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ABSTRACT 
Ever since the genera Palaeovittaria and Noeggerathiopsis were first established it seems that sepa

rating them has posed problems for many palaeobotanists, yet the original definitions noted clear 
and unambiguous generic differences in their leaf venation; these characters are now applied in 
the identification of South African leaves. In Palaeovittaria leaves the veins run toward the margin 
over the entire length of the lamina, and they radiate fan-wise in the apical portion . In Noeggera
thiopsis , on the other hand , the veins appear to run parallel to the margins over the whole length 
of the lamina , from base to apex, and they intersect the margin only in the apical region. Inter
pretation of the chronos tra tigraphic dis tri bu tion of Palaeovittaria F eis tman tel, 1876 has a lso been 
problematical. It has been regarded on the one hand as a genus restricted to late Permian floras, 
and on the other as a very early member of Glossopteris floras, thus implying an early Permian age. 
The reason for this discrepancy is discussed. It is concl uded that by direct interpretation of the 
avai lable data, Palaeovittaria must be regarded as a late Permian taxon. 
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INTRODUCTION 
The genus Palaeovittaria was described by Feist

mantel (1876a) on the basis of material collected 
from the Raniganj Coalfield, Raniganj Stage of the 
Damuda Series of India. He noted that most Lower 
Gondwana plants that were then known came from 
this Stage. The stratigraphic position of the Rani
ganj Stage as the highest horizon of the Damuda Se
ries was already well established by the time Feist
mantel began his study of the floras. This 
stratigraphic interpretation has not altered since, in 
spite of considerable disagreement among 19th cen
tury geologists and palaeontologists about its age. 
(Feistmantel (1876a: 334) designated the highest 
horizon in the Damuda Series the "Raniganj-Kamti 
group". In the present paper the terminology ofLak
hanpal, Maheshwari and Awasthi (1976) is fol
lowed, and accordingly the Indian fossiliferous beds 
discussed are referred to as "Raniganj Stage".) 

The precise description of Palaeovittaria kurzii (the 
only species of the genus known by Feistmantel) , 
combined with knowledge of other components of 
the well known Raniganj floras and of their strati
graphic position, have offered a stable basis for fur
ther studies. However, in spite of this, certain initial 
uncertainties and later misconceptions have con
tinued to hinder proper understanding of the genus 
Palaeovittaria. The main problem concerns its 
chronostratigraphi..c distribution - a consequence 
of a longstanding tlebate on the age of several geo
logical horizons, including the Raniganj Stage. 
Another problem has been the difficulty of separat
ing Palaeovittaria from other genera, notably Noegge
rathiopsis; this difficulty is compounded by the old ar
gument on the distinction between Cordaites and 
Noeggerathiopsis. Furthermore, classification of 
Palaeovittaria in the same suprageneric category as 
Glossopteris is considered questionable. These prob
lems are discussed in the light of Feistmantel's con
ception of the genus Palaeovittaria. 

THE GENUS PALAEOVITT ARIA 
FEISTMANTEL 1876. 

Definition of the genus Palaeovittaria and of the 
species P. kurzii by F eistmantel. 

Nine leaves, evidently all coming from a common 
point, were recognised by Feistmantel (1876a) as 
constituting a new genus of fossil ferns. He thought 
the aggregation ofleaves was not due to insertion on 
a common stalk, but rather to associated growth out 
of the rhizome (Feistmantel, 1876a: 369). According 
to Dr. Kurz, then Curator of the Botanical Gardens 
ofCaicutta, the character of the nervation was simi
lar to that of the living fern genus Vittaria, hence the 
generic name Palaeovittaria given to the fossils by 
FeistmanteI. 

Feistmantel (1876a: 368) described the new genus 
as follows: "There is a distinct midrib (rachis, costa) 
in the lower part of the frond, pretty broad, becom
ing thinner upwards and vanishing completely in the 
apical portion. 

"The secondary veins pass at very acute angles to-

wards the margin, where they are a little incurved; 
they are single and forked as in Taeniopteris ... 

