systems are dealt with separately, and are followed
by tables showing the sample number and the date on which it was collected
at the relevant station. The location of the sampling sites on these two

river systems is shown in Figures 1 and 2.

A. THE SUNDAYS RIVER (Fig. 1)

Station 11.

This was situated on the Sundays River at the Bethesda Road bridge where
the National Road from Middelburg to Graaff-Reinet crosses the river. At
this point the river bed is narrow with a gravel or silt bottom. It was
usually dry, except after heavy rain or snow. No special ecological niche

was sampled here, and diatoms were collected from the rocks and sandy

substrate.

Station 10

This station was located on the farm Glen Harry in the mountains above
Graaff-Reinet and below the Letskraal Trading Station. The river bed was
flood scoured, consisting of sand, stones and rocks. Small springs below
the cliffs maintained a permanent localized flow of clear water, even
during drought, supporting aquatic growth of algal scums, Cotula and
Sceirpus. Diatoms were collected from among the algal scums, and also as
scrapings from the rocks. 1Included as part of Station 10 were two
isolated samples from this region, one (Sun 45 - NIWR) from just below
Koloniesplaatz farm, a few kilometers above Station 10, and the other

(SUN 25 - NIWR) from a point a few kilometers closer to Graaff-Reinet.

Statton 9

The Sundays River immediately below the town of Graaff-Reinet, near the
old road bridge. There was usually a relatively good flow of water due

to the town's sewage effluent. A good growth of marginal grass occurred
along the river banks acting as attachments for long trails of algae. The
river bed consisted of gravel and silt. Diatom samples were usually

collected from the algal scum resting on the silt or mud substrate.







Station 8

Station 8 was situated about 1 km above Jansenville, where the river bed
is rocky and silt laden. At this station the Sundays River was usually

dry during drought. Diatom samples were collected, when possible, from

the silty substrate in small pools.

Station 7

This sampling site, sampled only once owing to its inaccessibility, was
found in the mountains above Korhaans Drift, where the river bed is used
as an irrigation channel carrying water from Lake Mentz to the irrigation
weir at Korhaans Drift. At the sampling site the river bed consisted of
wide stony pools linked by shallow runs. Water flow was variable depen-
ding on irrigation turns. These turns ceased when Lake Mentz dried up

in February 1968. Diatoms were collected from stones in a pool and in a

stony run.

Station 6

Station 6 was the Sundays River at Korhaans Drift immediately below the
irrigation weir. A large grass banked pool received seepage water from
the weir wall, and drained into the river bed through a stony run. Diatom

samples were collected from three different niches:-

(a) from the substrate on or among the stones of the stony run,
(b) from the substrate of the margins of the large pool, or from the
rocks in this pool, and

(c) epiphytic diatom growth on reeds growing in this large pool.

Further more on two occasions samples were collected directly from

seepagés on the weir wall itself.

Station &

The sampling site was located at the old causeway below the C.A. Barnes
Bridge over the Sundays River above Sunlands on the road from Addo to
Kirkwood. The Sundays River at this point consisted of fairly large stony
pools with a good marginal growth of chiefly Cyperus and different
grasses. Apart from some Potamogetonaceae there was little aguatic growth
in the river. During late summer water flow practically ceased and the
water turned very green, while the stones became encrusted with

Cyanophyceae and soft calcareous material. The western bank at the
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sampling site was marshy due to seepages from the springs in the eroded
river banks. A number of pools of variable size below these springs
collected the seepage water. Diatom samples were collected from a number

of different ecological niches:-
(a) from the rock or concrete substrate of the old causeway,
(b) from the rocks in a stony run about 100 m below (a),

(¢} from the sediment surface in a large marshy pool on the edge of the

river containing decaying organic matter,

(d) from a smaller pool closer to the seepages and further from the

river bank.

(e) from the substrate (i.e. the river bank surface) over which the

seepage itself trickles initially.

Station 44

This station was found on the Sundays River at Addo, just above the Addo -~
Port Elizabeth road bridge. At this site the river consisted of long
sandy pools linked by shallow runs. Marginal reeds and good growths of
Ruppia in the pools were the dominant macrophytic plant growth in the
river. Salinities were always high and were increased by extremely
saline seepages, particularly from the east bank. During drought, flow
almost ceased and salt crystallised out on the stones and margins.
Diatoms samples were collected from the stones in the river, and on one
occasion from the epiphytic growth on Potamogetonaceae. Diatom samples
were also collected from a channel conveying seepage water from a large
shallow pool on the eastern bank. This channel was usually lined with a

thick yellow-brown skin-like growth of diatoms.

Station 4

Station 4 was located above the Barkly Bridge over the Sundays River, not
far above the tidal influence. The site sampled for diatoms was a long

sandy-bottomed pool with large beds of Potamégetonaceae, probably Ruppia.
on some visits to this sampling point methane gas could be heard escaping
from these beds. Diatoms were gathered from the sandy substrate and from

epiphytic growth on the Potamogetonaceae.
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Station 3

This sampling site was located on the farm Kleinvetmaakvlakte in the upper

estuary of the Sundays River. The station was under the influence of the

tides, and had a clay substrate supporting growths of Juncus, Typha and
beds of Potamogetonaceae. During the drought of 1970 the beds of

Potamogetonaceae and the reeds disappeared probably owing to salinities
greater than seawater prevailing at this time. Diatoms were collected

from the clay substrate and the epiphytic growth on the macrophytes.

Station 2

The Sundays River estuary above the MacKay bridge. Here the river is
tidal with a clay bottom and a sparse growth of Juncus. Diatom samples

were collected from the mud banks.

Station 1

The Sundays River estuary at Colchester. The river is tidal, with a clay

bank supporting growths of Zostera. A number of wooden jetties project

into the river at this point. 1In 1970 owing to construction work on the
new national road bridge over the Sundays River having begun at the
original sampling station, a new site was selected at another pier some
500 m further downstream. Diatoms were collected at both sites from

scrapings taken from the mud surface and from the wooden pier columns.

In addition to the above sampling stations, a diatom sample was collected
from the Wit River a short distance above its confluence with the Sundays

River just below Kirkwood. A diatom sample (SUN 34 - NIWR) was scraped

from the mud substrate in a large pool containing a good growth of aquatic
plants such as Limmanthemum, Aponogeton, Nymphaea, Potamogeton and Poly-—
gorum. A sample (SUN 20 -~ NIWR) was also collected from the growth on

rocks near the wall in Lake Mentz.

The table below (Table 1) summarizes the individual samples collected at
different times at each station on the Sundays River. A set of these
samples is housed in the diatom collection of the National Institute for

Water Research (Pretoria) in the series SUN 1-86.

i e S RO i i
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TABLE 1. The Sundays River samples collected from each station at
different times.

avion B Temay mgmt reman oy
11 26 43, 44
10 25 27 45, 46, 47 60
9 24 28 48 61
8 21, 22, 23 29 49
7 18, 19
6 15, 16, 17 30, 31, 32, 50, 51, 52 62, 63 72, 73
. 33
é 5 8, 9, 10, 35, 36, 37 53, 54 64, 65 74, 75
'; 11, 12 38, 39 66 76
‘; 4A 13, 14 40, 41 55, 56 67, 68 77, 78,
] 79
4 6, 7 42 57‘ 69 80, 81
3 4, 5 82, 83
2 3 84
1 1, 2 58, 59 70, 71 85, 86
Lake
Mentz 20
Wit River 34

B. THE GREAT FISH RIVER (Fig. 2)

Station 1

This station was found at Grassridge Dam on the Theebus River, a tributary
of the Great Fish River. The dam was usually extremely silty with a mud
and stony bank. Diatom samples were collected from the mud and stony

é substrate near the wall of the dam. A sample was also collected from a

seepage below the dam wall.

Statton 2

This station was located on the Great Fish River at Fish River Station.

At this point the river consisted of long pools having a slow but seasonal







- 22 -

flow. At times Enteromorpha and other algal growth was profuse. Diatoms

were collected from the muddy substrate in the old drift.

Station 3

The third station was situated on the Great Fish River about 8,0 km below
Cradock at Halesowen. There was usually a good flow of strongly polluted
water, derived mainly or entirely from effluents from Cradock. No special
ecological niche was sampled here, and diatoms were collected from the

muddy substrate.

Station 4

This sampling site was found on the Great Fish River at the drift on the
road to Limebank Station. It was sampled only once in February 1968, and

at this time there was hardly any water flow.

Station &

This station was located on the Great Fish River at the bridge just below
the village of Mortimer. There was a small, clear seasonal flow. A
single diatom sample was gathered here from the sparse diatom growth on a

gravel and stony substrate.

Station 6

Station 6 was situated just below the municipal rubbish dump of the town
Cockhouse. There was generally a small local flow of water due mainly or
‘entirely to sewage effluent from the town. Samples for diatom analysis

were taken from the muddy substrate and stones.

Station 7

The Great Fish River at this site near the village of Middleton consisted
of large pocols of standing water in drier periods. The pool beds were
sandy, and at times Enteromorpha and other macroalgal growth was good.

Diatoms were gathered from the sandy substrate.

Station 8

This is the Great Fish River at Carlisle Bridge on the Grahamstown -
Bedford road. The sampling site consisted of large pools with sandy beds;
water flow was discontinuous and often absent during the survey period.

One diatom sample was collected from a water trickle over some rocks and

from the silty substrate.
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Station 9

This station was located on the Great Fish River below the bridge at Fort
Brown. At the times of sampling there was never any flow. Diatoms were
collected from the mud substrate in some large pools. These pools were

often coated with a scum of cattle and sheep droppings and plant debris.

Station 10

This station was situated immediately below the low level causeway at
Double Drift on the Great Fish River. It also lies below the confluences
of the Koonap and Kat rivers draining the Adelaide and Fort Beaufort
districts respectively. Diatoms were collected from the sediments on the
rocks or from the muddy substrate in large pools. On one occasion there
was a strong flow of water, but there were usually only large pools of

standing water.

Station 11

The Great Fish River at Committees Drift. At this point the river
consisted of a large pool, usually with no perceptible water flow. Diatoms
were gathered from the algal growth covering the substrate, viz. stones,
sticks and mud surfaces. On one occasion a seepage water in a small

tributary at this point was also sampled.

Station 12

The Great Fish River at Hunt's Drift. This site was found at the bridge
on the Grahamstown - East London road just below the old road bridge. On
most sampling trips there were only large sandy pools, and diatoms were

collected from the muddy substrate in these pools.

Station 13

This station was located at Kaffir Drift. BAbove and below the drift there
were generally large pools of standing water. Although no evidence of
tidal movement was experienced, it is thought to be the head of the

estuary. The diatom communities from the mud surfaces of the pools on

both sides of the causeway were sampled at various times.




Station 14

This sampling site was found just below the bridge on the Port Alfred -
East London road at the mouth of the Great Fish River. This locality is
tidal with estuarine conditions and permanent water. Diatoms were

collected in the tidal zone from the substrate between the rocks.

Station 156

This station was situated at Lake Arthur, an impoundment on the Tarka
River, a tributary of the Great Fish River having its confluence some
distance below Cradock. A diatom sample was gathered here by scraping

the dam wall of its diatom growth.

In addition to these stations a sample (FIS 14) was collected from a
small tributary of the Great Fish River, the Kap River, near Cuylerville

in the district of Bathurst.

Table 2 below indicates the dates on which the individual samples were
collected at each station. A set of slides, numbered FIS 1 to 14, made

from these samples, is kept in the diatom collection of the National

Institute for Water Research in Pretoria.
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TABLE 2. The Great Fish River samples collected from each station at
various times

Station July 1967 February 1968 August 1968 February 1969
1 1 7, 8 ‘ 34
2 20 33
3 6 19 32
4 5
5 31
: 6 4 18 30
' 7 3 17 29
! 8 16
9 9 21 35, 36
10 : 10 22 37 -
11 11 23, 24 38
12 _ 12 25 39
13 13 26, 27 40
14 15 28 41
15 2

Kap River 14
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TAXONOMIC COMMENTARY

The following pages contain a taxonomic commentary on all the diatom taxa
observed in the Sundays and Great Fish rivers. The inventory is alpha-
betically arranged and each species is treated in the manner described

above.

ACHNANTHES Bory 1822 : 79

Achnanthes brevipes Agardh
Agardh, 1824 : 1.

Taxonomic notes: Giffen (1971 : 1, Fig. 1) recorded a number of valves of
this species with large hyaline 'eyespots' (orbiculi) replacing two or
three terminal rows of 'alveolae' (areolae) on the epivalve. Hendey
(1957 : 55) also reported this feature calling it "one large areole"
(orbiculus) on the epivalve, and used it as a diagnostic character to
describe a new species, Achnanthes Kuwaitensis Hendey (l.c.). Giffen
(lL.c.) does not, however, regard this feature as diagnostic, and main-
tained that A. kuwaitensis is nothing other than A. brevipes with this
peculiarity. The single specimen of this taxon observed in the Sundays
River did not throw any light on this problem, being a normal valve
38,0 um long, 10,7 um broad and having 8 transapical striae in 10 um .
Giffen (1963 : 211) believed that A. kuwaitensis is, on account of its
structure, best placed with A4, brevipes var. intermedia (Kutzing) Cleve

(see below).

Euryhaline mesohalobe - 5

Samples: SUN 68

Achnanthes brevipes var intermedia (Kutzing) Cleve

Cleve, P.T. 1895 : 193.
Hustedt, 1931-59 : 425, Fig. 8774, e.

Synonyms: Achnanthes intermedia Kutzing

Taxonomic notes: In his "Synopsis of the Naviculoid Diatoms™ Cleve (1895

193) commented that "A. brevipes is an exceedingly variable species, ...",
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and stated that the characteristics differentiating many of the varieties
"are such trifling ones as the shape of the valve, the size of the stipes,
the excentricity of the axial area of the upper valve, etc.". There is,
therefore, a very great likelikhood that linking forms between many of the
varieties will be discovered. For this very reason Giffen (1966a : 248)
placed A. brevipes var. angustata (Grunow) Cleve (1895 : 194) with the

var. intermedia. Furthermore Giffen (1963 : 211; 1966a : 248) has recorded
specimens of var. Zntermedia with striae as few as 6 in 10 um . For
comment on the taxonomic position of A. kuwaitensis Hendey see A. brevipes
above.

Euryhaline mesohalocbe - 5

Figs: 69, 70

Samples: suN 2, 11, 12, 14, 38, 39, 40, 59, 70, 76, 79, 80, 81, 83, 85.

Achnanthes brevipes var. parvula (Kutzing) Cleve

Cleve, 1895 : 193.
Hustedt, 1931-59 : 426, Fig. 877f-1.

Synonyms: Achnanthes parvula Kitzing 1844 : 76, Pl. 21, Fig. 5.

Description: Valves small, elliptical with broadly rounded poles; 10,0 -
30,0 pm long, 5,0 - 8,0 um broad. Epivalve with a slightly eccentric
linear axial area running parallel to the valve margin; transapical striae
punctate, parallel in the middle and slightly convergent at the poles,

10 - 18 in 10 um . BHypovalve with a filiform raphe having relatively
closely placed central pores curved towards the same side of the wvalve;
central area a narrow transverse band reaching the valve margin, some-
times wider on one side of the valve than on the other; Transapical striae

fine, but distinctly punctate, 12 - 17 in 10 um, radial throughout.

Taxonomic notes: McIntyre and Reimer (1974 : 174, Fig. 3) illustrated a
small Achnanthes species, which they hesitantly assigned to the species

A. parvula Kutzing (1844 : 76) with a note that it appeared to have some
connection with Achnanthes brachypus (sic) described by Montagne. A.
parvula has long been recognised as a synonym of A. brevipes var. parvula,
and it is to this taxon that Montagne's specimens belong despite the
presence of orbiculi ('eye spots') at each pole of the epivalve. In

A. Schmidt's Atlas (Schmidt et al., 1874-1959 : pPl. 417, Figs 20-22)
Hustedt illustrated examples of the epivalves of A. parvula (= A. brevipes
var. parvula) with orbiculi. He used this feature to resurrect Kutzing's

species. However, as Giffen (1971 : 2) has pointed out, orbiculi can be
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found fairly frequently in both A. brevipes and its variety, var. inter-
media. There is therefore no justification for using orbiculi as a dis-
tinguishing character for the var. parvula, and the presence of such
structures in this variety provides greater support for its inclusion with
A. brevipes.

Euryhaline mesohalobe - 5

Figs: 71-74

Samples: sun 2, 86,

Achnanthes ewngelbrechtii Cholnoky
Cholnoky, 1955a : 16, Figs 1-8.

Synonyms: Achnanthes engelbrechtii var. minuta Cholnoky, 1955a : 16,
Figs 9, 10.

Taxonomic notes: According to Cholnoky (l.c.) this species is close to 4.
pinnata Hustedt (1937-38 : 201, T.13, Figs 54-57) and can be distingquised
from it through its lanceolate and, at the poles, more or less protracted
valve shape, as well as its closely positioned central pores on the
hypovalve. Furthermore the presence sometimes of a small central area in
both epi- and hypovalves is a feature not found in A. pinnata, while the
striae themselves are not as coarse as those of Hustedt's species. The
validity of these differences cannot be substantiated without reference to
Hustedt's type material from the Toba Lake. Cholnoky's species is
therefore accepted here.

Euryhaline mesohalobe - 5

Figs: 75-80

Samples: Sun 4-10, 13, 15, 18, 19, 22, 36, 41, 55, 69, 75-77.

Achnanthes exigua Grunow
Grunow in Cleve et Grunow, 1880 : 21.
Hustedt, 1931-59 : 386, Fig. 832a, b.
Schoeman et Archibald, 1976-80 : No. 3.

Synonyms: Stauroneis exilis Kutzing, 1844 : 105, Pl. 30, Fig. 21.
Achnanthes exigua var. elliptica Hustedt, 1937 : 197, Pl. 9,
Figs 8, OS.
Achnanthes exigua var. heterovalva Krasske, 1923 : 193, Figs 9a,
b.

Achnanthes exigua var. constricta (Grunow) Hustedt, 1921 : 145,

Figs 7, 8.
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Description: Valves with almost elliptical, linear-elliptical to nearly
quadratic central portion, sometimes with one or both margins of the
larger forms constricted in the centre; poles greatly variable from
slightly protracted, broadly subrostrate apices to abruptly narrowing

rostrate to capitate poles; length 5,6 - 18,0 ym, breadth 3,4 - 7,0 um .

Raphe valve: raphe straight and filiform, central pores usually conspi-
cuous, but terminal fissures indistinct. Axial area narrow, linear,
usually with an abrupt funnel-shaped widening near the central pores;
central area a transverse fascia reaching the margins of the valve where
it is usually broader than at the centre. Transapical striae radial
throughcut, (22)24 - 36 in 10 um near the centre, becoming denser at the

poles.

Rapheless valve: axial area narrow, linear to lanceoclate; central area

either lacking or variable in shape due to shortening, widening or
complete absence of central striae, thereby producing a single or double
sided asymmetrical central area. Transapical striae usually more robust
and less radial than on the raphe valve, those in the middle being some-
times parallel to slightly convergent, (19)20 - 26 in 10 um near the

centre, increasing in density towards the poles.

Taxonomic notes: Schoeman and Archibald (1976-80 : No. 3) have shown
clearly'that A. exigua is an extremely variable taxon with respect to its
morphology. Although many varieties and forms have been described, only
three varieties, apart from the nominate variety, have been recorded from
southern Africa. These varieties are var. constricta (Grunow) Hustedt
(1921 : 145, Figs 7, 8), var. elliptica Hustedt (1937-38 : 197, Pl. 9,
Figs 8, 9) and var. heterovalva Krasske (1923 : 193, Figs 9a, b - not
spelt heterovalvata as is commonly accepted following Hustedt (1931-59
387). Both var. constricta and var. heterovalva have been shown by
Schoeman and Archibald (l.c.) to be part of the normal range of variation
of the nominate variety with no grounds for separating them as distinct
varieties. They have consequently been included as more recent synonyms
of A. exigua. The same will probably apply to the var. elliptica and
possibly to the nine varieties and forms reported from Senegal by Guermeur
(1954 : 31, Pl. 2, Figs 3a-m). However neither the type material nor
sufficient examples of these forms have been studied to make positive
decisions on their taxonomy and systematics.

Meioeuryhaline oligohalobe - 1

Samples: SuN 16, 17, 30, 32, 34, 63.
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Achnanthes hauckiana Grunow

Grunow in Cleve et Grunow, 1880 : 21.
Grunow in Van Heurck, 1880-83 : Pl. 27, Figs 14, 15 (as A. haucki?).
Hustedt, 1931-59 : 388, Fig. 834.

Taxcnomic notes: This species appears to be yet another very variable
taxon (cf. Hustedt, 1939 : 607; Simonsen, 1962 : 41). A recent study by
Tropper (1975) of two populations of A. hauckiana from the Great Sippe-
wisset Marsh showed the complete range from small elliptical forms to
large rostrate specimens. A similar range of variation is illustrated

by Lee, McEnery, Kennedy and Rubin (1975). There appears therefore no
good reason to distinguish the varieties, var. elliptica Schulz and var.
rostrata Schulz (1926 : 191, Figs 39, 40). 1In South Africa Cholnoky
(1959 : 8, Figs 40, 41; 1968a : 13, Figs 3, 4) has recorded both small
elliptical forms and small rostrate examples of A. hauckiana. The smallest
specimens observed in the Sundays and Great Fish rivers (Figs ) were also
slightly rostrate. Some specimens from these two rivers also had finer
striation, 16 striae in 10 pm, but this also agrees with Tropper's (1975)
findings.

Euryvhaline meschalobe - 5
Figs: 1, 2

Samples: SUN: 11, 16-19, 32, 57, 58, 61, 69, 72, 76, 82-85,
FIs: 1e6-18, 21, 26, 27, 29-31, 36, 40.

Achnanthes lanceolata (Bré&bisson) Grunow

Grunow in Cleve et Grunow, 1880 : 23.
Grunow in Van Heurck, 1880-83 : Pl. 27, Figs 8-11.
Hustedt, 1931-59 : 408, Fig. 863.

Synonyms: Achnanthes lanceolata var. elliptica Cleve, 1891 : 51, Pl. 3,
Figs 10, 11.
Achnanthes lanceolata var. rostrata (@strup) Hustedt, 1911

279, Pl. 3, Fig. 34.

Taxonomic notes: In the Sundays and Great Fish rivers the range of
variation in valve shape provided a series in which it was impossible to
distinguish between the two varieties listed as synonyms above and the

ncminate variety. Cholnoky (unpublished manuscript) maintained that,

since there were so many synonyms, covering many different form variations,
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associated with this species, a range of forms with many intermediates
linking the extremes was indicated. The material examined in this study
tends to support this hypothesis. Hustedt (1911 : 279) in his description
of var. rostrata suggested himself that the var. dubia, now a synonym of
var. rostrata, could be regarded as a transitional form between var.

rostrata and the nominate variety.

Mesoeurvhaline oligochalcbe - 2

Samples: SUN: 27, 43-47, 60, 62, 66.
FIS: 8, 12, 16, 20, 21, 33.

Achnanthes linearis (W. Smith) Grunow

Grunow in Cleve et Grunow, 1880 : 23.
Hustedt 1931-59 : 378, Fig. 821a, b.
Carter, 1961 : 39, Figs 94-99.

Synonym: Achnanthidium lineare W. Smith, 1856 : 31, Pl. 61, Fig. 381.

Taxonomic notes: The relationship between this species and A. minutissima
is difficult to determine. Hustedt (l.c.) claimed that the relatively
greater breadth of A. linearis was, apart from the coarser striation, a
distinguishing feature between the two species. However in his paper on
the diatoms of the Sunda Islands Hustedt (1937-38 : 192, pPl. 13, Figs 41-
46) described a new variety of A. minutigsima, var. robusta, distinguishing
it from the nominate variety on the grounds of its relatively broader
valves and coarser striation. This variety fits almost perfectly the
diagnosis of 4. linearis. Hustedt recognised this close relationship, but
felt the variety could not be connected to 4. linearis for the sole reason
that the latter did not occur in the Sunda Islands. Furthermore in the
same paper Hustedt (l.c.: 194, Pl. 13, Figs 37-40) described a new species,
A. crassa, which, apart from the finer striation, is in all other respects
identical with A. linearis var. pusilla. Here also the possibility that
the var. pusilla can be considered a species in its own right is suggested
by Cholnoky (unpublished manuscript). It is obvious, therefore, that an
extremely careful study of A. linearis and its close relatives is

necessary.

Meioeuryhaline oligohalobe - 1

Samples: SUN: 11.
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Achnanthes mirutissima Kutzing

Kutzing, 1833 : 578, Fig. 54.
Hustedt, 1930 : 198, Fig. 274.
Hustedt, 1931-59 : 376, Fig. 820a-c.

Taxonomic notes: Although A. minutissima is a very common and well known
species throughout the world, a careful revision of this species in
relation to the very similar A. linearis (W. Smith) Grunow (cf. above),
and a few more recently described species and varieties is necessary.
Hustedt (1937-38 : 192, Pl. 13, Figs 41-46) described a new variety, A4.
minutissima var. robusta, differing from the nominate variety in its
coarser striation (26 striae in 10 pym) and broader valves. This variety
appears to be more closely related to A. linearis, a fact recognised by
Hustedt himself although he felt he could not combine it with A. linearis
simply because the latter did not occur in the region he was investigating.
This is a very flimsy ground for separating the two taxa. In the same
publication Hustedt (l.c.) described a new species, A. c¢rassa, which
differed from A. linearis in its compact ("gedrungene") form, and finer
striation. However the dimensions and striae number of A. crassa fit
quite easily into the range of variation for A. limearis. It is there-
fore suggested that the two species are the same. Without an examination
of the original material of these species and varieties, it is difficult
to draw accurate conclusions. Nevertheless there is a possibility that
all these forms compose a series of morphological variations of a single

species influenced by environmental factors.

Meioeuryhaline oligohalobe - 1.

Samples: SUN: 1-10, 13, 21, 22, 26, 33-36, 41, 45, 48, 53, 54, 61, 65-67,
' 70, 74.
FIS: 3, 8, 10, 12-14, 18, 20.

Achnanthes punctifera Hustedt
Hustedt, 1955 : 18, Pl. 5, Figs 26-28.

Description: Valves elliptic-lanceolate with broadly rounded, sometimes

slightly rostrate poles, 11,5 - 27,0 im long, and 4,5 - 7,0 um broad.

Rapheless valve: axial area very narrow; transapical striae parallel at
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the centre and becoming radial towards the poles, about 28 in 10 um .

Raphe valve: raphe straight and filiform; axial area narrow, linear;
central area variable from no marked expansion of the axial area to a
small rounded central area; on one side of the central nodule a single

isolated stigma is present; transapical striae radial throughout, 24 -

28 in 10 pm.

Taxonomic notes: As far as can be determined this small and delicate
Achnanthes species has not previously been identified from South Africa
or any other place outside its type locality, the marine littoral in the
harbour of Beaufort, North Carolina (U.S.A.), where it was said to be
rather scarce. In South Africa this may be the result of misidentifica-
tion as Navicula bahusiensis Grunow (1884 : 104) or as Navicula bremeyeri
var. rostrata Hustedt (1939 : 624, Figs 73, 74). The latter was later
transferred by Hustedt (1961-66 : 269) to the species N. bahusiensis as

a later synonym of it. Cholnoky's (1960a : 52, Figs 160, 16l1) illustra-
tions of N. bremeyeri var. rostrata are identical to the raphe valves of
Achnanthes punctifera as described above, and personal examination of
some specimens on Cholnoky's Slide No. TUG 366 (NIWR) confirmed this. It
is thus reasonable to assume that Cholnoky's (1968a : 45) later observa-
tions of N. bahusiensis are also the same. Although Giffen's material
has not been examined, it is probable that his records of N. bahusiensis
from XKidd's Beach (Giffen, 1966a : 266, Fig. 56) and the Kowie River
estuary (Giffen, 1970a : 280) would conform to the raphe valves of 4.
punctifera.

The rapheless valve of 4. punctiféra is very delicately silicified and is
consequently difficult to see, particularly when still attached to the
raphe valve. On its own the raphe valve, with its isolated stigma on one
side of the central nodule, conforms very closely to the description of
. bahustiensis given by Hustedt (1961-66 : 267, Fig. 1396). Misidenti-
fication is thus very easy. The very close similarity shown by these two
species, both of which are marine, leads one to suggest that a careful
re-examination of the type material of both species is necessary. It is
possible that Grunow's N. bahusiensis is in fact the raphe valve of an
Achnanthes, whose rapheless valve remained undetected owing to the poorer

optics of Grunow's day. This species has then been subsequently redis-

covered and described as new by Hustedt (1955 : 18, Pl. 5, Figs 26-28)
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under the name A. punctifera. If this conjecture is true then Hustedt's
taxon, A. punctifera, would have to be sunk, as a later synonym, into
Grunow's species, which would then adopt the correct combination of
Achnanthes bakusiensis (Grunow) nov. comb. This can, however, only be

verified by examination of the relevant type material.

The specimens observed in the Sundays River appeared to be morphologically
identical to Hustedt's taxon, but were somewhat smaller than the dimen-
sions given in his description. The local examples had lengths as short

as 11,5 um and breadths going down to 4,5 um .

Mesoeuryhaline polyhalcbe - 8
Figs: 81-83, 489

Samples: SUN: 58, 59, 80-83, 85.
AMPHIPRORA Ehrenberg, 1841 (1843) : 401, 410

Amphiprora cholnokyi vVanLandingham

VanLandingham, 1967 : 162.

Hustedt, 1930 : 338, Fig. 623 (under the name Amphiprora costata).

Synonyms: Amphiprora costata Hustedt, 1930 : 338, Fig. 623.
Amphiprora hustedtii Cholnoky, 1960a : 20.
Amphiprora hustedtii var. africana Cholnoky, 1960a : 20,
Figs 49, 50.
Amphiprora cholnokyi var. africana Cholnoky (cf. VanLandingham,
1967 : 162).

Taxonomic notes: The single example of this Amphiprora is placed in this
species on account of the prominent ribs in the keel. The broken valve,
observed in the Kap River near Bathurst (probably a brackishwater stream)
had, however, dimensions somewhat smaller than those given in the
description. If the distance from a pole to the central nodule is
considered half the valve length, this valve can be estimated as being
about 25 um long, the width at the constriction was 4 pm, while the
maximum width in the only complete half of the valve was 7,8 um . While
the striae number agreed with the description, the number of ribs were
slightly more than quoted, i.e. 10 in 10 um . This species has in recent

years undergone two name changes. Because 4. costata is a homonym,
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Cholnoky (1960a : 20) changed Hustedt's epithet to A. hustedtii Cholnoky,
which was itself a later homonym. Accordingly VanLandingham (1967 : 162)
renamed it A. cholnokyi. Although the variety, var. africana (Cholnoky,
1960a : 20), is retained by VanLandingham (1.c.), Cholnoky (1968 : 16) sank
the variety into the species, since he observed a number of intermediate

forms.

Eurvhaline meschalcbe - 5

Samples: FISs: 14.

Amphiprora corrugata Giffen
Giffen, 1963 : 213, Figs 6, 7.

Taxonomic notes: A few typical examples of this species were observed in
seepage water pools at Station 5, and need little comment. The original
diagnosis of Giffen (1963 : 213) must, however, be amended to include
some much larger specimens recorded from the Lake Sibaya - Kosi Bay
region, where a speciment 138,0 um long was observed (Archibald, 1966
480) . The width of this valve at the constriction was 12,0 um, and its
maximum breadth 24,5 pum . One specimen from the Sundays River (Sample
SUN 11) showed up to 9 girdle bands (Giffen gave only 5), and there could
have been more, as those that were observed were attached to only one

valve. These girdle bands had 20 - 22 fine dash-like striae in 10 um .
Euryhaline meschalcbe - 5
Figs: 84-86

Samples: SUN: 11, 12, 76.

Amphiprora duplex Donkin

Donkin, 1858 : 18, Pl1. 3, Fig. 13.
Cleve, 1894 : 15 (under 4. paludosa var. duplex) .

Synonyms: Amphiprora paludosa W. Smith var. duplex (Donkin) van Heurck,
1885 : 121.

Taxonomic notes: According to Cholnoky (unpublished manuscript) there are
no grounds for including A. duplex with Amphiprora paludosa W. Smith
(1853 : 44, suppl. Pl. 31, Fig. 269), since it has no real morphological
similarity. The specimens of A. duplex observed in the Sundays River

corresponded more to the smaller examples, being 24,0 - 32,0 ym long.

;
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The valve width was 2,0 - 3,5 um at the constriction, and 4,0 - 6,0 um
wide at the broadest part of the valve. The transapical striae varied
from 36 in 10 pm to being too fine to resolve under the light microscope.
Too few speciments of this taxon were studied to be able to comment

further on its taxonomy, or to provide an improved description.

Mesoeuryhaline polyhalobe - 8
Figs: 87, 88

Samples: SUN: 35, 39, 80, 81, 84.

Amphiprora paludosa W. Smith

W. Smith, 1853 : 44, Suppl. PL. 31, Fig. 269.
Cleve, 1894 : 14.
Hustedt, 1930 : 339, Fig. 634.

Taxonomic notes: Whether there is justification for separating A. paludosa
from its variety, var. subsalina Cleve (1894 : 14, pl. 1, Fig. 1), is a
question which is not yet satisfactorily resolved. Cleve apparently
distinguished between the two varieties mainly on the number of striae.
Hustedt (l.c.) accepted this distinction with the addition that the
dividing line between the keel and surface of the valve is strongly
angular in var. subsalina. According to Cholnoky (1966c : 161) the
distinction between the varieties is no longer recognised by Hustedt in
his later works. Cholnoky, however, maintained Cleve's divisions only
because he had found no intermediate forms. W. Smith (1853 : 44) gives

23,6 striae in 10 pm in his original description and his illustration

exemplifies a specimen with a relatively angular dividing line of the
keel. Cleve's (l.c.) drawing of the var. subsalina is very similar,
particularly in regard to the latter characteristic. This evidence
suggests that there is not much justification for a separation of the two
varieties, but, as with Cholnoky, no concrete evidence of intermediates

has yet been observed in this study. The great majority of the valves

found in the region under investigation belong to the var. subsalina. The
few valves of A. paludosa had 21 striae in 10 um, which is slightly
higher than the values given by Cleve (1894) and Hustedt (1930).

Euryhaline meschalobe - 5

Samples: SUN: 4, 5, 48, 61.
FIS: 17, 18.

;
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Amphiprora paludosa var. subsalina Cleve
Cleve, 1894 : 14, Pl. 1, Fig. 1.
Hustedt, 1930 : 340.

Taxonomic notes: This is the commonest form in which this species occurs
in the Sundays and Great Fish rivers. A discussion of its taxonomy in

relation to the nominate variety is given above.
Euryhaline mesohalobe -~ 5

Samples: SUN: 6-13, 21-24, 28, 76.
FIS: 4, 6, 10, 16-18, 29-31.

AMPHORA Ehrenberg, 1840 : 11

Amphora acutiuscula Kutzing

Kutzing, 1844 : 108, Pl. 5, Fig. 32.
Grunow in Van Heurck, 1880-83 : Pl., 1, Fig. 18.
Van Heurck, 1885 : 57.

Description: Valves semi-lanceoclate with convex dorsal margin and more or
less straight to slightly concave ventral margin, poles produced into
distinctly capitate apices; length 18,1 - 49,5 um, breadth 3,4 - 6,4 um .
Raphe straight and filiform; proximal ends very slightly deflected
dorsally, central pores small and not distinguished from the raphe
fissure; terminal fissures not prominent, merely simple deflections of
the raphe fissure to the dorsal side of the apex. Axial area very narrow
on the dorsal side and wider on the ventral side; central area absent on
the dorsal side, but present on the ventral side due to the lack of
striae at the centre of the valve. Transapical striae on the dorsal side
radial throughout, more or less distinctly punctate, 15 - 20 in 10 um
near the centre, and somewhat denser at the poles (20 - 24 in 10 um);
striae on the ventral side marginal dashes, visible generally only near

the centre, and sometimes only in oblique light, 22 - 28 in 10 ym .

Undexr the electron microscope (Figs 490-492) each stria is composed of a
single row of simple pores extending about a half to two thirds of the way
from the dorsal margin to the raphe, after which the striae are composed of

two rows of small roundish, roughly alternately arranged pores. In TEM the



- 38 -

ends of the striae just above the raphe are crossed by a longitudinal
siliceous bar. This bar is probably the upper edge of the dorsal exten-—
sion of the axial rib forming the thin siliceous flap, which is quite
pronounced in this taxon. The valve face appears to curve quite abruptly

under this flap.

Taxonomic notes: Taxonomic discussion of this species is perforce limited,
since not enough is known of the taxon to provide a precise definition or
description of the species. A slide (BM 18173), supposedly the type
slide of A. acutiuscula, was obtained from the British Museum (Natural
History) and examined. There were few Amphora specimens in this material
from Genoa (Kutzing Material No. 252), and these comprised three different
but rather similar entities. There is thus some uncertainty as to which
of the three is the proper A. acutiuscula. None of these specimens had
very clearly punctate striae, but most had a distinct longitudinal band
traversing the striae near the raphe. Van Heurck's Slide No. 261 of 4.
acutiuscula (from the collections at both the British Museum and at
Vienna) has also been examined. These specimens had a similar valve -
shape, but the striae were more or less distinctly punctate. A longi-

tudinal line was present but was not distinct. Patrick and Reimer (1975 :

77, P. 14, Figs 9, 10) described and figured a taxon which is also similar

in outline, but is somewhat less densely striate than Kutzing's specimens

on the slide BM 18173. Patrick and Reimer's examples from the Sabine

River, Texas, had 10 - 12 striae in 10 pum at the centre becoming 15 -

16 in 10 um at the poles. On the other hand the majority of Kutzing's
specimens has 15 - 16 striae in 10 um at the centre, becoming 18 - 20

in 10 um at the poles. Van Heurck's Slide No. 261 had valves with

14 - 16 striae in 10 um near the centre and 16 - 20 in 10 pm at the

poles, while on the ventral side there are 16 - 20 striae in 10 um .

There is thus a significant discrepancy amongst the different materials

reputed to contain A. acutiuscula, and a great deal more detailed study

is required to elucidate and define the true Amphora acutiuscula.

In this study the concept of 4. acutiuscula is confined to those specimens
having more or less distinctly punctate striae. The puncta are described
as more or less distinct because, although they are clear in comparison
with the striae of closely related species (e.g. 4. coffaeaformis and

A. sabiniana), the puncta themselves are not sharply defined, but more



diffuse in nature, merging slightly with the rest of the striae. These

speciments may not, however, be the true A. qcutiuscula when compared with
Kutzing's material, but they are very similar in striae structure to the
examples on Van Heurck's Slide No. 261. Specimens appearing to be more
closely allied to the majority of Kﬁtzing's examples have been considered
elsewhere in this study as 4. exigua, but there is some uncertainty

concerning the correctness of this identification (see below) .

Cholnoky's concept of A. acutiuscula from Southern Africa is also somewhat
i1l defined. Most of his material, which was examined, contained valves
semi-elliptical to semi-lanceclate in shape with distinetly capitate
poles, and more or less distinctly punctate striae. These specimens were,

however, quite similar to those observed in the Sundays River.

Euryhaline mesohalobe - 5

Figs: 3, 4, 89-92, 490-492

Samples: SUN: 6, 35-37, 40, 42, 64-66, 68, 69, 71, 74, 77, 80.

Amphora angusta Gregory

Gregory, 1857 : 510, Pl. 12, Fig. 66.
Cleve, 1895 : 135,
Cholnoky, 1960a : 21, Figs 51-53.

Taxonomic notes: The specimens placed in this species were based on
Cholnoky's (l.c.) definition of the taxon. Cholnoky was satisfied that
the examples he illustrated concurred with Cleve's (l.c.) description,

for which there is no illustration. The exact definition of this taxon
is, however, somewhat uncertain. Cleve, it seems, had no clear concept

of the species since he wrote "The figure of 4. angusta in Diat. of the
Clyde is not sufficient for identification without original specimens,

but as in the description is stated that it has 17 to 18 striae in 0,01 mm .
I think that 4. angusta Greg. may denote this form". The figure in
Gregory's Diatoms of the Clyde (Gregory, 1857 : P1. 12, Fig. 66) is indeed
poor, but there are features which do not reconcile it with later illu-
strations of the species. Cleve cited a drawing in Schmidt's Atlas (cf.
Schmidt et al., 1874-1959 : pl. 25, Fig. 15) as illustrating 4. angusta,
and this drawing may have caused considerable confusion in later years.
Despite Gregory's poor drawing it seems quite clear that the raphe of A.

angusta semnsu Gregory is strongly arcuate running from the central nodule
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up to the dorsal margin of the valve. The strongly arcuate raphe is also
drawn by Van Heurck (18% : 130, P; 24, Fig. 674), whose illustration is
probably a copy of Gregory's. The position and shape of the raphe in
Gregory's and Van Heurck's drawings are in sharp contrast with the raphes
depicted in Schmidt's Atlas (cited above) and the illustrations of Cholnocky
(1960a : 21, Figs 51-53). 1In the latter cases the raphe is straight,
running along the ventral margin. Cleve's reason for relating Schmidt's

illustration to Gregory's species is the number of striae, which can only

ié be considered a tenuous link. To add further to the confusion Fig. 15 on
Pl. 25 of Schmidt's Atlas is given as a variety of 4. angusta Ehrenberg,
not Gregory. This variety is regarded as synonymous with 4. angusta

. Gregory (cf. VanLandingham, 1967 : 191), while the nominate variety, 4.
angusta Ehrenberg (non Gregory) is a synonym of Amphora cymbelloides. At
the same time some small forms depicted by Schmidt (cf. Schmidt et «l.,
1874-1959 : Pl. 26, Figs 65, 66) as A. angusta £. minuta are also consi-
dered as synonymous with A. cymbelloides. These forms, however, had a
raphe position and shape very much closer to the original drawings of A.
angusta Gregory. It is evident therefore that there is tremendous

confusion concerning the true identity of A. angusta Gregory, and this

Lad

can only be solved by studying the type material of the taxon. It is
suggested, nevertheless, that our present concept of A. angusta Gregory,

based on Cleve's (1895 : 135) definition of the species, may be erroneous.
Pleioeuryhaline polvhalobe - 7
Figs: 93

Samples: SUN: 11, 12, 59, 76.

Amphora castellata Giffen
Giffen, 1963 : 216, Figs 13, 14.

Synonyms: Amphora turgida var. africana Cholnoky, 1962a : 11, Figs 15-17.

Amphora sydowii Cholnoky, 1963a : 237, Figs 3-6 e.p.

Description: valves semi-lanceolate with convex dorsal margin, often
somewhat to fairly strongly constricted at the centre; ventral margin more
or less straight, sometimes slightly inflated at the centre or even
somewhat constricted; poles protracted into long narrow, rostrate to
capitate apices; length 15,2 - 67,1 um, breadth 2,7 - 6,1 ym . Raphe

straight and filiform, central pores not differentiated from the raphe
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fissure, terminal fissures short and dorsally deflected. Axial area
very narrow on the dorsal side and somewhat broader on the ventral side;
central area on ventral side only due to interruption of the ventral
striae. Transapical striae on the dorsal side radial throughout, more
strongly so at the poles, fairly coarse and not punctate, 19 - 21 in

10 um near the centre, becoming slightly denser at the poles (20 - 24 in
10 um); dorsal striae on the valve face crossed by one (usually) oxr more
longitudinal lines (thickened costae); ventral striae a series of short

marginal dashes, most often interrupted at the centre, 28 - 32 in 10 pm .

Under the electron microscope (Figs 493, 494) the dorsal striae are shown
to be elongate alveoli covered by a finely porous membrane. On the valve
face each stria generally consists of two such alvecli separated by a thick
longitudinal costa (the longitudinal line in IM). Occasionally the striae
are broken up into more than two alveoli each by a number of irregular
longitudinal costae of variable length and position. The ventral striae
are narrow transapical slits in the basal membrane. Typical of many
Amphora species, SEM studies have revealed that the dorsal edge of the
axial rib containing the raphe has been extended upwards to form a thin
siliceous flap partially covering the proximal ends of the striae (Figs 495,
486). At the centre of the valve the valve face appears to be somewhat

folded inwards.

