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Some New and Rare Diatoms from South Africa 2.
Diatoms from Lake Sibayi and Lake Nlilange in

Tongalanri (Natal).

By R. E. il. ARGIIEBALD’)

With Plate 97(V

In January, 1966, the Zoology Department of Rhodes University,
Grahamstown, undertook a second expedition to Lalce Sibayi under
the leadership of Professor B. it ALuArcsoN. A botanist, Mr. C. M.
BREEN, from the Botany Department, accompanied this expedition,
and made collections of the flora, both aquatic and terrestrial, from
Lake Sibayi and Lake Nhlange.

Lake Sihayi is a lake situated in the central littoral section of
Tongaland in North-eastern Natal. This area is subtropical with a
summer rainfall. The lake is 25.2 sq. miles in extent and is landlocked,
cut off from the sea by a sand-dune about 400 ft. high in parts and
1/2 mile wide running parallel to the coast. The surrounding country
is undulating grassland on a sandy white soil. (TINLEY 1958: 9).

Lake Nhlange is the fourth of a chain of freshwater lakes in the
Kosi Lake System. This lake system is open to the sea and comprises
a chain of five lakes connected one with another by short channels.

F - This chain of lakes is situated parallel to the coast and about 30 miles

to the north of Lake Sibayi. . -

The material used for the investigation of the diatom flora consists
of aquatic plants collected from these two lakes by Mr. BREEN, to
whom I would like to express my sincere thanks for making this
material available to me. I would also like to acknowledge my thanks
to Dr. B. J. CHOLNOKY for his assistance and advice, at all times
freely given.

1) Council for Scientific and Industrial Research; National Institute for
Water Research, Orahamstown, South Africa.
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The following are brief descriptions of the sampling points from
which the material was collected: —

Sib. 1 Lake Nhlange. From Utricularia sp. growing on the eastern
shore of the lake. 20.1.66. k

Sib. 2 — Lake Sihayi. From Pota.rnogeton pectinalis LlrcwAIius glowing
in a sandy substrate on the marginal shelf of the eastern
shore of the lake. Submerged about 4 ft. below the water
surface. 21.1.66.

Sib. 3 — The location of this sample cannot be stated with certainty.
However, from the diatom association found in this sample
it would appear that it comes from Lake Nhlange, or the
Kosi Lake System.

A list of the diatom species found in these samples, together with
the descriptions of new species and comments on interesting species,
is enumerated below.

ACHNANTJIES Bony 1822

A. Breenii n. sp.

This small species bears a resemblance to A. sablaevis HUSTEDT
(1937: 180, F. 15,16; A. S. Atl. T. 409, F. 74—82) but differs in a number
of features. The areovalve of the new species is less finely striated
than in A. sublaevis, and the central area found in the raphovalve of
A. sublaevis is lacking in A. Breenii. The shape of the valve differs to
a small degree in that the ends are not as broadly rounded as in .1.
sublaccis, and the central portion of the valve tends to be more linear.
The valve is linear-elliptical~ in most cases with the walls ofthecentral
portion almost parallel, the ends are produced and relatively broadly
rounded, 10—11 ~ long, and about 4.5 ~ broad. The raphovalve has a
straight filiform raphe, the axial area is linear and narrow and does

~not widen to form a central area. The .transapical.striae are radial
throughout, about 30 in 10 ~i; one or two of the central striae are
shortened. The areovalve has a wide lanceolate axial area with con
sequently shorter transapical striae, which are radial throughout,
about 24 in 10 ~ with occasional shortened striae in the central
portion of the valve. The longitudinal costae are invisible. This species
~iinarñdd5hbonour of CrM.~REtN who—cullected-These-samples.
F. 1—3. — Sib. 3.

Valvae lineari.ellipticao, in partibus medianibus inarginibus fere paralle
us, apicibus valde subcapitato~protracti5, regulariter sive leviter obtuse
rotundatis, 10—11 ~ longae, circiter 4,5j~ latae. Rhaphovalva: rhaplie fili
formis, direeta, area axialis angustissime linearis, area centralis nulla. Striae
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transapicales in Lola longiludine valvae radiantes, apud nodulurn centralem
singulis ablirevi us intercalalis, circiter 30 in 10~. Areovalva: area axialis
ad polos versus in partibus protractis linearis, in pane rnedianalate lanceo
lata, area centralis nulla. Btriae transapicales breves, in Lola longiludine
valvae radiantes, in partibus medianihus singulis brevioribus intercalatis,
circiler 24 in l0~t. Costae longitudinales invisibiles.

Habitat in aquis dulcihus incus Nblange prope Kosi Bay ad oras boreales
provinciac Natalensis in Africa Meridionale.

Typus: in praeparato no. Sib. 3 in collectione C. 8.1. R., Grahamstown.
Iconotypus: figurae nostrae no. 1-3.

A. lanceolata Basnissorc var. rostrata (Os’rnur) IIus’rEnT (1927—1962,
Part 2: 408, F. 863 i—rn). — Sib. 3.

A. lincaris (MI. SMITu) GRuNow (cf. HU5TEDT 1927—1962, Part 2:378,
F. 821 a, b).
CH0LN0ICY (1960: 16) found this species fa~irly frequently in weakly

acid waters of Natal rivers. — Sib. 3.
A. minutissirna KUTZING (cf. Husnnr 1930: 198, F. 274).

This species occurred in relatively large numbers in the sample
Sib. 2 (20.5 %), but was not found in the other two samples. — Sib. 2.
A. montana KRASSICE (cf. 1-TU5TEPT 1927—1962, Part 2: 398, F. 847).

As only the areovalve was seen it is difficult to state positively that
this is it. montana, although the areovalve fits the description of this
species. If, however, this is A. montana then it is of interest to note it
here, as it has only been recorded in Africa. MOLDER (1962: 35) reports
it from the Kangani and Sula Mountains in Sierra Leone. This, there
fore, is a new record for South Africa. — Sib. 2.

A. sibayicusis n. sp.
This new species differs from A: plönenss HUSTEDT (1930: 199,

F. 280) by being more finely striated, and having a relatively narrower
pseudoraphe in the areovalve. It also resembles A. Biasolettiana (KU’r
ziNc) GRUNO’.V (cf. HUSTEDT 1927—1962, Part 2: 379, F. 823) but
differs from this species in the shape of the pseudoraplie. and in the
axial area of the raphovalve, which is narrowly but qute clearly
lanceolatn in A. sibayiensis; the direction of the striae at the poles
also diEters, being parallel in A. sibayiensis. The valve is linear-
laneeolate to linear-elliptical, with relatively broadly rounded and

4 produced ends. The poles are sometimes only slightly produced. The

‘1 valves are 10.5—13.5~i long and 3—3.5~t wide. The raphovalve has astraight filiform raphe, and a narrow lanceolate axial area, there is no
central area; the transapical striae are slightly radial in the middle

j and parallel at the poles, 22—26 in 10 ~z. The aerovalve has a narrow
lanceolate or sometimes linear axial area, a central area is absent; the
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transapical striae are slightly radial in the middle and parallel at the
-poles, about 24 in 10~t. — F. 4—7. — Sib. 1,3.