"Diagnosis: Frondibus simplicibus, oblongato-ovalibus, 
costa apicem versus evanescente. Nervis secundariis sub 
angulo acutissimo eggredientibus. Nervatio Vittariae." 

In his description of P. kurzi (= P. kurzii) he added 
the following characters (Feistmantel, 1876a: 368-
369): the leaves are "generally oblong-spathulate, 
entire on the margins, but they are sometimes deeply 
emarginated and therefore bilobate at the apex"; the 
veins are "pretty straight towards the margin", in 
the apical portion they "radiate fan-wise", and they 
are "alternately single and forked; the furcation oc
curs at different parts of the length of the veins, all of 
which are regularly equally distant from one 
another"; no distinct peduncle could be observed. 

Diagnosis of P. kurzii: "Frondibus aggregatis, simpli
cibus, oblongato-ovato-spathulatis, margine integris, non
nunquam apice excisis, nervo medio (costa) injeriore in parte 
crassiore, dimidiam partem versus evanescente; nervis secun
dariis sub angulo acutissimo e rhachide exeuntibus, in parte 
apicali radiantibus, simplicibus et furcatis; marginem versus 
incurvatis, sequente precedentem ea in parte attingente" 
(Feistmantel, 1876a: 368). 

Feistmantel (1876a) distinguished Palaeovittaria 
from Sagenopteris by the lack of anastomoses in the 
former, and from Taeniopteris by the more acute angle 
at which the secondary veins pass out from the mid
rib in Palaeovittaria. He noted , moreover, that Tae
niopteris has a midrib extending to the apex of the 
leaf, whereas in Palaeovittaria the midrib is confined 
to the lower part of the leaf. 

He later compared Palaeovittaria with Noeggera
thiopsis Feist. and Rubidgea Tate, noting that the lat
ter two genera are distinguished from Palaeovittaria 
by their lack of a midrib. He observed that the veins 
radiate from the base in Noeggerathiopsis. The veins of 
Rubidgea are much more oblique than those of Palaeo
vittaria and are curved, not straight (Feistmantel, 
1881: 91). 

The distinguishing character given for Palaeovitta
ria - presence of midrib - is similar to that of Glos
sopteris, and has been the cause of much of the confu
sion. Pant and Verma (1964a) examined 
Feisqnantel's type material, and they spoke of "ill
defined midrib ... ", and "closely arranged parallel 
veins ... " in P. raniganjensis Pant and Verma, indi
cating that they could find no clear midrib in the 
Palaeovittaria leaf. Even the drawings of Palaeovittaria 
leaves that illustrated the original description (Feist
mantel, 1876a: pI. XIX, figs 3-4) show no distinct 
midrib in any of the specimens. 

From Feistmantel's description and illustrations 
the following diagnostic characters of the genus 
Palaeovittaria can be gleaned: veins in the central 
zone of the basal portion lie parallel to each other, 
while those lateral to this parallel-veined zone pass 
out at acute angles and intersect the margin along its 
entire length from base to apex; they are straight, 
incurving slightly only at the margin; they are single 
and forked, and equidistant from one another. 

Although these generic characters make separ
ation possible, Palaeovittaria has nonetheless often 
been confused with other genera by later authors. 



Separation of Palaeovittaria from other genera 
Although Feistmantel himself did not compare 

Palaeovittaria with Glossopteris, the single and forked 
veins lacking anastomoses of the former separate it 
not only from Sagenopteris, as he noted, but also 
from Glossopteris. Pant and Verma (1964a: 46) drew 
attention to the fact that misidentifications have oc
curred in the past when leaves with anastomosing 
venation have been referred to Palaeovittaria. More 
recently, the leaves with anastomosing and arching 
venation referred by Anderson and Anderson (1985: 
109) to Palaeovittaria goedehoopensis have been simi
larly misidentified; they are Glossopteris leaves. 

