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ABSTRACT

With the exception of the extremely rare thecideids and thecospirids,
all the articulate brachiopods from the Rhaetian of the Western Alps of‘
France and Switzerlend, the Northern Alps of Austria and Bavaria, the
Lombardy Alps of northern Italy, the Carpathians of Slovakia, the Tatra
of Poland and the Persani Mts, of northern Rumania are revised in this
thesiss The work has been bagsed on collections made by the writer from
the whole of this area with the exception of the Western Alps., From eight
superfamilies, thirty four species are described, Their relationship to
those from the Norian of Slovakia and eastern Bulgaria is discussed,
also using collections made by the writer, and the recently revised
Norian fauna of the southern Soviet Union is considered fthroughouts New
taxa comprise seven speciles, four genera and one subfamily.

The composition and status of all families, subfamilies and genera
is discussed in detail. In particular the content of the rhynchonellid
subfamilies, Cirpinae, BRhynchonellininae and Tetrarhynchiinae is
considered at length and several subfamilial divisions are suggested.

Serial transverse grinding has been used to study the internal
structure of all but the rarest species and photomicrographs accompany
detailed drawings made from acetate peels.

The ecology of many of the species is discussed and the adaptation

of Austrirhynchis cormigera to orientation in currents is proposed,

As a preliminary to the palacontological study, the stratigraphy and
status of the Rhaetian stage itself is discussed in detail, It is
considered that the lower boundary mey be usefully lowered to coincide
with the disappearance of Monotise.
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INTRODUCTION

PREVIOUS RESEARCH

It is now well over a century since PETZHOLDT (1843) published the

first figures of a Rhaetian brachiopod, Spiriferina jungbrunnensis (now a

nonmen oblitum of Zugmayerslla uncinata). Since then, although almost all

the first descriptions have appeared in only two monographs, they have in -
volved the first application of technigues which have revolutionised
brachiopod systematics,

ZUGMAYER, in 1880, described in detail how transverse parallel sections
coudd be made using guide lines on the ventral and dorsal valves., His five
transverse serial scctions of Oxycolpella oxycolypos are the first known and
together with those published by BIT;EER (1898) of another Rhaetian species,

Carapezzia geyeri (see plate A hereih), were not to be excelled in quality

for several tens of years. ZUGHAYER illustrated the internal structure 6f
each of the species he described with what he termed a 'Cardinal-Schlif€!,
This constantly oriented section lies close to the plane of articulation

and was carefully chosen to reveal the naximum internal detail. The results
he obtained enabled ZUGHAYER to make the first divisions of the catch-all

genera Terebratula and Spiriferina.,

Similarly, calcination of the shell by burning, a technique commonly
attributed to BUCKMAN (1918), who employed it to reveal muscle scars, was
used to considerably better purpose by ZUGMAYER (1880) to accentuate the
contrast of the internal elements of his ground specimens (see plate 8,
fig.3 herein).

However, it was SUESS, professor of geology in the University of Vienna
and one of the leading scientists of the nineteenth century, who laid the
foundation for the study of the alpine Rhaetian and its brachiopod fauna,
Born in London, SUESS published his 'Brachiopoden der K#ssener Schichten!
(1854) at the age of twenty three. His later papers with OPPEL (1856) on
the equivalence of the intra and extra-alpine Rhaetian beds, and with
MOJSISOVICS (1868) on the litho~-faunal facies of the Rhaetian, are funda -

rnental. Remarkably, SUESS's wider interests led him to initiate the scheme



whereby Vienna today receives her water supply frow the Alps, and to become
a leading Liberal member of the iustrian Parliauent (see GREGORY 1915).
Prior to SUESS's monograph only threc Rhaetian species had been des -

eribed: Austrirhynchia cornigera and Calecirhynchis subrimosa by SCHLFHAUTL

(1851), and Zusmayerella uncinate by the same author two years later. No

further original descriptions followed for twenty six years until ZUGHMAYER
(1880) jpublished the results of his work in the Piesting Tal region near
Vienna. This area has a reuarkably rich and diverse Rhaetian fauna and

must inevitably have become a keystone in its study. ZUGHuYER, living in
the Piesting Tal, was able to devote considerable time to collectirz: This
coupled with his advanced technique, discussed ahove, and the work of

SUESS and MOJSISOVICS (1868) on the facies of the Rhaetian, cenabled ZUGMAYER
to produce a monograph including not only ten new species but in addition,

a table of the facies distribution of the twenty six species then known.

As a consequence of ZUGMAYER'S thorough study BITTNER felt able to
leave the Rhaetian fauna out of his !'Brachiopoden der alpinen Trias! (1890).
However, he included short descriptions and figures of specimens from the
late Norian of Drnava (south $lovakia), which may be attributed to Rhaetian
species. Similarly BITTNER's several papers on the Norian fauna of north
cast Turkey (1891, 1892a, 1895) involve Rhaetian species.

Sone seventy years after ZESJISZNER (1845) figured Rhaetina gregaria as
SOWERBY!s Tercbratula biplicata, GOLTEL (1917) produced his monograph

covering the entire hhaetian invertebrate fauna of the Slovakian Carpathians

and the Polish Tatra. However, despite lengthy collecting, he was unable to

add any further species to those recognised by SUESS and ZUGHMAYER (Spirifer -
igg nov.sp. = Zugnaycrella kocssenensis herein). His work, like that of

PALFY (1925) who listed the Rhaetian fauna of the Apuseni nts. in north west

Rumania, PREDA (1962) who gave brief descriptions of a few species, and
DOUGLAS's description (1929) of an apparcntly Rhactian fauna in Iran, is
most valuable in providing evidence of the constant character of the fauna.
Many Rhaetinn species have also been described by two Soviet authors,
MOISSEIEV (1927, 1932, 1947) and DAGIS (1963) from the Upper Triassic of the

Caucasus, Crimea and Panmirs, and by MLEEL (1958) frou central Slovakia,



Sone controversv exists over the age of the faunas described by these
authors but according to the interpretation held here (see Stratigraphy),
the highest beds they deal with are Norinn. However, many of the genera
erected by DAGIS arc applicable to Rhaetian species, DAGIS has also pono -
graphed the brachiopod fauna from the Upper Triassic of Siberia (1965) and

his arc the pioneering works of a mcdern revision of the Triassic brachiopods.

OBJECT OF STUDY

During the greater part of Triassic time wmarine sedimentation in
Burope was restricted to the area now represented by the Alpine chain and
the Alps of the Dinarides, Northern Europe, later to be covered by the shal -
low sea of the Jurassic, was desert. As a result; from the early days of
palacontology attention has been concentrated on the prolific and easily
collected Jurassic fauna occurring in tectonically undisturbed areas, whilst
the Triassic fauna, found only in discontinuous outcrops in difficult
terrain, haas heen neglected,

That the fauwna is rich is clear from the work of BITTNER (1890,1892 etc.)
who described over & thousand species in the last years of the nénetcenth
century. As the brachiopod specialist of the ilustro-Hungatrian Surtey,
BITTNER was fortunate in receiving collections made by geologists mapping
over the whole of alpine Burope. However, although he was fawiliar with the
technique of serial grinding, wsuitable preservation and lack of time only
allowad hinm to apply it to a few of the specics he described. Therefore the
classification of Mesozoic brachiopods, now based on internal structure, has
been guided by gromupings of Jurasgic genersa with little regard for their
Triassic ancestors. The lines of descent of even the wnost important
Jurassic stocks are hazardously speculative, and differmnces of approach and
namenclature have grown up between lesozoic and Palasozoic workers.

Although the necessity of modern work on Triassic forms has often been
comaented on (c¢.g.STEHLI, 1956a, 1965, and AGER, 1965) it was only when
DAGIS (1963%,1965) described the Norian faunas of botﬁﬁgzufh west and north

east Soviet Union that such work began to eppear. In providing a revision
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of the alpine Rhaetian fauna the aim of this thesis is to uake a link to

the Jurassie ar’ to help in building a woll defined base for further

revision in tk< Triassic.

FIELD PROGRAMI

During the first winter of this study the whole of the Rhaestian ocut -~
crop as it appeared on the 1:75,000 Geologische Spezialkarte der Republik
Osterreich (formerly - der #sterreichisch-ungarischen Mionarchie)s geol.

Bundesanst.,{ien, 1898, was drown onto 1:50,000 topographic maps (Wander -

karte, Bundesamt fir sich - u.Vernessungswesen, Wien). This wovered the

Rhaetian of present day Austria, Slovakia and Poland. HMaps of various
scales accompanying papers on aspects of the geology of Bavaria were similar -~
ly used for tracing the Bhactian in Bavaria (topographic maps - 1:25,000,

Bayer.Landwsvermessungsant Munich, 1959). Extensive notes were also made

from a large number of papers which cited Rhaetian brachiopods in their
faunal lists, Thest, together with the information gained during an early,
preliminary examination of localities in Austria and musewn ceollections in
Vienna and the B.uM.N.H., enabled a field programme covering the richest and
most interesting localities to be planned for the folleowing summer.

In the course of five months field work, with additional help from
members of Institutes and Universities, a basic ccllection was amassed from
the Rhaetian of the Northern Alps of Austria and Bavaria, the Southern
Ailps, the Carpathians of Slovakia and the Tatra of Poland, together with
important comparative naterial from the late Norian of Drnava in Slovakia.

During the following winter contact was wade with members of institutes
and Universities in Italy, Rumania and Bulgaria. As a result field work
was carried out in these countries in the summer of 1965, in addition %o
further investigation in the Northern Alps, particularly of type localities

in the Vienna region.
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DEVLLOPMENT LND DISTRIBUTION OF THE HARTNE RHAETIAN TN RUROPE.

HOTS

Pasfhia Sy

The map (enclosure 1) to accompany this discussion was prepared from
the Carte gfologique de 1'Burcpe (Int.Geol.Congr., 1lst. edn., 1881-1913,

BerlinsDietrich Riemer; and 2nd.edn., 1933, Pruessische Geol.Landes.) and

shows the whole of the Upper Triassic. The Rhaetian alon¢ is too restricted
to be drawn on this scale but follows essentially the sawe distribution
rettern, The outcrops indicated near Pisa and Perugis are marked as
'‘Rhaetic' on nmaps of the first edn. but as middle Triassic on the second.
They are included here since they are probably the site of supposed Rhaetian
species mentioned in the text. The Upper Triassic of Yugoslavia, unimport -
ant for Rhaetian brachiopods, is drawn from the second edition on which the
bulk of the Triassic is undivided., Certainly the Upper Triassic of

Yugoslavia is more extensive.

The terminology of the Alps used here and throughout this thesis is
that employed by German geologists : the French and Swiss Alps are referred
to as the Western Alps; the Austro-Bavarian Alps as the Northern Alps (k.e.
the Northern Calcareous Alps = the liastern Alps of French geologists), and
the Gailtaler Alps and the Karawanken of S.hAustria as the Southern Alps (i.c.
the Southern Calcarcous 4lps). The Southern Alps sensu van BEMMBLEN (1957)
are here termed the Dinarides.

The Transylvanian Alps are eguivalent to the Southern Carpathians of

some authors.

The palaecogeograrhy of lesozolc sedimentation in alpine Europe is
difficult to disentangle from the complications of tectonics. The Northern
4Llps of fustria and Bavaria have been the principal area studied for this
thesis and two views of their history prevails according to the ultra -
nappist theory, now the most favoured, they have their roots adjacent to
the Southern ilps and have been thrust over the alpine core to their present
position. The tectonic windows of the Engadine and Tauern thus represent the

Western Alps of Switxerland and France. On the other hand the autoch -
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tonists argue that the Mesozoic of the xlps accuuulated north of the
alpine core in a broad basin which has since only been narrowed by thrusting.

Despite these widely differing hypotheses the essential pattern of
Triassic sedinentation in Zurope is not difficult to recognise,

To the north of the Alps desert conditions prevailed during Triassic
time and the red sandstones and nmarls of the Lower and Upper Triassic are
broken only by the widespread transgression of the Muschelkalk. In the
4lps and to the south occur the thick deposits of the Tethyan geosyncline.
One of GUMBEL's major contributions to alpine geology was to explain these
contrasting areas of deposition through the hypothesis that the slpine and
extra-ilpine regions were separated by an euergent zone now comnonly termed
the Vindelician Swell., This belt lies to the north of the present ilys,
extending westward through Bavaria from the Bohemian massif, through the
external massifs of the Swiss and French ilps, Corsica and possibly repre -
sented in Spain by the coastal massifs (CsREY 1958).

The late Triassic was marked in Northern Europe by a transgression
during the Rhaetian which introduced the marine régime of the Jurassic.

The deposits of this age in central and northern Germany, France, Britain,
Poland and Scandinavia are thin and remarkably poor in such fossils as corals
and brachiopods which characterize nost Mesozoic marine deposits, ELLIOTT
(1953) interpreted this Swabian facies of the Rhaetian as the sediments of

a shallow landlocked sea of diminished salinity.

Facing the Tethys to the south at this time was a massive barrier-reef
(text-fig. 1), the Dachstein Riffkalk or Hochgebirge-Korallenkalk, and its
fore-reef deposits intexrfinger with the red ammonite bearing Hallstatt
limestones. Opinion differs over the nature of the environment in which
these limestones were deposited and ZAPFE (1959) surmarized several of the
arguments. FISCHER (1964) believed them to be the sediments of a deep,
‘starved basin.

Nortlward in the backreef area occur the Dachstein limestones.

PISCHER (1964) investigated this facies in detail in the Salzburg area.
Recognising shrinkage phenomena, algal mats and weathering nantles FISCHER

interpreted these limestones as cyclothemic lagoonal deposits periodically
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exposed to erosion. The fauna of this region was restricted and consisted
nainly of megalodont lamellibranchs, In two places FISCHER reported Norian
brachiopods in neptunian dykes which probably indicate tidal channels of

near normal salinity. In the Norian part of the Dachsteinkalk the limestones,
forming a zone 20 or 30kms. broad, pass gradually into the massive Haupt -
dolomit and thence to the shore of the Vindelician Swell, ¥Mr.D.J.SHEARMAN
(verbal communication 1966) is of the opinion that the conditions of
sedimentation in the late Triassic in this area may have been similar to
those on the shores of the Persian Gulf at present.

In the late Norian the Hauptdolonit was superseded by the Plattenkalk,

a variably dolomitic or calcareous sequence of platy limestones interspersed
with shaley partings. The Rhaetian is then uiarked by the development of a
shallow basin and the Plattenkalk is overlain by marly limestones of the
K8ssener Schichten.

In the niddle and late part of the Rhactian the southern edge of the
basin was rimmed by small reefs dividing it from the Dachsteinkalk intertidal
zone, and small pateh reefs occur on local swells within the basin., It is
in this basinal region commonly in the neighbourhood of the reefs that the
brachiopod fauna occurs, Text-plates 1-5 show the beds as they appear in

the field.

The sedimentation pattern outlined above is reflected in the type
region of the Rhaetian in the Rh#tikon at the extreme western tip of the
Northern Alps. PUGIN (1964) considered the succession and fauna there in
detail and the foldowing is a sumwmary:

Above the massive Hauptdolomit of the Norian occurs some 500-700ms. of
thin bedded, partly calcarecous,partly dolomitic Plattenkalk. This is con -
ventionally assigned to the Norian as it was by GUMBEL (1861).

Transitionally superseding the Plattenkalk is a series of dark shales,
limestones and occasional coral beds of the Rhaetian KYssener Schichten.
Its thickness is variable between 150 and 600ms. and here, like everywhere
else in the Alps,it is tectonically plastic and difficult to measure.

Succeeding the Kdssener Schichten are 0-100ms. of massive bedded, light






Text-plate 2
Medium bodded calcarcnites at point Stp.l on text-plate

1. Certain of these beds are rich in Rhaetina pyriformis

with occasionnl Austrirhynchia cornigera and Fissirhynchia

fissicostata.

Text-plate 3
Medium bedded calcarenites some 6 kms. to the north of

the Steinplatte reef, also notable for Rhaetina pyriformis.







Text-plate 4 .
Flaggy to wmedium bedded caleilutites intercalated

with shale in the Lofer Graben, between Kdssen and Reit im
Winkl, about 10 kms. nor:h west of the Steinplatte reef.

These beds are nctable for burrowing and aligned pelecypods.

Text-plate 5
Incursion of calcarenites into the shale - calcilutite

sequence of text-plate 4., 4ssocinted with these beds are

the brachiopods Fissirhynchin fissicostata, Oxycolpella

oxycoluos and Austrirhynchia cornigera. sbove the upper -

most limestone bed colonies of Caleirhynchia subrimosa

occur,






Text-plate 6
Thecosmilia coralline limestone and shale at umpelsbach,

Bavaria. Rhaetina gregariag ?ssp.nov.4occuru'véry abundantly

in agsociation with fragmented corals but not with corals

in position of growth or in the shales.

Text-plate 7
Faulted thick bedded limestone at Bystry potok,

Slovakia. Cexrtain beddin. planes are very rich in

Zugmayerella uncinata and Rhaetina gregaria.
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coloured limestones, often a little oolitic and with horizons of red marls
to the noxrth.

This profile illustrates the essentinl character or the Rhaetian in the
Northern Alps but considerable variations in detail occur. Towards the
south reef development is prevalent in the late Rhaetian and mey be extremely
massive as in the Sonnwendgebirge described by VAHNER (1903). Reefs uay
also occur in the lower part of the Rhaetian and FuaBRICIUS (1959) following &
thorough study in Bavaria, named it the 'Rh#to-Lias Riffkalk' after he had
found evidence that it continued into the Liassic. On the other hand an
upper reef stratum may be missing as in the profile in the Ostcrvaorn Group
used by SUESS and BOJSISOVICS (1868) in recognising the classic fauno -
lithological facies of the Rhaetian. At this level they found instead
Choristoceras marshi in beds of grey limestone, and QUENSTEDT (1951) found

this to be of regional validity.

In the more northerly region of the basin, lying closer to the
Vindelician shoreline, reefs are uncomnon and small e,g, the Axelstein reef
desfribed by LUTYJ-LUTENKO (1951).

In the Vienna area the Plattenkalk is missing and the K8ssener Schichten
lie directly on the Hauptdolomit. Algal Dachsteinkalk with megalodonts,
is dominant in this region and appears to have been interspersed with
shallow lagoons and channels in which rich brachiopod faunas flourished,

Further discussion of the vgriation of the Rhaetian in the Northern
Alps can be found in von ARTHABER (1905) and HERITSCH (1915). HiHN (1910)
described the facies variation in the Berchtesgarden area, and OHLEN (1959)
gtudied the Steinplatte reef in more detail. FaABRICIUS (1959, 1960 and in

press) discussed the facies and sedimentation in Bavaria and the Tirol.

In the Western Alps of France and Switzerland the Rhaetian occurs in
both the intemnal and external zones and represents deposits on the very
boundary of the Vindelician Swell., They are described in detail by KILIAN
and REVIL (1912). In the external zone the Rhaetian is of the Germanic
Swabian type but in the Pas du Roc nappe of the internal zone is found the
most westerly development of proven marine Rhaetian. The limestones are

dark, thin bedded, intercalated with much shale and rest on Keuper marl.
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The same tectonic units and similar sediments are found in the Alps of the
Baute Savoie and northern Switzerland.

In Czechoslovakia the Rhaetian follows the Carpathian chain with minor
exposurcs on the northern edge of the Little Carpathians, In the wast
Slovakian Carpathians and the Tatra of southerm Poland it is present in a
variety of tectonic units and sedimentary facles representing differing
proximity to the continuation of the Vindelician chain - the Vindelizisch -
Beskiftische Schwelle of afIDRUSOV (1965), - and miniaturising several struc -
tural units of the Northern Alps. The Triassic of Slovakia is discussed in
detail by ANDRUSOV (1965) and of Poland by KOTANSKI (1959, 1963).

In the High-Tatric Series of north Slovakia and southern Poland the
Rhaetian is almost wholly continental with only minor marine developments,
but in the Sub-Tatric Series, extensive in Slovak#a, a rich marine fauna is
present and was monographed by GOETEL (1917). In Poland and in the Xrizna
nappe of Slovakia the marine limestones of this Series lie on continental
Keuper., The well known locality of Bystry potok in the Vah valley, is in
the Krizna nappe.

Hybe, which yielded the bulk of GOETEL's material, lies in the more
southerly Choc nappe in which the Hauptdolomit is present and the Upper
Triassic is fully marine. This unit was correlated by TOLIMAN (1963) with
the upper North-filpine nappe and therefore parallels the Austro-Bavarian
Rhaetian in its tectonic position as well as its fauna. The limestones of
Hybe are dark, very thick bedded and lie on Norian Dachsteinkalk. There is
no sign of an upper reef development in Slovakia and Hybe, at least, resembles
localities in the Vienna area,

In the Norian Dachsteinkalk ddvelopment of the southernmost tectonic
unit, the Gemerides, lic both Drnava and the Stratenska hornatina s, with

their so-c:.lled 'mixcd Norian-Rhaetian' fauna.

In Hungary and Yugoslevia the late Triassic is developed as massive

Dachsteinkalk with Megalodon and brachiopods are unkncewn. However a rich

fauna, listed by PALFY (1925) and briefly discussed by PREDA (1962), is found

in the Apuseni Mts. of north-west Rumania. BHere the Rhactian lies conformably,



24

or with & slight disconformity, on Dachsteinkalk and comprises dark lime -
stoncs with Mesalodon, occasional corals and a rich fauna of wholly typical
alpine Rhaetian brachiopods (see BLELHU and MANTEA 1964). Dark limestones
with tegalodon arc also present in the Persani lits. of the Carpathians
(PATRULIUS 1964). The immediate proximity of a rich Norian fauna discovered
recently by Dr.D.PATRULIUS (verbal communication 1965) which is faunally

and lithologically analogous to the Norian of the i.Bulgarian Balkans, des =
cribed by GANEV (1961) and the Caucasus (DiGIS, 1963) is here thought to
indicate strongly the stratigraphical separation rather than the mere facial
equivalence of the Norian and Rhaetian suggested by some authors (see

Stratigraphy ).

The Rhaetian in the Southern Alps is of a similar character to the
Northern Alps: Norian Hauptdolomit is overlain by Plattenkalk and that in
turn by Rhaetian shales, marls, and subordinate limestones. The fauna,
though not rich, contains typical Rhaetian lawmellibranchs and a few brach -~
iopods and corals, SCHLAGER (1962) and van BHIMMELEN (1957 and 1961) des -~
cribed the succession in detail,

In the Lombardy £1lps of northern Italy BERNOULLI (1964) distinguished
three facies in the Rhaetian: east of Lake Garda both the Norian and the
Rhaetian are developed as Hauptdolomit and are inseparable. It is these
massive beds which form the Dolomites., Between Lakes Garda and Lugano is
found the basinal Lombardg facies in which 1000ms. of Rhactian beds are
divisible into three well marked divisions - a lower shaley unit; a niddle
limestone unit, in which corals and rare brachiopods occur; finally an
upper unit of massive dolomite, the Conchoden Dolomite., West of lake Lugano
on the Lugano Swell, the whole of the Rhaetian is very reduced and repros -
ented by littoral Bahama bank like (WILDENMAYER 1963) deposits transgressive
on Hauptdolomit.

ALLsSINAZ (1962) and GNACCOLINTI (1965) consider the Rhaetian of
important parts of the Lombardy salps in detail.
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With regard to the Rhaetian, the writer agrees with van BEMMMLEN (1957)
that the facics of the Southern Alps can be considered as transitional
between that of the Northern Alps and the Dinarides. There is certainly not
the abrupt change in facies which might be expected if the ualps and
Dinarides lay on opposite sides of the Tethys as suggested by CiREY (1958).
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HISTORY AND PROBLEWS OF RIHAMTTAN STRATIGRLPHY

Beds later to be included in the Rhaetian were first distinguished
by von BUCH in 1828 in the neighbourhood of the Tegernsee in Bavaria,
and their subsequent study engaged the attention of some of the finest
of the early Alpine geologists. £ reswie of the early work and teruinology
can be found in STOPPANT (1861) and the distribution and palacontoloxy
in DITTusR (1864).

Only a few years after von BUCH's work aLBERTI (1834) proposed
the tripartite division of the Triassic and recognised a vertebrate
bearing sandstcne - the THbingen sandstone - lying conformably above
the red Keuper marls. This formation was soon correlated with the bone
bed found in Britein and its position betwsen the Keuper and the

Psiloceras planorbis zone of the Liassic became well established.

Simultancously with the research on the Tlbingen sandstone and
its egquivalents in Northern Europe, the K¥Yssener Schichten had becone
widely recognised in the ilps. In 1854 SUESS published his nmonograph
'"Uber die Brachiopoden der K8ssencr Schichten' and two years later he
and OPPEL (1856) produced their classic memoir 'Uber die muthmasslichen
Aguivalente der k8ssener Schichten in Schwaben'., Through the common

presence of Rhactavicula contorta and other lamellibranchs SUESS and

OPPEL were able to demonstrate the coevality of the &lpine K#Hssen beds
and the Swabian vertebrate deposits.
Up to this time the only means of comparing .the Alpine and extra -
Alpine Trias had been afforded by the few species recognised as common
to the diverse developments of the luschelkalk, and this additional
reference level determining the upper boundary of the Triassic provided
a new tool for the solution of the structure and stratigraphy of the alps.
Opinions varied over whether the Kosscner3chichten had an affinity
with the Triassic or the Jurassic., LUYMERIE (1839) had leid the found -~

ation of a French opinion which still persists, in placing the



equivalents of the Tilbingen Sandstonse in the Liassie snd coining the
torm 'infreliasique'. Many English geologists followed him, but the
Germans and Austrians after initial uncertainty were uore impressed by
the opinion of OPPEL (1859) who followed the 'Contorta Zone' through
France and Luxemburg and caue to the conclusion that the boundary between
the Triassic and Jurassic should be placed above it and below the zone

of Psilocerss planorbis.