Valvae lineari-lanceolatae sive Iineari-e]lipticae apicibus plus minusve
leviter protractis, regulariter sive levissime obtuse late rotundatis, 40,5—
I8,5~i longae, 3—3,5~t latae. Rhaphovalva: rhaphe directa, ffluIorinis, poris
centralihus modice distantibus, area axialis angustissime lanceolata, area
centralis nulla; striae transapicales in media parte valvac leviter radiantes,
ad apices versus in partibus protractis parallelac, 22—26 in iOp~ Areovalva:
area axialis auguste lanceolata sive nonnuinquam linearis, area centralis
nulla; striae transapicales in parte media valvae levissime radiantes, ad
apices versus parallelne, circiter 24 in 10 ~.

Habitat in aquis dulcibus lacus Xhlange prope Kosi Bay ad oras borealos
provinciae Natalensis in Africa Meridionale.

Typus: in praeparato no. Sib. 1 in collectione C.S.I.R., Grahamstown.
Iconotypus: flgurae nestrae no. 4—7.

AMPHIPRORA EHREtcBERG 1841

A. corrugata GIFEEN (1963: 213, F. 6,7).

j . The specimen figured in this publication, although much larger than
the dimensions given in the original description, agrees in all other
respects with A. corn~ gala, and can therefore be assigned to this
species. This specimen is 138~.i long; the valve in girdle view is, at its
maximum width, 24.5 ~ wide, and its minimum width at the central
nodule, is 12 ~ wide. The original description must therefore be altered
to accommodate these new observations. GIFFEN found the original
specimens in the brackish waters of the Yarra Stream, the Gulu River,
and a’so recorded it in the Umlele and Umkantzi Rivers of the Eastern
Cape Province. — F. 8. — Sib. 3.

AMPhORA EIIRENnERG -1840

A_ aqgusta- (GREGORY) CLEVK (1895: 135). -

This species is regarded by CLEvE (I. c.) as a marine I6rm found
quite widely distributed in the world. In South Africa it has been
recorded by CIS0LN0KY (1960 B: 234) from the Zwartkops River near
Port -Elizabeth, and by GIFFEN (1963: 216), who found it in the
brackish water lagoons of rivers in the neighbourhood of East London.
— Sib. 2, 3.

A. exigna GREGoRY (cf. CLEVE 1895: 135).

-This species, according to CLEVE, is also a marine form. It has been
recorded byCnoucoKY (1959: 12, F. 76—78) from the Cape Province
in brackish water, and from Natal (CHOLNOKY 1960 A: 22, F. 56).
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GIFFEN (1963: 217, F. 17, 18) records this species from the brackish
waters of the Gull, River. — Sib. 2.

A. ovalis KÜTZING var. libyca (EIIRENBERO) CLEvE (1895: 104; Hu
STEDT 1930: 342).— Sib. ‘1.

A. o~alLc var. pediculus KUTZING (cf. HUSTEPT 1930: 343, F. 629). —

Sib. 2.

A. lacusiris n. sp.

The specimen figured here shows a similarity to A. Grandlei’i GRU
Now (cf. A. S. Atl. ‘1’. 28, F. 24—27, and T. 39, F. 25; CLEVE 1895: 112).
It differs from Gnurcow’s species in its smaller dimensions, the ar
rangement of the finer striac and the shape of the central area. A.
lacustris also shows a close affinity to A. garntoosae Girrrw (1963: 218,
F. 21); it differs, however, in that it dees not have a quadrate central
area, and in the arrangement of the ventral striae. In GIFFEN’S species
the ventral striae or punctae are a curved band in the middle of the
valve, while in A. lacustris the striae lie closer to the raphe. The
frustule is rectangular with broad truncate ends, it has about 9 inter
calary bands in 102 which are striate, the striae about 36 in 10 [L. The
valves are linear, with a straight dorsal margin, and slightly gibbous
central portion of the ventral margin, the ends are produced and
incurved. The length of the valves is 31—46 ~ long, and the width of
the valve is 7—81 broad; however, the full range of variation cannot
be determined as only two specimens were seen. The raphe is arcuate
curving up towards the dorsal wall and then running parallel to the
dorsal wall. On the dorsal side the axial area is narrow and linear,
widening in the region of the central nodule into a semi-lanceolate
central area due to regular shortening of the striae. On the ventral
side the axial area at the poles is narrow and linear, becoming gradu
ally wider, and in the region of the central nodule it extends to the
margin of the ventral wall due to the absence of striae in this region.

- -i The valve is striated on both the dorsal and ventral sides, about 16

transapical striae in 10 ~ On the dorsal side the striae are parallel in
the middle and radial at the poles, the striae are crossed by a narrow
longitudinal band near the dorsal wall. On the ventral side the trans
apical striae are short, radial in the middle and convergent at the

4 poles. A further row of striae extends for a third of the length of the
valve from either pole along the ventral margin of the valve, about
16 striae in 10F~~ — F. 9, 10.— Sib. 2.

Frustum rectangularia, apicihus late truncatis, liaeis connectivis circiLer
9 in tO~i transversaliter striatis, striis circiter 36 in 1O[L. Valvae lineares,
margine dorsale directo, margine veatrale subdirecto, parte mediana leviter
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inflala, apicibus protracUs in directione ventrale declinatis, 31—ttGp. longac,
7—8 p. latae. Rhaplie fissneis arcuatis margine dorsale approxiinata.J\t’ea
axialis lateris dorsalis anguste linearis, in media parte apud nodulurn cen
tralem ahhreviatiOne striarum dilatnta, aream centrales parvaTn, 501111—
lanceolatam forinans. In latere ventrale area axialis ad poles versus anguste
linearis, ad centrum valvae versus gradatini dilatata, apud noduhim cen
tralem arearn centralelu viItaeformein margiflem valvae ventralem attin
gentem fornians. Striae transapicales in lateris utribus valvae Gird tee 16 in
lOp., in latere dorsale in media parte parallelae, ad apices versus radiantes,
linea angustissinla hyalina margine dorsale approxiinata decussatae. In
latere ventrale striae transapicales breves in parte mediana parallelae, ad
poles versus convergentes. Series secunda striaruni ad margines ventrales
valvae in partihus apicalihus tertiis apparet, quae similiter 16 in 10 p. densae
positac sunt.

Habitat in aquis subsalsis lacus Sibayi ad eras horeales provinciae Nata
lensis in Africa Meridionalis.

Typus: in praeparato no. Sib. 2 in collectione C.S.I.R., Grahamstown.
iconotypus: flgurae nostrae no. 9 et 10.

A. robasta GREGORY (ci. CLEvE 1895: 103; A. S. AU. 1872—1960: T. 27,
F. 38—41).
This relatively large marine species has not been found in South

Africa before and it is thus of interest to record it from this country.
— Sib. 3.

