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Contributions to the Diatom Flora of Southern Africa.
IL Diatoms from the Hog’s Back Region of the Amatola

Mountains, Eastern Cape Province, South Africa

by MALCOLM H. GIFFEN

(University College of Fort Hare, Cape Province, South Afri~~a, and Council

for Scientific and Industrial Research, National Institute for Water Research,

Pretoria), (with 95 figs.)

This paper deals with the diatom flora of the Hog~s Back region of the
Amatola Mountains in the Eastern Cape Province, South Africa. These
mountains form part of the Great W’interberg Range which constitutes a
portion of the great escarpment of Southern Africa~ separating the Coastal
regions from the Central Plateau. The area under review lies some 32 Km
north of the town of Alice, which is 107 Km due west of the port of East
London.

Geologically the region is situated in the sedimentary shales of the upper
Beaufort Series of the Karroo System and the mountains appear to owe
their existence to the presence of thick sheets of igneous dolerite that have
protected the sedimentary rocks from destruction. These eroded sheets
usually form precipitous cliffs, below which the talus slopes and upper parts
of the shales are clothed with dense indigenous temperate forest (Auckland
Forcst section of the Hog’s Back Forest Conservancy).

The region is drained chiefly by the Tyumie River and its numerous
tributary streams viz. Auckland Stream, Kaffirkop Stream, Crab River,
together with many small unnamed rivulets, some arising as springs at the
base of the rocky cliffs enclosing the head of the valley which falls rapidly
from 1800 m to 710 m above sea level at the floor of the valley.

The climate of the region may be regarded as warm temperate to sub
tropical, with summer rainfall, i. e. 70~ precipitation during the summer
months from October to March. There are few periods of great heat, an
average of 8 days of 38°C.. and frosts occur on about 13 days per year.
The average rainfall from 1880—1951 is 585 mm. (In 1945 the absolute
maximum temperature recorded was 45.2° C. The average of days of high
temperature 38°C. is 8. The record year of 1931 produced 23 days.)
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Summary of Climatic Conditions during the years 1948—1951. 30. Auckl

mm Abs. max. Mean max. Abs. mm. Mean join. ~Iean 44 foe
31. The Si

1948 545 40.7 24.43 —1.65 16.2 17.4 48. Auckl
1949 284 41.4 25.44 —1.65 15.88 17.8
1950 815 40.5 23.80 —2.20 15.5 17.3 32 for
1951 381 41.0 24.38 —2.20 14.8 17.3 48a.The~

507 40.5 24.51 —1.92 15.59 17.7 51. Auckl

75. Auckl
The hydrogen-ion concentration of the waters of the various stations bark i

was determined by means of a portable pocket pH meter and are as follows: 76 The si

Station 1. Kaffirkop stream Samples 24—28 pH 6.8 146. Tor D
Station 2. Kaffirkop stream . 163. Auckl

(spring). 29 6.4 - detacl
Station 3. Auckland stream 30—31 6.6
Station 4. Stream in forest,

4000 ft (1220 m) 75—76 6.8
Station 5. Dolerite Cliffs,

4300 ft (1310 m) 48, 48a, 51, 163 7.2 GEb
Station 6. Tor Doone Stream,

5120 ft (1560 m) 146 6.4 Ache
Amp.

The water can therefore be regarded as neutral to slightly acid. Analysis of
the diatom flora bears this out very clearly as well known basiphilic species Cab

are scarce and not well represented. The waters are also fairly unpolluted as Cocc
shown by the scarcity of known pollution indicators, e. g. Nitzschia palea Cyrn

(KG.) W. S~i. which occurred in numbers in only one sample. D1(
During the years 1948 to 1951, over 100 samples were collected from

the Hog~s Back streams but only the following have been fully investigated.
They may be taken as typical samples chosen from six stations at varying 1
altitudes from the base of the mountains. e. g. Kaffirkop Stream (825 rn 60tH

above mean sea level) to the general level of the plateau (Tor Doone Stream:
1560 m). This su’-vey excludes the highest altitudes, viz., those of the Meo

Elandsberg (1980 m) and Gaika’s Kop (1955 m). Mer

The following samples are included:
24. Kaffirkop Stream, 810 m, surface of mud in pools; 44 forms recorded. Vitz.

25. The same: from roots of trees i~ the stream: 9 forms. Finn

26. The same: from liverworts [Aneura (Riccardia) fast igiata L. and L.] on Rhoj

stones in running water: 48 forms. an
27. The same: from surface of mud in pools upstream: 35 forms.
28. The same: from surface of mud in pools further upstream: 46 forms.
29. The same: from the sandy surface of a spring entering the main stream: Tab~

28 forms.
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30. Auckland Stream (840 m) from mud washed off sticks in the stream:

~vIean 44 forms.
31. The same: from mud on rocks in the stream: 46 foi’ms.

17.4 48. Auckland Forest: from wet seepage on dolerite rocks (1070 ni):

32 forms.
17.3 48a. The same: later collection from locality of 48: 37 forms.
17.7 51. Auckland Forest: scrapings of rocks near to but above 48: 58 forms,

75. Auckland Forest: from a small stream in tne forest (1220 m) on loose
ations bark in stream: 50 forms.
Ilows: 76. The same: from nmd in stream: 31 forms.

-I 6.8 146. Tor Doone Stream (1560 m) on wet sand with Vaucheria sp.: 42 forms.
163. Auckland Forest: same locality as 48, from a large lump of moss

6.4 detached from high up on the cliff during a storm: 24 forms.
6.6

Table

6.8 Summary of Genera and Species

NewGENERA Total Species Species Varieties Forms

Achnanthes 17 12 5
Amphipleura 1 1
Amphora 7 5 2
Anomoeoneis 2 2
Colonels 2
Cocconeis A 3
Cymbella 11 9 1 1
Diploneis 2 2
Epithenna 1 1
Eunotia 18 12 4 2
Fragilaria 2 1 1
Frustulin 8 4 1 3
Goinphonema 10 6 3
Gyrosigma 1 1
Jlant:schia 2 2
Melosira 3 1 2
Meridion I I
Naileula 39 28 2 5 4
A’euhum 6 3 2
Nit~vcI~ia 17 16
Pinnularia 12 11 1
Rhopalodia 2 2
Stauroneis 6 6
Stenopterobia I
Surirella 15 9 1 4
Synedra 5 3 2
Tabellaria I

198 140 5 44 9

7.2

6.4

ysis of
pecies
ted as
pa/ca

from
gatcd.
arying
825 m
ream:
)f the

rded.

L.] on

)rnas.
ream:

125



Systema~

Achnanthes. ~ ~22.

A. affinis Gnsncow (cf. Husmoo. F~e.aZc.: 381, F. 826; CHOLNOKY
1~57a: 88; 1960a: 13). — Samples 2~. 146.

A. alfStriaca HUSTEDT var. ca~e”:.~ ‘2~: o;:Y (1959a: 5, F. 1—4). The
s;ec~mens seen here agree very clcse~ (:‘SOccOKY’S description and
fico~es but differ in the number oi s:r~s~e ~—2i~ in 10 ~i, as against 30 in

‘j.. It appeared to be very scarce. to a iew individuals were seen,
mostly of the raphe-valve. — Samra: i~. L9. — (Fig. 1, 2).

A. coarctata (BagB.) GRUN. (cf. H soaoo. 7Ee~eialg. 2: 419, F. 872 a—c).
This species occurred rarely in my mate: a only a few samples and in
restricted numbers. In its ecology it beA-.;a :c ‘.~aters with low pH values,
s’.hich probably accounts for its presente .o two samples viz, seepage
from a swampy stream bank (31) and fAa:.or rotting bark (151). — Samples
24, 31. 28.

A. exigua GRLrs. (cf. HUSTEDT, KieseAo. 2: 386, F. 832a, b; CI-loLyoKy
1962b: 5). This was seen in several sarno.et neser in numbers, and can
be regarded as scarce in the region. — Sa~Des 27, 51, 146.

A. exf,oua GRUN. var. constricta Tcpna “o% HUSTFDT 1. c.: 386, F. 832g).
More frequently observed and in g—ea’s: otirobers than the species but
ne~er common, — Samples 24, 28, 30, 146.

A. cxi~iia GRUN. var. elliptica HUSTEDT ‘:5. F{USTEDT in A. S. Ati. T. 413,
F. 1, 14; CHOLNOKY 1954b: 205, F. 1, 2). — Sample 51, not common. —

(Fig. 3, 4).
A. exilis KUTZJNG (cf. HUSTEDT, Kiesealz. 2: 378, F. 822; CHOLNOKY

1962a: 60). This species has been p-e.tocsy recorded from the Cape
Pros ince (CHoLxoKY I. c.). — Samples 27, 30.

A. inflata (KUTz.) GRUN. (cf. HUSTEOT, i.e.: 421, F. 673). Well repre
sented in a great many samples throuahot: the Amatola region. CHOLNOKY

(1962b: 6) remarks that this diatom occurs more infrequently in the tem
perate narts of South Africa than in the subtropical regions. The striae
vary in density in the local specimens. usually being closer than in the
description. Some individuals were seen s’.ith abnormal striation. — Samples
24, 25, 26, 27, 28, 29, 31, 51.

A. lanceolatct (BaEa.) GRUN. (cf. HUSTEOT, I. c.: 408, F. 863a—d; CHOL
NOKY 1962b: (4. Never frequent in any sample. — Samples 24, 26, 27, 28,
29, 146.

A. lanceolata (BR(B.) GRUN. f. rostrata fOesTa.) HUSTEDT (c. f. HUSTEDT,

I. c.: 410. F. 8632—rn). This variety is much more common than the type
and occurs generally in greater numbers. CHOLNOKY (1956: 56; 1957a;
39; 1962a: 60; 1962b: 6). discusses the ecology of A. lanceolata and its
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variety rostrata in a number of papers. He points out that the species is
more common in Europe than the variety (1962 a) and that the distribution
in the Cape Province is similar. I feel that this latter statement needs

)LNOKY clarification. In his paper “Diatomcen aus der Kaap-Provinz” (1962b)
CHOLNOKY dealt with the Western Cape, a region of Winter rainfall in

4). The which the maximum growth and multiplication of diatoms takes place
on and during moderately cool temperatures some,vhat similar to the European
it 30 in climate. Hence he is correct in stating that the typical A. lanceolata ~viil be
e seen, more common. In the region under investigation for this paper, the Eastern

Cape Province, the climate differs in being a Summer rainfall area, with
2a—c). the maximum development of the flora taking place under sub.1ropicai
and 111 conditions of moderately high temperatures. From this it follows that
values, A. lanceolata var. rostrata will reach full development in the Eastern Cape

seepage Province in suitable conditions. This is well shown in the ahundance of the
amples var. rostrata in the Amatola region. -— Samples 24, 26, 146.