In 1861 GUMBEL published his compendious work on the gecology of
Bavaria and produced an entirely new nomenclature for the Alpine
Triassic. He adopted the extra-Alpine divisions of Bunter, Muschelkalk
and Keuper and fdllowing the example of OPPEL and SUESS correlated
them with the marine strata of the flps. It was in this work that the
Bhactian was named.,

In the Keuper GUMBEL distinguished Lower, Middle and Upper
'Abtheilungen! or 'Gruppen' comprising seven uinor 'Glieder', in which
he listed the current formation synonyus. He tabulated the !'Obere

Lbtheilung' as follows:-

1. Oberc Lbtheilung (rhactische Gruppe).

1. Oberes Glied: Dachsteinkalk.

Hauptlager des Megalodus trigueter.

Oberster Keuperkalk der Alpen.
Megalodus = und Lithodendronkalk,

Banco madreporico.

2, Unteres Glied: Oberer Muschelkeuper.

Schichten der avicula contorta.

KYssener-Schichten,
Gervillien~Schichten.
Oberes St.Cassian,

Deposito dell'hzzarola,

2. liittlere Abtheilung (Hauptdolonit-Gruppe)
3« Oberes Glied: Plattenkalk.
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Having discussed the distribution and development of the
Trinssic he summarized his conclusions regarding the distinctness of
the upper part (p.214) :-

"sus. Bs wllre nach den in den alpen herrschenden Verh#dltnissen
nicht unnnattirlich, aus den oberen Schichten des Alpenkeupers, den
KHssener-Schichten und den Dachsteine eine eigene, zwischen Keuper
und Lias stehende, selbststéndigere Schichtengruppe oder Formation
zu bilden, welcher man den Namen rhaetische Formation von dem Haupt -
gebiete ihrer Entwicklung in den rhaetischen Alpen beillegen k¥nnte.!

GUMBEL did not give the location of a type section and it is clear
that he considered the Rhretic Alps as a type region. PUGIN (1962)
who quoted GUMBEL at greater length thaa here, consideredrthe‘problém
of a stratotype in some deteil and limited the area to the RhiHtikon.
A summary of the succession found there is included in the Distribution
of the Marine Rhactian herein,

Although GUMBEL was able to use Rhaetavicula contorta as an index

fossil of his 'rhaetigche Gruppe' (sec table) the scarcity of fauna in
the fAlpine development did not allow hinm to draw a palaeontologically
precise lower boundary. He was thus forced to define it solely on
lithology - 'lit den aufgclagernden Mergelshiefer begegnen wir einer
Bildung ....' (p.121). This unsatisfactory situation was couplicated
when MOJSISOVInggyeW the upper boundary of the Norian on the basis of
ammonite zonation in the Austrian 4lps.

#MOJSISOVICS distinguished three distinct ammonite faunas in the
Hallstadt area of the Austrian Alps and as a result divided the upper
Triassic into a lower 'oric! and an upper 'Carnic! division, the bound ~
ary between then being drawn supposedly in the centre of the Hallstadt

linestone, above the zone of Pinacoceras metternichi.

Unfortunately MOJSISOVICS's scheuwe contained several serious
stratigraphical errors. These caused much controversy and ultimately
gave rise to a fascinating, but unfortunately at times bitter polemic
between himself and BITTNER who monographed the Triassic brachiocpods
in the last dozen years of the century, In 1902 HMOJSISOVICS partially

remedied the inadequacies of his first schene by prlacing the Hallstadt
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limestone below the Rhastian. At ths same time he recognised the
Sirenites argconautae zone above that of P.,uetternichi. This upper
zone was immediately disputed by KITTL (1903), later by DIENER (1925)
and more recently by TOZER (1965). Ahccordingly it is not considered

here and the zone of Pinacoceras metternichi is recognised eas the

terminal unit of the Norian,

The Rhactian ammonite bearing continuation of the Hallstadt
limestone -~ the Zlambach marl - is rarely exposed and the few ammonites
it contains are all of Norian genera. Together with the tectonic and
facies complications which caused MOJSISOVICS to uisinterpret the field
gvidence, this has wmade it difficult to reconcile the palacontological
boundary of the Norian with the lithological boundary of the Rhaetian.
Proposals have therefore been put forward to lower the boundary betwecn
the stages to & recognisable horizon in the present Nurian. These
schemes are separately discussed below.

The absence of ammonites in the dominant facies of the Rhaetian
has also led to the brachiopods being regarded as index fossils. Their
shortcomings in a role they can rearely fulfill have inevitably been
exposed, since so-called index Rhaetian brachiopods have been found

associated with ammonites of the Pinacoceras metternichi zone. Instead

of the range of the brachiopods being extended as would normally be the
case, it has caused the belief among several authors that GUMBEL's

'rhaetische Gruppe'! is no more than a special facies of the Norian.,

FROMARGET (1940) has been the stimulus of wuch of the recent
doubt over the separate existence of the Rhaetian stage. He re - examined
the Napeng beds of Burma, first investigated by HEALEY (1908), and

found the Norian apmonites 4natibetites and Paratibetites associated with

Rhactavicula contorta and other lamellibranchs commonly present in the
European Rhaetian, FROMARGET therefore concluded that 'the Rhaetian

stage cannot be distinguished froum the Norian on stratigraphic, tectonic
or even palaeontological grounds, at least as regards the marine fauna',
and that 'there is no reason to regard the Rhaetian as a separate stage:
it is simply the highest zone of the Norian stage' (trensln. of POPOV 1961).
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DAGIS (1963) having monographed the upper Triassic brachiopods of the
Caucasus, Crimen and Pamirs felt similarly and wrote thet the Rhaetian
is 'in some part (and perhaps in its entirety) .... only a special
facies of the Norian stage' [NII transln.)

In fact forty years before FROMARGET, KITTL (1903) had drawn
attention to the possibility that the Rhaetian K¥ssener Schichten may
belong to the Norian - 'Es entsteht .... die Frage ob die KYssener
Schichten nicht etwa nur eine besondere Facies der oberste norischen
Schichten .... darstellen', His doubts were raised by an investigation
of the ammonite bearing Zlambach marls in the Salzkammergut, These
marls interdigitate at their base with Halorella-bearing Norian limestones
and pass into lithologically identical Liassic beds with Psiloceras.

In the lower part of the marls, auuionites are relatively rich and in
what he teriaed the Cochloceras Schichten, KITTL lists ten well known

Norian genera. In the upper part, the Choristoceras liergel, only three

génera, Choristoceras, Cladiscites and llegaphyllites are present. The

fact that the latter pair also occur in the underlying beds led to KITTL's
doubts over the characterisation of the Rhaetian, but he dismissed then
on considering the singularity of the brachiopod and lamellibranch fauna
of other facies of the stage.

A comparable ammonite bearing seguence in Nevada, continuous from
the Triassic to the Liassic was described by MULLER and FERGUSON (1936

and 1939). Above beds containing Pinacoceras metternichi and other

ammonites of that zone, including four species found by KITTL, these

authors found Choristoceras marshi, C.cf.C.anmonitiforme and Arcestes sp.

'agsociated with Pteria contorta'!'. The conformable base of the Liassic

is then marked by the appearance of Psiloceras planorbis (see also fig.2
of HALLAM 1965). REESIDE et al (1957) noted that SANBORN (1952 - unpub -
lished) had found a similar sequence in California, end TOZER (19658)

recorded beds with Choristoceras ctharshi at the sunmit of the Triassic

in British Columbia.
Thus continuous ammonite bearing sequences in both Europe and

North America contAain beds at the top of the Triassic which are
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recognisable only through the relative rarity of their ammonites.
Although Choristoceras is coumonly present, no aiumonite genus is
restricted to these beds, and POPOV recognising that they represented

the Rhaetian concluded that it was an inpracticable stage. Drawing

additional evidence frow north east Siberia he proposed that the lower
boundary of the ultimate stage of the Triassic should be set at the

boge of the present Sevatian substass,

Prior to 1959 the upper boundary of the Norian in north east asia
was drawn at the highest occurrcnce of ilonotis ochotica and the
500 -~ 1300m. of sandstones, shales and tuff between this and the

Psiloceras bearing Hettangian were regarded as Rhaetian (e.g. TUCLKOV
1956 and 1959). However the kmown fauna of brachiopods, lawellibranchs
and a single gastropod and amumonite was aribiguous, giving no firn

support to the Rhaetian age of the beds. In an attempt to resolve the
situation a detailed palaeontological survey was carried out in 1961

and 40 ammonites frow above Monotis cochotica were identified and dated by

(1aky)
POPOV as late Norian (Sevatian substage). POPOVathen concluded that

the Rhaetian of the two investigated sections 'is ccertainly Norian'.
DAGIS (1963) interpreted this to mean that the super-lionotis Hori:n
strata !occupy the entire stratigraphic gop between the strata with

Monctis ochotica and the ILiassic deposits with Psiloceras, 'The field

evidence as given by POPOV does not appear to support this.

In one secticn in which Norian aumonite bearing beds are overlain
by others with Psiloceras, the Liassic consists of conglouerates and
sandstones and may therefore be suspected as unconformable., In the
second section, explicitly stated to be conformable, POPOV himself
rewarks that 'it remains possible that the Rhaetian may be found in
the uppermost part of the upper Norian which has not yet yielded any
fossils' (I.G.R. transln.). In view of the known rarity of aumonites
&t this level and recent inforwation on the stratigraphy of ilonotis
(TOZER 1965, see also below), POPOV's afterthought uay well be correct.
4dditicnal evidence that it is so appears in the brachiopod fauna of
POPOV's sections investigated by DaGIS (1965) for it contains six

genera not known in the Alpine Rhactian and of the genera which are
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there are no species in common. This is notable evidence contrary to
any supprosition that the deposits of the two areas are werely facies equi -
valents. However it is a geographically rewote fauna and not as sig -

nificant as that from the Caucasus also monographed by DaGIS (1965).

In the Caucasus, which serve as a model for the Crimea and Panirs,
DAGIS distinguished four 'series! ~

d -~ !'Norian~Rhaetian beds.
¢ ~ hRed limestones.
b ~ Reef limestonos,

a - Basal series,

The lowest three contain Monotis species and are uwndoubtedly Norian.
The 'Norian-Rhactian'! beds -~ the highest - occur directly abcve the
last appearance of Monotis and contain a rich brachiopod fauna of
fifty-one nowinal spscies which includes ten of the seventeen in
the Basal Series, giving the whole seguence a unified aspect. The
annonites in the 'Norian-Rhaetian' beds indicate the Late Norian,

Ten species of brachionod commonly found in the Alpine Rhaectian
were also described by Di4GIS from the 'Norian-Rhaetian! beds but to
regard them as 'characteristic index forus of the Rhaetian stage', as
he does, and then to guestion the viability of the Rhaetian because of
their association with Norian aumonites, is misleading. It ignores the
impressive list of twelve acconpanying genera which are wholly foreign
to the slpine Rhaetian, evidence which is supported in the Stratenska
hornatina fauna wonographed without generic revision by kaHEL (1958).
Here nine of the same ten species occur with seventeen including Halorella,
well known in the Norian. In the east Bulgarian Balkan nts. GallzV (1961)
listed a number of localitics as Rhaetian and DAGIS (personal communic -
ation 1966) regnrded them as lithologically and faunally equivalent to
the Caucasian upper Triassic, thus confirming the writers own view.
However, collection and exauination of materiel kindly lent by Dr.GaliLV
showed this fauna also contains many characteristic Norian species along -

side its Rhaetian elemerts. The faunas described by BITTNER (1891,
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1892a, and 1895) from north east Turkey, and reported by MERIHuRT (1910)
from northern Rumania, also contain recognisable Norian species and need
not be thought of as comprising the Rhaetian,

Undoubtedly the Norian fauna providing the closest parallel to
the Rhaetian is that which occurs at Drnave (formerly Derno) in South
Slovekia, where the wide range of disparate Norian genera found in the
Caucasus are absent. STURZENBAUM (1879) was the first to draw attention
to this locality. The brachiopods were subsequently described by
BITTNER (1890) and the amonites by MOJSISOVICS (1896). There is no
doubt whatever of the Norian age of the ammonites, nor of the dominance
of Rhaetian species in the brachiopod fauna. kMost suggestive however,
is the presence of Pexidella strohmayeri, a small diplospirelliforn
athyrid which occurs in large numbers in the Norian Hallstadt Limestone

but is quite unknown in the Rhaetian. 4 similarly suggestive abgsentee

ig the rhynchonellid Austrirhynchia cornigera, This species is easily

dispersed by currents and is present in all the important Rhaetian
brachiopod yielding localities in the Alps, Slovakia (Hybe, Bystry
potok) southern Poland and Runania, whilst it has never been recorded
in the Norian. It seems in fact to be a true index species for the
Rhaetian and its absence at Drnava nay have the obvicus significance.

dulacothyris conspicua and Lobothyris hungarica found at Drmava

also occur in the neighbouring Norian locality of Stratenska hornatina
but are unknown in the European Rhaetian. However, this evidence of
Norian age must be gunlified by the fact that bath genera are recorded

in the Liassic and must therefore be expected in the Rhaetian somewhere,
but possibly outside Eurcpe. Finally further evidence for stratigraphical
separation may lie in the slight differences in socue of the Rhaetian
species present - e.g. the narked flatness of the brachial valve of

F.fissicostata, which is more comparable with Slovakian Norian than

Alpine Rhaetian examples., These slight differences may, however, be due
to geography or facies,
Lin abundant fauna of lamellibranchs also occurs at Drnava. Together

with the ammonites it is being investigated under the direction of



Mine .W.ANDRUSOVA of the Slovakian scademy of Sciences, Bratislava,

through whose kindness the writer was able to visit the exposure
shortly after it was re-opened. It will be of grent interest to

learn the degree of affinity this part of the fauna shows to the

Rhaetian,

in impertant point to be borne in nind when considering such
'mixed' faunas as Drnava and the possible stratigraphical eguivalence
of the Norian and Rhaetian, is the remarkable uwniforiity of the
Rhaetian brachiopod fauna over the whole of its distribution in kurope
even as far as Iran (DOUGLsS 1929). Yet prolific, distinet and proved
Norian faunas are closely juxtaposed in parts of the Alps, and in the
Carpathians of Slovakia and Rumania. The latter fauna has only recently
been discovered in the Persani its. of West Rumania (by Dr.D.PsTRULIUS,
verbal communication 1965), and clearly illustrates the proximate
development of typical Rhastian and Norian faunas. & wide range of
facies and therefore environuents is enconpassed within the Rhaetian,
particularly in the Northern Alps providing ample opportunity for the
appearance of many meubers of the brachiopod fauna of any supposed
Norian facies cguivalents. It is difficult to envisage any arrangement
of palasogecgraphy or ecological regime striet enough to effect so
drastic and constant a separation of brachiopod faunas over the whole
of Alpine Europea.

Therefore the Rhaetian is here regarded as stratigraphically

distinet from the Norian,

Distinct though the Buropean Rhaetian brachioped fauna is as
6 whole, it must be admitted that its character is negative., Only

Augtrirhynchia cornigera is a new form and the fauna is more notable

for its lack of many Norian genera and species, This apparently holds
true also for the ammonites, and despite the correction of many of the
inadequacies of MOJSISOVICS's zonal schene for the upper Triassic by
TOZER (1965) it has still not been possible to give any further precision
to the lower boundary of the Rhaetian.
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Because of these difficulties over the recognition of the

Rhactian POPOV (1961) proposed th.t the lower boundary of the ultimate

setage of the Triassic be drawn below the zone of Pinacoceras netternichi,
At this point POPOV recognised the disappearance of fourteen amuonite
genera and the first occurrence of two others, but this sharp faunal
division is almost certainly caused by discrepancies in the alpine

zonal scheme and remains to be proved by modern research.

Although it was not his intention, TUCHKOV (1962) also advocated
the lowering of the base of the Rhaetian, in accepting the equivalence

of the Honotis subcircularig zone proposed by McLiuushl, with the

Pinacoceras nmetternichi zone.

McLEARN rccognised the Monotis subcircularis zone in the Triassic

of British Coluubia but even in 1960 when he swmiarized the results
of his research he was unable to certainly corrclate it with 4Llpine
gones. In the Rapide-qui-ne-parle-pas section he found beds with

Rhacophyllites above Monotis and in his stratigraphical table inserted

then below the Rhactian, thus indicating that the zcnes of li.subcircularis

and P.metternichi were probably not fully equivalent. This was sub -

sequently confirmed by TOZLR (1965) who identified Choristoceras above

beds with Rhacophylliteg and Rhabdoceras suessi in another British

Columbian profile., However MULLER and FsRGUSON (1939) regarded the

P.mstternichi and i.subcircularis zones as facies equivalents and

this was schematically presented in REESIDE et al (1957) and by

WESTERMANN (1962) who monographed the monotids from lclinRN's sections,
It was through MULLER and FERGUSON's correlation together with

hig field experience in north east Asia wherce Monotis ochotica is the
last mappable horizon, that TUCHKOV (1964) was led to propose that
ionotis could be used to define the boundary of the Rhaetian. The

disregard of the Norian age of the atwonite fauna of Druaeva, the 'Norian -
Rhaetian' beds of the Caucasus and of north east asia which was then
forced on hin, suggests that, in these arcas at least, Horian beds super -
sede the last appesrance of iMonotis. This is wholly in accord with the

situation revealed in British Colunbia.
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Lcceptance of the disappearance of Monotis as marking the
terminal stage of the Triassic is a practical move which the writer
favours. Monotis has the world wide distribution usually associated

with ammonites and, indeed, was thought by JEFFRIES and MINTON (1965)
to be a pelagic genus. This boundary will, however be lower than the
present one and not coincident with it as TUCHKOV believed.

SLAVIN (1961 and 1963) put forward an entirely different
suggestion. He accepted the proposition that the Rhaetian is uerely
a facies of the Norian and included beds with a 'mixed Norian-Rhaetian!
fauna together with the marine slpine Rhaetian in a new substage of
the Triassic, the Laba substage, taking as the type section the
Caucasian 'Norian-Rhaetian' by the Laba river. He makes no precise
statement regarding the position of the lower boundary and DAGIS (1963)

assumed it to be above the Pinacoceras metternichi zone. Since

ammonites of the metternichi zone are also found in the 'mixed' fauna
e,g. Drnava, SLAVIN cannot have intended this and the first part of his
proposals must involve a lowering of the present houndary in much

the same manner as TUCHKOV or POPOV.

The novelty of SLaVIN's scheme lies in the isolation of the
lamellibranch rich Swablan facies in a new substage, the Swabian substage,
which he referred to the Jurassic., This was the first occasion on
which the equivalence established by OPPEL and SULSS in 1861 and found
valid by generations of Alpine geologists had been challenged. SLAVIN
found his evidence for it in the apparently unconforuable superposition
of the lamellibranch bearing beds on the brachiopod rich facies in an
unnamed profile in the Codru zone of the apuseni mts. of north west
Rumania, Several faunally rich sections in the area were visited by
the writer but this situation was not seen. PFurthernmore it has not
been found to be of any regional importance by geologists mapping in the
area (Dr.G MANTLA and Dr.J.BORDEA, verbal coumunication 1965), and is
in fact directly contrary to the relation of the faunas in the Frunza
valley near Ferice (BLEAHU and MaNTii 1964). The field relations

demanded hy SLuVIN are also gquite opposite to the common situation in
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the Northern Alps wherc the most lamellibranch rich beds occur at the

base of the Rhaetian (e.g. QUENSTEDT 1951). His proposal has already becn
strongly criticised by TRUMPY (1968), DiGIS (1963), BERNOULLI (1964)

and SOMOS (1965) and is not accepted here.

POPOV (1961) raised the technical point that even if the Rhaetian
is stratigraphically distinet it cannot be of higher rank than a zone

since only one - thet of Choristoceras marshi - has ever been recognised

within it. However the number of zones which can be recognised in a
sequence is a reflection only of the nature and richness of the fauna,
and the lack of ammonites in the Rhaetian should not be allowed to

override the widespread geological importance which prompted its erection,

SLAVIN's proposal is the only one to have made any concession to
the French pcint of view which sees the Rhaectian ss the initial stage
of the Jurassic. Ever since LEYMERIE (1839), French geologists, with
progressively fewer allies have argued that since the Rhactian trans -
gression warks the amelioration of the aridity of the Triassic, the
beginning of the marine régime of the Jurassic and accoapanies the birth
of such depositional areas as the Paris Basin, it is more suitable as
& basal thon an ultiuate stage (e.g.RICOUR 1961 ~ opinion of French
'Colloque sur le Lias's RICOUR 1963 - opinion of French 'Colloque sur
le Trias'; ARKELL 1933). Opposed to this view have been the Mediterrancan
Mesozoic Connittee of the International Stratigraphical Commission
(AGER 19633 RICOUR and SIGsL 1964), the British Mcsozoic lra Subcommittee
(AGER 1964), and ARKELL (1956).

Argument contrary to the assignation of the Rhaetian to the
Jurassic has centred on faunal evidence. Geruan geologists with the
benefit of :iarine as well as continental Triassic have always laid
heavy enphasis on the strong Triassic character of the Rhactian ammonites.
411 the genera are cormon to the Norian whereas the Hettangian is
marked by the appearance of over twenty new genera (ARKELL 1957) one of

which, Psiloceras is an excellent narker for its basc.
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For this pragmatic reason, if no other, the Rhaetian should be placed
in the Triassic, for the Rhaetian - Hettangian boundary uwarked in

Burope, North émerica and asia by Psiloceras planorbis is unchallengably

the most suitable major dividing line. Accordingly the Rhaetian is

here regarded as the terminal stage of the Triassic.
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GENERAL PiAL4BONTOLOGY

KECOLOGY I

Considerable importance has been attached during this study to field
collecting, not only in order to supplement old collections but also to
provide information on occurrence and association unobtainable from museum
material. This information has been used throughout the systematic revision
in order to Jjudge the practicability of new or already established species,
In addition much data has been gathered on the fossil communities long re -
cognised in the Rhaetian.

These communities are outlined below, & more detailed discussion will
be possible after the imminent publication of a review of the facies of the

Rhaetian in Bavarin and the Tirol (F4BRICIUS, in pross).

Following his study of the brachiopods of the K8sscner Schichten, and
of the equivalence of the Swabian and slpine deposits, SUESS,together with
MOJSISIVICS (1868) published details of a section from the Norian to the
Liassic in the Kendelbachgraben near the Wolfgangsee, Salzburg. They
divided the Rhaetian into four litho~faunal facies: +the Swabian, Carpathian,
KYsscner and Salzburger Facies. These are now in need of revision. For
instance, the Swebian lamellibranch bearing facies, far from being similar to
the Rhaetian of Northern Europe as its nawme implies, probably represents
relatively deep water. Its aligned and burrowing pelecypods together with
the alternation of shale and dark, thién bedded limestone indicate muddy
conditions with regular currents. The K8ssener facies at its type locality
in the Lofer Graben represents an incursion of a shallower peri-reefal
environment with a varied brachiopod feuna. The Carpathian facies is faunally

characterised by prolific Rhaetina gregaria and represents banks of that

species accomnpanied by Zugmayerella uncinota. The Salzburger facies is the

most unusual and is characterised by Choristoceras marshi.

These facies may be best recast as fossil community facies when their

environments and relationships are better understood.
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Summary of brachiopod associations and occurrence (see enclosure 2.)

Rhaoetina gregaris and Zugnayerella uncinata are common and almost in -

variable associates. They occur together in the Pas du Roc nappe of the
French Western 4lps, in the Haut Savoie, and are found again in large nun-
bers along the northern front of the Rhaectian basin in the Northern 4Alps,
the Slovakian Carpathians and the Polish Tatra. Lvidently R.gregaria
thrivel in dense banks in shallow water. It dominates its companion
Z.uncinata in the ratio of about 50:1.

A probable subspecies of R.gregoria, also associated with Z.uncinata,
occurs at ampelsbach in Bavaria and apparuhtly surrounded a flat field-like
Thecosmilia reef., It rarcly encroached on the resf and is now found only
with broken coral fragments. In northern Italy a hint of the same associa -
tion is seen, but here the corals arc not fragmented and Rhaetina is very

rare, too rare to be compared subspecifically with the Ampelsbach specimens,

The occurrence of many of the other common species is well illustrated
by their distribution around the Steinplatte reef. Here the fore-reef and
basinal facies of the Rhaetian nre well exposed (text-plates 1-5). IExtending
for two or three kilometres from the immediate neighbourhood of the reef

occur thin colonies of the large dielasmatid Rhaetina pyriformis. Rarely

more than three or four individuals are concentrated together but exposures
yield many specimens and local communities evidently existed.

Dense, monotypic colonies of dozens of individuals of Zuguayerella

uncinata also occur in the fore-wvreef calcarcnites. Such colonies are addi -
tionally found near the Axelstein reef and at Bystry potok in Slovakia (see
ANDRUSOV 1965, pl.21). This latter locality also yields Rhactina gregaria

in large numhers.