Taxonomic potes: This taxon belongs to the group of species comprising the
Amphora coffaeaformis complex. It was first described by Cholnoky (1962a
11, Figs 15-17) from the Western Cape Province as Amphora turgida var.
africana. However from Gregory's description of A. turgida (cf. Gregory,
1857 : 510, Pl. 12, Fig. ©63) it differs too greatly to be considered as

a variety of A. turgida, and conseguently the variety has been raised to
the rank of species. The very same taxon was included by Cholnoky (1963a
237, Figs 3-6 e.p.) in his circumscription of the new species A. sydowit.
Unfortunately Cholnoky did not designate any particular slide as the
syntype of 4. sydowii. Examination of all the slides containing A.
sydowli revealed that Cholnoky's circumstription of this species actually
embraced three different elements. Two of these can be identified with

A. coffaeaformis and A. acutiuscula as described in this study. The third
and remaining element is identical to A. turgida var. africana. BAll these

three elements have the same basic valve shape and dimensions, and points
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of difference lie only in the structure of the transapical striae. In
this regard Cholncky's description does not satisfy completely any of the
three elements included in A. sydowi<. Cholnoky (l.c.) described the
undulate longitudinal ribs (costae) as being distinct, one or two of them
near the dorsal margin being better developed. His illustrations of A.
sydowi? (Cholnoky, 1963a : Pl. 8, Figs 4-6), on the other hand, show
distinctly punctate striae with the longitudinal costae near the dorsal
margin being broader and therefore separating the puncta of the striae to
a greater extent. However, the element considered as A. coffaeaformis does
not have distinctly punctate striae nor any prominent longitudinal costae
neay the dorsal margin. Furthermore those specimens having distinctly
punctate striae also lacked the better developed longitudinal ribs
described by Cholncky; these specimens were referred to A. acutiuscula.
The third and remaining element did indeed have one or two prominent
leongitudinal costae traversing the transapical striae, but these were
usually found about midway between the raphe and dorsal margin. The
striae of these specimens were, furthermore, not distinctly punctate (see
TEM description above). It is therefore not clear what Cholnoky really
intended as 4. sydowi?. Since two of the elements can be identified as
other taxa, and the only forms with conspicuous longitudinal costae do not

adequately comply with the taxon described by Cholnoky, A. sydowii must

be considered as impossible to identify with certainty.

Within only a few days of the publication of A. sydowii as a new species,
Giffen (1963 : 216, Figs 13, 14) published the description of Amphora
castellata, a new species from the Gulu River estuary near East London.
This species is also identical with Cholncky's A. turgida var. africana
and that element of A. sydowii having non-punctate striae crossed by a
thick longitudinal costa. In terms of priority A. turgida var. africana
takes precedence as the earliest valid description of the taxon. The

epithet "africana" is however already occupied in the combination Amphora

africana Heiden and Kolbe (1928 : 637, Pl. 1, Figs 4, 4a-b), and further-

more does not have priority outside its own rank. At species rank the
earliest valid combination for this taxon is A. sydowiZ, but as shown
above there is too much uncertainty in defining A. sydowi? to accept this

combination as the correct one for this species. Giffen's combination,
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Amphora castellata, supported by a good description and more accurate
drawing, is therefore the most acceptable name for this taxon. A. turgida
var. africana and A. sydowii e.p. are thus referred to as synonyms of A.

castellata.

Figs: 94, 95, 493-496

|
i
i
i
'ﬁ Eurvhaline mesohalcbe - 5
Samples: SUN: 10-12, 23, 37, 38, 40, 54, 66, 68, 71, 75, 79, 81.
FIS: 6, 19, 32,

Amphora coffaeaformis (Agardh) Kitzing

Kutzing, 1844 : 108, Pl. 5, Fig. 37.
Hustedt, 1930 : 345, Fig. 634.

: ; Synonyms: Frustulia coffaeaformis Agardh, 1827 : 627.

Description: Valves semi-lanceolate, in large specimens rather elongate,
with convex dorsal margin often slightly flattened or indented at the
centre (particularly in the longer specimens), and more or less straight
to slightly concave ventral margin; poles protracted into rostrate to
capitate apices of varying length and breadth; length 18,7 - 54,8 um,
breadth 3,5 - 6,8 um . Raphe fairly close to the ventral margin, fili-
form, with straight raphe branches having small but distinct central pores
deflected somewhat dorsally; terminal fissures also dorsally deflected.
Axial area linear, very narrow on the dorsal side, and wider on the
ventral side; central area missing on the dorsal side, but present on the
ventral side owing to an interruption of the ventral striae. Transapical

striae on the dorsal side radial throughout, structure indistinct, 18 -

24 in 10 pm near the centre and slightly denser near the poles (20 - 28
in 10 um); ventral striae short marginal dashes, 24 - 36 in 10 pm,
usually only seen for a short distance on either side of the central area,

but throughout the ventral margin in oblique illumination.

Under TEM each stria of this species resolves itself into a narrow
transapical groove covered externally by a membrane perforated by a double
row of pores (Figs 497-499). The arrangement of these small pores is
rather haphazard, although a basic alternate arrangement can be detected.
This structure continues over into the dorsal mantle interrupted only by
relatively weakly developed longitudinal costa dividing the valve face from

the dorsal mantle. The ventral striae also have a similar structure, but it
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is slightly finer. The upward projection of the dorsal edge of the axial
rib into a siliceous flap is not prominent, but may be seen in some

specimens.

Taxonomic notes: The taxonomy of the species comprising the group including
A. coffaeaformis is extremely complicated, and a number of these very
similar taxa have been cbserved in this study, either in a mixed popula-
tion in one sample or separately in different samples. In order to ensure
accuracy in their identification the type material of some of these taxa
has been examined. Agardh's type material (Agardh material No. 4600 -
Lund) of Frustulia coffaeaformis was obtained from the Botanical Museum

in Lund (Sweden), as well as Kutzing's material of Amphora coffaeaformis
from the British Museum (Natural History) (Slide Nos BM 18945 and BM 78009).

These materials were carefully studied and compared with specimens £from

the Sundays River. The latter proved to be identical in all respects to
Agardh's and Kutzing's type material. Under TEM the positive identification
of the Sundays River specimens as 4. coffaeqformis was confirmed by com-

paring the striae structure of some valve fragments (see Fig. 499) from

Agardh's type material with that on the valves of the local material

(Figs 497, 498). This has permitted a more detailed description of the
valve surface structures to be given (see above). Since most of this
complex group of taxa are difficult to separate under the ordinary research
microscope, electron microscopy becomes an essential aid in determining
these species. A new description of A. coffaeaformis has been given above
based only on the examples observed in Agardh's type material and'Kﬁtzing‘s

slides as well as those from the Sundays River.

A. coffaeaformis has been recorded from a number of localities throughout
Southern Africa, but mostly from inland alkaline freshwaters. Furthermore
Cholnoky has repeatedly claimed that this taxon has no connection, either
morphologically (cf. Cholnoky, 1962a : 10; 19%6b : 172; 1968a : 16) or
ecologically (cf. Cholnoky 1960b : 234; 1962a; 10; 1962c : 63), with 4.
acutiuscula. This discrepancy in views prompted an examination of
Cholnoky's concept of A. coffaeaformis. Accordingly a large number of
samples from all over Southern Africa, in which Cholnoky recorded 4.
coffaeaformis, was examined. Not a single example from the many Amphora
specimens observed on these slides could be referred to A. coffaeaformis
as described above and typified in Agardh's and Kutzing's material. The

majority of these specimens were in fact Amphora veneta var. capitata

—



Haworth (cf. Schoeman and Archibald, 1976-80 : No. 4). A few specimens

from South West Africa (sample No. SWA 72 - NIWR) were slightly different
in that they represented another form of A. veneta, as yet undescribed.
This examination proved conclusively that Cholnoky's concept of Amphora
coffaeaformis was erroneous. Conseqguently all his comments with regard to
the systematics and autecology of this taxon now refer to A. veneia var.
capitata. His misidentification of A. veneta var. capitata as A. cof-
faeaformis is sufficient to explain why Cholnoky held such diametrically
opposed views with regard to the autecology and taxonomy of A. coffaeca-
formis compared with the majority of diatomists. Following Cholnoky both
Schoeman (1970a : 333; 1973 : 36) and Archibald (1971 : 23) also misiden-
tified A. veneta var. capitata for A. coffaeaformis in samples collected

in Lesotho, the Orange Free State, and the southeastern Transvaal.

Most of the records of this species from Southern Africa have thus been
eliminated since they are misidentifications by Cholnoky. Of those that
remain, however, some are suspect, and some cannot be verified because
the original material is missing from the NIWR diatom collection. Never-
theless the abundance of 4. coffaeaformis in many samples from the
Sundays River seems to suggest that the taxon has most probably been
found more commonly, but has been errcneocusly referred to a different
species. The task of trying to find such cases would be very time
consuming. One such case has, however, come to light. Cholnoky (1963a
237, Pl. 8, Figs 1, 2) referred specimens of an Amphora species from
South West Africa to A. fluminensis Grunow (1863 : 142, Pl. 13, Fig. 15).
These are, however, identical in all respects to A. coffaeaformis. Without
instituting a painstaking search, further instances of this nature will
only be brought to light accidentally.

Euryvhaline mesohalobe - 5
Figs: 5, 6, 96-100, 497-501

Samples: SUN: 4, 7, 9-11, 14, 37-40, 66, 74-76.

Amphora cognata Cholnoky
Cholnoky, 1966b : 173, Fig. 1.

Taxonomic notes: The small Amphora specimens from Stations 3 and 4 of the

Great Fish River have been placed in this taxon because they appear to be
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closer to this species than any other Amphora. Cholnoky (l.c.) apparently
did not see many specimens, as he stated in the original diagnosis that
the full range of variation was unable to be given. Having examined the
type slide (SWA 69 - NIWR) a few specimens fitting the description were
observed, but these were a little more coarsely punctate and striate

(20 = 22 in 10 pm) than described, and wexre slightly broader (4,0 um).
Since no other similar small Amphora taxon could be found it is assumed
that these examples were the holotypes of the species. The Great Fish
River specimens differ in that, although they have rostrate apices, they
are not as strongly capitate as the holotypes. Furthermore the Great
Fish River examples are slightly narrower and more finely striate; the
striae are punctate but not distinctly so. The following dimensions are
given for the Great Fish River specimens:- length 12,5 - 16,0 um,
breadth 2,5 ~ 3,6 um, striae on the dorsal side 23 - 26 in 10 um, and on
the ventral side 26 - 28 in 10 pm. Similar forms from the Western Cape
Province were placed by Cholnoky (1962a : 11) in A. tenerrima Aleem et
Hustedt (1951 : 16). This connection is not possible on morphological
grounds, as the Fish River specimens do not have a flattish dorsal
margin, but are more convex, and they have small but relatively distinct

ventral striae, which are absent in 4. tenerrima. A few specimens from

Station 13 (FIS 26) on the Great Fish River were more coarsely striate at
the centre, where they numbered about 18 striae in 10 um; this is more

commensurate with Cholnoky's South West African species.

Meioeurvhaline oligohalobe - 1
Figs: 7, 101-104

Samples: FIS: 5, 6, 15, 26, 27, 29, 40.

Amphora commutata Grunow

Grunow in Van Heurck, 1880-83 : Pl. 1, Fig. 14.

Van Heurck, 1885 : 58.
Hustedt, 1930 : 345, Fig. 632.

Taxonomic notes: Since A. commutata does not appear frequently in South
African brackish waters, the dimensions of the few specimens observed are
given to enlarge the range of variation so far observed. The specimens

from the Sundays River were 37,0 - 53,0 um long, the valves were 8,5 -

11,0 pm wide (a single cell was 17,0 um wide), and the specimens had 10 - 12

transapical striae in 10 uym . Some of the specimens were thus a little

3
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than the dimensions given by Hustedt (l.c.).

Euryhaline mesocbalcbe - 5

Figs: 105, 106

Samples: SUN: 10, 11, 37, 42.

Amphora cymbamphora Cholnoky
Cholnoky, 1960a : 22, Fig. 54.

Synonyms: Amphora natalensis Cholnoky, 1960a : 24, Figs 63-65.
Amphora novaeguineae Cholnoky, 1963b : 161, Figs 9, 10.

Description: Frustules elliptical to elliptic-lanceolate with scarcely
protracted to relatively long protracted poles; 6,5 - 9,0 um broad;
without intercalary bands. Valves semilanceolate, ventral margin straight
or with a slight inflation at the centre of the valve; dorsal margin
convex, poles on the dorsal side very slightly protracted to regularly
rounded into almost acute to slightly rostrate apices; length 18,5 - 40,5
pm, breadth 4,0 - 6,0 um . Raphe filiform, branches curved in an S-shape
from the slightly dorsally directed central pores to the hooked and
dorsally directed terminal fissures. Axial area on dorsal side variable
from a relatively broad area, covering about half the length of the valve,
parallel to the ventral margin and sometimes slightly widened at the
central nodule, to a narrow region widening at the central area; on the
ventral side the axial area is narrow, widening slightly at the central
nodule. Both dorsal and ventral sides distinctly striate; transapical
striae on dorsal side radial in the middle and radial to slightly con-
vergent at the poles, 16 - 20 in 10 um at the centre, and slightly denser
at the poles (20 - 22 in 10 um); on the ventral side transapical striae
coarser, 15 - 18 in 10 um in the centre (slightly radial) and 18 - 22
slightly convergent striae in 10 um at the poles. Longitudinal costae

not distinct.

Taxonomic notes: This is a good example of the proliferation of unneces—~
sary synonyms arising through insufficient comparison of type material
before describing a taxon. This taxon was described as a new species on
three separate occasions by Cholnoky himself, viz. A. cymbamphora Cholnoky
(1960a : 22, Fig. 54), A. natalensis Cholnoky (l.c. : 24, Figs 63-65) and
A. novaeguineae Cholnoky (1963b : 161; Figs 9, 10) of which the first two

were published in the same paper. The type slides of all three taxa
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included in A. cymbamphora have been critically examined and there is no
doubt that all three are identical. The variations that occur are slight
and could not be used to differentiate this taxon into three different
species. For instance the valves of A. novaeguineae are illustrated as
being without a slight protraction of the poles, while A. cymbamphora has
a slight protraction. Both pole shape types occur, however, in 4.
natalensis. Careful examination of the types showed that both forms were
present in all three species being compared. Certain other inaccuracies
in the descriptions and in the illustrations have further clouded the
issue, and without comparison of the type specimens the error might not
have been detected, since Cholnoky did not refer to these species in
discussing their individual relationships. A. cymbamphora is described
as having a straight raphe, whereas the specimens on the type slide

(TUG 397 - NIWR) show a more sigmoid raphe. The ventral striae in 4.
novaeguineae are given as 12 - 14 in 10 um, but examination of the type
slide (NG 14 - NIWR) showed all individuals observed as having 16 - 18

in 10 um at the centre. 1In all three cases discussed above the original
illustrations were not quite accurate with respect to the nature of the
axial area on the dorsal side. It is difficult to imagine how three
differing descriptions, illustrated so variably, could have been made if
the types of each species had been compared properly. A compariscn of the
dimensions of the three species are shown in the table below to illustrate

their similarity.

Dorsal Ventral
striae striae
in 10 pm in 10 um

Type Length Breadth

Species Reference Slide No. (um) (um)

A. cymbamphora  Cholnoky, ... 397  19.0-27,0 4,5-6,0 16-18  15-16

1960:22
A. natalensis Cholnoky,

1960:24 TUG 225 18,5-25,5 4,5-4,9 16-20 16-18
A. natalensis Cholnoky,

1968: 14 SL 52 23,5-30,5 4,1-4,7 16-18 15-16
A. natalensis Cholnoky,

1968: 14 SL 32 18,8-21,6 4,0-4,5 18-20 16
A. novaeguineae Cholnoky, _ _ _ _

1963:161 NG 14 18,5-24,3 4,5-5,5 18-20 16-18
A. cymbamphora  Sundays

and Fish 19,4-40,5 4,0-5,0 16-18 16-17

rivers
4. angusta Giffen, — y5 519 41,0-66,0 7,0-9,0 20-21  15-17

1966a: 250
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Forms identical in structure to A. cymbamphora were obseryed on a slide
(KB 210 ~ NIWR) made from marine littoral material by Giffen. These forms
were, however, much larger in their dimensions as can be seen from the
Table. Giffen identified these specimens as Amphora angusta Gregoxry (cf.
above). A closer relationship between A. angusta and A. cymbamphora may
therefore exist, but owing to a certain amount of uncertainty with regard
to the true identity of 4. angusia, it is preferred to retain these forms
as A. cymbamphora. Evidence that this taxon may have been described very
much earlier is found in the observation of a perfect specimen fitting

the description of A. cymbamphora on a slide (No. 3079 - Naturhistorisches
Museum, Vienna) made by Grunow in about 1886 from material collected by
Beccari in Abyssinia. Dimensions of this specimen were as follows:-
length 30,0 pm, breadth 6,0 pm, transapical striae at the centre of the
dorsal side 16 in 10 um, and on the ventral side 15 in 10 pum, while at the
poles there were 20 striae in 10 um on both ventral and dorsal sides.
Grunow, however, made no record of this species in his journal entry for
this slide. The possibility that this taxon may be connected to 4. angusta
var. oblongella (Grunow) Cleve (1895 : 135) = A. oblongella Grunow

(1878 : 7, Pl. 4, Fig. 20) cannot be ruled out at this stage without

first examining the type material.

In some of the estuarine samples from the Sundays River a number of Amphora
valves, whose identity is not certain, were observed. These specimens
(Figs 107-109) are semi-lanceolate with a convex dorsal margin and a
straight ventral margin; the poles are somewhat acutely rounded and not
protracted; length 14,5 - 21,6 pm, breadth 3,0 - 3,5 um . The raphe is
straight and filiform and runs very close to the ventral margin, so close
in fact that it is often almost impossible to resolve; the central pores,
usually the only distinct part of the raphe system, are closely placed and
slightly dorsally deflected. The axial area is very narrow and marginal,
having no expansion at the central nodule. The dorsal transapical striae
are more or less perpendicular to the raphe, and the most central one is
sometimes slightly shortened; they number 16 - 18 in 10 um in the centre,
becoming denser towards the poles where they are about 20 - 22 in 10 um .
The ventral striae are very short, and usually only just visible near the
central nodule, about 20 in 10 pm . Most of these valves gave the
impression that they were viewed in a plane where the ventral mantle is

vertical. The ventral mantle turns very abruptly perpendicular to the
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valve face, and contains the ventral striae. Therefore, when the ventral
mantle is vertical to the plane of viewing, the ventral striae will be
very difficult to resoclve. Tilting the valve to reach this state could
result in the raphe becoming apparently very marginal. Because of this
possibility, and on account of certain other structural, as well as
dimensional similarities, these specimens have been tentatively placed
with 4. ceymbamphora, which was always present in the same samples.
Cholnoky's (1960a 22, Fig. 54; 1968a 17)

18, Fig. drawings of A.

cymbamphora were rather similar to these specimens.

Euryhaline mesohalobe - 5

Figs: 107-112

= Samples: Sun: 7, 13, 16, 32, 35, 36, 59, 73, 75, 76, 82-86.

FIS: 13, 30.

Amphora exigua Gregory

Gregory, 1857 : 514, Pl. 12, Fig. 75.
Cleve, 1895 123.
Hendey, 1964 266.

Taxonomic notes: The specimens assigned to this species are placed here
The identification is based on the illustrations

12, Figs 76-78).

with some uncertainty.

given by Cholnoky (1959 Despite Cholnoky's positive
assertion to the contrary, there is some doubt that these illustrations
actually depict A. exigua. Without an examination of the type material,
if available,

(1895

it is impossible to identify this taxon with certainty.

Cleve 123) states that A. exigua is 25 - 40 pm long and has 12 - 14

striae in 10 um . Hendey (1964 266) gives very similar dimensions of

length (25,0 - 37,0 um) and density of
Gregory {(l.c.), however, described the

long, and having 11 striae in 10 um .

Cholnoky (l.c.) as A. exigua were 20,0 -

and had 12 - 16 striae in 10 um at the

very closely the examples seen in this

striae (13 - 14 in 10 um).
species as being 38,0 - 56,0 um
The specimens identified by
25,0 um long, 4,5 - 6,0 um broad,
centre., These dimensions fit

study, and consequently they have

been placed in this species until evidence to the contrary is obtained.

Further research into closely related species, such as 4. turgida Gregory

(1857
Fig.
Hustedt (1952

15) is necessary before a final decision can be made.

510, pP1. 12, Fig. 15) and A. f?uminensis Grunow (1863 :148, Pl. 13,

Amphora tumida

120, Figs 51-54) also requires further examination in this
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connection. Also included in this species are specimens of the largexr of
two forms identified by Cholnoky (1960a : 23, Figs 58-61) as the new
species Amphora luciae Cholnoky. These forms, as illustrated in Cholnoky's
Figs 60 and 61, appear to be more akin to 4. exigua than to the smaller
examples now regarded as A. luciae Cholnoky. A further discussion of these

relationships can be found under A. luciae below.

Pleioceuryhaline polyhalobe - 7
Figs: 113, 114

Samples: SUN: 11, 13, 41, 55, 56, 60, 81, 83.
FIS: 3, 13, 14, 17, 29-31, 33, 37, 39, 40.

Amphora helenensis Giffen
Giffen, 1973 : 33, Figs 7-9.

Taxonomic notes: Giffen (l.c.) distinguished this species from 4. ovalis
var. affinis (Kutzing) Van Heurck (1885 : 59) on the basis of its lack of a
central area, the presence of a lanceolate hyaline band near the centre of
the valve, and its different ecological habitat. Specimens for the Sundays
River, where it occurred plentifully in many samples from the lower course
and estuarine zones of the river, agreed entirely with Giffen's description.
Nevertheless the Sundays River specimens showed a wider range of variation,
necessitating expansion of the diagnosis to make it more complete.

Specimens examined in this study ranged in length from 12,5 - 32,0 um, in
breadth from 3,5 - 6,0 pym (whole frustules from 8,0 - 11,0 um wide), and had
14 - 18 striae in 10 pum .

Euryhaline meschalobe - 5

Figs: 115-119

Samples: SUN: 1-9, 11-13, 35-37, 41, 42, 54, 55, 57, 59, 64, 66, 67,
69, 70, 74-82.

Amphora luciae Cholnoky emend.

Cholnoky, 1960a : 23, Figs 58-61.

Description: Cells elliptic-lanceolate with distinct and generally long
protracted poles, and with very weak but visible intercalary bands. Valves
semi-lanceolate with strongly convex dorsal margin and weakly convex to

often nearly linear ventral walls; valve poles mostly very clearly
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protracted and ventrally deflected capitate apices; length 15,2 - 22,0
pum, breadth 3,0 - 4,5 um . Raphe arcuate to straight, with very small,
fairly closely positioned central pores, sometimes curved weakly upwards.
Axial area on the dorsal side very narrow, on the ventral side broadly
lanceoclate. Transapical striae on the dorsal side radial, 20 - 22 in

10 pm, punctate; on the ventral side short marginal, approximately

parallel striae, 26 - 30 in 10 um .

Taxonomic notes: There is some uncertainty concerning the true identity
of this species. Cholnoky's (l.c.) original description and drawings do
not agree with each other, and it appears that two separate taxa may be
involved here. Study of Cholnoky's illustrations show that specimens
drawn in Figs 58 and 59 are 17,7 - 20,0 um long, 3,0 - 3,7 um broad and
have 21 - 22 striae in 20 um on the dorsal side and 26 - 30 striae on the
ventral side. On the other hand Figs 60 and 61 are much larger diatoms,
being 29, 2 - 32,7 um long, 5,8 - 6,5 um broad, with 14 - 15 striae in

10 ym on the dorsal side, and 22 - 23 in 10 um on the ventral side.
Cholnoky's written description does not make the position any clearer.
The length range'given in the diagnosis includes both the large and small
forms discussed above, but the breadth range appears to exclude the small
examples. With regard to the density of the striae on the dorsal and
ventral sides, the larger more coarsely striated forms are excluded
following the limits laid down by Cholnoky in his diagnosis. Neverthe-
less when discussing the number of puncta forming the striae the descrip-
tion appears to refer to the coarser, and not the finer, striated

examples.

An examination of the type material, particularly TUG 222 (NIWR), also
demonstrated this difference resulting in two size groups with the

following measurements:-

Length Breadth Dor§al Ven?ral
(um) (Lm) striae striae
in 10 pm in 10 pm
Large specimens B _ -
(Figs 60-61) * 32,0 35,0 7,0 7,2 14 20 24
11 i
Small specimens 15,2 - 22,0 3,5 - 4,5 20 - 22 28 - 30

(Figs 58, 59)*

* cf. Cholnoky, 1960a :Figs 58-61,
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Despite a thorough search of the slide no intermediate forms could be
found bridging the two groups. It is therefore evident that there are
apparently two species embraced by a single description, which does not
adequately circumscribe both or the two forms separately. The larger

size group may be more closely allied to Amphora exigua Gregory, and
specimens from the Sundays River agreeing with the larger size group have
been included under A. exigua in this study. Specimens fitting the
dimensions of the smaller forms described by Cholnoky have been considered

as the proper A. luciae, a revised description of which is given above.

Eurvhaline mesohalobe - 5
Figs: 120-122

Samples: SUN: 3, 12, 38, 53, 54, 57, 64-66, 68, 79-85.

Amphora micrometra Giffen
Giffen, 19%6o6a : 253, Figs 16, 17.

Taxonomic notes: The examples (Figs 8-12, 123-125) placed in this taxon
have been compared with specimens from the type material (KB 210 - NIWR)
and are essentially identical. A few minor differences were, however,
noted. The Sundays River examples were in some cases longer than those
given by Giffen (l.c.) in his original diagnosis, being 8,0 - 14,0 um long.
In most . cases the valves were narrower than stated in the description,
being 1,7 - 2,5 um broad. Giffen also claimed that the striae are
extremely fine and scarcely visible. The specimens examined here were
hyaline, and even under obligue illumination no striae could be observed
testifying to their fineness. 1In a later paper, however, Giffen (1973 : 34)
reported examples of this species in which there were 27 striae in 10 pm .
In a brief search for these striated specimens on the two slides from
which they were reported (SH 8, SH 9 in the Giffen collection) no such
specimens could be found. Considering the extremely hyaline nature of
the valves observed in the type material and in the Sundays River it is
felt that it is unlikely that these relatively coarsely striate forms
belong to this taxon.

Pleiceuryhaline polyhalobe - 7
Figs: 8-12, 123-125, 502, 503

Samples: SUN: 69, 80-84.
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Amphora ovalis var. affinis (Kitzing) Van Heurck

Van Heurck, 1885 : 59.
Grunow in Van Heurck, 1880-83 : Pl. 1, Fig. 2 (as Amphora affinis).

Patrick and Reimer, 1975 : 69, Pl. 13, Figs 3, 4.

Synonyms: Amphora affinis Kutzing, 1844 : 107, Pl. 30, Fig. 66.
Amphora libyca Ehrenberg, 1840a : 205.

Amphora ovalis var. libyca (Ehrenberg) Cleve, 1895 : 104.

Taxonomic notes: The systematics and taxonomy of Amphora ovalis and its
close relatives are somewhat confused at present. Patrick and Reimer
(l.c.) have distinguished three varieties of A. ovalis, viz. the nominate
variety, var. affinis and var. pediZculus. Recently Schoeman and
Archibald (1976-80 : No. 4) showed that Amphora pediculus (Kitzing)
Grunow (basionym: Cymbella? pediculus Kitzing) was identical to Amphora
perpusilla (Grunow) Grunow (1884~87 : 1, Slide No. 4), and was not the
same as A. ovalis var. pediculus sensu Patrick and Reimer (l.c.; see below).
It was suggested that the latter forms should be considered as part of
the A. ovalis var. affinis range. Schoeman (personal communication)
recently examined a number of slides of A. ovalis var. affinis in the

British Museum (Natural History) and found a range in dimensions which

would unite Patrick and Reimer's (l.c.) concepts of both 4. ovalis var.

affinis and var. pediculus.

Cholnoky (1962a : 10; 1962c : 64; 1970a : 135) has frequently suggested

that 4 ovalis var. affinis should be sunk into the nominate variety as
intermediate forms can be found linking the two varieties. Schoeman
(personal communication), however, in his examination of the British
Museum material found no evidence of intermediate forms, even when both
varieties occurred on the same slide. The distinction between the two
varieties as described by Patrick and Reimer (l.c.) has therefore been

accepted in this study.

As all the specimens observed in the Sundays and Great Fish rivers have
the characteristic interruption of the dorsal striae above the central
nodule, open or closed by a row of pores, they undoubtedly fall into
var. affinis. These specimens had the following dimensions:- length
21,0 - 44,6 um, breadth 5,0 - 8,8 um, and had 12 - 14 striae in 10 um

measured along the raphe to the side of the central nodule.
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There is some uncertainty concerning the concept of 4. ovalis Kutzing.
On many of the slides made from early Kutzing material (e.g. slides

BM 18933 - BM 18936, BM 78084), supposedly containing A. ovalis, only
specimens of var. affinis were observed. It is therefore essential to
locate and examine the type material of Frustulia ovalis Kutzing (1833

539, P1. 13, Fig. 5) to establish the true identity of A. ovalis.

Mesoeurvhaline oligohalobe - 2

Figs: 126, 127

Samples: SUN: 15-17, 23, 25, 32, 34, 45, 47, 48, 51, 62, 63,
FIS: 18, 26,

Amphora pediculus (Kitzing) Grunow

Grunow ex A. Schmidt et al., 1874-1959 : Pl. 26, Fig. 99.
Grunow in Van Heurck, 1880-83 : Pl. 2, Figs 8-10 (nec Pl. 1, Figs 4-7)

Synonyms: Cymbella? pediculus Kutzing, 1844 : 80, Pl. 5, Fig. 8;
PL. 6, Fig. 7.
Amphora pediculus var. exilis Grunow in Van Heurck, 1880-83
pPl. 1, Figs 9, 10.
Amphora pediculus var. minor Grunow in Van Heurck l.c. : Pl. 1,
Fig. 8.
Amphora ovalis var. pediculus (Kutzing) Van Heurck, 1885 : 59

e.p.
Amphora ovalis var. pediculus f£. exilis (Grunow) Van Heurck,
1885 : 59,

Amphora ovalis var. pediculus £. minor (Grunow) Van Heurck l.c.
Amphora perpusilla (Grunow) Grunow, 1884-87 sensu Van Heurck
Slide No. 4.

Amphora perpusilla (Grunow) Grunow sensu Patrick and Reimer,

1975 : 70, Pl. 13, Figs 8-11.

Description: Valves semi-elliptical with convex dorsal margin and ventral

margin usually straight, sometimes slightly concave, or with a weak
central inflation; poles smoothly rounded, occasionally with a slight
deflection ventralwards; length 5,0 - 18,0 m, breadth 2,0 - 4,0 um .
Raphe brancheg filiform, straight or very slightly curved; central pores
inconspicuous; terminal fissures usually indistinct, occasionally seen as

being dorsally deflected. BAxial area narrow, linear; central area a
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relatively broad, more or less rectangular region reaching the margin on
the ventral side, and dorsally, depending on the angle of viewing, either
reaching the margin (most commonly) or delineated by 1 - 3 shortened
striae. Dorsal transapical striae parallel to somewhat radial, (16)18 -
25 in 10 um, relatively coarsely punctate, but puncta not always visible;

ventral striae short, slightly to moderately radial at the centre, and

convergent at the poles, 16 - 23(25) in 10 um .

Taxonomic notes: In their examination of the type material of this taxon
and its close relatives, it became evident to Schoeman and Archibald
(1976-80 : No. 4) that two distinct taxonomic entities had been included
under the name Amphora ovalis var. pediculus. Both these forms were
present in the type materials examined by Kutzing and Grunow. Unfor-
tunately Kutzing (1844 : 80) did not designate any specific material as
the type of Cymbella? pediculus, the basionym for A. ovalis var. pediculus.
As a result it was necessary to determine which of the two forms should
retain Cymbella? pediculus as its basionym. Following the advice of the
British Museum, Schoeman and Archibald (l.c.) selected the Kutzing
exsiccatl material No. 196 as the lectotype, since it is the earliest
gathering containing the taxon, and details on the packet are in Kutzing's
own handwriting. Specimens found in this material correspond in all
respects with the description given above. Thus the taxon including these

specimens must retain the name Cymbella? pediculus as its basionym.

Schoeman and Archibald (l.c.) decided furthermore that this taxon could
not be considered a variety of 4. ovalis, and consequently elevated the
taxon to the rank of species. Now according to the International Code of
Botanical Nomenclature (Lanjouw, 1966 : 48, Article 53) when a species is
divided into two the specific epithet must be retained for the species
including the type. Therefore, since the taxon described above includes
the type of Cymbella? pediculus, the combination Amphora pediculus
(Kutzing) Grunow has been retained for this taxon, although it designates
only a part of Grunow's original species. The larger forms which were
also included in Grunow's (in Van Heurck, 1880-83 : Pl, 1, Figs 4-7)
Amphora pediculus are now regarded as more closely related, if not

identical, to Amphora ovalis var. affinis (Kutzing) Van Heurck.
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Patrick and Reimer (1975 :69, Pl. 13, Figs 5, 6; 70, Pl. 13, Figs 8-11)
similarly distinguished two separate taxa in the old concept of A. ovalis
var. pediZculus. They, however, retained the combination A. ovalis var.
pediculus for the larger, and treated the smaller forms as Amphora
perpuszlla Grunow (in Van Heurck, 1880-83 : Pl. 1, Fig. 11). The latter
was based on its identity with the abundant specimens on Van Heurck's
Slide No. 4 of A. perpusilla (cf. Grunow, 1884-87 : 1). These specimens
are, however, identical to the type specimens of Cymbella? pediculus
Kutzing (cf. Schoeman and Archibald, 1976). There is therefore little
doubt that A. perpusilla, based on the Van Heurck Slide No. 4, is
synonymous with 4. pediculus as described above. It appears that Grunow
(l.c.) may have realised this as he comments in the following manner:-
"Amphora perpusilla Grun...... et es probablement & réunir a 1'A. pediculus

var. exilis" (= 4. pediculus).

The problem concerning the validity of A. perpusilla is, however, not so
readily disposed of. While there is little doubt that A. perpusilla as
found on the Van Heurck Slide Nos 4 and 143 are identical to Cymbella?
pediculus (= Amphora pediculus) records of A. perpusilla by other
diatomists must be treated with more caution. For instance Hustedt

(1930 : 343, Figs 627 and 629) described both 4. ovalis var. pediculus
and A. perpusilla in the same publication. The former accords well with
A. perpusilla as on the Van Heurck Slide No. 4, but the latter does not.
Hustedt's illustration of A. perpusilla is taken from Grunow in Van
Heurck (1880-83 : Pl. 1, Fig. 11), whose original drawing might have been
inaccurate, as no such forms were observed on the Van Heurck Slide No. 4,
designated as representing A. perpusilla. Whether this probable inac-
curacy has been perpetuated by Hustedt, or, on the contrary, whether there
is indeed a taxon fitting Hustedt's description of A. perpusilla cannot
be determined without examining specific examples identified as such.

So far no Amphora specimens found in Southern Africa can be fitted to
Hustedt's diagnosis.

Meioeuryhaline oligohalocbe ~ 1

Samples: sun: 8, 16, 17, 19, 26, 27, 30-32, 45-47, 50, 51 62, 63, 72, 73.

FIS: 8.
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Amphora sabiniana Reimer
Reimer in Patrick and Reimer, 1975 : 79, Pl. 14, Fig. 8.

Description: valves semi-elliptical to long narrow semi-lanceolate, with
convex dorsal margin, occasionally with a slight depression or constric-
tion at the centre, and almost straight ventral margin with a slight
central inflation having a small constriction in the middle of it; poles
protracted into rostrate to capitate apices slightly ventrally deflected;
length 30,0 - 65,4 um, breadth 6,4 - 9,2 um . Raphe filiform, more or
less straight, near the ventral margin; proximal ends slightly upturned
with small fairly closely placed central pores; distal ends of the raphe
branches not yet elucidated. Axial area narrow on the dorsal side, and
wide on the ventral side; central area small and ill-defined due to
degeneration of the central dorsal striae where the valve wall appears

to be somewhat thickened transapically. Transapical striae on the dorsal
side radial throughout, 16 - 22 in 10 um, slightly wider at the centre
over the apparent wall thickening (14 - 20); wventral striae very fine,
usually not visible, but occasionally observed under oblique illumination

near the centre, about (28)32 - 34 in 10 um .

Taxonomic notes: These forms found in the Sundays and Great Fish rivers
have been identified with a fairly recently described species from
America, Amphora sabiniana Reimer (l.c.), although they do not agree
entirely with Reimer's diagnosis. The specimens conform in valve shape
and pole endings, but a few examples were somewhat larger, reaching a
maximum length of 65,4 um and a maximum width of 9,2 pm . They have the
very characteristic and distinct longitudinal line crossing the striae
near the ends closest to the raphe. The striae density of the local
specimens is, however, greater. Reimer gave "ca. 14 in 10 um around the
centre, becoming 18 -~ 20 in 10 um towards the ends". The specimens
observed here had 14 - 20 striae in 10 um across the centre, and 16 - 21
in 10 pm a short distance from the central nodule. On the ventral side
Reimer's examples had 26 striae in the middle and reaching 32 in 10 um
near the poles. 1In contrast in the Sundays and Great Fish River forms
the ventral striae were extremely difficult to resolve even in oblique
light. Despite all these differences the local forms come closer to 4.

sabiniana than to any other taxon in the available literature.
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This is yet another taxon which emphasises the need of a thorough
revision of the 4. acutiuscula - coffaeaformis complex. In many ways

some of the examples, particularly the larger ones, were very similar to
4. coffaeaformis (Agardh) Kutzing (1844 : 108, Pl. 5, Fig. 37). They can
be distinguished from 4. coffaeaformis, however, by the very conspicuous
longitudinal line, demarcating a siliceous flap-like extension of the
axial rib above the raphe, which crosses the striae near the raphe. In
this respect it is somewhat similar to A. aqcutiuscula Kutzing (1844 : 108,
Pl. 5, Fig. 32), but differs from the latter in its finer striae struc-
ture, and the presence of the central thickening of the valve wall. Yet
another taxon to which these specimens showed some similarity is 4.
turgida Gregory as depicted by Hustedt (1956 : 120, Figs 49, 50), which
appeared to have a prominent longitudinal line as in the examples from
the Sundays and Great Fish rivers. Again, however, the finer striation
and extreme difficulty in resolving the ventral striae seem to distinguish
those forms observed in this study from Hustedt's forms of 4. turgida.
There is also some doubt that Hustedt's examples actually belong to 4.
turgida Gregory (cf. 1857 : 510(38), Pl. 12(iv), Fig. 63).

Euryhaline mesohalobe - 5

Figs: 128-133, 504-507

Samples: SUN: 1, 55, 57, 69.
FIS: 13, 17, 18, 26, 29.

Amphora subacutiuscula Schoeman
Schoeman, 1972b : 240, Figs 1-5.

Description: valves semi-elliptical to semi-linear-elliptical with convex,
and sometimes slightly flattened dorsal margin, and more or less straight
ventral margin, poles somewhat protracted into rostrate - subcapitate,
usually ventrally deflected apices; 16,0 - 30,0 um long and 3,5 - 5,4 |im
broad. Raphe branches straight and filiform, angled upwards slightly
from the poles to the central nodule, about a third of the valve width in
from the ventral margin; central pores reasonably closely placed;

terminal fissures indistinct, but probably dorsally curved. BAxial area
very narrow on the dorsal side, but broader on the ventral side, where
sometimes, due to the fineness of the ventral striae, it appears to reach

the margin. No central area delineated on the dorsal or ventral sides.

Dorsal transapical striae fine, 22 - 25 in 10 um, indistinctly punctate,
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and slightly radial throughout. Striae on ventral side, although very

fine and usually just visible with oblique illumination, 28 - 32 in 10 pm .

Taxonomic notes: The correct identity of the specimens placed in 4.
subacutiuscula Schoeman (l.c.) is not certain. They do not conform to
the diagnosis of any other Amphora species in the literature available.
A. subacutiuscula itself may be a heterogeneous taxon, since TEM micro-
graphs of the type material indicated that more than one form may be
involved. The Sundays and Great Fish River examples were identified
tentatively as 4. subacutiuscula on the basis of a certain degree of
agreement with the diagnosis (cf. Schoeman l.c.), and the similarity
between TEM micrographs of the local examples (Figs 508-510) and micrographs
of A. subacutiuscula (Figs 511, 512). The major part of A. subacutiuscula
may be 4. coffaeaformis Agardh {cf. above), but there are a few elements
which may belong to other taxa. Further examination of this taxon is
therefore necessary.

Eurvhaline meschalobe -~ 5

Figs: 134-136, 508-512

Samples: SUN: 40, 41, 56, 59, 79.
FIS: 28.

Amphora submontana Hustedt

Hustedt, 194%a : 112, pPl. 11, Fig. 4.
Schoeman, 1970b : 51,

Taxonomic notes: Only a few isolated examples of this species were
observed in both the Sundays River and the Great Fish River. These
specimens appeared to be like many other examples found in South Africa,
gsince they do not have any structure in the stauros-like central area on
the dorsal side of the valve. Schoeman (1970b : 51) gives a much wider
range in dimensions than does Hustedt (l.c.), and these examples fall
into the lower end of this range. The specimens observed in this study
were 14,5 - 17,0 um long, and 3,5 - 5,5 um broad. In a number of examples
the striae were too fine to be visible, while in others 30 - 32 striae
were observed in 10 um .
Meioeuryhaline oligohalcbe - 1

Samples: SUN: 20.

FIS: 20, 24, 27.
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Amphora tenerrima Aleem et Hustedt
Aleem et Hustedt, 1951 : 16, Fig. 3.

Taxonomic notes: Specimens placed in this taxon showed a greater degree
of variability in valve shape and structure than given in the original
diagnosis (Aleem et Hustedt l.c.). These samples ranged from the typical
forms with flattened dorsal margins to those with more convexly rounded
valves on the dorsal side. This agrees with Hustedt's (1955 : 39, pl. 14,
Fig. 15) observations from Beaufort, North Carolina in the United States
of America. Like Hustedt's Beaufort examples, those from the Sundays and

Great Fish rivers also had a striae range of 20 - 28 in 10 um .

Pleiceuryhaline mesohalobe - 7

Samples: SUN: 3, 5-7, 40, 41, 56-58, 66, 69, 78-86.
FIs: 13, 25.

Amphora tenuissima Hustedt
Hustedt, 1955 : 39, Pl. 14, Fig. 16.

Taxonomic notes: A few small specimens, observed at Stations 4 and 4a,

have been placed in this taxon, which is seldom recorded. They are

however not identical to this taxon, but more closely fulfil the diag-
nosis of this species than any other Amphora known to the author at
present. The Sundays River specimens had the following dimensions:-
Length 11,0 - 14,8 um, Breadth 2,5 - 2,9 um, transapical striae on the
dorsal side 31 - 32 in 10 um, and on the ventral side 36 - 38 in 10 um .
Hustedt did not apparently observe many specimens of this species as he
cites only approximate lengths and breadths. The Sundays River examples
are however slightly larger and have fewer striae in 10 um . It is,
therefore, with some reservation that these specimens have been included
with A. tenuissima, which as far as is known has only been recorded from
its type locality, i.e. the marine littoral of the harbour at Beaufort,
North Carolina. Examination of the type material is necessary to

determine how close this relationship is.

Pleiceuryhaline meschalobe - 7

Figs: 13, 137, 138

Samples: SUN: 40, 56, 81.
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Amphora veneta Kutzing

Kutzing, 1844 : 108, Pl. 3, Fig. 25.
Hustedt, 1930 : 345, Fig. 631.
Patrick and Reimer, 1975 : 72, Pl. 14, Figs 2, 3.

Synonyms: Amphora gouwsii Cholnoky, 1953 : 352, Fig. 1.

Description: Frustules in girdle view elliptical with broad, flattened,
sometimes slightly produced apices; girdle bands present with about 25 -
32 lineoclate dashes in 10 pm . Valves semi-elliptical with smoothly
curved convex dorsal margin and more or less straight to slightly concave
ventral margin; poles bluntly rounded and somewhat ventrally deflected,
sometimes very slightly protracted on the dorsal side; length 4,0 - 60,0
pm, breadth 3,0 - 9,0 um . Raphe branches filiform, straight or slightly
sinuous and somewhat dorsally angled; proximal ends straight or deflected
dorsally a little, central pores small and widely set apart in laxger
specimens, but not sc markedly in small examples; distal ends, when
visible, turned dorsally. Axial area on the dorsal side narrow, some-
times widening a little at the centre; broader on the ventral side.
Transapical striae on the dorsal side punctate and radial throughout,

19 - 32 in 10 um, wider at the centre (16 - 28 in 10 pm) and slightly
denser at the poles (23 - 34 in 10 um); striae along the ventral side

very short marginal dashes, 24 - 34 in 10 um, not always clearly visible.

Taxonomic notes: The description given above is based on observations
made from type slides of the taxon as well as material collected in
Southern Africa (cf. Schoeman and Archibald, 1976-80 : No. 4). The
syntype material is unfortunately no longer available, and a slide

(BM 18942) in the British Museum (Natural History) collection purported
to contain A. veneta, provided no examples consistent with the present
concept of A. veneta. This concept is best illustrated by examples on
the Van Heurck Slide No. 10 (BM 26321). These specimens agreed very
closely with those observed in Southern Africa, and there appears to be

little doubt that this common species 1is correctly identified here.

Examples in the Sundays and Great Fish rivers appeared to be quite

typical, measuring 12,0 - 46,0 um in length, 3,0 - 6,5 pm in breadth, and
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having 20 - 24 striae at the centre and 24 - 28 in 10 m a little removed

from the centre.

Mesoeuryhaline oligohalobe - 2.
Figs: 14.

Samples: SUN: 1, 4-10, 15, 17-28, 32, 34, 43-48, 51, 52, 57, 60, 61,
63, 64.
FIs: 1, 2, 5, 7, 8, 16-20, 23, 24, 26, 30, 33.

ANOMOEONEIS Pfitzer, 1871 : 78

Anomoeoneis exilis (Kutzing) Cleve
B | Cleve, 1895 : 8.
' Hustedt, 1930 : 264, Fig. 429.
Hustedt, 1931-59 : 751, Fig. 1llda-c.