A. linearis (W. SMITH) GRUN. (cf. HUSTEOT, Kieselaig. 2: 378, F. 821 a).
DLNOKY Generally distributed in the neutral to slightly acid waters of the region. —

snd can Samples 26, 30, 31, 75.

A. riicrocephala (KG.) GRUN. (cf. HUSTEDT, 1. C.: 376 F. 819). Recorded
832g). from two samples, but rich in individuals. — Samples 24, 48.

~ies but A. ininutissima Kn. (cf. HUSTEDT, I. c.: 376, F. 820a—e). Abuodant in
all samples throughout the region. — Samples 24, 26, 30, 31, 48, 48a, 75, 76.

T. 413, A. oblongella OESTR. (cf. HUSTEDT 1937—l939, Suppl. 15: 199; A. S. Ati,
y~on. — T. 407 F. 49—54; CHOLNOKY 1954c: 272, F. 13—17; 1959a: 8, F. 41—45).

This species was identified in only three samples. My observations agree
OLNOKY with those of CHOLNOKY (l954c) in that many forms are irregular in shape
e Cape and show irregular striation. — Samples 27, 51, 75, 76 (Figs. 5—7).

A. Kra,cskei HUSTEDT (I.e. 2: 403, F. 854b; CHOLNOKY l959a: 11, F.
1 repre- 66—69; 1960b: 8). Present in most samples from the area. — Samples 24,
OLNOKY 26, 28, 29, 30, 51, 75 (Fig. 8, 9).
he tem- A. subaffinis CHOLNOKY (1959a: 11, F. 70, 71; l960a: 18, F. 25—28).
e striae This species, first described by CHOLNOKY from the Western Cape Province,
I in the occurs in the Eastern Cape in very similar conditions i. e. mountain streams
Samples near the foot of the mountains. It has also been recorded from mountain

gorges. My specimens agree within very close limits with CuoLNolcy’s figures
CH0L- (1959 a: 11, F. 70, 71) in the stronger striae bounding the transverse area,
27, 28, in the slightly radial striae, but the striae are closer on both valves being

34—36 in 10 p. as against 30—32 in 10 p.. Dimeasions 13—15 p. long,
USTEDT, 3.5—4 p. wide, striae 34—36 in 10 p.. — Samples 31 (rare), 51 (frequent).
the type (Fig. 10—12).

1957 a: A. subhudsonis HUSTEDT var. Kraeuse/ii CHOLNOKY. (1 954c: 271, F. 5—10;
and its l956a: 56; l960a: 18, F. 29—32). This small species was recorded from
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only one sample but may have been overlooked in dthers. The forms seen
were typical of CHoL~coKY’s description and figures. Tn this region it occurs
in similar habitats amongst wet mosses and liverworts and on wet rocks.
This is apparently the first record from the Cape Province. — Sample 26,
infrequent. (Fig. 13, 14).

thernialis HUST~

the species and
acidic v~ aters of
51, 163.

Amphipleura KOTZrNG 1844.

A. peilucida KG. (cf. HU5TEDT Bacill.: 218, F. 321; Kieselalg. 2: 724,
F. 1095; CHOLNOKY 1962b: 9). Very rare in the region under investigation. —

Sample 30.

Amphora EHRENBERG 1840.

A. coj’Teaeformis (AGARDH) KÜTZTNG. (cf. HUSTEDT, Bacill.: 345, F. 634;
CHOLNOKY, 1960b: 234). This species can be regarded as. rare in the region
as it occurred in very small numbers in a few samples. It belongs to neutral
to weakly basic waters and its habitat in the Kaffir Kop Stream is near the
limit of its distribution. — Samples 24, 29, 31.

A. montana KRAS5KE (cf. HUSTEDT, 1937—1939 Suppi. 15: 413, T. 24,
F. 6—8. CHOLNOKY, l9GOa: 24, F. 62; l962b: 10). Widely distributed in
South Africa. and recorded from the Western Cape (CH0LN0KY l962b),
the species occurred rarely in only two samples in the Ansatola region. —

Samples 27, 29.
A \ro1.n1a1~j RABENt-IORST (cf. HUSTEDT, Bacill : 343, F. 630.) — Samples

27, 28, 29, 30.
A. ova/is Ko. (cf. HUSTEDT, Bacill.: 342, F. 628.) — Samples 31, 51.
A. ova/is var. libyca (FuR.) CLEVE. This variety usually occurs in greater

numbers than the type in any of the samples. — Samples 31, 51.
A. ova/is var. pedicu/us (KG.) GRUN. (cf. HIJSTEDT, Bacill.: 343, F. 629.)

Common in the region and usually frequent in atI samples. — Samples
24, 26, 27, 29, 51.

A. subinontana HUSTEDT (1949a: 112, T. 11, F. 4. CHOLNOKY, 1958a:
103, F. 1; 1962b: 10.) Identified in only one sample ~ind rare. — Sample 24.

Anomoeoneis PFITZER 1871.

A. exilis (KG.) CLEVE (1895: 8; HUSTEDT. Bacill.: 264 F. 429; Kieselalg
2: 751, F. lll4a—d.) Found only in one saniple and raie, thus possibly
displaced. — Sample 26.

A. brachysira (BRED.) CLEVC (1895: 7; cf. HUSTEDT Kieselalg. 2: 748,
F. ii i2e—h; CHOLNOKY l960c: 352.) I have folluwed CHOLNOKY (1. c.) in
rcga~viing A. hracliy.si,’a (Bad s.) CLE\L as a species rather than as a variety
of A, serians (Bada.) CL. I include also the var. therinalis GRuN. (= f.
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ms seen thermal/s HUSTEDT) as in my material there is no sharp boundary between
occurs the species and the variety. This form occurs only in the neutral to slightly
rocks. acidic waters of the mountain streams in the region. — Samples 28, 48, 48a,

opie 26, 51, 163.

Caloneis CLEVE 1891.

C. aequator/alis HUSTEDT (1922: 148, T. 1, F. 5, 6; CHOLNOKY, 1959a:

~ 724 14, F. 88—91.) This was recorded in only t’ao samples and only a few
individuals were seen. — Samples 29, 51.

ition. —

C. bacillum (GRuN.) MERESCIIK. (cf. liusTEnT, Bacill.. 236, F. 359;
CHOLNOKY, 1960b: 237.) — Sample 51 (rare).

C. bad/him var. lancettula (SCHULTZ) RUSIEDT. (cf. HUSTEDT, Bacill.:

F. 634; 236, F. 361.) — Sample 29 (rare).
region C. s/I/cub (EHR.) CLEVE var. brevistriata 0. MULLER (1909, Engi. Bot.

neutral Jahrb. 43, 11, T. 1 F. 13. FRITSCH and RIcH, 1930: 99, F. 3 A—D.) in one
‘ear the sample some forms were seen which agree very closely with the description

and figures given by 0. MULLER (1909: Ii. T. 1, F. 13). This variety is also
T. 24, recorded and figured by Fiurscn and Ricn (I. c.) from the Cape Province.

uted in CHOLNOKY (1962b: 15, F. 19. 20) describes and figures a new species
l962b), Calone/s vehemens, also from the Cape Province, which seems to be identical
;ion. — with MULLER’S variety in shape, dimensions and number of striae (18—20

in 10 FL). Both forms also show the striae as radiate at the ends and con~
samples tinuing as very short striae beyond the terminal nodules. — Sample 24

(Fig. 15—16).
51. Cocconeis EHRENBERC 1838.
greater

C.placentu/a EHR. (cf. HUSTEDT, Kieselalg, 2: 347, F. 802a, b.) This
F. 629.) occurs in many samples. — Samples 24, 26, 27, 31.
amples C. placentula EHR. var. ranomafanens/s MANGUIN (1952: 19 Plate I, f. 1,

and figs. 28a, b). This variety differs from the type in the broadly elliptical
1958a: to rectangular shape with rounded to cuneate ends, which are shortly and

~ple 24. bluntly apiculate. Dimensions 29—50 ~s long, 15—33 ~ broad, striae in

rapheless valve 16—18 in 10 a, in the raphe valve 15—19 (mostly 18) in
10 p.. It is usually strongly silicified and appears ‘,e.low to orange when

ieseial~ mounted in hyrax. It is closely related to C. placentula var. eug/ypta in the
)ossibly elongated puncta, 5—6 in 10 s, disposed in longitudinal rows. — Samples

24, 25, 26, 27, 28, 29, 30, 31, 75, 76. (Fig. 17, 18).

2: 748, C. placentula var. eug/rpta (EHR.) CLEVE (cf. 1—IUSTEDT, Kieselalg. 2: 349,
1. c.) j~ F. 802c.) — Sample 24.
variety C. placenta/a var. lincoln (Et-ut.) CLLVE (cf. IIUSTEDT, Kieselalg. 2: 348,

E (= f. F. 802d.) Found in only one sample. — Sample 24.
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Cymbella AGARDH 1830.

C. Abbottil CHOL~oKY and CLAus (l961b: 329, Abh. 2, F. 3; CtiOLNOKY

1962b: 17, F. 21 —24.) in one sample occurred a number of individuals
which I have assigned to Cvnthei/a Abbotin CHOLxOKY and CLAUS. They

were not entirely typical of CuoLNoxy’s figures (1. c.) though very close
in shape and size to figure 3 (1961 b) but not as curved nor tapered as in
figures 21 —24 (l962b). in fact they could be taken as forms of Navicula
subtilissi,na CL. but for the very slight asymmetry of the valve and the
complete lack of resolvable striae in the middle of the valve. Dimensions
15—18 ~ long, 3—4 p. broad. —- Sample 48a, (Fig. 19).

C. aniphicephala NAEG. (cf. HUSTEDT, Bacill.: 355, F. 651; A. S. Ati. T.
377 F. 31—41; CHOLNOKY, 1960a: 31, F. 79, 80.) — Sample 29,

C. amatolensis n. rp. Valve lanceolate, almost symmetrical, with
very slightly produced ends and broad rounded poles, 70—93 p. long,
9—12 a broad. Raphe almost centrally placed in the valve, with the fissure
obliquely oriented to the surface, appearing narrowly band-shaped; central
pores moderately distant, bent shghtiy towards the dorsal side, terminal
pores comma-shaped curving ventrally; axial area lanceolate very broad,
about t/~ to 1/2 of the width of the valve, central area variable from scarcely
widened on one side by shortening of the central striae to a small rounded
area. Striae strongly radiate in the middle, convergent near the ends,
11—13 in 10 a. in the middle to 16—18 at the ends, distinctly but finely
punctate; from one to three of the middle striae, usually only one, on the
dorsal side end in isolated puncta.

~‘ymbe1la amatolensis shows affinities to ~‘y,nbdlla incerta GRUN. ~cf.