4L very few individuals of Calcirhynchia subrinosa accoupany Z.upcinata

near the Steinplatte reef but this small rhynchonellid is only found in
large numbers in a dark limestone bed in the nearby Lofer Graben. Dark
limestones alternate with shales (see text-plate 4) and conditions were
evidently quieter with a muddy bottom and burrowing lamellibranchs., C.sub -

rimosa occurs in closely packed colonies of 200-300 small, globose individuals
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belonging to all growth stages. They were possibly attached to anchored
algae in the same manner as AGER (1965a) suggested for the type of the
genus, C.calcarin, wgll known in the Lower Liassic. Isolated individuals
are larger and r.ve variable in foru (see description of C.subrimosa).

In the bed inm.'iately below C.subriwmocsa two other well known species

arc found, Oxycoliella oxycolpos and Fissiraynchia fissicostata. This bed

is a relatively thick calcarenite (see text-plate 5) containing shell detritus
and indicates an incursion of peri-reefal conditions, It is this locality
which gave the K¥ssecner facies its nawme and the above two species were re -
garded by SUESS and MOJSISOVICS (1868) as characteristic.

F.fissicostata is also found in the fore-reef calcarenites. It is the

most widely distributed of the Rhaetian rhynchonellids and commonly occurs
sporadically. 1In the calm water of the Lofer Graben bagin it is oval in
form with a small pedicle opening and relatively shallow ribs (e.g. plate 1,
fig.1). In coarser sediment of a rougher environment, more triangular
specimnens with sharper, deeper ribs are found (e.g. plate 1, fig.lO).
Triangularity is a common adaptation and allows the accomodation of a
larger pedicle nuscle giving stronger attachment.

Isolateld specimens of sustrirhynchia cornigera occur hoth with

F.fissicostata in the Lofer Graben and near the reef. This species and the

reason for its wide dispersal is separately discussed in detail below
(Bcology II).

No brachiopods have been found in the main body of the Steinplatte
recef and the only record of their occurrence in such a position is by
SIEBER (1934) who discovered them in the R8telwand coral reef near Salzburg.

It is Vﬁry noticeable that zeilleriids are rare in the Steinplatte area
and in fact they are only commonly found in the classic region near Vienna,
which formed the basis of ZUGMAYER's work (1880).

Reef development was not widespread in this area or in the Slovakian
Carpathians. Near Vienna very shallow, possibly intertidal, areas with
algal mats and klegalodon (sce FISCHER 1964) appear to have been fringed by
shallow lagoons occupied by encrusting corals and such brachiopod species

as QOsmarella starhembergica and 'Zeilleria'sustriaca, as at Brand in the
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ANl tHe Pissting Tal. In deeper, more open water, almost the full range of
Rhaetian brachiopod species thrived., This area of deposition is now repress
ented by the linnstones of the so-called Starhemberg facies. Rich accumula -
tions of morc¢ or luss broken, transported material occur in the limestone
whilst rarc marly lenses contain well prescrved individuals.

More massive bedded, less bioclastic limestones such as those of Hybe,
were probably deposited in sheltered and possibly deeper water., The fauna
is more sporadic and slightly restricted, but still contains all the main
species.

Carapezzia geyeri is restricted to the immediate neighbourhood of its

type locality in the Southern Alps, where it occurs in dense concentrations.
In one outerop (Pirkner Graben) isolated valves are aligned around angular
limestone blocks in a sedimentary breccia, SCHLAGER (1963) remarked on
similar beds up to 5m. thick in the Rhaetian of this area. These beds may
well have been formed as the result of slumping and brecciation associatsd
with submarine faulting.

it its type locality the field relations are obscure. SCULLGER (1963)
believed the brachiopod rich blocks to be conformably intercalated in
Liassic Fleckenmergel, and recorded C.geyeri as Liassic. However, the con-
trast in sediment type suggests to the writer that this is improbable., It
may be that the Rhaetian blocks sluuped into the Fleckenmergel from an un-
stable position. This may also explain the breccias of dolomite blocks
found by SCHLACER in the Liassic. It is interesting that BERNOULLI (1964)
reported syngenetic brecciation in the Liassic of the Bergano Alps.

Although there appears to be considerable evidence of instability during
the Rhaetian where C.geyeri occurs, the writer hesitates, on the evidence

of one locality alone, to make the tacit comparison with Perearinells made

by LGER (1965a). This latter genus is known froum half a dozen countries in
loose calcareous blocks in a deeper water sediment, and the localities are
isolated. A4GER concluded that it may have lived in 'the current swept rocky
shallows of a tectonically unstable coast-line (p.159). It is quite possible
that there is a geographical explanation for the restriction of C.geyeri to

the Southern Alps.
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ECOLOGY IT

Adaptation shown by Austrirhynchia cornigera,

The most striking of the brachiopods occurring in the Rhaetian is

Aystrirhynchia cornigera. It has remarkable wings which form oblique faces

to the triangular body of the shell and then recurve posteriorly for as much
as lem. on either side of a licm. broad main mantle cavity (see text-plate 8,
fig.8).

LOER (1965a) regarded A.cornigera as an extreme development of the

axiniform shape found in such species as 'R.'longicollis, Cruratula sp.,

Zeilleria hierlatzica etc., and associated this shape with increased oxygen

absorbtion by an expanded mantle on a poorly oxygenated sea floor. Howewver,
there is no evidence of such an environment in its ficld occurrence and the

form of A.cornigera is here considered to be purely mechanical in function.

I+ is immediately apparent on examination of a specimen of A.cornigera
that in a strecam of gater the wings will cause 1t to pivot on its pedicle and
become oriented at right angles to the current. This was tested and troved
in a2 flume experiment. In addition,it was at first thought that it might
ride above the sediment surfacc, supported by the water pressure undeh the
wings. However, the model used could oniy be made to lean onrone tip, oscill -
ating vioclently, and it is clear that the catchment arca of the wings is
insufficient to provide stability. Thus the only, but immediate, effect of
the wings is to produce orientation.

The importance of orientation probably lies in the direction of the
water flow over the anterior gape of the valves., If the current here is
erratic the circulation system within the shell way be disastrously upset by
water sweeping into the umantle cavity and disturbing the delicate balance be -
tween the inhalant and exhalant streams. In species which are unable to or -
ient thewselves bodily then the water flow may be influenced by anterior
folding of the valves, It has several times been observed (e.g. #GER, 1965a.

MAKRIDIN 1962, 1964) that the more plicate members of a species occur in the



shallower, more current disturbed part of their ecological range. It is
just in this area that currents over the anterior margin must be controlled.
The major, wmedian plication of rhynchonellids may also perform this function
of redirection of errant currents and the sharper ribbing in the shallower

environments (e.z. F.fissicostata herein) may aid this process.

L further imporitant advantage of orientation is that harmful detritus
is swept over instead of being carried into the gape. Bhis is of particular
importance to species in which the gape lies close to the sediment surface.
Light food particles will probably be captured by vortices of low pressure

adjacent to the gape.

In connection with orientation the work of MaKRIDIN (1964) and

RUDWICK (1965) on Tetractinella trigonella and its homeonorphs, which have

remarkable flange-like ribs (see text-plate 8), has been considered.

MAKRIDIN (1964), following a lengthy treatment of anchoring and
supporting nmcthods of attachment,postulated that the upstanding ribs of

Cheirothyris fleuriausa, Tetractinells trigonella, Trisonelline pectunculus

and Cheirothyropsis pseudotrisonella served to aid the pedicle by stabilising

the shell., He envisaged (fig.4) the flanges of the brachial valve being
embedded in the sediment of the substratunm.,

However, field evidence associates all these species with shallow
water deposits ~ oolites, coral beds and reefs - where current action will
certainly cause scour, thus negating the holding action of the ribs (which
ney very well accentuate scour). Lioreover, any stability produced by em -
bedding of the brachial valve will be counteracted by the projection of the
opposing ribs and their obvious vulnerability to the vagaries of the surroun -

ding water flow. WM.RIDIN's hypothesis is therefore rejected.

RUDWICK (1965) discussed the homeomorphy and possible adaptation of
T.trigonella and C.fleuriausa. He concluded that the function of the ribs lies
not in their final external form but in the concomitant projections of the

anterior margin, These RUDWICK thought to have acted as a housing for sens -

itive antennac of mantle tissue which gave warning of injurious particles
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threatening to invade the mantle cavity. From the paradigm, or optimal
specification, for this furction the tips of the marginal projections should
be equidistant. RUDWICK was therefore forced to exclude from his hypothesis

such sypecies as Pentactinella guinguecostata, Trigonellina pectunculus and

Anathyris ezquerrai in which the flanges are not equidistant from one

another but which otherwise appear very similar to ¥.trigonellina.

Contrary to RUDWICK's observation Dr,o.SCHUMLNN informs the writer
that in very many specimens C.fleuriausa the projections are also non -
equidistant and this species barely satisfies the paradign for protection.
Llso, as RUDWICK noted (p.140), in some large specimens of T.trigonella
deflections of the anterior coumissure aliost disappear. Lowever, it is in
just such large individuwals, ..Ith expansive gapes; that greatest protection
and therefore prominence of the anterior deflections, would be expected,
For these reasons protection is here thought to be only secondary to a more

probable mechanical adaptation similar to that of i.cornigera.

Specinens of Tetractinella trigonella are shown on text-plate 8 in

comparison with ii.cornigera. The pedicle foramen is large and it is evident
that it too was attached during life and pivoted on & strong pedicle. The
catchment arcas formed along the posterior margins in both species are
similar, although those of T.trigonella are not recurved. It is quite certain
that in a stream of water T.trigonella will inevitably become oriented in
exactly the sawe manner as id.cornigera and this is here thought tc be the
function of the flanges.

In this case it is unnecessary for them to be equidistant so long as
they are symmetrical on either side of the median plane. Neither is it dis -
alvantageous if they cease to be formed late in ontogeny for by then they
arc fully active and can hardly be impaired in their efficiency. Moreover

E.gquinguecostata, T.pectunculus and A.czquerrai instead of being difficult

exceptions, as they are to the protection hypothesis are but easily acceptable

veriants.



Text-plate 8
Figs. 1-6. Tetractinella trigonella (SCHLOTHEIM). x 2

'Muschelkalk, Recocaro'. Pal,Inst.Univ. Viemna.

Coll. Neuwmayr, 298, Figz.,l is the original of
RUDWICK (1965), fig.3, 'm!
Figs. 6~7. Austrirhynchia cornigera (SCHAFHAUTL). x 2

Rhactian, ixelstein by Jachenau, Walchensee, Bav.
(see descpn. of i.cornigera).

Fig., 8 A.cornigera. 'Dirnbach'. Pal.Inst.Univ., Vienna.
19/1/1

The possible similarity of adaptation in these species is

discussed in the text.
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Austrirhynchia cornigera itself is found in two extreme forms:

one very small and occurring with dendritic thecosmiliid corals (c.g.
Juchtenkopf, the west end of the Steinplatte reef, and possibly the Koth-4lp)
and ancther much larger and most common with thamnastreoid corals (e.ge the
Axelstein reef, and possibly Lahnenwies Graben). The latter large form is
also found with shell debris in bioclastic limestones (e.g. the Piesting Tal
region).

It sewems possible that the very small type lived attached to the
corallites, but the very large form obviocusly nceded uore space and would
have become hopelessly twisted and disturbed in such a situation. It there =~
fore anchored itself to shell debris and colonial corals, If these supposi -
tions are correct two ecological subspecies will be useful for the two forms.

The widespread and apparently sporadic distribution of A.cornigera,
which led AGER (1965a) to regard it as the antithesis of a colonial species,
is due to the ease with which dead individuals must have been distributed by
currents, 4t all the localities mentioned above, with the exception of the
Lahnenwies Graben, the species is relatively abundant and probably did live

in colonies,
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GEOGRAPHICAL DISTRIBUTION

Of the thirty four spectes now recognised in the Luropean Rhaetian,

twelve can be regarded as common and constituting the base of the fauna.

These species are:

Vindobonclla katzeri Sinucosta emmrichi
Figsirhyachin fissicostata fhaetina sregaria
Austrirhynchia cornigera Rhaetina pyriformis
Zuemayerella uncinata Austrillerin norica
Zugnayerella kogssenensis 'Zeilleria' ellipticn
Izballa suesgi O-ycolpella oxycolpos

The reaninder are rare and nany of them are known only through a few indivi -
duals from the region of the type locality.

It is notable that the species listed above are found throughout the
whole length of the Rhaetian outcrop. This can be seen on a comparison of
ZUGMAYEL (1880), GOETEL (1917), and PaLFY (1925) dealing with the Vienna
region, Hybe in Slovakia, and the Persani ilts, of Rumania respectively.

Even such a rarity as 'Z' waldeggiana occurs in all three areas. lloreover,
the small fauna described by DOUGLsS (1929) from Iran is typical of many
North 4lpine localities. There is notithe major contrast in facies which is
found in the Liassic and no hint of the distribution areas and ecological
groups then encountered (see AGER 1960). The Rhaetian lamellibranchs show

a similor uniformity of character to the brachiopods. Evidently the Buropean
Rhaetian sea harboured closely conparable environuents over a wide area and
an essentially uniform fauna was free to migrate over its entire length.
PATRULIUS (1964) indicated the probable routed followed in the Carpathians,
Locally, particularly favourable conditions encouraged a very rich fauna and
allowed rarer species to thrive. Such an area is the Piesting Tal near

Vienna, which yielded the bulk of ZUGHMAYER's (188() waterial.
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STRATIGRAPHICAL RELLTIONSHIP:

Of the twelve species listed above as widespread in the Rhaetian, only

two -~ V.katzeri and A.cornigera - are not found in the Norian, in particular
the recently revised Norian of Slovakia, the Bulgarian Balkan Lts., and the
Southern Soviet Union. 4although A.cornigera is apparently restricted to the
Rhaetian and may be regarded as an index fossil, the brachiopod fauna as a
whole has the appearance of an impoverished Norian fauna. This has been a |
major factor in the controversy over the stratigraphical equivalence or
otherwise of the present Rhaetian and Norian (see Stratigraphy). However, as
a whole the Rhaetian fauna is most distinctive and lacks a considerable num -

ber of genera found in the Norian. These genera are as follows:

Trigonirhynchella Pseudocyrtinag

LMoisseievia ilajkopella

Halorells Cubanothyris

Halorelloidea Adygella

Crurirhynchia Adyoelloides (clgse to Zugme eria?)
Rimirhynchorpsis Wittenburzella

Triadispira Worobievella

Pexidella Pseudorugitela

4 much wider variety of genera are also known in the Liassic, Although
the Hettanglan fauna is not rich, by the Pliensbachian many new geners had
become differentiated. This is most clearly aeen amongst the rhynchonellids
following the recent revision by #GER (1956, 1958, 1962) of the British
iddle Liassic rhynchonellids. The Rhaetian fauna thus emerges as a link
between the richness and diversity of the Norian and the upper Lower Liassic,

hsmongst the Rhaetian rhynchonellids several bases for Liassic diversifi-

cation are recognisable. Calcirhynchia provides the root stock for Cirpa

and its allies, Fissirhynchia for wmany of the cyclothyrids, and Vindobonella

for Pseudogibbirhynchia, whilst Carapezzia is clearly part of the

Rhynchonellina lineage well known in the alpine Liassic. However, the main

stock of the Tetrarhynchiinae cannot yet be recognised. although there is no



modern revision of the liassio spiriferinids many of them are certainly

related to Lobnlla and Zugnayerella. The zeilleriids are consetvative and

show fe= gignificant changes from the Iu..etian to the Liassic, Only

Austrilleria, which has a cardinal process, has no recognisable Liassic

descendants.,

Nevertheless, it is clear that a nwiber of genera remain to be found
in the Rhaetian, for instance Lobothyris is known in the Upper Triassic of
Siberia and also in the European Liassic and nust therefore be present in
the Rhaetian somewherc. BITTNER's work (1890, 1892) has shown that the
alpine Norian fauna is rich and probably almost all missing Rhactian links
will be discovered in the 4lps, particularly in the wmore brachiopod rich

facies of such regions as the Piesting Tal near Vienna,

52
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SYSTEMATIC PsaLakiONTOLOGY

Notes
The followipg abbreviations are used througshout:

Bayer.St.51g. - Bayerische Staatsaimlung filr Palflontologie
u. historische Geologie.

Pal.Inst.Univ. - Paldlontologisches Institut der Universitit
Vienna Wien.

Geol.Bundes. - Geologische Bundesanstalt, Wien.
Vienna

Nat.hist.lus. - Naturhistorisches iluseuu, Wien,
Vienna

ws, - willisetres . = aetres

A1l specimen measurencnts are in nillimetres, and the following special

abbhreviations are used:

() - damaged specimen, neasurement approximate,

(r) -~ reconstructed measurement, e.g. twice half-width.

The PC.Nr., of a sectioned specimen refers to the acetate peel and

plaster cast nunber in the writer's collection.

#11 specimens referred to are in the writer's collection unless otherwise
stated. Figured srecimens are catalogucd as they eppear on the plate, thus
the specimen on plate 15, fig.2 is numbered 15/2. General material is cata-

logued as T.1, T., etc.

Types and appropriate figured and general material will be deposited with

o suitable muscum prior to publicaticn.

Map references of ground specimens are given to 5''. ZUGHsYHR's type
localities are to be found on the Geologische Karte des Hohe Wandgebiefes

(Nieder#sterreich) geol.Buhdesnnst., Wien, 1964, and when this is the case it

isipointed out in the figure caption., Other map nuabers ‘refer to the uaugtrian
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and Bavarian topographic maps ncntioned in connection with the Programme of

Study.

Figurod specimens show the dorsal valve uppermost in anterior view
and the pedicle valve uppermost in posterior view.

411 specimens are Rhaetian unless otherwise stated.



S5

LABORATORY TICHITIQUES

The intcrnal structure of all species of which sufficient material was
available was investigated using serial transverse grinding. Plaster casts
of the specimens to be so treated were prepared first employing & rubber -
like compound, Vinamold which can be heated to fluidity at a relatively low
temperature. Following this the specimen was dipped in molten paraffin
wax in order to restrict later etching to the ground surface, and then
mounted in semi-solid modelling plaster with the posterior part of the
lateral commissure vertical as described by AGER (1956). On drying the
block was fixed to a steel plate with paraffin wax and the speciumen ground
using the apparatus described by HENDRY et. al (1961).

4t suitable intervals (commonly O.lmms., but less when passing through
the dorsal wabo of rhynchonellids and more when the loops of zeilleriids
were being ground) acetate peels were taken for which the dry technigue was
employed. The light cil (Honilo 50 - Fletcher iiller Ltd., London) used to
lubricate the diamond grinding wheel was cleared with acetone from the abraded
surface which was then washed, dried with acetone and etched for about ten
seconds with 5% HC1l., In this way a topography relative to the shell and its
matrix is produced. Finally the surface was flooded with acetone and the
dull side of a strip of acetate film pressed to it. The underside of the film
in contact with the acetone becomes gelatinous and takes on the form of the
etched surface. After allowing about a minute for drying the acetate peel
was removed with forceps and examined under & microscope. In the case of
imperfections a further peel was taken.

The acetate film employed was purple Acetobutyratfolie-Triafcl B, .04ms.
thick, and kindly supplied free of charge by the Bayer Chemical Conpany of
FPrankfurt a. ., Germany. It was found suitable in all respects,

On completion of the grinding (disappezrance of the crura, loop, spires
etc.) all the peels taken were re-examined and about 14 selected for drawing.
Bach of these was placed in turn in a 35um. slide holder and projected at a
suitable magnification - usually x12 or xl15. 4n accurate outline was ob -

tained in this way and details of growth lines added using a microscope with
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a magnification of x50. Subsequently these draWwings were traccd, then
photoeraphically roduced and printed on docunent paper. Care was taken

throughout the drawing of sections to indicate as precisely as possible the
varying pattern shown by the calcite crystals within the shell. This alters
according to the orientation of the length of the crystal to the angle of
grinding and reveals the shell layers, homology, and mode of growth of inter -
nal structures which cannot be seen in blacked in sections. The work of
SCHUMANN (1965) and COPPER (1965, 1965a, 1965b, 1966) sets a high standard in
the use of this technique and it must be regarded as indispensable to future
systematic morphological studies., Text-plates 9 and 10 show the application
of ornament in this thesis.

Photomicrographs of sclected peels supplement the sections and were
taken using an ssahi Pentax camera attached to a Leitz Orthlux microscope.
Magnifications of x40 - x60 were found convenient Bor general use but x300
is practicable for more detailed work (see plate 9).

Specimens to be photographed were cleaned using an air abrasive machine
and then coated with MgQ by holding them over a small piece of burning mag -
nesium ribbon. All photographs were taken on Adox KB 14 film with an Asahi
Pentax camera fitted with a variety of extension rings. A black velvet
covered board was used to obtain the background. BEach plate was then nade
up using prints of a magnification of x2 mounted on exposed photographic
parer, rephotograyhed on gquarter plate negatives and finally reproduced on

Ilfoprint ®rojection paper (R3.1P Grade 3).

TERMINOLOGY

The terminology employed here is in all groups the same as that given
in the Geol. Soc. Amer. treatise (1965) with the exceptions and additions

discussed below.

1. Septaliun
The term septaliun is not used in this thesis., Since it was intro -

duced by IEIDHOLD (1920) it has been so often misinterpreted, misused and
credited with unwarranted importance that it is now quite useless as a des -

criptive term.,



Text-plates 9 and 10

Transverse sections through the border of the tooth socket
(plate 9), and the apex of the socket and notothyrial pit
(plate 10), showing the use of ornament to indicate the
growth lines and disposition of the fibres. Plate 9 - x 300;
rlate 10 - x 175,
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LEIDHOLD figured the apical structure of the brachial valve of

Septaliphoria arduennensis in his description of that species and called the

V-shaped trough, formed by the imner hinge plates, a 'septalium', IHEIDHOLD
only zave a drawing of & silioified valve and because of the impossibility of
deciphering the structural detail of the septaliwm, numerous multicostate
species in which transverse sections show the imner hinge plates united and

forming a trough above a median septum, have been placed in Septaliphoria.

hs a result the genus now apparently ranges from the Upper Triassic to the
Upper Jurassic but certainly includes species quite different in structural
detail, CHILDS (1966) gave a photomicrograph of a transverse section of the

inner hinge plates of Septaliphoria and it is quite clear that,at least,the

Rhaetian species formerly placed in the genus is quite distinctive and it is

herc removed as the type of & new genus Fissirhynchia. Study of the micro -

structure of the hinge plates of other species with a 'septaliuwn! will cer -
tainly reveal further diversity.

As well as the actual range of form encompassed by the term the form of
the 'septaliun' and often indeed, its apparent occurrence depends on the
angle to the plane containing the hinge line at which the hinge plate and the
median septum are ground. 4 low septum ground at a shallow angle may appear
very tall and narrow inner hinge plates similarly ground appear wide and may
simulate a median septum (e.g. text-fig. S.viii herein). The globosity of
the brachial valve clearly affects the angle at which the umbo is cut and
ROUSELLE (1965) drew attention to this problem.

In addition to being applied to rhynchonellids a !'septalium' has also
been recognised in tercbratulids. THOMSON (1926) preferred to daéscribe the
hinge plate as excavate but MUIR-WOOD (1934) adopted LEIDHOLD's term, This
was wnfortunate since the strﬁcture in terebratulids is different in function
and development to that in rhynchonellids. In the latter group the funotiam
of the trough in the hinge plate is to anchor the diductor muscles, The
crural bases are only united posterior of the plane of articulation where they
can perform this function and in many Palacozoic species a cardinal process is

additionally present. Similarly,a cardinal process may lie in the apex of

the brachial valve of terebratulids,e.g. Rhagtina apd Austrilleria herein, but
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the crural bases are commonly united anterior of the plane of articulation
where diductor muscles cannot possibly have been anchored.
Because of this ambiguity in the use of septalium, the trough in the

brachial valve of rhynchonellids is here called the wmuscle trough. This name

emphasises the relation between the sessile structure in Pseudogibbirhynchia
and its allies and that in septate rhynchonellids in which it is raised from
the valve floor. Illoresover it avoids any tendency to nake an inappropriate

comparison with hhe structure in the hinge plate of terebratulids.

2. Double deltidial plates
'Double deltidial plates' of the kind found in Calcirhynchia subrimosa

were first described by 4GER (1958) in the closely related species Cirpa langi.
AGER's figures show hollow deltidial plates detached from the dental lamellae
but,in fact,the appearance of hollowness is caused by the juxtaposition of
quite normal plates with the pedicle collar and the description 'buttressed
deltidial plates ' is more avpropriate and is used here,

In Cirpa, Calcirhynchis,and several other members of the Cirpinae, the

ventral part of the pedicle collar adjoining the shell wall is deposited in
the normal manner described by WILLIaHS (1956). The pediculate-outer spith -
elinl junction in this rogion retreats anteriorly and restricts the pedicle
with a ridage of secondary calcite. Deposition occurrs in the resulting
cavity and a block of callus is present between the pedicle and the shell wall
(see text-fig. S.xvii). Laterally the pedicle is contained by the dental
lanellae but dorsally it?bnca again restricted by a ridge of calcite contin -~
uous with that on its ventral side, Nedianly this part of the collar is split
and it is the juxtaposition of the two seguents with the deltidial plates
which gives the appearance of hollowness (see text-plates 11, 12, 13). 4s
in the case of the ventral arc of the collar, deposition occurs on the outer
side of these two segments and the cavity becomes infilled.

Throughout the formation of the pedicle collar the deltidial plates remain
discrete and are never depositionally continuous with it as stated by
WILLIAMS (1956). 1In fact the deltidial plates are deposited only in contin -

uity with the main body of the shell, However,hollow plates continuous with



Text-plates 11 and 12.