' Ei Synonyms: Navicula exilis Kutzing, 1844 : 95, Pl. 4, Fig. 6.

Taxonomic notes: A single typical example was observed in the Wit River,

a freshwater tributary of the Sundays River.

Meioeuryhaline oligochalobe - 1

Samples: SUN: 34.

Anomoeonetrs sculpta (Ehrenberg) Cleve

Cleve, 1895 : 6.

Hustedt, 1931-59 : 741, Fig. 1109 (as A. sphaerophora var. sculpta).
Hendey, 1964 : 218, Pl. 37, Fig. 12.

Synonyms: Navicula rostrata Ehrenberg, 1840 : 213.
Navicula tumens W. Smith, 1853 : 52, pl. 17, Fig. 150.
Navicula sculpta Ehrenberg, 1854 : Pl. 10, I, Fig. 5a, b;
Pl. 10, II, Fig. 3.

Anomoeonets sphaerophora var. sculpta (Ehrenberg) O. Muller,
1899 : 303.

Taxonomic notes: With respect to the taxonomy of Anomoeoneis sculpta
there appears to be a certain amount of confusion. Reimer (1961 : 193)
discussed the legitimacy of the specific epithet "sculpta". Apparently

the combination Navicula sculpta was first published by Ehrenberg in

4
[
l*—
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1854, and thus Reimer concluded that Navicula rostrata, described by
Ehrenberg in 1840 and synonymous with N. sculpta, is the correct and
legitimate combination for this taxon, when placed in the genus Navicula.
Later the taxon was transferred to the genus Anomoeoneis as A. sculpta.
This combination is attributed to Cleve (1895 : 6) by both Reimer (l.c.)
and VanLandingham (1967 : 296), since according to Reimer, Pfitzer

(1871 : 78) merely suggested but never actually made the combination N.
sculpta. When, however, A. sculpta was proposed as the combination for
this taxon, the epithet "sculpta" was in fact illegitimate on account of
the earlier valid epithet, "rostrata". The combination A. rostrata was
never proposed for this taxon, but was later used by Frenguelli (1934
355, P1. é, Fig. 11) for another species, now synonymous with A. sphaero-
phora. The combination, A. rostrata, though now superfluous, precludes
its use for the taxon now known as A. sculpta. Nevertheless the validity
of A. sculpta is still questionable, since Navicula tumens W. Smith

(1853 : 52, Pl1. 17, Fig. 150) is also considered synonymous with this
taxon, but was described prior to the combination Navicula sculpta. 1In
terms of the International Code of Botanical Nomenclature the correct
combination for this taxon should therefore be 4. Tumens (W. Smith). In
this study, however, the name 4. sculpta has been retained, not only
because the name is better known, but also because Smith's type material
has not been examined, and there is some doubt that Smith's illustrations
actually reflect this taxon. Donkin (1870 : 15, Pl. 2, Fig. 9), however,
after examining N. rostrata, N. tumens and N. sculpta was convinced that
all three species belonged to the same taxon. For further discussion of

the taxonomy of this species see Anomoeoneis sphaerophora.

Euryhaline mesohalobe - 5
Figs: 139-144.

Samples: SUN: 10, 11, 37, 66, 74-76.

Anomoeonels sphaerophora (Kutzing) Pfitzer

pfitzer, 1871 : 77, Pl. 3, Fig. 10.
Hustedt, 1931-59 : 740, Fig. 1108a, b.

Synonyms: Navicula sphaerophora Kutzing, 1844 : 95, Pl. 4, Fig. 17.

Navicula sphaerophora var. guentheri O. Muller, 1899 : 302,

Pl. 12, Figs 6, 7.
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Taxonomic notes: The relationship between this taxon and Anomoeornets
Sculpta (see above) is controversial. Hustedt (l.c.) regarded the latter
as a variety of A. sphaercphora following O. Muller's (1899 : 303)
treatment of this taxon. Reimer (1961 : 192] and VanLandingham (1967
296) also adopt this view point. In contrast Legler and Krasske (1940 :
341) contended that A. sphaerophora is both morphologically and physio-
logically separate from A. sculpta. Cholnoky (unpublished manuscript)

took a similar standpoint on the basis of his observations of 4. sculpta

in Hungary in the laboratory as well as in the field.

In his study of Anomoeoneis sphaerophora from El Kab O. Muller (1899 :
300-305) described a series of forms and varieties, which included the
var. sculpta, and commented that "diese Reihen sind durch Uebergangs-
formen mit einander verbunden". However not all the varieties and forms
described by Muller in his paper were found at El Kab, and it may be
significant that the only two varieties not present there were var. poly-
gramma and var. sculpta. Both these varieties have subsequently been
considered as separate taxa by others. With regard to 0. Muller's
remaining forms and varieties it appears that there were intermediates
linking them, and it seems pointless to distinguish between them. They
should, therefore, rather be considered as part of a wide range of

variation for A. sphaerophora.

Since few examples of either A. sphaerophora or A. sculpta have been
observed in this study a critical discussion of their inter-relationship
cannot be undertaken at present. Nevertheless it was considered best to
subscribe to the opinion that the two taxa are indeed separate species.
This point of view is taken because of the significant differences in
dimensions, particularly breadth, which were observed in the Sundays and

Great Fish rivers specimens. These differences are tabulated below.

Species Length (um) Breadth (um) striae (in 10 pm)
A. sphaerophora 35 - 62 13,5 - 16 16 - 18
A. sculpta 68 - 121 29 - 36 14

Mesceuryhaline oligohalobe - 2
Figs: 145-147.

Samples: SUN: 9, 35, 36, 42, 61, 64, 65.
FIS: 14.
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BACILLARIA Gmelin in Linneaeus : Vol. 1, Part 6, No. 3903

Bacillaria paxillifer (O.F. Muller) Hendey

Hendey, 1951 : 74.
Hendey, 1964 : 274, Pl. 21, Fig. 5.
Hustedt 1930 : 396, Fig. 755 (as Bactillaria paradoxa Gmelin)

Synonyms: Vibrio paxillifer O.F. Muller, 1786 : 84, Pl. 7, Figs 3-7.

Bacillaria paradoxa Gmelin in Linneaeus, 1788 : 3903.

Taxonomic notes: Simonsen (1974 : 49) points out that diatom taxonomists
have long recognised the conspecificity of Vibrio paxillifer O.F. Muller
(1786) and Bacillaria paradoxa Gmelin (1788), but puts in a strong plea
for the retention of the very well known concept of Bacillaria paradoxa.
Simonsen does this wittingly in contravention of the Rules of Botanical
Nomenclature, arguing, however that it "accords with the Preamble of the
I.C.B.N. which calls for stability". This sort of situation makes it
difficult to decide on which course of action to follow. Similar con-
troversies could arise with a large number of diatom species. Furthermore |
Simonsen's argument for gtability may have been taken slightly out of 7
context. The actual wording in the preamble to the Code of nomenclature
implies a desire for the "provision of a stable method of naming taxo-

nomic groups, avoiding or rejecting the use of names which may cause error

or ambiguity or throw science into confusion". In this case, therefore,
despite the obvious historical significance of the combination, B.
paradoxa, the rules laid down in the Code of Nomenclature should be
adhered to, since error, ambiguity or confusion do not result from
adopting the combination B. paxillifer. Placing the well known name, B.
paradoxa, in parentheses following the legitimate, but less well known
epithet, would be sufficient to convey the concept of this taxon until

the epithet “paxillifer" achieves common usage.

Holoeuryhaline mesohalobe - 6

Samples: SUN: 10, 11, 34, 37, 39, 51, 62, 63, 76, 82, 85, B86.
FIs: 13.




BERKELEYA Greville, 1827 : Pl. 294,

Berkeleya rutilans (Trentepohl) Grunow

Grunow, 1880 : 1587.
Hustedt, 1931-59 : 720, Fig. 1093.

Synonyms: Amphipleura rutilans (Trentepohl) Cleve, 1894.

Taxonomic notes: Giffen (1970b : 89) restored the generic name Berkeleya
for the taxa placed in the genus Amphipleura by Cleve in 1894 when he
revised the Naviculoid diatoms. Cleve had in fact combined the two genera,
finding no differences between them. However in a more recent study Cox
(1975 : 11) using electron microscopy has shown that there are sufficient
morphological differences between the marine and brackish water forms on

s the one hand, and the free-living freshwater forms on the other. The
former are regrouped in the genus Berkeleya, while the latter are confined

to dmphipleura.

On the whole specimens of this taxon, observed in this survey, agreed with
Hustedt's (1931-59 : 720, Fig. 1093) description, but there were many
examples in which the density of the striae was greater than given in this
diagnosis. This feature was also observed by Giffen (1963 : 212, under
Amphipleura rutilans) in other Southern African specimens. All the
examples examined were narrower than the range of breadth given by Hustedt
(L.c.). Finally Giffen (1975 : 76) reported specimens greatly exceeding
the previously known limits of length, i.e. 44,0 um long. These observa-
tions therefore make it necessary to amend the description to take account
of these new measurements. The revised dimensions are as follows:- length

15,0 - 44,0 pm, breadth 2,5 - 6,0 pm and striae 24,0 - 36,0 in 10 pm.

Mesoeuryhaline polyhalobe -~ 8
Figs: 148, 149.

Samples: SUN: 1-3, 7, 14, 40-42, 57, 59, 67, 69, 77, 78, 80-86.

FIS: 28.

CALONEIS Cleve in Cleve & Grove, 1891 : 66.

Caloneis bacillum (Grunow) Cleve

Cleve in Tempere, 1893-96 : 99
Hustedt, 1930 : 236, Fig. 360.
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Synonyms: Stauroneis bacillum Grunow, 1863 : 155, Pl. 4, Fig. 16.

Taxonomic notes: The taxonomy of this species is rather confusing. The
taxon was first described as Stauroneis bacillum by Grunow in 1863. Later
Cleve (1894 : 50) considered it a synonym of Caloneis fasciata (syn:

= Navicula fasciata Lagerstedt), but for some reason did not follow the
rules of priority in using the oldest valid epithet, "bactllum" for this
taxon. Hustedt (1930 : 236), however, correctly recognised that S. bactllum
and N. fasciata were not conspecific. S. bacillum was retained in the
genus Caloneis as C. bacillum, while Hustedt transferred N. fasciata to
the genus Pimmularia (cf. Hustedt, 1930 : 316, Fig. 569). To add further
to the confusion Patrick and Reimer (1966 : 586, Pl. 54, Fig. 8) have
returned to Cleve's way of thinking in that they believed S. bacillum and
N. fasciata are identical. Consequently they have reunited the two taxa,
but rectified Cleve's error by calling the taxon Caloneis bacillum (Grunow)
Cleve, a combination apparently first proposed by Cleve (in Tempere l.c.)

and not Mereschkowsky as suggested by Hustedt (1930 :236).

Comparing Hustedt's (l.c.) concept of (. bactllum with that of Patrick and
Reimer (l.c.) it is clear that they are not the same. Hustedt's taxon is
basically linear-elliptical with radial striae even at the poles. On the
other hand Patrick and Reimer's form appears to be linear-lanceoclate with
parallel striae becoming convergent at the poles. Neither Hustedt nor
Patrick and Reimer mention having studied any type material (if any is
available), although the latter claimed to have studied carefully the
original diagnoses of N. fasciata and S. bacillum. This course of action
cannot, however, be regarded as completely convincing as these descrip-
tions are not very detailed. Furthermore the improved cptics of the
present time may detect finer differences than could be accomplished at
the period the two taxa were first described. To resolve the differences
in concept it is therefore imperative to examine the type material of the
two species. In the meanwhile the systematics of Hustedt is being
followed, except that both species are considered as belonging to the
genus Caloneis. Linear forms with radial striae throughout are referred
to €. baciZllum, while the more lanceolate forms with convergent polar
striae are placed in (. fasciata. For further comment on the latter see

below.
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A single specimen of C. bacillum was observed at Station 10 on the
Sundays River.

Mesoeuryhaline oligohalobe - 2

Samples: SUN: 46.

Caloneis clevei (Lagerstedt) Cleve

Cleve, 1894 : 51.
Hustedt, 1930 : 236, Fig. 359.

Synonyms: Navicula cleveil Lagerstedt, 1873 : 34, pl. 1, Fig. 10.

Taxonomic notes: Examples from the two rivers being studied have been
designated as Caloneis clevei following the descriptions and taxonomical
notes of Hustedt and Cholnoky. Recently, however, an opportunity was
afforded to examine some of Lagerstedt's isotype material of this taxon
(Reimer: personal communication) obtained from the Academy of Natural
Sciences of Philadelphia. A number of specimens in this material (Slide
No. 92550 - Philadelphia) gave rather a different concept of (. cleveti
than that deduced from Hustedt's (l.c.) diagnosis. The valves were more
linear with protracted rostrate poles and broadly rounded apices. The
raphe appeared to be fairly broad and band-like with large central pores
deflected to one side of the valve, and had large hook-like terminal
fissures curving to the opposite side of the valve. The axial area was
narrower than shown by Hustedt (l.c.), and the central area was a narrow
fascia. The transapical striae were arcuate, more or less parallel at
the centre and becoming strongly convergent at the poles. The internal
openings of the chambers composing the striae formed an undulate longi-
tudinal line running parallel to the valve margin. Only a few speciens
were observed in Lagerstedt's material, and further researxrch will be

necessary to determine whether these and Hustedt's forms are conspecific.

Specimens from the Sundays and Great Fish rivers, on the other hand, were
elliptic-lanceclate with very broadly rounded and only slightly protracted
poles. The raphe was straight or slightly arcuate, with distinct central
pores, somewhat curved towards one side of the valve, and large hooked
terminal fissures. The axial area is a fairly broad lanceolate area, and
the central area is a broad fascia. Transapical striae were radial at

the centre becoming fairly strongly convergent at the poles. Length
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32,0 - 36,3 um; breadth 7,1 - 7,8 pm; striae 20 in 10 pm.

Meioeuryhaline oligohalobe - 1

Samples: SUN: 45, 46, 60,
FIS: 18.

Calonets fasciata (Lagerstedt) Cleve

Cleve, 1894 : 50.
Hustedt, 1930 : 326, Fig. 569 (as Pimnularia fasciata)

Synonyms: Navicula fasciata Lagerstedt, 1873 : 34, Pl. 2, Fig. 11.
Pinnularia fasciata (Lagerstedt) Hustedt, 1930 : 316, Fig. 569.
Caloneis lagerstedtii Cholnoky, 1957a : 43, Figs 17-20.

Taxonomic notes: This species is yet another in which the taxonomy is very
confused. In 1873 Lagerstedt (l.c.) described a Navicula fasciata, which
was later transferred by Cleve (1894 : 50) to the genus Caloneis. 1In
doing so Cleve united (. fasciata with Stauroneis bacillum, a species
described by Grunow (1863 : 155, Pl. 13, Fig. 16). In terms of the
International Code of Botanical Nomenclature the correct name for this
united taxon should have been Caloneis bacillum, since the epithet
"bactllum" is the oldest legitimate epithet available. Hustedt (l.c.),
however, recognised that there was a difference between this Caloneis
fasciata and Caloneis bacillum (= Stauroneis bacillum), but considered the
former to be a Pimnularia, thus calling it P. fasciZata. This opinion was
not particularly firm in Hustedt's mind as he later reverted to combining
it with Caloneis bacillum (cf. Bustedt, 1937 : 184), and still later
(Hustedt, 194%a : 99) considered that Cleve (l.c.) had erroneocusly united
Navicula fasciata (=Caloneis fasciata) with Stauroneis bacillum (=Caloneis
bactllum). He distinguished the two taxa on the basis of the direction of
the polar striae. In a previous discussion of the taxonomy and syste-
matics of this species (Archibald, 1969 : 125) it was shown that Caloneis
fasciata could be upheld as a separate species. At the time this opinion
was formed the original descriptions were unavailable for comparison.
These have now been examined, but provide no real additional evidence
supporting this opinion. Finally Cholnoky (1956 : 43, Figs 17-20),

adhering to the hypothesis that this taxon is distinct, maintained that a

name change was necessary on the grounds that "Die Benennung "Caloneis
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fasctata" wurde aber - wie bereits gesagt - schon als synonym Calonets

bactllum (Grun) Cl. gebraucht, d.h. als indentisch mit der Grunowschen

Stauronets bacillum aufgefasst: ...". Accordingly he renamed the taxon
! . ..
! Caloneis lagerstedtiZ. This name has not, however, been adopted in this
study, as the combination, Caloneis fasciata, is quite valid and causes

no confusion as to the type of the species - Navicula faseiata.

In an unpublished manuscript two other taxa from South Africa, Caloneis
aequatorialis var. tugelae Cholnoky (1956 : 58, Figs 7-10), = Caloneis
. eclevet var. tugelae Cholnoky, 1962 : 317), and Caloneis clevei var.
attenuata Manguin (1952 : 74, Pl. 4, Fig. 120a, b) were included by
Cholnoky as synonyms of Caloneis fasciata. As no research has been
carried out on these two taxa they have not been included in the list of

synonyms, but should be borne in mind in any future study of this species.

Mesoeuryhaline oligohalcobe - 2

Samples: FIS: 22, 23, 25, 26.

Caloneis Liber (W. Smith) Cleve

Cleve, 1894 : 54,
Hendey, 1964 : 229, Pl. 29, Fig. 2.

Synonyms: Navicula liber W. Smith, 1853 : 48, Pl. 16, Fig. 133.
Caloneis liber var. linearis (Grunow) Cleve, 1894 : 54.

Navicula linearis Grunow, 1860 : 546, Pl. 3, Fig. 2.

Caloneis linearis (Grunow) Boyer, 1927 : 311.

Taxonomic notes: Cholnoky (1963c : 41) and Giffen (1970b : 89) both con-
sidered that the var. Ilimearis (= Navicula linearis Grunow) was sSynonymous
with Caloneis Lliber on account of the intermediate forms between var.
linearis and the nominate variety encountered in South African coastal

waters. On the other hand Hendey (1964 : 230, Pl. 29, Fig. 3) followed

Fim R

Boyer (1927 : 311) in elevating the var. linearis to the rank of species,
Calonets linearis (Grunow) Boyer. Which of these two opinions is most
strongly justified cannot be ascertained at present, and would require
examination of the type material. Nevertheless the view adopted in this |
study is that of Cholnoky and Giffen. Only a single specimen, placed

with some reservation in this species, was observed in this survey.
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Morphologically and structurally it appeared almost certainly to belong

to C. lZber, and particularly to the var. linearis forms on account of

its relatively dense striation, i.e. 24 striae in 10 um . However it
differed most significantly in its small size in relation to the range of
variation given in the description. Giffen (1975 : 76) cites 4S9 um as the
minimum size he has observed for Caloneis liber, but the Sundays River

example was only 29,5 um long.

Schrader (1971 : pi. 5, Figs 4-6), in a study of the genera Progonia,
Oestrupia and Caloneis, illustrated by means of electron micrographs a
form he ascribed to (. IZber. The valve shape of this specimen, however,
makes it quite clear that it is something quite different. (. Iiber, as
descriked by Cleve (1894 - 54), is linear and sometimes with slightly
concave or convex margins, having rounded or subcuneate ends. The
specimen illustrated by Schrader is quite plainly lanceolate with slightly
bprotracted poles. His figure on the following page (Pl. 6, Fig. 15) is

more in accordance with the description of (. liber,

Meioeuryhaline polyhalobe - 9

Figs: 150, 151.

Samples: SUN: 59,

Calonets permagna (Bailey) Cleve

Cleve, 1894 : 59,
Hustedt, 1930 : 231, Fig. 349,
Hendey, 1964 : 230.

Synonyms: Pimnularia permagna Bailey, 1851 : 40, Pl. 2, Figs 28, 38.

Taxonomic notes: There is perhaps a close relationship between this taxon
and Caloneis amphisbaena var. fenzlii (Grunow) Cleve (1894 : 59). The
main differences appear to lie in the shape of the axial and central
areas, and in the size of the valves. 1In the Sundays River a number of
specimens were closely scrutinised and were placed in the species Caloneis
permagna on account of the relatively narrower but distinctly lanceolate
valves, which were slightly protracted at the poles, and the lanceolate
axial area becoming inflated at the centre {sometimes slightly asymme-
trically). An examination of at least 25 specimens gave the following

range of variation in dimensions:- length 11C,0 - 160,0 um, breadth




39,0 - 47,0 pm, and striae 12 - 13 in 10 pm . The only previous record

of this species from South Africa is from some blind estuaries in the
Eastern Cape Provice (Giffen, 1963 : 222). Giffen's specimen measured

130,0 um long, 48,0 pm broad, and had 10 striae in 10 um .

Schrader (1971 : Pl. 4, Figs 4-9) illustrated some examples of Caloneis
permagna, but there is some doubt that Fig. 4 does in fact belong to this
taxon. The valve of this particular specimen is linear and was not
lanceolate. Figs 7-9 were, furthermore, considered by Schrader as

internal views of the valve, but these are more probably external views.

Euryhaline meschalobe - 5

Figs: 152-154.

Samples: SUN: 11, 76.

Caloneis silicula (Ehrenberg) Cleve var. truncatula (Grunow) Cleve

Cleve, 1894 : 52.
Hustedt, 1930 : 238, Figs 363, 364.

Synonyms: Navicula ventricosa var. truncatula Grunow in Van Heurck,
1880-83 : Pl. 12, Fig. 25.
Caloneis ventricosa var. truncatula (Grunow) Meister, 1912 : 116,

Pl. 17, Fig. 5.

Taxonomic notes: Meister (1912 : 116) believed that the var. truncatula
should be linked with Caloneis ventricosa (Ehrenberg) Meister. Cholnoky
(1962¢c : 66) in contrast considered this variety as part of the range of
variation of Caloneis silicula, and accordingly sank the variety into the
species. Hustedt (1930 : 238) on the other hand elected to follow Cleve
(1894 : 52) in placing this taxon with Caloneis gilicula as a variety of
it. The latter view is adopted in this study simply because insufficient
material has been examined to make a carefully considered decision with

respect to its true systematic position.

Meioeuryhaline oligohalobe - 1

Samples: SUN: 26, 34, 47.
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CAMPYLODISCUS Ehrenberg, 1840a : 205

Campylodiscus clypeus Ehrenberg

Ehrenberg, 1840a : 205.

Van Heurck, 1880-83 : Pl. 75, Fig. 1.
Van Heurck, 1885 : 191.

Hustedt, 1930 : 448, Fig. 873.

Taxonomic notes: A number of specimens of this species, rarely recorded in
South Africa, were observed at three stations on the Sundays River. These
were quite typical, and had the following dimensions:-~ "diameter"

109,5 - 155,0 ym, costae 1 - 2 in 10 pum .

Euryhaline mesochalobe - 5

Fig: 155.

Samples: SUN: 11, 35, 37, 41, 65, 74, 76, 77, 82.

Campylodiscus echeneis Ehrenberg

Ehrenberg, 1840a : 206

Van Heurck, 1880-83 : Pl. 76, Figs 1, 2,
Van Heurck, 1885 : 191.

Hustedt, 1930 : 449, rFig. 875.

Hendey, 1964 : 291, Pl. 40, Fig. 14.

Taxonomic notes: There is some doubt that the specimen placed in this
species is correctly identified as such. Although Campylodiscus clypeus
occurred at this station, as well as rarely in the sample in question

(SUN 66 - NIWR), this example did not accord with the description of C.
clypeus., The central region within the marginal area was covered with
scattered puncta, variable in size, but not as clearly radially arranged
as shown in the various illustrations of (. echeneis, neither were they
arranged as a distinctly demarcated region. The size of the pores were
apparently smaller, and the number in each row were, however, denser than
given in the description of (. echeneis (cf. Hustedt, 1930 : 449). Never-
theless this specimen is considerxed better placed in this taxon than in C.

clypeus.

Cholnoky (1963a : 239) reported (. echeneis from the Swakop River in South
West Africa (slide no. SWA 59 - NIWR), but an examination of the appro-
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priate material showed conclusively that the forms found therein could not
be identified as (. echeneis, but were rather C. clypeus. All his
specimens had clearly demarcated central regions, and marginal regions
interrupted by a hyaline area of variable development. Neither of these
two features applies to (. echenels as illustrated by Hustedt (l.c., Fig.
875). Van Heurck (1880-83 : Pl. 76, Fig. 1) or by Schmidt (in Schmidt et
al., 1874-1959 : Pl. 54, Figs 3, 4).

Eurvhaline mesochalobe - 5
Figs: 156, 157

Samples: SUN: 66.

CAMPYLONEIS Grunow, 1862 : 429

Campylonets grevillerl (W. Smith) Grunow

Grunow, 1867 : 10.

Van Heurck, 1880-83 : Pl. 28, Figs 8 - 12.
Van Heurck, 1885 : 134.

Hustedt, 1931-59 : 321, Fig. 781.

Synonyms: Cocconeis grevillei W. Smith, 1853 : 22, Pl. 3, Fig. 35.

Taxonomic notes: A single example of this species was observed at the
mouth of the Great Fish River (Station 14, Sample FIS 28). The size of
this specimen was about the minimum that has been recorded up till the
present; its length was 20,0 um and its breadth 12,0 um. The latter
dimension is, however, somewhat smaller than the width given in Hustedt
(L.c.). The raphe valve had the typically straight raphe with slightly
curved central pores. The transapical striae were punctate, and numbered
18 in 10 pm . Attached to this valve was the characteristic internal
skeleton consisting of an axial rib with radiating branches joined at their
outer ends to a marginal rim. The small knots described by Hustedt (l.c.)
appeared to be nearer the rim than halfway along the branch. The rapheless
valve had rather coarse areolae in roughly radiating rows with the largest

areola nearest the axial area, where they measured 8 in 10 pm .

Oligoeuryhaline polyhalcbe - 10
Figs: 158-160

Samples: FIS: 28,
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COCCONFIS Ehrenberg, 1838 : 193

Cocconeis engelbrechtii Cholnoky

Cholnoky, 1955a : 16, Figs 11 - 16,

Taxonomic notes: This is a relatively recently described species, which, f
as far as is known, has only been found in Southern African brackish
waters. A recent transmission electron microscope study of this species
has elucidated more clearly the structure of the valves. The raphe valve
has a straight simple raphe with fairly closely placed small central pores.
The distal ends of the raphe branches end abruptly with no apparent 1
terminal fissures, and do not reach the margin of the valves. The radial
transapical striae, slightly arcuate at the poles, consist of a single

row of round pores. Towards the margin of the raphe valve the valve

surface bends abruptly downwards then flattens out again to form a narrow
rim, whose extreme outer edge is structureless. Under the light micro-
scope this fold in the valve surface brings about a superficial similarity
to the raphe valve of Cocconeis placentula Ehrenberg (cf. Hustedt, 1931-59 :
347, Fig. 802a). The hyaline ring in C. placentula is a thickened rib
running parallel to the margin of the valve, and cannot be equated with the
apparent thickening of (. engelbrechtii, which is nothing more than the

downward curvature of the valve surface.

The structure of the rapheless valve is quite characteristic of the species.
The axial rib appears to be substantially thickened and joined to the
margin of the valve by lateral branches. These branches appear, in fact,

to be thickened transverse costae. The spacing of these costae is
irregular, and they usually occur at every third or fourth costa (some-
times every second costa). In some specimens the thickened costae do not
reach the axial rib. Between these strengthened costae there are 2 - 5

rows of pores, rectangular in shape with rounded corners.

The following dimensions are those obtained for specimens observed in the

Sundays River:- length 13,0 - 29,0 um, breadth 8,0 - 19,0 um, raphe valve

24 - 32 striae in 10 pm, rapheless valve 24 - 32 striae in 10 pum and
6 — 10 thickened costae in 10 pm. These dimensions enlarge to some extent

the existing known range of variation in the species.

Euryhaline mesohalobe - 5
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Figs: 161-167

Samples: SUN: 1-11, 13, 14, 35-37, 40-42, 53-57, 66, 67, 69, 70, 74, 75,
77-81, 83.

Cocconets microscopica Cholnoky
Cholnoky, 1959 : 17, Figs 105, 106.

Taxonomic notes: Not much can be said of this small Cocconeis species as
only a single example was observed at Station 2 on the Sundays River

(SUN 3 - NIWR). Archibald (1971 : 25) amended the original diagnosis to
include a smaller form having coarser striation. Unfortunately a printer's
error made the range of variation of the striae too great. The amended
dimensions should read - length 6,0 - 9,0 um, breadth 3,0 - 4,0 um and
striae 28 - 30 in 10 um . The Sundays River specimen was closer to
Cholnoky's original description, being 9,0 um long and 4,5 um broad, but
was similar to Archibald's Vaal River specimen in that it had 28 striae

in 10 um on both raphe and rapheless valves.

Euryhaline meschalobe - 5

Samples: SUN: 3,

Cocconets pediculus Ehrenberg

Ehrenberg, 1838 : 194, pl. 21, Fig. 11.
Hustedt, 1930 : 188, Fig. 259,
Hustedt, 1931-59 : 350, Fig. 804.

Taxonomic notes: A single typical example was observed in the Wit River
(SUN 34 - NIWR).
Mesoeuryhaline oligohalcbe - 2

Samples: SUN: 34,

Cocconets placentula Ehrenberg

Ehrenberg, 1838 : 194,
Hustedt, 1930 : 189, Fig. 260.
Hustedt, 1931-59 : 347, Fig. 802a, b.

Taxonomic notes: The few examples examined in this survey agreed in all
details with Pustedt's descriptions (l.c.). Due to its superficial

similarity the raphe valve of (. engelbrechtii Cholnoky (see above) could




be confused with this taxon. The two species can, however, be fairly

easily distinguished by means of the hyaline ring near the margin of the
valve in C. placentula. This hyaline ring is probably a thickened ridge
running round the valve. In (. engelbrechti? a similar ring results from a
downward folding of the valve face. A description of this ring as seen

under the TEM is given above under E. engelbrechti<.

Pleioceuryhaline oligohalobe - 3
Samples: SUN: 1, 8-10, 13, 36.
FIS: 14, 37.

Cocconets placentula var. euglypta (Ehrenberg) Cleve

Cleve, 1895 : 170.
Hustedt, 1930 : 190, Fig. 261.
Hustedt, 1931-59 : 349, Fig. 802c.

Synonyms: Cocconeis euglypta Ehremberg, 1854 : P1. 34/6A, Fig. 2.
Cocconets lineata var. euglypta (Ehrenberg) Grunow in Van

Heurck, 1880-83 : Pl. 30, Figs 33, 34.

Taxonomic notes: Cholnoky (1963b : 164 under C. placentula) claimed to
have seen intermediate forms linking the nominate variety with var.
euglypta. He therefore sank this variety and considered the other varieties
as synonymous with Cocconeis placentula (cf. Cholnoky, 1970c : 10). In an
examination of Cholnoky's slide no. N.G. 6 (NIWR) on which the interme-
diates were supposed to be in abundance, no series could be found which
could adeqguately substantiate this claim. In the Sundays River interme-
diates were also not evident, and consequently the variety var. euglypta
has been retained as a separate entity.

Pleioeuryhaline oligchalobe - 3

Samples: SUN: 11, 17, 31, 34, 45.

C. placentula var. lineata (Ehrenberg) Van Heurck

Van Heurck, 1885 : 133,
Hustedt, 1931-59 : 348, Fig. 8024.
bPatrick and Reimer, 1966 : 242, Pl. 15, Figs 5, 6.

Synonyms: (Cocconeis lineata Ehrenberg, 1841 (1843): 81 (369).

Taxonomic notes: Two raphless valves of a (occoneis species have been

tentatively placed in this variety of C. placentula. Their dimensions of
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length (20,6 - 23,0 um) and breadth (11,3 - 11,7 pm) fit comfortably into
the range given by Patrick and Reimer (l.c.), but the striae appeared to
be somewhat denser than given in any of the descriptions. When measured
along the axial area there were 17 - 18 striae in 10 um, while along the
margin of the valve the striae numbered 14 - 16 in 10 um. The specimens
observed in this sample (SUN 5 - NIWR) differed from Hustedt's (l.c.)
illustration of the variety by having much coarser, distinctly punctate
striae. 1In this regard they correspond more closely with the drawing

given by Patrick and Reimer (1966 : P1. 15, Fig. 6).

Pleioeuryhaline oligchalobe -~ 3

Samples: SUN: 5,

Cocconets scutellum Ehrenberg var. parva (Grunow) Cleve

Cleve, 1895 : 170.
Hustedt, 1931-59 : 338, Fig. 791.
Hendey, 1964 : 180.

Synonyms: Cocconeis scutellum f. parva Grunow in Van Heurck, 1880-83
Pl. 29, Figs 8, 9.

Taxconomic notes: Only a few specimens of this taxon were observed in this
study, and this does not permit a more detailed description of the
variety than that found in the literature available at the present time.
Hendey (1964 : 180) gives perhaps the fullest description in the
following:~- "Valves elliptical, small, often rhombic, with narrow axial
area, valve surface punctate. Marginal puncta elongated, otherwise
similar to the type. Length of valve 20 - 25 um". Hustedt (1931 - 59
338) observed specimens up to 30,0 um in length, and gives 11 - 14 striae
in 10 yum for the species. In most of the examples in this study the
var. parva had 16 striae in 10 yum . One specimen (Fig. 168) from Station 3
on the Sundays River had a structure rather similar to €. scutellum var.
ornata from Kamtschatka as illustrated in Van Heurck (1880-83 : Pl. 29,
Fig. 7). Near the margin of this valve there is a thickened ring with
side branches reaching the margin of the valve between every second or
third transapical stria. This specimen had 14 striae in 10 um . In most
of the other examples the transapical striae near the margin appear to
become a double row of pores.

Pleioeuryhaline polyhalobe - 7
Fig.: 168

Samples: SUN: 5, 69.

FIS: 15.
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Cocconets thumensis Mayer

Mayer, 1919 : 199, Pl. 6, Fig. 24a, b.
Hustedt, 1931-59 : 346, Fig. 801.

Taxonomic notes: There is some doubt that the two specimens allotted to
this taxon actually belong here. One specimen, 9,0 pm long, 6,5 um broad
and having 14 striae in 10 um, was recorded from Station 1 on the Sundays
River, i.e. the lowermost station in the estuary. Although this specimen
might agree with the description, the ecological circumstances in which
it was found, i.e. extremely brackish water, does not seem to fit the
species. Most other records of this species in South Africa are from
freshwater habitats. The other specimen observed from Station 4A, also
brackish water, appeared to agree more with specimens drawn by Hustedt in
A. Schmidt's Atlas (1874-1959 : Pl. 407, Figs 8-11). These specimens had
much finer striation, 24 in 10 pm on the rapheless valve, and 30 - 32 in
10 um on the raphe valve. Cholnoky (1959 : 17, Fig. 107, 108) criticised
Hustedt (cf. 1931-59 : 346, Fig. 801) for accepting Mayer's (1919 : 199,
Pl. 6, Fig. 24a, b) "sehr primitive Zeichnung" and his "unzuverlassigen
Angaben uUber die Streifenzahl", asserting that the correct striae count
was 28 striae in 10 um for the raphe valve and 22 in 10 pm for the
rapheless valve. Cholnoky's grounds for this criticism were highly
questionable, since it is most unlikely that he examined Mayer's type
specimens. Hustedt's examples from Schmidt's Atlas are alsoc greatly
different from the original description, making them also doubtful
members of this taxon, despite Cholnoky's (l.c.) belief that these

represent (. thumensis more closely than Mayer's own original description.

Halophobe -~ O
Samples: SUN: 1, 14,

CONSCINODISCUS Ehrenberg, 1838 : 128

Coscinodiscus excentricus Ehrenberg

Ehrenberg, 183%a : 146.
Hustedt, 1927-30 : 388, Fig. 201.

Taxonomic notes: Hendey (1964 : 80) commented that the specific epithet is
often wrongly spelt 'excentricus', and used the spelling 'eccentricus' in

his work. Giffen (1970b : 90) on the contrary stated that 'excentricus'
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is the correct Latin form of the word. Hearn (1966) in his "Botanical
Latin" does not give 'ec-' as an alternative form of the prefix 'ex-',
despite the fact that he acknowledges that when a prefix ends in a
consonant and the following syllable starts with a conscnant the final
consonant may be changed to the first of the next syllable. The spelling

'excentricus' is therefore preferred to the other alternative.

Only two specimens having diameters of 22,5 - 26,0 jm were observed in
this study.

Mesoeuryhaline polyhalobe ~ 8
Samples: SUN: 3, 5.

CYCLOTELLA Xutzing, 1833 : 7

Cyclotella atomus Hustedt

Hustedt, 1937-38 : 143, Pl. 9, Figs 1-4.
Hasle, 1962a : 302, Figs 17-28.

Lowe, 1975 : 415, Figs 1, 2.

Schoeman and Archibald, 1976-80 : No. 1.

Description: Valves very small, 3,5 - 10,5 um in diameter. Marginal
zone 1/6 to 1/3 of the diameter, radially striate; costae 16 - 24 in

10 1m, every second to sixth costa apparently thickened. Central zone
smooth, with a single isolated stigma near the marginal zone. In girdle

view the cell is rectangular, eccentrically undulate.

Under the electron microscope the apparently thickened costae are
recognised as hollow tubes projecting into the valve mantle (Hasle 1l.c.),
which are regarded by Lowe (l.c.) as strutted processes. The isolated
stigma is also seen as a strutted process having three struts (Lowe l.c.).
The transition from the structureless central zone to the striate
marginal zone is indistinct. The intercostal areas (striae) consist of

a sieve-membrane in which the pores are arranged in radial rows (Geissler,
Gerloff, Helmcke, Krieger & Reimann, 1961 : 11, pl. 216).

Taxonomic notes: Having examined Hustedt's type slide, Ac 1, 48
(Bremerhaven), the accuracy of Hustedt's (l.c.) description was confirmed,

but a number of larger specimens were observed on the type slide
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(reaching 5,8 um in diameter). The specimens found in the Sundays River
and the Great Fish River were identical in structure to the type specimens,
but had a greater range of variation. The diameter varied from 3,9 -

8,0 um . The number of striae in 10 lim was generally 20, although a few
specimens with 17 or 24 striae in 10 pm were also recorded. This is the

first time that this species has been recorded from South African waters.

Meioeuryhaline oligohalobe - 1

Figs: 15, 169-171

Samples: SUN: 5, 13, 23, 50-53, 72, 73.
FIS: 4, 6, 7, 11, 12, 16, 21-26, 29-32, 37, 39, 40.

Cyclotella caspia Grunow

Grunow, 1878 : 126, Pl. 4, Fig. 19.

Hasle, 1962a : 299, Pl. 1, Figs 1-11; Pl. 2, Figs 12-16; Pl. 6,
Figs 29-3la.

Hustedt, 1927-30 : 347, Fig. 177.

Description: Cells small, 3,5 - 22,0 um in diameter, short cylindrical;
in girdle view rectangular. In valve view valves circular, with a more
or less marked tangential fold of the surface. Valve face divided into
a distinct striate marginal zone, about a third to a quarter of the
diameter in width, and a structureless central zone usually containing a

single isolated stigma; striae 16 - 28 in 10 pum .

Taxonomic notes: Giffen (1963 : 226, Figs 42, 43) observed a minute
Cyclotella species from a slightly brackish to freshwater pool in the
Gulu River. He was unable to identify it and preferred to record it as

an unidentified taxon. Forms identical to Giffen's unidentified species
were noted in the Sundays and Great Fish rivers (Figs 172-174), and were
sometimes fairly abundant in the samples. Some of these specimens were
examined under TEM and by this means an identification was made possible.
Comparison of these specimens (Figs 513, 514) with forms identified by
Hasle (l.c.) as Cyclotella caspia showed clearly that they were the same as
Hasle's material. The concentric area of the marginal zone not covered by
the inner membrane is clearly seen forming the somewhat oval apertures on
the inner side of the valve. The single strutted process in the structure-

free central zone is seen distinctly in Figures 513, 514, while the

marginal spines can just be detected in Figure 514 as thickenings of the
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marginal ends of every third or fourth costa. The perforate membrane
(Fig. 513) appears to consist of rows of pores of more or less the same
size, contrasting with Hasle's specimens in which the pores along the

costae were somewhat larger.

C. caspia has not previously been recorded from Africa, although it is
known from the Mediterranean Sea, the Caspian Sea and North Sea coasts.
The Sundays and Great Fish River specimens are the first identification of

this species from Africa and possibly from the Southern Hemisphere.

Euryhaline mesochalobe - 5

Figs: 172-174, 513, 514

Samples: SsuN: 1. 3, 5, 6, 8, 9, 11, 13, 18, 19, 35, 36, 41, 42, 53-55, 57,
64, 65, 67, 69, 70, 74, 76-78, 80-82, 85.
FIS: 20, 22, 23, 25-27, 32.

Cyclotella kuetzingiana Thwaites

Thwaites, 1848 : 169, Pl. 11/D, Figs 1-5.
Hustedt, 1927-30 : 338, Fig. 171a.

Taxonomic notes: The forms designated to this taxon are somewhat doubtful
representatives, but are identical to specimens identified as (. Keut—
zingiana by Cholnoky (1970c : 10) in sample 8 in his Marble Hall paper.
The forms observed here were in some ways very similar to . caspia
described above. The diameter of the valve varied between 4,5 pum and

7,5 pm, and had 16 - 18 striae in 10 ym . They differed, however, from
the afore mentioned species in their structure. The striae were longer
being about half the radius in length, and the central zone of the wvalve
was filled with scattered but fairly closely spaced puncta. The structure
of these forms was to a certain degree reminiscent of a Stephanodiscus,
but a ring of marginal processes was not visible. A transmission electron
study of these forms might indeed necessitate their transfer to this
genus. The size of these forms was smaller than the typical (. keut-
zingiana, and the striae were somewhat denser. Until, however, electron
microscope studies of these specimens are possible, it is preferable to

retain them in this taxon with some reservation.

Meioeuryvhaline oligohalobe - 1.
Samples: SUN: 15-17, 21-23, 31, 32, 50-52, 61-63, 72, 73.
FIS: 11.
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Cyclotella meneghiniana Kutzing

Kutzing, 1844 : 50, Pl. 30, Fig. 68.
Hustedt, 1927-30 : 341, Fig. 174.

Taxonomic notes: (. meneghiniana is a very commonly recorded taxon, but
its identification has been made awkward by the description of Cyclotella
cryptica Reimann, Lewin and Guillard (1963 : 75-83). (. cryptica was
distinguished from (. meneghiniana mainly on the grounds that in C.
cryptica there was no well defined border between the striate marginal
zone and the central zone as is the case in C. meneghiniana. In small
valves of (. cryptica projections of the striae extend to the centre of
the valve so that the central zone disappears altogether. 1In larger
valves the depth of penetration of the striae extensions into the central
zone is variable leaving an ill-defined border between the two zones.
Superficially C. meneghiniana and C. cryptica appear to be distinct
species, and Reimann (personal communication) claimed that sexual events
,i? (auxospore formation) did not change the ultrastructural phenotypic
appearance in their (. eryptica isolate. However, receht studies by
Schultz and Trainor (1968, 1970) and Schultz (1971) have shown that C.
cryptica, when placed in media with very low salinities, can produce valves
with structure identical to (. meneghiniana, but revert to valves with the
C. cryptica pattern at higher salinities. Schultz (1971 : 1288) stated
| that increasing salinities did not induce clones of (. meneghiniana to
produce valves with a C. cryptica pattern. In contrast Desikachary and
Rao (1973 : 78-91) and more recently Hoops and Floyd (1979) have provided
evidence that (. meneghiniana is capable of producing the valve pattern

typical of C. ecryptica.

Schoeman and Archibald (1976-80 : No. 6) have recently re-examined
Kutzing's type material of C. meneghiniana (Kutzing mat. No. 133 =

BM 17988) from Ferrara, as well as Van Heurck's slides of (. meneghiniana
(VHS No. 478 = BM 26789), the £. minor (VHS No. 479 = BM 26790) and the
var. rectangulata (VHS No. 480 = BM 26791). On all these slides both
typical C. meneghiniana valves and valves, which can only be identified

as C. cryptica under the light microscope, were observed. Furthermore

s
—

there were so many intermediate forms, particularly on slide VHS No. 479,

that it was impossible to differentiate them as either (. meneghiniana or

C. eryptica. With this evidence in mind, and having studied the observa-
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tions of Schultz, Desikachary & Rao, and Hoops & Floyd, the conclusion

was reached by Schoeman and Archibald that C. meneghiniana and C. cryptica
are actually conspecific. In view of Schultz'z (1971 : 1288) observations
that the polymorphism in 'C. cryptica' is influenced by the salinity it
would appear that (. meneghiniana has two ecoforms, viz. C. meneghiniana
ecoform meneghiniana in fresh or very low salinity water, and (. mene-

ghiniana ecoform cryptica adapted to highly saline brackish water.

Schoeman and Archibald (l.c.) also examined a number of specimens from

the prototype culture {(clone T-13L of Guillard - cf. Reimann et al.,

1963 : 75). Unfortunately these were all very small forms (diameter

6,0 - 7,3 um), but structurally (seen under TEM) were identical to the
illustrations given by Reimann et al. When examined under SEM, Schoeman
and Archibald (l.c.) noted some differences between (. cryptica and the
Kutzing type material in respect of the external structure of the marginal
strutted processes. However, in a number of other materials containing

C. meneghiniana, examined under SEM, a range in the structure of the
marginal strutted processes and their associated spines were observed.