A. tonerrirna ALEEM et HUSTEDT (1951: 16, F. 3 a—f). — F. 11.— Sib. 3.

ANOMQEOATEIS PFITZER 1871

A. bracinjsira (BREBISSON) CLEVE (1895: 7).— Sib. 1.

A. exilis (KUTZING) CLEVE (1895: 8).— Sib. 1,3.

CALONEIS CLEvE 1891

C. Clevei.(LAGERSTEI)T) CLE.vE (1894:51; HUSTEPT ~930: 236, F. ?59).
— Sib. 2.

C.silicala(EHREN11E~~G)~NTE (1894: 51; HUSTEPT 1930: 236, F. 362).
— Sib. 2.

TVCcOWETrEffRENEnG~BS

C. dirninuta PANTOCSEK (ci. HUSTEDT 1927—1962, Part 2:346, F. 800).

The specimens seen in these samples agree with the description
given by HUSTEDT (I.e.) and there is no doubt that they are this
species. In some cases, however, the areovalve has a greater number
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4 of striac than is given in the description, up to 18 in lOg. — Sib. 1,2,3.

C. Engelbreclaii (CuoLNolcy i955A: 16, F. 11—16). — Sib. 1, 3.

C. placentula EURENBERG (of. JIUSTEIIT 1927—1962, Part 2:347, F. 802).
— Sib. 2.

C. pasilla n.
I cannot associate this small species with any CoccOncis species lcnown

to me. It shows some similarity to C. microscopica CU0LN0ICY (1959:
17, F. 105, 106), but differs in that the areovalve has a relatively wide
lanceolate axial area. Further, the number of striae per lOg differs
from C. microscopica in both the raphovalve and the areovalve. The
valves are linear-elliptical to elliptical, 5.5—7 g long and 3.S—4g wide.
The raphovalve has a straight fUiform raphe, the axial area is narrow
and linear, the transapical striae are fine with indistinct punctae,
radial throughout and about 36 in lOg. The areovalve has a relatively
wide linpar-lanceolate to lanceolate axial area, the transapical striae
are radial throughout, about 26—28 in lOg. — F. 12—14. — Sib. 3.

Valvae linoari-ellipticae sive ellipticae, 5,S—7g longae, 3,S—4g latae.
Rhapliovalva: rhaphe directa, luiforinis; area axialis anguste lincaris; striae
transapicales subtiles, indistincte punctatae, in tota longitudine valvae
radiantes, circiter 36 in lOg. _kreovalva: area axialis late laaceolata, partem
tertiam superficiei vaivae occupans, striae transapicales indistincte puncta
tae, in iota longitudine valvae radiantes, 26—28 in lOg.

Habitat in aquis dulcibus lacus Nhlange prope Kosi Bay ad oras boreales
provinciae Natalensis in Africa Meridionale.

Typus: in praeparato no. Sib. 3 in collectione C.S.I.R., Oraharnstown.
Iconotypus: figurae nostrae no. 12—14.

C. scatdilam ETIRENBERO (cf. HUSTEDT 1927—1962, Part 2:337, F. 790).
— Sib. 2, 3.

C. scutdilum var. parva GRuNow (ci. FIUSTEDT 1927—1962, Part 2:
338, F. 791).— Sib. 3.

C. subdirupta CTIOLNOKY (1959: 16, F. 102—104). — Sib. 1,2,3.

C. thismensis MAYER (ci. FIU5TEOT 1927—1962 Part 2: 346, F. 801).—
Sib. 2.

COSCJNQDJSCUS ETIRENBERG 1838

C. lacustri.s Gauwow (cf. Hu5TEOT 1927—1962, Part 1: 432, F. 235).
This species is not very common in South Africa and has been

recorded by CuoLrcolcY from Lake Kiwu (CII0LN0ECY i954 423), from
the Western Cape Province (CuoLNolcy 1959: 19), the Zwartkops
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River (CH0LNOKY -196011: 237), and from Lake Tanganyika, Ruven
—zori (CHOLNOKY 1964: 61).— Sib. 3.

CYCLOTELLA KÜTZING 1834

C. Meneghiniana KUTzING (of. HUSTEUT 1927—1962, Part 1: 341.,
F. 174). — Sib:1, 3.

C. striata (KfrFZTNG) GRUNOW (of. Husrznr 1927—1962, Part 1: 344,
F. 176). — Sib. 3.

C. substylorarn n. sp.

On account of the smaller measurements and finer structure of this
new species I cannot equate it with C. stylorum BRIGHTWELL (cf.
HUSTEDT 1927—1962, Part 1:348, F. 179). It differs also from C. striata
(of. I-JU5TEDT 1927-1962, Part 1: 344, F. 176) by having a peripheral
row of chambers and finer structure of the striae. The valve is disc
shaped about 23 p. in diameter, with a tangentially folded valve. The
marginal zone is broad, and radially striated, about IS striae in lop..
Around the periphery there is a row of chambers, about 6—8 in 10 p.,

which are probably formed from ribs which project inwards from the
valve mantle. The central area of the valve is irregularly flecked with
punctae, and on the convex side there is a semicircular row of sharply
defined punotae. — F. 15.— Sib. 3.

Valvae circulares diametro circiter 23 p., valde undulatae. Zona marginalis
lata, striis radiantibus, circiter 15 in -10p. ornata. Ad margines valvae
camerae parvac, 6—8 in iop. dense affixae, yen sirniliter costis brevibus
pallio valvae fictae visihiles sunt. Zona centralis punctis irregularibus
munita, quae in latere convexo undulae supcrficiei distincte definilae sunt.

-Habitat in aquis dulcihus lacus Nhlange prope Kosi Bay ad oras boreales
provinciae Natalensis in Africa Meridionale.

Typus: in praeparato no. Sib. 3 in collectione C.S.I.R., Gralnrnstown.
.lconotypus: figura nostra no. 15.

CYMBELLA Aa.&nnfl 1830

C. amphicepliala NAEGELI (cf. HU5TEOT 1930: 355, F. 651). — Sib. 1.

C. bengalensis OnuNow (cf. A. S. AtI. T. 9, F. 12, 13; HUSTEDT in A. S.
~MrT375;E-Z3r6). - Sib. 2.

C. gracilis (R.~uENIIoRsT) CLEVE (of. HUSTEDT 1930: 359, F. 663). —

Sib. 1.

C. microcepliala GRUNOW (of. HU5TED’r 1930: 351, F. 637).
This species was fairly common in sample Sib. 2. —. Sib. 2, 3.
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C. pusilla Gauwow (ci. HUSTEDT 1930: 354, F. 646).
This species is a brackish water one, which is also found commonly

in inland saline waters. — Sib. 1, 2, 3.

C. turgida (GREGORY) CLEVE (cf. FIUSTEDT 1930: 358, F. 660).— Sib. 2.

C. pentricosa KuTzlwo (ci. J-Iu5TEDT 1930: 358, F. 661).— Sib. 1,2.

J3JPLONEIS EI[RENBERG 1844

D. interrupta (KUTzING) CLEvE var. clancula (SCuMIDT) CLEVE (1894:
84; 1-lus’rrnp 1927—1962, Part 2: 602, F. 1019b).

This species is a marine one; CLEVE records it from Australia and
HUSTEOT from the shores in the coastal regions of Europe. Cnotwoicy
(1955A: 22) found it in two samples from the Jakkals River in the
Western Cape Province. — Sib. 2.