Transverse sections of the 'double deltiuial plates!' of

Calcirhynchia subrimosa, showing the juxtaposition of the
deltidial plate with the dorsal seguent of the pedicle
collar. Both x 300.
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the pedicle collar have been clearly figured in Mimatrypa by COPPER(1965),
whilst in another atrypid genus, Desquamatia, similar plates are quite
separate from the pedicle collar - COPPER (1966).

The deposition of deltidial plates is evidently of sone complexity and

requires further investigation.

3. Grura

Crural terminoclogy in the rhynchonellids is still based on form and
analogy and a broad revision using modern technigues o produce a classifi -
cation based on microstructural homology is required. Although ROTHPLETZ's
original (1886) terminology of raduliform, falciform and septiform emphasising
as it does, that form is the sole basis of the grouping, is to be preferred to”
the modern translation of these to radulifer, falcifer etc. no change has

heen made here.

4, Dascendent and iscendent crural processes.

In the tercbratulids the crural processes are described here as
'ascendent' or 'descendent! in reference to the direction of the processes
when viewed from above. If ventrally dirccted as in Terebratula and

Zeilleria they are ascendent, and if dorsally directed, as in Triadithyris,

descendent,
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Special Note

4 paper covering thoe evolution of the Mesozcic rhynchonellids is at
present being prepared by Dr.D.V.AGER, Dr.us.CHILDS and the writer. This
necessarily involves agreement regarding the grouping of genera into families
and subfamilies and possible modification of the classification given in
AGER (1965). Prior to this agrcement the several divisions outlined below

are only suggested and not formally proposed.

ADDENDULL

Note re Family Wellercllidae LIKHLREV. (See Calcirhynchia herein).

There is confusion over the date of this family and its subfanily.
Both AGER (1965) and SCIMIDT (1965) give the authorship and date of the
fomily as 'LIKHAREV in RZHONSNITSKAYA, 1956'. However, RZHONSNITSKiYa iu
1956 only lists (p.24) 'Wellerellidae LIKH4REV, 1955' without a diagnosis,
and this is insufficient to give the name valiiity (ICZN Art.13). In citing
LIKHAREV, 1955, RZHONSNITSKAY: referred to the manuscript of QOsnovy
Paleontologii not to be published until 1960 (see footnote in RZHONSNITSKAYL
(1959)).

The first valid use of the name Wellerellidae the writer has been able
to find is in RZHONSNITSKAYA (1959 p.29) in which a dicgnosis of the family
is given (again credited to LIKHAREV 'in 1litt'). However, SCHMIDT (1965

1.590) refers to the source of the subfamily, Wellerecllinae, as 'nom,transl.
LIKHAREV in RZHONSNITSKaYA, 1958, p.l11l4'. This 1958 paper has not been traced:
it is not to be found in the Zoological Record and is not cited by

RZHONSNITSKAY: herself in 1959. Moreover DAGIS (1963) in using both the

family and subfamily does not recognise this papér. If it does exist then
it appears that both the Wellerellidae and Wellerellinae owe their date to it.
If not then they should be as follows:

Fanily Wellerellidae LIKHAREV in RZHONSNITSKAYA, 1959

Subfainily .cllerellinace LIGLLWV in nZU0NSNITSK Y., 1959 (nom. transl,
LIKHAREV in RZHONSNITSKAYA, LIKILREV and MAKRIDIN, 1960, Pe24T)e
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Order Rhymchonellida KUHN, 1949
Superfainily Rhynchonellacea GRAY, 1848
Family Rhynchonellidne GRALY, 1848
Subfamily Cyclothyridinne waKRIDIN, 1955

Remarks s
This subfamily was founded by M4KRIDIN (1955) on a genus recognised

by BUCKMAN (1918 p.14) as more than generically separable from the
normal Jurassic rhynchonellids. RZHONSNITSKaYs (1959) placed a large
number of genera in it, many of which were to be reuoved, principally
by 4LGER (1965) when he established the Tetrarhynchiinae for the 'ordinary -
looking rhynchonellids constituting 'the bulk ... of the Mesozoic forms'.
DAGIS (1963) rnised the Cyclothyridinae to a full family - the
Cyclothyrididae (nom.correct herein pro Cyclothyridae MAXRIDIN, by
DAGIS 1963, p.53). However the group is retained here as o subfawmily,
nmainly because it and the Tetrarhynchiinas (not yet used by a Soviet
author) are difficult to distinguish in practice and can only be
regarded as egual divisions. The best course uay well be the restriciion
of the Cyclothyridinae and the creation of several suwall subfamilies
within the Rhynchonellidae, rather than the elevation of present
groupings and the precipitation of overweighted familial distinctions.
At the sane tine as revising the contents of the subfamily &GER
(1965 p.600) noted that canalifer crura are one of the best criteria

for recopnising the group. Of the Rhastian genera only Fissirbhynchia

has this form of crurs and is here placed in the Cyclothyridince., It is
the earliest known member of the subfamily, possibly extending back to

the Middle Triassic, and may represent its central stock.
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Genus Fissirhynchia gen. nov.

Type species:
Rhynchonella fissicostata SUESS, 1854 p.30, »nl.4, figs.l-4

Remge and Distribution: (records of type species only)
Norian of Slovakia (Drnava, Stratenska hornatina), N. Rumania

(Bukowina ), BE.Bulgoria (Ludn-Komcin), the Crimea, and Caucasus.
Rhoetinn of the Worthern Alps, central Itoly (Siena), Slovakic
(Hybe), W.7.Rumonia (4Apuseni Mts.)
Linssic of the Northern 4lps (Hierlatz), and Sicily.
Possibly present in the Lower Tagling Lst. of Spiti (Himalayas), =
?Rhneto-Linssic, but STOLIé%A's record (1866 p.67) hus not been
confirmed by loter workers.

Included specics:
t present only the type species is recognised as belonging

to Fissirnynchin but there are severanl North Alpine Liassic species

which may be members of the genus, e.g.
?F.1latifrons GuEYER, 1889 p.54, pl.6, figs.25-31
?F.polyptychn OPPEL, 1861, p.544, pl.12, fig.4
4 probable early member widely distributed in the Anision is
*F.mentzelii BUCH, 1843, p.253, pl.2a, figs.l-3
(see also BITTVER 1890, p.l2, pl.32, figs.14-16)

Derivation of Name:
From Latin, findere, fissum-to cleave; referring to the

prominent branching of the ribbing, and a partial tautonym of the
type species,
Dingnosis:

Medium sized rhynchonellids, Fully ribbed; ribs sharp,
branching prominently nenr umbones., Pedicle foramsn submesothyrid
in position. Outsr hinge plates nrched; inner hinge plate raised

by long medinn septum. Crural bases calcate; crura canalifer,

Remarks s -
Timorhynchia AGHR (in press) known only through its type species

from the late Triassic of Timor, appsers to be a close relative of

Fissirhynchin., Sections of T.nimassica (text—fig.SiV), kindly mede

available by Dr.D.V.sGER, show that Timorhynchia has & similar

hinge plate, a loug and deep median septum, typical cyclothyrid canalifer

crura and laterally expandad teeth., lLixternally however, the types of
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the two genera are extremely different: F.fissicostata is medium sized

and chnrrcterised by sharp, deep ribs which persist to the umbones,
whereas T.nimassica is very much smaller with blunt ribs hardly dis -
cernible near the apices of the valves. The two genera arce thus readily
distinguishesble.

HMOISSETEV (1947) and 0DaGIS (1963) placed F.fissicostnta in the

late Jurassic genus Septaliphoria,presumably because they regarded

a 'septelium' as diagnostic. However,; very many species have the point
of attachment of the dorsal diductors raised from the valve floor and
only nfter 5 close examination of the details of the form of the
resultant 'septalium' (= muscle trough herein), can it be used as a
generic character. DAGIS later (1965 p.176) listed 'Septaliphoria(s.l.)!

in the Rhaetian and obviously felt that fissicostita needed reconsideration.




Plate 1, figs.1-10;

%0

Fissirhynchia fissicostata (SUESS), 1854

text-figs. S.1,1ii;

1854
1861

1864
1868

1880

71887

1890
1891
1905
1917
1947
1958
1958

1962
1965
rion 1927

plate 2, figs.1l,2;

text-plates S.1,2.

Ehynchonella fissicostota SULSS, p.30, pl.4, figs.l-4
Raynchonelln fissicostata SUSS; GUUBEL, p.401
var.longirostris GﬁMBML9 p«401
var.applonata GUMBEL, p.401
Rhynchonella fissicostata SUSS; DITTUMAR, p.l1h2
Bhynchonella fissicostata SUESS; QURNSTHDT, (partim) p.147, pl.40,
figs. 91,92
Rhynchonella fissicostata SUSSS; 4UGHMAYER, p.36, pl.4, figs.13-18
var.longirostris GUMBEL, p.36
var.applanata GUMBEL, p.36
var.inflata ZUGHMAYER, p.37
Rhynchonelln cfr.fissicostita SUESS; di STEFANO, p.63, pl.2, figs.
36-38
Rhynchonella fissicostats SUESS; BITTNLR, p.280
Rhynchonella fissicostata SUESS; SIONILLI, p.636, pl.l, fig.l5
Rhynchonella fissicostata SUESS; von ARTHABLER, pl.50, fig.5
Rhynchonella fissicostata SUESS; GOZTEL, p.104, pl.7, fig.l

Septaliphoris fissicostata SULSS;

HOISSEILV, p.72, pl.8, fig.5

Ehynchonellc

fissicostata SULSS; MaHEL, p.l27, pl.3, figs.l-3

Rhynchonella

Rhynchonella

sp.ind., aff.fissicostata SUESS; MAHEL, p.129, pl.3,
tigs.4-9

PREDA, p.62, pl.l, fig.4

fissicostata SULSS;

Scptaliphorin fissicostata (SULSS);

DAGISg p‘505 plo39 figs.?"ll

Rhynchonella

fissicostata SULSS:;

MOISSEIEV, p.T51, pl.23, figs.21-24
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Lectotypes . .-~ A
The original of SUESS 1854, pl.4, fig.l, was sclected by

DAGIS 1963, p.50. This specimen has not been traced in the
Geol. Bundes. Vienna, and must be presumed lost,

Dimensions of Lectotype:
Mcasurements taken from SULSS's figure - length 21, mms.,

breadth 24.7mms., thickness 14.6nus.

Type Locality:
Given by SUESS s 'Mandling Wand bei Wallegg'. This probably

refers to the lower part of the Vordsr Mandling just behind the village
of Waldegg, in the Piesting Tal, where materinl would have been
collected from loose blocks piled between vineyards. Although the

crea is now forested specimens can still be found.

Ronge and Distribution:
As Tor the genus.

Diagnosis:

Rounded pentogonnl in outline; 10-26 ribs present. Otherwise

As genus.

Description.-~
Fissirhynchia fissicostote dis o medium sizced, biconvex

rhynchonelid, varying in outline from transversely oval to rounded
triongular. Early authors recognised snd nemed several form varietics
and these nre dealt with under Remnrks. Norwmclly it is orncmented with
betwezen 15 and 20 sharp ribs, butbt exceptionally may have as few as

10 or as uany as 26, Choracteristically 5-9 of them rerch the extreme
apex of the valves wnilst the remainder arise by primary, or occasionally
second~ry bifurcction within 3 or 4 ums. of the umbones. SUESS remarked
on this feature in his original description and from it chose the
specific nome., The writer has also found it to be o constant character
despite GOETHL's remcrk (1917 p.105) that it occurred in only half his
matericl (from Hybe, Slovakia). The anterior commissure is broadly
plicate, involving 5-9 brachial ribs (rarely as few as 3), and most
specimens show n morked depression of the resultant broad, slightly
rounded ligule continous witi. the flat medisn field, but the fold is
absorbed in the lateral convexity of the dorsal valve. The pedicle
opening is rimmed and submesothyrid in position bensath o suberect to
erect beak oi varying prowsinence, - it may be low ond pressed close to
the brachial valve with an inconspicuous pedicle opening in transversely

oval individuals (ec.g.pl.l, figs.1,2), or it may be protrusive with a



large foramen and give a trisngular outline to the specimen (e.g.pl.l,
figs.9,10). The benk ridges nr. not sharp but the area is impressed,
clenrly difined nnd matched by smooth, somewhnt sunken fields on the
cardinal flanks of the pinched brachial valve., Individuals vory con -
siderably in profile from the rather inflated egui-biconvex specimens

of pl.l, figs.l and 2 to those with very flat pedicle valves as in pl.l,
fig.5; there «ay be both stratigraphical and environmental significance
in this voriation nnd it is discussed under Remarks below. In anterior
or posterior view the pediclic volve is the flatter and commonly the
brachial valve is medianly accentuated.

The delthyrinl cavity is rounded nnd nmay have a considerable
padding of callus as in text-fig. S5.ii where the lateral cavities are
Also thickened.

The muscle trough is commonly U-siaped and raised by a long, slender
medion septum. Its form and development ere clearly seen in text-fig. S.i
and text-plate S.1. The septum moy be tall (e.g. DAGIS 1963, text-fig.l15)
or it may be low and only kecl the muscle trough, (e.g. sections herein).
The outer hinge plates arce characteristically arched and the inner socket
ridges therefore lack enphasis. The crural bases are calcate and small,

and the crura theuselves are of the canalifer type.

Remarkss
In addition to being well-known in the Norian, F.fissicostata is

the most widely distributed and abundant of, the Rhoetian rhynchonellids.
Its distribution through several environments is reflected in the varia -
tion of adult shaps sand ribbing, =and this has becen discussed in detail

in the Zcology section. Several enrly authors used varietal nemes for
the forms they described but none of them are retained here. GUMBLL
<186l P.401) distinguished 'zwei verwandte kleinere sbarten, welche

wahrscheinlich nur junge Individuen sind' - var.longirostris and

var.cpplanata. To these ZUGMAYER (1880 p.36-7) added 'dem Beinamen
inflata for the typical 'vollen Formen mit kurzem, oft fast angepressten
Schnabel und tief eingesenkton Schlosskanten'. In addition to his own
variety he figured what he considered to b examples of GUHBEL's varicties
and these are refigured on pl.l, figs, 7 and 8. GUmMBiL himself gave

only descriptions but frow them it is clear that his verietics are indecd

young individuals as he thought. He noted both to be small and almost



TEXT-PLATES 5.1 and S.2
Fissirhynchia fissicostata (SUESS)

73



Text-plate., S.1

Transverse section through the central part

of the hinge plate of Fissirhynchia fissicogtata,

showing the socket plates bounded by the inner
socket ridges, the arched inner hinge plates, the
crural bases, and the U-shaped, keeled muscle trough,
Detail of section 3.05, text-fig.S.i  x60.

Text-plate. 5.2
Transverse section through the central part of the

hinge plate of a second specimen of F.,fissicostata showing
the markedly different form of the hinge trough.

Detail of section at 3.lmms. of specimen in text-fig.

S.ii  x60.






rectimarginate and the depressed; anteriorly rounded var.applanata is
certainly composed of typical immature wmewmbers of the species. Var.

longirostris includes the young of elongate forms with prominent beaks

and large pedicle openings (e.g. pl.1, fig.10). Elongate individuals
occur commonly in the more conrse detrital limestones and contrast with
the transversely oval forms found in dark calcilutites,

In using 'Abarten' and 'var.!' GUIBEL cannot be considered to have

clearly estnblished applanata and longirostris as subspecies (see ICZN

irt.45). Since applanata is simply a typical young specimen and

longirostris is only representative of an cecological type found in uany

species, neither nre here recognised as subspecies. Similarly ZUGMAYER's
var. inflata is regarded as infrasubspecific.

Specimens from the late Norian crinoidal limeston of Drmava are
notable for the transverse flatness of their pedicle valve, and sAaHRL
(1958 p.l29) described similar specimens from the late Norian of the

Slovakian Stratenska hornatina Mts. as 'Rh'.sp.ind., aff.fissicostata.

At Drnava, and at three of MaHEL's localities, the flat forms occur
together with more typical, inflated F.fissicostata and all HAHOEL's

specimens nre here referred to that species, although no specimens com -
parable with the exceptional Slovakian individuals have been seen by the
writer from o North Alpine Rhaetian locality. Even individuals with a
similar rib depth and density (e.g.vl.l, fig.3), from possible facies
equivalents, do not show this marked flatness. It therefore seems likely
that strotigraphy and perhaps geography are partly responsible for the
richness of these forms in Slovakia.

F.fissicostatn has also been reported from the Liassic on several
occasions. RENEVIER's unillustrated record (1864 p.46) from the Liassic
of S.Switzerland was not substantiated by either HAAS(1885) or PETHRHANS
(1926) who both considered RENEVIER's localities and material. NHUHMAYR
(1879 p.8) listed the species from the early Liassic of Zlambach Graben,

Pfonsjoch and Breitenberg but nlso gave no figures.

GEYER (1889) only figured one of the two specimens he collected
from Hierlatz, but both arc figured here (pl.2; 1 and 2). The sharpness
and branching of the ribbing, the pointed beak, pinching of the brachial

umbo and the indentation of the area are all characteristic of fissicostata.

The only point of difference is that the feold is a little more prowminent



- 76

than in the Rhaetinn specimens, but despite this they are referable to

F.fissicostata without hesitntion. The only doubt is over the strati -

graphy of Hierlatz. The Liassic sediments there are found in sm.ll
pockets on an eroded surf:ice of .ate Triassic bachsteink.lk from which

F.fissicostnt: ond Bheoetina gpregaric, tlso well known in the Rhuoetion,

could hnve been derived. This possibility is discussed in more detail
in Remarks under R.gregaria,

The occurrence in the Liassic of Sicily documented with figures by
di STWFANO (1887) may be correct, but his two specimens are markedly more

depressed than is common in adults of F.fissicostata and, as GEYER

(1889 p.57) noted, they approach the form of GUMBEL's var. applanita
and perhops they are indeed slightly immature F.fissicostata. Di STEFANO

included 'Rh.'tauromenitaona SEGUENZA in his synonyuwy and some controversy

existed between him and SEGUENZA over the stratigraphy and faunal identi -
fications of the ?Rhaetinn and Liassic in the Taomina area (see also
ROTHPLETZ 1886 p.171).

One of the specimens figured by SCHAFHAUTL as Terebrotula subrimosa

(1851, pl.7, fig.4) may belong to this species but since his fig.3, which

is certainly distinct, has been chosen as lectotype, (herein). F.fissicostata

remains unaffectead,



Dimensions of Figured Specimens:

length breadth thickness
/1 17.6 20.0 13.7
/2 17.1 19.2 14.0
/3 17.7 19.3 11.8
1/4 17.5 18.5 12.6
/5  16.9 22,0 10.9
1/6 14.1 15.7 7.6
1/7 11.7 17.9 9.6
1/8 18.6 14.1 9.6
1/9 16.0 15.7 11.8
1/10  19.1 17.4 13.1
2/1 21.1 24.3 15.8
2/2 22.0 24.,0(d) 15.5

Material:
Vorder ' Mandling, by Waldegg, Piesting Tal, (type locality, see above)

- 5, T.6; Brand, Piesting Tal - 1, T.7; Ober Kaisersteffel, Piesting Tal
- 10, 7.8; Hirtenberg, Triesting Tal, nr.Vr.Neustadt - 5, T.9;
Kitzberg by Neusiedl, Piesting Tal - 4, T.1ll; Vorder  wandling, by
Wnldegg, locality in 'Stnrhembergkalklagen' on Hohes Wandgebietes, Geol.
Bundes. Vienna -~ 15, T.1%; Hohe Mnandlaing, Piesting Tal, forest path
630 - 670m., - 4, T.14; Steinplatte above Waidring, 4, T.10; Lofer Graben,
by Reit im Winkl - 5, T,12; Hybe, Slovakia, 6, T.15; Val Frunsi, Ferice,
Ariegeni, N.W.Rwiania - 8, T.16; Tarkfita, Moneasa, W.Rwuania - 8, T,17;
'Mondlinger Wald', Piesting Tal (as T.6 or T.13) - 11, B.{.N.H., B 39204.



Text-fig. 8.1
Serinl transverse sactions of Fissirhynchia fissicostata

(5UESS). FRhaetiang; specimen from the Pal. Inst. Univ. Vienna,
labelled 'Kitzberg', - by lleusiedl, Piesting Tal, Lower Austria;
x4 Crura end 5.85mms. Total length of specimen 17.3mns.

PC.Hr.2.



4.30 .

5.40 5.05

Text-fig. S.ii

Serial transverse sections of Fissirhynchia fissicostata

(SUESS). Rhaetiany iuf der Mandling by Waldegg, Picsting Tal,
Lover Lustria; 47°52'40''N, 33°43'45''E., Locality indicated on
Hohe Wnndgebietes, Geol.Bundes,Vienna, x4 Crura end 5.5nums.

Total length of specimen 19.0mms. PC.Nr,l12.



Text-fig., S.1iii

Serial transverse sections of Fissirhynchia fissicostata

(SU:SS). late Norian; Bleskovy pramen, by Drnava, north west
of Plesivec, 3.S8lovakia., x4 Crura end 4.{mms. Total length of

speeimen 11.0mms. PC.Hr.9,
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Text-fig, S.iv

Timorhynchia nimassica (KRUMBECK). Upper Triassic, Aitutu Formatien, near
Alianbutu, Portuguese Timor. ex. AGER - ',.. Halorella and its relations.’ in press.
Sections provided by Dr.D.V.AGER. x7
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Subfamily Tetrarhynchiinae 4GER, 1965

Remarks: . '
The Tetrarhynchiinae contains twenty three of the fifty nine genera

in the Rhynchonellidae (in 4GUR 1965), and the inevitable diversity of
.such a large assemblage makes it difficult to recognise the character of
the lineages it groups. Small numbers of genera, apparently forming con -
tinuous morphological stocks, may therefore be isolated as subfamilies with
just the same gain in clarity as the Khynchonellinae gives to the

cynocephalous Homeorhynchia - Costirhynchia - Rhynchonella stock of the

Jurassic. One of the genera which appears to have sufficient allies to

make o useful subfamily is Piarorhynchia, and this is discussed in detail

below.

Piarorhynchia was first recognised in Europe (BUCKNAN 1918) where

it is widespread in the Liacssic (AGER 1959). Since then two species - and

probably a third which was placed in Sakawairhynchia - have been recorded

in Aleska (AGER and WESTERLANN 1963), eleven in the late Triassic of
W.L.Siberia (DAGIS 1965), and several of the generically undetermined
species described by TOKUYAMA (1957) frow the Carnian of Japan also belong
here, In addition sections kindly provided by Dr.D.V.iGLR show that 'R'.

trinodosi BITTNER from the Anisisan can be placed in Piarorhynchia thus con -

Tirming the external appearance. Finally the genus is here recognised for
the first time in the Rhaetian of the Northern Alps., It is therefore known
from the Anisian to the Liassic, Externally the most characteristic features

of Piarorhynchia are the long posterior smooth stage, the flattened pedicle

valve and the very small beak; internally the hinge plates are horizontal,
the crura radulifer and the whole of the cardinalia and the dorsal septua
are massive with encasing callus which obscures the lateral cavities (see
scctions of AGER 1959). A similar thickening and the deposition of a pad
in the muscle trough is found in the species investigated by DAGIS (1965).

Probably the closest associate of Piarorhynchia is Sinuplicorhynchia

from the Carnian of Siberia (DaGIS 1965), which only differs in having more

extensive, very shallow ribs,



Sakewairhynchia TOKUYALL, 1957, is also an obvious ally of

Piarorhynchia. Described from the Carnian of the Sakawa basin in Japan,

it is more densely ribbed but still has a short posterior smooth stage.
The original sections show a callus pad in the muscle trough but this is
not seen in those of DiGIS (1965), and he only provisionally referred his

material to Sakawairhynchia. However,there can be little doubt that

DAGIS was in fact dealing with this genus: externally his species are
very close to TOKUYAMA's, and the crura he shows are somewhat blade like
and correspond with the prefalcifer looking crura drawn by TOKUYAMA from
obviously poorly preserved material. The species figured by AGLR and
WESTERIANN (1963) as S.cf.S.tokomboensis is much less densely ribbed than

known members of the genus and is clearly more comparable with the species
of Piarorhynchia figured by DAGIS (1965).

Cuneirhynchia from the Sinemurian and Pliensbachian has a similar

overall internal (see AGER 1959) and external character tc the previous
genera, but is distinctively wedge shaped and in detail is most similar to
MOISSEIEV's (1936) genus, Omolonella, from the Norian of if.l.Siberia.