This range suggested a link between the two species as well.

In the Sundays and Great Fish rivers both (. meneghiniana valves (Figs 16,
17, 19, 175-177) and C. cryptica valves (Figs 18, 178-180) were observed.
Valves typical of (. meneghiniana were more frequently observed and were
often abundant. In contrast positively identified specimens of (.
cryptica were always isolated examples in association with (. meneghiniana
(in the enumeration of the samples below those with positive records of C.
eryptica are indicated by an asterisk). Some unusually small specimens
with typical (. meneghiniana structure were observed. The smallest

(Figs 16, 175) had a diameter measuring only 5,0 um, and they had 8 - 10
striae in 10 pm . The largest specimen of (. meneghiniana was 30,5 pm in
diameter, while a striae count as low as 6 in 10 pum was measured in a few

specimens.

Pleioeurvhaline oligohalcbe - 3.

Figs: 16-19, 175-180, 515-517

Samples: SUN: 1-11, 13, 15-19, 21-28, 30-37, 41-43, 45-48, 51, 53-55, 57,
60*, 61, 62*%, 63*, 64-66*, 67, 69, 72-75, 77, 78, 80 81*.
FIS: 1, 3, 4, 6%, 8, 10-18, 20, 21, 23-26, 28-33, 37-40.

* = Positive identification of (. eryptica.
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CYLINDROTHECA Rabenhorst 1848-60 : No. 801.

Cylindrotheca fusiformis Reimann and Lewin var. enodis Reimann and Lewin
Reimann and Lewin, 1964 : 289, pl., 121, Fig. 7; Pl. 122, Figs 5, 6.

Taxonomic notes: In examining the diatom associations of Station 1 on the
Sundays River, a small Cylindrotheca species, whose dimensions were much
too small to be associated with the relatively well known Cylindrotheca
gracilis (Brebisson ex Kutzing) Grunow (cf. Hustedt, 1930 : 393, Fig.
746), was observed. The small specimens, illustrated in Figures 20, 181,
182, fitted very closely the dimension range of C. fusiformis var. enodis.
Although it was not possible to determine with certainty whether the raphe
fissure was interrupted at the middle or not, the short length (32,0 -
33,6 pm) and narrow width of the valve (2,1 - 3.7 um) place it in the var.
enod’s rather than in the nominate variety of this species. The number of
fibulae in 10 um were, however, slightly less than given in the description
of the var. enodis, being 24 in 10 pm . This is the first record of this

taxon for South Africa, and possibly the first outside its type locality.

Meioeurvhaline polyhalobe - 9.
Figs: 20, 181, 182

Samples: SUN: 1, 83.

Cylindrotheca gracilis (Brebisson ex Kutzing) Grunow

Grunow in Van Heurck, 1880-83 : Pl. 80, Fig. 2.
Van Heurck, 1885 : 186.

Hustedt, 1930 : 393, Fig. 746.

Reimann and Lewin, 1964 : 290, pPl. 130, Figs 4-6.

Synonyms: Ceratoneis gracilis Brebisson ex Kutzing, 1849 : 89.
Cylindrotheca gerstenbergeri Rabenhorst, 1848-60 : Alg. Sachs.
No. 801; 1864 : 145.

Taxonomic notes: According to Reimann and Lewin (1964 : 283) Rabenhorst
established the genus Cylindrotheca for the single species (. gersten—
bergeri. However, some ten years previously Brebisson had named this
species Ceratoneis gracilis, and it was published as such by Kutzing in
1849. It was Grunow (in Van Heurck, 1880-83 : PL. 80, Fig. 2) who
recognised that the two species were identical, and consequently proposed

the combination, Cylindrotheca gracilis. Reimann and Lewin (l.c. : 290) in
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their study of the genus Cylindrotheca retained two varieties of C.
gractlis, viz. var. gracilis and var. major Grunow (in Van Heurck, 1880-83 :
pPl. 80, Fig. 1). Hustedt (1930 : 393), on the other hand, sank the var.
major into the species, presumably because he observed specimens with
intermediate dimensions. In the Sundays and Great Fish rivers specimens of
this taxon had the following dimensions:- Length 85,0 - 134,0 pm, breadth
4,0 - 6,0 um, and had 18 - 20 fibulae in 10 pm. In the brackish water of
the Harmony Gold Mine storage dam, however, Cholnoky (1966¢ : 164,
dimensions taken from Cholnoky's original analysis sheet) recorded
specimens up to 158,5 pm in length, 6,0 pm broad and having 17 fibulae in
10 pm. This provides some evidence of specimens intermediate between the
var. gracilis and the var. major, which are apparently distinguished solely
on differences in dimension. The distinction of the var. major is
therefore no longer tenable on the basis of this evidence. Hustedt (l.c.)
commented that the lack of records of this species is probably caused by
the destruction of the valves in the acid cleaning technique in the
preparation of samples for permanent mounting. Nevertheless both in
Cholnoky's study and in the present investigation of the diatoms in the
Sundays and Great Fish rivers the acid cleaning method was employed for
cleaning the frustules without loss of valves of this species. It is more
likely that specimens are over-looked on account of their weakly silicified
valves.
Euryhaline meschalobe - 5.

Samples: SUN: 1, 6, 35, 57, 83, 84,

FIS: 16, 19, 32,

CYMATOPLEURA W. Smith, 1851 : 12,

Cymatopleura litbrile (Ehrenberg) Pantocsek

Pantocsek, 1902 : 91, pl. 11, Fig. 277.
Hustedt, 1930 : 425, Fig. 823, as Cymatopleura solea (Brébisson)
W. Smith.

Synonyms: Navicula librile Ehrenberg, 1832 : 81.
Frustulia quinquepunctata Kutzing, 1833 : 554, Pl. 13, Fig. 28.
Cymbella solea Brébisson in Bré&bisson & Godey, 1835 : 51.
Surirella solea (Brébisson) Brébisson, 1838 : 17.
Cymatopleura solea (Brébisson) W. Smith, 1851 : 12, Pl. 3,
Figs 8, 9.
Cymatopleura apiculata W. Smith, 1853 : 37, Pl. 10, Fig. 79.
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Taxonomic notes: In a recent study of this taxon Schoeman and Archibald
(1976-80 : No. 6) have reviewed the literature and examined various old
materials, collected or studied by Ehrenberqg, Kﬁtzing, de Brébisson and
W. Smith, in an effort tc determine the correct relationship between
Navicula librile Ehrenberg, Frustulia quinguepunctata Kutzing and
Cymatopleura solea (Brébisson) W. Smith. Not only did a critical review
of the early literature reveal that contemporary authors considered these
three species as conspecific, but a study of their material, obtained
from various Institutions, confirmed this. Consequently Navicula librile
Ehrenberg (1832 : 81) must be regarded as the correct basionym of the
species, and Pantocsek (1902 : 91) as the first to propose the correct

combination for this taxon, viz. Cymatopleura librile.

Further study of these materials, as well as numerous examples from Van
Heurck's Type Slide collection, convinced Schoeman and Archibald (l.c.)

: B that infraspecific taxa, based on morphological variations or differences

in dimension, are no longer tenable in (. Ilzbrile. 1In a single population
valves with fairly deeply constricted central portions can be found
together with almost parallel-sided forms, and are linked by intermediates.
W. Smith (1853 : 37, Pl. 10, Fig. 79) used the "apiculate" poles of some
specimens as his chief diagnostic character distinguishing Cymatopleura
apiculata from C. solea. BHe was, however, not altogether certain that

C. apiculata could stand as a true species. In this respect Schoeman and
Archibald (l.c.) also found that the poles in this taxon vary from

cuneate to obtuse~cuneate having almost smoothly rounded to subrostrate
apices. The shape of the pole and its apex cannot therefore be used as

a diagnostic character, and (. apiculata has consequently been united with

the nominate variety.

As a result of their investigations, Schoeman and Archibald (l.c.) have
not differentiated between the numerous forms and varieties ascribed to
this taxon (cf. Cleve-Euler, 1952 : 95, Fig. 1519, as (. solea). These
infraspecific taxa are listed as synonyms of (. librile by Schoeman and
Archibald (l.c.). Cholnoky's (1962a : 17; 1970c : 11) contention that the
distinction of varieties in (. librile is purposeless, is therefore

supported by these investigations.
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Specimens of C. librile, observed in this study, were quite typical, and
measured 46,5 - 105,0 pum long and 14,0 - 24,0 um broad, and had 8 - 10

fibulae and 32 transapical striae in 10 pm.

Meiceuryhaline oligohalobe - 1.
Samples: SUN: 18, 45.
FIS: 14, 25.

CYMBELLA Agardh, 1830 : 1.

Cymbella cistula (Ehrenberg) Kirchner

Kirchner, 1878 : 189.
Hustedt, 1930 : 363, Fig. 676a.
Hufford and Collins, 1972 : 192-195, Figs 1-24.

Taxonomic notes: There appears to be some confusion over the correct
authority for this taxon. Van Heurck (1885 : 64) ascribed it merely to
Hemprich, although Cocconema cistula, cited as a synonym, is attributed
to Ehrenberg., Hustedt (1930 : 363) credits Grunow with the present
combination, probably because he thought Grunow was responsible for this
name in the legend to Pl. 2, Fig. 12 in Van Heurck's (1880-83) Atlas.
VanLandingham (1969 : 1168) cited the authority as (Hemprich in Hemprich
and Ehrenberg, 1828) Kirchner, 1878. Hufford and Collins (1972) give
(Ehrenberg) as the correct authority, and this view point is followed by

Patrick and Reimer (1975 : 62). Due to the lack of the necessary

literature it is not possible at present to substantiate any of the above

claims. The authority of this species preferred in this study is

(Ehrenberg) Kirchner. This choice is based on the greater likelihood that

in a joint paper by Hemprich and Ehrenberg the latter would have been

responsible for describing the diatoms. Furthermore Kirchner's (1878)

apparent use of the combination Cymbella cistula predates that of Grunow.

Hufford and Collins (1972) studied the morphological variability of a
natural population of (. cistula, and demonstrated a wide range in valve
shape. Striae density was alsc more variable than hitherto given in any
descriptions. These observations bring into question the taxonomic

position of Cymbella kappii Cholnoky (1956 : 61, Figs 17-20). Cholnoky

(1953a : 152, Figs 12-16) originally described this taxon as a variety of

Cymbella turgidula Grunow, and discounted any close relationship to C.
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cistula. Despite Cholnoky's denials on more than one occasion (Cholnoky,
1957b : 59, Figs 21-28; 1966b : 179) (. kappii may indeed form part of the
range of variation of C. cistula. A further discussion of the taxonomic
position of C. kappii in relation to (. cistula will be found under the

treatment of C. kappiz.

Meioeuryvhaline oligohalobe - 1
Samples: SUN: 25, 43, 44, 46, 47.
FIS: 31,

Cymbella cistula var. maculata (Kutzing) Van Heurck

Van Heurck, 1885 : 64.
Grunow in Van Heurck, 1880-83 : Pl. 2, Fig. 1l6.
Hustedt, 1930 : 363, Fig. 676b.

Taxonomic notes: Hufford and Collins (1972), as mentioned above, studied a
population of Cymbella cistula displaying a wide degree of polymorphism.
In some of these examples, particularly the smaller ones, they observed
that the isolated pores at the end of the central striae were indistinct.

Furthermore the number of striae were denser than normally given for the

type. These observations led them to the conclusicn that these forms of
C. ceistula could easily be mistaken for the var. maculata. Hustedt (1949%a
117, Pl. 9, Figs 12-20) observed a similar range of variation, illustrating
some specimens without the isoclated puncta at the centre. He considered
this range of variation as "Kummerformen" of the species, and felt he
could not link them to C. cistula var. maculata on account of their size.
However the only apparent difference between the nominate variety and the
var. maculata is the presence or absence of isolated puncta at the ends
of the central striae. Considering the uncertainty of this characterisctic
a thorough revision of this taxon and its near relatives needs to be
undertaken. A single specimen 75,0 um long, 17,5 pm broad and having 6
striae in 10 um, observed at Station 2 on the Great Fish River, has been
placed in this taxon.

Meioeuryhaline oligohalobe - 1.

Samples: FIS: 20.




- 91 ~

Cymbella kappii (Cholnoky) Cholnoky
Cholnoky, 1956 : 61, Figs 17-20.
Synonyms: Cymbella turgidula var. kappii Cholnoky, 1953a : 142, Figs 12-16.

Description: Valve asymmetrical, semi-lanceolate with wider convex dorsal
side and a slightly gibbous central portion of the ventral margin, poles
usually protracted into relatively short subrostrate to rostrate apices;
length 22,5 - 44,0 um, breadth 7,0 - 10,5 um. Raphe branches straight,
inclined slightly towards the dorsal margin; filiform near the poles with
dorsally curved terminal fissures, but band-like over most of its length
with the proximal end of the outer fissure curving first ventrally and
then abruptly dorsally to the central pores. Axial area narrow linear,
with at the most a slight widening at the central nodule; central area
lacking. Transapical striae on dorsal side somewhat radial with a few
central striae almost parallel, and polar striae more strongly radial;

8 - 12 in 10 pm at the centre, and 11 - 15 in 10 um at the poles; polar
striae of the ventral side strongly radial. The striae distinctly
punctate, 22 - 24 puncta in 10 pm; the central 2 - 4 (most commonly 2)

striae on the ventral side terminating in a stigma.

Taxonomic notes: Cymbella kappii was first described by Cholnoky (1953a
142, Figs 12-16) as a variety of (. turgidula Grunow, but was later elevated
to species rank (Cholnoky, 1956 : 61, Figs 17-20). 1In discussing

the relationships of this species Cholnoky placed C. kappii between C.
turgidula Grunow (cf. Hustedt, 1930 : 362, Fig. 670) and (. tumidula
Grunow (cf. Hustedt l.c. : 361, Fig. 669), but did not compare it with C.
cistula (Ehrenberg) Kirschner (cf. Hustedt l.c. : 363, Fig. 676a). A
recent paper on the morphological variations of (. c¢istula (cf. Hufford
and Collins, 1972) has prompted a re-examination of the affinities of (.
kappii, particularly its relationship to (. c¢istula. Hufford and Collins
observed a much wider range of variation in (. c¢Zstula than hitherto
described, and compared their results with the dimensions given by other
authors. Their dimensions are summarized in the first column of the table

below.
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C. cistula C. kappii C. turgidula C. tumidula

Length in pm 20,0 - 180,0 22,5 - 44,0 30,0 - 50,0 25,0 - 35,0

Breadth in pym 10,0 - 36,0 7,0 - 10,5 10,0 - 15,0 6,0 - 9,0

Dorsal striae
(centre) 6 - 10 8 - 12 9 - 10 13 - 16
No. in 10 pm

Dorsal striae
(poles) 12 - 14 11 - 15 finer up to 20
No. in 10 um

Puncta in stria

No. in 10 pum 18 - 22 : 22 - 24 24
Isolated puncta
(no.) 1 -5 2 -4 2 2

For comparative purposes this table also includes the relevant information
for C. kappii, C. turgidula and C. tumidula. Since Cholnoky's type
material is missing from the NIWR diatom collection, data for C. kappii was
obtained from the examination of Cholnoky's slides from Natal (TUG 275 and
TUG 324 - NIWR) and South West Africa (SWA 138 and SWA 148 - NIWR). This
data as well as further information from other South African material is
summarized in column 2 of the table. The data for the remaining two
species was taken from Hustedt (1930 : 361, 362). From the table it is
obvious that, where measurable parameters are concerned, there is a great
deal of overlapping in the dimensions of the four species under discussion.
The length range of (. kappi7? fits into the range of the other three
species, but in width it comes closest to (. twumidula, although it forms a
continuous series with C. c¢istula and C. turgidula. On the basis of striae
counts taken at the centre of the valve and at the poles the first three
species appear to form a group, and only (. tumidula is distinct, having
finer striation. When the number of puncta composing the striae are
considered, C. kappii forms a neat bridge between C. cistula and C.
turgidula. Finally the literature states that (. turgidula and C.

tumidula constantly have two isolated puncta on the ventral side, while C.
czstula has one to five. Cholnoky's (1953a : 142, Figs 12-16) original
diagnosis of (. kappii gave two isolated puncta, and this is pointedly
emphasised later (Cholnoky, 1957b : 59) to distinguish it from C. cistula.

However examination of the material from Natal and South West Africa,
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identified as C. kappii by Cholnoky himself, showed that, whereas 2
isolated puncta is the commonest situation, specimens with up to 4

isolated puncta were not infrequent.

Considering the evidence above, the valve shape and the structure of the
raphe the conclusion is reached that C. KkappiZ has a much closer relation-
ship to C. ctstula, despite Cholnoky's (1966b : 179) strong condemnation
of Round (1961 : 64, Fig. 53) for suggesting this. Cholnocky (1968a : 29)
firmly stated that C. kappii .. "Mit (. cistula (Hemprich) Grunow zeigt
nicht einmal eine morphologische Khnlichkei;". It is also clear that the
Cymbella group containing C. Rappii is in need of revision. Until this
has been achieved with reference to type material C. kappi? will be
retained as a valid species.

Meioceuryhaline oligochalobe ~ 1.
Figs: 183, 184
Samples: SUN: 45-48.

FIS: 20.

Cymbella kolbei Hustedt
Hustedt, 1949b : 46, Figs 20-26.

Taxonomic notes: This species is rare and there are few records of the
taxon to be found in the literature. A few typical examples were recorded
in both the Sundays and Great Fish rivers. The dimensions of these
specimens were as follows:~ length 24,5 - 26,5 pm, breadth 7,5 - 9,5 pum,
striae 10 - 12 in 10 pm in the middle of the valve and up to 16 in 10 pum
at the poles. Although seldom recorded elsewhere Cholnoky has found it
fairly frequently throughout Southern Africa. As in the case of Kolbe and
Krieger (1942 : 350, PL. 3, Figs 16-18) it may have been confused with C.
hustedtii Krasske (1923 : 204, Fig. 11), thus accounting for an apparent
rare distribution.

Mesoeuryhaline oligohaloke - 2,

Fig.: 185
Samples: SUN: 26, 47, 60
FIS: 25, 31.
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Cymbella microcephala Grunow

Grunow in Van Heurck, 1880-83 : Pl. 8, Figs 36-39.
Van Heurck, 1885 : 63.
Hustedt, 1930 : 351, Fig. 637.

Taxonomic notes: This seems to be a fairly cosmopolitan species, and the
examples seen appeared to be guite typical with no special features
requiring comment. In the Sundays and Great Fish rivers it was, however,

only found in two samples as isolated specimens.

Meioeuryhaline oligochalobe - 1.
Samples: SUN: 35.
FIS: 27.

Cymbella oahuensis Hustedt
Hustedt, 1942a : 98, Figs 193-195.

Description: Frustule in girdle view linear with slightly tapered truncate
apices. Valves naviculoid, very slightly asymmetrical; linear-lanceolate
to lanceolate in the smallest forms, poles varying from scarcely protracted
slightly rostrate apices to relatively long protracted poles with capitate
apices; length 13,4 - 49,0 um, breadth 3,0 - 5,0 um. Raphe straight and
filiform. Axial area narrow linear to narrowly lanceolate; central area
lacking. Transapical striae weakly radial throughout, sometimes parallel

at the poles; 24 - 28 in 10 um .

Taxonomic notes: Although it is apparently a rare species, scarcely
observed outside its type locality, a number of examples have been
examined in South Africa (Cholnoky, 1960a : 34; 1960b : 239; 1963c : 47;
1968a : 29; and Giffen, 1963 : 226). These observations as well as the
examination of individuals from the Sundays and Great Fish rivers have
allowed a much more comprehensive description of the species to be drawn
up (cf. above). Hustedt (l.c.) apparently saw only a few examples, and
was therefore unable to give the full range of size and variation in the
shape of the apices. With respect to these features a much greater range
was observed in the material examined in this study. On the other hand
features such as the axial area and the density of the striae were more

or less as given in the original diagnosis.
Euryhaline mesohalcbe - 5.
Figs: 186-188
Samples: SUN: 6-9, 12, 15-17, 30, 31, 35, 36, 41, 42, 57, 62, 64, 67, 74,

80, 81.
FIS: 7.




- 95 -

Cymbella pusilla Grunow

Grunow in A. Schmidt et al., 1874-1959 : Pl. 9, Figs 36, 37.
Grunow in Van Heurck, 1880-83 ; Pl. 3, Fig. 5.

Van Heurck, 1885 : 62.

Hustedt, 1930 : 354, Fig. 646,

Taxonomic notes: Cymbella pusilla is a common and well known species in
brackish waters. It was found frequently in the waters of the Sundays

and Great Fish rivers. These specimens had a wider range in dimensions
than that given by Hustedt (l.c.), being 13,5 - 28,0 um long, 4,0 - 5,5 um
broad and having 14 - 20 striae in 10 um (usually 16-18). Cholnoky

(1959 : 20, Figs 112, 113) reported some small specimens, only 12,0 um

long, but these were otherwise typical.

Euryhaline meschalobe - 5.
Samples: SUN: 1, 3-17, 21, 23, 24, 35-41, 47, 49-51, 53-56, 58, 61, 62,
64-68, 74-83.
FIS: 14, 18, 19, 25, 29, 40.

Cymbella ventricosa Kutzing

Kutzing, 1844 : 80, Pl. 6, Fig. 16.
Hustedt, 1930 : 359, Fig. 661.

Taxonomic notes: VanLandingham (1969 : 1244) attributed the combination,
Cymbella ventricosa, to Agardh. On the other hand Reimer (in Patrick and
Reimer 1975 : 48) disputed the fact that C. ventricosa sensu Kutzing
(1844 : 80) is the same as (. ventricosa Agardh (1930 : 9). Reimer (l.c.)
stated that he had examined Agardh's material and had found no Cymbella
forms, but specimens identified by Reimer as a small Rhopalodia were
present. This opinion seems to be shared by Grunow ({(cf. Van Heurck,
1880-83 : Pl. 3, Fig. 15), since he made a comment in the legend of the
plate concerned to the effect that the original species of Agardh is a
variety of Epithemia gibberula (= Rhopalodia gibberula). Reimer (l.c.)
consequently deemed (. ventricosa Kitzing a later homonym of Agardh's
combination, and thus renamed Kutzing's taxon Cymbella minuta Hilse ex
Rabenhorst. Since neither Agardh's type material nor all the relevant
literature is available for personal scrutiny, the more commonly accepted
name, Cymbella ventricosa Kutzing, is retained for the present.
Mesoeuryhaline oligohalobe - 2.
Samples: SUN: 6, 9, 20-22, 25, 34.
FIS: 23, 25.
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DENTICULA Kitzing, 1844 : 43.

Denticula sundaysensis n. sp.

Description: Valves lanceclate, linear-lanceolate to linear with relatively
acute cuneate poles; length 10,5 - 14,5 ym, breadth 2,3 - 3,0 um. Canal
raphe strongly eccentric, not particularly distinct. Transapical costae
8 ~ 10 in 10 ym; transapical striae fine, about 19 - 20 in 10 pm. Septa

absent.

Taxonomic notes: In attempting to identify this small Denticula species
accurately it became evident that there are a number of closely allied
species, in which distinguishing characteristics are not always suffi-
ciently clear. Once again this shows the need for a thorough re-examina-
tion of many diatom taxa and comparison with their type material. The
validity of considering this taxon as a new species is somewhat tenuous,
but it is described as such on the grounds thét it is easier to sink one
taxon into another, than to divide a taxon into two at a later stage. D.
sundaysensis bears a close resemblance to a number of small Denticula
species in dimensions of length and breadth. However when other factors,
such as structure, morphology and ecology are considered, certain
distinctions are evident. There is some discrepancy concerning the number
of striae in D. tenuis Kitzing (1844 : 43, Pl. 17, Fig. 8) and D. frigida
Kitzing (l.c. : 43, Pl. 17, Fig. 7). Earlier diatomists follow Grunow
(cf. Van Heurck, 1880-83 : Pl. 49, Figs 26, 28-31, 35-38) who noted

about 17 striae in 10 um in both these taxa. On the other hand Hustedt
(1930 : 381) maintained that due to a serious error these counts were far
too low, and that they should be 25 - 30 in 10 um . Examination of type
material is necessary to resolve this difference of opinion. Nevertheless
D. tenuts and D. frigida appear to be relatively coarse forms and are
furthermore freshwater species. D. sundaysensis was confined to the
estuarine zone of the Sundays River, and was most abundant when the
salinity was particularly high. This brackish water preference suggests a
closer relationship to D. subtilis Grunow (1862 : 547, Pl. 12, Fig. 36),
and D. exigua (Grunow) @Pstrup (1901 : 548). Little information with
regard to the latter is available at present, while D. subtilis is a much
more finely striated species (25 - 30 striae in 10 um, cf. Hustedt, 1955
43, Pl. 9, Figs 26-28). Specimens almost identical to those found in the
Sundays and Great Fish rivers were identified by Cholnoky (1959 : 21,
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Figs 121-126) from other regions of South Africa as D. subtilis. These
specimens had, however, striae counts (20 - 23 in 10 um) rather coarse

for D. subtilis. Consequently they are suspect as genuine examples of

D. subtilis. 1In passing, another taxon very close to D. subtilis is
Denticula rainierensis Sovereign (1963 : 364, Figs 22-24) whose only
apparent distinction from D. subtilis is an ecclogical one. D. rainierer—
sis is a freshwater species, and has 28 - 30 striae in 10 pm; both points
making a connection to D. sundaysensis unlikely. Finally any relationship
to D. kamtschatika Zabelina (cf. Simonsen & Kanaya, 1961 : 503, Pl. 1, Figs
14-18) is excluded owing to the complete absence of septa in the new

species and characteristic of D. kamtschatika.

Euryhaline meschalobe - 5,
Figs: 21, 22, 189, 190, 518
Samples: SUN: 59, 82-84, 86.
FISs: 10.

" DIPLONEIS Ehrenberg 1840 : 155 (?); 1844a : 84

Diploneis bombus Ehrenberg

Ehrenberqg, 1844 : 84.
Ehrenberg, 1854 : Pl. 19, Fig. 31.
Hustedt, 1931-59 : 704, Fig. 1086a-c.

Taxonomic notes: A few specimens were observed in the estuarine regions of
the Sundays River, and had the following dimensions:- Length 36,0 - 44,0 pum,
breadth 16,0 - 19,0 um at its widest part and 10,0 - 12,3 um at the con-
striction, while transapical striae numbered 8 - 10 in 10 um . This striae
count is slightly denser than that given by Hustedt (l.c.), but all other
features were more or less typical.

Meioeuryhaline polyhalobe - 9.

Samples: SUN: 3, 59, 70, 71, 82, 84, 86.

Diploneis fusca (Gregory) Cleve

Cleve, 1894 : 93.
Hustedt, 1931-59 : 654, Fig. 1053.
Hendey, 1964 : 225, Pl. 32, Fig. 10.

Synonyms: Navicula smithii Donkin var. fusca Gregory, 1857 : 14, Pl. 1,
Fig. 15.
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Taxonomic notes: Four specimens of a Diploneis species were observed in
sample SUN 11 (NIWR), and have been placed in this taxon mainly on account
of the structure of the striae. In these specimens the striae neaxr the
margins were composed of double rows of decussately arranged puncta

between the costae; near the longitudinal furrows the double rows of

puncta pass into rows of single areolae. This arrangement may also be
found in some specimens of D. subovalis (cf. Hustedt, 1931-59 : 667,

Fig. 1063a, b), but the size factor easily distinguishes the two taxa.
Hustedt (l.c. : 659) has commented extensively on the structure of the
striae in relation to D. smithii (Brébisson) Cleve (cf. Hustedt l.c. : 647).
According to this review D. fusca has two extremes of structural form. At
one end of the variation range is the "fusca" structure in which there are
single rows of areolae between the costae; while at the other extreme

there is the "smithii" structure, in which the striae are composed of
double rows of decussately arranged puncta. The latter clearly points to

a very close relationship to D. smithii, a fact which has long been
recognised, since the taxon was originally described by Gregory (1857 : 14,
Pl. 1, Fig. 15) as a variety of Navicula smithii (= D. smithii). In between
these two forms of striae structure there are intermediates such as the ’
examples seen in sample SUN 11, where the striae change from the "smithizi"
structure near the margins to the "jfusca" type near the longitudinal
furrows. The dimensions of the specimens observed in this study were:-
length 62,0 - 78,0 um, breadth 36,0 - 43,0 um, and had 8 - 10 striae in

10 um .

Meioeuryhaline polyhalobe - 9.
Figs: 191-193

Samples: SUN: 11.

Diploneis oblongella (Naegeli ex Kutzing) Cleve

Cleve, 1891 : 44.
Ross, 1947 : 212,
Patrick and Reimer, 1966 : 413, pl. 38, Fig. 8.

Synonyms: Navicula oblongella Naegeli in Kutzing, 1849 : 890
Diploneis ovalis var. oblongella (Naegeli) Cleve, 1894 : 93
Diplonets ovalis (Hilse) Cleve, 1891 : 44, Pl. 2, Fig. 13.
Pinnularia ovalis Hilse, 1860 : 82.

Navicula ovalis (Hilse) A. Schmidt in Schmidt et al., 1874-1959

Pl. 7, Fig. 33.
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Taxonomic notes: The first published description of Navicula oblongella
Naegeli appeared in the "Species Algarum" written by Kﬁtzing (1849 : 90).
Cleve (1891 : 44) later transferred this taxon to the genus Diploneis as
D. (ovalis var?) oblongella, but was evidently uncertain whether it should
be regarded as a species in its own right or not. Subsequently Cleve
(1894 : 93) considered it as a variety of D. ovalie (Hilse) Cleve. 1In the
same earlier work Cleve (1891 : 44, Pl. 2, Fig. 13) transferred Navicula
ovalis (Hilse) A. Schmidt (1874-1959 : Pl. 7, Fig. 33) to the genus
Diploneis. This Navicula ovalis (Hilse) A. Schmidt based on Pinnularia

ovalis Hilse, must not be confused with the earlier homonym Navicula ovalis

Naegeli ex Kutzing (1849 : 890), which is, according to VanLandingham
(1975 : 2706), an invalid species. More recent views on the relationship
between D. ovalis and its variety var. oblongella consider both entities
as forming a continuous range of variation of one taxon. Accordingly
Patrick and Reimer (1966 : 413, Pl. 38, Fig. 8) and Cholnoky (unpublished
manuscript) have united the two species under the name D. oblongella. There
is however some controversy over this combination as Hustedt (1931-59

671) wished to retain the name D. ovalis in preference to the older
legitimate epithet "oblongella" on the grounds that the name D. ovalis had
become general usage in all the literature. Unfortunately the Inter-
national Code of Botanical Nomenclature (Lanjouw, 1966) does not make
allowance for sentiment or popular usage in respect of ranks lower than
genus. The earliest valid epithet, viz. “"oblongella" must therefore be

used.

A few examples of this taxon were observed in the Sundays and Great Fish
rivers. The majority of these specimens were the smaller almost parallel
sided forms, although their connection to the elliptical examples was

clear.

Mesoeuryhaline oligohalocbe - 2.

Samples: SUN: 11-14, 16, 34, 35, 37, 39-41, 55, 65, 76-79, 81.
FIs: 10.

Diploneis pseudopetersenii Cholnoky.
Cholnoky, 1963c : 49, Figs 24, 25,

Taxonomic notes: The true identity of the single specimen placed in this g

taxon is not quite certain. It has been tentatively place with D.

° i
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M
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pseudopetersenii Cholnoky (l.c.) since it conforms more closely on certain
points with the description of Cholnoky's species than with any other
taxon known through the literature available. This example was elliptical
with broad, scmewhat conical poles; 14,5 um long and 6,8 um brocad. In
these features it agreed with D. pseudopetersenii. The central nodule was
apically elongated and produced into two pairs of more or less parallel
horns enclosing the raphe. The longitudinal canals were narrow, expanding
slightly around the central ncdule. The transapical striae are conspicuocus,
but slightly denser than in D. pseudopetersenii, being 20 in 10 um . The
striae were, however, peculiar because, although they appear to be inter-
rupted by the longitudinal canals, they protruded into the central nodule
and were observed along the horns of the central nodule. This peculiarity
is at variance with D. pseudopetersenii as well as other members of the
genus. Since only one example has been observed there is no justification
for describing it as a new species. Consequently it has been placed with
D. pseudopetersenii on account of its similarities in other features.
Closer comparison with Cholnoky's type material (sample No. K263 - NIWR)
from the Steenbras River mouth will be necessary. In an examination of
this material, only one specimen of D. pseudopetersenii was found, despite

Cholnoky's (l.c.) remark that he saw many examples.

Oligoeuryhaline polyhalobe - 10.
Fig.: 194
Samples: SUN: 59.

Diploneis pseudovalis Hustedt

Hustedt, 1930 : 253, Fig. 403.

¢ Hustedt, 1931-59 : 668, Fig. 1063c.

Taxonomic notes: The distinction between Diploneis pseudovalis and D.
subovalis Cleve (cf. Hustedt, 1931-59 : 667, Fig. 1063a, b) is extremely
difficult to define precisely. Hustedt (l.c.) maintained that D. pseudo—
valis has finer structure than D. subovalis, and furthermore differs
ecologically being a brackish water form. However a careful comparison of
the descriptions of these two taxa given by Hustedt (1931-59 : 667, 668)
produced few points that differed significantly. Cholnoky (personal
communication) regarded the arrangement of the two rows of puncta between
the costae as being significant in separating the two species. In D.
subovalis the puncta in the double rows are supposed to be arranged

alternately (quincunx arrangement), although sometimes in smaller specimens

¥
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they may pass over into a single row of areolae. On the other hand in D.
pseudovalis the puncta between the costae are generally arranged in two
rows opposite each other, but may also have alternately arranged puncta.
Superficially such differences may exist. However a few specimens of a
Diploneis form, examined under the transmission electron microscope, could,
on the basis of the arrangement of the pores, have been placed in either
of the two species. The variability in the puncta arrangement of this one
valve was great enough to suggest that a very thorough study of D. pseud-
ovalis and D. subovalis is necessary before any definite conclusions can be
made with regard to resolving specific differences on this criterion.
Considering next the ecological differences between the two taxa, the
observation of Diploneis forms with typical D. subovalis type arrangement
of the puncta in some of the most brackish zones in the Sundays River

casts some doubt on salinity as a valid distinguishing taxonomic character.

In view of the large degree of uncertainty in the relationship between
these two species, no well reasoned conclusions can be drawn regarding
their taxonomy without an intensive study of the two species. In this
investigation forms with an indistinct arrangement of the rows of puncta
have been considered as D. pseudovalis, while those with a distinct

alternate arrangement were considered as D. subovalis.
Euryhaline mesohalobe - 5.

Samples: SUN: 5, 6, 41, 53, 65, 68, 82, 83.
FIS: 14, 18, 25-27, 37-40.

Diploneis smithii (Brebisson) Cleve

Cleve, 1894 : 96.
Hustedt, 1931-59 : 647, Fig. 1051.
Hendey, 1964 : 225, Pl, 32, Fig. 10.

Synonyms: Navicula smithi (smithii) Brebisson in W. Smith, 1856 : 92.

Taxonomic notes: Only two typical examples of this species have been
observed in the Sundays River. These had the following dimensions:-
Length 35,0 - 38,0 um, breadth 13,5 - 18,0 pm, and had 10 - 12 striae in
10 pm . The species is not well known in South Africa, and therefore

taxonomic comment on this taxon is hazardous. Hustedt (1931-59 : 650)
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has discussed its taxonomy at length and commented on its relationship to
other closely connected species. As many of the species mentioned in this
review are unknown to the author critical remarks on Hustedt's writing is
unwise. It should, however, be mentioned that extreme difficulty was
experienced during this survey in trying to separate the different forms
falling into the D. smithii, D. subovalis, D. fusca, and D. pseudovalis
group. Specimens placed in this taxon were identified as D. smithii mainly
on the basis of their size; the structure and shape of the longitudinal
furrows, which were lanceolate and about a third of the valve width broad;
and the decussate arrangement of the striae, extending from the margin of

the valve to the edge of the longitudinal furrows.
Pleioeuryhaline polyhalobe - 7.

Samples: SUN: 40, 41,

Diploneis subovalis Cleve

Cleve, 1894 : 96, Pl. 1, Fig. 27.
Hustedt, 1831-59 : 667, Fig. 1063a, b.

Taxonomic notes: The forms from the Sundays River designated as D. sub-
ovalis are placed in this taxon with some uncertainty. The taxon appears
to be present at nearly all stations on the Sundays River. The presence
of D. subovalig in the more highly brackish lower course and estuarine
zone of the river is somewhat surprising, as the taxon is regarded as a
freshwater species. Consequently some doubt exists concerning the
accuracy of the identification of the specimens from these two zones. The
size range of the specimens and the arrangement of the puncta rows between
the costae point to D. subovalis. However from an ecological point of
view, D. subovalis seems out of place in the brackish water zones. 1In
this respect these specimens may be better placed with some of the small
varieties of D. smithii. The problems involved with the taxonomy of the
Diploneis group including D. subovalis are further discussed under D.
fusca, D. pseudovalis and D. smithii. This group requires intensive re-
examination with the aid of type material and electron microscopy to

establish their correct identities and inter-relationships.

Meioceuryhaline oligohalobe - 1.

Samples: SUN: 1-3, 5-11, 13, 14, 18, 23, 26, 35, 36, 40, 70, 71, 83, 85,
86.
FIS: 14, 28, 40.
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EPITHEMIA Brebisson, 1838 : 16

Epithemia reicheltii Fricke

Fricke, 1904 : in A. Schmidt et al., 1874-1959 : Pl. 251, Figs 28-32.
Meister, 1912 : 199, Pl. 34, Fig. 9.
Hustedt, 1930 : 388, Frig. 378.

Taxonomic notes: In sample SUN 41 a few specimens placed in this taxon
were observed. It is, however, sometimes difficult to distinguish between
this genus and the very similar genus Rhicpalodia. Hendey (1964 : 270)
considered that the main distinction between the two generxra is the
structure and position of the raphe. 1In Epithemia the raphe consists

usually of two curved branches extending from the primitive polar nodules

on the ventral side to the central nodule near the centre of the valve or
near its dorsal margin. On the other hand the raphe of Rhopalodia runs
along the dorsal margin of the valve, and is not easy to distinguish.
Hendey (l.c.) claimed that nodules are present, but small. The Sundays
River specimens had a raphe structure typical of Epithemia, and the more
or less straight branches close to the dorsal margin refer it very strongly . 1
to E. reicheltii. The taxon has been reported previously from South

Africa by Schoeman (1970a : 338, Figs 23-27), but his illustrations

suggest a stronger relationship to Epithemia cistula (Ehrenberg) Ralfs

(cf. Mayer, 1936 : 106, Pl. 8, Figs 6-10). The Sundays River specimens

had the following dimensions:- Length 33,0 - 56,0 um, breadth 10,0 - 12,0 pum,

costae 1,5 - 3 in 10 pm and transapical striae 14 - 16 in 10 um.

Not yet characterised. ;

Figs: 195-198

Samples: SUN: 41.

Epithemia sorex Kutzing

Kutzing, 1844 : 33, Pl. 5, Fig. XII, 5a-c.
Van Heurck, 1880-83: Pl. 32, Figs 6-10.

Hustedt, 1930 : 388, Fig. 736.
Schoeman et Archibald, 1976-80 : No. 1.

Description: Valves arcuate with a convex to strongly convex dorsal ‘

maxgin, and a concave ventral margin (straight in smallest specimens),

narrowing to protracted (smallest specimens not protracted), broadly




rostrate to semicapitate poles; length 8,0 - 70,0 um, breadth 6,6 - 16,0 um .
Canal raphe branches arcuate, dorsally upturned at the poles, running

along the ventral margin and curving strongly upwards near the centre of

the valve to the central nodule situated near the dorsal margin, thus
forming a V-shape at the centre of the wvalve. Costae radial, slightly
curved, 5 - 7,5 in 10 pm, with usually 2 - 3 rows of areolae between the

costae (i.e. 10 - 15 rows in 10 um).

Electron microscopic studies by Schoeman and Archibald (1976-80 : No. 1)
have shown that the radial costae are of two types, viz. a much thicker
primary costa running from margin to margin and crossing the raphe, and

a less well silicified secondary costa which is interrupted by the raphe.
The double row of pores between the secondary costae often appear as
dumb-bell shaped areolae covered with a porous membrane. The raphe is a
true canal raphe with a slit-like external fissure and opening internally

by means of a series of circular openings.

Taxonomic notes: While showing a very large range of variation, the South

African specimens are in very good agreement with Kutzing's type specimens
from Schleusingen on slide BM 17791 kept in the British Museum (Natural
History) (cf. Schoeman and Archibald, 1976-80 : No. 1). Only a few

specimens were recorded from the Sundays River at Station 6.

Pleioeuryhaline oligohalobe - 3.

Samples: SUN: 31, 51, 62.

Epithemia turgida (Ehrenberg) Kutzing

Kitzing, 1844 : 34, Pl. 5, Fig. 14. |

Hustedt, 1930 : 387, Fig. 733.
Synonyms: Navicula turgida Ehrenberg, 1830 (1832) : 64.

Taxonomic notes: A single specimen was recorded from Station 1, and it
had the following dimensions:— Length 88,0 pm, breadth 14,0 um, costae 4
in 10 ym, and transapical striae between the costae 9 in 10 um . These

dimensions agree well with the description given by Hustedt (l.c.). !
Pleioeuryhaline oligohalobe - 3.

Samples: SUN: 2, ' §

|
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Epithemia zebra (Ehrenberg) Kutzing

Kuitzing, 1844 : 34, Pl. 5, Fig. XII, 6a-c.
Hustedt, 1930 : 384, Fig. 729.

Synonyms: Navicula zebra Ehrenberg, 1834 : 262.

Taxonomic notes: Cholnoky (1962a : 21; 1962c : 71; 1966a : 15; 1966b : 182)
has reiterated on numerous occasions his view that the varieties, var.
porcellus (Kitzing) Grunow and var. saxonica (Kutzing) Grunow, cannot be
distinguished from the nominate variety, E. zebra, since the wide
morphological range found in this taxon embraces all the varieties linked
by intermediate forms. Giffen (1966b : 132) came to the same conclusion
in his study of the diatoms from the Amatola Mountains. Accordingly the
specimens observed in this study have not been distinguished at varietal
level. The range in dimensions was as follows:- Length 61,0 - 90,0 pum,

breadth 9,0 - 10,0 um, costae 3 in 10 um, and transapical striae 12 - 14

in 10 pym .

Mesoeuryhaline oligochalobe - 2.

Samples: SUN: 6, 32, 63.

EUNOTIA Ehrenberg, 1837 : 44.

Eunotia diodon Ehrenberg

Ehrenberg, 1837 : 45.
Hustedt, 1930 : 173, Fig. 207.
Hustedt, 1931-59 : 276, Fig. 742.

Taxonomic notes: A single example of this taxon was recorded from the
Sundays River at Station 4a. Its length was 43,0 pum, its breadth 8,0 um,

and it had 12 transapical striae in 10 um .
Halophobe -~ O.

Samples: SUN: 13.

Funotia exigua (Brebisson) Rabenhorst

Rabenhorst, 1864 : 73.
Hustedt, 1930 : 176, Fig. 223.
Hustedt, 1931-59 : 285, Fig. 751.

Synonym: Himantidium exiguum Brebisson in Kutzing, 1849 : 8.

L



Taxonomic notes: This is yet another diatom species which needs careful
revision with regard to its closest allies. Hustedt (1830 : 176) gave
certain features which he felt at that time could distinguish E. exigua
from E. tenella (Grunow) Hustedt (l.c. : 175, Fig. 200). His experience
of the morphological range of E. extgua from Java, Bali and Sumatra (c£.
Hustedt, 1937-38 : 165, Pl. 10, Figs 1-12) and its variety var. gibba
Hustedt (l.c. : 166, Pl, 10, Figs 13-18) qguite clearly invalidates these
distinguishing characteristics. This led him to comment extensively on
the relationship between E. exigua, E. tenella and E. trinacria Krasske
(1929 : 349, Frig. la-d). Thus Hustedt (1937-38 : 167) reached the con-
clusion that "Im Sundamaterial ist eine Aufteilung des Formenkreises in
zwei oder gar drei Arten eine Unmoglichkeit. Es berechtigt im Gegenteil
zu der Annahme, das EFunotia tenella und Eunotia trinacria okologische
Abkommlinge der Eunotia exigua sind". The latter presumably means that
all three species are ecological phenotypes of one entity. It is therefore
somewhat surprising that in his Congo material Hustedt (194%a : 69, Pl. 3,
Figs 24-30) lists both E. exigua and E. tenella, illustrating the latter
with a series of drawings which included a new form, f. undulata, without
any comment on the close relationship between the two taxa. In the
Sundays River a single specimen was recorded, and consequently no further
comment can be made.

Halophobe - O.

Samples: SUN 76.

Eunotia pectinalis (Kutzing) Rabenhorst var. minor (Kutzing) Rabenhorst

Rabenhorst, 1864 : 74.
Hustedt, 1930 : 182, Fig. 238.
Hustedt, 1931-59 : 298, Fig. 763d-f.

Synonyms: Himantidiwm minus Kutzing, 1844 : 39, Pl. 16, Fig. 10.

Taxonomic notes: Since only one specimen was observed no significant

comment can be made on this variety.

Halophobe - O.