D. ooalis (FIIL5E) CLEVE (of. HU5TEDT 1927—1962, Part 2: 671, F.
1065a—e). — Sib. 3.

D. suboc’alis CLEVE (1894: 96, T. 1, P.27; HUSTEDT 1927—1962, Part 2:
667, F. 1063a, b). — Sib. 2,3.

EPITHEMIA BREnissow 1838

E. sores KUTZTNG (cf. HUSTEOT 1930: 388, F. 736). — Sib. 2.

4 E. turgida (EIIRENBERG) KUTZING (ci. HU5TEDT 1930: 387, F. 733).—Sib.3.

E. zebra (EIIRENBERG) KuTzIwG var. saxonica (KUTZING) GRUNOW (ci.
HUSTEDT 1930: 384, F. 730).— Sib. 1,2.

EUNOTIA EHRENBERG 1837

E.flexuosa (BREBissow) Ktirzrwe (ci. HUSTEDT 1927—1962, Part 2:
312, F. 778).— Sib. 1, 3.

E. lunaris (EIERENBERG) Gauwow (ci. HU5TEDT 1927—1962, Part 2:
302, F. 769; 1949: 70, T. 2, F. 11—15).

From a close study of material which he collected in the Albert
-j National Park in the Belgian Congo, HU5TEDT (l.c.) found that E.

lunaris had a small backward projecting appendage of the terminal
nodule. This appendage was also found in European material, which

4 HUSTEDT used for comparison, although in sonic cases it was difficult
to observe. As in most species of Eunotia, E. lanaris has an optimum
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pH of below 6.0 (CILoLrcoxY 1962: 71). IJU5TEUT in the results of the
Sunda Islands Expedition (I4U5TEDT 1.937—1939: 170) also found this
species inhabiting waters with pH values which ranged from 4.3 to
6.8.—Sib.1,3.

E. pectinal is (KUTZINc) RABENILOUST (ci. HUSTEnT 1927—1962, Part 2:
296, F. 763a, k). — Sib. 1.

E. pseudovenens Hu.sTEnT (1942: 29, F. 24—29).

In the samples Sib. I and 3 this species comprises the bulk of the
diatom association, being 86.0% and 75.8% respectively in the two
samples. This according to CHOLN0KY (1959: 23) is also an acid water
species. — Sib. 1,3.

FRAGJLARIA LYNGBYE 1819

F. brec’istriata GRuNow (ef. HUSTEPT 1927—1962, Part 2: 168, F.
676 a—c).

This species was quite common in the sample Sib. 3, hut most of
the specimens seen here were of smaller dimensions than those given
in the description. My specimens were 7.5—12.51 long and 2.5—3.5 ~i

wide. The description must therefore be altered to accommodate these
new observations. — F. 16, 17.— Sib. 3.

F. construens (EHRENBEUG) GRUNOW (cf. HU5TEDT 1927—1962, Part 2:
156, F. 670a—c). .- Sib. 3.

F. exiguissitna n. sp.

This very small species of Fragilaria is very similar to F. asornus
HUSTEDT (1927—1962, Part 2: 164, F. 672B), but differs in the shape
of the valve and its dimensions. The cells are rectangular with rounded
corners, forming compact bands. The valve is linear to linear-lanceo
late and sometimes slightly capitate at the poles, 4—9.5 ~.t long and
i—l.Sg witle:The transapical striae are parallel, fine, and about 28 in
10 ~i. The axial area is very narrow and linear.

This species is fairly common in sample Sib. 3.—F. 18—22. — Sib. 2,3.

Cellulac in visu pleurale rectangulares, angulis rotundatis, catenas con
gestas forinantes. Valvae lineares sive lineari-lanceolatac, apicibus nonnum

_~gu~i~ subeapitato-protractis, 4—9,5~ longae, 1—i,Sv latacque. Area axialis
angustissime linearis, ~tNáe tran~ajiicales parallulaejsubtilesrcirciter -28
in 1O~i.

Habitat in aquis clulcihus lacus Nhlange prope Kosi Bay ad oras boreales
.provinciae Natalensis in Africa Meridionale.

Typus: in praeparato no. Sib. 3 in collectionc C.SA.R., Grahamstown.
Iconotypus: flgurae nostrae no. 18—22.
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F. farniliaris (KUIZING) I1USTIIDr (1957: 229).— Sib. 3.

F. fonticola HUSTEDT (1937—1939: ‘151, T. 10, F. 61, 62).— Sib. I

F. intermedia GRuNow (of. FIU5TEDT 1927—1962, Part 2: ‘152, F. 666).
—Sib.2.

FRUSTULIA GRurcow 1865

F. rhomboides (Eunrcrcurno) DE TONI (of. I-IUSTEDP 1930: 220, F. 324).
—Sib.1.

F. rhoinboides var. saxonica (RABENHORST) DE TONI (of. HUSTEUP
1930: 221, F. 325).— Sib. ‘1,3.

GOMPHONEMA AGARDH 1824

G. gracile EIIRENEERG (of. HUSTEOT 1930: 376, F. 702).

This species is common in all three samples. — Sib. 1, 2, 3.

C. longiceps ERRENBERU var. subelavatam GRUNOW (of. HUSTEDT
1930: 375, F. 705).— Sib. 2, 3.

C. parvalurn (Kü’rzirco) GRUNOW (of. HUSTEDT 1930: 372, F. 713a).
— Sib. 1, 2, 3.

MASTOCLOIA THWAITES 1856

M. Braunii Gaurcow (of. FIUSTEDT 1927—1962, Part 2: 551, F. 982).

HUSTEUT (I.e.) regards this as a brackish water form, which is also
found in coastal areas and saline inland waters. — Sib. 3.

M. elliptica (Aoxuua) CLEVE (of. HUSTEDT 1927—1962, Part 2: 501,
F. 927a).

This is also a brackish water form from the coastal ‘areas. — Sib. 2.

M. elliptica var. Dansci (TiTwArrEs) Gaurcow (of. H USTEDT 1927—1962,
Part 2: 501, F. 927b).

The variety is far more common than the type. — Sib. 2, 3.

M. pamila (Gaurcow) CLEVE (of. HUSTEDT 1927—1962, Part 2: 553,
F. 983).

This is a marine form found on almost all coasts. — Sib. 3.

M. pusilla GRUNOW (of. HUSTEOT 1927—1962, Part 2: 568, F. 1002a—o).



I

488 Nova Hcdwigia XII, 8/’.. Archibald

This is also a coastal marine and brackish water form. — Sib. 3.
M. Srni1hiiTuWALTI~S~(cf. FIU5TEDT 1927—1962, Part 2: 502, F. 928a).