Although Feistmantel distinguished Palaeovittaria 
from Rubidgea, Anderson and Anderson (1985) con
sidered Rubidgea Tate 1867 a synonym of Palaeovitta
ria Feistmantel 1876, but they did not put forward 
any reasons to support their proposal. These authors 
also overlooked the fact that Seward (1907) regarded 
Rubidgea as a synonym of Glossopteris, and Seward's 
conclusion was later confirmed (Kovacs-Endrody, 
1977). Other problems regarding Palaeovittaria and 
Rubidgea relate to chronostratigraphic consider
ations; this will be returned to below. 

Separation of Palaeovittaria from Glossopteris is not 
difficult if the diagnostic characters of both genera 
are not ignored; mere comparison of the formal defi
nitions of Palaeovittaria and the erstwhile Rubidgea 
(Tate, 1867) will reveal obvious differences between 
them. However, discrimination between Palaeovitta
ria and Noeggerathiopsis presents real problems be
cause Feistmantel himself did not separate these two 
genera clearly. Comparison of his diagnoses (Feist
mantel, l876a: 368; 1879: 23), shows a lack of dis
tinct diagnostic characters other than the presence 
or absence of a midrib. The definitions of the two 
genera by Pant and Verma (1964a: 48; 1964b: 23) 
similarly offer no help in generic separation of their 
leaves. However, by reference to the definition of 
Noeggerathia hislopii (Bun bury, 1861: 334), the two 
genera can be distinguished on the basis of their ve
nation. This is based on Feistmantel's (1879) view 
that his new genus Noeggerathiopsis "comprises all the 
Indian leaves formerly mentioned as Noggerathia . .. . 
Sir Ch. Bunbury's figure represents a very fragmen
tary specimen from which it would scarcely be poss
ible to recognise the species again. But from his des
cription it can be seen that he had several portions 
before him from which he formed the diagnosis; and 
there are also in the Geological Museum several 
specimens of this fossil in the collection from the 
Nagpur district, so that there is no doubt in identify
ing this plant from other localities ." He then re
peated the whole of Bun bury's (1861) description of 
Noeggerathia hislopii (Feistmantel, 1879: 23-24). Thus 
the type species of Noeggerathiopsis is based on Bun
bury's published definition, and it has no type speci
men to represent the taxon. Bunbury's description 
has evidently been overlooked by several subsequent 
authors. Pant and Verma (1964b: 22) stated that in 
"1861 Bunbury described an impression of the basal 
fragment of a Cordaites-like leaf' and "Feistmantel 
(1879) made a new genus, Noeggerathiopsis, for Bun
bury's leaf fragment ... ". Anderson and Anderson 
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(1985: 144) also consulted Bunbury's "sketch of (a) 
very fragmentary specimen". 

According to Bunbury's (1861: 334) description, 
the veins are "numerous, all equal and uniform ... 
strong and rather coarse, radiating from the base, 
but spreading very gradually and forming very small 
angles with one another, so that for any short dis
tance they appear nearly parallel; they are once or 
twice forked ... , the branches diverging very gradu
ally, and all end in the terminal margin". 

Analytical reading of the descriptions, and com
parison of the illustrations of the two genera (e.g. 
Feistmantel, 1876a: pI. XIX; 1881: pis XLIV, 
XL V), discloses the main distinctive characters: in 
Palaeovittaria leaves, the more laterally placed longi
tudinal veins diverge toward the margin even in the 
basal portion of the lamina; the veins near the mid
line are more nearly parallel. In contrast, Noeggera
thiopsis leaves have longitudinal veins that appear 
parallel over the entire lamina; these veins do not 
intersect the margin in the basal portion, but tend to 
do so only towards the apex of the lamina. Although 
examination of a series of Noeggerathiopsis leaves 
shows that some veins do indeed intersect the mar
gin before the apex, the general and uniform appear
ance of parallelism of the venation over the whole 
Noeggerathiopsis leafis typical and unmistakable. 