CLEvE 1894; 170; 1881: 13, T. 16, F. 12 as C. nariculacea GRUN.), from
which it differs in the wider sLriae, convergent at the ends and the presence
of isolated nuncta on the middle striae. A similar form is Cv,nbella Ohffii
CH0LN0KY(l956: 63, F. 23—27) which diFrers in the radiate striae throughout
and the moderately narrow longitudinal area. Type slide No. 48. (Fig. 20 to
23.) — Samples 27, 48, 48a. 163.

Valvac lanceolatae, paene symmetricac, apicibus levissime protractis, polis late
regulariterque rotundatis, 70—93 p. longac, 9—12 p. latae. Rhaphe paene in axe
~ alvac decurrens, flssuris membranam oblique penetrantibus, itaquz imagine
microscopica anguste vittaeformis, poris centralibus modice distantibus, leviter in
directione dorsale dePoxis, fissuris ternsinalibus comma-formibus, in directione
ventrale cleflexis. Area axialis late lanceolata, tertiam sive secundam partem super
ficiei ‘-alvae occuoans, area ccntralis abbreviatione striarum medianarum, nonnurn
quam inilateraliter solum. sive saepe asymmetrice evoluta. Striac in media parte
valvae valde radiantes, 11 - -13 in 10 ad apices versus convcrgentes, 16—18 in
10 p., distincte sod subtiliter punctatae. Striae dorsales medianae 1—3 — fere una
solum — puncto isolato in area centralc orvatae.
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Habitat in aquis dulcibus torrentium montiim Hog~s Back in vicinitatc oppidi
Grahanistow’n provinciae Capensis in Africa Meridionale.

)LNOKY Typus praeparatum i\r. 48 in collectione GIFFEN, Fort Ifare, Cape Province.
ividuals
s. They Iconotypus: figurae nostrae Nr. 20—23.
~y close C. cistula (HEMPR.) GRUNOW (ci. HUSTEDT, Bacill.: 363, F. 676a, b). —

~d as in Sample 31.
/avicula C. cr)’ptocephala HUSrEDT (cf. HUSTEDT 1942a: 99, F. 196—200). I have
and the little doubt that the forms I have assigned to the above specks are correctly
lensions determined. The species was represented by numerous examples which

agree closely with HUSTEDT’S description and figures, although some of
Ati. T. the individuals show a more linear shape than given by HUSTEDT. — Samples

48, 48a, 146. (Fig. 24, 25).
I, with C. gracilis (RAHB.) CLEVE (1894: 169; cf. CHOLNOKY, 1958a: 107, F. 22,
i. long, 23; HUSTEDT, Bacill.: 359, F. 663.) My specimens agree \vith the descrip

fissure tion in CLEVE (I. c.) and the figures given by CHOLNOKY. I am also in
central agreement with CHOLNOKY that weak silicification cannot be regarded as a

erminal character as it is not evident in the specimens from this region. — Samples
broad, 48a, 163. (Fig. 26).

scarcely C. Kappil CHOLNOKY (1953 a: 142 — under the name C. turgidula GRUN.

ounded var. Kappii CHOLNOKY; 1956: 61, F. 17—20.)
e ends, Specimens were seen in only one sample from the region and agree in
4 finely most characters with CHOLNOKY’S description and figures. 1-lowevcr in my
on the specimens the only difference that can be seen lie in the central pores which

are, at first, looped towards the ventral margin and then turn upwards
iN. (ci. dorsally. — Sample 27. (Fig. 27, 28.)

), from C. microcephala GRUN. (cf. HUSTEDT, Bacill.: 351, F. 637; CHOLN0KY,

iresence 1960b: 238.) Not uncommon in the neutral or slightly acid waters of the
a O/(ffii region under investigation, — Samples 48, 4~a.
ughout C. naviculiforinis AUERSWALD (cf. HUSTEDT, Bacill.: 356, F. 653; CHOL

g. 20 to NOKY, 1960b: 239). — Samples 29, 75, 76.

C. perpusilla A. CLEVE-EULER (ci. HUSTEDT, Bacill.: 361, F. 666; CH0L-
oHs late NOKY 1954b: 207 F. 13—15; 1955a: 161 F. 13). Typical forms were seen in

e in axe moderate numbers. — Samples 48a, 163.
imagine C. turgida GREG. var. pseudogracilis CHOLNOKY (ci. CHOLNOKY l95$a:
eviter ~ 112, F. 49, 50; CHOLNOKv 1955 a: 160, F. II, 12 under the name C. Mesiana
rectione CHOLNOKY; HUSTEOT, 1937—1939. Suppl. 15, 428, T. 25, F. 15, 16 under the
fl super- name C. gracilis HUSTiEDT nec CLEVE). This variety occurred in large num
iOflnUfll- bers in several samples. It can readily be separated from C. gracilis (RAm!.)

ha parte
5—18 in CL. by the wide longitudinal area. fhe lorm has been previously recorded
fere una from the Western Cape Province by Ci-loLNoKY (l962b: 19). —-- Samples 26,

27, 51, 48a, 163. (Fig. 29—31).
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Diploneis EHRENBERG 1844.

D. Smith/i (BREB.) CLE\’E (1894: 96; cf. CHOLNOKY 1960a: 37; 1962b: 20.)
Previously recorded from the fresh waters of South Africa and widely
distributed. Samples 24, 26, rare in 27, 28, 29.

D. suborn/is CLEVE (1894: 96, p1. 1, F. 27; HUSTEDT, Kieselalg. 2: 667, F.
1063 a, b.) —~ Samples 24, 26, 28, 48a.

Epithemia BI~EaissoN 1838.

E. zebra (EHR.) KÜTZING var. saxonica (KüTz.) GRUN. (cf. HUSTEDT,
Bacill.: 385 F. 730; FRICKE in A. S. Ati. T. 252 F. 3—14; CHOLN0KY, 1962b:
21.) This form is common in the region under investigation and is very
variable. CIIOLNOKy (1. c.) is of tile opinion that this variety can scarcely be
maintained and his contention is supported by the variation seen in my
samples. — Samples 27, 28, 29, 30, 31.

Eunotia EHRENBERG 1837.

F. ex/guaBR6B. (cf. HUSTEDT. Kieselaig. 2:285, F. 751a—5.; CH0LN0Ky,
1962b: 23.) This species has been recorded from the Western Cape Province,
(CHoLN0KY, 1962b: 23). Dimensions 32—34 ~ long, 3 p. broad, striae
19—21 in 10 u.. — Samf,ies4S, 48a, 163. (Fig. 32, 33).

F. flexuosa (BR6B.) KÜTZING (cf. HUSTEDT, Kieselalg. 2: 312, F. 778;
CHOLNOKY 1962b: 23. — Samples 48, 51.

F. Jiexuosa var. transvaalensis CHOLNOKY (955a: 166, F. 33, 34; l959a:
22, F. 129; 1963a: 167, F. 23.) Recorded by CHOLNOKY from the Western
Cape Province (du Toit’s Kloof) and recently from Dutch New Guinea
(1963 a: 23). This variety occurred in one sample in the Eastern Cape material.
Dimensions 50—100 p. long, 5—6.5 p. broad, striae 10-12 in 10 p.. — Sample
51. (Fig. 34).

F. formica EHRENEERG (cf. HUSTEDT, Kieselalg. 2: 308, F. 775. CHOLNOKY,
1962b: 23). Numerous individuals of this species occurred in one sample
from the Hog’s Back region. They showed considerable variation in shape
and size. It is a recent new record for South Africa being reported from the
Berg River, Western Cape (CH0LN0KY, 1962b). — Sample 51. (Fig. 35, 36.)

F. gracilis (EHR 1 RABH. (cf. HUSTEDT, Kieselalg. 2: 305, F. 771; CHOL
NOKY, 1956: 66, F. 38). Typical examples were seen in a number of samples.
This species has not apparently been recorded from the Cape Province,
although present in the Transvaal and Natal. — Sample 48, 48a, 51, 75, 163.

F. lunar/s (EHI~.) Gaux. (cf. HU5TE2T, Kieselalg. 2: 302, F. 769 a, b, d, e;
1949a: 70, T. 2, F. 11—15; CHOLNOKV. 1962b: 23). The species is known
from many localities in the Cape Province but was rare in the investigated
region of the Eastern Cape Province. — Samples 51, 75, 163.
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E. mogolensis CHOLNOKY (1954d; 123, F. 10; 1958a; 114., F. 64-—67;

‘ b~ 20) 1962 b, 24). Typical examples v~ ere seen in a numbe:’ of samples. The snecies
is widespread in South Africa. — Samples 51, 163. (Fig. 37 38).

I wiciely
F. montana HUSTEDT. (1949a: 66, T. 3, F. 13—33; CHOLNOKY, 1960c:

667 ~ 354, F. 6, 7; 1962b: 24). — Samples 29, 48, 48a, 75.
F. pectinalis (KfiTz.) RADII. (cf. F{USTEDT, Kieselalg. 2: 296, F. 763 a—k;

CHOLNOKY, 1960b: 242; 1962b: 24). — Samples 31, 48, 48a.
F. pectinalis var. minor (KG.) RADH. (cf. HUSTEDT, Kieselaig. 2: 29S, F.

763d—f; Cholnoky, 1960b: 243; 1962b, 24). — Samplec 51, 75, 163,
[USTEDT, F. pectmalis var. minor f. impressa (EHR.) HUSTEDT (cf. HUSTEDT, Kieselaig.

1962b: 2: 298, F. 763 g, h; CHOLNOKY, 1962b: 25). CHOLNOKY (1. c.) regards the
is very separation of this form as purposeless as var. minor and f impressa grade

~cely be into each other. — Sample 51.
‘i in my E. pectinalis var. minor f. interinedia KRASSKE (cf. HUSTEDT, Kieselaig. 2:

298, F. 763 1—o). — Sample 51, 75.
F. pectmalis var. undulata (RALFS) RABH. (ef. HUSTEOT, Kieselalg. 2: 298,

F. 763i). — Samples 48, 163.
)LNOKY. F. polydentula BRuN (ef. HUSTEDS, Kieselaig. 2: 292, F. 759 a, b. CH0L-
rovince. NOKY, 1954e: 277, F. 34, 35; 1960b: 243; 1962b: 320, F. 19—24). This
1, striae variable species has now been recorded from a number of localities in South

Africa and is ~~robabiy widespread, but is not frequent in the material under
F. 778; investigation being found in only two samples and very few individuals were

seen. — Samples 48a, 30.
1959a: E. Siolii 1-lusTeoT (1952a: 143, T. 5, F. 13—15; CHOLNOKY, 1954e: 279,

Western F. 48—50; 1960b: 243, F. 13—15). The small forms I have assigned to this
Guinea species agree more closely with the figures by CH0LN0KX’ (1960b, F. 13—15)

naterial. than they do with HusTaor’s original figures. The individuals seen vary in
Sample length from 15—19 i and breadth 4.5—5 a., striae 10—11 in 10 ‘hi., very

finely punctate. — Sample 51. (Fig. 39—42).
)LNOKY, F. sulcata HU5TEDT (1937—1939, Suppl. 15: 173, T. 11, F. 7—9: CH0L-
sample NOKY 1957c: 62, F. 48—51; 1960a: F. 122; 1962h: 26). Many of the forms

n shape assigned to this species which were seen in samples from the Amatola region,
mm the proved difficult to separate from F. montana HUSTEDT (v. s.). The shapes are
35, 36.) very similar and the number of striae in 10 i. the same, and the only charac

CHOL- ter differing much in the two species seems to be in the punctation of the
samples. . striae which are about 30 in 10 .i. in F. montana and around 42—45 in 10 a.
rovince, in F. sulcata. — Samples 48, 48a, 51, 163. (Fig. 43).
75, 163. F. tenella (Gaux.) A. CLEVE (cf. HUSTLDT, Kieselalg. 2: 284, F. 749,
b, d, e; CHOLN0KY, 1960 a: 42; l962b: 26). Dimensions 18—22 ~ long, 3.5—4 a.
known I broad, striae 16—17 in 10 1i.. — Sample 75.