DAGIS (1965) reviewed this genus and its three species, and his sections
clearly show the massive apical callosity, the reduced inner hinge plates,
very strong sockets, and curious incurved deltidial plates which are para -

lleled in Cuneirhynchia (see AGER 1959). Externally the two genera are

extremely similar and they may be regarded as directly linked. Internally
Omolonelle is immediately reminiscent of the species sectioned and described
by DAGIS (1965) as Holcorhynchia (following TOKUYALL 1957). The type of

this genus is an early Toarcian species from Gloucestershire which has not

yet been revised and its internal structure is unknown. Externally DAGIS's
Ladinian and Carnian species appear to have more in common with the type
than the Liassic species described by AGER (1959a) as Holcorhynchia?
Yyakacikensis (=Rhynchonella n.f, NEUMAYR, 1879 pl.l, fig.3, and probably

ancestral to Monticlarella). The Triassic material is similarly depressed,

almost wholly smooth with a slight flattening or sulcation of the dorsal
valve, and a low, insignificant beak. Internally the muscle trough is
radded, the crura are radulifer and long, the cardinalia as a whole is

massively thickened and the pattern of its construction is essentially the
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same as Omolonella, Thus Holcorhynchia, sensu DsaGIS (1965), may be placed

with the previous genera. However its closest, on internal charucter, asso-
ciate appears to be anotuer poorly known BUCKIAN genus, Maxillirhyachia,

also as interpreted by DaGIS (1965). The sigmificance of the striations

on DAGIS's Carnian specimens and whether they are identical with those on

the British Toarcian type is uncertain. laxillirhynchia is at present being

investigated by Dr.D.V.aGER,

Therefore it is suggested that Piarorhynchia, Sinuplicorhynchia,

Sakawairhynchia, Cuneirhynchia, OQuolonella, Holcorhynchia, and

Iaxillirhynchia may be isolated from the present Tetrarhynchiinae as a

separatec subfamily. However,the choice of parent fauily for this group

is difficult.
It is possible that the Sakawairhynchia branch of the plexus dis -~

cussed above is the root of the strongly ribbed rhynchonellids with radul -
ifer crura sc common in the Jurassic but apparently rare in the Triassic.
This grour forms the Rhynchonellidae, On the other hand there are indico -
tions of a relationship to the Dimercllidae, in particular the Norellinse.
The Norellinae was founded by 4GER (1959) for swall, smooth, sulcate
forms with minute delthyria, all of which are poorly known. WHorella itself
is clearly sulcate and sections of one species H,iibetica were published
by D4GIS (1965). They show thick shelled umbones, long radulifer crura,

and, allowing for the flatness of the brachial vilve, all the elements of

the cardinalia appear similar to those of e.g., Ouolonella and Holcorhynchia
(sensu DAGIS).
Apart from Norella, at least three other genera are acceptable in

the Norellinae: DPisirhynchia, Rectirhynchia and austriellula. 411 of

these are wholly smcoth and dorsally sulcate, but whereas Pisirhynchia

is very strongly so, Austriellula also contains rectimorginate and unipli -

cate species (AGER 1965). Thus dorsal sulcation is a flexible character
and reasonably acceptable in a stock nncestral to plicate rhynchonellids,

Indeed the slight dorsal sulcation of Holcorhynchia is suggestive of

such descent and both this genus and Quolonella were placed in the Dimer -

ellidae (subfamily Rhynchonellininae) by AGER (1965).



BUCKaN (19189 proposed that the normal uniplicate rhynchonellids
were derived from a sulcate or 'morelliform' ancestor by the progressive
restriction of the norelliform phase to the earlier growth stages followed
by its final elimination. This proposal has now fallen into disrepute
(e.g. A4GER 1959). He applied it too widely, atteupted to recognise o
relict norelliforn stage in species where it is not present, and constructed
his generic groupings on the assumption that all Mesozolc genera shared the
sane morphological stages in their shell developuwent. Inevitably his
hypothesis has suffered from the wodern reaction agoainst the simplicities
of early theories concerning ontogeny and phylogeny. However, the deriva -
tion of a uniplicate form from a Norella-like ancestor needs no more than
the progressive emphasis of & median plication which is already present in
the sulcus of the type species in the anisian (see BITTWER 1890, pl.31,
figs.6-10).

Nevertheless considerable further research is needed to establish this

link between Piarorhynchia and Norella. The microstructural developuent of

the genera concerned must be examined: 1t is for instance uncertain if the

umbonal thickening of Norella and Piarorhynchia is couparable, for that of

Norella may be more similar to Carapezzia (see herein). At present any

grouping around Piargrhynchia must be retained in the Rhynchorellidae and

any connection with Norella &nd the Dimerellidae regarded as speculative,
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Genus Pinrorhynchia BUCKIAN, 1918

Piarorhynchia cf. P.juvenis (QUENSTEDT), 1852

Plate 3, figs. 6, 7.

Descriptions

The four specimens described here belong to a small, subtrigonal
species with a flat brachicl vnlve. They have a short posterior smooth
stage and are bluntly ribbed for about three quarters of the length of the
valves., Three individuals have 7 ribs and the other 6, of which 2 or 3
are involved in the trapezoidal plication of the anterior commissure.

4 low, flot fold and shallow sinus are developed. The beak is minute,
pointed and subcrect and although moderately sharp beak ridges can be seen,
the area is barely discernible.

The internal structure was not examined.

Remarks:
A11l four spceimens found by the writer were loose but accompaniced

by typical Rhoetiaon fossils nnd there is no reason to doubt their age.

In outline, profile and extent of ribbing, they closely resewble P,juvenis,
well known in the Liassic alphn of S.W.Germany. They are also very
similar to 'Rhynchonella’'’ trinodosi BITTNER, from the Anisian, sections

of which, kindly provided by Dr.D.V.4GER, show it to belong to

Piarorhynchia. However provisional reference to the more stratigraphically

close Linssic species is preferred here.

Locnlities and kMnterial:
Rhaectian of Ober Knisersteffel (3 spec.), and Hohe Mandling

(1 spec.), near Vnldegg, Piesting Tal, Lower Austria.

Dimensions of Figured Specinmens:
length brendth thickness
3/6 6.9 7.0 3.8
3/7T 8.9 11.0 5.8
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? Subfanily Tetrarhynchiinae AGER, 1965

Gen.nov,A

Remarks:
Three previously undescribed species are included in this genus,

of which two are fully ribbed and only provisionally separated, whilst the
third is posteriorly smooth. Internally sp.nov.A has o very low median
septum roising the muscle trough, and arched outer hinge plates which twist
towards themselves nnd give rise to radulifer crura. It is posteriorly
smooth., Similar hinge plates and crurs are seen in the fully ribbed sp.
nov.B, which, however lacks a median septum. ¢ sp.nov.C, fully ribbed and
also with a sessile muscle trough, differs from sp.nov.B in having pre -
falcifer, distally ridged crura. This seems likely to be a specific
difference.

Although there is no recognised genus in which these speciles can
be placed, a new one has not been created since no satisfactory type
gpecies is available: sp.nov.dA has not been found in the field,; sp.nov.B
is rare and difficult to collect and moreover its relation to ?sp.nov.C is
wncertain,

Because of the very small, unrimmed pedicle opening and the radulifer
crura in two of the species, gen.nov.hA is placed provisionally in the
Tetrarhynchiinae, although an even less decisive assignation to the
Rhynchonellidnc wmay be better.

The relations of the genus are not clear and may be in generically

undetermined species.

Gen.nov.A sSp.nov.h

Plate 3, figs.l-5; text~-fig. S.v.

Range and Distribution:
Known only from a single Rhaetiun leeality near Mittenwald in the

Northern Alps (see Locality and Material below).
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Dingnosis:s
Medium sized rhynchonellid, posteriorly smooth, 12 -~ 17 ribs present

anteriorly. Anterior commissure plicate; lipule high, narrow; low fold
and sinus. Dorsal nedisn septum very low, shorty iwuscle trough barely

raised, Crural based rounded calcate, crura radulifer like,

Description:

This species includes mediwn sized transversely oval rhynchonellids,
anteriorly ornamented with between 12 snd 17 sowewhat blunt ribs, but
postzriorly smooth for o distunce of 3 - 4 mws. The anterior commissure
involves 3, or more rarely 4  brachial ribs in a narrow, subtrapezoidal
plication. The ligulc resches verticality, sharply incrcasing the con -
vexity of the relativecly flatter pedicle valve and giving the specimen a
globose aspect. 4 low, narrow fold and sinus are also produced. In
specimens with four brachial ribs on the fold the two central ones are
lower than their neighbours giving the fold a distinctive appearance, and
a corresponding depressed medinn field is traceable even to the smooth part
of the dorsal valve, In those with three ribs this feature is not defined.
The beak is very low, broad, pointed and strongly recurved, and although the .
besk ridges arce apically sharp the area is poorly defined and the pedicle
foramen is totally indistinguishable.

The dental lemellae are only slightly divergent on the floor of the
valve and because of the recurvature of the beak the delthyrial cavity
appears elongate and trapezoidel in transverse section. The deltidial
plates are conjunct. The teeth are smooth and laternlly cxpanded. 4 smell
denticulun may be apparent.

There is a very low and short median septum in the apex of the dorsal
valve which raises the muscle trough. The outer socket ridges are strong
but the inner ridges nre weak and the socket plates themsclves curve to
contain the teeth. The crural bases are knob like and the outer hinge

plates twist wmedially to give rise to radulifer like crura.

Remarks:
The narrow well expressed fold and low beak distinguish this species

from Vindobonella katzeri (='R'.subrimosa nuctt.), the only other posteriorly

smooth species in the Rhaetian,but since it has not been possible to find
specimens in the field and so nouwinate a type locality, a new species is

not formally established.



Text-{igzg, S.v

Serial transverse scections of Gen.nov,A sp.nov.A.
Specimen from the Brit. Mus. Nat. Hist - labelled B.24614
'K8ssener Sch.; Iarmorgraben, bei hittenwald.' x5

Crura end 4.5mms. Total length of specimen 13.5mms. PC.HNr.17.
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The very low median septunm slightly raising the muscle trough
cannot be regorded as grounds for excluding this species from Gen.nov.h.
for the roundness of the anterior ribbing, the low beak, and the formation

of the crura arc all closely similar to the Pfonsjoch specimens - sp.nov.B.

Dimensions of Figured Specimens:

Length Breadth Thickness
3/1 15,7 15.8 13,1
3/2 13.3 15.5(d) 12,4
3/% 14.2 16.1 12.3
3/4 16.5 21.0 12.2 (BB43201)
3/5 17.7 21.5 16,3 (BB43200)

Materinl:
'Marmorgraben bei Mittenwald' - 10, BJ.FH., B 24614 (this area

wos visited by the writer but the locality could not be found );

'Lahnenwiesgraben' by Farchant - 2, B.i.N.H., BB 43200, - 1, ex. B 24617.

Gen,nov.s4  Sp.nov.B

Plate 4, figs.l,2; ext-figs. S.vi, S.viiy text~plate 5.3

Dingnosgis:

tledium sized rhynchonellid, egui-biconvex; 12 - 16 rounded ribs
originating at valve apices, bifurcation early. Beak pointed, erect;
benk ridges moderately sharp. Anterior coumissure plicate, ligule
tropezoidal, no fold or sinus. Pedicle opening small, submnesothyrid in
position. No median septum, muscle trough sessile. Crural bases calcate,

crura radulifer like,

Descriptions

This species includes medium sized, equi-biconvex rhynchonellids,
subcircular in outline and coumonly ornamented with between 12 and 16 ribs.
The ribs are rounded and originate at the valve apices; Dbifurcation

occurs very early in growth ond may be discerned within lmm. of the
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umbones. The beak is low and pointed, and the beak ridges raintain their
strength lnterally. The pedicle foraumen is very smell and submesothyrid

in position. 4 subtrapezoidnl vplicrtion of the anterior counissure in -

volving 2 - 4 brachial ribs, produccs 2 high ligule and globosity of the

shell, no sinus or fold is developed.

No medinn septun is prescnt and it must be emphasised that the
structure in text-fig.S.viii, sectns. 2.05 - 2.15, is not houologous with
the septum found in other rhynchionellids. Its appearance is produced by
a couwbination of the angle of grinding and the infilling of the narrow
muscle trough (sec text-plate 5.3).

The delthyricl cavity is subquadrate with moderately thick deltidial
plates. The teeth are tramsversely quadrate, strong and crenulsated.
Denticula are present on the outer socket ridges. The hinge plates are
slightly medislly sloped ond twist distally to give rise to radulifer like

crura.

Remarks:
This species is certainly that recorded by VORTISCH (1926 p.l19,

profile j.) as Rhynchonella fissicostata, from which it differs obviously

in many respects. Its relationship to Gen.nov.4 Psp.nov.C is discussed

under that hesding below.

Dimensions of Fisured Specimens:

length breadth thickness
4/1 16.5(d) 17.6 13.2
4/2 16.2 17.5(a) 14.5

Moterinl:s
Juchtenkopf (Pfonsjoch), by Pertisau - 12, T.18.






Text-fig. S.vi

Serial tresnsverse sections of Gen.nov.i sp.nov.B.
Rhaetian; Juchtenkopf, by Pertisau, Achensees, Austriag
(Pfonsjoch in VORTISCH 1926). x5 Crura end 3.4ums.
Total length of specimen 14.%mms. PC.Nr.36.
Text-fig, S.vii

Locality as above. PC,.Hr.22.



Text-fig. S.viii
Serial transverse sections of Gen.nov.a sp.nov,.B.
Rhaetian; locality as text-fig. S.vii x5 Crura endd.&5uns,

Total length of specimen 14.2mms. PC.Nr.l6.



Gen.nov.4 ?sp.nov.C

Pl-te 4, figs.3 - 5; ext-fig.}ix

Renmrrks ¢
23 specimens collectsd frow the Rhoeticn of Lahnenwies Graben near

Farchant, Boavaria, differ from sp.nov.B, described above, only in the
density and concomitont sharpn..ss of their ribbing: nll of thew have
between 16 rnd 19 slightly blunted ribs whereas those from Pfonsjoch have
12 to 16 rcunded ribs nnd only large, gerontic individuals uny havé iloriici
Internally they also appenr to differ, for the ground specimen fron
Ierchant has prefalecifer like crura. Two distincet species are probably
represented but material from other localities is necessary before they

can bha distinguished with confidence.

Dimensions of Figured Specimens:

length breadth thickness
4/3  14.1 14,2 13.2
4/4  17.0 17.5 15.2
4/5 12.% 12.3% 9.0

Material:
Lohnenwiesgraben, by Farchant ~ 19, T.19; locality as T.19, jspec,,

Bay.3t.51g. 1956 V 15.



3.30 3.20

Text-fig, S.ix

Serial trsnsverse sections of Gen.nov.4 Tsp.nov.C,
Rhaetian; Lahnenwies Graben, nenr Farchant, - right bank,
first bridge above Pfleger See - R/44301:H/52660 (8432
Oberammergau). x5 Crura end 3.5mms. Total length of

specimen 12,1lmms. PC.Nr.27.
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Pamily Rhynchonellidas GRAY, 1848
Subfanily Austrirhynchiinae aGeR, 1959
(nom. transl. herein ex sustrirhynchiidac 4GuR,

1959.p.325)

Remarks:
Austrirhynchia was diagnosed by aGER (1959) as the type of a new

family, the Austrirhynchiidae. Possibly because of the preservation of
the ground specimen, a bilobed cardinal process was thought to be present
and was included in the generic diagnosis., This renmarkable structure does

not, however exist (see sections herein) and therefore dustrirhynchia does

not appear to be sufficiently distinetive to form the basis of a fumily.
In fact in the Geol, Soc. iumer. Treatise 4CGER (1965 p.620) thought it may
be better regorded as a subfamily of the Dimerellidas. There do not
however, appear to be any compelling rensons for assigning it to this
distinctive family and hicre the Austrirhynchiidae is reduced to a subfanily
and placed in the Rhynchoncllidae, The peculiarity of the subfamily lies
in the external appearance of its genera and not in any dramatic internal
feature as first thought, and there is no need for radical separation
from ‘'‘normal' rhynchonellids.

GAETLAT (1966 p. 344') placed his very closely related = iddle
Trinssic genus Decurtella in the Tetrarhynchiinae, but following the

reinvestigation of Austrirhynchia the two genera must be associated in

the Austrirhyncuoiin o,
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Genus Augtrirhynchin aGER, 1959

Type species: .
Terebratula cornigera SCHAFHAUTL, 1851, p.408, pl.7, fig.l; OD.

Rnnge and Digtribution:
Norian of the Northern Alps and VW.Grecce,

Rhactian of the Northern Alps, Slovakia (Hybe,Bystry potok),
Polish sub-Tatra, N.W.Rumania (4Apuseni Mts.).

Included species:
A.cornigern end A.concordize BITTNER, 1890 are at present included

in the genus and further study will undoubtly reveal several others
amongst already distinguished species, pariicularly in the Cornion, but
they cannct be separated on external features from potential nembers of

Decurtella (sce Remarks).

Dicgnosis:
Smnll, trinngular rhynchonellids, may hove laterally extended

'wings'. Ribbed to apex of valves. Pedicle collar may be present., o
inner hinge plate, dorsal myophragm moy be joined with socket plates in
older specimens. Outer hinge plates reduced or absent:; crura rooted on

mnssive inner socket ridges. Crurn radulifer.

Remarks s
Several species are known from the Triassic, particularly theiﬂiddlp

Triassic, which are notable for their triangulority although they lack the
extroordinary wings of A.cornigern, and AGER 1959 (p.327) mentioned
'R'.cornalisnc from the Carnian and 'R'.decurtats from the Anisian as

possible members of Austrirhynchia. Recently the latter species has been

investignted by GAETANI (1966) who used it as the type species of a new
genus Decurtella, which he distinguished from Austrirhynchia becouse of its

possession of a 'septalium' and lack of a cardinal process (p.346). The
last, and major of these differences has now been eliminated (see descrip -
tion of A.cornigera below), nnd the 'septalium' appears to be exnctly the
same in its method of formation, although certainly different in size to
the rudimentary notothyriai chamber seen in text-fig.S.xiii, sectn. 1.8 of
A.cornigera herein., Without the cardinal process to distinguish

Austrirhynchia the difference between the genera is slight and may be

covered by intra-generic variation. The only other potential member of

either of these genera of which the internal structure is known is
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“Text-fig, S.xi
Text-fig. S.x Decurtella decurtata (GIRARD). Anisisan;
Austrirhynchia concordiae (BITTNER), ?Norian; Levkas, Val Trompia, N, Italy. ex. GAETANI 1966,
Greece, Specimen presented by Mme ,GUILLAUME, Sections text-fig. 1. x9.

provided by Dr.D.V.AGER. D.V.A, colln, 7,119, x5
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'R'.concordiae BITTNER, from the Norian. Externally it is a smell, tri
| angular rhynchonecllid very similar to the species listed below which
GABTANT provisionnlly included in Decurtella, but sections, kindly nade
available by Dr.D.V.AGER (text-fig.S.x) show that is best placed in

Austrirhynchia.

GABTANI listed the following anisicn species as possible members

of Decurtella -

'R',vivida BITT. 'R'.vicarig BITT
'R'.pironiana BITT. 'R'.illyrica BITT

'R',tormasii BITT,
to which nay be ndded from the Anisian of Rumania (ex JEXELIUS 1936) -

'R'.coronne JEX. 'R'.dacica JBK.
'R'.brasovaei JiK. 'R'.alutae JEK.

and 'R'.cornali~na from the Carnian.
The study of the nbove speciess will provide the evidence necessary

to resolve the relationship of Austrirhyanchia and Decurtella.
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Austrirhynchia cornigera (SCHaFHAUTL), 1851

Plate 5, figs. 1-T73 text-figs.S.xii - S.xiv

1851 Terebratula cornigera SCHsFHAUTL, p.408, pl.7, fig.l

1854 Rhynchonella cornigera SCHAFHAUTL spec.; SUESS, p.31, figs.l3 = 15

1868 Terebratula cornigera SCHFHTL; QUENSTEDT, p.146, pl.40, fig.75

1880 Rhynchonella cornigera SCHFH.; ZUGMAYER, p.39, pl.6, figs.30-33
var.karpatica p.39
var.k8ssenensis p.40

1906 Rhynchonella cornigera SCHAFH.; von ARTHABER, pl.50, fig.4

1917 Formenkreis der Rhynchonella cornigera SCHAFH.; GOETEL, p.108
var.k8ssenensis ZUGM.; p.109

var.karpatica ZUGH.; p.ll0
1959 Austrirhynchia cornigera (SCHAFHAUTL); 4GLER, p.325,pl.49, figs.1l-3
1965 Austrirhynchia cornigera (SCHAFHAUTL); AGER, p.620, fig.503(1)

Type Specimen:
AGER (i959 p.327) stated that the holotype had been lost.

Dimensions of Holotype:
SCHAFHAUTL gave the following dimensions for the holotype:

length 6.5mms.,; breadth 11.5ums., thickness 3.9nmms.

Type Locality:
The holotype was recorded by SCHAFHAUTL from 'am Breitenstein, dem

nordlichen Vorl#dufer des Wendelsteines, in einem braunlich~grauen oder
gelblichen geschichteten Kalk-Mergel, der sich mit einer dem schmutzig
Stroh~gelben sich n#lhernden Verwitterungs-Kruste Uberzieht und voll von
Korallen ist,'. This description is almost certninly of the outecrop on

the Koth-~Alpe -~ R44/989251H52/86128 ~ 8237 Miesbach, and specinens are
still obteinablc here. The material examined by AGER from the 'Wendelstein
area' (1959 p.326) is in the Bayer.St.Slg. and is almost certainly topotypic.

Text-fig.S.xii

Lk jir ”"’”’”’I ”’l’ From SCHAFHAULL, 1851, pl.7, fig.l,
g,
,f\$ _ the holuiype of Austrirhynchia

« 'T\\" : /A\ S Y

Y cornigera (SCHaFHAUTL). =x1

T S
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Range and Distribution:
Rhretion of the Northern Alps, Slovekia (Hybe), Polish sub-Tatra

and N.W.Rumanin (Lpuseni Wts.).

Diagnosis:
Smally antero-lateral angles very considerably extended; 8-15 ribs

present; anterior commissure broadly plicate. Pedicle collar may be

present. Otherwise as genus.

Description:
Austrirhynchia cornigera is a small, subtrigonal rhynchonellid

with remarkable anterolateral wings. Superficially these wings appear
similar to the planarcas of Cirpa. In the latter case however, the beck
ridges are continucus with the borders of the ventral area and the flat,
paired planareas are simply an unusual development of the situation seen in

very many ribbed rhynchonellids. In Austrirhynchia the beak ridges delimit

r small arca within the smooth surface of the wings (see plate 5, figs.
5b and 6b), and their formation is therefore different from tnat in Cirpa.
The possible function of these structurcs is discussed under licology.
The wings are divided by the lateral commissure and form gently curved,
oblique faces to the main triangulsr body of the shell from which they are
delimited by sharp, slightly recurved ridges. 4ntero~laterally the wings
are pointed and may extend, recurving posteriorly, for lem. on either side
of a fem. broad main mantle cavity, (see text-plate fig.8). The recurved
lateral and posterior surfaces of the wings only show growth lines and
are not ribbed, but the anterior surfrce bears very low, poorly developed
ribs. In 21l between 9 and 15 ribs are present and on the bulk of the
shell are strong and only slightly rounded. Only 4 or 5 ribs reach the
apices of the valves and the remainder arise from the edges of the wings
or through bifurcation. The anterior commissure has a broad, flat plication
involving the 6 to 9 ribs on the body of the brachial valve and giving it
the appearance of a broad flat fold, which may be accowmpanied by a slight
sulcation of the padicle valve. In anterior view many specimens have a
markedly rectangular aspect., The beak is .mall, pointed and suberect with
a large, elliptical, rimmed pedicle opening.

The delthyrial cavity is quadrate but in larger individuals may be
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rounded by & delthyrial lining which may be parisially detached as & pedicle
collar. The deltidial plates in such specimens are thick. The teeth
are massive and nccompanied by strong denticula,

No cardinal process is present, (contra AGER, 1959 p.326, text-fig.l).
4L dorsal myophragm is present and in older specimens may be united with
the median edges of the obligue socket plates forming a notothyrial pit,
but thers is no muscle trough. Broad zockets are developed and bounded
by massive socket ridges. Outuer socket plates are not prescnt and the
crura are rooted on the edges of the inner socket ridges. The crura

themnselves are radulifer - like.

Text-fig. S.xiii
Serial transverse sections of Austrirhynchia cornigera
(SCUAFHAUTL). Rhnetiamn; Koth-ilpe, north of
Bayerischzell, Bavariag R44/989253H52/86128 - 8237

Miesbach., x5 Crura end 2.0mas. (?broken), Total

length of specimen 6.2ams. PC.Ir.33 Topotype.

Remarks:
A.cornigera is a ubiquitous species and present in all the important

Rhaetian brachiopod localities covering a range of facies in the Northern
Llps, Slovekia and Rumenic., This breadth of distribution is probably !
due to the hydrodynamic affect of its unusual morphology which facilitates
dispersal by currents (see Ecology). It is therefore iost significant

that it has never been recorded from the Alpine or Slovakian Norian nor in
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the very rich so-czlled 'orian-Rhactian' heds (DAGIS 196%) of the
Caucasus, Crimea etc., here regarded as wholly Norian (sec Stratigraphy).
A.cornigera may therefore bu confidently recognised as an index species
of the Rhastian.

ZUGHMAYER (1880 p.39-40) noted the extreme variability of this species
and the obviocus differences between SCHAFLAUTL's originals and those
specimens figured by SUESS (1854). His recognition of the two varieties

karpatica and koessencnsis is probably one of the first instances of a

brachiopod species being split because of habitat as well as fora.

Var. koessenensis was applied to the large form from the 'K8ssener Pacies!

and 'Starhemberger Facices', and var. karpotica to small specimens from
the 'Karpatische Facies!' (equated by GORTEL 1917, p.109, with the type
specimen). These nomes werc not cleanrly established as subspecific and
through the ICZN Art.45 are not here recognised as such, although sub -
gspecies may indead be found useful after more investigation. This question
is discussed further under Ecology.

It wust be emphasised that A.cornigera has no cardinal process and

its relation Decurtella decurtata, the type species of Decurtello

GAETANT, 1966, which was separated from it mainly because of the pres
of this structure, is discussed under the generic description of

Austrirhynchia.