A possible misidentification by Feistmantel him
self must be mentioned: he identified Australian 
leaves as Noeggerathia spathulata (sic, = N. spatulata 
Dana) and N. media Dana, which he thought to form 
one species, and he also placed Dana's species into 
Noeggerathiopsis. However, the three illustrated 
leaves clearly show a midrib-like midline, and in one 
drawing the veins in the basal portion run to the 
margin (Feistmantel, 1890: 154, pI. XXI, figs 3-5). 
These leaves, as judged from the illustrations, be
long to Palaeovittaria. The signific4nce of this possible 
misidentification lies in a conception of Dana's spe
cies Noeggerathia spatulata that differs from the con
ceptions of both Dana and Feistmantel- it can in
clude several different genera and species from 
several different horizons, including amongst them 
P alaeovittaria itself. 

Taxonomy of non-cuticular cordaitalean leaves. 
The argument of Rigby, Maheshwari and Schopf 

(1980: 17-21) is based on a preconception: that in 
cordaitalean leaves only epidermal characters have 
diagnostic value. They rejected the importance of 
shape, apex, base and venation characters for 
specific identification. Consequently, these authors 
regard as indistinguishable such species as N. spatu
lata Dana, with short leaves about 60 mm (2i inches) 
long, which are spatulate with very fine, rather indis
tinct venation (Dana, 1849: 715) , and N. hislopii 
Bunbury, which has narrow, wedge-shaped leaves, 
the largest fragment being about 140 mm (5i inches) 
long, with strong and rather coarse venation (Bun
bury, 1861: 334). They proposed that all non-cuticu
lar cordaitalean leaves identified from Lower Gond
wana strata to date be given the name Cordaites 
spatulata (Dana) Rigby , Maheshwari & Schopf. 
Thus, since Cordaites spatulata sensu Rigby, Mahesh-
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wari and Schopflacks preserved cuticle, it had to be 
diagnosed on the basis of external characters, 
notwithstanding the fact that these authors consider 
such characters unimportant in specific determina
tion. Consequently, they delimited the "species" so 
broadly that their diagnosis is applicable to any 
"cordaitalean" leaf, including the original illustra
tion of Palaeovittaria kur:::;ii itself (Feistmantel, 1876a: 
pI. XIX, figs 3-4). These authors also include under 
Cordaites spatulata the three drawings by Feistmantel 
(1890: pI. XXI, figs 3-5) mentioned above, in which 
the illustrated leaves bear the characters of Palaeovit
taria. 

One of the most important misconceptions in the 
paper under discussion is the authors' mistaking the 
mode of preservation for a diagnostic character. 
Rigby, Maheshwari and Schopf(1980) spoke ofspe
cies lacking cuticle; species, however, do not "lack 
cuticle" - only fossil specimens do. According to the 
authors, cuticular species require new genera. Con
sequently, when the epidermal structure of one par
ticular leaf is illustrated (Seward and Sahni, 1920: 
pI. 1, figs 1-5), it is not listed under Cordaites spatulata; 
but the same leaf, as illustrated by Feistmantel 
(1881: pI. XXIX, fig.2.), is included in the "spe
cies" . 

Seward and Sahni (1920: 7) were of the opinion 
that a "more thorough investigation of the details of 
epidermal features \is likely to be of considerable as
sistance in specific tliagnosis and as an aid to the ge
neric affinities of fossil impressions. On the other 
hand the direct utility of this line of work in phylo
geny is open to doubt." It is noteworthy that, ever 
since Zeiller (1896) first stud ied the cu ticle of Noegge
rathiopsis leaves, students of epidermal structures 
have been unable to reach unanimity on whether or 
not Noeggerathiopsis and Cordaites were two separate 
genera. Therefore the current confidence in the use 
of epidermal features in classification seems unjusti
fied. If all "non-cuticular cordaitalean leaves" from 
all Lower Gondwana horizons are to be lumped 
under one binomen, neither the stratigraphic distri
bution nor the phylogeny of these plants will be ever 
known-for the great majority ofleaffossils are pre
served without cuticle. 