:stigated F. tend/a var. densestriola CHOLNOKY (1955a: 169, F. 49—50). In one
sample a large number of individuals were observed which agree closely
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with CHOLNOKY~S ar. densestriata. In many cases, however, the striation
was even closer than in his description, i. e. up to 30 in 10 ~z. — Sample 48.

Fragilaria LYNGBYE 1819.

F. familiar/s (KCTz,) HUSTEDT (1957: 229; Kieselalg. 2: 207, F. 697 c, as
Synedra rumpens KG. var. Jaintharis (Ko.) Gnus.). — Samples 31, 51, 75, 76.

F. Japponica Gnus. f. lanceolata HUSTEDr (1942a: 25, F. 21—23). I
have very little doubt that the specimens I have placed under this species are
correctly determined. They are identical in shape, size and the number of
striae as described by HUSTEDT (1 c). However, HUSTEDT’s figures of the
girdle view (Kieselalg. 2: 170. F. 678), of the typical form are unlike those
seen in my material where they are groggily obese, having an intercalary
band three to four times as wide as the valve. Similar girdle ~iews are seen in
Fray//aria pinnata FuR, by I-TUSTEDT in A. S. Ati. T. 298, F. 70. Dimensions:
9—20 ~i. long, 4—6 u. broad, striae 9—12 in 10 s. — Sample 146. (Fig.
44—46, valve; 47—48, grdle).

Frustulia GRUNOW 1865.

F. cajfra n. sp. Valves linear-inflated in the middle, with rounded capitate
ends, 38—40 z long, 7—8 ~s broad. Transapical striae slightly radiate in the
middls, convergent near the ends, 28—30 in 10 ~s; longitudinal striae form
inc irregular ~tavy lines of distinct puncta, about 22 in 10 ~s.

~‘his species has the shape of Frustulia vulgar/s var. capitata KRASSKE (cf.
HUSIEDT, Kicseialg. 2: 731, F. I bob), but differs in the density of its striae
both in the closer transapical and the wider longitudinal striac. it also shows
C1O5C resemblance to F. subvulgaris CHOLNOKY (1959a, 27, F. 160) in shape,
but separates f:om that species in its greater dimensions and particularly in
the much wider longitudinal striae. Type slide 76. (Fig. 49, 50). —- Sample 76.

Valvae linearcs, partibus medianihus inflatis, apicibus caphatoprotractis, regu
lariter rotundatis. 38—401 longne, 7—81 latae. Rhaphe darecta, fihiformis, fissuris
inter costas axiales distinctas, modo generis Frustuliae, decurrentibus, poris ceo
tralibus parvis, distantibus, noclulis terminalibus ab marginibus polaribus remotis.
Area axialis angustissime linearis, centralis hand evoluta, lanceolata. Striae
transapicales in media parte vaivae, apud nodulum centralem, modice radiantes,
ceterum capitulis exceptis parallelae, in capitulis valde convergentes, 28—30 in
10 s. Costae Inagitudinales undulatae, in relatione distantes, circiter 22 in 10 z.

Habitat in torrente uno parvo silvae Auckland in montibus Hog’s Back in
vicinitate opc~di Grahamstown provinciae Capensis Africac Meridionalis.

Typus: praeparatunl Nr. 76 in collectionc Gaffes, Fort 1-Tare, Cape Province.

lconotypns: flgurae nostrae Nr. 49 et 50.
F. Jamaica 1-lusTroT (1937-- 1939, Suppl. 15: 215, T. 16, F. 3; CHOLNOKY,

1957a: 55, F. 95—98; 1959a: 27). This species, recorded by CHOLNOKY from
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striation Natal (1957a) and from the South Western Cape (1959a) was found in
DIe 48. several samples but in each only one or two individuals were seen. Until

further material has been investigated, it is impossible to say whether the
species is at home ecological]v in the region under investigation, — Samples

97 as 30, 48a, 75. (Fig. 51).
7576 F. rizombo/des (EHR.) Dc Toxi (cf. HCSTEDT, Kieselalg. 2: 728, F. 1098a;

‘,~ ~ CHOLNO~Y, 1960b: 245; 1962b: 27). — Samples 28, 48, 48a, 51.
F. ihonzbo ides var. saxonica (~Bn.) de To\r (cf. HUSTEDT, 1. C.: 729, F.cics aie 1099; CHOLNOKY 1960b: 245; 1962b: 27). — Samples 31, 48, 48a.

mber of

of the F. i’izonzbo,des zar. amphipleuroic/es ~~nuxow (ci. HUSTEDT 1. c. 729, F.
1098b). A single valve of this variety was seen in one sample, and until moreuO5~ examples are recorded, little can be said of its place in the ecology of the

rca ary Amatola region. At present it must be regarded as a displaced form. —

seen Sample 30, 146.(Fig. 52).
flSIOns. F. tugelae CHOLNOKY (1956: 71, F. 69; 1957a: 55, F. 99—101), My speci

~. g. mens from the 1-Tog’s Back, though otherwise similar, differ in the degree to

which the margin in the middle of the valve, is constricted. In most of the
specimens observed, the constriction is very slight to completely absent.
Not previously recorded from the Cape Province. — Samples 48, 48a, 75,:apitate 76. (Fig. 53—56).

in the F. z’ulgaris(TJ~wAiTEs)D~ To~i(cf. HUSTEDT, Kieselalg. 2: 730, F. liOOa;
form- CHOLNOKY 1959a: 28; 1962b: 28). As CHOLNOKY states (1 c.) the typical

form of the species is well rej~esented in the Southern portions of the Cape~KE (cf. Province, and the same distribution is found in the Eastern Cape. -- Samples
striae 24, 26, 27, 28, 29, 31, 48, 51, 75, 76, 146.

shows F. vulgaris var. angusla CHOLNOKY (1953b, 142, F. 17; 1954b: 214 F. 61;
shape, 1957c: 63. F. 58, 59). This variety is by no means as widely distributed in the
any in region under review as the typical species, and was seen in only two samples
pIe 76. and in very restricted numbers. It must be regarded here as outside its normal

regu. ecological limits. — Samples 76, 1-46.
flssuris
is cen— -

~Otis. Gomphonerna AGARDH 1824.
Stuae G. angusfatuin (KG.) RABH. (cf. HUSTEDT, Bacill.: 373, F. 690—694).

-30 j~ — Sample 25.
2 G. Clevei FRICKE (in A. S. AtI. T. 234, F. 44—46; CHOLNOKY, 1960b, 28).

ack in The species is common and abundant in the neutral waters of the Eastern

Cape Province. Cuocxony states that it is very infrequent in the Southern
flee. Cape region. (1962b: 28). — Samples 24, 25, 26, 27, 30, 31.

G. gene/Ic EHR. (cf. M. SCHMIDT & FRICKE in A. S. Atl. T. 236, F. 16—28;
~oxv, HU5TEDT, Bacill.: 376, F. 702, 703; CFI0LNOKY l960b: 247; 1962b: 29). Very
from uncommon and found in only one sample. — Sample 76.
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G. longiceps FuR. var. mon (afloat (Sci~u~i.) CLEVE (cf. HUSTEDT, Bacill.:
375, F. 707: CIIOLNOKY, 1962b: 30). Widespread in the Cape Province, it
occurs chiefly in the slightly acid waters of the Hog’s Back region. — Samples
26 (probably displaced), 75, 76, 146.

G. Iongiceps var. sabclavatun, GI~uN. (cf. l-IUSTEDT, Bacill.: 375, F. 705;
CHOLNOKY, 1962b: 30). ‘This variety is much more common in the region
and is very variable in shape and size. Samples 75, 76, 146.

G. longiceps var. subclavatuin f. gracilis HUSTEDT (cf. HUSTEDT, Bacill.:
375, F. 706). HUSTEDT’S f. gracilis, which CII0LN0KY regards as inseparable
from the variety as it glides completely into the broader normal forms,
occurred in one sample and showed no intermediates in the flog’s Back

region. — Sample 163.

0. parvulnnz (Kn.) (IRON. (cf. HUSTEDT, Bacill.: 372, F. 713 a—c: COoL
NOKY 1962b: 30.) This is probably the most widespread species in the region

and is present in waters ~~hich vary from slightly acid to slightly alkaline.

It is also extremely variable in form. — Samples 25, 26, 51, 76, 146.

G. par ru/ant var. /agenula (GRuN.) FRENGUELLI (cf. HU5TEOT, Bacill.:

373; 1949a: 119, T. 11, F. 8—11; CHOLNOKY, 1960b: 247; 1963b: 30).
Widespread and abundant in the area. — Samples 24, 26, 31, 48, 48a, ~l, 76.

0. perminutum CI-IOLNOKY (1957a: 56, F, 104; 1960a: 47, F. 143, 144;
1962h: 30). This small species was seen in several samples but is easily
overlooked. Dimensions: 7—8 p. long, 2—2.5 p. broad, striae 26 in 10 p.. —

Samples 31, l46.(Fig. 57).

G. Schweickerdtii CHOLNOKY (1953b: 143, F. 18, 19; 1957a: 57, F. 105,
106; 1962b, 30). This was found in several samples from neutral waters of
the region. lt never occurred abundantly, but was not rare. — Samples, 24,

.25. 26, 27. (Fig. 58).

Gyrosigma HASSALL 1845.

G. sca/proides (RABH.) CLEVE (cf. CLEVE, 1894: 118; I-IUSTEDT, Bacill.:
226, F. 338; CHOLNOKY 1962b: 31). This is the only species of Gyiasigma
recorded from the neutral waters of the region. — Samples 26, 27 (rare),
30, 31.

Hantzschia GRUNOW 1880.

