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Abstract

A critical study of the relevant literature reveals that
the Australian records, which claim the intermingling of the
Glossopteris floras (Permiasn) with the Thinnfeldia-Teeniopteris
flora ETriaasic), are either incorrect or unreliasble. 1In Australia,
the two floras are therefore still satisfactory guides for the
separation of "alseozoic from llesozoic rocks.

Introduction,

It is commonly claimed that plant fossils are unsuitable
or, at the least, unrelisble for age determination and correlation
of rock sequences in Australia, It cannot be denied, of course,
that the rate of evolution in plants is considerably slower thsn
in animals, Consequently, the ranges of individusl plant genera
and species over parts of the geological time scale are greater
than of most animals., This does, however, not rule out the
probability that within the confines of & small continent like
Australia certain major steps in the evolution of past plant life
can be relied upon as being homotaxial wherever we find their
record in the rocks. The fact that in plents the spacing in time
of characteristic evolutionary events is of the "order" of Periods
of the geologicel time scale rather than Epochs or Ages does, in
principle, not 2ffect their usefulness,

#Whether these events are found to coincide or not with
particular events in the animnl kingdom is & problem that belongs
in another category of scientific analysis; but it cen be said
that, in one way or another, such correlation can commonly be
carried out with & rensonable degree of accurscy. Among the in-
compsrably more numerous characteristic steps of evolution in the
animel kingdom there will always be one or some which come very
close in time to the particulsr event in plant evalution which we
desire to correlate,

In Australia it hes long since been recognised thast each
of the floras of the lete Devonian, the Carboniferous, the Permisn,
and the early Mesozolic has & remarkeble individuslity. The
presence or absence of certain genera = in the case of the
Lycopodiales even specles - is @& good indication of the age of the
relevant beds. The doubts that have been raised were concerned
chiefly with the degree of relisbility of such age determinat ions.
In many cases, however, students of the subject have been able to
demonstrate that it was the apparently contrary evidence which
was unrelisble or incorrect. Nevertheless, the general attitude
towards the reliabillity of plant fossils for are determination still
seems to be one of slight distrust; ie., while recognition of the
individuality of the above mentioned floras during the times of
their acme is widespread and unchsallenged, there remsins among
geologists and some palaseontologists the notion that there is no
clean separation possible between these floras. The change froa
one to snother is belleved to be gradusl, and this notion leads
to the idea that snywhere, sooner or loter, beds might be found
in which the characteristic representatives of two successive
floras occur intermingled.

This marginal case is, of course, theoretically conceivable
and possible. To demonstrate and prove its actual existence in
the rocke-record is, however, quite another and often impossible
task. The resson why it is so difficult to find beds which conéain
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such & transitional flore lies in the fact that the probability

for the preservation of a rock-record of the comparastively short
time interval, which sew the transitionsl flora, is very much
smaller than the probabllity of preservation of rock-records of the
long time interval, during which the two successive floraes displayed
their individuslity to the full.

The appreciation of the principles of probsbility calculus -
which belong intrinsically to the concept of a geological time
scnle - Should keep palaeontologists always on the alert against
unqualified evidence referring to the discovery of alleged
intermingling of successive floras or faunaes which are elsewhere
separate, A common source of error in that regard is the 8 priori
uncritical acceptance of "Formstions™ as rock bodies of continuous
sedimentat ion, from which all fossils collected are assumed to
have lived contemporaneously, roughly spesaking. However,
contemporaneity is in no way proved by &n ungualified statement
such as "all these fossils occur in the Z-Formation™. It is quite
likely thaet, apart from different localities, some come from the
bottom part, others from the top of what is believed to be "a
Formation", In order to demonstrate how distorted that kind of
stratigraphical record may become one has only to assume that the
deposition (assuming continuous deposition) of the Z-Formation
required the better part of two Epochs of the geologicel time scale -
e case that is not at 8ll rare., Strietly spesking, the one~time .
co-existence of the now petrified forms found in the Z-Formation
can only be regarded as proved, if the fossils are found to occur
indiscriminately throughout the formation.