Samples: SUN: 34,
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FRAGILARIA Lyngbye, 1819 : 182,

Fragilaria atomus Hustedt
Hustedt, 1931-59 : 164, Fig. 672b.

Description: Cells in girdle view rectangular, joined closely together in
bands. Valves elliptical to linear-elliptical with bluntly rounded poles;
5,0 - 7,0 um long, 2,0 - 3,0 pum broad. Transapical striae fine, about

26 in 10 pym . Axial area very narrow and linear.

Taxonomic notes: In sample FIS 14 from the Kap River a single small
Fragilaria valve was observed. This valve resembled very closely F. atomus
Hustedt (l.c.), agreeing in dimensions and striae density, but differing
in valve shape. The Kap River specimen was elliptical with protracted
relatively broad rostrate poles. 1In this respect it was more reminiscent
of Fragilaria exiguissima Archibald (1966b : 486, Figs 18-22), which was
distinguished from F. aftomus on the basis of valve shape, narrower valves
and finer striation. The Kap River specimen is, nevertheless, placed with
F. atomus. A comparison of the type materials of both the above mentioned
taxa is necessary to determine whether they are indeed different. As far
as is known this is the first record of F. agtomus from the continent of
Africa.

Meioceuryhaline oligohalobe - 1.
Fig.: 23

Samples: FIS: 14.

Fragilaria elliptica Schumann

Schumann, 1867 : 52, Pl. 1, Fig. 5.
Mayer, 1937 : 67, Pl. 3, Figs 27-32; Pl. 4, Fig. 29.
Haworth, 1975 : 76, Figs 14-21.

Taxonomic notes: At Station 6 on the Sundays River a small almost circular
to elliptical Fragilaria species was the dominant taxon on every occasion
the station was sampled. These were at first referred to Fragilaria
pinnata Ehrenberg (cf. Hustedt, 1931-59 : 160, Fig. 67la-i), despite the
fact that certain features did not comply exactly with the diagnosis of

F. pinnata. However, following a scanning electron microscope study by
Haworth (1975) of some small, light microscopically similar Fragilaria

species, these forms are much better placed in the taxon Fragilaria

elliptica Schumann. On the basis of valve structure the forms observed in
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the Sundays River cannot be related to F. pimnata. Haworth's study showed
that the striae of F. pinnata consist of a single oval opening crossed by
thin siliceous strips, whereas the striae of F. elliptica are composed of
a single row of more or less circular puncta. Furthermore the spines in
F. pinnata varied from a single spine, a pair of spines, or even
occasionally three or four spines situated on the margin of the valve
face between the striae; in contrast the spines of F. elliptica are horn
shaped and often flattened or spathulate at the tips, and are found
singly either between the striae on a costa, or over the striae them-
selves near the valve face margin. Transmission and scanning electron
microscopical observation of the Sundays River forms show that in both
these respects they are almost identical with F. elliptica as determined
by Haworth (1975 : 76). Scme of these specimens (Figs 519, 520) do,
however, show some differences: the striae are composed of two to four
puncta, of which the one nearest the margin is distinctly larger than the
others, and furthermore the spines seem constantly placed at the end of a
stria. Haworth's forms, in contrast, had a greater number of puncta
composing the striae, and the spines were only occasionally found over a

stria.

The punctate nature of the striae strengthens the conviction that these
forms are correctly placed in F. ellipiica, as Schumann (1867 : 52)
described the striae as "granulatis interruptis" in his original diagnosis.
This characteristic was subsequently noted by Schonfeldt (1907 : 100) -
"Streifen fein, gekornt"; and by Mayer (1937 : 67) - "Streifen fein
granuliert". Although there seems to be consensus of opinion with regard
to the structure of the striae, there is less agreement ovexr the density
of the striae. Schumann {(l.c.) in his original description gives 11 in

10 pm, but draws 15,7 in 10 pm in his illustration of the species. Meister
(1912 : 66) gave 15 in 10 um; Mayer (l.c.) counted 13 - 16 in 10 um; while
Haworth (l.c.) found a range of 16 - 20 in 10 um .

Patrick (1941 : 198) discussed the relationship of specimens she observed
from Brazil with F. construens var. venter (Ehrenberg) Grunow, F. pinnata
and F. elliptica. She came to the conclusion that her specimens were best
designated as F. elliptica. Her illustration (Pl. 8, Figs 4, 5) and
dimensions of the Brazilian examples indicate clearly that the sundays
River specimens were very closely similar, supporting their identification

as F. elliptica. The following dimensions were recorded for the Sundays




River specimens:- Length 3,4 - 10,0 um; breadth 2,8 - 4,5 um; striae
12 - 16 in 10 ym .

Mesoeuryhaline oligohalobe - 2.
Figs: 199-206, 519-522

Samples: SUN: 4-6, 8-13, 15-19, 29-33, 35-37, 40-42, 50-54, 57, 61-67, 69,
72-81, 85.
FIS: 3.

Fragilaria familiaris (Kitzing) Hustedt

Hustedt, 1957 : 229,
Hustedt, 1931-59 : 207, Fig. 697c¢, as Synedra rumpens var. familiaris

(Kutzing) Grunow.
Synonym: Synedra familiaris Kutzing, 1844 : 68, Pl. 15, Fig. 12.

Taxonomic notes: On account of the band-shaped colonies, which he had
observed, Hustedt (1957 : 229) transferred the taxon Synedra rumpens var.
familiaris (Kutzing) Grunow to the genus Fragilaria, simultaneously
raising it in rank to species. Without evidence to the contrary this
status and combination has been accepted in this study. VanLandingham
(1971 : 1786), however, appears to revert to the concept that this taxon is %
a variety of Synedra rumpens, but gives no reference to support this. It
is usual for VanLandingham (1967 : vii) to preserve Hustedt's intexrpreta-
tions of synonymy. In this case he appears not to have done so, and
further information is therefore expected in a later volume of VanLanding-

ham's catalogue, when he deals with S. rumpens var. familiaris. This volume

(VanLandingham, 1978 = 3939) has since been published, but Vanlandingham

still retains the taxon as a variety of Synedra rumpens.

Meioeuryhaline oligohalobe - 1.

Samples: 34.

Fragilaria sundaysensis n. sp.

Description: Cells in girdle view rectangular, crossed by an apparent broad

band in the larger specimens due to the strong inflation of the central

part of the valve. Valves very variable in outline, from almost circular
in the smallest specimens to valves with a strongly, somewhat rhombic,

central portion and narrowly protracted rostrate apices; many of the inter-
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mediate stages in the valve outline asymmetrical around the apical axis;
length 2,9 - 8,0 um, width 2,9 - 5,5 um . Axial area extremely narrow and
linear, central area absent. Transapical striae fine, 27 - 28 in 10 pum,

generally more or less parallel.

A TEM examination of a few valves (Figs 523, 524) confirmed the LM
description, but gave striae counts of 26 - 27 in 10 pm . Each stria
consists of a single row of more or less circular to elliptical pores,

numbering 37 - 42 in 10 um .

Taxonomic notes: This new taxon contains forms with a morphological range
strikingly similar to Fragilaria construens and its variety var. venter
(cf. Hustedt, 1931-59 : 156, Fig. 670a-c, h-m). It differs, however, from
F. construens in its very fine structure, viz. 28 striae in 10 pm . 1In
this respect and considering the valve shape of the larger specimens, F.
sundaysensis resembles Fragilaria inflatissima Hustedt (1953b : 279,

Figs 44, 45). In contrast the latter has extremely short marginal striae,
thus forming a wide hyaline central area or axial area. The range in
outline of the valves of the new taxon is interesting since the taxon
cannot be divided on this basis into distinct varieties, as can be done
with F. construens and the var. venter. Furthermore the range of valve
shape clearly illustrates the first and the third principles outlined by
Geitler (1932 : 175) in his study of the change in shape of the diatom
valve during its decrease in size following successive cell divisions. As
mentioned in the description many of the intermediate forms are asymme-
trical about the apical axis (Figs 27, 209, 212). A similar range of
asymmetrical outlines is given by Mayer (1937 : Pl. 3, Figs 64-81; Pl. 4,
Figs 1-7, 19-25) for Fragilaria harrisonii (= F. leptostauron) and its

varieties.

Recently Clark and Rushforth (1977 : 39, Pl. 8, Fig. 4) illustrated a
specimen which they assigned to Synedra parasitica (W. Smith) Hustedt
(1930 : 161, Fig. 195), despite much denser striation (25 - 30 striae in
10 pm) and a rather different valve shape. There is a certain similarity
between Clark and Rushforth's illustrated specimen and the taxon described
above in respect to valve shape and density of striae. The dimensions of
their forms appeared, however, to be somewhat larger (10,0 - 20,0 pm long,

7,0 - 11,0 pm wide). Clark and Rushforth do not mention any intermediates

between their example and the typical S. parasitica, implying that they
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were constantly different. Their specimen appears to be more closely

related to F. sundaysensis than S. parasitica.

Euryhaline mesohalobe - 5.

Figs: 24-29, 207-216. 523, 524

Samples: SUN: 1-11, 13, 35-37, 41, 42, 53-55, 57, 61, 64-71, 74-78, 80,
81, 85.
FIs: 12,

FRUSTULIA Agardh, 1824 : XIII, 1.

Frustulia interposita (Lewis) Cleve var. incomperta (Lewis) Cleve
Cleve, 1894 : 123,
Synonyms: Navicula incomperta Lewis, 1865 : 18, Pl. 2, Fig. 20.

Taxonomic notes: In his paper on the diatoms from the Kowie River estuary
(Giffen (1970a : 275, Fig. 34) reported some Frustulia forms under the

name F. interposita var. incomperta (Lewis) Cleve, noting that the examples
he observed varied greatly in dimensions and number of striae. Unfor-
tunately he gives no indication of the size range he observed, and

figured only a single example. This illustration indicates that some of
his specimens were 40,0 um long, 9,0 um broad, and had 21 - 23 transapical
striae and about 20 longitudinal lines in 10 ym. Giffen (l.c.), further-
more, suggested that Navicula zonula Cholnoky (1960a : 87, Fig. 267) was
synonymous with Frustulia interposita (Lewis) Cleve (1894 : 123). Giffen
may indeed be correct, but not having seen any type material of F. inter-—
posita or its var. Zncomperta, it is difficult to be absolutely certain of
this. Nevertheless a single specimen of a Frustulia from the Sundays

River has been placed for the time being in this group on account of its
similarity to Giffen's specimens from the Kowie River and N. zonula from
Natal. In dimension and density of striae the Sundays River specimen
differed, being 26,0 um long, 5,9 um wide, and having 28 transapical striae,
and about 16 longitudinal striae in 10 pm . In this respect the Sundays
River form also has a similarity to Frustulia linkei Hustedt (1952b : 393,
Fig. 102). The latter has almost parallel valve margins, and the longi-

tudinal striae according to Hustedt (l.c.) and van der Werff and Huls

(1957-74) are very fine - about 35 in 10 pm .
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Since Giffen (l.c.) reportedly observed a great variation in dimensions
in his examples and on account, furthermore, of the similarity of the
estuarine habitat in which these specimens were found, the Sundays River
specimen (Figs 30, 217) is considered as similar to Giffen's forms. They
are consequently included with F. <nterposita var. incomperta. There are,
however, features such as its very small size and coarser longitudinal
striae, which make this choice of name doubtful. Nevertheless it cannot
be related to any other Frustulia species at present, and it was felt best
to group it with Giffen's forms.

Eurvhaline mesohalobe - 5.

Figs: 30, 217

Samples: SUN: 83.

Frustulia vulgaris (Thwaites) De Toni

De Toni, 1891 : 280.
Hustedt, 1930 : 221, Fig. 327.

Synonyms: Schizonema vulgare Thwaites, 1848 : 170, P1l. 12/H, Figs 1-5.

Taxonomic notes: Cholnoky (1962a : 28) observed that in the southern parts
of the Cape Province the nominate variety was more frequently noted in his
samples. This region was extended also to the Eastern Cape Province,

where Giffen (1966b : 135) stated that the typical form of the species was
well represented. Only two typical specimens were observed from the
Sundays River.

Mesoeuryhaline oligohalocbe - 2.

Samples: SUN: 34, 46,

Frustulia vulgaris var. angusta Cholnoky
Cholnoky, 1954a : 214, Fig. 6l.

Taxonomic notes: Whether the separation of this variety from the nominate
variety is justifiable or not, is a matter for further research. Cholnoky
(L.c.) originally distinguished it on the basis of its narrower valves,
viz. mostly 7,0 pym wide, although the range was 7,0 - 9,0 um . However

in a number of examples Schoeman (1969 : 45) observed that 38 % had a
width greater than 9,0 um, and 28 % had a length greater than 50,0 (m .

These observations suggest that there may not be sufficient grounds to

retain the variety, var. angusta. A single specimen, 48,0 um long, 9,5 um
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wide and having 28 transapical striae in 10 pm was recorded in the Sundays
River. In the Fish River two specimens, also with intermediate measure-
ments, were observed: length 46,5 - 47,0 pym, width 9,5 - 10,0 um, striae
32 in 10 um .

Mesoeuryhaline oligohalobe - 2.

Samples: SUN: 26.
FIs: 21, 24,

GOMPHONEMA Agardh, 1824 : XVI, 11,

Gomphonema acuminatum Ehrenberg var. coronatum (Ehrenberg) W. Smith

W. Smith, 1853 : 79, Pl. 28, Fig. 238.
Hustedt, 1930 : 370, Fig. 684,

Synonyms: Gomphonema coronatum Ehrenberg, 1840a : 211.

Taxonomic notes: A brief glance at the relevant literature on this taxon
makes it obvious that a thorough revision of this species and its
varieties is necessary. Since only one specimen was observed a critical
discussion of its systematics and taxonomy is somewhat risky at this stage.
Until further research has been undertaken Hustedt's (l.c.) concept with

regard to this variety is accepted in this study.

Meioceuryhaline oligochalobe - 1.

Samples: Sun: 34,

Gomphonema constrictum Ehrenberg

Ehrenberg, 1830 : 63.
Hustedt, 1930 : 377, Fig. 714.

Taxonomic notes: Only a single specimen was observed.

Meioeuryhaline oligochalobe - 1.

Samples: SUN: 34.

Gomphonema constrictum var. capitatum (Ehrenberg) Grunow

Grunow in Van Heurck, 1880-83 : pl. 23, Fig. 7.

Hustedt, 1930 : 377, Fig. 715.
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Synonyms: Gomphonema capttatum Ehrenberg, 1838 : 217, Pl. 18, Fig. 2.

Taxonomic notes: The variety, var. capitatum, occurred more frequently
than the nominate variety in the freshwater stations of the Sundays and

Great Fish rivers.

Meioeurvhaline oligohalobe - 1.

Samples: SUN: 16, 17, 31, 45-47. 50, 51, 72.
FIs: 20.

Gomphonema exiguum Kitzing

Kutzing, 1844 : 84, Pl. 30, Fig. 8.
Cleve, 1894 : 188.

Taxonomic notes: This small Gomphonema species seems to be quite widely
distributed in South African coastal waters in the littoral regions and in
estuaries, but is never found abundantly. Two examples were observed in
the Sundays River estuary at Station 1, and appeared to correspond very
well with Cholnoky's illustrations of the taxon {(vide Cholnoky, 1959 : 29,
Figs 162-164; 1963c : Fig. 29). Giffen (1966a : 262, Fig. 37) illustrated
a very similarly shaped specimen, which he identified as Gomphonema
aestuarii Cleve (in Tempére, 1893-96 : 55, Pl. 3, Fig. 4) on the grounds
that the central area was a fascia. The Sundays River examples (Figs 31,
218, 219) also appeared to have a fascia, until very careful examination
revealed a single very short marginal stria on either side of the central
nodule. This, in addition to the more tapered valve and the density of

the striae, indicated Kutzing's taxon rather than G. aestuarii. Furthermore
according to Cleve the latter species also has a septum or pseudoseptum at
the basal pole of the valve. There is some doubt that Giffen's specimen

is G. aestuarii since it does not have a septum, the valve shape is not
sufficiently linear, and Giffen may just have overloocked the short marginal
striae at the centre. His dimensions and striae density, furthermore,

correspond better with G. exiguwm.

The Sundays River specimens had the following measurements:- Length 12,1 -

14,0 pm, breadth 2,0 um, striae 20 - 22 in 10 um .

Pleiceuryhaline polyhalobe - 7
Figs: 30, 218, 219
Samples: SUN: 59.




- 115 -

Gomphonema gracile Ehrenberg

Ehrenberg, 1838 : 217, Pl. 18, Fig. 3.
Hustedt, 1930 : 376, Fig. 702.

Meioeuryhaline oligchalobe - 1.

Samples: SUN: 2, 4, 8, 17, 24, 28, 34, 54.

Gomphonema insigne Gregory

Gregory, 1856 : 12, pPl. 1, Fig. 39.
Hustedt, 1930 : 376, Fig. 701 (as G. lanceolatum var. insignis

(Gregory) Cleve).

Synonyms: Gomphonema lanceolatum Ehrenberg var. imnsignis (Gregory) Cleve,
1894 :183.

Taxonomic notes: There is a certain amount of confusion over the taxonomic
position of this taxon. VanLandingham (1964 : 43) reported that some
diatomists considered it a variety of G. lanceolatum Ehrenberg, while
others place it with the G. affime Kutzing (1844) group. Still others,
such as Cholnoky (1970c : 16), have sunk the variety, var. imstgnis, into
the species, considering it as part of the normal range of variation of G.
lanceolatum. Mayer (1919 : 206, PlL. 9, Figs 35-37; 1928 : 114) on the
other hand reinstated G. Insigne as a species in its own right. It would
appear therefore that a thorough revision of this taxon and its close
relatives is necessary. Too few specimens of this taxon were observed

in this study toc make any significant comment on its taxonomy. VanLan-

dingham's (1971 : 1916) taxonomy has therefore been adopted.

Meioeuryvhaline oligohalobe - 1.
Samples: SUN: 9.
FISs: 20, 33.

Gomphonema intricatum Kutzing var. pumila Grunow

Grunow in Van Heurck, 1880-83 : Pl. 24, Figs 35, 36.
Hustedt, 1930 : 375, Fig. 699,

Taxonomic notes: In his earliest study on the diatoms of South Africa the
author (Archibald, 1966a : 266, Fig. 4) raised this variety to the rank of
species, at the same time uniting it with G. Zntricatum var. dichotoma

(Kutzing) under the name G. dichotomum. On further reflection the basis




- 116 -

for this amendment appears inadequate since only illustrations were
considered, and no examination of type material was undertaken. The
author therefore prefers at this stage to return to the concept of this
taxon as a variety of G. imntricatum until a further, more intensive re-

assessment of the systematic position has been completed.

Meioeuryhaline oligohalobe - 1.
Samples: SUN: 46.
FIS: 8, 11.

Gomphonema parvulum (Kutzing) Kutzing

Kitzing, 1849 : 65.
Hustedt, 1930 : 372, Fig. 713.

Synonyms: Sphenella? parvula Kutzing, 1844 : 83, pl. 30, Fig. 63.

Taxonomic notes: Many diatomists who have observed large populations of G.
parvulum have no doubt experienced great difficulty in identifying
precisely the many varieties associated with this species. Hustedt (l.c.)
circumscribed 5 varieties, while VanLandingham (1971 : 1940) lists 13
varieties as valid taxa. On the other hand Wallace and Patrick (1950 :
228) found that "a separation of the varieties along clear cut lines
proved impossible for several reasons". Neither were they able to find
any geographical or ecological correlation for the directicn of variation
from the type. In a more recent study of G. parvulum Dawson (1972 : 255)
was unable to find any "fundamental differences between the varieties apart
from cell shape”. Dawson (l.c. : 270) maintained nevertheless that the
varieties were distinctly maintained in culture. In contrast Geitler
(1958 : 417) observed three tribes or strains in G. parvulum, based on the
mechanism of copulation, but stated that their different behaviour could
not be correlated with cell form. Wallace and Patrick (l.c.: 227)

attempted to explain the origin of such a highly variable taxon by sugges-

ting that variation in nutrients in a stream might first favour one
variety and then another. Thus a variety may be dominant in a population '

at one time, but not so at another while gtill being present in the
population. Since most of the evidence suggests that one cannot
distinguish between the varieties on a morphological basis, G. parvulum is

considered in this study as a single extremely variable taxon.

Meioceuryhaline oligohalobe - 1.
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Samples: SUN: 7-10, 13, 16, 17, 19, 21, 23-26, 28, 30, 32-34, 37, 43-47,
52, 60, 62, 64, 73.
FIS: 1-3, 7, 8, 11, 12, 14, 18, 20, 21, 23, 25, 26, 33, 35-37, 40.

Gomphonema subclavatum (Grunow) Grunow

Grunow in Van Heurck, 1880-83 : Pl. 23, Figs 38-41 : Pi. 24, Fig. 1.
Grunow, 1884 : 46(98), Pl. A, Fig. 13.
Hustedt, 1930 : 375, Fig. 705 (as G. longiceps var. subclavata)

Synonyms: Gomphonema longiceps var. subclavatum Grunow, 1878 : 107.
Gomphonema montanum var. subclavatum Grunow ex Van Heurck,
1885 : 125,

Taxonomic notes: There is a considerable difference of opinion .with regard
to the taxonomy and status of this taxon. To achieve clarification on this
topic a thorough examination of the type material of the relevant forms is
necessary. In this study such a revision has not been possible. A brief
taxonomic history of this entity might therefore help to shed some light
on the particular combination adopted in this study. The taxon was
apparently first reported by Grunow (1878 : 107) as G. longiceps var. sub-—
clavatum (spelling error in the original text gives var. sabeclavatum).
Later in Van Heurck's Atlas (1880-83 : Pl. 23, Figs 38-41) Grunow raised
the status of this variety to species level, calling it G. subclavatum,
and indicated a relationship to G. montanum by placing this epithet (i.e.
montanum) in parenthesis between the generic and specific names. The
latter interpretation was preferred by Van Heurck (1885 : 125) in the text
of this work, thus considering the taxon as G. montanum vaxr. subclavatum.
That Grunow intended the taxon to be a separate species is shown by his
later usage of the combination, G. subclavatwnm, in his account of the
diatoms from Frans-Josefs-Land (Grunow, 1884 : 46). In more recent treat-
ments of this taxon there appear to be three schools of thought. Some,
like Hustedt (1930 : 375, Fig. 705), revert to Grunow's original concept
of the taxon as a variety of G. longiceps (Hustedt l.c. regards Gomphonema
montanum as a variety of G. longiceps). Others, like Mayer (1928 : 112,
Pl. 3, Figs 8-10), and VanLandingham (1971 : 1952) follow Van Heurck,
interpreting it as a variety of G. montanum. The third alternative is
that subscribed to in this study, viz. accepting G. subclavatum as a full
species. Cholnoky (1960a : 47) commented that in the genus Gomphonema many

of the varieties should be re-examined, because they are often superficially
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similar to the nominate variety in their morphology. This idea seems to
be true for this taxon in the South African situation, since in contrast
to the fairly frequent occurrence of G. subclavatum, G. longiceps is
extremely rare. It appears, therefore, better to regard G. subclavatum
as a species in its own right.
Meiceuryhaline oligohalcbe - 1.

Samples: SUN: 4, 6, 43.

FIS: 7.

GYROSIGMA Hassal, 1845 : 435,

Gyrosigma acuminatum (Kutzing) Rabenhorst

Rabenhorst, 1853 : 47, Pl. 5, Fig. b5a.
Hustedt, 1930 : 222, Fig. 329.

Synonym: Frustulia acuminata Kutzing, 1833 : 555, Pl. 14, Fig. 36.

Taxonomic notes: The species is not common either in South Africa or in
the Sundays and Great Fish River systems. It is therefore of interest to
note the range of dimensions found in these specimens:- length 98,0 -
152,0 ym, breadth 14,0 - 18,0 um, transapical and longitudinal striae
equal in number, 16 - 20 in 10 um .

Mesoeuryhaline oligohalobe - 2.

Samples: SUN: 15, 16, 26, 31, 45, 47, 48.
FIs: 17, 18, 20-22, 24, 26, 27.

Gyrosigma distortum (W. Smith) Griffith & Henfrey var. parkeri (Harrisson)
Cleve
Cleve 1894 : 1l1l6.
Hustedt, 1930 : 224, Fig. 335.

Synonym: Pleurosigma parkeri Harrisson, 1860 : 104.

Description: Valve lanceolate and distinctly S-shaped with poles narrowed
and protracted into relatively long, rounded rostrate apices; length

80,0 - 150,0 um, breadth 15,0 - 25,0 um . Raphe filiform and S-shaped,
centrally placed in the middle part of the valve, but slightly eccentric-
ally in the rostrate poles; central pores small and roundish, terminal
fissures indistinct. Axial area narrow following the line of the raphe;

central area small, oval. Transapical striae perpendicular to the raphe,
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17 - 23 in 10 pm, longitudinal striae 22 - 27 in 10 pum .

Taxonomic notes: As far as can be determined this variety has not previously
been recorded from any locality in South Africa. Even the nominate variety
is rare being reported only once from Cape Agulhas (cf. Cholnoky, 1962a :
31). There seems, however, to be some controversy over the affinities of

this taxon. Patrick and Reimer (1966 : 327, Pl. 26, Fig. 3) consider it

as a synonym of . wormleyt (Sullivant) Boyer. These authors, furthermore,

contend that Hustedt's (1930 : 224, Fig. 334) drawing of G. distortum
actually portrays something other than G. distortwum. According to

Patrick and Reimer (l.c. 324, Pl. 24, Fig. 6) the protracted poles of G.
distortum are short and obtuse, while those of G. wormley? are long and
narrow. However, since they do not mention having examined any type
material of either of these two taxa, it is somewhat difficult to determine
whether they or Hustedt (l.c.) have correctly interpreted G. distortum and
its variety, var. parkeri. VanLandingham (1971 : 2002 and 2015) considexs
both G. distortum var. parkeri and G. wormleyi as valid taxa. For this
reason until type material has been examined Hustedt's interpretation has

been followed. This taxon was observed in a single sample collected in a

small tributary of the Great Fish River, in which it forms 2,4 % of the
diatom population. Thirty three specimens were examined and these gave
the following range in dimensions:- length 97,5 - 120,0 pm, breadth 16,0 -
18,0 pym, transapical striae 20 - 22 in 10 um and longitudinal striae 22 -
24 in 10 pm . The counts for both transverse and longitudinal striae were
constant in a narrow range. Length and breadth ranges for these examples
were narrower than given in the description (Hustedt 1l.c.), but lay within
Hustedt's range. The dimensions also agree closely with those of G.

wormleyt (cf. Patrick and Reimer, 1966 : 327).

Owing to the differences of opinion discussed above a brief description of

the taxon has been given based on the Great Fish River specimens, but

including the full range of dimensions derived from the literature. Prowse :
(1962 : 29, Pl. 9, Fig. e) reported examples of this taxon from Malaya,
but his dimensions and striae density measurements indicate a much larger
form than can be included with the presently known taxon. Accordingly
Prowse's observations have been omitted from the values given in the above
description.

Euryhaline mesohalobe - 5.

Figs: 220-222

Samples: FIS: 14.




Gyrosigma eximium (Thwaites) Boyer

Boyer, 1927 : 462.
Patrick and Reimer, 1966 : 317, Pl. 23, Fig. 6.

Synonyms: Schizonema eximium Thwaites, 1848 : 169, Pl. 12, Fig. F, 1-4.
Gyrosigma scalproides (Rabenhorst) Cleve var. eximia (Thwaites)

Cleve 1894 . 118.

Taxonomic notes: Retention of this taxon as a variety of G. scalproides
(Rabenhorst) Cleve (1894 : 118) does not seem justified as much on account
of its peculiar valve shape as on its autecology. Patrick and Reimer (l.c.)
distinguished this taxon from G. scalproides by the linear valve with
parallel walls and scalpelliform apices, the hooked outer terminal

fissures, and also on account of its growth in gelatinous tubes. The
species appears to be a brackish water taxon, preferring relatively high
salinities. This is quite contrary to the requirements of G. scalproides,
which is a freshwater form. The few specimens observed in this study had
the following dimensions:- length 59,0 - 69,0 um, breadth 10,5 - 11,0 pum,

transverse striae 24 in 10 um, longitudinal striae 32 in 10 um .

Euryvhaline meschalobe - 5.

Samples: SUN: 1, 3, 82-85.

Gyrosigma Kuetzingii (Grunow) Cleve

Cleve 1894 : 115.
Hustedt, 1930 : 224, Fig. 333.

Synonyms: Pleurosigma Kuetzingiil Grunow, 1860 : 561, Pl. 6, Fig. 3.

Mesoeuryhaline oligohalobe - 2.

Samples: SUN: 34, 58,

Gyrosigma obscurum (W. Smith) Griffith and Henfrey

Griffith and Henfrey, 1856 : 302, pPl. 11, Fig. 27.
Patrick and Reimer, 1966 : 323, Pl. 24, Fig. 7.

Synonyms: Pleurosigma obscurum W. Smith, 1852 : 8, Pl. 1, Fig. 11.

Description: Valve slightly sigmoid, linear to linear-lanceolate with

obliquely scalpelliform poles; 85,0 - 153,0 um long and 10,0 - 15,0 um

broad. Raphe filiform and sigmoid, running in an elevated eccentric keel,
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oblique in the centre and marginal near the poles; central pores small and

inconspicuous, as also the terminal fissures. Axial area narrow, running

parallel to the raphe; central area small and oval. Transapical striae
perpendicular to the raphe, but appearing slightly arcuate due to the
curving of the valve surface up to the raphe-bearing keel, 26 - 30 in 10 pum .
Longitudinal striae very fine, and usually not wvisible, about 38 - 40 in

10 pm .

Taxonomic notes: Whether this taxon should be placed in the genus Gyrosigma
or Pleurosigma is somewhat controversial. When W. Smith (1852 : 8, Pl. 1,
Fig. 11) wrote the original description of this species the genus Gyrosigma
had not yet been proposed. Consequently all sigmoid naviculeid diatoms
were regarded as Pleurosigma irrespective of the pattern of striae on the
valve surface. To complicate matters W. Smith was unable to resolve the
striae when he first described the species. In his "Synopsis of the
British Diatoms" W. Smith (1853 : 65) observed 29,5 striae in 10 pm (75

in 0,001"), but made no mention of whether they were oblique or transverse,
the main characteristic distinguishing the genus Pleurosigma from Gyrosigma.
Grunow (in Cleve & Grunow, 1880 : 49), however, cited W. Smith as giving

21 oblique striae in 10 um . Evidence to substantiate this claim cannot

be found despite a thorough search of the literature. Some authors have
accepted Grunow's oblique striae count, but others adhered more to Cleve
(1894 : 43) who cited 25 - 29 oblique striae in 10 ym . It is, however,
difficult to be sure that either Grunow or Cleve actually observed
specimens of Pleurosigma obscurﬂm. Nevertheless most of the earlier
diatomists favoured placing the taxon in the genus Pleurosigma. An
exception to this was Griffith and Henfrey (1856 : 302), who transferred

the species to Gyrosigma. More recently diatomists seem to agree to some

extent with Patrick and Reimer (1966 : 323, Pl. 4, Fig. 7}, who replaced
the taxon in the genus Gyrosigma. Patrick and Reimer maintained that the
valve surface sculpturing actually consists of a system of transverse and

longitudinal striae. Apparent oblique striae are seen as a result of the

"combination of valve undulation plus curving of the valve". This
phenomenon was not cbserved in any of the Great Fish River specimens. |
Nevertheless as all other characteristics agree with the description given }
by Patrick and Reimer, their interpretation of the taxon has been adopted

for the present.
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Some evidence in support of this taxon being placed in the genus

Gyrosigma is found in a remark on some Pleurosigma species made by Walker
Arnott (1858 : 164) a few years after W. Smith first described the taxon.
Walker Arnott wrote as follows:- "Pleur. carinatum I ought perhaps to add
to the list, for I believe that the striae only appear oblique in conse-
quence of the position of the light; if a true Pleurosigma it may be Pleur.
obscurum, the only one with that peculiar appearance". This implies that
P. obscurum may have transverse striae, and only apparent oblique striae

as suggested by Patrick and Reimer (l.c.).

A few fragments of the valve of some specimens of G. obscurum from sample
FIS 14 (NIWR) from the Great Fish River were examined under TEM (Figs

525, 526). These showed striae consisting of a fairly dense arrangement
of elliptical pores (41 - 43 in 10 pm). Transverse striae are quite
evident, but the arrangement in other directions is not quite so clear.
The pores are predominantly arranged in longitudinal rows, but this system
sometimes breaks down and a weak oblique arrangement can be detected. This
agrees with Hagelstein's (1938 : 412, Pl. 9, Figs 6, 7) observations on
his Pleurosigma portoricense (see comments on this species under 1 below),
and may explain why Patrick and Reimer (l.c.) saw both types of striae
arrangement. This species may therefore represent a transition between
Gyrosigma and Pleurosigma. Nevertheless the species is retained in the
genus Gyrosigma because the striae are predominantly longitudinally and
transversally arranged, and also because under the light microscope the

transverse striae are distinct.

It would seem that G. obscurum has lived up to its name as it is seldom
recorded. This may however be the result of an inadequate description

leading to the circumscription of new taxa, which are in fact synonymous
with G. obscurum. A number of such possibilities, mentioned below, will

need careful consideration in respect of their affinities.

(1) Pleurosigma portoricense Hagelstein (1938 : 412, Pl. 9, Figs 6, 7):
This taxon, according to Hagelstein himself, was compared with
W. Smith's original Lewes form of P. obscurum by Dr N.E. Brown in the
British Museum, and was found to be identical. Hagelstein's forms
are of great interest, however, as they exhibit three sets of striae,

transverse, oblique and longitudinal (cf. Hagelstein's Pl. 9, Fig. 7);




(2)

(3)

(4)

(5)

(6)

Hagelstein made counts of 40 - 45 in 10 um for oblique and longitu-

dinal striae, and 28 - 29 for transverse striae. The possession of
both longitudinal and oblique striae makes the choice between
Gyrosigma and Pleurosigma problematic. This taxon is most probably
synonymous with G. obscurum, but until examination of the type

materials is possible it will be retained as a separate entity.

Gyrosigma caffra Giffen (1963 : 230, Fig. 50): Although an examination
of an syntype sl}de (Giffen Slide No. 464) proved fruitless in finding
examples, speciﬁens from the material Giffen used to make his drawing
(Giffen Slide No. 368) were identical with the concept of G. obscurum
adopted in this study. G. caffra is therefore regarded as a synonym

of the taxon under discussion.

Gyrosigma subangustum Hustedt (1955 : 35, Pl. 10, Fig. 10): Giffen
(1.c.) compared the previous taxon to G. subangustum noting that they
differ only in the degree of obliqueness of the raphe and in the
transapical striae count. This difference, 26 in G. caffra and 28 in
10 pm in G, subangustwm, falls well within the range given in the

description of G. obscurum.

Gyrosigma rapsonii Cholnoky (1959a : 31, Fig. 166): The dimensions
and morphological features of this species would indicate that it may
indeed be G. obscurum as invisaged in this study. Cholnoky, however,
made no mention of any curvature of the valve surface, or of a raphe
lying in a raised keel. Unfortunately Cholnoky's type slide is not

available for comparison.

Gyrosigma dubiwm Meister (1934 : 101, Figs 73, 74): The illustrations
and dimensions of Meister's species indicate that this species should
also be placed with G. obscurum. Meister mentioned that he was unable

to see longitudinal or oblique striae.

Pleurosigma subsalsum Wislouch et Kolbe (cf. Kolbe, 1948 : 461, Figs
6-8) : Although much longer, these specimens are undoubtedly very close
to P. portoricense Hagelstein. Kolbe's Fig. 8 clearly illustrates
three systems of striae; on the left of the raphe transverse and

oblique striae are evident, while on the opposite side of the raphe
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transverse striae and longitudinal striae parallel with the raphe are
clear. This may be the effect which Patrick and Reimer (1966 : 323)

describe in their discussion of G. obscurunm.

(7)  Pleurosigma? depauperata Manguin (1952 : 87, Pl. 6, Fig. 142a, b):
Manguin also came up against the problem of selecting a genus, when
describing this taxon, since he could not resolve the arrangement of
striae with his optical system. His choice of PZeuPosigma was based

on the eccentric position of the raphe and the lanceolate shape of the

valves.

The dimensions of all the taxa discussed above are summarized in the
following table, commencing with the measurements given by different

diatomists for P. obscurum.

Striae
Length Breadth Transv. Obl./lon.

P. obscurum W. Smith

(1853) 91,4-157,5 29,5
P. obscurum cf.

Peragallo (1897-

1908) 80-180 10-12 25-29 21-25
P. obscurum cf. Cleve

(1894) 90-150 10 25-29 25-29
P. obscurum cf. Hendey

(1964) 90-120 10-12 25-30 25-30
G. obscurum Patrick and

Reimer (1966) 85-150 10-15 26-30 ca. 40
P. portoricense

Hagelstein (1938) 115-125 11-13 28-29 40-45

G. caffra Giffen (1963) 126 13-14 26
(143,6-147)* (11,8-12,5)* (27-28)*

G. subangustwm Hustedt

(1955) 90 9 28
G. rapsonii Cholnoky

(1959) 130-150 8,5-~10 26-28 ca. 40
G. dubiwn Meister (1934) 100-125 11-12 27

subsalsum Wislouch

& Kolbe 130-170 10,5-13(16) 28-30 43-45
P. depauperata Manguin

(1952) 111 10 33-35
transv. = transverse. obl. = obligue. 1lon. = longitudinal.

All measurements are given in um. and striae counts are per 10 pm.

* personal observations.
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It is evident from this table that as far as the dimensions of length,
breadth and number of tranverse striae are concerned there is little to
distinguish these taxa. On the other hand there seems to be some dis-
parity with regard to the counts of oblique or longitudinal striae. For
G. obscurum (= P. obscurum) itself three different ranges have been given,
viz. 21 - 25, 25 - 30, and 40 or more. Where no striae counts are given
it may be assumedvthat the diatomist responsible was unable to count the
longitudinal or oblique striae as they were very fine, i.e. more than 40
in 10 pm . The most significant difference is found in those taxa with
40 or more longitudinal striae in 10 pm; this group includes G. obscurum
as determined by Patrick and Reimer (l.c.), and all other taxa referred
to in this discussion. According to Peragallo, Cleve and Hendey G.
obscurum (syn. P. obscurum) has 21 - 30 oblique or longitudinal striae in
10 pm . This suggests that there are possibly two entities within this
whole group of species. An intensive examination of these taxa will be

needed to unravel the real affinities and similarities of this group.

Finally another taxon very similar to G. obscurum is Gyrosigma elegans
Ricard (1975 : 206, PlL. 1, Fig. 1), but this diatom is broader and more
coarsely striate. Nevertheless it should be kept in mind in a revision of

this taxon and its close relatives.

Pleioeuryhaline polyhalobe - 7.
Figs: 223, 224, 525, 526

Samples: FIS: 14.

Gyrosigma persontis (Grunow) Hustedt

Hustedt, 1930 : 226, Fig. 341.
Hustedt, 1955 : 34, Pl. 10, Figs 4, 5.

Synonyms: Pleurosigma petsonis Grunow, 1860 : 562, Pl. 6, Fig. 8.

Gyrosigma wansbeckii var. peisonis (Grunow) Cleve, 1894 : 119,

Taxonomic notes: Only a few specimens placed in the taxon G. peisonis were
observed. They appeared typical and their dimensions ranged as follows:-—
length 56,0 - 113,2 um, breadth 8,0 - 12,7 um, transapical striae 21 - 22,
longitudinal striae 24 - 28 in 10 um . The smaller examples appear to
compare favourably with those observed by Hustedt (1955 : 34, pPl., 10,

Figs 4, 5) from Beaufort in North Carolina, America. Placing of one
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example from the Sundays River (SUN 16) in this taxon may be a little
doubtful on account of its relatively broad valves. This specimen was
86,2 um long and 14,2 um broad.
‘ Euryhaline mesohalobe - 5.
Samples: SUN: 3, 16
FIs: 28, 41.

G. prolongatum var. closterioides (Grunow) Cleve

Cleve, 1894 : 117.
Hendey, 1964 : 249,

Synonyms: Pleurosigma prolongatum var. closterioides Grunow, 1884 : 105,
Pl. 1, Fig. 58.
. Gyrosigma fasciola var. closterioides (Grunow) Proschkina-

Lavrenko, 1950 : 249, Pl. 82, Fig. 6.

Taxonomic notes: In this study the correct identity of the specimens

assigned to this taxon is somewhat troublesome. The specimens in question

have long narrow linear-lanceolate valves tapering to long thin, curved

rostrate apices with slightly bulbous ends; 132,0 - 166,0 um long and

5,6 - 6,2 um broad. The raphe is filiform and lies centrally except at

the poles, where it lies more to the convex side of the curved poles. The 1
proximal and distal raphe branch ends are small and indistinct. The axial

area is very narrow and parallel to the raphe, scarcely widening at the |
centre, but has a small lateral expansion at the poles. The transverse |
striae are relatively distinct, 22 - 23 in 10 uym, but the longitudinal

striae (32 - 36 in 10 pm) can only be resolved with obligue light.

Two forms have been included in this description, one having poles curving
in the same direction (Figs 226, 227), while in the other (Fig. 225) the
poles were curved in opposite directions, i.e. properly sigmoid (cf.
Grunow's remarks on the var. closterioides - Grunow, 1884 : 105). The
former comprised the majority of the specimens observed in this sample.
This form was interesting since the curving of the poles to the same side
appeared to arise from the twisting of one pole of the normal sigmoid
valve through 180°. This 180° twist is the only feature distinguishing
the two forms. Whether this twist is a hereditary character or simply a

phenotypic variation is not known at this stage. Whatever the case may be,

the identity of these forms is complicated. Since they are so intimately

connected with each other, the one can be no more than a form of the other. |
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The valves with poles curving in the same direction, i.e. those with one
pole twisted through 180°, can be positively identified with Pleurosigma
prolongatum var. closterioides Grunow (1884 : 53, Pl. 1, Fig. 58). This

taxon was later transferred to the genus Gyrosigma by Cleve (1894 : 117).

In contrast the identity of the sigmoid examples is rather more compli-
cated. Owing to its very close relationship to the form identified above
as G. prolongatum var. closterioides, one is tempted simply to refer it

to G. prolongatum (W. Smith) Griffith and Henfrey (1856 : 303, pl. 11,
Fig. 23). However, although the dimensions and striae densities appear

to agree well with G. prolongatum, the valve shape does not conform to

W. Smith's (1852 : 9, Pl. 2, Fig. 7; 1853 : 67, Pl. 22, Fig. 212) drawings
of P. prolongatum = G. prolongatum. Valves of the Sundays River forms
were more linear, and the poles were longer and terminating in a small
bulbous expansion. 1In this regard the sigmoid examples compare very
favourably with the valve shape of G. macrum (W. Smith) Griffith and
Henfrey (1856 : 303, Pl. 11, Fig. 22). Unfortunately, according to the
literature, G. macrum is a much larger diatom with finer structure {length
150,0 - 270,0 um, breadth 10,0 - 13,0 pm, transverse striae 25 - 28 in

10 pm, longitudinal strxiae 32 - 36 in 10 pm).

Patrick and Reimer (1966 : 329) stated that G. prolongatum and G. macrum
are very closely allied, but how close their relationship is can only be
determined through the examination of W. Smith's type material. 'The taxon
G. prolongatum var. closterioides may indeed prove to be more closely
related to (. macrum than to G. prolongatum. However as no type material
has been examined Grunow's taxon has been retained under the name Gyro-

stgma prolongatum var. closterioides.

Since the majority of specimens in this sample (SUN 84 - NIWR) were
undoubtedly identical with Grunow's taxon they have been referred to G.
prolongatum var. closterioides. The sigmoid forms, on the other hand,

have for the moment been included with this taxon until examination of

type material has indicated whether they should be referred to G. prolonga-

tum ox G. macrum.

A form from the Kowie River estuary with poles curving in the same

direction, identical to those in the Sundays River, was placed by Giffen

i
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(1970a : 277, Fig. 40) in G. fasciola var. closterioides (Grunow)
Proschkina-Lavrenko (l.c.). However the relationship of var. closterioides
to G. fasciola is even more unlikely, since G. fasciola is somewhat

broader diatom with relatively short protracted poles.

Meioeuryhaline polyhalcbe - 9.
Figs: 225-228

Samples: SUN: 84.

Gyrosigma rautenbachiae Cholnoky
Cholnoky, 1957b : 65, Fig. 61.

Taxonomic notes: This taxon was also represented by a few specimens, which
agree with Cholnoky's description. Nevertheless they displayed a much
greater range in dimensions. This range included examples of the small
forms such as Cholnoky (195%a : 32, Fig. 167) observed in the western
Cape Province, as well as the larger specimens recorded by Giffen (1963
231) from the easterxrn Cape Province. The range of dimensions observed in
this study were as follows:- length 117,2 - 165,0 um, breadth 17,5 - 26,0 pum,
transverse striae and longitudinal striae usually the same in number,
14 - 16 in 10 um, occasionally the longitudinal striae were slightly
coarser.
Meioeuryhaline oligohalobe - 1.

Samples: SUN: 24, 50

FIs: 14, 26, 27, 39, 40.

G. scalproides (Rabenhorst) Cleve

Cleve, 1894 : 118.