H. amphioxye (EHR.) GRuN. var. africana HUSTEDT (~n A. S. Atl. T. 345,
F. 31; CHOLNOKY, 1962b: 32). This occurred only in samples from neutral
waters in the region and never in numbers. — Samples 26, 28, 30, 75.

H. amphioxys var. vivax (HANTz5cH) GRUNOW (cf. I-IUSTEDT, Bacill.: 394,
F. 750).— Sample 28 (rare).
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Bacill.: Melosira AGARDH 1824.
)vince, it I .

s -~ l~s M. granulate (EHR.) RALFS var. cmgustissmza 0. MULLLR (cf. HUSTEDT,an p Kieselalg. 1: 250, F. 104d; CHOLNOKY, 1960b: 248; 1962b: 33.) -— Sample

51.
F. 70~; M. Roeseana ~BH. var. epide~iclron GRUN, (cf. HUSTFDT, Kieselalg. 1:

ie region 266, F. 112 c, d; CI1oL~oKy, 1960a: Si.) This variety occurred in several

samples as isolated valves and cannot be regarued as autoehthonous in the
Bac~ll.: material examined. However, it has been frequently observed in diatom

eparable I communities inhabiting mosses in the Hogs Back region (unpublished
d forms, observations).
g’s Back Ross (1947) staes that according to the rules of priority the names should

be changed to Melosira dendroteres (FuR.) .R. Ross and Al. dendroteres var.
CHOL- Roeseana (RABH.) R. Ross on account of EHRENBERG’S Liparogyra dendro-’

~e region teres E. (Ber. Kg], Akad. Wiss., Berlin 1848).
alkaline. This form has not been previously recorded fro:n the Cape Province.

Samples: 26, 28, 31, 48, 75, 76, 163.
Bacill.: M. varians A0ARDI1 (cf. HUSTEDT, Kieselalg. 1: 240, F. 100). Abundant in

3 b: 30). most of the neutral to slightly acid waters of the region, this species is
a, 51, 76. apparently a new record for the Cape Province. — Samples: 25, 26, 27 (rare),

43, 144; 28, 29, 30, 31.
is easiy

Meridion AGARDH 1824.
lOis. —

M. circulare (GREVILLE) AaARDH (cf. HUSTEDT, Kieselalg. 1: 93, F. 627

F. 105 a—h; FRICKE in A. S. Atl. ‘1. 267, F. 34—49, 55—59; CHOLNOKY, l960b:
vaters of 248; 1962b: 33). This occurred in great numbers in only one sample and T
mies 24 find that I agree with CHOLNOKY (l962b: 33), that it is impossible to separate- ‘ ‘ the var. constrictuni (RALr5) VAN HEURCK as it grades into the species without

a break. — Sample 146.

Navicula BORY 1824.
,Bacill.. - N. carl EHR. var. angusta GRu~. (ef. HUSTEDT, Bacill.: 299; 1937—1939,
yiosigma Suppi. 15: 266, T. 20, F. 32).— Samples 28, 48, 48a, 75, 163,

~iaie1, N carininata H~STEDT var. africana CHOLNOKY (1959: 35, F. 189, 190;

GIFFEN 1963: 236, F. 65). The presence of this diatom which is widespread in
the alkaline, brackish waters of South Airica is surprising in the neutral to
slightly acid waters of the Hog’s Back region. There are, however, highly

T. 345, rnineralised springs feeding the rivers in the area, some containing small
~ neutral percentages of chlorides which may account for the presence of this species
5. here. — Sample 24.
:ill.: 394, N. cincta (EHR.) RALFS (cf. HUSTEDT, Bacill.: 298, F. 510; CHOLNOKY,

l962b: 36). — Samples 24, 48a.
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iV. cinctaefornzjs HUSTEDT (cf. HUSTEDT, 1937—1939, Suppl. 15: 265, T. axialis Ian

19, F. 11—12; CHOLNOKY 1957c: 68, F. 68; 1962b: 36, f. 39). The few she lance
specimens seen in my material agree closely with those figured by CHOLNOKY radiantes,

(1. c.) both in form and size, being more or less 30 ~s long. — Sample 51. ifltercalati

(Fig. 59) marginem
~ coizienta GRUN. (cf. J-IUSTEDT, Kieselalg. 3: 209, F. 1328a—d; CHOL

NOKY l962b: (37). This species occurred in only one sample, but is easily OPPiI.j~

overlooked. — Sample 2$.
N. contciitaf. biceps (ARxon) GRUN. (cf. HUSTEDT, I.e. 209, F. 1328 h, i; Icono

CHOLNOKY, 1. c.: 37). The forma proved to be much more abundant than ~ exig
the type, as has also been noted by CHOLNOKY (1. c.) in the Western Cape l949a; 9
Province. — Samples 27, 28, 76, 146. species o

N. contenta f. pam/ic/a J. BOYE PETERSEN (cf. HUSTEDT, I. c.: 209, F. 1328 Samples
e—g; CHOLNOKY, I. C.: 37). — Sample 24, 28 (infrequent). N Frits

N. cryptoceplza/a Ko. (cf. HUSTEDT, Bacill. 295, F. 496). This is probably KRASSKE,

one of the most abundant species in the Hog’s Back area. — Samples 24, 26, 62, F. 13(
27, 28, 29, 30, 31, 48, 48a, 51, 75. quoted al

N. cryptocephaioicles I-IUSTEDT (cf. HUSTEDT, 1937— 1939, Suopi. 15: i~r. insoci~;
261, T. 18, F. 1,2; CHOLNOKY, 1955b. 18, F. 29, 30; GIFFEN, 1963, 236). This
species is widespread in South African waters and has been recorded from speci~.
the Cape Province by CHOLNOKY (l962b, 38). and from the alkaline and under in’.~
slightly saline waters of the coast in the Eastern Cape Province (GIFFEN 1963: paper (Gt
236). — Sample 75. alkaline at

N. dicephala (EHR.) W. ~ var. tendulata OESTRUP (cf. Ilus-rEor, Bacill.: Eastern C;
303, F. 527 as N. dicephala f. undulata(QESTR.) HUSTEDT; CHOLNOKY, 1962b: N. gastr
38). The specimens seen were small viz. 21.5—24 ~ long, with 13—15 striae seen, alti~c
in 10 p.. but there is no doubt as to their identity. — Sample 146. in shape, I

N dissuta n. sp. Valve linear-lanceolate with convex margins and broad striae, 13—-
capitate, slightly truncate rounded ends, 20—24 ~ long, 5 ~ broad. Raphe CHOLNOK~

straight thread-like, axial area lanceolate, moderately wide, central area produced I
slightly widened. Transapical striae 22—23 in 10 p., radiate throughout, may be a
slightly shortened on both sides of the central nodule, often with one or two N. grano
~ery short strine in the middle. Striae faintly punctate, the final puncta near ularly rou;
the axial area more pronounced than the others. Type slide 30. This new like, cenir
species, which was rather scarce in one sample, is very similar in size and area slight
shape to Navicula disjunctq HUSTEDT (KieEeialg. 3: 143, F. 1274 a—4.) but parallel 16
differs in the wider lanceolate axial area and the oval and narrower central This ne~
area. — Sample 30. (Fig. 60, 61). HUSTEDT e

Valvae ianccoiatae, marginibus lateralibus regulariter convexis, apicibus capitatis, but differs
capitulis in relatione magnis, latisque, leviter truncaLorotundatis 20 -24 Is longae, gence in th
circiter 5 latae. Rhaphe directa, fiiiformis, poris centralibus parvis, deflexis, Val~ae hr
fissuris terminaiibus in eodern sensu flexis, margine valvae polare distantibus. Area tractis, 12—
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265, T. axialis lanceolata, in media parte valvae in aream centralem distinctam, circularem
The few sive lanceolatam transiens. Striae transapicales per totam longitudinem vaivac

HOLNOKY radiantes, apud aream centralem 1e~ her abbre\ iatae, saepe cum singulis brevissimis
srnple 51. intercalatis, 22—23 in 10 p., subtiliter sed distincte punctatae, pundit ultimis ad

marginem arcae axialis in imagine microscopica vatidioribus

d CHOL- Habitat in torrente Auckland Stream dicto in rriontibus hog’s Back in vidinit~eoppidi Grahamstossn provinciae Capensis in Africa Meridionale.
is easily - *1 ypus : praeparatum Nr. ~0 in collectione GIFFLN. Fort Hare, Cape Provmce.

1328 h, i; I Iconotypus: figurac nostrae Nr. 60 et 61.
lant than I N. exiguc’ (GREG.) 0. MULLER (cf. HUSTEDT, Bacill.: 305, F. 538;
em Cape 1949a; 97, T. 5, F. 10; CHOLNOKY 1959a: 38, F. 205; !962b: 39). This

species occurred only in two samples and never in great numbers. —

9, F. 1328 Samples 51, 146.
N. Fritachii LUND (1946: 77, F. 7 A—G; = N. insociabilis HUSTEDT nec

probably KRASSKE, HUSTEDT, Kieselalg. 3: 181, F. 1315a—h; see CHOLNOKY 1957a:
les 24, 26, I 62, F. 130; 1959: 38, F. 209; 1960a: 59, F. 188). CIJ0LN0KY in his papers

- quoted above, has discussed the taxonomy of N. Fritschii LUND and
uppl. 15: N. insociabilis KRASSKE in detail and shows quite conclusively, in my
236). This opinion, that HUSTEDT is mistaken in maintaining the identity of the two
ded from species. Ecologically also they h~’long to dilTerent conditions. In the regIon
aline and under investigation N. Trifschii LUND inhabits neutral waters, in an earlier
ra~ 1963: paper (GIFFEN, 1963, 237), 1 have recorded this species from the slightly

alkaline and very slightly brackish waters of the Gulu River system of the
T, Bacill.: Eastern Cape Coast. — San~pie 24 (not common).
y, 1962b: N. gastrum EHRENBERG (cf. HU5TEDT, Bacill.: 305, F. 537). The specimens
-~ 15 striae seen, althottgh on the small side. 29—30 p. long, agree closely with the t~ PC

in shape, having distinctly capitate ends. They have, however, much closer
md broad striae, 13—14 in 10 p., which place them near N. gasirum var. transiaalensis
d. Raphe CHOLNOKY (1958a, 120, F. 91—93), which has 12—14 striae in 10 a., and
~tral area produced but not capitate ends. CHOLNOKY’s N. gastru!n var, transt’aalensis
roughout, may be a new species. — Specimens 24, 146.
ne or two N. granoryza n. sp. Valva linear with very slightly conical or reg
metE near ularly rounded ends, 12—16 a. long, 3 p. broad. Raphe straight, thread-
This new like, central pores moderately close; axial area narrow, linear, central

a size and ( area slightly widened through shortening of the middle striae. Striae
3.—4.) but parallel 16 in 10 p., slightly convergent at the ends.
‘er central This new species is similar in shape and size to Navicula dispensata

HUSTEDT et MANGUIN f. rostrata MANGUIN (Kieselalg, 3: 240, F. 1366e)

is capitatis, but dilTers in the wider striae, 16 as against 24 in 10 p., and in the conver
4 p. longae, gence in the end striae. Type slide 48. — Sample 48. (Eig. 62, 63).
s, dellexis, Valvae lineares, apicibus regulariter sive levissime conice rotundatis. non pro
Libus. Area tradtis, 12—16 p. longae, circiter 3 p. latae. Rhaphe directa, filiformis, pont centrali
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bus, t~rminalibusquC in eodem sensu ucilexis, poris centralibus modice distantibus.
Area axialis angu~te linearis. in media parte dilatatione aream centralem distinctam,
apicaliter elongatarn, lanceolatam. parvam formans. Striae, ultimis polaribus
exceptis, paralielae, polares modice convergentes, 16 in 10 i, ad polos versus densior
posi tae.