It is necessary to compare many specimens to rec
ognise, among individual features, characters that 
have diagnostic value. The rarity of preserved cuti
cles in these fossils might explain why study of cuti
cles has so far been unable to provide data of value in 
either specific or generic identification. The major 
point of concern here, however, is that the method 
proposed by three acknowledged experts would 
make the separation of Palaeovittaria and Noeggera
thiopsis practically impossible. 

The proposition that Palaeovittaria and Glossopteris 
might be in kinship relation was initially based on 
certain similarities in epidermal features; one frag
ment identified as Palaeovittaria was investigated 
(Srivastava, 1957). Pant and Verma (1964a), in 
their study of the cuticles of Palaeovittaria leaves, did 
not suppport this conclusion. The classification of 
the two genera in the same higher taxanomic cat
egory is in any case questionable on grounds other 
than just the co.ntradictory results of the cuticular 
studies. 

Classification of Palaeovittaria. 
Feistmantel classified all fern-like fronds as Fil

ices, placing Palaeovittaria in the Order Taeniopte
rides, and Glossopteris in Dictyopterides (Feistman
tel: 1876a). Following recognition of the 
pteridosperms, Feistmantel's classification lost ac
ceptance. Later authors have placed Palaeovittaria in 
Glossopteridaceae (Sporne, 1965), Glossopteri
dopsida (Lakhanpal et aI., 1976), Glossopterido
phyta (Ie Roux and Anderson, 1977) and in Ottoka
riales = Glossopteridales (Anderson and Anderson, 
1985). These few examples illustrate the indecision 
in the conception of "glossopterids" as a family, or a 
division, or a taxon of any rank in between. The lack 
of clarity about Glossopteris as a taxon or about its 
systematic position in the plant kingdom is plainly 
evident. Classification of Glossopteris and Palaeovitta
ria together in the same suprageneric taxon is prob
ably meaningless as decisions in classification must 
be supported by character comparisons, and the 
characters of glossopterids that would indicate their 
category, and thereby their systematic position, are 
still unknown. As noted above, the value of the evi
dence offered by cuticular studies is questionable. 

Might the fructification of Palaeovittaria be of help 
in determining its relationships? Plumstead (1958) 
described Palaeovittaria with the glossopterid fructifi
cation Lanceolatus, but this was not accepted as a 
valid taxon (see discussion in Rigby, 1978). More
over, the impressions preserved on the Palaeovittaria 
leaves which were assumed to be the fructifications 
are so lacking in structure that they do not reveal any 
diagnostic characters. 

Thus, for the time being the relationships of 
Palaeovittaria cannot be clarified because of lack of 
evidence. But this has not prevented Palaeovittaria 
from becoming incorporated into a number of hy
potheses of plant phylogeny and evolution. 

Stratigraphic position of the type locality of 
Palaeovittaria. 

The exact locality from which the fossil plants dis
cussed here were collected from the Raniganj Coal
field is not known, and this introduces one of the un
certainties surrounding the stratigraphic position of 
Palaeovittaria. According to Feistmantel (1881: 91, 
135) the plants collected by J. Wood-Mason be
longed to the flora of the Raniganj Stage, a conclu
sion that has never been contradicted, either by con
temporary or by later geologists and palaeobotanists 
(e.g. Lakhanpal et aI., 1976). In 1876, when Wood
Mason collected the fossils and Feistmantel pub
lished his study on them, the stratigraphic position 
of the Raniganj Stage as the highest unit of the Dam
uda Series was already well established, and this in
terpretation has not changed since. The Wood-Ma
son collection seems to have been derived from one 
fossiliferous bed, according to Feistmantel's (1876a) 
discussion of the matrices of slabs collected by the 
officers of the Geological Survey of Calcutta com
pared with those collected by Wood-Mason. Wood
Mason's specimens are preserved in a dark grey 
shale covered throughout with a thin film of coal 
(Feistmantel, 1876a: 336-337). Apart from the 
Palaeovittaria specimens, he also collected the type 



specimens of Belemnopteris from th is locali ty - yet 
Palaeovittaria is regarded by some authors as an early 
Permian gen us, while Belemnopteris is regarded as 
la te Permian (e.g. Anderson and Anderson, 1985). 
There is absolutely no evidence for di fferent chrono
stratigraphic distribution of the two genera, and 
they share the same type locali ty. This difference in 
attributed ages for the two genera is a consequence of 
an old debate that is not ye t over. 