Dimensions of Figured Specimens:

length breadth thickness

5/1 6.5 10.6 3.6

5/2 6.0 . 12,53 3.1

5/3 6.1 9.0 445

5/5 9.5  24.5(x) 8.3
20.2(a)

5/6 9.0 19.4(x) 7.5
17.9(a)

5/7 8.3 23.0(r) 6.0
18.6(a)

a = actual breadthy r - reconstructed maximun breadth i.e. twice

the maximu actual half breadth.
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Material:
Koth 4lpe, by Bayerischzell (type locality, sec above) - 21, T,20;

Juchtenkopf (Pfonsjoch), by Pertisau, in loose block - 10, - T.21;
Steinplatie above Waidring -~ 4, T.22; ixelstein, by Jachenau - 50, T.23;
Hirtenberg, Triesting Tal, by Wr.Neustadt - 2, T.24; ‘'Mittenwald'

(?Marmor Graben), - 8, B.i.0.H., B 246153 'Rote Wand beim Schlicrsee! - 4,
B.M.N.H.,, B246163; Bystry potok by Gombas, Slovakin - 2, T.24; Hybe by

Ruzomberock, Slovakia - 2,,T.41; Val Frunsi by Ferice, N.vW.Rumania 2, T.40.



37 3.3

Text-fig., S.xiv
Serial transverse sections of Austrirhynchia cornigera

(SCH_AFHIUTL). Rhaetian; ixelstein by Jachenau, Walchensee,
Bavariag 47°37'25!''N. 11°26'40''E, ILocality indicated on map
of LUTYJ-LUTENKO 1951. x5 Crura end 3.85mms., Total
length of specimen 10.0mms. PC.Nr.23
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Family Wellerellidae LIKHAREV in RZHONSNITSKAYA, 1956

Remarks :

DAGIS (1963) placed Euxinelle (=Calcirhynchia herein) in the
Wellerellinae, o subfamily then including gensra from the Middle Devonian
to the early Jurassic, Subsecquently AGHR (1965) proposed the Cirpinae

to separate the Mesozoic members of the Wellerellinae, and the usefulness

of this smaller grouping is accepted here.

The writer agrees with CHILDS (1966) that the lacunosellids should
be excluded from the Wellerellidas., The fact that both groups have
ventrally descendent crura cannot be regarded as more than a superficial
resemblance, The lacunosellids completely lack a muscle trough, even a
sessile one, and the writer cannot accept the implication that the falecifer
crura of the lacunosellids have arisen from the prefalcifer crura of the
wellerellids. In the writer's opinion prefalcifer crura, as recognised
at present, are polyphyletic having arisen in o variety of stocks with

and without n raised muscle trough. Their origin from rodulifer like

crura is postulated herein in the cose of Vindobonella and Pseudogibbi -
rhynchia., The ancestory of the lacunosellids - Lacunosellidae SHIRNOVA,
by CHILDS 1966 - remains to be investigated in the Alpine Liassic and

the Triassic.
Subfamily Cirpinae AGER, 1965
Remarks:

Several of the genera included in the Cirpinne on its establishment

require further investigation: the exclusion of Pscudogibbirhynchia has

been dealt with in connection with Vindobonellas Rimirhynchopsis seems more

naturally associated with Rimirhynchia, perhaps in a new subfamily of the

Rhynchonellidae; Hogabirhynchia and Squamirhynchia (of which Robinsonella

is regarded by the writer as a junior synonym) are more difficult to place.
The prineipal stock of the subfamily in the late Triassic and the
early Jurassic is certainly the abundont and widespread Cirpa -

Caleirhynchia plexus.




1914
1918
1936
1947
1962
2?1963
1963
1965
1965

Type
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Genus Calcirhynchia BUCKWAN, 1918

Calcirhynchia BUCKMAN, p.l (nomen nudum).
Calcirhynchia S.BUCKMAN:; BUCKMAN, p.30
Tuxinells MOISSEILV, p.4l

Buxinella MOISSEILV; HOISSEIEV, p.69
Calcirhynchia S.S.BUCKMaN; AGER, p.85
Fuxinella MOISSEIEVy AGER, p.609
Fuxinella MOISSEIEV; DAGIS, p.25
Calcirhynchin BUCKMAN; AGER, p.606
Puxinella MOISEEV; AGER, p.607

species:

Calcirhynchia calecaria S5.S5.BUCKuaN, 1918 p.30, pl.19, fig.ll; OD.

Range and Distribution:

Rhaetizn of the Northern Alps (Reit im Winkl arca).

Norian of the H.W.Caucasus, Crimea, Pomirs and E,Turkey. Possibly

the Carnian of British Columbin.

Included species:

All the species described by DAGIS (1963) as belonging to Buxinella

are included here in Calcirhynchia -

C.intirgvartoensis(MOISSEIEV), 1936 p.42 pl.l, figs.l-4

C.robinsoni (MOISSEIZEV), 1936 p.43 pl.l, figs.5-8 (?not separable from ‘
C.iatirgvartacnsis)

C.anntolica(BITTNER), DAGIS. (Pnon BITTNLR 1891, p.l106, pl.l, fig.5)
C.levantina(BITTWER), 1891 p.107, pl.l, figs.l-4
C

?C.cf.decussatn(ROEMiR ), UHLIG 1879 p.295, figs.5-8
?C.cf.obtusifrons (SUESS); ZUGMAYER, 1880 p.39, pl.4, fig.29
?C.fringilla(BITTNER), 1892 p.18, pl.4, fig.23

in addition to the type species.
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Dingnosis:

Snall to medium gized; subtrigonal to subcircular outline, globose
to depressed in laternl view. Many sharp ribs. Anterior plication
trapezoidal, Beak small, suberect; beak ridges short, sharp. Medion
septum low, short, keels inner hinge plate. Outer hinge plates flat.
Crural bases calcate, crura prefnlcifer. Deltidial plates buttressed by
delthyrinl lining,

Remarks s
Calcirhynchia was proposed by BUCKMAN (1918 p.30) and revised by

AGER (1962 p.85) who gave details of the internal structure of the type

species, C.calcaria., Previous to this Calcirhynchia was one of' the many
BUCKMAN genera which were too poorly known to be usable and was listed
as such by RZHONSNITSKAYA et al. (1960 p.256). MOISSEIEV therefore estab
lished Fuxinella without any knowledge of the internal structurce of
Calcirhynchia and DAGIS (1963), who revised Buxinelle was in a similar

position.
Both Calcirhynchia and Euxinella contain species with mony wmoderately

fine ribs, no posterior suocoth stage (contra BUCKMAN's nmislending rennrks

on Calecirhynchia - 1918), a flat trapezoidal uniplication, a small in -

curved beak, short, shorp beak ridges, nnd o poorly developed fold and
sulcus. Internally they both hnve buttressed deltidial plates, o low septunm
keeling the shallow muscle trough, prominent calcate cruf&l boses, and
prefaleifer crura. The types of the two ginera are certainly externally

dissimilars C.calearia is depressed whereas H.iatirgvortoensis is globose.

However the additional species figured by DAGIS (1963) give Buxinella an

aspact identical with Caleirhynchin if the Liassic species listed above

are admitted as members of that genus. Moreover species of both genera
occur most commonly in similar lithologies - argillaccous limestones - and

Caleirhynchia is most freguent in the lower part of the lower Liassic

(4GER 1962). Therefore both palacontological and geological factors
support the synonymy of the two genera.

Cirpa and Calcirhynchia are also most certainly closcly related

(compare paerticularly the internals of Cirpa kiraglise AGLR, 1959 and C.cal-

caria), but eight species of Cirpa have now been recognised, all of them
characterised by strong ribs, well marked planareas and obvious anterior

flattening. Two distinect genera are therefore recognisable.






Text-fig. S.x v
Calcirhynchia calcaria BUCKMAN. Upper Hettangian or Lower

Sinemurian; New Bitton, Rugby. ex. AGER 1962, text-fig. 50. x9
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?Calcirhynchia cf .obtusifrons (SULSS), 1854

Dlate 7, figs.6,7

?1854 Rhyneciocnella obtusifrons SULSS, p.27, pl.4, fig.l2
1680 Rhynchonslla cf.obtusifrons SUESSy AUGHAYER, p.39, pl.d, £ig.29

Ranze and Distribution:
ZUGL: YER's original is from the Rhactian of the Vienna area of the

Northern Alps, and the writer has 2 specimens from the late Noyian of
Drnava (Slovakia). SUESS's type was frou the early Sinemurian near Vienna,

but is not certainly conspecific vith the Rhactian specimens.

Diagnosis:
Snall rhynchonellad, outline subcircular. 11 - 14 ribs. Beek low,

pointed. Anterior commissure uniplicate, ligule trapezoidal. Hinge plate

entere; low median septun.

Description:

The three specimens described here are simnll, subeircular
rhynchonellids., Two have 11 ribs and the third, damaged specinen
probably 13 or l14. They are only slightly blunted, present to the apices
of the valves, and on the only fully preserved specimen (ZUGHAYER's original)
they branch simply within 2rmms. The anterior comuissure is plicate in -
Volving in each e¢nse 3 brachinl ribs, and producing a moderately high
trapezoidal ligule. No fold or sinus is developed and the brachial valve
tends to flatten rotier than become globose., The beak is low and pointed,
above a small area.

The damaged posterior of one speclien was ground and revenled an
entire hinge plate keeled by & low median sepbwa. Dental lamellae are

also present but no other internal details arc kaown.

Reparks :

The two poorly prescrved specimens from Drnave are certainly con -
specific with ZUGMAYER's original, and in all probability are the samg
species as SULSS's type, (by monotypy), from the | arly Sineuurian of.
Enzesfeld (Vienna region)s In his lergthy description SUESS included a

wide range of thie catch-all specics, 'Rhynchonella'variabilis but since no
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later author appears to have considered the species and a satisfactory
revision is beyond the scope of the prescnt work, the Triassic material
is only provisicnally referred to 'Rh'.obtusifrons SUESS.

The entire hinge plate and low median septwa found in the specimen

on plate 7, fig. T suggest that this species belongs to Calcirhynchia,

and the low beak, full ribbing and lack of fold and sinus, support this,
but further internal details are needed for confirmation.

'Rhynchonella'fringilla BITTNER, from the Carnian of the Southern

Alps may well be a close relative of the present species, and BITTNER's
holotype is refigured on plate 7, fig.8.

Dimensions of Figured Specimens:

length breadth thickness
7/6 13.2 12.6 7.5
7/1T  12.0(a) 13.0 9.0

Dimensions of ?C.fringilla:
lungth breadth thickness
7/8 12.5(d) 13.7 6.7
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Calcirhynchia cf.?C.pectiniformis CullaVarRI; TRaUTH, 1909

Plate 7y figs. 1-5; text-figs. S.xx - S.xxii

2?1909 Rhynchonella pectiniformis Cal.; TRaUTH, P.64, pl.l, fig.l5

Range and Distribution:
Norinn of S.Slovakia (Drnava).

Rhaetian of the Horthern 4lps (Vienna area).

TRAUTH's material of ?C.pectiniformis caue from the iiddle Liassic of the

Gresten region of the Northern Alps and may be conspecific with the Triassic
specimens (see under Remarks).

Diagnosgisg:
Medium sized rhynchonellids, subcircular to transversely oval out -

line. Beak small, pointed, suberect. 13 - 18 rounded, simple ribs; faint
posteriorly. No fold or sinus. Low median septum, Outer hinge plates al -

nost horizontal. Crura prefalcifer,

Description:
This species includes medium sized rhynchonellids ranging frow sub -

circular, globosc forms to slightly transversely oval, nore depressed
individuals. 13 ~ 18 rounded ribs are present, faint near the apices but
covering the whole of the valves., o branching can be distinguisned. The
beak is pointed, suberect anu low, with well marked beak ridges outlining
a spall area, The pedicle foramen is subnesothyrid in position. The
plication of the anterior commissure involves 3 -~ 5 brachial ribs and nmay
be low and sinuate leaving the profile somewhat depressed, or high, in
which casc globosity results: no fold or sinus is produced,

The delthyrial cavity is transversely quadrate and formed by slender
dental lamellae. The teeth are wery slightly inwardly inclined and quad -
rate in section. 4 low median septum keels the muscle trough and unites
the narrow, oblique inner hinge plates. The outer hinge plates are gently
arched in the more globose of the two specimens ground, but almost hori -
zontal in the other with a corresponddng difference in the emphasis of the
inner socket ridge. The outer socket ridges are strong. The crural bases

are calcate and the crura themselves are prefalcifer,
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Remarks: .
There is little doubt that the depressed and globose exauples figured

here are conspecific, for a series of seven collected from Kaisersteffel
show a complete gralation between the two extrenes.,

The flat, probably young specimen in plate 7, fig.3 is alwmost ident -
ical in every external respect to one from the iliddle Liassic near Gresten
figured by TRAUTH (1909, pl.l, fig.1l5) as Rhynchonella pectiniformis
CANAVARI, 1883, However CANLVARI's single specimen,; from the Middle Liassic

of the central Apeninnes, is nore densely ribbed and is probably a separute
species. Further investigation of these occurrences is necessary before
the Rhnetian species can be identified.

The series of specimens from Knisersteffel are comparable ip their

range of form with Calcirhynchia subrimosa from the Lofer Graben (Bavaria)

together with the musews material of that species (see under g,subrimosa).
The Kaisersteffel series is distinguished by wore rounded ribs, Additionally
the depressed individuals have a sinuate plication rather than a flat fold.
However,a flat fold is found in the Drnava (Slovakia) specimens which are
here regarded as probably conspecific with the Kaisersteffel naterial,

The feature which unites the Slovakian and Austrian specinens in
contrast to the Bavarian specimens is the shape of the delthyrial cavity
and the lack of a déposit lining it. 4 Jdelthyrial lining buttressing the
deltidial plates characteristic of C.subrimosa topotypes laryger than
6 - 7ums. Its absence or poor development in the present case is probably
connected with a difference in the size and strength of the pedicle and
may therefore indicate and enviromuentally differentiated species of

Calecirhynchia. The Bavarian specimens occur in a fine grained, argillaceous

limestone, deposited under quiet conditions, whilst the Austrian and
Slovakian material comes from bioclastic limestones of a much more wave
washed, disturbed environmment demanding a stronger and larger pedicle.

It i1s perhaps wobrth noting that the slight arching of the hinge plates
in the more globose of the Kaisersteffel specimens is quite opposite to the
condition found by AGER (1959a - text-figs. 2 and 3). In this case the glo -

bose subspecies has the flatter hinge plates.
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nimensions of Figured Specimens:

length breadth thickness
7/1 16,0 17.9 11.2
7/2 12.0 13.7 10.2
/3 14.3 14.8 7.5
7/4 14.4 16.4 9.1
7/5 14.8 16.8 13.3
7/6 13.2 12.6 745

Material:
Hohe Mandling, Piesting Tal, forest path 630 - 670m. - 3, T.27;

Mandlinger Wald', B.Li.N.H. BB43205 and BB43206 ex. B39205 -~ 2; Ober
Kaisersteffel, Piesting Tal - 7, T.28; behing Hirtenberg station ~ 1, T.29;
Drnava, by Gombas, S.Slovakia - 9, .30
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Text-fig., S.xx
Serial transverse sections of Calcirhynchia cf.?U.pectini -

TR4UTH. Rhaetinng Forest path, Hohe
Mandling, by %aldegg, Piesting Tal, Lower austria; 630-670u.,

AT*53145' 10, 33°39'55'1L, 75 (Pr)Puchberg am Sclneeberg. x5
Total length of specimen 1d.6imis.

formis CalaVaRIy

Crura end ?3.7mms. (unclear).

PC.HNr.29.



Text-fig, S.xxi

Serial transverse sections of Calcirhynchia cf.?C.pectini -
formis CaNAViRIz TRAUTH. Rhaetian; Ober Kaisersteffel, by Waldegg
Piesting Tal -~ 550m., A7°52'15''N, 33°42!'10''E, - Hohc Wandgebictes.

x5 Crura end 3.35mus. Total length of specimen 1:.0uns., PCeNr.30

Text-fige. S.xxii
Drncve, S.S5lovakiaes x5 Provisional Cecfe?Capectiniformis

FC.Nr.35
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?Caucasorhynchia sp.

Plate 6, figs.5,6
Descriptions:

The two damaged specimens described and figured here ape medium
sized, moderately inflated, subtrigonal rhynchonellids. On one 12 rounded
ribs are present and on the other 15, of which 4 or 5 originate through
bifurcation within *mms. of the brachial wabones, where they are clearly
defined. The anterior commissure is plicate involving 3 o# 4 brachial ribs,
but the ligule is low, no fold or sinus is developed, and the maximum con =
vexity of the valves is left towards the posterior.

The internal structure could not be studied.

Remarks:
These two specimens probably belong to Caucasorhynchia even though

this genus has not previously been recognised outside the Norian of the
N.W,Caucasus., The rounded, bifurcating ribs and lack of sinus and fold

are characteristic of Caucasorhynchia. In outline both specimens are

similar to C.worobievi but have fewer ribs (the latter has 16 = 20),
and their cardinal commissure is indented, pinching the apex of the brachial
valve, in contrast to that of the Caucasian species,

Localities nnd Materials:
1 specimen from Nat.hist.ius. Vienna - 1963 Nr.563/5 labelled

'Rhﬁt, Ober Weidring'. This locality probably lies on the slopes of the
Steinplatte Reef.

1 specinmen from the ZUGMAYER Collection in the Pal,Inst.Univ, Viemna,
labelled 'Schwarzlofer Alm', and probably from the same aren as +ho
specimen above.

Dimensions of Figured Specimens:
length breadth thickness
6/5 — 15.0 11.0
6/6  --- 14.7 11,6
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Subfenily uncertain

ety

Genus Vindobonella gen.nov,

Type species:
Vindobonella katzeri sp.nov.

Range nnd Distribution:
Norian of Slovakia (Stratenska hornatina).

Rhactian of the Northern 4lps, Slovnkia (Hybe), and N.W.Rumania

(Apuseni Mts).

Included species:
At present only the type species is recognised in Vindobonella.

Derivation of Name:
From Vindobonae - Vienna, the species being common in the Vienna

area of the Northern Alps; and ellus -2 -um, & diminutive oftem used

for rhynchonellids,
Diagnosis:

Mediun sized; posteriorly smooth, ribbed anteriorly. Anterior com -
missure plicate,; fold and sulcus very poorly developed. Beak low,
pedicle foramen submesothyrid in position. Muscle trough sessile,

Crura radulifer.

Remarks:
lixternally the type species of Vincdobonells gen.nov. is very

simnilar to an undescribed species from the Liassic of Turnak, Bulgaria.
Both are sumooth posteriorly, and of the same size and outline, but the
Bulgnrion specimens can be easily distinguished by their very few, broad
ribs, high ligule and indistinct area. On grinding, moreover, the Turnak
species revenls the pedicle collor and well developed pretalcifer crura
of Pseudogibbirhynchia, (see text-plate S.xxiii kindly provided by
Dr.D.V.AGER who nlso collected the material), and is certainly a close

cssociate of that genus, if not a member of it. HSevertheless V.katzeri has
very thick deltidisl plates and cnlente crural bases and, although it and
the Bulgarian spccies are best regarded as differing generically, their
similarity is sufficient to indicate o suufanilial relationship. In turn

they must both be associated with Pseudogibbirhynchia.
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Text-fig. S.xxiv
Pseudogibbirhynchia moorei (DAVIDSON). Lower Toarcian:
Dorset. ex. AGER 1962, text-fig.67. x3

Text-fig., S,xxiii

'Rhynchonella' sp.nov. ?Sinemurian; Turnak, E.Bulgaria.

Sections provided by Dr.D.V.AGER. D.V.A. coll, J.1260. x4
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Pseudogibbirhynchia was placed in the Cirpinae by AGER (1965 p.607)

but the writer is not in favour of maintaining this. The main stock of the
Wellerellidae - of which the Cirpinae is o subfamily - is characterised
from the early Carbonifercus by an entire hinge platc and raised nuscle

trough, whereas Pseudogibbirhynchin conspicuously lacks this feature (sce

text-fig. S.xxiv, from AGER 1959). It may nevertheless be argued that

the relationship to the Cirpinae is indivated by the prefalcifer crura

and that the septum has merely retreated from the apex of the valve leaving
the muscle trough sessile. 4. similar retreat is in fact found in

Prionorhynchia (see aGER 1959, text-fig.26), o genus externally markedly

reminiscent of Cirpa, in which the muscle trough is only slightly raised

by a low median septun., However whilst it is possible that Psecudogibbi -
rhynchia may ultinmately be descended from a wellerellid ancestor it scems
inadvisable to stretch this speculation to the extreme of including

Pseudogibbirhynchia in, whot is in effect, the Mesozoic equivalent of the

type subfamily. In the writer's opinion Pseudogibbirhynchis and its

Linssic allies evolved with the development of prefaleifer crura from a

lJate Trinssic stock represented by Vindobonella, and that the whole com =

plex is sufficiently distinctive to worront recognition asg o subfamily.
However, in view of the comprehensive study of the evolution of the Mesozoic
rhynchonellids being carried out by Dr.D.V.AGER, Dr.A.CHILDS and the

writer, its establishment is delayed for discussion nnd agreeument.
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Vindobonelle katzeri sp.nov.

Plate 8, figs. 1-7; plate 9, figs. 1-8; text-figs. S.xxv, S.xxvis
text-plate. S.6

1854 Rhynchonella subrimosa SCHAFHAUTL spec.; SUBSS, p.26,pl.4,figs.5~11
1880 Rhynchonelln subrimosa SCHAFH.; ZUGHAYER, p.37, pl.4, figs.22-28
var.globosa p.37

vor.complanata pe37
var.trigonalis p.37

1905 Rhynchonella subrimosa SCHAFH.; von ARTHABER, pl.50, figsg.2,3
1917 Rhynchonella subrimosc SCHAFH. sp.3 GOETEL, p.107, pl.7, figs.3,4
var.complanata p.108, pl.7, fig.4

var,globosa p.108, pl.7, fig.3
var.trigonnlis p.108.
1958 Rhynchonelln subrimoss (SCHAFHAUTL); MAHEU, p.13l, pl.4, figs.l-4

1956 Rhynchonella nov.sp.,aff.subrinocsa (SCIUAFHAUTL): MAHEL, p,132, pl.4,
figs. 5-7

Holotypes:
According to the ICZN Rec. 73b. the holotype of V.katzeri should be

chosen from the misidentified nnterial of the authors listed in the syno -
nymy nbove, but unfortunately none of it is suitable: SUESS's and
GOETEL's has been lost, von ARTHaBER gave no descriptions and his specimens
cannot be identified. MAHEL's material is not amenable to serial grinding
and collecting of topotypes from his localities is very difficult.
Although ZUGMAYER's specimens are preserved in the Pal.Inst.Univ.Vienna

and would ncrmnlly be acceptable for holotypic designation, none of them
are sufficiently typical in form to be desirnble, therefore o specimen
from the Geol.Bundes,.Vienna has been chosen and is figured here on plate 8,
fig.7. A paratype showing the nuscle scnrs on the brachianl valve is also
figured.

Type Locality:
The type specimen is from a box labelled 'Rhynchonells subriiosa

SCHAFH, KYUssener Schichten. Hirtenberg unweit stldl. des Kalkofens am

rechten Triesting Ufer, links vom Fusstei~ nach Enzesfeld', and nuabered
3 rot 9/5. Seventeen other specimens associated with it are designated

paratypes.
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Ronge and Distribution:
hs for genus above,

Dingnosiss
10-16 ribs present, otherwise as genus,

Derivation of name:
Nomed with grateful thanks after Herr Ernst KaTZER of Waldegg, an

anateur geologist and local historian of very great assistance to the

writer in tracing ZUGMAYER's localities in the Piesting Tal,

Description:
Vindobonella katzeri comprises medium sized, equi~biconvex rhynchon -

ellids with a subcircular to transversely oval outline, and variably
globecse ¢r depressed in profile. All specimens are characterised by

a posterior smooth aren of greater or lesser extent, and between 10 and 17
barely rounded ribs on the anterior part of the shell, The anterior com -
nissure is plicate, involving 3,4 or rarely 5 brachial ribs, and produces
a slightly sunken subtrapezoidal ligule., Ho true fold or sinus is ever
developed. The benk is low, broad, suberect and the ridges which accom -~
pany it are sharp apically but rapidly lose their emphasis when traced
laternlly. The brachinl valve is only slightly pinched but in thick,
gerontic individunls planareas may be simulated. The pedicle opening

is submesothyrid in position and the deltidial plates are conjunct.
Pyriform dorsal adductor muscle scars lie on either side of the median
ridge and the pallinl sinuses show a saccate pattern, (see pl.8 figs.5

and 6).

The delthyrinl cavity is rounded in transverse section and the
diductor nmuscle impressions ore noticeable as shallow grooves. A thin
delthyrinl lining is present and in the ground Austrian specimen the del -
tidinl plates are very thick, (see text-fig.S.ZS.). The outer socket
ridges are large and project into the groove on the edge of the teeth.