Habitat in aquis destillantibUS ad rupes doleriticas in silva Auckland dicta mon
tium Hogs Back in vicinitatc oppidi Grahamstown provinciae Capensis in Africa
Meridionalts.

Typus : praeparatum Nr. 48 in collectione GIFFEN, Fort Hare, Cape Province.

Iconotypus: figurae nostrae Nr. 62 Ct 63.

N. hungarica GRUN. (cf. HUSTEDT, Bacill. 298, F. 506; CHOLNOKY 1962b,
41). -- Sample 24.

N. hungarica var. capitata (EHR.) CLEVE; (ef. HUSTEDT 1. C. 298, F. 508;
CI~oLxoxY, 1962b, 41). — Samples 24, 26, 27, 30, 31.

N. lapidosa KRASSKE (cf. HUSTEDT, Kieselalg. 3: 162, F. 1296; CHOLNOKY

1960a, 67, F. 211). This species has not apparently been recorded from the

Cape Province. Sample 51. (Fig. 64).
N. mutica KOTz. (cf. HUSTEDT, Bacill.: 274—275, F. 435 a, b). — Samples

26, 75, 146.
N. ,nutica f. nicalis (EHR.) HUSTEDT (cf. HUSTEOT, 1957: 31; as var. in

Bacill.: 275, F. 453c). — Samples 28, 163.
N. nyassensis 0. MULLER (cf. HUSTEDT in A. S. AtI. T. 396. F. 35—38

and i’. 397, F. 43—44; CHOLNOKY, 1960a; 71, F. 221). Seen in only one
sample No. 24.

N. obsoleta HUsTEDT(l942a: 69, f. 12—16; CHOLNOKY, 1957c: 70, F. 77,
78), ~4pparently this has not been recorded from the Cape Province. — Sam
ple 146. (Fig. 65).

N. pel/iculosa (5R613.) HILSE (cf. HUSTEDT, Kieselalg. 3: 172, F. 1035).
A few forms occurred in one sample x~hich I have assigned to this species
on account of their shape and size and the marked middle rib with distant
terminal nodules, The striae were not resolvable. This species has not
apparently been recorded from South Africa. — Sample 146. (Fig. 66).

N.pseurlohalophila CHOLNOKY (l960b: 74, F. 231—235; 1962b: 44;
GIFFEN. 1963: 240. F. 76, 77). This species is apparently widespread in the
Eastern Cape Province as well as in Natal, from which region it was first
described. In the Flog’s Back region it occurred rarely in the neutral waters.
In the lower reaches of the Amatola Streams whnre the water becomes
alkaline (pFl of 8.2—8.4) it becomes very abundant aud reaches its maximum
de~ ...lopment. — Samp1~s 24, 27.

N. pupa/a KUTZ. (cf. HUSThUT, Bacill.: 281, F. 467a). — Samples 26, 30,
7c

i’i. pupa/a f.
N. pupula Ku.
C iniimutula, lO

N. tar/baa F
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~ntibus. N. pupula 1. minutula CII0LN0KY (1957c: 70, F. 79). Small forms of
inctarn, N. pupitla KG. were seen in one sample which are identical with CuoLxoi<Y’s
laribus .f. minutula, 10— 12 u. long, a ——6 p. broad, with 2$ striae in 10 p.. — Sample 31.
densior N. radiosa KOTZ. (cf. IlusTauT, Bacili.: 299, F. 513; CHOLNOKY 1960b

253; 1963b: 45). — Sample 30.
:a mon

N ravmae Ci-T0LN0KY (1960a: 77 F. 240). Numerous indivtduals of thisAfrica .

small species were seen in several samples, which are identical in size and

•ovince. shape with N. ravinae C1-roL:~~oKy. Certain individuals, however, showcd a
slightly greater length than given in the original description and in most
of the specimens the middle radiate striae were exceptionally diffiCUlt to

l962b, resohe even in phase contrast Dimensions 16—21 p. long, 3—3.5 p. broad.—
Samples 48, 48a, 76, 163. (Fig. 67).

508; N. rhynchocephala KOTZ. (cf. 1-iU5TEDT, Bacill. 269, F. 501). — Samples
24, 26, 27. 29 30, 75.

LNOKY N. Schroeteri MEISTER (ef. HUSTEOT, 1937—1939, Sunpl. 15: 267, T. 1$.
m the F. 16; A. S. At!. T. 405. F. 6—il; CI-1oLNoI~Y 195db: 219, F. 91; GIrFEN

1963: 242). This species is apparently widely distributed in South Africa

smples and particularly in the Cape Province. In the region under investigation,
however, though plentiful in the neutral to slightly acid waters of the area,

~‘ar. • it does not reach the maximum development it shows in the more alkaline
waters elsewhere. The specimens seen are usually more lanceolate and often

15—38 taper gradually to a less rounded apex. These forms are clearly linked to
one the typical species by intermediate stages. — Samples 24, 26, 28, 29, 30,

31. (Fig. 68).

F 77 N. subatonioides I-IUSTEDT (cf. HUSTEDT, Kieselalg. 3: 271, F. 1400;
CHOLNOKY 1957a: 67, F. 163—165). A few individuals of the species were

am seen in two samples and agree closely with both I4U5TEDT’s figures and

- dimensions and also with those of CH0LN0IY. Dimensions 9—10 p. long,
lOja). 6 p. broad, striae ca. 40 in 10 p.. — Samples 51, 75, 146. (Fig. 69).
pecies N. subhamulata GRUN. (ef. HUSTEDT. Kieselalg. 3: 126, F. 1258; CHOLNOKY
listant 1957a: 67, F. 166, 167). Apparently not previously recorded from the Cape
IS flOt Province. — Samples 28, 30.
66). N. subtilissima CLEVE (ef. CLEVE 1894: 141; J-IUSTEDT, Kieselalg. 3: 89,

44; F. 1235; CHOLNOKY, l962b: 47). Most of the specimens in the Hog’s
in the - Back material differ from Husiedt’s figures in possessing much less tapering
is first margins and larger “capita”. Usually, also, they are shorter, being 16—20 p.

eaters. long. — Samples 26, 48, 48a, 163. (Fig. 70).
come~ N. tenella BREaIssoa; (cf. HU5TEDT, Bacill.: 299 as Navicula radiosa var.
imum tenella VAN HEURCK: CHOLNOKY l962b: 47: CHOLNoKY and CLAUS 1961 b:

335). Not uncommon in the acid waters of the region. — Sample 31.
~6, 30, A1. teneiloides HU5TEDT (1937—1939, Suppl. 15: 269, T. 19, F. 13;

CHOL.NOKY 1956: 80, F. 98; l962b: 48). — Sample 30. (Fig. 71).
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iV. tuscula (EHR.) GRUN. (cf. HUSTEDT in A. S. AtI. T. 272, F. 23—27;
Bacill.: 308, F. 552: CHOLNOKY 1962h: 49). This species, which seems rare
in South Africa, occurred in two samples and was extremely scarce in both,
but has been noted in unworked samples from the same Hog’s Back region.
The species has been recorded previously from the Cape Province by
Cnoc~coKy (1. c.). — Samples 28, 76.

A~. viridula KÜTz. var. linear/s HUSTEOT (1937—1939, Suppl. 15: 264;
CHOLNOKY 1959: 53; 1962b: 50). — Sample 48.

N. iulpina KUiz. (cf. HUSIEDT, Bacill.: 297, F. 504; CHOLNOKY 1959a:
53). — Samples 27, 29, 30, 31.

N. Zanoni HUSTEDT (1949a: 92, T. 5, F. 1—5: CHOLNOKY 1959a: 55,
F. 280; 1962b: 51; GIFFEN 1963: 243). This species was present in great
numbers in only one sample (26), and very scarce in one other sample. As
an indicator of neutral to basic waters, it is more or less outside its habitat
in the investigated region. — Samples 26, very rare in 31.

Neidium PFITZER 1871.

N. al/Inc (EHR.) CLEVE (1894; 68, 69; HUSTEDT, Bacill.. 242, F. 376), —

Samples 75, 76.
N. a/fine f. hercynica (A. MAYER) HUSTEDT (cf. HUSTEDT, Bacill.; 242.

A number of specimens were seen in one sample which 1 have assigned to
this form as they agree with HUSTEDT’S description (1. c.). There are two
other species with which it could be confused, viz. N. iridis (E.) CL. f.
vernal/s REICHELT ([-IUSTEDT, Bacill.: 245, F. 380), which has a similar
shape, but is larger and possesses 16—19 striae in 10 p., i. e. much coarser
than in the form in question; and N. Herinanni HLJSTEDT (1937—1939,
Suppl. 15: 408, T. 16, F. 11; CHOLNOKY 1957a: 71, F. 191) which is smaller
~sith much closer striae, i. e. 34—36 in 10 s. — Sample 51. (Fig. 72).

N. a/fine var. aniphirhynchus (EHR.) CLEVE (cf. FIVSTEDT, BacilI.: 243,
F. 377; CHOLNOKY 1962b: 51). Abundant in many samples. — SampLs 25,
27, 51, 76, 146.

N. a/fine var. long/caps (GREG.) CLEVE (cf. HUsTEDT, Bacill.: 244. F. 378).
Abundant in some samples. — Samples 24, 75.

N. dub/urn (EHR.) CLEVE (cf. HUSTEDT, Bacill.: 246, F. 384). This species
was moderately abundant in one sample. — Sample 51.

N. ~uid/s (EHR.) CLEVE (cf. HUSTEDT, Bacill.: 245, F. 379). This occurred
very rarely in the material. CHoLNO~Y (1957a: 69; 1962b: 52) considers
that the species N. a/fine, N. iridis and N. productuin require critical revision
as the boundaries between these three species are not sharp and the main~
tainance of their individuality is doubtful. — Sample 26.
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~\r antph.:~.