The "Great Debate" on bio- and chronostrati
graphic correlation. 

Though 1876 was only his second year in India, 
Feistmantel's six publications written in that year 
form part of the "Great Debate". Even then antag
onism and disputes over the theory and practice of 
correlation already had a long pedigree (see re
ferences in Feistmantel's publications for the views 
held by the two opposing schools). 

In essence, the argument was based on the follow
ing: one group of stratigraphers (among which was 
Feistmantel) insisted that correlation must always 
be based on the fossils actually present in the horizon 
or area under investigation, irrespective of whether 
they were the remains of marine, terrestrial or fresh
water animals or plants; the choice of the other 
group fe ll on marine animals alone, irrespective of 
whether such foss ils were presen t or absent in the 
horizon in question. T he leading geologist of the lat
ter group was Blanford . 

The reasoning proced ures followed by the two 
schools of stra tigraphers can be distinguished as "di
rect" and " indirect" interpretations of data, respec
tively. In the 19th century there were considerable 
discrepancies in the deduced age of practically all 
the horizons in Australia and India, depending on 
whether the age estimates were arrived at by direct 
or indirect interpretations of the data as outlined 
above. The argument was most intense on the age of 
Lower Gondwana strata. Before the term "Gond
wana System" was introduced, the lower portion of 
the system was designated the " Plant-bearing Se
ries" (Oldham, 1870: 4; Feistmantel, l876a: 329); 
the Damuda Series, too, preserved only the remains 
of terrestrial floras. Thus, information based on di
rect observation was solely in the hands ofpalaeobo
tanists. According to the occurrence of fossil plants 
that also occurred in European floras, the palaeobo
tanists determined the age of the Damudas as Me
sozoic (Triassic, according to Feistmantel, l876b). 
However, according to marine fauna in Australia, 
the age of the Damudas in India would be Carbon
iferous (Blanford, 1876). 

In the case of South African floras, Zeiller (1896) 
determined the age of the Transvaal floras as Permo
Triassic by direct interpretation of the fossil data, 
while Seward (1897), on indirect interpretation, 
concluded that they were late Carboniferous-early 
Permian, as proposed by Blanford and by Waagen, 
who was a specialist on marine fauna. An early Per
mian age for the Vereeniging floras is now also de
duced from correlation with microfloral zones estab
lished for marine strata in Australia (Anderson and 
Anderson, 1985).The majority of authors who have 
published on South African floras since then seem to 
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have been followers of Seward. Evidently the dispute 
between the two schools is not only pver their respec
tive conclusions about the age of the floras, but there 
is also disagreement over their procedures in dealing 
with the fossils: those who base the age estimate on 
direct observation of fossi ls in the investigated area 
follow the rules of traditional taxonomy; others start 
from an acceptance of an early Permian age for the 
Transvaal floras, and interpret the plants according 
to this age. 

Chronostratigraphic conclusions concernmg 
Palaeovittaria leaves. 

In his last publication on southern floras Feist
mantel (1890) assigned the Indian Talchir-Karhar
bari beds a "Permo-Carboniferous" age, by which 
he meant the late Carboniferous and the entire Per
mian. He retained a Triassic age for the Damuda Se
ries. Later stratigraphers modified this chronostrati
graphic succession, considering the Talchir and 
Karharbari Stages to be Lower Permian, and the up
per Damuda (i.e. the Raniganj Stage) Upper Per
mian . In India Palaeovittaria i~ still known to be re
stricted to the Upper Permian Raniganj Coalfield 
(Lakhanpaletal., 1976). 