The muscle trough lies sessile on the floor of the valve and the
median ridge plnys no part in the formation of the hinge plate (see text -
plate 5.6). Small inner socket ridges clearly separnte the broad socket
plates from the outer hinge plates, The crura are rocted on the outer
slopes of the walls of the muscle trough, and in transverse sections their
development is reflected in the sigmoidal deflection of the growth lines,
The crural bases are bluntly calcate and the crura theunselves are of the

radulifer type.
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Remarks:
V.katzeri has been long recognised and several times described as

'R'.subrimosa (SCHAFHAUTL), (= Calcirhynchia subrimosa herein), but the
original figures (1851 pl.7, figs.3,4) very clearly show specimens ribbed

to the apices of the umbones, and in fact SCHAFHLUTL reucrked on this
feature (p.411). SUESS, however, felt that SCHAFEAUTL' s description of
'R' subrimosa fitted more closecly to the present species than to any other
he included in his monogrnaph, and after some hesitation applied this name
to posteriorly smooth specimens, (1854 pl.4, figs.S-ll). Although
WINKLER (1859 p.25) understood the character of SCHAFHAUTL's species,
ZUGMAYER (1880) and all later revisors followed SUESS's nisinterpretation.
Although SCHAFHAUTL nawed his species Terebratula subrinosa, by ICZN

Art. 49 subrimosa cannot be retained for the species to which it was
wrongly applied by SUESS even though they were placed in different genera.
The wide variation in this species was already noted by SUESS
(1854 1.27) who illustrated specimens with between 2 and 6 brachial ribs
in the fold, as a preliminary to the distinction of separate species.
ZUGMAYER (1880 p.37) then distinguished and figured three 'Gruppe'! -
based on external shape which he designnted 'durch den Beinamen globosa'
for the typical form, (here pl.8 fig.l), coumplanata (pl.8 fig.2) and
trigonalis for a trigonal form. He also noted the appearance of ribs
close to the umbones of some individunls and referred to 'der Uebergong
von Rh.subrimosa zur fissicostata'. GOETEL (1917 p.107) used a similar
phrase for specimens from Hybe and a paratypic series of specimens fron
there, kindly lent by Dr. ililo} SIBIfK; is shown on plate 9, figs. 1-4:
of which fig.4 is the most remarkable. Specimens showing the opposite

extreme of very restricted anterior ribbing were separated by MAHBL
(1958 p.132) as Rh.nov.sp.aff.subrimosa and a series of exanples is also
shown on plate 9. However at both HAHEL's source localities more typical
specinens occur together with those of his new species and the writer
believes that the latter are young specimens and variants which may all be
ineluded within V.kotzeri. Iiach locality in fact, has some peculiarity
of size or extent of ribbing, and this is better understood under one
name than as a host of local and unusable subspecies,

Gunwil (1917 p.108) referred to var,complanata forms as characteristic

of a Tatra 'Kolonie' but this cannot be given wide significance for his
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material cane from only one locality (Hybe) and is siumply o reflection

of the populations (or assemblages) he happencd to collect from; one
certainly would not draw his conclusion from the paratypic series figured
here.

ZUGMAYER cannot be considered to have clearly established globosa,
complanata and trigonalis as subspecieé, and they may therefore be
interpreted as infrasubspecific,

Significantly V.katzeri has neither been found in the Caucasian or
Crimean upper Triassic, nor in the asscciated ceastern Balkans, and it
may therefore prove to be a purely North Llpine and Carpathian species.

The possible relationship of V.kntzeri to an undescribed species

from the Bulgarian Liassic and to Pseudogibbirhynchia has already been

discussed under the generic description of Vindobonella.

Dimensions of Figured Specinens:

length breadth thickness
8/1  14.2 15.0 13.1
8/2 15.4 16.6 9.6
8/4 15.6 15.1 14.3
8/5 19.5 20.0 14.6
8/6 21.4 26.2(r) 16.1
8/7 12.7 19.6 14.%
19/1 14.3 15.7 9.6
9/2 15.6 16.9 11.9
9/3 16.2 16.9 13.5
9/4 16.4 16.4 13.2
9/5 14.2 14.8 9.0
9/6 12.8 15.0 9.6
9/7  14.0 15.0 9.7
9/8 15.8 19.1 12.1

Moterial:e
Type locality, (see above), Geol.Bundes.Vienna, (3) rot 9/5 - 18;

type locality, Geol.Bundes.Vienna, (2) rot 9/5 ~ 22; 'Rechtes Gehiinge des
Kaltengang Geol.Bundes.Vienna, (9) rot 19,% - 413 'wendlinger Wald!',
Piesting Tal, B.:.N.i. B 39205 ~ 6; Hohe Mandling, forest path 630 - 670m.
- 5, T.32; Vorder Mandling by Weldegg - 5, T.33; Kitzberg by Neusiedl -
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4, T.34; ixelstein by Jachenaou, Walchensee - 1, T.35; Kendelbachgraben
- 3, T.363 Hybe, N.Slovakia - 6, T.37; as T.37, kindly lent by
Dr,M.SIBLIK - 8. Val Frunsi, Ferice (ineseni sheet), N.W.Ruuania - 3;

Tarcaita (Moneasa sheet) d.W,Rumanis - 2.



Text-fig. S.xxVv

Serial transverse sections of Vindobonella katzeri sp.nov.

Rhaetinn; specimen from the Geol. Bundes. Viennz, (collector
Dr,B.PLOCHINGER) Kitzberg, by Neusiedl, Piesting Tal, Lower
Crura end 5.%mns.

PC.Nr.18.

Total length of specimen

o



Text-fig. S.xxvi

Serial transverse sections of Vindobonella katgeri sp.nov.

Rhactian; Tarcéifa, north west of Vascau, f.W.Rumania; 46° 32!
301N, 22°19'15''E, Harta Geologica a R.P R. ~ length of specimen
13,3mms. PC.Nr.32.
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?Family Wellerellidae LICHARLV in RZHONSTITSKAY.L, 1956
Subfamily uncertain

Genus Osmarella gen.nov.

Type species:
Rhynchonella Starhembergica ZUGWMaYER, 1880 p.328;, pl.4, figs. 19 - 21,

Range and Distribution:
Norian of S.Slovakia (Drnava).

Rhaetian of the Northern alps (Vienna area).

Liassic ?Pliensbachian of the Northern 4lps (Hierlatz).

Dingnosis:
Small to medium sized rhynchoncllidss many low, rounded ribs, may

be smooth posteriorly. Beak and area very small., Sulcus and fold poorly
developed., Dorsal medisn septum low. Hinge plate entire. Crural bases
bulbous, crura prefalcifer - like,

Included species:
Avart from the type species, of which O.laevicosta may be a junior

synonym (see below), or a separate species within the genus, only O.sp.nov.
can be assigned to Osmarella,

Derivation of Name:
Osma - is an arbitrary combination of letters, and ellus -a -um,

a diminutive commonly used for rhynchonellids.

Remarks:
The structure of the hinge plate found in this genus appears to be

gquite unlike anything yet found in the Mesozoic rhynchonellids and there
are no obvious related genera, It has been provisionally placed in the
Wellerellidae only because the hinge plate is entire, Further genera of

this nature may be usefully grouped as a new subfamily.
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Osmarella starhewbergica (ZUGIAYER), 1880

Plate 2 figs. 3-7; ‘text-figs. xxvii, xxviii; text-plates 5.7, 5.8

1880 Rhynchonellen Starhembergica ZUGHAYER, p.38, pl.4, figs. 19-21

7?1889 Rhynchonella lacvicosta hov,sp. STUR m.s., GEYER, p.66, pl.7,figs20-21
1890 Rhynchonella Starhembergica ZUGH.s; BITTNER, p.280
71893 Rhynchonella lacvicosta STUR. m.s.; BUSE, p.644, pl.l5, fig.l

Lectotype s
The originals of ZUGMAYER pl.4, figs.l9 and 21 are preserved in

the Pal, Inst. Univ. Vienna, and are refigured here pl.2, figs.’ and 4.
That of fig.l9 is here selected os lectotype.

Dimensions of Lectotype:
Length 12.0mms., breadth 13.2mms., thickness 7.3ums.
Type Locality:
All ZUGHMAYER's material came from Brand by Waldegg in the Piesting

Tel, Lower Austrin., This locality is almost certainly that indicated on
the Hohe Wandgebietes map, Geol. Bundes., Vienna, at 47°51'50''N. 33%43145"
-

Z., where specimens are still easily obtainable,

Ronge and Distribution:

Norion of S.Slovakia (Drnava),

Rhaetian of Northern alps (Vienna area).
Possibly also present in the Liassic of Hierlatz -TPliensbachian, as
'R'.lacvicosta.
Diagnosisg:

Benk tiny. Anterior commissure broadly plicate; no fold or sulcus.
qumnlly 14-18 shallow ribs. Otherwise as genus.

Description:s
Osmorella starhembergica is a medium sized rhynchonellid, transversely

oval to subcircular in outline ond equibiconvex in profile, The ribs,
commonly numbering between 14 and 18 are low, rounded, faint posteriorly
cnd may be nbsent on the vertical ligule of thick, anteriorly flattened
individuals. One exceptional specimen col’. .cted has 24 ribs, The beak
is tiny and no beak ridges are distinguishable. Plane fields adjacent to
the cardinal margin nre conspicuous in both valves; 1in young depressed

individuals they are divided by the acute opposition of the valves but in
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gerontic specimens thoy simulate plancress. No fold or sulcus is ever -
developed for the anterior commissure is rarcly more thon sinunte and only
becomes broadly plicate in old, anteriorly flattened individuals.

The dental lamellne are low and there is no thickening present
in the delthyrial cavity. The teeth are stubby, transversely quadrate,
and crenulated. In immabure specimens the inner socket rikge is clearly
distinguishable, but later the hinge plats becomes arched and the
socket ridge is less prominent. The immer hinge plate is entére and
only faintly keeled by the very low medinn septum (see text-plates S.7
and S.8). The crural bases arc bulbous and the crura themselves are

profalcifer~like,

Remarks:

'Bh'.loevicosta was first descriped by GLYER (1889) but attributed
by him to STUR m.s.; BOSE (1893) followed this. GEYFR, however, must
be given the authorship, for although STUR way have coined the name it
was GEYER who cnst the description and thereby made it available.
GEYER's specimen of his pl.7, fig.20, from the ?Pliensbachian of Hierlats,
has a2 more rectangulnr plication than the Rhactian specimens, but is
otherwise very similar. Pending further investigation it is regarded as o
probable junior synonym of QO.starhembergica.

Although ZUGHMAYER (1880 p.39) wrote that the species was quite
common in the 'Starhemberg Schichten' this has not been confirmed.

ZUGMAYER's preserved material is wholly from the type locality where it
is still rich, but the environment here appears to have been distinctive
(see under Ecology) Znd in thedmacdinte neighbourheod it is rorc and knovm
only from single specimens.

BITTNER (1890) found two examples in the late Norian of Drnava,
(Slovakia) and his record has been confirmed by collecting.

Dimensions of Figured Specimens:

Length Breadth Thickness
2/3  13.5 13.8 9.1
2/4 12,0 13,2 7.3
2/5 12.0 13.9 7.9
2/6 13.0(a) 14.1 11,2

2/7  13.6 16.0 8.9
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Mnterial:
Brand, Piesting Tal (type locality, see above) - 14, T.2;

'Mandlinger Wald' -~ Vd.linndling by waldegg, Piesting Tal - 1, B.ui.N.H.,
BB 43204 ex. B 39204; Ob.Knisersteffel, Piesting Tal - 1, T,3;

Drnava, Slovakia - 3, T.4.



1.65

Sexxvii

Text-figs., S.xxvii and S.xxviii

Serial transverse sections of Osmarella starhembergica
(ZUGMAYER). Rhaetian; Brend, Piesting Tal, lower Austria;
47°51'50' "N, 33°43'45''E. - locality indicated on Hohe
Wandgebietes, Geol. Bundes, Viemna., Both x5; S.xxvii ~ Crura
end 1.75mms. Total length of specimen 1l.7mms, CP.Nr,31.

S.xxviii - Crura end 2.7mms. Specimen too dameged to be

accurately measured. CP,Nr,28 Topotypes.
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TEXT-PLATES S.7 and S.8
Osmarella starhembergica (ZUGMsYER)




Text-plate 8.7
Transverse section of the brachial umbo of Osuarella

starhemnbergica, showing the notothyrial pit, the

large, bulbous crural bases and the posterior por -~
tion of the sockets. Detail of section .95, text -

fig.S.xxviii xT5

Text-plate S.8
Transverse section of the apex of the brachial umbo

of O.starhenberzica, showing the foru of the hinge

plate. Text-fig. as above, section 1.05 x75
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Osmarella sp.nov,

Plate 3, fig.8

Renge and Distribution:
This species is recognised through only one specimen from the

Rhaetian of Ober Keisersteffel; near Waldegg, in the Piesting Tal, Lower
Austria.

Descriptions
The specimen described here is a small rhynchonellid, rounded penta -

gonal in outline, and dorsi-biconvex in lateral profile. 13 barely discern-
ible ribs arc present on the anterior part of the valves which ars poster -
iorly smooth. The shallow brachial valve has a relatively high, broad,
subtrapezoidnl ligule as 2 result of the plication of the anterior
commissure, which involves seven of the brachial ribs. No true fold or
sulcus is developed, but a slightly depressed median field can be seen in
the ventral valve. The benk is not preserved but was obviously minute

and the remains of a tiny area delimited by short beck ridges are still
present,

Of the internal structure only dental lanellae are known.

Remarks:
The very low rounded ribs, the trapezoidnl plicntion, and the tiny

beak all indicate this species as o menber of Osmarella. It has not been
named in cnse further collecting, possibly in the Norian, reveals a richer
and more suitable type locality from which 2 new species can be more
accurately and fully described.
Dimensions of Figured Specimens
length breadth thickness
3/8 10.8 11.8 6.9
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Family Dinerellidae BUCKM:N, 1918

Remarks:
The Dimerellidae was established by BUCKuaN (1918 p.72) and its

contents were discussed at length by AGLR (1959) when he erected the
two subfamilies Rhynchonellininae and Norellinae, and recognised the
Dimerellinse., Subsequently (1965) LGER created the Halorellinae and
Peregrinellinae, 4ll these groupings are accepted here but several
of the genera in the Rhynchonellininae are transferred elsewhere.

Additionally it is thought that Norella may have soue affinity with

a subfamily founded on Piarorhynchia where it is discussed, It certainly

appears to be less closely allied to Dimerella than the type genera of
the remaining subfamilies which form a close knit group. ILven as early
as 1890 BITTNER (p.191) suggisted that Rhynchonellina and Hallorella

r.re racticllly connected,
It is suggested below in a deteiled consideration of the genera
here accepted in the Rhynchonellininae, that a further subfamily

nay be useful for the distinction of Sulcirostrs and its relations.

Subfamily Rhynchonellininae 4GER, 1959

Remarks s
The genera listed below are here recognised as belonging to the

Rhynchonellininae, Iach is discussed in turn together with the other

genera placed in the subfamily by AGiR (1965).
Rhynchonellina GEMMELLLRO, 1876

Carapezzia TOMLIN, 1930
Sulcirostra COOPER and MUIR-WOOD, 1951 (for the present).

Rhynchonellina was first described by GEMMELLARO (?1876 p.29)
from the Liassic of Sicily (not from the Tithonian as he thought and
FISCHER - 1887 - repeated, see also BITTWER 1894 p.558). ilthough the

type species, R.suessi, is a smooth form, he included within Rhynchonellina

a strongly ribbed species, 'R'.seguenzae (see GEMMILLARO's pl.5, here
text-plate 12), BOSE (1894) noted this and divided the genus into two

-
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nain groups: Gruppe 4 - laeves, and Gruppe B Costatae. BSubsequently

de GREGORIO (1930) gave nomenclatural recognition to the costate species
as the subgenus Rhynchonellopsis, a junior houonym later changed to
Sulcirostra by HUIR~WOOD and COOPER (1951).

—

The internal structure of Rhynchonellina is not known in detail.

GEMMELLARO (1876) in his original description of the type species
illustrated three preparations of the interior. The most informative
of these is a longitudinal section (pl.5, fig.2; here on text-plate 12)
which shows the crus with a short ventrally directed crural process.
EICHENBAUM (1883 p.716) also noted processes but BUSE (1894 p.59)
disputed this observation and fron EICHENBAUM's own specimen drew a
figure with simple crura. However, he noted that it was a young
individual and possibly the process was too small to be observed.
Crural processes are also found in R.bilobata, (GEMHELLsRO pl.5, fig.4;
here on text-plate 12 and BOUSE 1894 p.60, fig.4) and in R.neumayeri ,
(CARAPEZZA and SCHOPEN pl.2, fig.l2; here on text-plate 11). 41l
three of these species are externally smooth. In his full generic
diagnosis of Rhynchonellina, BOSE (1894 p.53%) wrote only that in some

specles crural processcs are present but he did not show them in his re -

constructions (figs.la,b,c) which formed the basis of later figures
(e.g.AGER 1959, and 1965). Nevertheless, frou the information available

Rhynchonellina may be regarded as characterised by short, ventrally

directed crural processes. Poor preservation is possibly responsible for
their apparent absence in some species.
The median sepbwa, the presence or absence of which has also been
the subject of some dispute (see BOSE 1894 1p.53 and BITTNsR 1894 p.559)
and p.568-9) is nerely & ridge between more or less deep muscle scars
and of little significance. Weak dental launellaec may be present in sone
species. GEMMELL:RO's figure of the delthyrium of R.suessi showing a
round foramen and deltidial plates is inaccurate, and the true open
delthyriun is shown by BOSE (1894 p.59, fig.3) on a well preserved specimen.
Carapezzia is a very close ally of Rhynclionellina. It is also

externally smooth and has apparently identical crural processes.
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The relationship is discussed in more detail under Carapezzia below.
Sulcirostra was also included in the Rhynchonellininae by

LSGER (1965) and shares with Rhynchonellina a similar outline, delthyrial

character, tendency to opposite sulcation, and very long crura but it

is easily distinguished by the radial ribbing of its species. Internally
two dorsal septa are present and sections figured and discussed here

(all kindly provided by Dr.D.V.iGER) show that a great deal of variation
exists in their positioning and developuent.

The equation of Rhynchonellina juvavica BITTNER from the

Ramseider Scharte of the Steinernen lleeres (4sustria with Sulcirostra
seguenzae GEMMELLARO - the type species - made by BOSHE (1894 p.62)

and followed by £GER (1959 text~-fig.3) was strongly denounced by BITTNER
(1894 p.549-51l_§.seggenzae was described from Sicily and in view of
BITTNER's renarks it is uncertain whether the internal structure shown
by AGER is representative of this species or not. Identical subparallel
dorsal septa occur in silicified material from south east Switzerland
(presented to Dr.iGER by Dr.BERWOULLI) and both these and the iustrian
specimens are referable to Sulcirostra on external grounds. The struc -
ture they show can be considered part of the Sulcirostra complex, and
AGiR's figure is reproduced here (text-fig.S.xxix).

Dorsal septa arc also seen in 'S'alpina (text-fig.S.xxx) also
from the Liassic of Switzerland. In this case they are differently
placed and form the walls of very deep sockets. 4 new genus will be
ugeful to contain this and similar species.

Anarhynchia AGER (in press, fig.7; here text~fig.Sxxxl) from the
?Callovian of California is umost probably & late wember of the Sulcirostra
ceiplex as AGLR suggests, Its two septa are medial as in 'S',alpina but
they serve only as an insertion point for the crura, and have no connection
with the sockets.

In 'S'.paronai from the Liassic of Oregon (presented by Dr.i , HaLLiy
and sections kindly made available by Dr.D.V.sGiR) the two septa have
become obsolete but two slight though obvious ridges remain (text-fig,
S.xxxiii sections 2.5 and 2.7). 4 similar loss has occurred in 'S'.n.sp.
a coarsely ribbed external homeomorph of anarhynchia also frou the
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Liassic of Oregon (text—fig.S.xxxii) but unfortunately the apical

portion of the brachial valve of the ground specimen had been eroded and
no traces of ridges can be scen., However, the hinge plates are identical
in form to those of 'S'. paronai and the two species are certainly

close reletives,

Thus amongst the four postulated Liassic relatives of Sulcirostra
considerable functional variation is found in the homologeus dorsal
septas 1in 7S.seguenzae they strengthen the sockets and hinge plate
and in 'S'alpina they form the sockets, whereas in 'S'paronai and
'1S'.nov.sp. the septa heve become obsolete (or are incipient) leaving
their traces as two low ridges. In anarhynchie from the ?Callovian the
septa only anchor the crura and are different in function yet again.

T o few species are known to detall the course of reduction or
development of the dorsal septa in Sulcirostra but it may well be
similar to that found by WILLInMS (1951) and 4uSDeN (1966). Both these
authors observed a progressive reduction in the 'outer plates' (= inner
hinge plates herein) of early Silurian stricklandiids, but ANSDLN noted
fhat 'eare must be exercised in using this shell structure in taxonomy
and correlation because the outer plates show considerable intraspecific
variation'. 4 similar caution will be needed in the case of Sulcirostra
and its allies. However, new genera in addition to Anarhynchia and a
subfamily,perhaps beat founded on Sulcirostra,may be found useful.

It is noteworthy that in no nominal Sulecirostra species have
crural processes been discovered and this feature therefore remains
diagnostic of Rhynchonellina.

Reasonable speculation on the relationship between Sulcirgstra

and Rhynchonellina is still hazardous, for although their similarity

makes it likely that one is the ancestor of the other it is difficult to
say which., Sulcirostra is at present known from lower in the iate

Triassic than Rhynchonellina but first records have only limited validity

in view of the incompleteness of collecting in the Triassic. The
microstructural differcntiation of the crural bases of the North fmerican
gpecimen of Sulecirostra probably indicate that this genus and its closest

allies are the more advanced and are descended from the Rhynchonellina

FTOUP.
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Apart from Sulcirostra three other Mesozoic rhynchonellid genera

ere known to have twin dorsal septa: Scptocrurella, Caucasella and

Crurirhynchia. The first two have their crura supported by crural plates
(septifer crura) and Caucasella iS prebadly part of a Bathonian - Callovian

lineage directly ancestral to Septocrurclla from the Oxfordian, although

the genera themselves are somewhat dissimilar externally. In
Crurhynchia from the late Triassic of the Caucasus, the crura arise
from oblique sepbta partly fused with the sockets, However, these
genera are totally different from Sulcirostra externally and they do
not fit in the pattern of internal variation now known for Sulcirostra.
Their septa in fact appear to be analogous rather than homologous
with those of Sulcirostra and they are therefore rejected as members of
the Rhynchonellininae.
Omolonella has also been placed in the Rhynchonellininae but the
'septa! which might associate it with Sulcirostra are simply very
long socket plates and the genus is placed with Cuneirhynchia and
discussed above under a possible new subfamily based on Piarorhynchia.
Holcorhynchia was placed in the Rhynchonellininae because of
its slight dorsal sulcation. It is an obscure genus founded by BUCKMAN

(1918) on a lower Toarcian species which has not received modern
investigation. 4As interpreted by aGER (1959a) it is ancestral to
Monticlarella and was included in the Monticlarellinae CHILDS, by CHILDS
(1966). ALccording to DaGIS's (1965) view of the genus it appears to

be related to Piarorhynchia and is discussed under that genus herein.

Gnathorhynchia is only known from very few specimens of its type

species, G.liostraca of which G.securiformis is probably a senior
synonym. The remainder of the species which BUCKMAN (1918) assigned to
the genus were removed to Caucasella by MOISSLIEV (1934). Ixternally
the type bears little resemblance to Rhynchonellina and needs to be

reinvestigated,

Capillirostra was proposed by COOPZR and MUIR-WOOD (1951) as a
nom.nov. for Rhynchonellopsis BUSE, a provisional subgenus of
Rhynchonellina founded to include ?Rhynchonellina finkelsteini which

BOSE suspected might have short crura and therefore require separation

from Rhymchonellina. Together with this Upper Jurassic species he
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agsociated 'Rhynchonella' loricata from the Upper Triassic, a secuingly

disparate union which was received with astonishuent by BITTNER (1894
p.570) who had remarked previously (1890 p.l168) that 'R'.loricata

probably bLelonged to Halorella, Certainly the presence of C.finkelsteini

in the Upper Jurassic makes 1t unlikely that it can Le associated with
the predominantly Lower Jurassic Rhynchonellina. In fact it may well Le
connected with Monticlarclla, and BOSE's remark that QUENSTEDT had

provisionally assigned specinens to il.striocincta supports this.,
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Text-fig. S.xxxiv . l \l —L- J— S U

Peregrinella multicarinata {LAMARCK). Polish
specimen, Ex.BIERNAT 1957, text-fig.3. x5

Text-fig. S.xxxv

Peregrinella multicarinata (LAMARCK). Hauterivian;

hp - hinge plate; - . -
ge plate; cp - crural base; ds - dorsal Chatillon-en-Diois, Drome, France. Sections provided

Septum; -
ptum; ¢ - crura. by Dr.D.V.AGER. D.V.A. colln. Cr.293. x3



Text-plate A

Original plate 12 of BITTNER (1898) showing Carapezzia
geyeri. The setial sections are probably the best produced

in the nineteenth century.






Text-plate B

Original plate 1 of CARAPEZZA and SCHOPEN (1899) showing

Carapezzia globosa - the type species of the genus.







Text-plate C

Original plate 2 of CARAPEZZ: and SCHOPEN (1899) showing

Carapezzia globosa (figs.1-7), Rhynchonellina neumayeri
(figs.8-16), Rhynchoncllina filostriata (figs.17-22); and
Rhynchonellina adunca (figs.23-27).







Text-plate D

Original plate of GEMELL.RO (?1876) showing
Rhynchonellina suessi (figs.1-7) = the type spccies of the
genus; Rhynchonellina Lilobata (figs.8~l4); and Sulcirostra

seguenzac (figs.15-22) - the type species of the genus.
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Genus Carapezzia TOMLIN, 1930

1899 Rhynchonellina (Geyeria), C.RaPiZZi and SCHOPLN, p.248

1930 Carapezzia TCOMLIN, p.24
1965 Carapezzia TOMLIN; uGiR, p.603

Tyre species:
Rhynchonellina (Geyeria) globosa CaRuPEZZA and SCHOPEK, 1899;

SD. AGER 1965 p.603

Range and Distribution:
Bhaetian of the Gailtaler ilps.