T. 348, F. 34
N. capitellata

T. 348, F. 57~
region in neutr:

N Chasci Ci
specimens whit
description ant
carinal pores ai
74).

Ar Claus/i N
T. 336, F. 7—
in neutral to N

As N. C/u’
can probab
30, 48, 48a, 51,

N. dissipata (.

1962b: 54; Gir
N. ignorata

1960b: 260; IS
N. intermupta

to 13). — Sam
N. irrernis.

have pIn.
shorter
b1’oad. ca

N. linear/s
1-IUSTEDT, Bad’
— Samples 24,

N obtusa \V
422, F. 8l7d;
basic and oftt
under investig~

N. palea (K(
Samples 28, 3C

N. parvuioid~
species was ra

142



3—27; Nitzschia HASSALL, 1845.
~srare N. adapta HUSTEDT (cf. HUSTEDT, 1949 a; 135. T. 12, F. 3—6: CH0LN0KY
1 1956: 81. F. 106, 107. 1957a: 72, F. 198, 199). Numerous specimens were
eoIon

seen in one sample. — Sample 27.
ice by

N. ainphibia GRUNOW (cf. HUSTEDT, BacilI.: 414, F. 793; A. S. A~1.

~64’ T. 348, F. 34—37). — Samples 27, 28, 29, 31.— ‘ N. capitel/ata Hus~eui (ci. HUSTEOT, Bacili.: 414, F. 792; A. S. AtI.

1959a’ T. 348, F. 57 —59; 1949a, T. 12, F. 36—38). Present in the investigated
region in neutral waters. —. Samples 27, 29.

a 55 N. C’hasei CHOLNOKY (1954b: 220, F. 98: 1957a: 74, F. 209—211). The
~rea~ specimens which I have placed here agree very closely with the original

)ie As description and figures but are longer, being mostly 16—17 p. in length,
~ai~itat carinal pores and transapical striae 16 in 10 p.. — Samples 28, 30. (Fig. 73,

74).
N. ClausU HANTZSCH (ci. HUSTEDT, Bacill.: 421, F. 814; A. S. Ati.

T. 336, F. 7—11). This species appeared in a number of samples, chiefly
in neutral to slightly acid waters, but always in very restricted numbers.
As N. Clausli HANTZSCH reaches ~mli development in alkaline waters, it

76). — can probably be regarded in the Hog’s Back area as displaced. — Samples

30, 48, 48a, 51, 75.
242. N. dissipata(KG.) GRUNOW (cf. HUSTEDT, Bacill.: 412, F. 789; CHOLNO’Y

ned to 1962b: 54; GIFrEN 1963: 245). — Samples 24, 26, 30, 31, 75. 146.
re tWO N. ignorata KRASSKE (ci. HUSTEOT, Bacill.: 422, F. 819; CHOLNOKY

Cc. I. 1960b: 260; l962b: 56). — Sample 30.
;imilar p~r interrupta (REICHELT) HUSTEDT (ci. I-Iu5TEDT in A. S. Ati. T. 351, F. 9
oarser to 13). — Samples 30, 31,
1939, N. irrenussa C1I0LN0KY (1959a: 57, F. 298—300). The forms which I

mailer have placed here agree in shape with the original description but they are

shorter than the limits given there. Dimensions 30—36 u. long, 3—4 p.
243, broad, carinal pores 18 in 10 p.. — Samples 30, 31. (Fig. 75).

les 25, N. lincari.s (Ao.) W. SMITH (1853: 39. p1. 13, F. 110 and P1. 31, F. 110;

HUSTEDT, Bacill.: 409, F. 784). Generally distributed in the Amatola region.
378). — Samples 24, 26, 27, 28, 29, 30, 31, 75, 76, 146.

N. obtusa W. SMITH var. scalpeiliforniis GRuN0w (cf. HUSTEDT, Bacill.:
cpecies 422, F. 817d; CHOLN0KY l962b: 57). This species seems characteristic of

basic and often saline waters and was never abundant in the material
curred under investigation. — Samples 51, 75. 146.
~siders N. palea (KG.) W. SNIITH (1856: 89: HUSTEOT, Bacill.: 416, F. 801). —

~vision Samples 28, 30, 31, 48. 4Sa, 75, 146. 163.
main- N. pari’uloides CHOLNOKY (1954b: 221; 1955a: 179, F. 72, 73). This

species was rare in one sample but fits well with the original description
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and flgurcs, dimensions being 36—38 p. long, 4 p. broad. carinal pores
9—10 in 10 p., striae Ca 35 in 10 p.. — Sample 51.

N perminuta (3auxow (cf. HUSTEOT 1943b: 230, F. 80—87; BacilI.:
415 as N. frustuhun var. perminuta GRUN.; ~HOLNOKY 1959: 58, F. 306 to
309). — Sample 51.

N. sigma (Ko.) W. SMITH (1853: 39, p1. 13, F. 108; 1-IUSTEDT, Bacill.:
420, F. 813). Found in several samples from the neutral waters in the
region. — Samples 24, 28, 29.

N. sub/means HUSTEDT (in A. S. Ati. T. 334, F. 27—29; Bacill.: 411,
F. 786). — Samples 29, 30, 31, 146.

N. subvitrea HUSTEDT (cf. HUSTEDT in A. S. All. T. 347, F. 18; CHOLNOKY
1957 C: 78, F. 111 112). Only a single specimen was seen, so the species
must be regarded as displaced. — Sample 28. (Fig. 76).

P. subcapitat
F 6—15). —

P. va/ida 1-IL

F. 40). — Sam~
P. uiridis (N~

48, 48a, 51,75

R.gibba (Eu
HUSTEDT, Baci

R. gihberu!a
T. 254, F. 13—

Pinnularia EHRENBERG 1840.

P. acrosphaeria BREmssoN (cf. HUsTEDT, Bacill.: 330, F. 610). This species
is rare in the region investigated as only two or three specimens were seen
in one sample and a broken frustule in another. — Samples 28, 75 (broken
valve).

P. appendiculata (AG.) CLEVE (1895: 75; HUSTEDT, Bacill.: 317, F. 570a;
A. S. Ad, T. 313, F. 10, 11). — Samples 51, 76, 146.

P. ehurnea (CARLSON) ZANON (1941: 49, T. 3, F. 16—18; CHOLNOKY
1959: 62; 1960: 108, F. 324—331). This is one of the commonest species
of Pinnularfa in the Hog’s Back region. — Samples 48, 48a, 51, 75, 76, 146,
163.

P. gibba EHR. var. sancta GRUNOW (cf. HUSTLDT 1937—1939, Suppl.
15: 395, T. 20, F. 35; 1949: 107, ~. 6, F. 17, 20). — Samples 26, 51, 146.
(Fig. 77—79).

P.graciioidcs HUSTEDT (cf. HUSThDT, 1937—1939 Suppi. 15, T. 22, F. 9,
10). — Samples 26, 28. —- (Fig. 80).

P. interrupta W. SMITH (1853: 59, p1. 19, F. 184; HUSTEDT, Bacill.: 317,
F. 573). Widespread in the Cape Province. — Samples 51, 75, 146.

P. major (KG.) CLEVE (1895: 89; HUSTEDT, Bacill.. 331, F. 614). —

Samples 51, 163.
P. mncsolept.~ (EaR.) W. SMITH (1853: 58, P1. 19, F. 182; HUSTEDT, Bacill.:

319. F. 575a). — Samples 51, 75, 146.

P stomatophora GRUNOW (ef. HUSTEOT, Bacill.: 327, F. 605; A. S. At!.
T. 392, F. 14). Very few examples of tbis species were observed. They
agree with HUSTEDT’S Ogure (I. c.) in being without the lunate markings
beside the central nodule. — Sample 75. (Fig. 81).
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~al pores P. subcapitata GREGORY (cf. CLEVE 1895: 75; HUSTEDT 1949a: 101, T. 8,

F 6—15). — Samples 28, 51, 75.
Bacill.: P. valida HUSIEDT (19.19a: 106, T. 6, F. 22; CH0LN0KY 1962c: 334,

F. 306 to F. 40). — Samples 48, 48a, 163.

P. viridis (NlTzscH) EHR. (cf. HUSTEDT, Bacill.: 334, F. 617a). — Samples
‘, Bacill.: 48, 48a, 51, 75, 163.
rs in the

Rhopalodia 0. MULLER 1897.
~i11.. 411, R.gibba (EHR.) 0. MULLER (cf. FRICKE in A. S. At!. T. 253, F. 1—13;

HUSTEDT, Bacill.: 390, F. 740). — Samples 26 (rare), 28.
HOL\OKY R. gibberula (EHR.) 0. MULLER (cf. FEIcKE in A. S. Ati. T. 253, F, 23—37;
e species T. 254, F. 13—21). Samples 24, 28, 51.

Stauroneis EHRENBERG 1843.

S. Abbottii CHOL~OKY and CLAUS (1961b: 338, F. 21, 22; CI~IoLxoKY
is species 1962b: 67, F. 106). Examples of this recently described species, observed
vere seen in one sample, differed somewhat from the author’s figures in being more
(broken linear in shape and without the captate ends. — Sample 48 a — (Fig. 82, 83).

S. anceps EHR. (cf. HUSTEDT, Kieselalg. 2: 771, F. 1120a; CHoLNOKY

F. 570a; 1962b: 68). — Samples 76, 146.
S. acute W. SMITH (1853: 59, p1. 19, F. 187; HUSTEDT, Kieselaig. 2: 819,

~OLNOKY F. 1163) — Sample 28 (rare).
species S. Borrichil (B0YE PETEIISEN) LUND (1946: 63, F. 3 C—H; HU5TEDT,

76. 146 Kieselaig. 2: 803, F. 1151 a, b). This species must be considered to be rare- ‘ in the region as only a very fe\v individuals were seen. These were corn

Cupol pletely typical. — Sample 51, 75. — (Fig. 84).
51 146 S. Kricgeri PATRICK (cf. HUSTEDT, Kieselalg. 2: 780, F. 1136a—c).

Widely distributed in the Hog’s Back region of the Amatola Mountains,

22 F 9 mostly in neutral waters. — Samples 30, 31, 75.
S. phoenicenteron (NITZSCH) EPR. (ci. HUSTEDT, Kieselaig. 2: 766,

F. 1118). — Samples 26, 31, 75.
ill.: 317,

Stenopterobia BREmssoN 1867.
614). —

S. intermedea (LEwis) VAN HEURCK (cf. HUSTEDT, Bacill.: 428, F. 830). —

Bacill.: Sample 51. (Fig. 85).