Hustedt, 1930 : 226, Fig. 338.

Patrick and Reimer, 1966 : 318, Pl. 23, Fig. 7.
Schoeman and Archibald, 1976-80 : No. 4.

Synonyms: Pleurosigma scalproides Rabenhorst, 1861-79 : Alg. Eur. No.
1101; 1864 : 241.

Description: Valves slightly sigmoid, linear to somewhat linear-lanceolate,
tapering gradually to relatively broad obtuse ends, or subtly protracted
into subrostrate to rostrate apices; length 25,0 - 80,0 pm, breadth

5,0 - 12,0 um . Raphe more or less central, somewhat diagonal in some
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specimens, weakly sigmoid; central pores small, round or occasionally
truncate and slightly expanded laterally; distal ends usually indistinct,
forked with a curved terminal fissure reaching the concave margin of the
sigmoid valve (in opposite directions at each pole), and the inner fissure
ending more or less centrally some distance from the apex. Axial area
narrow, parallel to the raphe, expanding at the centre intoc a small
elliptical central area, and at the poles into a unilateral terminal area
reaching thé margin of the valve. Transapical striae radial throughout,
except near the poles on the concave sides of the sigmoid valve, where
they become convergent, 20 - 24 in 10 um at the centre (measured along
the valve margin) and slightly denser throughout the rest of the valve,
22 - 26 in 10 um (measured along the raphe). Longitudinal costae
parallel to the raphe and curving outwards at the central nodule, 26 - 36

in 10 pm .

Taxonomic notes: Rabenhorst's type material (Alg. Eur. No. 1101 - vide
Rabenhorst, 1864 : 241) has been examined by Schoeman and Archibald (l.c.),
who found that the type specimens were essentially the same as specimens
identified as such from Southern Africa. Nevertheless a few points need
mentioning. Rabenhorst's (l.c.) description of Pleurosigma scalproides
gives about 20 transverse and 16 - 17 longitudinal striae in 10 um .
Counts of transverse and longitudinal striae from the type material
showed that, while the transverse striae counts were accurate, the
density of the longitudinal striae was in fact greater, being 32 - 36 in
10 pm . Hustedt (l.c.) depicted G. scalproides with broadly rounded,
obtuse apices. 1In contrast Rabenhorst's type specimens have weakly
rostrate apices. 1In examples from Southern Africa, including those from
the Great Fish River, the apices were weakly subrostrate to smoothly
rounded, but rather more acute. In the literature the position of the

raphe seems to be a little controversial, Hustedt (1.c.) discribing it as

central, and Patrick and Reimer (l.c.) as eccentric and diagonal. In the

type material the position seemed to vary between both these extremes.

Electron microscopic examination of this species showed a rather typical
Gyrosigma type raphe structure. Internally on either side of the central b
nodule there is a rib, one being short, and the other accompanying the ;
raphe and extending almost to the distal raphe endings. The distal ends

of the raphe terminate internally in a characteristic raised and "rolled




tongue™ called the helictoglossa (vide Cox, 1977 ; 263). Externally the

proximal raphe endings are characteristic, terminating in a central pore
with two lateral expansions, making a "T" shaped ending. The "T" shaped
ending is not easily resolved under the light microscope. The distal ends
of the raphe branches curve towards the same side of the valve and end in

the valve mantle.

Only a few typical specimens were observed in the Great Fish River. These
had the following dimensions:- length 46,0 - 59,0 pm, breadth 8,0 um,

transverse striae 24 in 10 pm, longitudinal striae 30 - 32 in 10 pm .

Meioceuryhaline oligohalobe - 1.
Samples: FIS: 21, 22, 25.

Gyrosigma stompsii Cholnoky
Cholnoky, 1963c : 51, Fig. 31.

Taxonomic notes: The forms allotted to this taxon are twice as long as

those originally described by Cholnoky. There is therefore some doubt as

. to the accuracy of this identification. 1In many features, such as the

long narrow almost linear valves with scalpelliform poles and eccentric
raphe, it is very close to G. obscurum (W. Smith) Griffith and Henfrey
(see above). On the other hand the striae counts for transverse and

longitudinal striae agreed with those of G. stompsii.

Differences between these two species are, however, quite distinct. 1In
the first place the position of the raphe in relation to the apical axis
is significant. In G. stompsii the raphe is more or less straight and
median over most of its length, and only becomes sigmoid and close to the
valve margin near the poles. In contrast the raphe of G. obscurum is
strongly sigmoid so that at the centre of the valve the raphe lies obliquely,
and for about two thirds of its length it approaches the valve margin.
The central nodule of (. obscurum is also more prominent. Besides being
coarser the transapical striae of G. stompsii at the centre of the valve
are parallel and perpendicular to the raphe, whereas in G. obscurum the
transapical striae are finer and arcuate indicating a fold in the valve
surface. Finally the apices of (. stompsii are more acutely rounded than

those of G. obscurum.
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There is some similarity also to G. tenuissimum but the density of the
longitudinal striae does not agree. On this point there appears to be

some disagreement in the literature. Cleve (1894 : 117) wrote that the
longitudinal striae were finer than the transverse striae (18 - 22 in

10 pm), while Peragallo (1891 : 24) puts them at 24 in 10 pym . Cholnoky
(1963c : 51) counted about 40 longitudinal striae in 10 um in his specimens

of G. tenuissimum from the Knysna Lagoon.

Since the dimensions of length and breadth are not always good taxonomic

characters, and because it is likely that Cholnoky observed only a few

specimens of G. stompsii, the Sundays River examples have been provisionally
placed with this taxon. These specimens had the foliowing dimensions:-
Length 121,0 - 143,1 pym, breadth 9,0 - 9,6 um, transverse striae 18 - 20

in 10 pm, Longitudinal striae 36 in 10 um .

Euryvhaline mesohalobe - 5.
Figs: 229, 230

Samples: SUN: 59, 84.

HANTZSCHTA Grunow, 1877 : 174. |
|

Hantzschia amphioxys (Ehrenberg) Grunow

Grunow in Cleve and Grunow, 1880 : 103.
Grunow in Van Heurck, 1880-83 : Pl. 56, Figs 1, 2.
Hustedt, 1930 : 394, Fig. 747.

Synonym: Eunotia amphioxys Ehrenberg, 1841 (1843) : 413, Pl. 1, Fig. 1 etc.

Taxonomic notes: This is a common and very variable taxon. Cholnoky
(1966a : 28) questioned the validity of maintaining H. amphioxys var.
africana Hustedt (1921 : 131, Pl. 1, Fig. 25) as a separate variety, and
later considered this variety as distinct from the nominate variety
(Cholnoky, 1970a : 30). The taxon is variable not only in valve shape,
but also in regard to the density of the transapical striae. Cholnoky,
1966a : 28) gave 16 - 28 striae in 10 um for this taxon, while Guermeur
(1954 : 84) recorded 27 striae in 10 um for Nitzschia parvula, which,
according to Cholnoky was an erroneous identification for H. amphioxys.

In the Sundays and Great Fish rivers most specimens were the finely
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striated type. These examples had the following dimensions;- length
21,0 - 36,0 (58,0) pm, breadth 4,0 - 7,0 um, fibulae 6 - 12 in 10 um and
striae (18)24 - 28 in 10 pm .

Mesoeuryhaline oligchalobe - 2.

Samples: SUN: 4, 5, 11, 16, 17, 21-25, 33, 34, 45, 47-49, 57, 60, 61, 76.
FIS: 2, 4, 5, 16-18, 20-23, 26-28, 31, 32, 35.

Hantzschia amphioxys var. maior Grunow

Grunow in Van Heurck, 1880-83 : Pl. 56, Figs 3, 11.
Van Heurck, 1885 : 169.
Hustedt, 1930 : 394, Fig. 749.

Taxonomic notes: This taxon is distinguished from the nominate variety by
its much greater dimensions. The valves were over 100 pm in length and
13,0 - 14,0 um broad. This variety was not as common as the nominate
variety. The Sundays River specimens were 156,0 um and 211,0 pum long, and
had a slightly coarser striation (12 - 14 in 10 um) and fewer fibulae

(4 - 6 in 10 pm) than the nominate variety.

Mesoeuryhaline oligohalobe - 2.

Samples: SUN: 25, 37.

Hantzschia amphioxys var. vivax Grunow

Grunow in Cleve and Grunow, 1880 : 103.
Grunow in Van Heurck, 1880-83 : Pl. 56, Figs 5, 6.
Hustedt, 1930 : 394, Fig. 750.

Taxonomic notes: Whether the two examples observed in the Great Fish River
do indeed belong to this variety is subject to some doubt. The dimensions
of these two specimens, 70,0 - 79,0 um long and 6,5 - 7,0 um broad, are
rather smaller than would be expected from Hustedt's (1930 : 394)
description, but the relatively narrow, elongated rostrate poles suggest

a closer relationship to this variety than to the nominate variety.

Mesoeuryhaline oligchalobe - 2.

Samples: FIS: 20, 29.
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Hantzschia disctinctepunctata (Hustedt) Hustedt
Hustedt in A. Schmidt et al., 1874-1959 : Pl. 329, Figs 21, 22.
Hustedt, 1937-38 : 462, Pl. 40, Fig. 4.

Synonyms: Hantzschia amphioxys var. distincte-punctata Hustedt, 1921 : 167.

Taxonomic notes: There is no doubt that these coarsely punctate forms
belong to this taxon. Apart from the slightly shorter valves the rest of
the dimensions agree with Hustedt's diagnosis of the taxon. The Great
Fish River specimens gave the following dimensions:- 46,1 - 54,5 pum long,

5,0 -~ 7,8 um broad, 6 - 8 fibulae in 10 pum and 11 - 12 striae in 10 um .

Mesoeuryhaline oligchalocbe - 2,

Samples: FIS: 4, 16, 27, 29, 31.
MASTOGLOIA Thwaites in W. Smith, 1856 : 63.

Mastogloia aquilegiae Grunow

Grunow in A. Schmidt, 1874-1959 : Pl. 186, Figs 21, 22.
Hustedt, 1931-59 : 497, Fig. 923.

Taxonomic notes: Very little information on this rare species, hitherto
unrecorded in South Africa, is available in the literature. It was in

some respects difficult to distinguish it from M. lanceolata Thwaites

(cf. Hustedt, 1931-59 : 497, Fig. 922). BHustedt's (l.c.) key to this genus
separates these two species on the grounds of the width of the partecta.

In this respect the Sundays River specimens should be placed with M.
lanceolata (width of the partecta - 2 - 3 um). However more significant
taxonomic characters suggested that the specimens would be better assigned

to M. aquilegiae. These characters were

(a) the distinctive structure of the raphe with its lateral arching about

halfway between the central and terminal nodules,
(b) the density of the striae (16 - 17 in 10 um), and

(c) the greater lengths of the valves. Dimensions of these examples were
50,0 - 60,0 pm long, 15,6 -~ 18,5 um broad, transapical striae
16 - 17 in 10 um, partecta 6 -~ 8 in 10 pm and 2,0 - 3,0 um broad.

Pleiceuryhaline polyhalobe - 7.
Figs: 231-234
Samples: SUN: 14, 40, 41, 68, 77, 78.
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Mastoglotia elliptica (Agardh) Cleve

Cleve, 1893 in A. Schmidt et al., 1874-1959 : Pl. 185, Figs 24 - 257
Cleve, 1895 : 152.
Hustedt, 1930 : 501, Fig. 927a.

Synonyms: Frustulia elliptica Rgardh, 1824 : 311.

Eurvhaline mesochalobe - 5.

Samples: SUN: 41, 65, 67.

Mastogloia elliptica var. dansei (Thwaites) Cleve

Cleve, 1895 : 152,
Hustedt, 1931-59 : 501, Fig. 927b.

Synonyms: Dickieia dansei Thwaites, 1848 : 171, Pl. 12/K, Figs 1-4. |

Taxonomic notes: The taxonomic position of this variety is a little
problematic., W. Smith (1856 : 64, Pl. 62, Fig. 388) and Grunow {(in Van
Heurck, 1880-83 : Pl. 4, Fig. 18) gave it species rank within the genus
Mastogloia. On the other hand Cleve (1895 : 150) reduced its taxonomic
ranking to a variety of M. elliptica, a concept still commonly held today.
Recently however Cholnoky (1968a : 41) has suggested elevating the var.
danset to specific rank once more. He does so acknowledging a morpholo-
gical similarity, but claiming a basic autecological distinction. He does
not, however, describe this ecological distinction. Nevertheless in his
"Die Okologie der Diatomeen" (Cholnoky, 1968b : 229) he considers both the
var. danseil and the nominate variety as brackish water forms and claimed
that the nominate variety, when present in high numbers, is particularly
associated with chlorides. 1In the Sundays River both varieties occurred
in the same localities and only as a few examples in every sample. From

a morphological point of view it was difficult to distinguish between them
as an intergrading series of forms was observed. Furthermore since the
environment here suggested no ecological differences, the possibility

that the var. dansez should be merged with the nominate variety, M.

elliptica, is feasible. However the observation of relatively few speci-

mens deters the author from taking such a step without a more thorough
investigation of the taxon, and particularly the type material. The var.
dansei has therefore been retained for the parallel-sided forms with

cuneate poles.

N



- 135 -

Stoermer (1967), nevertheless, poses an interesting problem with regard
to this variety in his study of the polymorphism in a wild population of
Mastogloia from the Silver Lake Fen in Dickinson County, Iowa. He showed
that within this population there were forms belonging to both M. grevillet
W. Smith and to M. elliptica var. danse’. Associated with the normal
frustules of each of these taxa were frustules containing one valve of
each species. This evidence and his consideration of other closely
related species of Mastogloia led Stoermer to suggest that M. grevillei
and M. elliptica var. dansei should be united and placed under the name M.
dansei. He was reluctant to do so, however, as he had not had the
opportunity of examining DickieZa dansei, the nomenclatural type for this
combination. Stoermer suggested furthermore that the cause of this
polymorphism was differing ecological conditions.

Euryhaline mesohalobe - 5.

Samples: SUN: 36, 55, 67, 77.

Mastogloia pumila (Grunow) Cleve

Cleve, 1895 : 157.
Hustedt, 1931-59 : 553, Fig. 983.
Hendey, 1964 : 238.

Synonyms: Mastogloia braunii var. pumila Grunow in Van Heurck, 1880-83
Pl. 4, Fig. 23.
Mastogloia pumila var. capensis Cholnoky, 1959 : 33, Figs 178, 179.
Mastogloia pumila var. africana Giffen, 1966a : 265, Figs 48-50.
Mastogloia pseudexigua (pseudoexigua) Cholnoky, 1956 : 75, Fig. 78.
Mastogloia pseudexigua var. capitata Cholnoky, 1959 : 33,
Figs 174, 175.

Taxonomic notes: In a sample from the Sundays River (SUN 69) a series of
specimens was observed showing a wide range of variation in the degree of
development of the H-shaped marking associated with the central area.
Based on other characteristics the specimens have been identified as M.
pumila. This identification is undoubtedly correct for those examples
having the distinct H-shaped markings, but would have caused some
apprehension as to the accuracy of the identification of those forms with-
out this marking. However this population showed a series of examples

in which the H-shaped marking was completely absent, passing to other
valves where the horns of this marking extended almost to the poles.

Indeed a single frustule had one valve with a clear and well developed
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H-~shaped marking, while on the other the marking was completely absent

(A similar case of polymorphism has previously been reported in the genus
Mastogloia, as may be seen in Stoermer's (1967) study of this phenomenon
in Mastogloia - see remarks above for M. elliptica var. dansei.) This
series of specimens from the Sundays River makes it clear that all of
them belong to the same taxon. It raises furthermore strong doubts
concerning the validity of the H-shaped marking as a good specific

character for the distinction of the species in this genus.

This series of specimens not only showed the variation in the H-shaped
marking, but also presented a fairly wide range in the construction of the
partectal ring. This varied from 1 - 4 large partecta in the centre, and
1 - 3 smaller partecta mor~ distally placed on either side of the larger
ones, or specimens having no smaller partecta at all. The variability in
this regard raises doubt with respect to the validity of M. pseudexigua
Cholncky (1956 : Fig. 78). Cholnoky distinguised his species from M.
pumila on the basis of differences in the construction of the partectal
ring and the finer arrangement of the striae. The series of examples
observed in the Sundays River had striae counts ranging from 24 to 28 in
10 pm, while in the arrangement and structure of the partectal ring both
the "pseudexigua" and "pumila" type of partectum can be found. Although
Cholnoky's type material for M. pseudexigua is not at present available
there do not appear to be any strong indications for keeping the two taxa
distinct, Accordingly the two species have been united, with M. pseu-
dexigua considered as a synonym of M. pumila. Furthermore following
Cholnoky (in unpublished manuscript) both M. pumila var. capensis Cholnoky
(1959 : 33, Figs 178, 179), M. pumila var. africana (Giffen, 1966a : 265,
Figs 48-50) and M. pseudexigua var. capitata Cholnoky (1959 : 33, Figs 174,
175) have been united with the species, and therefore become later

synonyms.
Pleioeuryhaline polyhalobe - 7.

Samples: SUN: 1, 4-7, 41, 69, 77, 80-83.

Mastogloia pusilla Grunow

Grunow, 1878 : 111, Pl. 3, Fig. 10.
Hustedt, 1931-59 : 568, Fig. 1002a-c.
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Taxonomic notes: A single specimen was observed having typical valve and
partectal ring structure. The striation was, however, rather finer (24
in 10 um) than given for the nominate variety, and compares more favourably
with var. linearts @strup (1910 : 118, Pl. 3, Fig. 73), as described by
Hustedt (1931-59 : 569). The Sundays River specimen was 18,0 um long and
8,0 um broad.

Pleioeuryhaline polvhalobe - 7.
Samples: SUN: 42.

Mastogloia smithii Thwaites

Thwaites, 1848 <n l7tt. ex W. Smith, 1856 : 65, Pl. 54, Fig. 341.
Hustedt, 1931-59 : 503, Fig. 928a.

Taxonomic notes: Too few specimens of this taxon have been observed to make
any critical comments on its taxonomy, particularly as no type material has
been examined. There is some questioning of the validity of the wvarieties,
var. amphicephala Grunow and var. lacustris Grunow. Cholnoky (unpublished
manuscript) regarded as purposeless the separation of forms with capitate
poles as a distinct variety. This idea is supported by W. Smith (1856 : 65, -
Pl. 54, Fig. 341), who illustrated a series of forms having protracted
rostrate to capitate poles. Furthermore Smith commented that their
"dinstinctly produced and occasionally capitate extremities" were a
distinguishing characteristic of this taxon. - Although Cholnoky (1968a
43) regarded the variety as distinct, Hustedt (1931-59 : 504) considered
Mastogloia lacustris var. conifera Brun as an intermediate between M.
smithii var. amphicephala and var. lacustris. This suggests that there

are no clear taxonomic boundaries between the varieties.

Pleioceuryhaline oligohalcbe - 3.

Samples: SUN: 7, 13, 41, 77.

MELOSIRA Agardh, 1824 : XIV, 8.

Melosira granulata (Ehrenberg) Ralfs var. angustissima O. Muller

0. Muller, 1899 : 315, pl. 12, FPig. 28.
Hustedt, 1927-30 : 250, Fig. 1044d.

Taxonomic notes: To enter into a discussion on the taxonomy of this taxon

and its close relatives would be taking on a task too immense for the scope
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of this study. Melostira granulata must be one of the most variable of

diatom species. VanLandingham (1971 : 2202) filled more than eight pages
of his catalogue with synonyms of M. granulata and its varieties. This
indicates the extent to which some diatomists have gone to describe the
most subtle variations, many of which are no longer considered valid. In
contrast there are others who prefer to combine M. granulata with a

number of other Melosira species to form one very large polymorphic taxon.
This was the view of Bethge (1925) who united M. granulata, M. islandica,
M. nyassensis, M. distans, M. italica, M. argus, M. goetzeana and a number
of other species with their varieties, under one taxonomic combination,
Melosira polymorpha. Although this approach has been rejected, the number
of valid varieties of M. granmulata has been reduced. In the Sundays River
a few examples were observed belonging to the varxr. angustissima. No attempt
has therefore been made to determine whether this variety should be
retained as valid or not. In the Vernon Hooper Dam near Durban there is,
however, an intergrading series between the nominate variety and var.
angustigsima (Archibald, C. : personal communication). Moreover Cholnoky
(1963b : 175) preferred to sink this variety into the species on account of
finding intermediates between the two forms. The var. angustissima has,
however, been retained in this study merely to indicate that it was only

the very narrow valve form that was observed.

Meioeuryhaline oligochalobe - 1.

Samples: SUN: 9, 16, 20, 34, 62, 73.
FIS: 5, 7, 8, 16, 34, 37.

Melostira lineata (Dillwyn) Agardh.

Agardh, 1824 : 8
Hustedt, 1927-30 : 238, Fig. 99, as Melosira juergensit.

Hendey, 1964 : 72, Pl. 1, Fig. 3, as Melosira juergensit.

Synonyms: Conferva lineata Dillwyn, 1809 : No. 24.

Melosira Juergensii Agardh, 1824 : 9.

Taxonomic notes: In a recent study Crawford (1978 : 245) has shown that M.
lineata can no longer be distinguished from M. juergensi? Agardh (1824 :
9). These two species are in fact two different valve morphotypes of the
same taxon, for which Dillwyn's "IlZneata" is the earliest valid epithet.
The unification of these two species therefore bears the name Melosira

lineata as the correct combination for the taxon.
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A very few examples of the morphotype juergensii were observed at Station
2 on the Sundays River. A discussion of the possible relationship between
this taxon and the next follows below in the taxonomic notes for M.

moniliformis var. octogona (Grunow) Hustedt.

Euryhaline mesochalobe - 5.

Samples : SUN: 3.

Melosira moniliformis (O. Muller) Agardh var. octogona (Grunow) Hustedt.
Hustedt, 1927-30 : 238.

Synonyms: Melosira borreri var. octogona Grunow, 1878 : 128, Pl. 4, Fig. 14.
Melosira lineata var. octogona (Grunow) Cleve-Euler, 1951 : 30,
Fig. 21d, e.

Taxonomic notes: In the estuarine stations of the Sundays River specimens
of a Melosira species having distinctly octagonal outer walls in girdle
view were observed (Figs 235-237, 527-530). In searching the literature
for its correct identity three possibilities were discovered; and interes-
tingly two of these had at one time or another been given the specific ox

varietal epithet "octogorna".

The first of these possibilities is that the Sundays River specimens should
be placed with M. moniliformis var. octogona. This taxon was originally
described by Grunow (1878 : 128, Pl. 4, Fig. 14) as Melosira borreri var.
octogona. Hustedt (1927-30 : 236) subsequently considered M. borreri as
synonymous with M. moniliformis, and transferred the variety, var. octogona,
to the latter species as well. 1In this respect Cleve-Euler (1951 : 29,
Fig. 21d, e) introduced a measure of confusion as she claimed that M.
borreri was synonymous with M. Ilineata, thus naming the variety M. lineata
var. octogorna. As there has been no opportunity to study these two view
points more thoroughly and since Crawford (1977, 1978) did not mention M.
borreri as synonymous with either M. Ilineata or M. moniliformis in his
recent reviews of these two species, Hustedt's taxonomy in this respect

has been preferred. Even though the Sundays River specimens agreed very
closely in shape with Grunow's illustrxation of M. borreri var. octogona

and Cleve-Euler's drawings of M. lineata var. octogona, there is no clear
evidence to establish the Sundays River examples as belonging to this

taxon.
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The second possibility is that the Sundays River examples belong to the
variety M. juergensii (= M. lineata - see previous taxon) vaxr. subangularis
Grunow (in Van Heurck, 1880-83 : Pl. 86, Fig. 9). The local examples,
however, differ from this variety by lacking the thickened rim of the
mantle wall so characteristic of the juergensit? morphotype of M. lineata
(see comments on M. lineata above). Furthermore, in contrast with the
variety, var. subangularis, the Sundays River specimens have an almost
completely orbicular internal cavity, while the length of each side of
their octagonal walls is approximately equal {(cf. Grunow's illustratiocn

of the var. subangularis). Once again in her synopsis of the Swedish and
Finnish diatoms Cleve-Euler (1951 : 30, Figs 22m and 1) appears to have
confused the situation. While her illustration of M. juergensii var.
subangularis (her Fig. 22m) appears to represent this taxon correctly, the
drawing of a thick-walled octagonal form with an orxbicular internal

cavity was considered by Cleve-Euler as being typical of M. juergensitz.
This is guite plainly an error of judgment, and should probably refer to

M. montliformis var. octogona.

Finally in 1892 A. Schmidt (cf. Schmidt e¢ al., 1874-1959 :Pl. 182, Figs
19-21) illustrated a new species called Melosira octogona. These illu-
strations correspond very well with the outline and internal orbicular
cavity of the Sundays River specimens, but give little other detail by
means of which a precise identification can be made. Probably for this
reason VanLandingham (1971 : 2233) proposed the discontinuation of the
combination M. octogona. Nevertheless a number of diatomists have
recorded M. octogona in reports on their researches (e.g. Hagelstein,
1938 : 378, Pl. 6, Fig. 2; Ichimura, Kobayashi and Kata, 1965 : 442,
Pl1. 1, Fig. 4). 1In addition Hustedt (1942a : 7) recorded M. octogona
A. Schmidt from various localities in the Indomalayan Archipelago and
Hawaiian Islands, remarking that Grunow (1878 : 128) had combined this
species with M. moniliformis as a variety of it. Hustedt, however,
preferred to retain M. octogona as an independent species restricted in
its distribution to tropical coasts. Moreover Giffen (1963 : 235, Figs
61, 62; 1966a : 265; 1970a : 280; 1970b : 94) has recorded M. octogona
fairly frequently from South African estuaries and marine littoral

situations.
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Having examined these three possibilities it seems evident that the Sundays
River specimens cannot be placed with M. juergensit var. subangularis on
account of the wall structure. The choice between the remaining two
possibilities is more difficult. Apart from the octagonal shape of the
frustules in girdle view there are no other described features enabling one
to select one or the other possibility. However since there appears to be
some doubt concerning the validity of M. octogona, it is better to choose
M. moniliformis var. octogona, as it is probably easier to authenticate
this taxon by reference to Grunow's type material. The probability that M.
octogona and M. moniliformis var. octogona are the same thing is strong,
and in this case M. octogona would fall away as a later synonym of the
latter. It is suggested furthermore that those forms placed in M,

octogona by Giffen should be referred to M. moniliformis var. octogona.
Pleioceuryhaline polyhalobe - 7.
Figs: 235-237, 527-530

Samples: SUN: 4, 5, 59, 70, 82-84, 86.

Melosira varians Agardh

Agardh, 1827 : 628.
Hustedt, 1927-30 : 240, Fig. 100.

Taxonomic notes: A single specimen of this taxon was recorded from
scrapings taken in Lake Arthur from rocks near the wall of the impoundment.

This is a well known species and needs no further comment here.

Mesoeuryhaline oligohalocbe - 2.

Sample: FIS: 2.
NAVICULA Bory, 1822 : 128.

Navicula accomoda Hustedt

Hustedt, 1950 : 446, Pl1. 39, Figs 17, 18.
Hustedt, 1961-66 : 64, Fig. 1208.
Schoeman and Archibald, 1976-80 : No. 2.

Description: valve elliptic-lanceolate with poles protracted into short,
narrow rostrate or sometimes slightly rostrate-capitate apices; length

17,0 - 25,0 pm, breadth 5,0 - 8,0 pm . Raphe straight and filiform;




- 142 -

central pores small and inconspicuous, and not unduly widely separated;
terminal fissures hook-shaped, curving towards the same side of the valve,
not always clearly visible. Axial area narrow, linear, widening slightly
at the central nodule. Transapical striae parallel to slightly radial,
sometimes becoming slightly convergent at the poles; central striae more
widely spaced than the others, occasionally with a single shortened stria
on one side, 17 - 25 in 10 um, while at the pole they sometimes widen
again, 19 - 32 in 10 pm . Longitudinal costae faintly visible only under

oblique light.

From TEM studies of this species Schoeman and Archibald (1976-80 : No. 2)
have shown that the striae consist of single rows of puncta (32 - 43 in
10 pm), of which the terminal punctum of each stria near the central
nodule is transapically elongated. The puncta are, furthermore, arranged
in longitudinal rows parallel to the apical axis, except at the central

nodule where they curve outwards.

Taxonomic notes: In an earlier study (Archibald, 1971 : 45, Figs 142-150)
examples of this taxon were used to draw up a series linking Navicula
submolesta Hustedt (194%9a : 86, Pl. 5, Figs 16-18) with N. molestiformis
Hustedt (l.c. : 86, Pl. 5, Fig. 9). More recently, however, Schoeman et
al. (l.c.) have shown through studies of the valve structure that N.
accomoda is entirely different from N. submolesta. Examination of the
Hustedt type material (Hustedt slide No. N1, 8 - Bremerhaven) from the
Charemsee has shown that Southern African examples of N. accomoda are

identical with those on the type slide.

Mesoeuryhaline oligohalobe - 2.
Samples: SUN: 15-17, 20, 21.
FIS: 1, 2, 24.

Navicula acephala Schoeman
Schoeman, 1973 : 107, Figs 152, 153.

Taxonomic notes: Schoeman (l.c.)} distinguished this taxon from V.
eryptocephala Kutzing (1844 : 95, Pl. 3, Figs 20, 26) on the basis of its
much more coarsely punctate striae and the shape of its central area. 1In
the Sundays River few specimens were recorded, although this may be due to

confusion with N. cryptocephala. 1In the Great Fish River specimens of




- 143 -

this taxon, particularly those from sample FIS 14, were in full agreement
with Schoeman's description. Nevertheless these specimens bore a resem-

blance to N. gregaria in the structure of the central nodule and shape of
central area. The validity of this species is therefore somewhat suspect,

and these specimens are only tentatively placed here.

Meioeuryhaline oligohalobe - 1.

Figs: 238, 239

Samples: SUN: 34, 51.
FIS: 3, 11, 14.

Navicula agrestis Hustedt

Hustedt, 1936 (in A. Schmidt et al., 1874-1959 : P1l. 401, Figs 27-29)
Hustedt, 1937-38 : 246, Pl. 20, Figs 21, 22.
Hustedt, 1961-66 : 235, Fig. 1358.

Taxonomic notes: Having examined all the ringed specimens on Hustedt's
only type slide (i.e. the syntype slide - No. N1, 13 at Bremerhaven) a
number of differences between these specimens and Hustedt's diagnosis was
noted. The valve was correctly described as linear to linear-lanceolate
with rounded to almost acute poles. The ringed specimens had dimensions
of length varying between 9,1 and 10,4 um, of breadth between 3,0 and

3,4 ym, and had 27 - 30 transapical striae in 10 pm . The valves were
therefore a little broader than given in the original diagnosis. The
next point of differences lies in the distance between the central pores
of the raphe. 1In his illustration of the species Hustedt, 1961-66 : 235,
Fig. 1358) indicated rather widely separated central pores. This is
rather misleading as this feature was not found in the ringed examples on
the syntype slide. Hustedt drew this species more accurately in his
publication on the diatoms from the Sunda Islands (cf. Hustedt, 1937-38 :
246, PlL. 20, Figs 21, 22). In most of the ringed specimens examined the
raphe branches were furthermore slightly curved. Finally the transapical
striae were distinctly radial (cf. Hustedt, 1961-66 : 235, Fig. 1358d, e)
which contrasts with striae pattern in his Figure 1358a-c. At the poles,
however, the striae became slightly less radial and tended towards

parallel.

Noting these differences a new concept of the taxon, N. agrestis Hustedt,

has been formed. As a result there is a strong possibility that N.
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diuturnoides Archibald (1966a : 258, Figs 17-23; 1971 : 38, Figs 78-90)
should be included as a synonym of N. agrestis. A re-examination of N.

diuturnoides in the light of this new concept is therefore necessary.

Cholnoky (1970c : 18) suggested a closer relationship and possible union
with N. muralis for this taxon. However examination of the type material
of N. muralis collected by Arnott from walls at Bath in England (Grunow
slide Nos 2337, 2710a and b - Vienna) and other material from Grunow's
collection (slide Nos 1923 and 2341) indicated guite clearly that such a
relationship is not feasible. The valves of N. muralis were much broader
(4,0 - 5,0 um broad), and the transapical striae at the centre of the valve
were different in structure and arrangement. At the centre of N. muralis
there appeared to be long sinuous striae intercalated with unevenly
shortened striae. This is quite different from N. agrestis where the

central striae are straight, and shortened striae appeared to be absent.

Meioeuryhaline oligohalobe - 1.
Samples: SUN: 32.
FIs: 1, 16, 23-27.

Naricula agulhasica Cholnoky

Cholnoky, 1959 : 34, rFig. 182,
Giffen, 1963 : 235, Fig. 64.

Taxonomic notes: Unfortunately Cholnoky's type slide (K 84) is not available
for comparison in order to authenticate this identification. The specimen
observed in the Sundays River at Station 2 (SUN 3) does not fully agree
with Cholnoky's diagnosis or illustration. However, Giffen (1963 : 235,
Fig. 64) recorded a wider range of specimens having the following dimen-
sions:- length 25,0 - 48,0 um, breadth 5,0 - 8,0 pm, and striae 10 - 12 in
10 pm . Giffen's illustration (his Fig. 64) and his dimensions encompass
the Sundays River specimens comfortably. Nevertheless despite this, some
of Giffen's examples could be considered as Navicula gracilis Ehrenberg
var. neglecta (Thwaites) Grunow (in Van Heurck, 1880-83 : Pl. 7, Figs 9,
10), now equated with Naviecula tripunctata (0.F. Muller) Bory (cf. Cox
1979 : 150). The Sundays River specimen does not quite correspond with #.
gracilis var. neglecta, and has therefore been placed temporarily with Z.

agulhasica on the basis of Giffen's illustration and dimensions.

Euryvhaline mesochalobe - 5?2
Figs: 240, 241
Samples: SUN: 3.
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Navicula ammophila Grunow

Grunow, 1882 : 149, Pl. 30, Figs 66-69.
Peragallo & Peragallo, 1897-1908 : 92, Pl. 12, Fig. 13.
Hendey, 1964 : 199.

Taxonomic notes: The specimens identified as N. ammophila in these samples
come close to Grunow's original diagnosis, and compared well with a
specimen observed on Grunow's slide No. 2822a (Naturhistorisches Museum,
Vienna). This specimen was linear-lanceolate in valve shape with poles
gradually tapering, sometimes slightly protracted, to form subacute apices.
The transapical striae were slightly radial in the middle and parallel to
slightly convergent at the poles. A central area was generally not
observed, although around thé central nodule there was some degeneration
of the striae, and occasionally some shortened striae. The striae were
clearly punctate with lineolate puncta. The Sundays River specimens
differed slightly by having more distinctly convergent striae at the poles.
The striae of these specimens were distinctly punctate, but the puncta
appeared to vary from fairly coarse to a finer type. The specimens
observed in this study had the following dimensions:- length 23,5 - 44,6 um,
breadth 4,4 - 7,5 ym, and had 12 - 14 striae in 10 um . The striae count
does not tally with Grunow's original diagnosis (10 - 11 in 10 pm at the
centre), but Cholnoky (1960a : 51, Figs 150-155) observed specimens having
11 - 14 striae in 10 um from Natal. Whether these specimens, particularly
those with slightly protracted apices, should be considered as Navicula
flanatica Grunow (= N. ammophila var. flanatica) or not is not clear.
Cholnoky (1960b : 250, Fig. 24) and Giffen (19606a : 266, Fig. 55) both
recorded N. flanatica from estuaries or marine littoral situations on the
eastern seaboard of South Africa. These examples look very similar to the
forms found in this study. However Hendey's (1964 : 199) description of

N. flanatica indicated a much larger diatom than N. ammophila or the

majority of the specimens found in the Sundays and Great Fish rivers.

Euryhaline mesochalobe - 5.

Figs: 242, 243.

Samples: SUN: 3, 5, 40-42, 69, 71, 77, 80-86.
FIS: 28, 41.
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Navicula atomus (Kutzing) Grunow

Grunow, 1860 : 552, Pl. 4, Fig. 6.
Hustedt, 1961-66 : 169, Fig. 1303,

Synonyms: Amphora? aqtomis Kitzing, 1844 : 108, P1l. 30, Fig. 70.

Navicula caduca Hustedt, 1942b : 63, Fig. 4.
Navicula pseudatomus Lund, 1946 : 74, Fig. 6K-W.

Taxonomic notes: A study of the literature concerning this species brings
to light some discrepancies in measurements and number of striae in 10 um .
In the original diagnosis of this taxon Grunow (l.c.) recorded the maximum
length as 17,8 um . As far as can be ascertained no other authors have
recorded specimens much above 10 pum . Whether this is an error or not

can only be discovered through examination of Grunow's slides on which N.
atomus occurred. The striae count in the original diagnosis was also
rather lower than most other counts, 23,6 in 10 um as opposed to 30.

However a number of other diatomists recorded lower counts:- Dippel

-

(1904 : 74) - 25-30; Boyer (1927 : 377) - 26-32; while Hustedt (1961-66 :
169) gives a count as low as 19 in 10 pm . Hustedt (l.c.) nevertheless
justified this by reference to his examination of the Van Heurck Slide
No. 149, in which he saw a rich population of N. atomus. 1In this
population he evidently saw a wide range in striae number, since he was

able to show from it that his N. caduca Hustedt (1942b : 63, Fig. 4) and N.

pseudatomus Lund (1946 : 74, Fig. 6K-W), having 19 and 18 - 20 striae in 10

um respectively, was synonymous with N. atomus, which has about 30 striae
in 10 pm . It appears that Patrick and Reimer (1966 : 488, Pl. 46, Fig.
16) were not convinced with Hustedt's observations, as they ignore his

comments completely in their treatment of N. atomus. Furthermore their

illustration of N. atomus (Pl. 46, Fig. 16) taken from the Van Heurck
Slide No. 149 is quite different from Hustedt's illustrations. Patrick and

Reimer's drawings lack the shortened striae figured by Hustedt. Only two

!

representatives of this taxon were observed in this study, and these
corresponded well with Hustedt's description. Hustedt's diagnosis is,
however, somewhat misleading as he gives the striae count as
"...durchschnittlich etwa um 19 in 10 um, in der Mitte entfernter

stehend....". Hustedt later stated in his discussion of the taxon that in

some samples the finely striated forms are predominant. The striae count

in the diagnosis of this taxon should therefore read 19 - 30 in 10 pm .

mgé_%:g g S R
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Meioeuryhaline oligohalobe - 1.

Samples: SUN: 15, 25.

Navicula avenacea (Brebisson) Grunow

Grunow, 1878 : 112, Pl. 4, Fig. 23.
Hendey, 1964 : 200.

Synonyms: Cymbella avenacea Brébisson in Brébisson and Godey, 1835 : 50,
L Pl. 7.

Taxonomic notes: A few typical examples were observed with the following
dimensions:- length 42,0 - 46,0 pym, breadth 7,0 - 8,0 um, striae 10 in 10
Mm . In one sample an abnormally large specimen, 74,0 um long and 11,0 um

wide, was tentatively placed in this taxon on the grounds of valve shape

and number of transapical striae.

Pleioeuryhaline oligohalobe - 3.

Samples: SUN: 16, 17, 47.

Navicula bulnheimii Grunow

Grunow in Van Heurck, 1880-83 : Pl. 14, Fig. 6a.
Van Heurck, 1885 : 108.

Hustedt, 1961-66 : 333, Fig. 1446.

Hendey, 1964 : 193.

Synonyms: Navicula bulnheimii var. belgica Grunow in Van Heurck, 1885 : 108.
Navicula hartii Cholnoky e.p. 1963a : 242, Pl. 8, Figs 15, 16
(nec Fig. 17).

Description: Valves narrow lanceolate to linear-lanceolate with poles more
or less protracted into subrostrate to distinctly rostrate, sometimes

even slightly capitate apices; length 15,4 - 31,9 um, breadth 2,2 - 3,7 um .
Raphe straight and filiform with small, fairly closely placed central pores
and indistinct terminal fissures. Axial area very narrow, linear, and

not widening appreciably at the central nodule. Central area, when

present, asymmetrical; on one side of the central nodule usually a
distinctly wider separation of the two central striae forming a V-shaped

band between them reaching the margin of the valve, on the other side of

the central nodule a distinct area lacking but the central three striae
more widely separated due to the thickening of the costae between them,

the central stria of these three lying opposite the V-shaped band on the
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other side the central nodule. Transapical striae fine, usually distinct
only around the central part of the valve, generally parallel, 27 - 32 in
10 ym near the centre and slightly denser at the poles, central striae,

as mentioned above, more widely spaced than the others.

Taxonomic notes: The description given above elaborates the rather simple
diagnosis of Van Heurck (1885 : 108) and differs slightly from that given
by Hustedt (1961-66 : 333, Fig. 1446). 1In his description Hustedt stated
that the central stria on one side of the valve ends in an isolated

stigma. However, despite a thorough examination of abundant material on
the three slides selected by Hustedt to exemplify this species (slide

Nos: N13, 29 - saline in Bad Sulza (Rabenhorst Alg. Eur. No. 1301); N13,

41 - Saline Durrenberg; and N14, 83 - Salzquelle Tscheschmeh Kormouh in
Iran - Bremerhaven) an isolated stigma could not be readily resolved with
the light microscope. Abundant material identical to Hustedt's V.
bulnheimii was also found in a highly saline seepage water at Station 4A
on the Sundays River, but was identified at first as Navicula hartit
Cholnoky. Under the light microscope no isolated stigma could be recognised
in these examples either. Nevertheless, when examined under TEM (Fig. 534),
the central striae opposite the V-shaped band had a structure, which may be
regarded as a pore. In contrast to the apically elongate normal puncta,
the last punctum of the central stria was generally roundish in shape.
Whether this punctum functions as a mucilage pore, or whether it is merely
the last punctum, changed in shape due to its proximity to the central
nodule and the thickening of the costae in this region, is difficult to
judge. Whatever the case may be, the fact that this punctum is smaller
than the normal ones, and since it is not distinctly set apart from the
other puncta of the stria, makes it highly unlikely to be distinct under
the light microscope. Consequently this feature has been omitted from the

description of the species given above.

As mentioned above the Sundays River examples of this taxon were at first
identified as Navicula hartii Cholnoky (1963a : 242, Pl. 8, Figs 15-17;
Pl. 9, Figs 10, 11), which Cholnoky described from an ecologically similar
situation in the Swakop River in South West Africa. After a careful
examination of Cholnoky's type slide (no. SWA 51 - NIWR) it was clear that
the species, N. hartii, was based on two distinct elements. The first

element consisted of the smaller forms depicted by Cholnoky in his Pl. 8,
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Figs 15 and 16, and is identical to N. bulnheimii (fide Hustedt, 1961-66
333, Fig. 1446) as described aboye. This element must therefore be
separated from N. hartii and placed with N. bulnheimii. The second element
embraced the larger forms illustrated by Cholnoky in Pl. 8, Fig. 17; and
Pl. 9, Figs 10 and 11. Despite being morphologically similar in many ways,
this form was larger and more robust, differs in_valve shape, and was more
coarsely striate than the smaller forms. These larger and more robust
forms cannot be related to any other species known from the literature
available, and therefore must be retained as N. hartii. An amended
diagnosis and a discussion of its affinities is given below under N. hartit.
Both these elements were observed in the Sundays River, but at different
stations. N. bulnheimii was observed in abundance at Station 4A, and
occasionally, prcbably heterochthonously, at Stations 1, 2 and 4. W.
hartii, as understood from the above discussion, was present only at

Station 3.

Another species needing some revision with regard to its relationship with
N. bulnheimii is Navicula longrostris Hustedt (1925 : 99, Fig. 12 : 1930
285, Fig. 476; 1961-66 : 94, Fig. 1241). Two specimens from Station 6 on
the Sundays River were at first referred to N. longirostris, but on
subsequent reflection it was considered better to place them with V.

bulnheimii until type material of N. longirostris has been examined.

N. bulnheimii does not appear to be a commonly observed species, but this
may be due to confusion with other closely related or similar species.
For instance Foged (1973 : 72, Pl. 25, Fig. 7) identified a specimen from
Southwest Greenland as N. hyalosira. However through careful perusal and
measurement of Foged's figure it was obvious that the specimen was
incorrectly identified as N. hyalosira, and in fact should really be
referred to N. bulnheimii. On the other hand Cholnoky (1959 : 35, Figs
187, 188) somewhat doubtfully recorded N. bulnheimii from the Berg River
in the Western Cape Province. Nevertheless a glance at his illustrations
is sufficient to indicate that his concept of N. bulnheimii was erroneous.
Likewise Kolbe and Krieger (1942 : 345, pl. 3, Figs 10, 11) recorded N.
bulnheimii from Mesopotamia (= Irag). The dimensions of their specimens,
which Kolbe and Krieger themselves acknowledged as being too large for .
bulnheimii, and their illustration of these specimens strongly suggest

that they are identical with the larger, more robust forms now considered
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as N. hartii (see below).

Finally the large range in valve shape, particularly the apices, observed
in the Sundays River material of N. bulnheimii clearly indicated that the
distinction of N. bulmnheimii var. belgica Grunow (in Van Heurck, 1885 : 108)
as a separate taxon is no longer valid. This variety has therefore been

included in the list of synonyms of this species.

Eurvhaline mesohalobe - 5.