with these general remarks as & background it will be
realised from the following examination of the relevant literature
why the existence of beds, in which the Permian Glossopteris flora
is sllegedly intermingling with the early Mesozolic Thinnfeldia-
Taeniopteris flora, cennot be regarded &s proved. It will, in any
case, be demonstrated that any ascceptable evidence, if it exists
at 8ll, has not yet made its way into the geological literature.
It is therefore, in Australia, still convenient and practicable to
separate Mesozoic from Palaeozoic rocks, in the absence of ether
evidence, by means of the plant genera Thinnfeldie, Tseniopteris,
end Glossopteris.

Clossopteris and Taeniopteris

Discarding as unrelinsble some records from the times when
Australiasn stratigraphy was ip its infascy there are, as far as 1
can ascertain, only three localities in Australia from which the
intermingling of Glossopteris with Taenio?teris has ever been
recorded. These localities are (a) Betts's Creek and (b) Galsh
Gorge in the Hughenden district of Queensland, cnd (¢) the shaft
of the Sydney Harbour Colliery in New South Viales. This scarcity
of records is not surprising, it bears out what was said above sbout
the probability of preservation of the rock-record.

(a) Betts's Creek, Queensland - One of the three records, Betts's
Creek, can be disposed of at occs., It arose in 1944 from a
misreading.

Betts's Creek is the fomous locality of which Rands (1891)
and Jack & Etheridge (1892) had claimed that Clossopteris occurs
in the Upper Cretaceous (their "Desert Sandstone”). 1t took some
time until this error was rectified. Haitland (1898) was the first
to show that Rands' Glossopteris beds could not by Upper Cretaceous,
although he still considered them to be of llesozoic age. The
problem was eventually solved when Reid (1916) published the
results of his speclal investigation. He showed thot tectonically
vndisturbed sandstone and shale formations containing Taeniopteris
("Desert Sandstone") unconformably overly folded and feulted beds
with Glossopteris (his Betts's Creek Series). Reid correlated the
former with the Jurassic walloon Series and proved conclusively
that the Clossopteris beds are Palaeozoic ("Permo-Carboniferous”).

Brysn and Jones (1944, p.9) asppear to have misread Reid
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(1916) when they describe, referring to him, the Betts's Creek
Series as "fresh-water conglomerates, sandstones and white shales
containing Taeniopteris, Glossopteris, etc. ...", because both on
p.1ll and on p.16 of his paper Reid states quite clearly that
Taeniopteris wss found sbove the unconformity, i.e. in the "Desert
Sandstone", not in the Betts's Creek Series with Glossopteris,
Vertebraria, Phyllotheca, and Alethopteris. Whiteuouse (1940, p.61),
referred to by Bryan end Jones, did not mention Teeniopteris when
be discussed the Betts's Creek Series. Unfortunately, in Bryan end
Jones (1946, p.43) the error is repeated, and it has meanwhile been
carried on (by quotation) by Fairbridge (1953, p.VII/60). David
(1950), on the other hand, correctly avolds mentioning Taeniopteris
in connexion with Glossopteris when discussing the Betts's Creek
Series (on p.358).

(b) calsh Gor ueensland - This record must be regarded as
unrelisble, Whitehouse (1933, p.38) writes "Mr. C. Ogilvie
recently has sent me a specimen of Teeniopteris sp. from the
Glossopteris beds of Galah Gorge, near Hughenden., This is & new
record for %neensland“.

The separation of Mesozoic and Palseozole formations is 8o
notoriously difficult in this ereas, that experienced geclogists
(Rande 1891, Jack and Etheridue 1892) were lead sstray. Since
this Tseniopteris specimen was evidently not found on one and the
seme slab with Clossopteris (or Whitehouse would have recorded it),
and in view of the evidence from the nearby locality Betts's Creek
(Reid 1816), it seems rather doubtful that the bed, in which Mr.
Ogilvie found Taeniopteris belongs to the formetion that contains
Glossopteris, It should be kept in mind that, even if the two beds
are on%y one foot apart, there could still be the unconformity be-
tween them.