This diatom species is normally found in brackish waters of the
coastal areas, and inland saline waters. Some of the specimens seen in
these two samples are relatively narrower than normal. I have illus
trated one specimen which is only 3.5~ wide. — F. 23.— Sib. 2,3.

MELOSIRA AG.uwlI 1824

M. granulata (EnRENBERG) RAtEs (cf. HU5TEDT 1927—1962, Part 1:
248, F. 104).— Sib. 2,3.

.41. granulata var. angustissuna 0. MULLER (cf. HU5TEDT 1927—1962,
Part 1:250, F. 104d).— Sib. 2.

.NAVICULA Bony 1824

J\T Breenii n. sp.

This new species cannot be associated with any Naoicula species
known to me, except with an apparently undescribed species, N. sub
patrickac n. sp., which will be dealt with later in this paper. The
essential differences between these two species are first the difference
in shape of the axial areas of the two species, and secondly the absence
in N Breenii of the hvaline line near the margin of the valve found
in N. subpatrickac. The valve is elliptical to linear-elliptical with
broadly rounded ends, which are not produced, 12.5—19.5~ long and
6.5—8.0 v wide. The raphe is straight and filiform and the central pores
are relatively distant. The axial area is narrow and lanceolate in shape,
and does not widen in the region of the central nodule into a central
area. The transapical striae are radial throughout, 21—24 in 10~i.In
The central portion of the valve there are one to a few irregularly

~‘~paced shortened striae. I havenamedthis species in honour of G.M.
BREEN, who kindly collected the sample material— F. 24, 25. — Sib. 3.

Valvae ellipticae sive lineari-ellipticae, apicibus late regulariterciuc rotun
datis, non productis, 12,5—19,5~ longae, 6,5—3~t latae. Rhaplie directa, fIJi
formis, poris centralibus inodice distantibus. Area axialis anguste lanceolata,
in media parte apud nodulum centralem non dilatata, itaque area centralis
nulla. Striae trinsapicäles in tota Ion dine-valvaefldtantes, in vicinitate
noduli centralissingulis abbreviatis intercalatis, irregulariter distributis,
21—24 in 10 ~. Costae longitudinales invisibiles.

-Habitat in aquis dulcibus lacus Nhlange prope lCosi Bay ad oras boreales
porvinciae Natalensis in Africa Meridionale.

Typus: in praeparato no. Sib. 3 in collectione G.S.I.R., Grahamstown.
Iconotypus: flgurae nostrae no. 24 et 25.
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N cincta (EUUENBERG) KUTZING (of. IIUSTEOT 1930: 298, F. 510). —

Sib. 3.

N. cinctac/onnis HUSTEDT (1937—1939: 265, T. 19, F. 11, 12).— Sib. 3.

N. cryptocephala KÜTZING (of. HUSTEDT 1930: 295, F. 496).— Sib. 1,2.

N. cryptolyra BuocicHArcE (of. HUSTEDT 1927—1962, Part 3: 534,
F. 1570).

HUSTEOT (1. c.) remarks tbat this small species is a marine form
wide-spread on the coasts of Europe, and also found in the surround
ings of river mouths. The specimen figured here is so typical that
there is little clonbt that this is N. cryptolyra. TIns is the first time
that this species has been recorded in South Africa. — F. 26. — Sib. 2.

N. forcipata GREVILLE (of. I-IU5TEDT 1927—1962; PartS: 531, F. 1568).

This is also a marine species (I-Iu5TEDT l.o.). — Sib. 1.

N. humerosa BREBISSON (of. HU5TEOT 1930: 311, F. 559).

N. hamerosa is a marine species often found in the surroundings of
river mouths, and sometimes in inland saline waters (HU5TEDT Ic.).
In South Africa it has not been recorded very often. CII0LN0JCY
(1960A: 65) records it from the mouth of the Umlalazi River in
Zululand (Northern Natal) and GIEFEN (1963: 239) from the sandy
beaches near the Gulu River estuary. — Sib. 3.

N. micropapula CH0LNOKY (1957: 353, F. 61—63). — Sib. 2.

N. minima Gaurcow (of. HU5TED’r 1927—1962, Part 3: 249, F. 1374).
— Sib. 1,2,3.

N. mel/is (IV. SMITH) CLEVE (1895: 26).

This species, according to CLEVE (I. c.), is a marine form. CuoLrcorcy
(1960B: 252) records it from the Zwartkops River. GIFFEN (1963:
240, F. 74, 75) records it as coming from many moderately brackish
water samples from the Eastern Cape Province. — Sib. 3.

N. mutica KUTZING (of. HU5TEDT 1930: 274, F. 453a). — Sib. 1.

N. nyassensis 0. MULLER (of. HUSTEDT in A. S. AtI. T. 396, F. 35—38;
T. 597, F. 43, 44).— Sib. 2.

N. platycephala 0. MULLER (of. HU5TEDT in A. S. AtI. T. 396, F. 34).
— Sib. 2.

N. .ceminnloides HU5TEDT (1927—1962, Part 3:244, F. 1369).— Sib. 2,3.

N. sibayicnsis n. sp.
This species belongs to the group Naviculac lyratac CLEvE emend.

HUSTEPT, and bears some affinity to N. oculijorinis HU5TEDT (1955:
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22, P1.8, F. 6,7) and N. pscudonij HU5TEOT (1955: 23. P1.8, F. 11); it
also shows some resemblance to N. micro!yra Cu0LNOKY (1959: 44,
F. 233—235). N. sibaijicflsis differs from all these species by having a
very broad axial area, which is bounded on either side by two curved
shadow lines. There are also no lateral areas similar to those found in
N. oculiformis and N. pseudony. The valves are broadly elliptical with
broadly rounded ends, s.s—14.5~ long and 5.54R broad. The raphe
is straight and ffliforrn, with widely distant central pores, the polar
fissures are unobserved. The axial area is a very broad linear_lanceo~
late area, about a third of the width of the valve. This area is bounded
by a structureless curved shadow-line. Very faint shadow-lines in the
shape of a lyre are sometimes found in the axial area. The transapical
striae are radial throughout, 24 in Wv, and project as far as the
shadow-lines SO that no lateral area is formed. — F. 27. — Sib. 2, 3.

Valvae late ellipticae, apicibus late regulariterqUe rotundatis, 8,5—14,51’
longae, 5,s—8v latae. R.haphe directa, fihiforinis, poris centralihus valde
distantihus, fissuris tenninalihus invisibiuihus et. pens terminalibus ab mar-
gino polare valvae distantibus. Area axialis late lanceolata, tertiam partein
superficiei vaivae oecupans. linea umbrosa una dlstinetissima et lata dell
nita, quae structuram nullam ostendit. in area axiale nonnuffiquam striae
.suhtilissimae aream lyraeformem definiunt. Striae transapicales in tota
longitudine valvae radiantes, lineam umbrosam ad margines areae axialis
attingentes, circiter 21t in 10 ~.

Habitat in aquis dulcibus lacus Nhlange prope Kosi Bay et in aquis
subsalsis lacus Sibayi ad oras boreales provinciae Natalensis in Africa
Meridionale.