Figs: 244-247, 531-536

Samples: SUN: 1, 5, 14-16, 40, 41, 47, 55, 56, 68, 69, 71, 77-79, 84, 85.
FIS: 12, 15, 28.

Navicula capitata Ehrenberg

Ehrenberg, 1838 : 185, Pl1l. 13, Fig. 20.
Hustedt, 1930 : 298, Fig. 508 (as N. hungarica var. capitata).

Synonyms: Navicula hungarica var. capitata (Ehrenberg) Cleve, 1895 : 16.

Taxonomic notes: This taxon has been better known as N. hungarica var.
capitata. However Cleve (1895 : 16) in merging Navicula hungarica and N.
capitata did not take into consideration that Ehrenberg's species had
priority over that of Grunow. Consequently Ross's (1947 : 192) nomen-

clature for this taxon and the next has been accepted in this study.

A few typical specimens were observed at two stations on the Sundays River,

and at Station 1 on the Great Fish River.

Mesoceuryhaline oligohalobe - 2.
Samples: SUN: 34, 52.
FIs: 7.

Navicula capitata var. hungarica (Grunow) Ross

Ross, 1947 : 192.
Hustedt, 1930 : 298, Fig. 506 (as N. hungarica).

Synonyms: Navicula hungarica Grunow, 1860 : 539, Pl. 1, Fig. 30.
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Taxonomic notes: The change in nomenclature of this taxon and the previous
one is discussed under N. capitata. A single specimen of this taxon was

observed in both the Sundays and Great Fish rivers.

Mesoeuryhaline oligochalobe - 2,
Samples: SUN: 34.
FIS: 14.

Navicula cari Ehrenberg

Ehrenberg, 1836 : 83.
Grunow in Van Heurck, 1880-83 : Pl. 7, Fig. 11.
Hustedt, 1930 : 299, Fig. 512,

Synonyms: Navicula libonensis Schoeman, 1970a : 342, Figs 36, 37.

Navicula schubartii var. africana Archibald, 1966a : 261, Fig. 13.

Taxonomic notes: The taxonomic history of specimens allotted to this taxon
in South Africa has been rather variable. Records of it were made from
the Vaal Dam catchment area first as a new variety, N. schubartii var.
africana Archibald (l.c.), and later as Navicula libonensis (cf. Archibald,
1971 : 41, Figs 176-178). N. libonensis was described by Schoeman {(l.c.)
as a new species from Lesotho. Subsequently on further investigation
Schoeman (1973 : 116) himself claimed that N. libonensis was identical to
N. cari. Type material of the latter has not been examined and there
remains some doubt as to the true identity of these specimens. Neverthe-
less until confirmation or rejection through comparison with type material

has been obtained, such forms will continue to be referred to as N. cari.

Meioeurvhaline oligohalobe -~ 1.

Fig.: 248

Samples: SUN: 25, 26, 43, 45, 46.

Navicula cineta (Ehrenberg) Ralfs

Ralfs in Pritchard, 1861 : 901.
Grunow in Van Heurck, 1880-83 : pPl. 7, Figs 13, 14.
Hustedt, 1930 : 298, Fig. 510.

Synonyms: Pimnularia cineta Ehrenberg, 1854 : P1l. 10/2, Fig. 6a-e.

Taxonomic notes: Cholnoky (1970c : 19) claimed that the combination, W.

cineta, should be attributed to Grunow, since Kutzing had never proposed




it. Cholnoky's statement is, however, also incorrect as the combination
was in actual fact used by Ralfs (in Pritchard, 1861 : 9Q1) to refer to
Ehrenberg's Pinmnularia cineta. Ralfs should therefore replace Grunow as
the first author of the combination. Due to the lack of a good modern
description of this taxon there does not appear to bPe much uniformity in
the concept of the species. This is shown by the wide variation in wvalve
shape, arrangement of striae around the central nodule and the direction
of the central pores to be found in the numerous illustrations of this
taxon. Even the taxonomy of this species and its varieties appears
confused. On the one hand Patrick and Reimer (1966 : 515 and 516)
considered var. heufleri and var. leptocephala as a separate species and
variety, viz. N. heufleri and N. heufleri var. leptocephala, distinct
from N. c¢incta. On the other hand Cholnoky (1270c : 19) maintained that
var. heufleri and var. leptocephala were merely phenotypes, and therefore
must be included with the nominate variety as synonyms. Finally Van-
Landingham (1975 : 2465) retains both var. heufleri and var. leptocephala

as valid varieties of N. ecincta.

Patrick and Reimer (l.c. : 515, under N. heufleri var. leptocephala) .
claimed that the structure of the central area is one of the most important
characteristics in the identification of N. cineta. It does not, however,
appear to be as simple as they make out. Hustedt (1930 : 298, Fig. 510)
showed a single long stria in the centre of the central area with a short
stria on either side of it. Patrick and Reimer (l.c. : Pl. 49, Fig. 8)
have a different arrangement in a specimen from Franzensbad, the type
locality. Nevertheless a series of drawings of the central region of W¥.
cineta made by Barber (personal communication) from material collected at
Franzensbad, which he obtained from the British Museum (Natural History),
show still further variations in the striae arrangement around the central
nodule. Photographs of specimens on Van Heurck's slide No. 82 (Figs 249-
251) show a striae arrangement similar to that found by Barber in the
Franzensbad material. Apart from the wider spacing of the central striae
the arrangement of the striae does not appear to be so characteristic that

it can serve to identify N. c¢incta so assuredly.

Amongst more or less typical examples of this taxon (length 21,0 - 36,0 um,
breadth 4,5 - 7,5 um, striae 12 - 14 in 10 um) from the Sundays River,

there were forms (Figs 252, 253) which could not be placed with any other
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taxon, but which appeared to be small for N. cinctq. These specimens were
linear-elliptical to linear-lanceolate with fairly broadly rounded

apices; length 9,0 - 20,0 um, breadth 3,0 - 4,5 um . The raphe was straight
and filiform with small central pores, and hooked terminal fissures, both
curving in the same direction. The axial area was narrow and linear; the
central area was more or less rectangular, its size depehding on the

number of shortened central striae (1 ~ 3), usually about half the width of
the valve. The striae were robust, strongly radial near the centre and
convergent at the poles, (12)14 - 16 in 10 pm; the central striae more

distant than the others; puncta indistinct.

These forms appear to extend the dimension range of the more typical
examples in a continuous series. On these grounds and because they appear
to intergrade morphologically, it was considered best to link these small
forms from the Sundays and Great Fish rivers with N. c¢incta until proved

otherwise.

The fact that there seems to be some confusion over this species points to

the necessity of a reappraisal of N. cincta and its varieties.

Pleioeuryhaline oligohalobe - 3.

Figs: 249-253

Samples: SUN: 4-12, 14, 21-23, 25, 37, 38, 46, 48, 53, 54, 66, 69, 76, 80-83.
FIS: 16, 17, 26, 30, 40.

Navicula cincta (Ehrenberg) Ralfs var. leptocephala (Brébisson in Herb.

Kutzing ex Grunow) Grunow

Grunow in Van Heurck, 1880-83 : Pl. 7, Fig. 16.
Van Heurck, 1885 : 82.
Hustedt, 1930 : 299,

Synonym: Navicula leptocephala Brébisson in Herb. Kutzing ex Grunow in

Van Heurck, 1880-83 : pl1. 7, Fig. 16.

Description: Valves linear-elliptical (narrowly elliptical) with broadly
rounded to slightly produced poles; length 24,0 - 35,0 pm, breadth

5,5 - 7,5 ym . Raphe filiform and very narrow, raphe branches straight
but curving towards one side of the valve at the central nodule (the side

having the expanded part of the central nodule), central pores slightly
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expanded but small, terminal fissures large hooks curving in the opposite
direction to the central pores and reaching the valve margin at the apices
of the valve. BAxial rib (= axial area) containing the raphe very narrow
and widening unilaterally at the centre to form an asymmetric central
nodule, and widening at the valve apices into terminal nodules. Central
area asymmetrical, somewhat rectangular on the expanded side of the central
nodule due to the even shortening of 3 - 4 striae, and a more or less
semilanceolate space on the opposite side formed by striae shortened more
progressively around the central nodule; the whole central area occupying
up to about half the valve width. Transapical striae relatively robust
and lineolate with longitudinal cbstae more or less parallel to the raphe
and sometimes curving slightly outwards round the central nodule; radial
and slightly arcuate or sinuous near the centre (12 - 15 in 10 um), and
convergent at the poles (14 - 16 in 10 pm), the central striae usually
somewhat more widely spaced; a Voigt fault generally present about half to
two thirds of the way to the poles from the central nodule on the staff
side (cf. Carter, 1979 : 74) of the valve, i.e. on the side away from the

unilateral expansion of the central nodule.

Taxonomic notes: In Southern Africa numerous records of a taxon identified
as Navicula cinctaeformis Hustedt (1937-38 : 265, Pl. 19, Figs 11, 12)
have been made. However, having examined Hustedt's type slide of M.
einctaeformis (Hustedt slide No. N1, 90 - Bremerhaven) from Danau di Atas
in Sumatra, it was clear that these Southern African forms have been
misidentified. Although morphologically similar there are some distinc-
tive differences between the Southern African taxon and Hustedt's species.
The most striking difference was found in the formation of the central
area. Hustedt (l.c.) described the central area of N. cinctaeformis as
asymmetrical, semilanceolate on one side and semicircular on the other.
This is not strictly true, and may have led to some confusion. Specimens
on Hustedt's type slide (Figs 567-570) showed that the axial area widens
unequally to form the central area. On one side the semilanceoclate space
is long and narrow, while on the other side it is shorter and more
abruptly expanded. In contrast the Southern African specimens generally
have a relatively wide semilanceolate to semicircular space on one side
and a fairly distinct rectangular space on the other side (Figs 254-256).
Another contrasting feature between the two taxa is the direction in which

the central pores point. In N. etnctaeformis the central pores are not




R

deflected to one side of the valve, but are straight terminations of the
raphe fissure, whereas in the Southern African examples the central pores
curve characteristically towards the rectangularly shaped space of the

central area. Furthermore in N. cinctaeformis the central nodule is not
markedly differentiated from the axial rib in contrast to the distinct

unilateral expansion of the central nodule in the Southern African speci-
mens. These differences led to the conclusion that the Southern African

taxon was gquite obviously not N. cinctaeformis.

After examining Van Heurck's slide No. 84 (VHS) of Navicula c¢incta var.
leptocephala (cf. Grunow, 1884-87 : 27, slide No. 84) it was equally
evident that this taxon (Figs 571, 572) was identical to the Southern
African specimens. The description of this taxon, given above, was
compiled directly from Van Heurck's slide, and agreed in every detail with
the Southern African forms. The dimensions and striae densities shown in
this circumscription do, however, incorporate measurements made from
examples observed in this study as well as elsewhere in Southern Africa
(cf. Schoeman, 1970b : 56). Specimens identified by Giffen (1963 : 236)
as N. cinctaeformis must be considered with caution as their dimensions
(length 33,0 - 54,0 pm and breadth 7,0 - 9,0 um) are too large to be
included with N. cincta var. leptocephala. The striae density (10 - 12 in
10 pm) of Giffen's specimens also seem to be rather coarse for the latter
taxon. Giffen's material has not been examined and thus no further comment

can be made as to where his specimens rightfully belong.

Whether N. cincta var. leptocephala can be upheld as a variety of N.
etneta or not is a question requiring further study. From the comments

of Carter (1979 : 77) in his study on the identity of N. cincta, it would
appear that there might be justification for reinstating Brebisson's
species Navicula leptocephala as a good species. Having examined Van
Heurck's slide No. 84, Carter remarked as follows:- "A careful seach (sic.)
of this slide has failed to reveal any forms which even approximate to the
true N. cineta". Carter's illustrations of specimens (his Figs 39 and 40)
from this material do not, however, show the characteristic formation of

the central area of N. cincta var. leptocephala.

In the light of the arguments presented above, two specimens identified as

N. cinctaeformis by Manguin (1952 : 67, Pl. 3, Fig. 81] should probably be
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treated in the same way as the Southern African specimens. Some doubt is
also expressed over the specimen illustrated by Haworth (1972 : 167, Fig.
10, No. 9), as this specimen does not accord with specimens of V. ecineta

var. leptocephala as found on the Van Heurck slide No. 84.

Mesoeurvhaline oligochalobe - 2.

Figs: 254-256, 571, 572

Samples: SUN: 11, 13, 15, 16, 18-26, 28, 30-34, 45-49, 60-63, 72, 73, 76.
FIS: 3-6, 8, 9, 11-14, 16-40.

Navicula clamans Hustedt

Hustedt, 1939 : 624, Figs 75-77.

Hustedt, 1961-66 : 179, Fig. 1313.

Taxonomic notes: The specimens observed in the Sundays River at Station 2

were very typical of those illustrated by Hustedt (l.c.) in his original

diagnosis of the species. These local examples were 16,2 - 22,5 um long,
6,0 - 7,4 um broad and had 20 - 22 striae in 10 um . The striae count is
however, slightly denser than given by Hustedt in his description. /.
clamans has been recorded a number of times by Cholnoky (1960a : 55, Fig.
172; 1963c : 54, Fig. 39; 1968a : 47, Fig. 59) and by Giffen (1970a : 281,
Figs 45, 46; 1975 : 82; 1976 : 388). Cholnoky (1959 : 36) also described
two varieties, var. africana and var. minor, which differ from the nominate
variety in size and shape of the axial area. From these local examples it
would appear that striae densities range from 15 - 26 in 10 um, but some

revision of these records may be necessary to confirm their identification.

Meioeuryhaline polyhalobe - 9.
Figs: 257-259

Samples: SUN: 84.

Navicula cohnii (Hilse) Lange-Bertalot and Bonik

Lange-Bertalot and Bonik, 1978 : 33, pl. 1, Figs 8, 9; Pl. 2, Figs 8-10.
Hustedt, 1961-66 : 583, Fig. 1592g-m (as N. mutica £. cohnit).

Synonyms: Stauroneis cohnii Hilse, 1860 : 83.
Navicula mutica f. cohnii (Hilse) Cleve, 1894 : 129.

Navicula mutica var. cohnii (Hilse) Grunow in Van Heurck,

1880-83 : Pl. 10, Fig. 17.
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Taxonomic notes: In an electron microscopic study of Navicula mutica
Kutzing (see below) and its allies Lange-Bertalot and Bonik (l.c.) dis-
tinguished N. mutica from the f£. cohnii (Hilse) Cleve on the basis of the
position of the isolated pore in relation to the curved proximal endings
of the raphe branches. In N. mutica these curved towards the isolated
stigma, while in £. cohnii they curved away from the stigma. Lange-
Bertalot et al. considered the two taxa to be sufficiently different to
raise f. cohnii to the rank of species. In the Sundays and Great Fish
rivers only a single record of N. cohnii was made, but it may be more
common as some of the forms identified as N. mutica may in reality be this
species. It would, however, be too lengthy a task to re-examine all
records of N. mutica to check this.

Meso- to pleioeurvhaline oligchalobe - 2-3.

Sample: SUN: 49.

Navicula confervacea (Kutzing) Grunow

Grunow in Van Heurck, 1880-83 : Pl. 14, Fig. 36.
Hustedt, 1961-66 : 205, Fig. 1324a-d.
Schoeman & Archibald, 1976-80 : No. 6.

Synonyms: Diadesmis confervacea Kutzing, 1844 : 109, Pl. 30, Fig. 8.

Taxonomic notes: An isolatd specimen was observed in the Wit River, a

tributary of the Sundays River having its confluence near Addo.

Meiceuryhaline oligochalobe - 1,
Fig.: 32

Samples: SUN: 34.

Navicula consentanea Hustedt
Hustedt, 1939 : 625, Figs 98-100.

Taxonomic notes: Hustedt did not designate any particular slide as the
syntype, but remarked that the species was abundant on the Leysand (Linke
Nr. 27891). This slide (No. 267, 29 - Bremerhaven) was examined and many
typical specimens were observed. Nevertheless some differences were noted
as well. The specimens were always lanceolate with acutely pointed apices.
However in larger examples the pcles were sometimes slightly protracted;
this is not mentioned in Hustedt's original diagnosis. The striae were

more or less as described by Hustedt, but normally appeared somewhat more
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radiate. Occasionally there was a single shortened intercalated stria on
one side of the central nodule, and less frequently some of the central
striae were slightly shortened usually on one side of the central nodule,

forming a very small expansion of the axial area.

Specimens observed in the Sundays and Great Fish rivers were generally
very typical, the dimensions of a few specimens served to increase the
range given by Hustedt (l.c.). These specimens were 13,0 - 26,2 um long,
3,9 - 5,4 um broad, and had 18 - 20 striae in 10 pm . The examples
observed in this study also showed the same sort of variation in pole
shape and striae structure around the central nodule as was seen on the

Hustedt slide.

At Station 1 (samples SUN 85, 86) on the Sundays River a number of small
valves were observed in May 1970, which have been designated to this
species with the greatest of reserxrvation. Under IM they conformed fairly
closely to N. consentanea in valve shape and striae direction and density,
but their dimensions were much too small to include them with this species
without any doubt. These examples, one of which is illustrated in Fig. 263,
were 7,0 - 9,0 pym long and 2,3 - 3,0 um broad. However as they could not

be identified with any other taxon they were maintained in this species.

Mesoeuryhaline polyhalobe -~ 8.
Figs: 260-263

Samples: SUN: 1-4, 59, 82-86
FIS: 5, 15, 28.

Navicula contenta Grunow \

Grunow, 1884-87 : Ser. VI, p. 46.
Grunow, 1888 : 324 (under N. contexta - typographical error)
Schoeman & Archibald, 1976-80 : No. 4.

Synonyms: Diadesmis biceps Arnott (according to Grunow in Van Heurck,
1880-83 : Ppl. 14, Fig. 31B)
Navicula trinodis W. Smith var. bZceps Grunow in Van Heurck l.c.
Navicula contenta Grunow yvar. bZceps (Grunow) van Heurck, 1885
109.
Navicula trinodis W. Smith f£. minuta Grunow in Van Heurck,

1880-83 : Pl. 14, Fig. 31A.
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Navicula contenta Grunow sensy Van Heurck, 1885 : 109.
Navicula contenta f£. elongata Cholnoky, 1954b : 417, Fig. 49.
Navicula contenta £. gigantea Cholnoky, 1957a : 59, Figs 118-121.
Navicula contenta £. inflata Manguin, 1952 : 61, Pl. 3, Fig. 62.
Navieula contenta f£. parallela (Boye Petersen) Hustedt, 1930

277, Fig. 458b.
Navicula contenta f£. undulata Cholnoky, 1952 : 128, Fig. 158.
Navicula contenta £. undulata Manguin, 1952 : 62, Pl. 3, Fig. 63.

Navicula contenta var. ell’ptica Krasske, 1929 : 355, Fig. 134, e.

Description: Valve shape extremely variable, in the smallest specimens
elliptical, in all others basically linear, with many variations such as
parallel sided with broadly rounded poles, central portion inflated with

or without capitate poles, central portion concave, walls bi- or triundu-
late with or without capitate poles, or sometimes with rostrate poles;
length 4,0 - 30,0 pm, breadth 2,0 - 6,0 um . Raphe straight and filifoxrm,
often relatively thick and prominent; central pores inconspicuous, and
distal ends of the raphe branches terminating some distance from the margin.
Axial area linear and variable in width; central area variable in shape and
extent, from almost absent through elliptical or circular, to a relatively
broad band reaching the margin. Transapical striae usually parallel,
sometimes slightly radial at the centre and convergent at the poles, when
visible 25 - 40 in 10 um, and often more prominent along the axial area;
when invisible the valve face sometimes crossed by a dark band on either

side of and parallel to the raphe.

Taxonomic notes: Recently Schoeman and Archibald (1976-80 : No. 4) have
reviewed the taxon, examining slides of the original material collected

by Walker-Arnott containing Diadesmis biceps (Slide Nos. BM 3615, BM 11222,
BM 24640) obtained from the British Museum (Natural History), as well as

" Van Heurck's Slide No. 146 from Vienna and the British Museum (BM 26457).
This study brought to light some misconceptions about the species. First
and foremost the slides mentioned above revealed that the forms with
concave walls, previously referred to as N. contenta £. biceps and based on
Diadesmis biceps (= Navicula trinodis var. biceps), were in fact the forms
Grunow (1884-87 : 46) intended to call N. contenta. Van Heurck (1885

109), intentionally or not, transferred erroneously the rather rare forms
with a distinctly inflated middle part and capitate poles, i.e. Navicula
trinodis f. minuta, to N. contenta. This error has persisted up to the

present time.




- 160 -

The second thing these slides showed was that the taxon is extremely
polymorphic with respect to valve shape. As will be seen from the list of
synonyms above, numerous forms have been described; most of these are held
as valid by VanLandingham (1975 : 2479) in his catelogue of diatom
synonyns. The distinction between many of these forms and varieties is,
however, somewhat nebulous. Moreover on a slide of material from Ile 4'
Amsterdam, prepared by Tempeére and Peragalloc (Slide no. BM 14549) nearly
all these morphological variations were observed with intermediate forms
linking them. On these grounds Schoeman and Archibald (l.c.) decided to
consider all forms and varieties of this taxon as synonymous with N.

contentaq.

Electron microscopic studies carried out by Schoeman and Archibald (1976-80
No. 4) alsc showed that N. contenta does not have a typical naviculoid
striae structure. The striae were in fact more akin to those of the genus

Pinnularia in structure. Internally the striae of N. contenta is a
completely open transapically elongate alveolus, communicating with the
exterior by a single narrowly elliptical pore, also transapically
orientated. A similar striae structure has been noted in a number of other
small Navicula species, and it is debatable whether to regard these as a
new and separate section of the genus Navicula, or to transfer them to the
genus Pinnularia.

Meioeuryhaline oligohalobe - 1.

Samples: SUN: 2, 6, 34.

Navicula creuszbergensis Krasske

Krasske, 1927 : 271, pPl. 10, rigs 10, 11.
Hustedt, 1930 : 289, Fig. 490.
Hustedt, 1961-66 : 281, Fig. 1412,

Synonyms: Frustulia creuszbergensis (Krasske) Hustedt, 1957 : 256.
Frustulia hawaiensis Hustedt, 1942 : 47. Fig. 67.
Navicula creuzbergensis var. multistriata Patrick in Patrick and

Reimer, 1966 : 461, Pl. 43, Fig. 6.

Taxonomic notes: Placing this taxon in the genus Navicula is controversial.
Hustedt (1957 : 256) transferred N. creuzbergensis to the genus Frustulia

since he considered the terminal nodules to have the structure of a
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Frustulia. On the other hand Patrick and Reimer (1966 : 461) retained the
taxon in Navicula, because it lacked a raphe enclosed by two thick
siliceous ribs typical of Frustulia. Examining a number of examples from
Scuth Africa, fitting well the description of Frustulia hawaiensis

(= Frustulia creuszbergensis fide Hustedt, 1957 : 256), it is clear that the
raphe is not enclosed by two siliceous ribs, and as such cannot therefore
have a terminal nodule typical of a Frustulia. In fact the distal endings
of the raphe branches of these forms are only superficially similar to a
Frustulia, and resemble more the type of ending found in N. scopulorum

(cf. Hustedt, 1961-66 : 25, Fig. 1186). On these grounds, retaining the
taxon in the genus Novicula is favoured. The South African specimens
examined, including the example from the Sundays River, were more finely
striate than given in Krasske's (1927 : 271) original diagnosis and in
Hustedt's (1961-66 : 281) later description. However in this respect they
fit well with Frustulia hawatensis, which, according to Hustedt (1957 : 256),
is synonymous with F. creuzbergensis (= Navicula creuzbergensis). 1In most
other characteristics, as well, the South African specimens tally better
with F. hawaiensis. Despite Hustedt's (1961-66 : 282) doubts concerning

N. creuzbergensis var. multistriata, there seems little reason to separate
this variety from F. hawatensis, and it is for this reason also Synonymous

with Navicula creusbergensis.

The dimensions of the South African examples from Natal (cf. Cholnoky,
1960a : 44) and the Sundays River were as follows:- Length 27,4 - 35,3 um,
breadth 5,9 - 6,9 um, and transapical striae 24 in 10 um . In most cases
the striae density seemed even throughout the valve, but occasionally the
striae were less dense at the centre and slightly denser at the poles.
Another point of interest was that, whereas the slit-like appendages of
the central pores were indistinct in the Natal specimens, they were seen

quite clearly in the example from the Sundays River (see Figs 264, 265).

Euryhaline mesohalobe - 5,
Figs: 264, 265

Samples: SUN: 3.
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Navicula eryptocephala Kutzing

Kutzing, 1844 : 95, Pl. 3, Figs 20, 26.
Hustedt, 1930 : 295, Figs 496, 497a.
Hendey, 1964 : 195.

Taxonomic notes: Navicula cryptocephala is extremely variable from a
morphological point of view, and the distinction between the varieties is
difficult to define. All varieties were therefore referred to NV.

cryptocephala without any attempt being made to separate them.
Pleioceuryhaline oligohalcobe - 3.

Samples: SUN: 1, 4-6, 8-37, 39, 41, 43-55, 57, 60-66, 72-76, 8l.
FIS: 1-14, 16-33, 35-40.

Navicula cuspidata (Kitzing) Kutzing

Kitzing, 1844 : 94, Pl. 3, Figs 24, 37.
Hustedt, 1930 : 268, Fig. 433.
Hustedt, 1961-66 : 59, Fig. 1206a.

Synonym: Frustulia cuspidata Kutzing, 1833 : 549, Pl. 14, Fig. 26.

Taxonomic notes: Only a few examples of the nominate variety of this species
were observed in this study. One of these, the specimen from sample SUN 9,

had craticular formation within the valve.

Meioeuryhaline oligohalcbe - 1.

Samples: SUN: 9, 34.

Navicula cuspidata var. ambigua (Ehrenberg) Cleve

Cleve, 1894 : 110.
Hustedt, 1930 : 268, Fig. 434.
Hustedt, 1961-66 : 62, Fig. 1206b.

Synonyms: Navicula ambigua Ehrenberg, 1841 : 129, Pl. 2/2, Fig. 7;
pl. 2/3, Fig. 9.

Taxonomic notes: This variety was far more common in both the Sundays and
Great Fish rivers. Hustedt (1961-66 : 63) remarked that N. cuspidata was
variable in outline, with all varieties gradually merging into one another.
He made, however, an exception of var. ambigua and var. heribqudiz. On the

otherhand Cholnoky (1970c¢ : 20} considered the var. ambigua as Synonymous
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with the nominate variety, as the forms intergrade with each other.
Intermediates were not observed in this study and the var. ambigua has

therefore been retained as a separate taxon.
Meioeuryhaline oligohalobe - 1.

Samples: SUN: 11, 20-23, 25-27, 47, 60, 72, 74, 76.
Fis: 7, 9-13, 15.

Navicula dicephala var. undulata @strup

@strup, 1918 : 25, Pl. 3, Fig. 33.
Hustedt, 1930 : 303, Fig. 527 (as N. dicephala var. neglecta).

Synonyms: Navicula dicephala (Ehrenberg) W. Smith var. neglecta (Krasske)
Hustedt (1930 : 303, Fig. 527).
Navicula neglecta Krasske, 1929 : 354, Fig. 5.

Taxonomic notes: The single specimen observed in the Wit River, a tribu-
tary of the Sundays River, was less markedly triundulate than @strup's
(L.c.) illustration. This specimen resembled more the form depicted by
Hustedt (l.c.).

Mesceuryhaline oligohalobe - 2.
Samples: SUN: 34.

Naviceula digito-radiata (Gregory) Ralfs

Ralfs in Pritchard, 1861 : 904.
Hustedt, 1930 : 301, Fig. 518.
Hendey, 1964 : 202, Pl. 29, Figs 8, 9.

Synonym: Pinnularia digitoradiata Gregory, 1856 : 9, Pl, 1, Fig. 32.

Taxonomic notes: A single specimen agreeing well in nearly all respects
with Hustedt's (1930 : 301, Fig. 518) description of N. digito-radiata was
observed at Station 11 on the Sundays River. It differed only by having
distinctly convergent striae at the poles, and by being slightly smaller.
The dimensions of this specimen (Fig. 266) were as follows:- Length 47,5

ym, breadth 10,3 pm, and had 10 striae in 10 um .

Euryhaline meschalobe - 5.

Fig.: 266

Samples: SUN: 26.
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Navicula diserta Hustedt
Hustedt, 1939 : 627, Figs 78, 79.

Synonyms: Navicula hansenii M. Mgller, 1950 : 205, Fig. 10.
Navicula pseudoincerta Giffen, 1970a : 285, Figs 60-62.

Description: vValve outline variable from elliptic-lanceoclate, lanceolate,
through linear-lanceolate to almost linear, with poles either bluntly
rounded, relatively acutely pointed, cuneate or sometimes slightly pro-
tracted; length 5,5 - 20,0 pm, breadth 2,0 - 4,0 um . Raphe straight and
filiform, generally very fine. Axial area narrow and linear; central
area quadratic due to the characteristic shortening of the central stria
on each side of the central nodule. Transapical striae usually distinctly
lineclate, slightly radial in the middle and parallel or convergent at the

poles, 14 - 20 in 10 um .

Taxonomic notes: There is only one type slide designated for this species
in the Hustedt collection in Bremerhaven. This is slide No. N6, 23,
collected on a sandflat at Nessmersiel on the west German coast. The

slide contains a large number of specimens, which show a much greater
variability in valve shape and dimensions than indicated in the original
diagnosis. A feature not mentioned by Hustedt (l.c.) in his description of
the species is the parallel or convergent polar striae. Had this infor-
mation on the greater variability and on the direction of the polar striae
been available, two later synonyms would probably never have been described.
The first of these is Navicula hansenii M. Mgller (l.c.). From its
diagnosis and illustrations there can be no doubt that N. Aansenii is
identical to N. diserta. The second taxon synonymous with N. diserta is
Navicula pseudoincerta Giffen (1970a : 285, Figs 60-62). Giffen first
described the latter taxon from the Kowie River estuary, but later united
it with N. hansenii (cf. Giffen, 1973 : 40). Giffen, however, was also
unaware of the wider range of variability in N. diserta. 1In a later paper
he acknowledged, furthermore, that he erroneously referred some specimens
of N. diserta to Navicula mollis W. Smith (cf. Giffen, 1963 : 240, rig. 74,
75) .

The Sundays River specimens were identical to those observed on Hustedt's
type slide No. N6, 23. Their dimensions were - length 7,5 - 19,0 pm,
breadth 2,5 - 3,5 um, and striae 14 - 20 in 10 pym . They also displayed

more or less the same range in valve shape. Salah (1952 : 161) reported
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examples of N. diserta from Blakeney Point in England having an even wider

variability in dimension and density of striae. Salah gives a range of

4,0 - 32,0 pm for length, 2,0 - 6,0 pm for breadth. The striae in his
larger specimens were 9 - 11 in 10 pm at the centre, becoming 14 - 18 near
the poles; his smaller specimens had 14 - 18 striae in 10 pm throughout.
Despite Salah's assertion that he found a continuous series from the
shorter to the longer specimens, the significantly wider striation of his
larger examples indicates that the larger forms might be some other taxon.
His illustration of one of the larger examples (Salah, l.c. : Pl. 1, Fig. 9)
showed radial polar striae, a condition not observed in the type slide or

in any of the examples seen from South African localities.

The distribution of this species may be more wide spread than it appears
due to confusion with similar small species, particularly Navicula

salinicola Hustedt.

Pleioceuryhaline polyhalcobe - 7.

Figs: 267-269.

Samples: SUN: 2-8, 12, 13, 35, 36, 41, 42, 57, 66-70, 75, 77-84.

Navicula elginensis (Gregory) Ralfs

Ralfs in Pritchard, 1861 : 902.
Hustedt, 1930 : 303 (as N. dicephala var. elginensis).

Synonym: Pimnularia elginensis Gregory, 1856a : 9, Pl. 1, Fig. 33.

Taxonomic notes: Fairly typical examples were observed in the Sunaays
River. Dimensions of these specimens were:- Length 19,5 - 24,5 um,
breadth 6,5 - 7,0 pm and transapical striae 14 in 10 um . Both Haworth
(1974 : 51) and Patrick and Reimer (1966 : 525) suggest that many

specimens identified recently as V. dicephala are in fact N. elginensis.

Mesoeurvhaline oligchalcbe ~ 2,

Samples: SUN: 6, 7, 41, 42, 57, 69.

Navicula elkab O. Muller

0. Miller, 1899 : 311, Pl. 12, Figs. 19-22.

Synonyms: Navicula vallisnatriiz O. Muller, 1899 : 317, Pl. 12, Figs 19-22,
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Description: Valves lanceolate to elliptic-lanceolate with poles slightly
or distinctly protracted into subrostrate to well defined rostrate apices;
15,0 - 32,0 um long, and 4,0 - 6,0 um broad. Raphe straight and filiform
with small central pores and inconspicuous terminal fissures. Axial area
narrxow linear, not widening at the central nodule; central area absent.
Transapical striae fine, parallel to slightly radial throughout, 20 - 25

in 10 um, very slightly wider at the central nodule.

Taxonomic notes: N. elkab has been recorded only once previously from
South Africa, when Fritsch and Rich (1930 : 101, Fig. 3F) observed it in

a mine dam at Kimberley, as well as in irrigation canals at Kenilworth
near Kimberley. Cholnoky (personal communication) commented on Fritsch
and Rich's observation, considering their forms as N. gregariq. Examining
a number of Cholnoky's slides from which he identified N. gregaria it
appears that Cholnoky had two concepts of N. gregaria. One was correct,
but the other, recorded mainly from South West Africa (cf. Cholnoky,

1966a : 35; 1966b : 190 - N. gregaria e.p.) agrees fairly well with W.
elkab as described above. It is therefore suggested that N. elkab is more
prevalent in Southern Africa than is at first apparent from the literature,

but it has been misidentified as N. gregaria.

Examples of N. elkab from the Sundays River displayed a reasonably wide
range of variation in valve shape including the f. lanceolata and f. sub-
capitata described by O. Muller (1899 : 311, Figs 19-22). It is clear
from this variation that these two forms cannot be distinguished from
each other on any valid grounds, and should therefore be regarded as
synonyms of N. elkab. BAlthough the largest specimen observed in the
Sundays River measured 32,3 pm long and 5,9 pum broad, both Compere
(1867 : 172) and Gasse (1975 : vol. III, Pl. 35, Fig. 12) reported
examples more than 40,0 um long. These seem to be exceptional specimens,
and Gasse appears to be somewhat doubtful that her large example 1s indeed
N. elkab.

Eurvhaline mesohalobe - 5,

Figs: 33, 34, 270-275, 537

Samples: SUN: 74.




Navicula exiguiformis Hustedt

Hustedt, 1944 : 283, Fig. 23.
Hustedt, 1945 : 929, Pl. 42, Figs 21, 22.
Hustedt, 194%a : 95, Pl. 4, Figs 1-13.

Synonyms: Navicula vonhauseniae Cholnoky, 1954 : 419, Figs 64-66.

Taxonomic notes: N. exiguiformis occurs quite commonly in Southern Africa,
but was only observed as a few isolated examples in the Sundays and Great
Fish rivers. These specimens measured 9,5 - 12,0 pum long, 4,5 - 5,0 um
broad and had 18 - 20 transapical striae in 10 um . As such they repre-
sent the smallest examples found by Hustedt (1949a : 95, Pl. 4, Figs 1-13)
in the Congo. 1In this material Hustedt did not mention the minimum
breadth of these small specimens, but from measurements of his illustra-

tions the minimum was about 4 um .

Meioeuryhaline oligohalobe - 1.
Samples: SUN: 23, 25-27.
FIs: 12.

Navicula exilissima Grunow

Grunow in Van Heurck, 1880-83 : pPl. 14, Fig. 30.
Van Heurck, 1885 : 108.
Hustedt, 1961-66 : 261, Fig. 1389.

Taxonomic notes: A single example was found at Station 4A on the Sundays
River. This specimen had measurements of 9,5 pym long, 3,0 pum wide, and

had about 40 transapical striae in 10 pm .

Meioeuryvhaline oligohalobe - 1.

Samples: SUN: 41.

Navicula fiwmarchica (Cleve & Grunow) Cleve
Cleve, 1895 : 28.

Synonyms: Stauroneis firnmarchica Cleve and Grunow, 1880 : 47, pl. 3,

Fig. 63.

Description: Valves lanceolate with protracted somewhat acutely rounded
subrostrate apices; length 32,6 - 42,6 um, breadth 6,9 - 7,8 um . Raphe
straight and filiform with small but very closely placed central pores;

terminal fissures small and hooked, curving to the same side of the valve.




Axial area narrow, linear; central area more or less rectangular, some-

times having the bordering striae interrupted by a hyaline area between
the central nodule and valve margin; central area lying over a somewhat
laterally expanded central nodule with its lateral edges extended

apically into weak horns forming shadow lines parallei to the valve margin.
Transapical striae somewhat diffuse, radial throughout except for the

last two or three which become parallel to weakly convergent, 12 in 10 um;
striae over the apical extensions of the central nodule weakly developed,
thus giving the appearance of an indistinct H-shaped central area.

Longitudinal costae indistinct.

Taxonomic notes: The true identity of the specimens shown in Figs 276-278
and described above is a little uncertain. They conform most closely to
the diagnosis of N. fimmarchica, and have thus been tentatively placed in
this taxon. Cleve and Grunow's species does not appear to be particularly
well known as there are few records of it. Cleve and Grunow's (l.c.)
illustration of Stauroneis fimmarchica gives the impression of faint or
weak striae. On the other hand Hendey (1964 : 198, P1l. 30, Fig. 5)
depicted a relatively broad, short form with robust striae, and clear
lateral areas. Likewise Rivera (1968 : 61, Pl. 13, Fig. 10) illustrated
an example with very robust striae. Cleve-Euler (1953 : 128, Fig. 746)
and van der Werff and Huls (1957-74 : no pagination) depicted specimens

closer to Grunow's S. fiwmmarchica.

The examples found in the Great Fish River agree fairly closely in valve
shape, but were much narrower. It is difficult to assess the appearance
of the striae in Cleve and Grunow's species. However those of the
specimens found in this study were quite robust, but were not sharply
defined along the edges, in other words they were somewhat diffuse and
not distinct. . In this they contrasted with the strong, sharply defined
striae in the examples illustrated by Hendey (l.c.) and Rivera (l.c.).
The central nodule was clearly expanded transapically and its lateral
margins were extended apically into weak horns. In the region of these
horns the striae did not appear to be interrupted, but became weaker in
their development. Thus they did not form a true lateral area as shown
by Hendey's and Rivera's examples, but appeared more like shadow lines

crossing the striae.
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In reviewing the literature other taxa with possible close links with the
Great Fish River specimens were Naqvicula transitans Cleve var. derasa
(Grunow) Cleve (1895 : 28), Navicula arenaria Donkin (cf. Hendey, 1964 :
196, Pl. 30, Fig. 15), and N. transistantioides Foged (1975 : 44, Pl. 19.
Figs 10, 11). However, although these taxa show certain characteristics
in common with the examples from the Great Fish River, there were other
features which clearly distinguished them from the specimens in question.
Dimensions and central nodule with its accompanying central area structure

were the prime features in this respect.

On the basis of these arguments, therefore, the Great Fish River forms
were considered with some reservation to belong to Navicula fimmarchica.
This observation makes it the first record of this species for Southern
Africa.

Meioeuryhaline polyhalobe - 9,
Figs: 35, 276-278

Samples: Fis: 14.

Navicula frugalis Hustedt

Hustedt, 1957 : 275, Figs 21-25.
Hustedt, 1961-66 : 234, Fig. 1356.

Taxonomic notes: Simonsen and Lange-Bertalot (personal communication)
selected a lectotype for this species on Slide No. 385, 91a in the Hustedt
collection at Bremerhaven, and ringed this example. This specimen was
examined and found to be identical with what has upt to the present been
referred to as V. perparva in South Africa. Hustedt's (l.c.) description
is not quite accurate in that the raphe branches are curved and not
straight as depicted in his illustrations. Furthermore the punctate nature
of the striae was fairly easily recognised. Hustedt's type slide of N.
perparva (N6, 34; N6, 35; N6, 36 - Bremerhaven) were also examined and
contained specimens typical of his description (cf. Hustedt, 1937-38

246, Pl. 20, Figs 16-18). These specimens showed conclusively that the
concept of N. perparva in South Africa was incorrect, and that most records
going under the name N. perparva should now be referred to N. frugalis.
Lange-Bertalot and Bonik (1976 : 317) have examined good populations of

N. frugalis, and have found not only a greater variation in dimensions,

but also in striae density. They found the valves to be 7,0 - 11,0 um




long, 3,3 - 4,5 um wide, and they had 16 - 31 strxiae in 10 um . The

dimensions of the Sundays and Great Fish River specimens agreed with Lange-
Bertalot and Bonik's findings (length 9,0 - 11,0 pm, breadth 4,0 - 4,5 pm),
but the striae were limited to 21 - 24 in 10 pm .

Meioeuryhaline oligochalobe - 1.

Fig.: 36

Samples: SUN: 9, 17, 20-22, 25, 26, 32, 23, 43, 52, 62.
FIS: 1, 2, 8, 16, 20, 23, 24, 26, 31, 33.

Navicula gregaria Donkin

Donkin, 1861 : 10, Pl. 1, Fig. 10.
Donkin, 1871 : 43, Pl. 6, Fig. 13 (as Navicula veneta Kutzing).
Hustedt, 1930 : 269, Fig. 437.

Synonym: Navicula gregalis Cholnoky, 1963c : 57, Fig. 50.

Description: Valves lanceclate with poles having varying degrees of
protraction from very slightly subrostrate, through rostrate to produced
capitate apices; length 13,0 - 37,0 pym, breadth 4,0 - 9,0 um . Raphe
filiform, straight or weakly arcuate, interrupted at the centre by a
central nodule expanded asymmetrically on one side; central pores small
and curved towards the expanded side of the central nodule; terminal
fissures relatively large and hooked in the opposite direction to that of
the curvature of the central pores. Axial area narrowly linear, parallel
to the raphe; central area variable in size from very small (one or two
striae on either side of the central nodule slightly shortened) to about
half the valve width, generally somewhat asymmetrical in shape, the striae
on the expanded side of the central nodule evenly shortened forming a more
or less straight margin to the central area, while on the other side the
striae shortened gradually to form a semi-~elliptical area. Transapical
striae radial to slightly radial at the centre, becoming convergent at the
poles, (13)14-22 in 10 um at the centre, and about the same to slightly
denser at the poles. Striae punctate; puncta sometimes difficult to
resolve, 26 - 37 in 10 um, usually arranged in lengitudinal lines more or

less parallel to the raphe.

Taxonomic notes: In examining many slides from Southern Africa containing
N. gregaria it became clear that Cholnoky's concept of the taxon was very
confused. In many cases he correctly identified the species, but on many

other occasions he identified different taxa as N. gregaria, and, in one




instance, even described the taxon as a new species. Examples from Lake

Chrissie (Cholnoky, 1965 : 71, Fig. 20), South West Africa (Cholnoky,

1966a : 35; 1966b : 190) and Marble Hall (Cholnoky, 1970c¢c : 21) were

identified as N. gregaria. These specimens, however, represent a taxon
closer, if not identical, to Navicula elkab 0. Muller (1899 : 311, pl. 12, i
Fig. 22 - see above). Cholnoky (1968 : 51) also recorded N. gregaria from
St. Lucia in Natal, but some of these specimens are better identified as a

form of Navicula cryptocephala.

Finally Cholnoky (1963c : 57, Fig. 50) described the new species, Navicula

gregalis, from the Knysna Lagoon. He obviously recognised that his new

taxon was very closely allied to N. gregaria, since he suggested that it
may possibly be the true N. gregaria, while the more common form is
another taxon confused with N. gregaria. On examining the type slide of
N. gregalis (slide No. K176 - NIWR) nothing corresponding to his illustra-
tion could be found. On the other hand specimens fitting his description,
as well as that of N. gregaria were gquite frequent. Since Cholnoky did
not record N. gregaria from this sample, it is assumed that this was his
new taxon, N. gregalis. Identical specimens were found in the Sundays
River estuary. These were examined under the electron microscope, and
compared with electron micrographs of N. gregaria from various sources
(cf. Schoeman and Archibald, 1976-80 : No. 4). No significant differences
could be found between the two taxa, except that the Sundays River

specimens (i.e. N. gregalis) had slightly smaller central areas. Conse-

quently N. gregalis Cholnoky is considered synonymous with N. gregaria.

Euryhaline mesohalobe - 5.

Fig.: 37

Samples: SUN: 1-6, 21, 23, 48, 58, 59, 83-86.
FIS: 15, 28.

Navicula grimmei Krasske

Krasske, 1925 : 45, Pl. 1, FPig. 14.
Hustedt, 1930 : 274, Fig. 448.
Hustedt, 1961-66 : 769, Frig. 1742a-d.

Taxonomic notes: A single typical example of this taxon was observed in

the Kap River, a tributary of the Great Fish River in the coastal region.

Mesoeuryhaline oligohalobe - 2. |

Samples: FIS: 14.
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Navicula groschopfi Hustedt
Hustedt, 1939 : 631, Figs 102, 103.