It is therefore better to discard also this record of a
Taeniopteris-Glossopteris sssociation. It is mentiocned in ocoe
other paper (Whnitehouse 1940, p.59), but hss not been entered in
Bryan and Jowes (1944, 1946), David (1950), or Fairbridge (1963).

(c) Sydney Harbour Collie New South Wales - The chsracter of
this reco%ﬁ is similar to tﬂst of Betts's Creek; misresding tekes
part in it, An intermingling of Glossopteris with Taeniofgerls in
the "roof shales" of the coal seam has, as the original literature
shows, never been claimed by those who were directly concerned with
tbe description and interpretation of shaft section.

Dun (1911) described a specimen of Taeniopteris, tentatively
referring it to T, mcclellandi Oldham and Morris, as coming from
what he called "the flora of the shales overlying the coal seam".
Other species of this flora are said to be cladoghlabis ro¥1ei

Arber, Schizoneura gondwanensis Feistmantel, and Rhipidopsis
gingkoides Schmelhausen 7 var, sussmilchi Dun.

One will at once notice that Clossopteris is not mentioned.
This is born out by the text in Dun » Pe which makes it
sufficliently clear that the last record of Glossopteris was found
below, not within, the Schizoneurs-Cladophlebis beds. Dun writes
"the first appearance of Schizoneura was at about ten feet above
the cosl sesm, and Glossopteris brownisns was associsted with it
about five feet above the seam”. The wording of this sentence is,
unfortunately, somewhat misleading if one does not analyse it
closely. From the mentioned figures "five feet" and "ten feet” we

realise, however, that it is the statement "associated with it"
which confuses the issue and which should have been omitted.

Another, and squally important, espect of the Taenlopteris
record from these "roof shales" is the fact, thet the exact

stratigraphicel provenance of the specimen is unknown, This fact
alone is sufficient to render the record unacceptable as evidence

of an intermingling of Glossopteris with Taeniopteris.
From all evidence available it is therefore clear that
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statements such as "Taenio 1:er%s has been recorded from the top

of the Permo-Carboniferous in New South Wales" (Whitehouse 1933,
P.38) are premature. It is equally inexact to list Glossopteris
and Taeniopteris as oceurring together (Jones and de Jersey 1947,
P.80). David (1950), in one instence (3.415), correctly refers to
this Taeniopteris record as being only "in close proximity to
Glosnoﬁterg“ and ascribe the relevant beds - which are not known
with ce inty - to the Triassic. On the other hand, there is &
reference to the same Ta ris occurrence in his chapter on the
P;rntsiau (p.376). This reference should be disposed of in a future
edition .

It may also be mentioned here that the record of sn insect
wing, belonging to & species of the Orthopters, should no longer
be placed im the Permian (David 1950, p.3$§5. It is preferable
to regard it as Triassic becmuse the specimen was found on the
same 8lad of shale with the above discussed Taeniopteris of,

T,meclellandi (Dun 1911).

(}lonoggrlg and Thinnfeldie

The one and only Australian record of an intermingling of

Glossopteris and Thinnfeldia appears to be that in Whitehouse

o Pe , 8and it does not stand up to critical examination.
¥Whitehouse writes "the Glossopteris beds of Jericho occur in a
striking, white, sandy mudstone. ery similar beds from the same
region recently have yielded a mass of Thinnfeldis feistmanteli"”,
and later he goes on to say "thus, although no Efonaopferm are
present with them, I am inclined, from the huge size of the
pinnules and from the similarities of matrix, to belleve that these
forms are of Permo-~Carboniferous 8g€....".