Typus: in praeparato no. Sib. 3 in collectiofle c.S.I.R., Grahamstown.
IconotyPUs figura nostra no. 27.

N. subpatrickae n. sp.

This diatom bears a very strong resemblance to N. cara HUSTEOT
(1955: 25, F. 5—7; CIIOLNOKY 1963: 71, F. 85) and also to N. Patrickac
IlusTEnT (1955:~26, F. 15,16). The main difference which separates
N. sethpatrickac from the -other two species is the presence of a hyaline
line, probably a fold in the valve surface, which runs round the valve
just within the margin of the valve. It differs further from N. vara in
that there is no central area in N. subpatrickae. In this new species
the raphe branches extend to the valve margin, interrupted only by
tbe hyaline linelneflt4ofled above, which is unlike N. Patrickae in
which the raphe branches do net reach the valve margin, i.e. the
terminal nodules are distant from the valve ends. The valve is linear
~elliptical with very broadly rounded ends, 18.5—20.5 ~ long, and about
11 ~ broad. The raphe is straight and fihiform, with the branches
extending to the margin of the valve. The axial area is narrow and
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linear and widens oniy very slightly at the central nodule. The central
area is very narrow lanceolate. The transapical striae are radial
throughout, about 20 in 10~, in the central portion of the valve there
are a few irregularly shortened striae at irregular intervals. In the

J region of the valve margin the transapical striae are cut by a hyaline
line. On the outer side of this line there are extra short striae, which
could possibly result from bifurcation of the st.riae. The transapical
striae are also crossed by a number of undulate longitudinal costae.
The striae are distinctly punctate. — F. 23, 29. — Sib. 3.

Valvae lineari-ellipticae, apicibus late regulariterque rotundatis, 18,5—
20,5 z longae, circiter 11 ~ latae. Rhtaphe directa, fihiformis, nodulis termina
hihus margiae approximatis, centrahibus modice distantihus. Area axiahis
anguste hinearis, apud nodulum centralem abbreviatione reguhare striaruin
medianarum noanullaruin leviter dilatata, aream centralem parvam, an-
gustissime lanceolatam formans. Striae transapicales in tota longitudine
valvae radiantes, apud nodulum centralem noanulis irregulariter abbreviatis
intercalatis, circiter 20 in 10[L. Margine valvae approximata linea una
hyalina ted distiacta strias transapicales decussat. Inter lineam istam et
marginern striae brevissimae numerosae verisimiliter bifurcatione striaruin
profluentes striae transapicales terminant. Costae longitudinales undulatae,
item circiter 20 in lOp, strias transapicales decussant, eae itaque cx punctis
transapicaliter elongatis coinpositae esse conspiciuntur.

Habitat in aquis dulcihus lacus Nhlange prope ICosi Bay ad oras boreales
proyinciae Natalensis in Africa Meridionale.

Typus: in praeparato no. Sib. 3 in collectione C.S.I.R., Grahamstown.
Iconotypus: figurae nostrae no. 28 et 29.

N. tantala 1-IU5TEDT (1927—1962, Part 3: 250, F. 1375).— Sib. 1.

N. tencila BREBIssoN [ci. GRuNow in VAN FIEURcIC -1880—1881: 84,
T. 7, F. 21, 22; = N. radiosa var. tenella (BaruissoN) GRUNOW in
HU5TEDT 1930: 299].— Sib. 2.

N. tenelloides HtTSTEDT (1937—1939: 269, T. 19, F. 13).— Sib. 3.

N. terrcstris BOYE PETERSEN (ci. LuND 1946: 80, F. 7 M—T; CH0LN0KY

4 . .~ . 1960A: 84). — Sib. 1.
N. Zanonii HUSTEOT (1949: 92, T. 5, F. 1—5). — Sib. 2.

NITZSCHJA FIASSALL 1845

N. adapta FIU5TEDT (1949: 135, T. 12, F. 3—6). — Sib. 2.

N. amp/tibia GnUNow (cI. HUSTEDT 1930: 414, F. 793).

This species is found in all three samples. In sample Sib. 2 specimens
less than 10 ~ long are found. The specimen figured here is lanceolate
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in shape with produted and relatively acute ends, 9.5~~.long. — F. 30.
— Sib. 1, 2, 3.

N. capitdllata FIU5TEOT (1930: 414, F. 792).— Sib. I.

N. confinis HUSTEOT (1949: 145, T. 11, F. 49-54; T. 13, F. 84-90).
— Sib. 2.

N. fonticota GIWNOW (ci. HUSTEDT 1930: 415, F. 800).— Sib. 2,3.

N. Kutzingiafla HIL5E (ci. HU5TEDT 1930: 415, F. 802).— Sib. i, 2.
N. microccplzala Gau~ow (ci. HUSTEDT 1930 414, F. 791). — Sib. 3.

N. palca (KUTZING) W. SMiTe (of. HUSTEPT 1930: 416, F. 801). —

Sib. 1, 2.

N. parvuloides CUOLNOKY (1955B: 179, F. 72—73). — Sib. 1.

N. perminuta OnuNow (of. HUSTEDT 1943: 230, F. 80-87). — Sib. 2,3.

N. pseudobacata CHOLNOKY (1958: 129, F. 130—131). — Sib. 1.

PINNULABIA EHRENBEEG 1840

P. gibba (EnREcBERG) W. SmTH var. sancta (Gnui~oW) MEISTER (of.
HUSTEDT 1937—1939: 395, T. 20, F. 35).

This species, according to HUSTEDT (l.o.), is an acid to slightly
alkaline water form, particularly common at pH 6.5 or thereabouts.
— Sib. 1.

P. major (KUTZING) CLEVE (of. HUSTEOT 1930: 331, F. 614).— Sib. 1.

P. mesolepta. (EHRENBERO) W. SMLTII (ci. HUSTEUT 1930: 319, F. 575a).
CnoLrcoKY (1962: 102) regards this species as an acid water form

with a pH optimum of about 6.0. — Sib. 1.

RHQPALODJII 0. Müi.L~n 1897

R. gibba (EuRENBERG) 0. MULLER (of. HUSTEPT 1930: 390, F. 740).
— Sib. 2,3.

R.gibberula (EIIRENBERG) O.MüLLER (of. HuSTEDT 1930: 391, F.742).
— Sib. 2,3.

STAURONEIS EURENBERG 1843

S. .Karstenii (0. MuLLER) 1-IUSTEUT (1927—1962, Part 2: 757, F. 1117,
in the systematic notes below F. 1117).
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This species has only been found previously in two areas. O.Mür~LER
(l.c.) originally described this species as Schizostauron Karstenii
0. MULLEI~ from Lake Nyasa in Central Africa, where it is found
commonly. CuoLnorcY (1966: 70) records it from the Olcavango River’
in South West Africa. The specimen illustrated here undoubtedly
belongs to this species and is a new record for South Africa. — F. 31.
— Sib. 2.