Zeiller's (1896) age determination o[[ossilife rous 
beds in the Transvaal was based on similarities bet
ween South African and upper D amuda (Raniganj) 
floras, and his conclusions have not been overturned 
by la ter authors . As noted above, the difference bet
ween Zeiller 's (1896) and Seward 's (1897) conclu
sions was based on their differing approaches to bi
ostratigraphic correlation. Direct and indirect 
interpretations of Palaeovittaria leaves in Transvaal 
floras also yield considerably different results . 
According to the direct interpretation of the data, 
the presence of Palaeovittaria is ore more piece of evi
dence for correlating the Tran vaal and Raniganj 
floras, and thus for assigning it a late Permian age. 

Palaeovittaria leaves have been identified from the 
Vereeniging Ecca floras of the Transvaal, which 
were assumed to be Lower Permian (Plumstead, 
1958); the range of the genus was extended from U p
per to the Lower Permian on the grounds that it was 
found with Gangamopteris (Plumstead, 1962). Later, 
some other fossil leaves were found south of Middel
burg, Transvaal, in a zone closely associated with 
tillites and considered to be Upper Carboniferous in 
age; according to Plumstead (1966) these leaves ex
hibited some features in common with Palaeovittaria, 
some with Gangamopteris and some with leaves de
scribed as Noeggerathiopsis. She interpreted them as 
probably transitional between the Glossopteridae 
and its ancestral form, the dichotomous veins, pau
,city of anastomoses and the absence of a midrib be
ing regarded by Plumstead as primitive features 
within Glossopteridae. She informally named the 
leaves "Proto-Glossopteridae". The concept of 
Proto-Glossopteridae was further developed by 
others (see a short compilation in Guerra-Sommer 
and Cazzulo-Klepzig, 1981), one result of which was 
the inclusion in it of Rubidgea. In this way the genus 
Rubidgea came to be a genus "typical" of Lower Per
mian (Sakmarian) strata. 
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Anderson and Anderson (1985) regarded Palaeo
vittaria as intermediate between Noeggerathiopsis and 
Gangamopteris, implying generic relationships be
tween the three genera, notwithstanding the fact 
that they classified Palaeovittaria and Noeggerathiopsis 
into two different classes, and rejected the name 
"Gangamopteris» - considering it a synonym of Otto
karia. They placed the leaves investigated by 
Plumstead into Palaeovittaria, and in this way too 
Palaeovittaria became one of the few plant taxa of the 
Dwyka Formation, the lowest member of the Karoo 
Sequence. According to Anderson and Anderson 
(1985), Palaeovittaria was widespread in Gondwana 
Lower Permian strata, and P. kurzii was primarily a 
Lower Permian species. Rubidgea, being a synonym 
of Palaeovittaria, is therefore also regarded by them as 
a Lower Permian genus; and yet Rubidgea Tate 1867 
was originally described from the late Permian 
Beaufort Group of South Africa. 

The views discussed above were based on a pre
supposed early Permian age for the Vereeniging flo
ras, and on the association of tillite with the zone 
from which the "Proto-Glossopteridae" came. The 
evidence for direct glacial deposition in the latter 
locality is not beyond dispute (Anderson and 
McLachlan, 1976). I must concede that, following 
Plumstead, I considered certain features in a leaf 
from a Mesosaurus-bearing stratum indicative of an 
"advanced" form of Glossopteris (cited in Anderson 
and McLachlan, 1 ~76: 36). Although Oelofsen and 
Araujo (1983) concluded that the South African 
Whitehill Formation and the South American Irati 
Formation, both of which contain mesosaurid rep
tiles, are contemporaneous (probably Kazanian), I 
regard my earlier view as now erroneous. The 
characters regarded by Plumstead as primitive for 
glossopterids occur in the leaves of several species 
originally described from late Permian strata, 
Palaeovittaria kurzii being one of them. Furthermore, 
there is no evidence for the classification of Palaeovit-

taria as a glossopterid. 
The old "Great Debate" seems to have been for

gotten in the intervening decades and palaeon
tologists, including palaeobotanists, have been un
aware of the two opposing trends in biostratigraphic 
correlation. Consequently, many cross-references 
between the two antagonistic groups have occurred, 
relying on age determination sometimes based on di
rect interpretations of data, and at other times on 
indirect interpretations. Palaeovittaria as an early 
Permian genus, and as a primitive glossopterid, is an 
example of the result of indirect interpretation of 
data, whose validity it is difficult to prove without 
falling into the trap of circular reasoning. 