S At! Surirella TURPIN 1828.
d. They S. acanthophora n. sp. Valve heteropolar, ovate elhptic with
~arkings broad rounded ends, 45-~ 60 ~ long, 30—35 s broad; wing moderately

wide with 35 to 45 canals in 100 i.. The edges of each canal are decoraied
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with 3 to 4 short strong conical spines. Axial area (pseudoraphe) narrow,
lanceolate, beset with a row of spines along the middle line. Valve surface
faintly striate, striae 25—28 in 10 p..

This new species belongs to a group of tropical and sub-tropical species
of Smirella such as S. spinosa HUSTEDT, S. margaritacea 0. MULLER,
S. (7iasei CHOLXOKY. with ovate to elliptic valves in which the surface of
the salve is decorated with spines or thorns of varying size and number.
S. acanthophora differs from the above in the small number of spines, their

distribution only along the edges of the canals and the single row of spines
along the middle line of the valve. A point of interest seen under phase
contrast, is that each rather robust spine is tipped with 3—4 fine bristles,
stellately arranged upwards and outwards (Fig. 95). Type slide No. 30/6 in
the GIFFEN Collectior’. — Samples 30, 31. — (Fig. 92—95).

Valvae heteropolae Inte ovatae, apicibus apicalibus late regulariterque, hasalibus
angustior et in valvis nonnullis levissirne cuncatorotundatis. Proiectio alarum di—
stincta, fenestrellae latiores quarn canales, canalibus 35—45 in 100 s Canales ad
margines spinis distinctis, in latere uno 3—4 muniti. Spinae bene evolutae, acurnine
setac tres stellate positac, cum iliuminatione “phase contrast” dicta distinctae
ferentes. Area axialis anguste lanceolata, in linea mediana sane spinarum, de
scriptibus sirniliurn, munita. Striae transapicales subtiles, 25—28 in 10 ~i.

Habitat in aquis dulcibus torrcntiurn in silva Auckland dicta montium Hog’s
Back prope oppidum Grahanistown in Provincia Capense Africae Meridionalis.

Typus: praeparatum Nr. 30/6 in collectione GIFFEN, Fort Hare, Cape Province.

Iconotypus: figurae nostrae Nr. 92—95.

S. anassae CHOLNOKY (1957a: 84, F. 278, 279; 1959: 65, F. 342; GJFFEN

1963: 253, P1. 8, F. 108). This species is widespread in the neutral to slightly
basic waters of the coastal belt of South Africa from Natal through the
Eastern Cape province to the Bot River in the South Western Cape. In the

• Eastern Cape it reaches larger dimensions than given in the author’s
original description (see GIFFEN, 1963: 253). — Samples 24, 27, 28, 29.

S. anmsta KOTZ. (cf. HUSTEDT, Bacill.: 435, F. 844, 845; GIFFEN 1963:
253). Widespread in Eastern Cape waters. Many abnormal specimens are
seen, as in Fig. 86. — Samples 26, 30, 31, 146.

S. biseriata BnEBIssoN var. bifrons (ERR.) HUSTEDT (cf. HUSTEDT Bacill.:
433, F. 831 —833). This appeared in one sample from neutral to slightly
acid water in the Hog’s Back area. Dimensoins 96—101 p. long, 35—37 p.
broad, wing canals 13—16 in lOp.. — Samples 48, 48a.

S. cuspidaia ~1uSTEDT (1949a: 155, T. 15, F. 8—10; CHOLNOKY 1956:
91., ~. 133). This species was not abundant and belonged to the narrow
and short forms observed by Hustedt in the Congo. Dirnensoins of observed
individuals varied from 62 to 80 u long, 7—8 p. broad with 40 wing cannls
in 100 p. and 22—23 striae in 10 p.. — Sample 163. — (Fig. 87).
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narrow, s. delicatissima LEWIS (cf. HUSTEDT. Bacill.: 436. F. 846. 847; CHOLNOKY
e surface 1957c: 84, F. 136; 1958a: 139, F. 165—167). All individuals seen conform

closely to the type; dimensions 45—55 p. long, 5—6 p. broad, canals 45 to
11 species 55 in 100 p., striae 22—23 in 10 p.. — Sample 163. — (Fig. 88).
MULLER, S. delicafissima var. africawi CHOLN~KY (1959: 65, F. 345). This very
urface of weakly shicified variety occurred in one sample and agrees well with
number. CHOLNOKY’S description and figures, akhough a few forms do not show the
~es, their pronounced and narrow ends and the striae appear to he slightly closer
of spines viz. 30—32 in 10 p. — Sample 51. — (Fig. 89).
er phase s. linearis W. SMITH (1853: 31, p1. 8, F. 58; HUSTEDT, Bacill.: 434,
bristles, F. 837, 838). Abundant in many samples from the regicn investigated. —

• 30/6 in Samples 24, 26, 27, 28, 30, 31, 51, 75.

S. linearis var. const,’jcta (EFIR.) GRUN. (cf. HUSTEOT, Bacill.: 434, F. 839).
basalibus This variety is usually associated with the type in the samples. The con-
drum di- striction varies from barely perceptible to the degree usually figured. —

males ad Samples 24, 30, 31.
acumine S. Ilnearis var. helvetica (BRuN) MEISTER (cf. HUSTEDT, Bacill.: 434,
istinctae F. 840; CHOLNOKY 1962b: 73). This variety is also usually associated with

rum, de. the type in the samples examined. CHOLNOKY (1. c.) discusses the diagnostic

characters, namely the development of thorns and the better developedm Hoes
ona1is.~ wing projection of this variety and finds that there is extreme variability
~rovince. of these characters. In consequence he doubts whether the variety should be

maintained. In my material the thorns are never strongly developed —

Samples 28, 51.
GIFFEN S. inargaritacea 0. MULLER (1905: 37, T. 2, F. 12; in A. S. Ati. T. 245,
slightly F. 7; HUSTEDT in A. S. Atl. T. 309, F. 11—14; HUBER-PESTALOZZI 1942

ugh the 518, P1. 175, F. 635). In the Hog’s Back region of the Amatola Mountains
In the this species occurred in a number of samples and agree fully with the rather

Luthor’s meagre description by MOLtER (I. c.) and the small and inadequate figures
29. - both in his Nyasaland paper and in A. 5, Ad. T. 245, F. 7. HUSTEDT’S figures
~ 1963: (A. S. AtI. T. 309, F. 11 —-14) show forms of 38 to 60 p. long, 20—26 p.
ens are broad, with 28—40 wing canals in 100 p.. In F. 11 Hustedt shows a narrow

pseudoraphe, in the other figures (12 and 13), the canals med. along the
Bacill.: middle line of the valve. In the majority of my specimens there is a moderately
slightly wide lanceolate area. Measured examples show considerable variation in
5—37 p. - size from 43 to 95 p. long, 23 to 40 p. in width, with 23 to 40 canals in 100 p.

(mostly 35). The canals and lanceolate area are closely beset with thorns.
1956: Samples 26, 28, 146 — (Fig. 90, 91).

narrow S. ostc’ntata CIS0LN0mY (1962 a, 106; S. ovata KG. var. africaiia CHOLNOKY

)Served 1955b: 21, F. 46). Not uncommon in neutral waters but never seen in
canals large numbers. — Samples 30, 51, 75, 146.

S. robusta EHR. (cf. HUSTEDT, Bacill.: 437, F. 850). — Sample 51.

147



S. splend/cla (FuR.) KOTZ. (cf. HUSTEOT 1957: 361; 1930: 437, F. 851,
852 as S. robusla var. splendida (FuR.) V. H.). — Samples 26, 31, 48, 4Sa,
75.

S. tenera GREGORY (cf. HUSTEDT, f3acill.: 439, F. 854, 855). Widespread in
the region under review and often in considerable numbers. — Samples 24,
26, 28, 29, 30, 31, 75, 76.

S. lenera f. in/nor CI1OL>~OKY (1958a: 140, F. 168). Associated with the
type were many very small individuals which I have assigned to the above
form with which they agree closely. Samples 26, 27, 75, 146.

Synedra EHRENBERG 1830.

S. ruinpens KOTZ. (cf. HUSTEDT, Kieselalg. 2: 207, F. 697 a, b). Abundant
in one sample only. — Sample 76.

S. tabulata (Ao.) Ko. var,fasciculata (KG.) GRUN. (cf. HUSTEDT, Kieselaig.
2: 218, F. 710i—1; CHOLNOKY 1950a: 67, F. 349—352). This species which
seems to reach its greatest development in slightly alkaline waters was seen in

one sample from neutral water, never in great numbers. — Sample 76.
S. u/na (NlTzscH) FuR. (cf. HUSTEDT, Kieselalg. 2: 195, F. 691 A, a—c).

Generally distributed. — Samples 25, 26, 27, 28, 75, 76.
S. it/na var. danica (Ko.) GRUN. (cf. HusrEoT, Kieselalg. 2: 200, F. 691 A,

f). — Samples 28, 31, 48a, 75, 76, 146.
i. ‘7ucheriae KI2TZ. (cf. I[USTEDT, Kieselalg. 2: 194, F. 689a—c; CHOL

NOR’,’, 1957a: 87, F. 287—293). — Samples 30, 31, 146

Tabeilaria EHRENBERG 1839.

T.flocculosa (RoTH) KOTz. (ef. HUSTEDT, Kieselalg. 2: 28, F. 558;
CISoLN0KY 1960b: 268). — Samples 26, 48a, 51, 76.

I wish to acknowledge my thanks and indebtedness to Professor J. J.
Ross, Rector of the University College of Fort Hare, Cape Province, at
which this work was carried out, and to Dr. B. J. CH0LN0KY of the National
Institute for Water Research, Council for Scientific and Industrial Research,
Pretoria, for his encouragement and assistance.

Sets of slides used in the preparation of this work have been presented to
the British Museum in Londou, the Riksmuseet in Stockholm, the Sencken
berg Museum in Frankfurt a. M. and the collection of F. HUSTEnT in Bremen.
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Platell
32, 33. Eunotia e~igua BREB, — 34. E.flexuosa (Baca. ) KG. var. iransvaalensis
CHOLNoKY — 35, 36. E.J~riizica B. — 37, 38. E. mogolen3is CH0LNOKY — 39—42. \ /
F. Sioli~ IIUSIEDT — 43. F. sulcala 1-IUSTEOT — 44—48. Fragilaria lapponica GRUN.
f. lancealara HUSTEUT — 49. 50. Frustulia caffra sp. n. — 51. F. jaVanica FIUST. — ~~49 ~
52. ~. rhomboides (B.) Dc TONI ~ar. aynphipleuroides GRUN. — 53—56. F. tugrlae
CoOLNORY — 57. Gomphonema perminutun? CHOLNOKY — 58. G.Schweickerd!ii
CHOLNOKE —- 39. Navicala cinciaeformis HUST. — 60, 61. N. dissuta n. sp
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Plate IV
91. Suri~1/a niargclri1uc~~ 0. MULLER — 92—95. S. acant/iopho,~j sp. n.
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