SYNEDRA EHRENBERG 1830

S. acas KPTZLNG var. radians (KfiTZING) HUSTEDT (1927—1962, Pail 2:
202, F. 693b). — Sib. 2.

S. n/na (NrrzscH) EHRENBERG (of. Hustedt 1927—1962, Part 2: 195,
F. 69Th—c). — Sib. 3.

TROPIDONEIS CLEVE 1891

T. maxima (GREGORY) CLEVE (1894: 26).

It has been recorded in South Africa only by GIFFEN (1963: 255,
F. 110) from the Yarra Stream running into the Gulu River Lagoon,
where the water is brackish. —. Sib. 3.

SUMMARY

1. The diatom flora of three samples, one from Lake Sibayi, one from
Lake Nhlange and the third from a doubtful locality in the same area
(probably Lake Nhlange), have been investigated.

2. 9 new species from these samples are described and illustrated. The
new species are Achnanthes Breenii, A. sibayiensis, Amphora lacustris,

~occon~js pusifla. ~tjcIocclta substytorum, Fragilaria eziguissirna, Navicula

Breenii, N. sibayiensis, and N. szthpatrickae.

3. 3 species are recorded for the first time in South Africa. These are
Amphora robusta GREGORY, Naoicula cryptolyra Baocxuxrcs and Stauroneis
Karstenii (0. McLLnn) FIUSTEUT.

4. A list of the diatom species found in the samples is given together
with comments on interesting species.

REFERENCES

ALEEM, A. A., and FIu5TEDT, F. (1951) — Einige Diatomeen von der Süd
küste Englands. Botanisker Notiser: 13—20.



CUOLNOKY, 13. J. (1954) — Neue und seRene Diatorneen aus Afrika. Osterr
Eot. Zeitscbr. 101 (4): 409—427.

— (1955A) — Diatorneen ails salzilaltigen Binnengewassern dci wesUichen
Kaap.PrOvinz in Sfldafrika, 13cr. d. Dcutsch. hot. Ges. 68 (1): 12—13.

— (195513) — FlydrobiOlOgi.SChe ~~~~rsuchungcn in Transvaal. 1. Verglci
chung der herbstlichefl Algengelfleinschiaften in Raytonvlei und
Leeufontein. HydrobiolOgia 7: 137—209.

— (1957) Ujier die DiatoineenhlOra einiger Gewasscr in den Magalies
Bergen nalie Rustenbelg (Transvaai). l3otanisker Notiser 110:
325—362.

—(1958)— Bciträge zur Kenntnis der sudafrikaniselien Diatomeenhlora. 11.
Einige Gewtasser im Waterherg.GcbiOt, Transvaal. Portugaline Acta
BiologicaL (2): 99—160.

— (1959) — Neue und seltene Diatoineen ails Afrika. IV. Diatomeen aus dci
Jcaap.Provinz. Osterr. Rot. Zeitsehr. 106 (1/2): 1—69.

— (1960A) — Beiträge zur Kenntnis der Diatoineenhlora von Natal (Süd
afrika). Nova Hedwigia 2 (1+2): 1_28.

—(1960 B) — Beiträge zur Kenntnis der Okologie der Diatomeen in dem
ZwartkopS~BaClIe nahe Port Elizabeth (Sudost-Kaaplafld). Flydro
biologia 16(3): 229—287.

— (1962) — Beiträge zur Kenntnis der Okologie der Diatomeen in Ost
Transvaal. HydrobiOlogia 19 (1): 57—119.

— (1963) — Beiträge zur Kenntnis des marinen Litorals von Sudafrika.
Botanica Marina 5 (2/3): 38—83.

— (1964) — Die Diatoincenflora einiger Gewässer der g~wenzori-Gebirge in
Zentralafrika. Nova Hedwigia 8:55—101.

— (1966) — Die Diatomeen hn Unterlaufe des Okavango-Flusses. Nova
Hedwigia Beilieft 21: 1—102.

CLEVE, P. T. (1894) — Synopsis of the Naviculoid Diatoms. Part 1. Kong!.
Svenska VeL-Akad. Handlingar, Rd. 26. Stockholm.

— (1895) — Synopsis of the Navicuhoid Diatoms. Part 2. Kong!. Svenska
Vet..Akad. HandUngar, Rd. 27. Stockholm.

GIFEEN, M. H. (1963)— Contributions to the Diatomfiora of South Africa. 1.
Diatoms of the Estuaries of the Eastern Cape Province. Hydrobio
logia 21: 201—265.

IIUSTEDT, F. (1927—1962) — Die Kieselalgen Deutsclilands, Osterreiclis und
defschweiz usw:Dr. L:~Rabeflhor5tS Kryptogamcnflora, Rd. VII,
Tell 1, 2 und 3. Leipzig.

— (1930) — BacillariophYta (Diatoiueae). Die Sullwasserflora Mitteleuropas,
Heft 10. 2. AuTh Hrsg. von Prof. Dr. A. Pascher, Jena.

— (1937) — Sui3wasserdiatomeefl von Island, Spitzbergefl und den Faroer
Insein. J3otanisches Archiv 38: 152—207.

— (1937—1939) — Systernatisehe mid okologisoho ~~tersuehungen uher die
DiatomeenflOra von Java, Bali und Sumatra. Arch.f. Hydrob.,SuPPl.,
Rd. 15 u. 16.

— (1942) — Sü!3wasser.DiatOmeen des indomaiayischen Archipels und der
Hawaii.InSeln. mt. Rev. Hydrob. Hydrog. 42: 1—252.

—(1943) — Die Diatomeenflora einiger HochgebirgSseen der Landschalt
Davos in den Schweizer Alpen. mt. Rev. Hydrob. Hydrog. 43: 124
(‘reil 1) und 225 (Teil 2).
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HUSTEDT, F. (1949) _Suowasser.DialotneerL Exploration du Pare National
Albert. Mission H. Damns (1935—1936). Faseicule 8. Jnstitut des
Pare Nationaux du Congo Beige. Bruxelles.

— (1955) — Marine Littoral Diatoms of Beaufort, North Carolina. Duke
University Marine Station, l3ulletin No. 6. Durham, North Carolina.

— (1957) — Die Diatomeenflora des FluI3syStCms dee Weser ira Gebiet der
uansestadt Bremen. AWL naturw. Ver. Bremen. 34 (3): 181—440.

LUND, J. XV. 0. (1946) — Observations on Soil Algae. 1. The Ecology, size
and taxonomy of British Soil Diatoms. Part 2. New Phytologist
45: 56—110.

MöT.DER, K. (1962) — Diatomeen aus den Gebirgen Sula und Kangari in
Sierra Leone \Vestafrika. Bulletin do la Commission Geologique de
Finlande. No. 198.

Sen MIDT, A. (1872—1960) — Atlas doe Diatomaceen.Kunde Fortgesetzt dumb
Martin Schmidt, Fr. Frieke, H. Heiden, 0. Muller und F. Hustedt.

Aseherslehen und Leipzig.TINLEY, K. (1958) — A preliminary Report on the Ecology of Lake Sibayi.
With special reference to the Hippopotamus. Natal Parks, Game and
Fish Preservation Board.