Similarity of matrix is not an acceptable criterion consid-
ering the importance of the question whether Glossopteris and
Thinnfeldia are, in Australia, separated or not. The particularly
iarge size of the pinnules of one of the mentioned Thinnfeldia
species may perbaps (not necessarily) indicate & sllghtly oldser
age than the similar, but somewhat smaller, forms which are known
from the Triassic Egk and Ipswich series. There is, however, no
reagon to assign & Permian age to them, particularly in view of the
fact that nowhere else in Australia one has ever found Thinnfeldis
in rocks @f) the Permian sge of which was confirmed by other
evidence,

Thus, as with Taeniopteris, there is no satisfactory
evidence in Australis of Thinnfeldia intermingling with Glossopteris,
and the relevant references in Whitehouse (1932; antedating the
faoctual record of 1933), Bryan and Jones (1946, p.43), Jones and
de Jersey (1947, p.74), end Fairbridge (19563, p.VII/60) should be
?reatt)sd with great reserve as, indeed, they ha¥e been in David

1950).
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APPENDIX I

eammxn&s»ax "PHE RARGES OF GLOSSOPTERIS, TAENIOPTERIS, AND
TﬂiﬁﬁﬁELngﬁ 1IN AHST@ALI&“ BY R,0. BRUNNSCHWEILER,
(RECORDS 1954/29)

by
Mary E, White

In Mitchell River flora (see Records 1961/15) two
species of Taeniopteris are asscciated with Glaasegte§@ﬂ’
The assoeiation 18 in no way surprising as Taeniopteris is
probably an offshoot of Glossopteris and the gisffnefioﬁ
of Palaeovittaria, Glossopleris and Taeniopteris is in some
cases fairly arbitrary, | ,

In as far as the intermingling of Glossopteris and
the Triassie flora with Dierocidium (incorrectly re?ermea to as
Thinnfeldia), similar diTficulties are present, Linguifolium,
Sagenopteris and Phyllopteris (and possibly even some
"Thinnfeldia hnghesi“) §§ve evolved from Glossopterids and
there is no sharp distinction., "Glossopteris brownlana® is
known t0o range to Middle Triassic in India and South Afrieca.
Only in wellepreserved examples could a clear separation be
mede from "Sagencopteris ep", If one has a Glossopteris-like
leaf from an horizen which is known to be Mesozoic, one

would refer it to “Sagenegtaria“ or aimilar form germus on
account of its age. The limitations of classification based
on vegetative morphology are only too apparent, When a matural
classification is possible on the basis of reproductive
structures (if ever they are found for all leaf types)
clarification of the situation will be possible, Until then,
the use of form genera such as Glossopteris & Tseniopteris, and
even Dieroidium, as a basis for far-reaching conclusions is
unwise, 1f one has large, comprehensive collections comprising
many different species, the "Floras" are distinet, but where
the "flora" 1s an association of two or three form species,

it is necessary to review the situation in the light of
evolutionary changes.,

The plant fossil record is invariably 8o fragmentary
that it is equally unwise to over-emphasise the abgence of
speeies of a form genus. Brunnschweiler refers to the absence

of Glossopteris with Cladophlebis and Schizoneura. §Glossopteris
rggﬁiarIi oceurs with Cladophlebis roylei and ?reqnentiy w?iﬁ

Schizoneura gondwanensis. Absence o
attributed to chance or to habitat,

The only valid age distinetion which can be made at
our present siage of knowledge is a separation of Lower Permian
from Upper Permian (?/L. Triassic) #n the presence or absence
of Taeniopterids and Ginkgoales which are the forerunners

(in Upper Permian) of groups which assume dominance during the
Triassic and Jurassic, ,

Systematic recording of all facts, liberal illustration
of all satisfactorily preserved specimens to enable close come
parisons, and the c¢ollection of sufficient data to enable stat-
istical analysis will eventually make it possible to determine
age on the basis of plant fossils with far more certainty.
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