Taxonomic notes: Specimens assigned to this taxon are placed here with a
great deal of doubt, and probably form a mixture of taxa. They cannot,
however, be placed with certainty in any other similar taxon. They

approached N. groschopfi most closely in valve shape and dimensions, but

differed in their coarser striation (16 - 17 in 10 um), and in the more 12
strongly radial nature of the striae. It is possible that these specimens
may ihdeed be large examples of N. consentarea, agreeing more closely to
the latter in striae density. The strongly radial striae, however, make
this connection somewhat doubtful as well. Some examples even resemble N. -
dilucida Bustedt (l.c. : 627, Figs 104? 105-107), but the large dimensions
of these specimens placed them at the upper size limit, of which even
Hustedt was rather doubtful (cf. Hustedt's Fig. 104). Here also the
direction of the striae differed too much to place these specimens in N.
dilucida with any degree of confidence. A closer investigation of further
specimens is necessary to resolve this problem. At present too few
specimens have been observed to make any well considered judgement. The
examples studied in this survey had the following dimensions:- Length

24,9 - 27,0 ym, breadth 4,4 pm, and 16 - 17 striae in 10 um .

One specimen (Fig. 38), however, seems to fit the diagnosis of N. gros-

chopfi more closely than the others. Valve shape and dimensions conform

to the description, although it appears to be a large specimen. The
striae furthermore agree more closely with Hustedt's (l.c.) description
than with the other gpecimens placed in this taxon. The identification,

however, should still be confirmed by comparison with the type material.

Meioeuryhaline polyhalobe - 9.
Figs: 38, 279

Samples: SUN: 3, 58, 82-84. ‘
FIS: 5, 29. :

Navicula guluensis Giffen |
Giffen, 1963 : 238, rig. 70.

Taxonomic notes: Giffen (l.c.) obviously did not see many examples on which

to base his diagnosis, as his dimensions give one measurement each for




length and breadth. An examination of a paratype slide (Giffen No. 464/4

NIWR) produced no specimen of this taxon. Nevertheless, while Giffen
seems to have found it but rarely, it appeared to be more abundant in the
Sundays River, particularly at Station 1 on the estuary (cf. slide No.
SUN 2 - 85%). The rich population in sample SUN 2 made it possible to
expand the original diagnosis in terms of dimensions and striae density.
The specimens measured here were 9,3 - 27,4 pm long, and 5,7 - 9,8 um
broad. Giffen described the valves as lanceolate; they are in fact
better described as elliptical (approaching circular in the smallest
examples) to linear-elliptical with broadly rounded poles. The raphe was
typically straight with fairly widely spaced central pores deflected to
one side, and the terminal pores were not obvious and were possibly some
distance from the margin of the valve. The transapical striae are rather
characteristic in their structure, and probably form the main distinction
between this taxon and N. mutica Kutzing (cf. Hustedt, 1961-66 : 583,
Fig. 1592a-f; Bock, 1963 : 229, Figs 1-65). These consist of three to
four transapically elongated to circular pores in each stria, usually with
the largest punctum on the margin, becoming smaller towards the raphe.
The striae might be slightly curved and are somewhat denser when counted
along the raphe (18 - 20 in 10 pm) than when counted along the margin

(14 - 18 in 10 pm). Giffen's count of 15 striae in 10 pm in his original
diagnosis was therefore probably made along the margin. The isolated
pore opposite one of the central striae on the side away from that to
which the central pores are directed is prominent in some specimens but
not in others. Characteristically around the margin there appears to be
a hyaline band, probably a thickened marginal costa. This band passes

into the mantle which has a single row of puncta.

Euryhaline mesohalobe -~ 5.

Figs: 280-285

Samples: sunN: 1, 2, 4-6, 8, 70, 82, 83, 85, 86.
FIS: 28.

Navicula halophila (Grunow) Cleve

Cleve, 1894 : 109.

Kolbe, 1927 : 65.

Hustedt, 1930 : 268, Fig. 436.

Hustedt, 1961-66 : 64, Figs 1209, 1210,
Schoeman and Archibald, 1976-80 : No. 2.
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Synonyms: Navicula cuspidata var. halophila Grunow in Van Heurck, 1885
100, Pl. B, Fig. 30.
Navicula halophila £. robusta Hustedt, 1959 : 401, Figs 1-3.

Description: Valves rhombic to linear-lanceolate, with acute, sometimes
slightly protracted apices; length 20,0 - 140,0 pm, breadth 5,0 - 18,0 um .
Raphe straight, filiform to relatively broad; central pores not conspi-
cuously widened, terminal fissures small and curving towards the same
margin of the valve. Axial area narrow, linear and distinct, scarcely
widened at the central nodule. Transapical striae more oxr less parallel,
sometimes slightly radial at the centre, and slightly to strongly con-
vergent at the poles; 15 - 20 in 10 pm at the centre, and 17 - 22 in

10 um at the poles. Longitudinal lines fine, but usually easily seen in

oblique light, 28 - 40 in 10 pm .

Taxonomic notes: Hustedt (1959 : 401, Figs 1-3) described a forma robusta
distinguishing it from the nominate form on the basis of its more robust
structure, and more strongly convergent polar striae. It is assumed that
the more robust structure of the form is due to the coarser longitudinal
lines, 28 - 30 in 10 um, in contrast to "gegen 40 in 10 pm" of the nominate
form (cf. Hustedt, 1961-66 : 65). However in an earlier description
Hustedt (1930 : 268) stated that there are about 30 longitudinal lines

in 10 um for the nominate form. Schoeman and Archibald (1976-80 : No. 2)
obsexrved 28 - 40 longitudinal lines in 10 um for specimens in one sample
(SWA 232 - NIWR). Considering this feature therefore, there appears to be
no distinction between the two forms. The degree of convergency of the
polar striae cannot be considered a suitable diagnostic character, and
consequently the f. robusta is treated here as a synonym of N. halophila.

Schoeman and Archibald (1976-80 : No. 2) also considered the f£. sub-

capitata (Pstrup) Kolbe (1927 : 67, Figs 5, 6) as a synonym of N. halophila.

Cholnoky (1960a : 63, Figs 196, 197) described a new variety, var. areata,
from Natal. However examination of the type slide, TUG 291 (NIWR), showed
that it could not be related to N. halophila. The var. areata appears to
correspond more to what has been identified in this study as N. elginenstis
(Gregory) Ralfs.

Euryhaline meschalocbe - 5.

Samples: SUN: 9, 15, 34, 60, 64, 66,
FIS: 30.




Navicula hartii Cholnoky emend. Archibald

Cholnoky, 1963a : 242, Pl. 8, Fig. 17; Pl. 9, Figs 10, 11 e.p.

Description: Valves linear to linear-lanceclate with gradually attenuating
poles and acutely rounded apices, which in some planes of viewing may be
slightly scalpelliform; length 32,3 - 55,0 um, breadth 4,2 - 5,3 um .
Raphe straight and filiform with small but distinct central pores placed
fairly closely together, terminal fissures indistinct under the light
microscope. Axial area very narrow linear; central area asymmetrical, on
one side of the central nodule a rectangular fascia reaching the margin of
the valve, on the other side a siightly broader region with a single
prominent stria centrally placed. Transapical striae fine but distinct,
parallel at the centre and convergent at the poles, 24 - 28 in 10 pm near
the centre and often slightly denser at the poles, up to 28 in 10 um; the
single stria on one side of the valve sometimes appearing to end in an

isolated stigma.

Taxonomic notes: The forms retained as N. hartiZ Cholnoky are the larger
and more coarsely striate specimens remaining after removing the repre-
sentatives of N. bulnheimii Grunow from Cholncky's original circumscrip-
tion of the taxon N. hartii (see above and Cholnoky, 1963a : 242, Pl. 8,
Fig. 17; Pl. 9, Figs 10, 11). N. hartii, as amended in this study, has
striae structure round the central nodule very similar to that of N.

bulnheimii, but it is much more pronounced and better defined than in the

latter species. Under the light microscope (ILM) a number of other features

distinguishing N. harti? from N. bulnheimii can be defined. Firstly valve
shape in N. hartii is more distinctly lanceolate with gradually tapering
acutely rounded apices, in contrast to the more linear-lanceolate valves
with protracted rostrate apices of N. bulnheimii. The relative size of
N. hartii is distinctly greater than that of N. bulwnheimiZ, although in
the Sundays River the maximum length of the latter attained the minimum
length of N. hartii. Nevertheless in these cases there was a significant
difference in the widths of the valves. The next point of difference
between the two taxa is the relatively coarser and distinct striation of
N. hartiZ. Finally the girdle bands of N. harti{z are robust and more
numerous than those of N. bulwnheimii. Further differences between V.
hartit and N. bulnheimii can be observed when their internal raphe
structure is examined under SEM. 1In N. hartii (Figs 538a-c) the raphe is

carried internally on a raised axial rib, which appears to be supported by
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extensions of the costae curving upwards at the axial rib. Between these
extensions of the costae there are areolae which are transversally elongate
and much larger than the normal puncta of the striae. A similar structure
is not found in N. bulnheimii (Figs 535, 536) although the raphe runs in an
internally raised axial rib. In both taxa the proximal endings of the
raphe fissures terminate in small central pores lying to one side of the
central nodule (a slight expansion of the axial rib). The distal endings
of the raphe fissures end in weakly developed helictoglossae, some distance
from the valve margin in N. hartii, but closer to the apical margin in

N. bulnheimiz.

Whether N. harti? should be retained as a valid species or not is a
guestion rather more difficult to answer at this stage. In his analysis
sheet for sample No. SWA 51 (NIWR) Cholnoky originally considered these
forms to be N. complanata Grunow (cf. Hustedt, 1961-66 : 335, Fig. 1449),
but later erroneously united them with N. bulnheimii under the name V.
hartii. The forms now referred to as N. hartii (see above) certainly
appeared in many respects to be identical with N. complanata as illustrated
by Hustedt (l.c.). The major difference between N. hartii and N. com-—
planata concern, at present, the striae counts of the two taxa, and the
presence or absence of a "sehr deutlichen Gallertporus" (fide Hustedt l.c.).
A literature survey revealed that N. complanata should have 15 - 19 striae
in 10 um in the middle of the valve and upt to 40 in 10 pm at the poles.

In contrast N. hartiZ has 24 - 28 striae in 10 um near the middle and

about 28 in 10 um at the poles. According to Hustedt N. complanata has a
very distinct mucilage pore in the central area. Examination of Cholnoky's
type slide (SWA 51 - NIWR) and numerous specimens on slide SUN 83 showed
that only a few specimens of N. hartiZ appeared to have this feature. Even
TEM failed to demonstrate such a distinct pore, if there was one at all.
Nevertheless despite these allegedly clear distinctions an examination of
Grunow's type material of N. complanata is essential to solve the problem

conclusively.

Hustedt (1955 : 31, Pl. 9, Fig. 21) discussed some Indo-Malayan forms of
N. complanata in relation to some specimens found at Beaufort in North
Carolina in the United States of America. These approached more closely
the structure of N. hartii, but even so appeared to have some distinct
differences. Hustedt (l.c.) himself stressed that the taxonomy of this

group is still very uncertain.

It
i1



Kolbe and Krieger (1942 : 345, Figs 10, 11) recorded some specimens from
Mesopotamia under the name N. bulnheimii, acknowledging at the same time
that they did not correspond sufficiently with the diagnosis of Grunow,
since they were larger than Grunow's dimensions. They also remarked that
these specimens had the separation of the central striae characteristic of
N. bulnheimiz. The dimensions of Kolbe and Krieger's specimens from
Mesopotamia in Iraqg, the shape of the valve in their illustrations, and
their remarks concerning the central striae leave little doubt that their
specimens are identical with what is referred to in this study as N.
hartii. It is also interesting that Kolbe and Krieger do not mention or
illustrate a very distinct mucilage pore associated with the central stria

on one side of the central nodule.

Euryhaline mesochalobe - 5.

Figs: 286, 287, 538

Samples: SUN: 83.

Navicula hastaeformis Cholnoky
Cholnoky, 1960a : 64, Fig. 201.

Taxonomic notes: Specimens observed in the Sundays River near the head of
the estuary were identical with examples on slide No. TUG 366 (NIWR),

which is either the syntype slide or a paratype. Examination of this slide
showed some differences between Cholnoky's original diagnosis and the
specimens seen on this slide. Examples of N. hastaeformis observed
personally were 46,6 - 77,9 um long and 9,9 - 12,7 pm wide, while
Cholnoky's description gave 75,0 - 90,0 um long, 13,0 - 15,0 um wide.

Since Cholnoky's analysis sheet for this slide, the only material in which
the species was observed, gives the dimensions (77,0 um long and 13,5 pm
wide) for just one specimen, it is not known where his maximum length of
90,0 pum and width of 15,0 um were obtained. Since an examination of nearly
every specimen on slide No. TUG 366 produced a maximum length of only 77,9
pm and greatest width of 12,7 um, Cholnoky's upper limits appear suspect.
Dimensions of the Sundays River specimens fit very well with those obtained
from examples on slide No. TUG 366, being 49,0 - 68,7 um long and 11,5 -
12,7 um wide. Giffen (1963 : 239, Fig. 71) also recorded forms fitting
this range of variation from the Ngwenyana River. The other major dis-
crepancy between Cholnoky's diagnosis and the specimens on slide No. TUG

366 is that the proximal endings of the raphe are not nearly as markedly
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curved as shown in his Fig. 201. 1In fact in many cases the raphe looked
almost straight. Both in the Sundays River specimens and in those of the
Ngwenyana River (Giffen, l.c.) it appeared that this feature was alsc less
pronounced. Apart from these differences the rest of the diagnosis was
accurate. The examples observed in the Sundays River also enlarge the
range of variation in the striae density. Striae counts of 8 - 9 in 10 um
over most of the valve surface agreed with the description, but around the
central nodule from 4 - 7 in 10 um were observed. Both in these specimens
and in those from TUG 366 the striae were crossed by 28 - 30 longitudinal
costae in 10 pm . Finally some of the smaller examples observed in this
study were rather more linear-elliptical than rhombic lanceolate. In many

valves the poles were cuneate with a more or less subapiculate apex.

The validity of this taxon is perhaps questionable, and a comparison
between it and species such as N. digito-radiata (Gregory) Ralfs and N.

cancellata Donkin should be undertaken.

Euryhaline mesohalobe - 5.
Figs: 288-290
Samples: SUN: 5.

Navicula infaceta Cholnoky
Cholnoky, 1959 : 41, Figs 217, 218.

Description: Valves linear-lanceolate to lanceolate with broad evenly
rounded apices, or poles slightly protracted into subrostrate apices; length
21,5 - 25,0 pm, breadth 4,0 - 4,9 um . Raphe filiform and more or less
straight; central pores small, fairly close together and somewhat deflected
to one side of the valve; terminal fissures curving to one side of the
valve. Axial area asymmetrical, one side narrow due to a row of pores

lying very close to the raphe, on the other side a broader somewhat
lanceoclate area; central area unilateral on the side containing the row of
pores close to the raphe, small due to the loss of one punctum at the
central nodule. Transapical striae consisting of two or three coarse round
puncta each, weakly radial in the middle becoming slightly convergent at the
poles, 13 - 14 in 10 pm; on the side having the wide lanceolate axial area
the striae consist of only two puncta each, on the other side the striae
have three puncta each, but the pores lying adjacent to the raphe are

separated from the other two in each striae by a broader longitudinal costa.




Taxonomic notes: Although there are some differences between the specimens
described above and Cholnoky's (l.c.) diagnosis of N. infaceta, the struc-
ture of these valyves leaves no doubt that they belong to this taxon.
Cholnoky's early Cape Province material is unfortunately not available for
direct comparison and confirmation of the identification, and the species
has not been recorded since its description. By examination of his
illustrations Cholnoky's specimens appeared to have more broadly rounded
poles with no evidence of any protraction, the dimensions of his valves
were the same except that he found some smaller examples, reaching 18,0 um
long. Judging from his description the structure of the raphe and the shape
of the axial and central areas of Cholnoky's examples appear to be identical
to those observed in the Sundays River. The structure of the striae, how-
ever, show some discrepancy. In Cholnoky's original illustrations the
striae are composed of 3 - 4 puncta each, not 2 - 3 as in the Sundays River
examples. He did not furthermore mention the relatively characteristic
arrangement of the pores. On one side of the raphe, the inner most row
lies very close to the raphe and is separated from the other longitudinal
rows of pores by a thicker longitudinal costa. The unilateral central

area is formed by the absence of the innermost pore of the central stria

on the side of the valve having three rows of pores. The discrepancy in
number of pores per stria may be a matter of interpretation of the light
microscope image, particularly along the margin of the valve, where it is

usually difficult to resolve individual pores.

Despite these differences the Sundays River examples were placed in this
taxon with reasonable confidence. This then constitutes the second record
of this species, and, if the type material of N. Znfaceta cannot be traced,

these specimens may have to act as lectotypes.

Eurvhaline meschalobe - 5.

Figs: 291-294.

Samples: SUN: 11, 39, 76.

Navicula iranensis Hustedt
Hustedt, 1961-66 : 262, Fig. 1390aA.

Taxonomic notes: Specimens fitting so closely the description of this
species that there is little doubt about their identity were observed at

two brackish water stations on the Sundays River. As far as is known this




species has only once been recorded outside its type locality, a brackish

spring "Tscheschmeh kormouh" in the Chorassau province of north east Iran.
This recdrd is, however, somewhat suspect. Schoeman (1973 : 132, pl. 3,
Fig. 100) reported it from near Lundean's Nek in the north eastern Cape
Province. This is a fresh water site and therefore not compatible with

the autocology of N. Zranensis which is regarded as a euryhaline mesohalobe.

The Sundays River specimens appeared to have very lightly silicified walls
with a fairly prominent axial rxrib. The valves are linear-elliptical to
slightly lanceolate and measured 9,0 - 11,8 um long and 2,9 - 3,5 um broad.
These data correspond very well with specimens observed on the type slide
(Hustedt slide No. N14, 83 - Bremerhaven) where the specimens were 9,7 -

11,2 ym long and 3,1 - 4,0 um broad.

A few specimens from Station 9 (Sample FIS 36) on the Great Fish River are
placed here with some reservation. Their valve shape is rather more
rhombic-lanceolate, and in this respect agrees more with Navicula pseudo-
exilissima Hustedt; N. Zranensis is more elliptical. The only difference
between these two taxa lies in their autecology, N. pseudoexilissima being
a freshwater form and N. Zranensis preferring brackish water. On the

latter consideration these examples are referred to N. Zranensis.

Euryhaline mesohalobe - 5.

Figs: 39, 40, 295-298

Samples: SUN: 10, 11, 53, 57, 69.
FIS: 19, 36.

Naviecula laevissima Kutzing

Kutzing, 1844 : 96, Pi. 12, Fig. 14,
Hustedt, 1961-66 : 124, Fig. 1256 (as N. wittrockiti).
Schoeman & Archibald, 1976-80 : No. 5.

Synonyms: Stauroneis wittrockii Lagerstedt, 1873 : 38, Pl. 2, Fig. 15.
Navicula wittrockit (Lagerstedt) Tempére and Peragallo, 1907-15
120.

Description: Valves linear with slightly convex margins and very broadly

protracted smoothly rounded apices (sometimes weakly capitate); length
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(12) 22,0 - 70,0 pm, breadth (6) 7,5 - 11,0 um . Raphe sinuous, filiform
but broad, over the central third band-like in appearance, central pores
prominent, distal ends hooked with thin terminal fissures deflected to one
side of the raphe emanating from them. Axial area a fairly broad linear
band formed by the axial rib, which expands asymmetrically to one side at
the central nodule; central area variable in shape from rectangular to
rhombic depending on the arrangement and shortening of the central striae,
occupying about half the valve width., Transapical striae strong, arcuate
and radial throughout, 15 - 22 in 10 pum, somewhat irregularly shortened
at the centre and more widely spaced, 8 - 16 in 10 um, becoming slightly
denser at the poles, 16 - 24 in 10 um; at the poles the last few striae
prior to the pclar nodule may be interrupted by a short longitudinal

furrow on either side of the axial area.

Taxonomic notes: Both the type material of Kutzing's (l.c.) Navicula
laevissima from St. Fiore (slide No. BM 18820 - Kutzing material No. 911)
and of Lagerstedt's (l.c.) Stauroneis wittrockii (slide No. Philad 92549
from Liefde Bay) have been examined and critically compared. Despite small
differences there can be no doubt that these two taxa are conspecific.

There 1s therefore full agreement with Patrick and Reimexr (1966 : 497,

Pl. 47, Fig. 13) who referred to S. wittrocki? and N. wittrockii (Lagerstedt)

Tempere and Peragallo (l.c.) as synonyms of N. laevissima.

The combination, Navicula laevissima, has not always been correctly
exercised. W. Smith (1856 : 91) applied the name to Stauroneis rectangu-—
laris Gregory (1854 : 99, Pl. 4, Fig. 17), which he considered identical
to N. laevissima. This usage was followed by a number of diatomists until
Grunow {(in Cleve and Grunow, 1880 : 45) stated with certainty that S.
rectangularis was part of the variation of Navicula pupula Kutzing. A
number of slides from the British Museum (Natural History) containing S.
rectangularis (BM 23638, BM 22320) and N. laevissima sensu W. Smith

(BM 20507) were examined. The valves observed on these slides were in many
respects very similar to N. laevissima sensu Kutzing, but most of the
characteristics of the valves placed them quite clearly with N. pupula.

These are enumerated below:-

(1) Although striae can be detected right up to the apex of the valve
(TEM micrographs show this to be the case even in V. pupula itself),
the laterally expanded polar nodules of these specimens are quite

characteristic of N. pupula, and are not found in N. laevissima proper.




(2) The shape and formation of the central area (i.e. more or less dumb-

bell shaped) is typical of N. pupula, and is not the rectangular or

rhombic shape of N. laevissima.

(3) The prominent axial rib with an asymmetrical expansion at the central
nodule found in N. laepissima was not observed in any of the specimens

on these three slides.

(4) Finally the transapical striae of these specimens were finer than
those of N. laevissima (BM 18820), and were more the texture of those

in N. pupula.

A broader discussion of the complex taxonomy of these taxa is given by Ross

(1963 : 87-91), but essentially the same conclusions were reached.

In a tributary of the Sundays River, the Wit River (SUN 34 - NIWR), a
number of typical examples were observed. These had the following
dimensions:- Length 25,5 - 35,7 pm, breadth 7,6 - 8,3 uym, striae 16 - 20
in 10 pm, at the centrxe 12 - 16 in 10 uym, and at the poles 20 -~ 22 in
10 pm . In the past this taxon has been recorded in Southern Africa under
the name Navicula wittrockit.

Meioeuryvhaline oligohalcbe - 1,
Fig.: 41

Samples: SUN: 34.

Navicula lineola Grunow

Grunow, 1884 : 104, Pl. 1, Figs 45, 46.
Cleve, 1894 : 107. '
Hustedt, 1961-66 : 73, Fig. 1217a, b.

Taxonomic notes: The correct identity of the small Navicula specimen
illustrated in Fig. 42 is still somewhat in doubt. 1In valve shape it
resembles N. lineola, and because it does not have protracted poles cannot
be placed in the variety, var. perlepida, of this species. The dimensions
of the Sundays River specimen, length 10,9 um long and 1,4 um wide, were,
however, rather too small for either the nominate variety or var. perlepida,
although breadthwise it is closer to the latter. As this specimen cannot
be placed at this point in any other species, it is for the moment

referred to this taxon. As far as is known the species has only been
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recorded from arctic marine habitats, and there has been no previous record
of it from South Africa.

No ecological characterisation made.

Fig.: 42

Samples: SUN: 41.

Navicula microrhombus {(Cholnoky) Schoeman and Archibald
Schoeman and Archibald, 1976-80 : No. 3.

Synonyms: Fragilaria microrhombus Cholnoky, 1970c : 14, Figs 2-4.
Achnanthes cogitata Archibald, 1971 : 22, Figs 6, 7.
Achnanthes adamantiformis (Archibald) Archibald e.p. 1971
Figs 4, 5.

Description: Valves broadly rhombic with relatively broadly to acutely
rounded apices, sometimes slightly protracted; length 6,0 - 7,0 um,
breadth 4,4 - 5,0 um . Raphe branches filiform, short but variable in
length, 1,3 - 2,6 long from the apex of the valve to the central pore,
sometimes indistinct so that they appear to be lacking; central pores
widely to very widely separated; terminal fissures not resolved under the
light microscope. Axial area narrow, linear to linear-lanceolate; central
area absent. Transapical striae radial throughout, 22 - 30 in 10 um,
occasionally a shortened intercalated stria at the centre; striae in phase

contrast or oblique illumination indistinctly punctate.

Taxonomic notes: When viewed under the light microscope the indistinct
nature of the short raphe branches in many specimens of this taxon has led
to it being placed in three different genera. Cholnoky (l.c.) apparently
overlooked the raphe, although it is quite distinct in some specimens, and
described the taxon as a Fragilaria. Later Archibald (1971 : 22, Figs

4-7) observed a raphe on some valves but not on others, and thus concluded
that it belonged to the genus Achnanthes, describing it as A. cogitata.
Unfortunately further confusion arose when Archibald (1971 : 21, Figs 4, 5)
placed some apparently rapheless valves with another similar sized diatom,
subsequently renamed Achnanthes adamantiformis (Archibald) Archibald. TEM
examination first of F. microrhombus, and then of 4. cogitata and A.
adamantiformis showed conclusively that all three species belonged in fact to
the genus Navicula since both valves contained raphes. Moreover it was

demonstrated that F. microrhombus and Achnanthes cogitata were identical.
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The latter two taxa were therefore combined and renamed Navicula micro-
yhombus (Cholnoky) Schoeman and Archibald (l.c.). 1In addition the
apparently rapheless valves of 4. adamantiformis were in fact found to be
specimens of Navicula microrhombus, while the raphe valves were reinstated
in the genus Navicula as N. adamantiformis Archibald (1966a : 256, Fig. 5).
A few specimens were observed at Station 6 on the Sundays River; these

were 6,0 um long 4,5 um broad, and had 24 striae in 10 pm .

Oligohalobe, but tolerance range not known.

Sample: SUN: 73.

Navicula minima Grunow

Grunow in Van Heurck, 1880-83 : Pl. 14, Fig. 15.
van Heurck, 1885 : 107.

Hustedt, 1930 : 272, Fig. 441.

Hustedt, 1961-66 : 249, Fig. 1374.

Taxonomic notes: Grunow's type slide for this species does not seem to be
able to be traced in his slide collection at the Naturhistorisches Museum
in Vienna. To identify the taxon therefore one can only rely on Grunow's
illustrations in Van Heurck (1880-83 : Pl. 14, Fig. 15) and Hustedt's

(L.c.) descriptions. N. minima is similar to a number of other small
Naviculae, and it is sometimes difficult to distinguish between them.
Granetti (1968 : 195) has shown that N. minima differed ultrastructurally
from N. seminulum Grunow by having striae composed of a single row of pores,
instead of a double row as in N. seminulum. There is also some doubt as

to whether N. minima and N. tantula Hustedt (1934 : 383) should be united
or not (Lange-Bertalot and Bonik, 1976 : 322). Baving examined the type
slide of N. tantula (slide No. N8, 44 - Bremerhaven) the possibility that
the two taxa are conspecific is enhanced. The V. tantula specimens observed
on this type slide were scmewhat more elliptical than the exactly parallel
side forms drawn by Hustedt (cf. A. Schmidt et al., 1874-1959 : Pl. 399,
Figs 54-57). Furthermore the striae at the centre were not always as
regularly shortened as depicted by Hustedt; occasionally slightly longer
central striae were seen. These two features suggested a stronger

relationship to N. minima than at first thought.

The local specimens had the following dimensions:— Length 5,5 - 7,0 um.

breadth 2,5 - 3,5 pm, and transapical striae 28 - 32 in 10 pm .

Meioeuryhaline oligohalobe - 1.
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Samples: SUN: 16, 17, 21, 22, 32, 34, 49-52, 60, 62, 63.
FIS: 3, 8, 30, 35, 36, 38.

Navicula minuscula Grunow

Grunow in Van Heurck, 1880-83 : Pl. 14, Fig. 3.
Hustedt, 1961-66 : 254, Fig. 1381,

Taxonomic notes: The identification of this species in this study, and
particularly from the estuarine station, Station 3, is somewhat doubtful.
According to Hustedt (l.c.) the valves of V. minuscula are elliptic~-
lanceclate with short and bluntly protracted poles; the axial rib is
constricted at the central nodule; and the striae are radial, wider apart
at the centre and very fine at the poles. In certain respects these
characteristics compare with Navicula paucivisitata Patrick (1959 : 99,
Pl. 8, Fig. 10; cf. also Patrick and Reimer, 1966 : 484, Pl. 46, Fig. 6),
which Hustedt (l.c.) considered conspecific with N. minuscula. However
Patrick and Reimer (l.c.) point out that the structure of the axial rib
does not become constricted at the central nodule and claimed that the
striae at the centre were always more than 35 in 10 jm . Furthermore the
striae in N. paucivisitata were parallel in contrast to the radial striae
of N. minuscula. The taxon under discussion may also be closely connected
to Navicula twymaniana BArchibald (1966a : 264, Figs 41-43), which is very
similar to N. paucivisitata. Many of the records of N. minuscula given for
Southern Africa may indeed be better considered as N. twymaniana, but this
is difficult to verify in many cases as the necessary slides are not
available for examination. The specimen identified in this study as WN.
minuscula followed more the example illustrated by Cholnoky (1964 : 71,
Fig. 79) from the Ruwenzori mountains. To resolve the problem of the
relationship between N. minuscula, N. paucivisitata and N. twymaniana it
will be necessary to examine their type slides. An attempt has been made
to obtain type slides of N. minuscula from the Grunow collection in the
Naturhistorisches Museum in Vienna. Unfortunately there does not seem to
be any way of tracing any slides containing this species. The relation-

ship between N. paucivisitata and N. twymaniana is further discussed below.

Meioeuryhaline oligohalobe - 1.

Samples: SUN: 3,















































































































































































































































































































































































































































































































































































these diatom surveys deal with inland brackish waters per se (cf.
Cholnoky, 1955a, 1963a), although a little more is known of
estuaries (Cholnoky, 1968a; Giffen, 1963, 1970a). On the other
hand this survey of the diatoms in the Sundays River reports on the
associations from freshwater, brackish water and estuarine
environments. Thus the Sundays River provides an opportunity to
understand the relationship between the diatom associations and the
salt content of the environment over almost the complete salinity

spectrum.

GENERAL DESCRIPTION OF THE STUDY AREA

The Sundays River (Fig. 1) rises at an altitude of about 1 700 m
ébove sea level to the west of the Looctsberg, and flows initially
southwards past the Bethesda Road railway station (Station 11)
through a relatively flat plain bounded to the west by the
Voor-Sneeuberg and to the north and east by the Sneeuberg mountain
ranges. Shortly after the farm Koloniesplaatz and just before
Station 10 (Glen Harry) the river turns in a more westerly
direction as it cuts through a mountainous zone to the north-east
of Graaff-Reinet (Station 9). From Graaff-Reinet to Jansenville
(Station 8) the river follows a generally southerly course through
the Aberdeen Plains, and then flows on a south—-easterly bearing to
Lake Mentz. After cutting through the Klein Winterhoek and
Suurberg Mountains (Station 7) the river continues from Korhaans
Drift (Station 6) in a south—easterly direction over the coastal
plain to its mouth some 35 km north-east of Port Elizabeth
(Stations 5-1).

Immediately above Graaff-Reinet the Sundays River is held back by
the Van Rynevelds Pass Dam, which also receives water from the Gats
River. Several tributaries flow into the Sundays River between
Graaff-Reinet and Jansenville, but these generally carry water only
after floods. The main tributaries flowing into Lake Mentz are the
Voel River draining the area around Pearston, and the Skoenmakers
River flowing into the dam from the east, which, when in operation,
conducts the Orange River water from the Little Fish River to Lake
Mentz. The only tributary examined in this study is the Wit River,
which rises in the Suurberg Mountains to the east of Kirkwood and

joins the Sundays River above Station 5.
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The chemical analyses:

TABLE 3. The chemical analyses of the Sundays River water at Station 10

Absolute councs. Standavdized values ionic balance

mg/% 4 meq. /2

Date July 1967 July 1967 July 1967
TDS

(measured) 514 cations anions

(calculated*) 607
Na i1l 17,8 4,8
K 1,8 2,9 0,05
Ca 58 9,3 2,9
Mg 50 7,9 41
COy 6 1,0 0,20
HCO3 177 ’ 28,3 2,9
SOy 157 25,1 3,3
9] 46 7,4 1,3

11,85 7,7
July 67 Feb 68 Aug. 68 Feb. 69 Mean
pH 8,4 7,44 8,25 7,5 7,9
) 8,09 .

02 mg/2 6,1
NO3;-N mg/L 0,6
PO,-P mg/L 0,05
Temp. °C 13,0

*See section 4.1.1,

The main physico-chemical features:

Unfortunately only a single chemical analysis was made for this station.
This analysis, carried out in July 1967, indicated that the salt content
at Station 10 was slightly higher than at Station 1l. The calculated
salinity of 0,61 7o, is still, however, relatively low for the Sundays
River. Bicarbonate remained the most important anion, although the
concentration of sulphate showed a considerable increase. Together they
formed more than half the total salinity of the water. The chloride
concentration was still relatively low. Sodium was the major cation in
solution. These waters were still comsistant with the alkaline
soda-carbonate underground waters described by Bond (1945 : 159) to be

expected from the middle and upper Beaufort beds of the Karroo System.
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The sample (SUN 60) collected in February 1969 was once again taken from
a flaky algal scum, growing in conditions rather similar to that of
February 1968. As a result of a drought no water had been found in the
Sundays River above this point, but a small flow of water was found at
Station 10. Apart from the absence of Rhopalodia gibba, the species
present in the population sampled in February 1969 were essentially
similar to those found in February 1968, 1In the former the most
important species were Navicula cincta var. leptocephala, Navicula
eryptocephala, Nitzschia fonticola and N. palea. A noteworthy change,
however, was the intrusion of a number of brackish water species. These
are indicated in Table 4 by salinity values greater than 5, and consist
of Amphora exigua (see comments in section 5.4), Navieula pygmaea,
Nitzschia elliptica var. alexandrina and N. perspicua. The presence of
these brackish water species had the effect of raising the STI value of
this association to 3,18. This value, nevertheless, shows that the
association was still composed predominantly of freshwater species.

Like the associations collected previously from Station 10, the
assemblage sampled in February 1969 also reflected the high pH values of

the water at this site.

Owing to a swollen river following heavy rains in July 1967, Station 10
could not be reached. Accordingly a sample (SUN 25) was ccllected some
distance downstream of this station, and closer to Graaff-Reinet. The
diatom association found here resembled reasonably closely the winter
(August 1968) association found at the proper site of Station 10.
Nitzsehia linearis (37,3 % of the population) was, however, the dominant
species and Achnanthes lanceolata codominant. Other notable species
were Amphora veneta, Navicula pseudohalophila and Nitzschia fonticola.
Again the low STI value (2,10) of this population indicated that it was
composed entirely of freshwater species, thereby reflecting the low

salinity found in the Sundays River at this point.

Finally in August 1968 a sample was collected in passing from a site on
the farm Koloniesplaatz, some distance upstream from Station 10. The
sample (SUN 45) was obtained from the Sundays River at the ford below
the farmyards, where the river bed was covered with a litter of fallen
poplar leaves and other decaying organic matter. The low Simpson's
Diversity Index value of 0,08 for this association reflected a diatom

population composed of a large number of species with no clear
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to carry water from Lake Mentz to the irrigation weir at Korhaans Drift.
As a result water flow was variable, depending on irrigation turns, and

ceased when Lake Mentz dried up in February 1968.

The chemical analyses:

TABLE 9. The chemical analyses of the river watev ul Station 7

Absolute concs. Standardized valces .
g/t v Ionic balance meq. /2
Date Feb. 1967 July 1967 Feb, 1967 July 1967 Feb. 1967 July 1867
TDS (measured) 894 970 cations anions cations anions
(calculated*) 208 1027
Na 270 275 29,7 26,7 11,7 12,0
K 11 4,4 1,2 0,4 0,3 - 0,1
Ca 39 56 4,3 5.5 2,0 2,8
Mg 36 46 4,0 4,5 3,0 3,8
CO; 2 0 G,3 0,0 0,1 0,0
HCO3; 95 110 10,4 10,7 1,6 1,8
S04 145 132 15,9 17,7 3,0 3,8
ci 310 354 34,1 34,5 8,7 10,0
17,0 13,4 18,7 15,6

Feb. 67 July 67 ° Feb. 68 Aug. 68 Feb. 59 Mean

pH 8,5 8,6 8,55
02 mg/ 6,8 8,9

NO3-N mg/2 - 0,18 <0,02

PO4-P mg/f 0,01 <0,01

Tewp °C 13,5

*See section 4.1.1.

The main physico-chemical features of Station 7:

Chemical samples from this station were taken only in February and July
1967, after which Lake Mentz dried up causing water flow in the river to
cease. Salinity levels were noteworthy as they showed little change in
summer and winter, being 0,91 Z, and 1,03 Zorespectively. Chloride was
the dominant anion and increased to abcut 34 Z of the total ioms in
solution. Sulphate, however, showed a decrease in its relative
contribution, forming about 16-17 % of the dissolved ions. On the other
hand the percentage of bicarbonate was slightly higher than at Station
8. Of the cations sodium retained its dominant position, increasing
still further to between 26 % and 30 7 of the total ions present.
Magnesium and potassium proportions were the same as at Station 8, but

calcium diminished slightly.



pH measurements at Station 7 in February 1967 (pH 8,5) and July 1967 (pH
8,6) indicated a highly alkaline aquatic environment. The plant

nutrient ions, nitrate-N and orthophosphate, were low in concentration.

The composition of the diatom associations at Statiom 7:

See Table 10.

TABLE 10. The composition of the diatom associations at Station 7
cu the Sundays River

SUN 18 SUN 19

Salinity 1,7 67 12.7.67

value Z 2
Achnanthes engalbrechtit 5 2,9 +
Anchnanthes hauckiana 5 1,0 +
Amphora veneta 2 1,4 +
Cyclotella caspia 5 4,1 5,6
Cyelotella meneghinicna 3 1,0 1,7
Fragilaria elliptica 2 48,6 33,6
Navicula cincta var. leptocephala 2 6,7 1,3
Navicula eryptocephala 3 4,3 8,2
Navicula mollis 7 + 3,5
Navicula rostellata 2 7,2 6,5
Navieula sciiroctert 2 4,5 3,7
Kavicula tenzlla 1 0,7 1,3
Nitzschia apiculata 5 7,6 5,2
Nitaschia foniicolo 3 1,2 10,0
Nitzeschia tneonspicua 5 2,4 11,1
Nitzechia palea 2 1,4 1,3
Stephanodiscus hantzchit 2 2,6
Surirella ovalie 3 2,1 0,2
Surirella ovata 2 1,0 2,2
Other species 1,7 2,0
Simpson's Diversity Index . 0,26 0,15
Salinity Tolerance Index (STI) 2,63 3,03

Characteristics of the diatom associations at Station 7.

Partly on account of the lack of water in later periods of this survey,
and partly due to the difficulty of access to this sampling point, the
diatom community at this station was only sampled in July 1967. At this
time two samples were collected, one from rocks and submerged logs in a
large pool above a drift crossing the river (SUN 18), and the other (SUN

19) from rocks in a stony run below the drift.

It is clear from Table 10 that, apart from minor differences, the diatom
associations from the two sites parallel each other closely. Both were

dominated by the mesoeuryhaline oligohalobe, Fragilaria elliptica, while
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consisted of a large grass banked pool receiving water from seepages
from the weir wall. From this pool the water drains into the river bed
through a stony run. Diatoms were collected from four different ecolo-

gical niches in this systemi-
(a) from the substrate on or amongst the stones of the stony run,

(b) from the substrate along the margins of the large pool, i.e. the

silty bottom and rocks,
(c) the epiphytic diatom growth on reeds growing in the large pool,

(d) diatom growth around the seepage holes in the weir wall.

The chemical analyses:

TABLE 11, The chenieal analyses of the tiver water at Station 5.
Absolute concs. Standardized values Lonic balcance
g/ ) 4 teq. /e

Date Fab. 67 July 67 ¥ed. 68 July 67 Fueb. 63 Feb. 67 July 67 Feb., 68
na

(meazured) 872 708 822 cations aniocns cations anions cations anions
{calculated*) 9i8 538 829

Na 230 210 200 31,6 21,0 24,0 12,6 9,1 8,7

K 10 4 13 1,1 0,4 1,6 0,3 g,1 0,3

Ca 54 56 5 5,9 5,6 6,0 2,7 2,8 2,5
Mg 39 33 45 4,3 3,3 5,4 3,2 2,7 3,7
COs 3,6 o} 12 0,4 0,0 1,4 0,1 0,0 0,4
HCO3 111 122 140 12,1 12,2 16,8 1,8 2,0 2,3
S0y 130 -330 74 14,2 33,1 8,9 2,7 6,9 1,5
Cl 280 243 295 30,5 24,3 35,4 7,9 6,9 8,3

18,8 12,5 14,7 15,8 15,2 12,5
Feb. 67 July 67 Feb, 68 Auz. 68 Teb., 69 May 70 Mean
pH 8,4 8,8 8,2 7,5 8,7 5,8 8,4
8,0 . 9,15

Oz mg/t 8,2 8,6
NOs-§ mg/4 0,88 0,12
PO,~P mg/t 0,01 0,01
Temp °C 11,5 23,2 30,0 14,0 .

*See sectron 4.1.1,

The main physico-chemical features:

At this and most of the remaining downstream stations three chemical
analyses were made during the period of the survey. Analyses were
undertaken in February and July 1967 and in February 1968. The results
of these three analyses, seen in Table 11, showed that the salinity

(0,83 -1,0 7,) remained fairly constant despite seasonal changes. This
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constancy, however, did not appear to apply to the ionic composition.
Sulphates (14,2 7 in February 1967) fluctuated most widely, increasing
2,3 fold in July 1967 and dropping again in February 1968 by a factor of
3,7. TForbes and Allanson (1970 : 483) were unable to explain this wide
fluctuation. Chlorides appeared to have behaved in a fashion
complementary to the sulphates, falling when the sulphates rise and vice
versa. In the summers of 1967 and 1968 chloride was, however, the main
anion. Bicarbonate proportions were more consistent over the period,
although a small rise was experienced in February 1968. In contrast the
cations, with the exception of sodium, were fairly comstant in their
relative contributions to the ionic composition of the water. Sodium
continued to be the major cation, forming 31,6 7 of the total ions in
solution in February 1967, but decreased to 21,0 Z and 24,0 7 in July
1967 and February 1968 respectively.

pH values, measured on six occasions, gave a range of pH between 7,5 and
9,2, and had a mean value of pH 8,5. Nitrate~N and orthophosphate

concentrations were still relatively low.

The composition of the diatom associations:

See Tables 12a-e, and Figs 9-13.

The characteristics of the diatom associations at Station 6:

The composition of the diatom associations found in each of the four
ecological niches, described above, is shown in Tables 12a-e. With the
exception of the community sampled from the seepage holes in the weir
wall (Table 12e), the associations found at the other three niches were
characterized by a very clear dominance of one species, Fragilaria
elliptica. On most occasions in the large pool (Table 12b - Fig. 9) and
in the stony run below it (Table 12a) this species formed about 90 7 of
the diatom population in terms of numbers of valves, while other species
constitute very small proportions. As a result of this high dominance
the Simpson's Diversity Index value was consistently greater or equal to
0,80. However, in July 1967 the two samples collected from these two
situations did not have such a low diversity owing to greater prominence
of other species, mainly members of the genus Nitzschia. Navicula

eryptocephala and Navicula rostellata were also prominent amongst these
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8-12
13
14
15
16-19

20
21, 22
23
24-29
30

31

32

33, 34
35

36

37

38

39, 40
41

42

43, 44
45

46
47-50
51

Achnanthes hauckiarna Grunow 3

Achnanthes hauckiana Grunow

Plate 1

(Scale bar = 10 um)

rapheless (epi-) valve.

raphe (hypo-) valve.

Amphora acutiuscula Kutzing

Amphora

coffaeaformis (Agardh) Kutzing

Amphora cognata Cholnoky

Amphora micrometra Giffen

Amphora

tenutssima Hustedt

Amphora veneta Kutzing

Cyclotella atomus Hustedt

Cyclotella meneghiniana Kutzing

16, 17, 19 = "C. meneghiniana" type valve structure.

18

- "C. eryptica" type valve structure.

Cylindrotheca fusiformis var. enodis Reimann & Lewin

Denticula sundaysensis n.sp.

Fragilaria atomis Hustedt

Fragilaria sundaysensis n.sp.

Frustulia interposita var. incomperta (Lewis) Cleve

Gomphonema exiguum Kutzing

Navicula
Navicula
Navicula
Navicula
Navicula

Navicula

- Navicula

Navicula
Navicula
Navicula
Navicula
Navicula
Navicula

Navicula

confervacea (Kutzing) Grunow
elkab 0. Muller

finmarchica (Cleve & Grunow) Cleve
frugalis Hustedt

gregaria Donkin

grosschopfi Hustedt

Zranensts Hustedt

laevissima Kutzing

lineola Grunow

pupula Kutzing

pygmaea Kutzing

saprophila Lange-Bertalot & Bonik
tenera Hustedt

umpatica Cholnoky
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