VAN HzunclC, I-I. (1880—1881) — Synopsis des Diatomées do Belgique.
Anvers.

EXPLANATION OF’ PLATE 97 (1)

1_S. Achnanthes Breenil n. sp. — 4—7. ,4chnanthes sibayiensis n. sp. —

8. Aznphiprora corrugala GIFFEN. —9,10. Amphora lacuscris n. sp. —11. Am
phora jenerri’na ALEEM et FIUSTEOT. — 12—14. Cocconeis pusitla n. sp. —

15. Cyclote Va substyloriitn n. sp. — 16, 17. Fragilaria breeistriata GauNow. —

18—22. Fragilaria exigaissima n. sp. — 23. Masiogloia SmithU Thwaitcs. —

24, 25. Navicula Brecnii n. sp. — 26. Navicula cryptolyra BR0CKMANN. —

27. Navicula sibayicn$iS n. sp. — 28. 29. Navicula subpatrickae n. sp. — 30.
Nitzschia amphibia GRUNOW. — 31. Stauroneis Karstcnii 10. Mut.uEn)
Flu ST EDT.
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Beiheft zur Nova Hedwigia
Elne Sammlung von Monographien aus dem Gesamtgebict der Kryptogamenlcunde

Herausgegeben von

P. Mattick und 3. Gerloff

Subscribers to the complete series will receive a special 10% discount. Reduced price for
the complete set (Hefte 1—21) so fax published or actually in the press is DM1075.50 ($268.75)

I-left 1 K. VER5EGHT, Die Gattung Ochrolechia. 1962. VI, 146 Sciten, 72 Abbildungen
auf 12 Tafeln, 2 Tabeflen. DM40.— (5 10.—)

Heft 2: B. Sosanrea, Monographie tier Gattung Hymenogaster Vitt. 1962. XII, 114 Sd-
ten, 2 Figuren, 8 Tafeln. DM 35.— (5 8.75)

Heft 3: H. P. FucHs, Nomenklatur, Taxonomie und Systematik der Gattung Isoetes
Linnacus in geschichtlicher Entwicklung. 1962. IV, 104 Seiten, 13 Tafeln.

DM 40.— (5 10.—)

Heft 4: J. KOHLMEYER, Index aiphabeticus Klotzschii et Rabenhorstil herbarii myco
logic1. 1962. XVI, 232 Seiten, 2 Tafein. DM 40.— (5 10.—)

Heft 5: M. A. Don, The Generic Names Proposed for Agaricaceae. 1962, IV, 320 pages,
DM 80.— (5 20.—)

Heft 6: S. KUROKAWA, A Monograph of the Genus Anaptychia. 1962. W, 112 pages.
9 plates. DM 40.— (510.—)

Heft 7: 3. W. THoMsoN, The Lichen Genus Physcia in North America. 1963. VIII.
212 pages, 1 figure, 25 plates, 36 maps. DM 60.— (:15.—)

Heft 8: R. HAVES, A Taxonomic Monograph of the Genus Equisetum Subgenus
Hippoehaete. 1963. IV, 124 pages. 22 plates. DM 40.— (510.—)

Heft 9: R. M. SCHUSTER, A Annotated Synopsis of the Genera and Subgenera of Le
jeuneaceae I: Introduction: Annotated Keys to Subfamilies and Genera. 1963. 204pages.

- DM 60.— (5 15.—)

Heft 10: A. K. M. NURUL JISLAM, Revision of the Genus Stigeoclonium. 1963. VIII,
168 pages, 47 plates, 315 figures. DM 60.— (5 15.—)

Heft 11: H. A. MILLER, H. 0. Wurnisa and C. B. B. B0NNER, Bryoflora of the Atolls of
Micronesia. 1963. VI, 94 pages, 31 plates, 2 tables. DM 40.— CS 10.—)

Heft 12: C. W. DODGE, Some Lichens of Tropical Africa IV: Dermatocarpaceae to
Pertusariacese. 1964. IV, 282 pages. 1DM 80.— (S 20.—)
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Heft 13: B. Y. DAwsoN, C. ACLETO and N. FOLDVIK, The Seaweed; of Peru. 1964. ‘Rn,
112 pages, 81 plates. OM 60.— (5 15.—)

Heft 14: S. L. vs.w LnmrNGHAar, Miocene Non-Marine Diatoms from the Yakima
Region, South Central Washington. 1964. IV, 80 pages, 56 plates. OAf 40.— (5 10.—)

Heft 15: A. CARDINAL, Etude sax lee Ectocarpacees de lit Manche. i964. VI, 86 pages,
41 planches. DM 40.— (5 10.—)

Heft 16: D. P. M. Baoww, A Monographic Study of the Fern Genus Woodsia. 1964.
X, 154 pages, 40 plates. DM 60.— (3 15.—)

Heft 17: 0. 0. AwAsvm, Catalogue of the Lichens from India, Nepal, Pakistan and
Ceylon. 1965. 137 pages. OAf 40.— (S 10.—)

Heft 18: D.A. REID, A Monograph of the Stipitate Stercoid Fungi. 1965. VIII, 376 pages,
50 plates (2 colored). DM 100. CS 25.)

Heft 19: J. H. WILCE, The Section Complanata of the Genus Lycopodium. 1965.
X, 233 pages, 40 plates, 17 figures. OAf 60.— (5 15.—)

Heft 20: L. GAtJTHIER-LIEVRE, Zygnérnacees Africaines. 1965. Ca, 280 pages, 73 planches.
OAf 100.— CS 25.—)

Heft 21: B. J. CH0LN0Ky, Die Diatomeen im Unterlauf des Okawango-Flusses.
B. J, CI-SOLNOKY, Diatomeenassoziationen aus einigen Quellen in Slidwest-Afrika
und Bechuanaland. Af. H. GIFFISN, Diatoms from the Hog’s Back Region of the
Amatola Mountains, Eastern Cape Province, South Africa. R, B. M. ARcrnEALD,
Some new and rare Diatoms from South Africa. 1966. Ca. 300 Seiten, 20 Tafeln.

DM 80.— (5 20.—)

A Revision of the Characeae
by RICHARD 0. Woon and K. hIAHORI

2 volumes. 1964—1965. Royal-octavo. 1346 pages, 403 plates, 28 figures. Cloth bound.

..-. .... . . DM300.—($7&—)
“This monograph is another proof of the high degree of perfection that can nowadays be
reached in cryptogamy. Modern communications are such that there is no need anymore
not to consult all basic material, whereever it may be, provided of course it is extant. Most
taxonomic institutes are now also equipped to do cytological and chemical research, The
notion that held-study is a primary condition also for cryptogamy is fortunately wide-spread.
The maic conditions for a work like this, however, remain that of undivided devotion to
one’s subject, perseverance to master all details, and a thorough knowledge of the meaning
of tazononiy in aU its facets. The Revision of the Characeae by Wood and Imahori is proof
that these conditions have been met with great success.”
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