The generic characters of Palaeovittaria In 

South African leaves 
Because he knew only one species of Palaeovittaria, 

Feistmante1 could not know which characters had 
generic or specific significance. Investigation of 
leaves from the flora of Ham mans kraal discloses the 
following characters of the genus (figs 1-8): in the 
basal portion a few stronger veins run parallel in the 
midline (figs. 1,2,4). Thinner veins pass at very 
acute angles from the base and from the stronger 
veins in the midline (fig. 4) to meet the margin along 
its entire length (figs. 5,7), including in the basal 
portion of the leaf. The veins are moderately straight 
and regularly equidistant from one another, except 
where bifurcations occur (figs. 2,4,5,7). Although 
they bifurcate, they do not anastomose (fig. 2). 

Feistmantel thought the slightly incurved veins at 
the margin to be a generic character, but this charac
ter is evident in only some of the leaves (figs 1,3, 7). 

The paucity of the material does not allow specific 
identifications, but differences in size, shape and ve
nation suggest the presence of several species of 
Palaeovittaria in the Hammanskraal flora. For com
parison of venation a Noeggerathiopsis leaf is illus
trated (fig. 8). 

Figure I Palaeovittaria leaffrom Hammanskraal , Transvaal, cat. no. H .!. 183, in the collection of the Geologi
cal Survey, Pretoria. 
In the basal portion the smallleafis divided into right and left halves by veins that are closely spaced 

and parallel in the midline, and that run towards the margins laterally. 



Figure 2 

Figure 4 

Palaeouittaria leaf from Hammanskraal Transvaal 
cat. no. H.I. l83a, in the collection ofth~ Geological 
Survey, Pretoria. 
A few parallel veins are noticeable in the basal por
tion . In the apical portion the venation radiates fan-

wise. 

Figure 3 
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Palaeouittaria leaf from Hammanskraal, Transvaal, 
cat. no. H.I. 247, in the collection of the Geological 
Survey, Pretoria. 
The veins are moderately!s traight and equidistant 
from one another. The parallelism of the venation 
in the right and left halves of the lamina is clearly 

visible. 

• f 

Palaeouittaria leaf from Hammanskraal, Transvaal , cat. no. H.I. 206, in the collection of the Geological Survey, 
Pretoria. 

Minor veins pass from the major veins in the midline. 
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FigureS 

It) 
N 

J: 

, 
Palaeovittaria leaf wi th Glossopteris parallela F eis t. 
and G. taeniopteroides Feist. from Hammanskraal, 
Transvaal, cat. no. H.I. 25, in the collection of the 
Geological Survey, Pretoria. 
Note that in the Palaeovittaria leaf the veins meet the 

margin along the entire length of the lamina. 

Figure 6 Apex of Palaeovittaria leaf from Hammanskraal, 
Transvaal, cat. no. H.I. 150, in the collection of the 
Geological Survey, Pretoria. 
Note the fan-wise radiation of the veins in the apical 

portion. 

Figure 7 Palaeovittaria leaffrom Hammanskraal, Transvaal, cat. no. H.L 165a, in the collection of the Geologi
cal Survey, Pretoria. 
The straight and regularly equidistant veins meet the margin over the entire length of the leaf. The 
lamina is divided longitudinally into right and left halves by the stronger veins in the midline and 

those that run right and left towards the margin. 
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Figure 8 Noeggerathiopsis leaf from Vereeniging, Transvaal, cat. no. BP/2/13517, in the collection of the Bernard Price 
Institute for Palaeontological Research,Johannesburg. 
Note that the veins run parallel to one another and to the leaf margins, except in the basal portion where they 
splay because the base of the leafis narrow and wedge-shaped. There is no clear division of the lamina into 
right and left halves by lateral veins that run to the margins on either side, as they do in Palaeovittaria. 
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