Liassic of Sicily.
Doubtfully also in the Liassic of the Gailtaler slps (see C.peyeri below).

Diagnosis:

Large, smooth, biconvex rhynchonellids; outline ovate. Rectimargin -
ate or slightly pleano-plicate. Beak nassive, may be strongly incurved.
Dental lamellae absent. Crura long, blade like, fused apically to divide

valvey; short crural processes on ventral side of crura.

Included species:
; Only the type species and C.geyeri, described below, have been

- recognised as umembers of this genus.

Remarks:
CuRuPhZZL and SCHOPEN (1899 p.248) proposed Geyeria as a subgenus

of Rhynchonellina, and their name was changed as a junior homonym,

to Carapezzia by TOMLIN (1930 p.248). It was regarded as a full genus
within the Rhynchonellininese by AGER in the brachiopod volume of the
Geol.Soc.hmer. treatise (1965).

CLRuPEZZ4A and SCLOPEN founded their subgenus on Rhynchonellina

(Geyeria) globosa and reniarked at length on its close internal and external

resemblance to 'Rhynchonellina' geyeri and in fact chose their original

subgeneric name as a tautonym of that species. Their two plates of

globosa and one of BITTHNER's of geyeri (1898) are included here for com -
parison (text-plates 9-11). Despite the abscence of external striations

on geyeri (those on BITTNLR's pl.12, fig.7 are caused by the fibrosity

of the shell), there can be no doubt thet they are congeneric, and the de -

tailed internal stiructure known for BITTNER's species may be considered
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as representative of Carapezzia.
Carapezzia was originally distinguished from Rhynchonellina on
internal character (CARAPEZZA and SCHOPEN 1899 p.215) but no details

were given. Both have identically positioned crural processes and the

supposed differences are caused by the massiveness of the umbones in
Canopezzia, possibly coupled with unsophisticated means of observation.
Distinguished only by its massive beak, Carapezzia is retained here as a

full genus pending further investigation of Rhynchonellina. The most

satisfactory position for it may well be its original one as a subgenus,
The types of both genera - C.globosa and R.suessi -~ are preserved

in the Ist. e ifus.Geol. Univ.Palermo (Dr.G.BUCCH:RI, personal communic -

ation 1965), but it has not yet been possible to examine thew or to

obtain specinmens for grinding. The character of Rhynchonellina so far

as it may be deduced, is detailed in a discussion of the Rhynchonellininsae.
4t first sight the brachial structure of C.geyeri appears very

close to Peregrinella, but in that genus the crural bases lie character -

istically on the inner edge of the flat hinge plates above a prominent
medien septum (text-figs, S.xxxiv and S.xxxv). In Carapezzia the blade
shaped crura themselves fuse apically to divide the valve and in structural

detail are quite different to Peregrinella,

Since Dzieduszyckia (?=Eoperegrinella .GER 19652 p,159, and in

press) from the Devonian has been found to have an internal structure

almost identical with the Cretaceous P.gulticarinata (4GER in press),

the Peregrinellinae can be regarded as a long ranging subfamily of con -
servative internal character and quite distinct from the Rhynchonellininae

exemplified by Carapezzia.
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Carapezzia geyeri BITTNER, 189%

Plate 10, figs.l-4; text~figs. Sixxxvi, S.xxxvii

1898 Rhynchonellina Geyeri BITTN.; GEYEL, p.355

1633 Rhynchonellina Geyeri BITTHER, p.387, pl. 11, figs.l-9, pl.l2, figs.
1-7

1899 Rhynchonellina Geyeri BITTNER; CARuPMZZA and SCHOPLN, p.249
1963 Rhynchonellina geyeri BITTN,; SCHLAGER, p.69, 71

Lectotype:
411 of BITTNER's originals except these of pl.l2, figs. 4,7 are

preserved in the Geol.Bundes,Vienna. That of pl.l2, fig.6 is here chosen
as lectotype and refigured on pl.10, fig.l

Dimensions of Lectotype:
Length 56mms., breadth 42mms., thickness 32.5mms.

Type locality:
411 BITTNER's figured materinl came from the Stadelwiese above

Oberpirkach, Drautal, in the Gailtaler Alps. The writer was able to find
specimens at 1860w.and 45°46'55''§, 12°53'10''E. and these are regarded
ng topotypes. SCHLAGER (1963) thought the locality to be Liassic

(see below).

Range and Distribution:
Rhaetian and ?Liassic of the Gailtaler alps, (S.hustria).

C.geyeri is known only from the two closely neighbouring localities
mentioned by GEYER (1898 p.355) and BITTNER (1898 p.392). GEYER gave the
age of these as 'probably Rhaetic', SCHLAGER (1963 p.69) confirmed the
Pirkner Graben occurrence as Rhaetian but recorded the type locality as
Liagsic (p.69 - 71). Unfortunately the field contacts are obscure but
the limestone in which Carapezzia is found is typical of the Rhaetian whilst
wholly unlike the fissile shales forming the ammonite bearing Liassic in
this area, In view of this and the complex tectonic gituation the writer
prefers to regard as artificial the intercalation supposed by SCHLaGER
and places the type locality in the Rhaetian.

Diagnosis:

Massive beak suberect in young specimens but later gtrongly recurveds

area well developed. Otherwise as genus,
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Description:

Cararegzia geyeri is a large, equi-biconvex rhynchonellid, indi -

viduals being up to 7Omms, long. Young specimens are subcircular in
outline and become elongate-ovote with growth., The anterior comnissure
may be rectimarginate, as in the majority of younger individuals, or
broadly and flatly flexed in older specimens when it is commonly accom -
panied by a slight medisn sulcation of both or either valve. The beak
is very prominent and massive, becoming increasingly incurved with age
but never making the well developed area difficult to distinguish as in
C.globosa. The delthyrium is triangular, open and bordered by prouinent
tooth tracks (well seen in BITTWER's pl.l, fig.7).

The shell surface, which is rarely preserved, is smooth but for
fine growth lines, and the shell itself is fibrous and thick particularly
at the umbones,

The delthyrial cavity is large and a thin, partially detached
lining is present; dental lamellae are absent, i marked puckering
of the growth lines in the middle part of the apex of the pedicle valve
is followed by a deep depression indicating the wuscle fields.

A flat cardinal pad lies on the hinge plate and spills over into
the unused portion of the sockets, which are alitost without inner socket
ridges., The valve is divided medianly by the fusion of the blade like
crura, somewhnt rectangular lateral cavities being formed. The crura
themselves are extremely long, almost reaching the pedicle valve, and on

their ventral side they bear short crural processes.

Remarks:
C.geyeri is remarkable in that there is neither any differentiation

of the hinge plate elements nor of the shell layers seen in normal
vhynchonellids, This together with the lack of deltidial plates suggests
that it is one of the last members of o primitive and conservative stock.
Further collecting may well reveal Palagzoic predecessors equally com -

parable in their similarity as Dgieduszyckia (?=Eqperegrinella AGER, in

press) and Peregrinella.
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Zimensions of Figured Specimens:

length breadth thickness
10/1 56.0 42,0 32.5
10/2 32.1 29.5 26.7
10/3 29.0 29.1 16.0
10/4 —— 40.0 26.0

Material:
Stadelwiese, by Oberpirkach (type locality, see above) - 150, T.l

The Pirkner Graben specimens are very peorly preserved and cannot be

extracted from their limestone matrix,
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16.60 17.65 32.05

Text-iig, S.xxxvi
Serial transverse sections of Carapezzia geyeri (BITTNER).
Rhactian, (Liassic of SCHLAGER 1963, p.69 - see text);

Stadelwiese above Oberpirkach, Drautal, Gailtaler Alps:
45°46'55''"N, 12°53'10''E, 1860m - 180 Winklern., x3 Crura
end 33.5mms. Total length of specimen 40mms. CP.Nr.6 Topotype.




Text-fig., S.xoxvii

Longitudinal sections of Carapezzia geyeri ground

almost parallel to the plane of symmetry to show the full
length of the crura. Topotypic specimen from the Gailtaler
Alps, S.Austria, locality as text-fig. S.xxxvi. The interval

between A and B is .25mms., x2 PC.Nr.6a  Topotype.
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Other Rhynchonellida reported from the Rhaetian,

Five further rhynchonellid species have been described from supposedly
Rhaetian beds. They occur in small, isolated outfrops far from the main
alpine chain and the writer has been unable to collect material for invest -

igation, Therefore only the following brief notes are given for ecach species,

'Rhynchonella! colombi RENEVIEK, 1864,

1864 Rhynchonella Colombi RENEVIER, p.46, pl.3, figs., 6,7.
1885 Rhynchonella Colombi RENEVIER; HAsS, p.22, pl.l, figs. 17-19.
1926 Rhynchonella Cartieri OPPEL; PETERHANS, p.366, pl.2, figs. 1-4

RENEVIER (1864) described this species from loose, supposedly Rhaetian
material, found at Villeneuve close to the south east shore of L.Leman,
(L.Geneva). HAasS (1885) revised this material regarding it as doubtfully
Rhaetian and appending a personal communication from RENLVIER who admitted
that he also was uncertain, PETHRHANS (1926), revising the sitratigraphy of
many of HA4S's localities, stated that the Rhaetian, Hettangian and Sinemurian
are missing at Villeneuve and that 'R.'colombi must be at least Lotharingian
(Upper Sinemurian) in age. He regarded it as a junior subjective synonym of
'R, 'cartieri OPPEL.

'Rhynchonella' nov,sp. HasnS, 1885

1885 Rhynchonella nov.sp. HA4S, p.2l, pl.2, fig.l.

One poorly preserved specimen was figured and described by HALS (1885)
but not named. It has a sharp median fold and is closely similar to

Homeorhynchia, known in the continentéal Lower Liassic (see AGER 1956, p.28).

The specimen came from a quarry near Meillerie in the Haute Savoie, on the

southern shore of L.Léman. HAsS described Rhaetina gregaria and Zugmayerella

uncinata from the same quarry but did not say whether the rhynchonellid was
an immediate associate of this typical Rhaetian assemblage. PETERHANS (1926)

did not consider Meillerie and its stratigraphy requires revision.
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HiiS's original is apparently no longer present in the llusee Geologique
Lausanne, (Mme Dr.A,SCHNORF personal communication 1966; +the writer is also

indebted to Dr.SCHNORF for the reference to PETERILNS).

'Rhynchonella! pillne CAPLLLINI, 1862

1851 Rhynchonella sy., SAVI and MENEGHINI, p.92
1862 IBhynchonella Pillae MGH,; CAPELLINI, p.55
1866 Rhynchonella Pillae :iGH.; CAPELLINI, p.413, pl.6, figs. 15,16.

The authorship is here given to CAPELLINI, 1862 (as it is in DIENER,
1920) since he was the first author to describe and name the species, although
the name may well be from a manuscript by MENEGHINT.

The specinmen figured by CAPELLINI is small, depressed, and multicostate
with a rounded sinus. It was apparently crushed and is too poorly preserved
to be commpared with other sp-cies, The only known locality lies in the
Gulf of Spezia, N.W.Italy. CAPELLINI's 1862 specimen was said to be in the
'Museo di Pisa', but most of his collection and probably his 1866 material
ig in the Museo Capellini, Istituto di Geologia, Universita di Bologna,

(Dr.M.GAETANI - Milan - verbal communication 1965).

'Rhynchonella ! portuvenerensis CAPELLINI, 1862

1851 Rhynchonella sp., SAVI snd MEMEGHINI, p.91

1862 Rhynchonella portuvenerensis CAPELLINI, p.55

1866 Rhynchonella portuvenerensis CaP. p.4ld, pl.6, figs.17,18

1908 QRhynchonella portuvenerensis CiP,3; PRIWCIPI, p.199, pl.7s fig.ll

CAPELLINI's material of this species also cane from the Gulf of Spezia
and seems to be very little different from 'R.'pillae, PRINCIPI's specimens

from near Perugia are almost certainly of a separate specics.
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'Rhynchonella! umbra PRINGIP;,‘19OB

1908 ZRhynchonella umbra PRINCIPI, 1908, ».l99, pl.7, £ig.1l0

This species has only been described from its type locality near

Perugia and is quite without recent investigation.
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Order Spiriferida WuaGEN, 1883

Suborder Spiriferidina waolhGEN, 1883
Superfainilly Spiriferinacea DaVIDSON, 1884
Paaily Spiriferinidae DusVIDSON, 1884

Renarks:
ZUGMAYER (1880) distinguished two groups within Spiriferina d'ORBIGNY:

Gruppe & (Tripartitae) containing species in which the ventral median
septua and the dental lamellae are separate, and Gruppe B(Diuidiatae) in
which they are joined to foru a spondyliun-like structure. The first group
he regarded as typical Spiriferina and in it placed two Khaetian species -
'Spiriferina' eirarichi and 'S'.praecursor. DsGIS (1963) investigated

'S'eeunrichi and used it as the type of his genus Sinucosta, assigning
it to the Spiriferininae., 'S'.praecursor 1is | smecies and
has not been found since its original description; it way be a senior
synonyu of 'S'.dernoensis BITTNER frow: the late Norian of Drnava, and

is here provisionally referred to lientzelia.

Subfanily Spiriferininae DLVIDSON, 1884

Genus Sinucosta DAGIS, 1963

1963 Sinucosta DAGIS, p.104
1963 Guseriplia DiGIS, p.107
1965 Sinucosta DuGIS; PITRAT, p.714

Type species:
Sspirifer Eomrichi SUESS, 1854 p.24, pl.2, fig.7; OD.

Range and Distribution:
Norian of Slovakia (Drnava, Stratenska hornatina), the Criuea,

Caucasus and Pauirss probably N.E.Turkey (Balia maden).
Rhactian of the Northern Alps, Slovakia (Hybe) and H.W.Ruiania
(Lpuseni #ts.)
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Included species:
The following species are included in Sinucosta:

S.frondescens BITTHLER, 1890 p.74, pl.40, fig.2

S.gregaria SUESS. (For figure - BITINLR, 1890 p.145, pl.28, figs3
14-19

S.lipoldi BITTNER, 1890 .74, pl.28, figs.20-21 all froun the
Carnian.
S.aeridionalis BITTNER, 1903 p.519, pl.26, fig.11,12 frou the

Anisian,
S.pectinata BITTNER, 1090 p.31, pl.35, fig.24,25 occurring in
both the Anisian and Ladinian,

Diagnosis: (Internals after DaGIS 1963)
Mediwi sized spiriferinids; transversely elongate, hinge line shorter

than maxiuun width, cardinal iargins round, Brachial valve shallow, ped-
icle valve moderately convex; beak pointed, incurved. Area unornauented.
Delthyriun open. Ribbing rounded, nultitudinousg fold and sulcus ribbed
as lateral slopes. Nedian septwa present; dental plates divergent.

Low, striate cardinal process lies between hinge plates. Jugun present.

Remarks:
DAGIS based his genus Sinucosta on SUESS's species Spirifer emprichi,

and Guseriplia on G.uulticostata, a Caucasian species of his neking. He

used finer ribbing and the presence of'septalial'plates in Sinucosta to
distinguish the two genera, However, as discussed at length below, the
density and strength of the ribbing is so variable as to be a hazardous
specific character and quite inapplicable at generic level. MNoreover, any

contrast between the sections of Sinucosta euurichi (DaGIS 1963 fig.47)

and Guseriplia uulticostata (fig.48) is quite acceptable as internal

variation within one species. The greater prouinence of the !'septalial

plates' in Sinucosta eunrichi is due to the canouflage in G.nulticostata

by the larger cardinal process of what appears to be an older specinen
(no nagnifications are given). Differing angle of section uay add to the

apparent discrepanciesy moreover, the brachial valve of G.nulticostata

geenls to have been sectioned separately, so aggravating this problen.
Therefore in cortion with PITRAT (1965 p.714) the writer regards
Guseriplia as a junior subjective synonyu of Sinucosta.
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Sinucosta ecwirichi (SUESS), 1854

Plate 11, figs. 1-4

1853 Spirifer iubricatus SCHAFHAUTL, p.310, pl.6, fig.5

1854 Spirifer Buarichi SUESS, p.24, pl.2, fig.7

1859 Spirifer Euarichi SUESS; WINKLER, p.25

1871 Spirifer Emurichi SUESS; QUENSTEDT, p.523, pl.54, figs.68-70

1880 Spiriferina

Tuprichi SUESS; ZUGHAYER, p.24, pl.d, figs.1-3

1890 Spiriferina

Barichii SUESS; BITTNER, p.283,

7?1891 Spiriferina
7?1892a Spiriferina
1917 Spiriferina

var. acerrima pl.26, figs.9,10

?var. subtilicostata pl.26, fig.1ll

cfr.Banrichii SUESS; BITTNER p.108, pl.l, fig.l12
cfr.Eamarichii WINKL; BITTNER p.80

Buarichi SUESS; GOETEL, p96, pl.8, f£ig.2

1958 Spiriferina

ewarichi SUESS; MAHEL, p.136-7,

1962 Spiriferina

Spiriferina euurichi acerriuwa BITTNER p.l37 pl.5,
figs., 3,4
Spiriferina emarichi subtilicostata BITTNER p.138
emnarichi SUESS; PREDA, p.62

1963 Sinucosta emarichi SUESS; DAGIS, p.10d, pl.13, figs.8-11

1963 Gugeriplia nulticostata DiGIS, p.107, pl.ld, figs.1-9

1963 Guseriplia bittneri DiGIS, p.109, pl.ld, figs.1l0-12

Holotype:

The original of SUESS is no longer present in the Geol.Bundes.Vienna
(Prof.R.SIEBER, verbal comaunication 1965), and iust be presumed lost.

The plesiotype of ZUGMAYER is preserved in the Pal,Inst.Univ.Vienna

and is refigured here on plate 11, fig.l

Dinensions of Holotype:

Froa SUESS's figure - length 23.2aas., breadth 26,3m1s., thickness

25.7mas o
Type locality:

Given by SUESS as 'Kitzberg'. This lies near the village of Neusiedl

in the Piesting Tal, Lower Austria.
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Range and Distribution:
Norian of Slovakia (Drnava, Stratenska hornatine ) the Caucasus,

Crimea and Panirs,
Rhaetian of the Northern ilps, Slovakia (Hybe), and N,W.Rwaania
(4-useni Mts. ).

Diegnosis:

Ribbing very variable in intensity; fold and sulcus shallow.

Jugun has median trough. Otherwise as genus,

Descrigtion:
Sinucosta emarichi is a mediwa sized spiriferinid, transversely

elongate, with sioothly rounded lateral and cardinal margins. The hinge
line is shorter than the greatest width. The brachial valve is shallow,
and the pedicle valve moderately convex in both outline and profile, with
the pointed beak recurved at right angles over the anacline area in mature
individuals. Horizontal growth lines are proainent on the area, but the
fine verticl striations noted by BITTHNER on SUESS's holotype have not
been observed, possibly because of unsuitable preservation. The apical
lateral slopes are rounded and the beak ridges variably accentuated, but
in fully shelled specimens the area is clearly delinited, The delthyriua
is triangular and open, with no sign of bordering ledges. The anterior
comaissure is only gently flexed and the sulcus, although lony and dis =~
tinguishable to the ventral umbo, is broad and shallow passing smoothly
into the curvature of the valve.

Considerable variation is shown by the ribbing in both coarseness
and concomitant intensity:s up to forty fine, rounded and somewhat sinuate
ribs may be present but individuals with as few as twenty markedly uore
accentuated corrugations are, in the writer's opinion, within the range
of the species.

Well preserved speciuens bear a dense network of fine spines which
have been observed up to one . long. On breaking they leave a pustulose
surface, seen well on pl.l1 fig,3.

The internal structure was not examined and the diagnosis for the

genus above was prepared froa the sections figured by DiaGIS (1963).



179

Remarks: ‘ . o
In distinguishing the weak and strongly ribbed varieties of S.emarichi,

var.subtilicostata and var.acerrina BITTNER (1890 p.283-284) recognised

that between the two extremes lay a full range of interumediates frow which

SUESS had chosen his holotype. He rcuarked at length on the parallelisn

of the range at Drnava and that noted by ZUGAYER (1880 p.24-25) in
specimens from sustrian locllities. MAHEL (1958 p.138) found siailar
variation in examples from individual Slovakian localities. Therefore
whilst aduitting, though with a little doubt, that the almost suooth var,
acerrina Ly by a separate species, the writer cannot accept DaGIS's (1963)
further division of the species and certainly not their assignation to
separate genera.

DAGIS included the finest ribbed of his specimens in Sinucosta
emnrichi &n thé typs 6F tHaf goaus znd listed in synonysy SUESS (1854),
ZUGMAYER (1880), and GOETEL (1917). The original of ZUGMAYER's figure
is refigured here on pl.1l, fig.l, and a specimen from GOETEL's locality
alongside in fig.2. 4 specimen similar to SUESS's holotype and frum near
the typre locality is shown in fig.3. These specimens undoubtedly belong
to one species. It may,morevver,be argued that fig.2 is closely comparable
to BITTNER's (1890) fig.16 from Drnava and that his fig.9 is only a later -
ally compressed form of the same species. Ten personaelly collected
specimens convincingly demonstrate this and the separation of individuals

like fig.9 as members of another sypecies and genus - Guseriplia bittneri -~

is unacceptable,

The differences in rib density, size, recurvature of the beak and
development of the sinus and fold which DAGIS notes between his species
are, in the writer's view, explained by adult intra-specific variation and
contrasting juvenile and adult form. 4s mentioned above the internal dif -

ferences between Sinucosta and Guseriplia also appear superficial and all

three nominal species of these genera are here regarded as synonyms.
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Dimengions of Figured Specimens:

length breadth thickness
11/1  25.0 13.0 17.7
11/2  20.8 24.8 14.3
11/3  =em- 31.3 ———-
11/4  18.8 13.0 17.7

Material:
Bleskovy pramen, Drnava, Slovakia - 10, T.53; Hybe, Slovakia - 3,

T.54; Ober Kaisersteffel, Piesting Tal - 2, T.55; Vorder iandling - 1,
T-56’ KitheI‘g - 39 T0570
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?Family Spiriferinidae DaVIDsON, 1884
Subfamily Laballinae, DaGIS, 1962

Included genera: {after DAGIS, 1963).
Laballa MOISSLILVs Spondylospira COOPuR; ILepismatina WANG;
?Psioidea HECTOR; Zuzmayerella DuGIS.

Diagnosis: (after DaGIS, 1963)
Ventral septum and dental lamellae united to form spondylium -

like structure. UNo delthyrial cover kaown.

Remarks: .
ZUGHAYER (1880) based the second of his divisions of Spiriferina,

the Dimidiatae, on the Rhaetian species Laballa suessi, Zugmayerella

koessenensis, Z.uncinata and 'S'.austriaca subsequently this group has

received considerable attention culmineting in the work of DAGIS
(1962a and 1953).

Although ZUGHAYER felt that the internal structure of the
Dimidistae was sufficiently similar to Spiriferina to make generic
separation unnecessary he noted that if they were to be differentiated
then they would be best combined with the Palaecozoic genus Cyrtina.

He thus followed QUENSTEDT (1870 p.523) who ground Z.uncinata and
noticed the internal resemblance to Cyrtine. Subsequently ZITTHEL (1880),
HAAS (1885) and HALL and CLARKE (1890) placed one or all of the Rhaetian
Dimitidae in Cyrtina. However BITTNER (1890 p.293) pointed out the
importance of the absence of a deltidium in the Rhaetian species and
reasserted their relationship to Spiriferina.

The situation remained confused until the 1962 when DAGIS pub -
lished HMOISSEIEV's manuscript name and diagnosis of the genus Laballa
for 'S'.suegsi and assigned 'S'.austriaca to Lepismatina WANG. For these
genera plus Spondylospira COOPER and Psiocidea HECTOR, DAGIS (1962a)

created a new subfamily, the Laballinae within the Spiriferinidae, In

1963 he addcd the remaining Rhaetian 'Dimidiatae' species, 'S'.koessen -

ensis as the type of a new genus Zugmayerella,
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In discussing the relationship of the Laballinae,DAGIS noted the
absence in its species of the deltidium, tichorhinum and jugal proccessecs
found in Cyrtina (see IVANOVA 1959 and 1960 p.279, £ig.403) and the
identity of this condition to that in the true spiriferinids. 4dditionally
he made the suggestion that the spondylial structure seen in the lLaballinae
is a 'variant of the spiriferined apical structure produced through the
approximation of the dental plates to the septum and their eventual
coalescence with it, together with an elongation of the valve possibly
due to adhesion of the valve to the substrate! (NLL transl.). DAGIS

postulated his genus Pseudocyrtina as a morphological intermediate in

this sequence. In this genus the dental lamellae are markedly flexed
towards the median septum in their central part forming a delthyrial
chamber, then diverge again to join the ventral shell wall, He thus
emphasised the affinity of the Laballinac and the Spiriferininae,
However, in 1965 he chosc to stress the distinctness of his subfamily
by raising it to family level and ineluding in it a further subfamily,
th%ﬁhecocyrtellinae for BITTNER's (1890) genus which has a delthyrial
plate but no tichorhinum or jugal processes.

Neither Laballa nor the Laballinae wére considered by PITRaT (1965)
in the brachiopod voluue of the Geol.Soc.imer, treatige, but the remaining
genera included by DaGIS in the subfamily were again associated with
Cyrtina in the Cyrtinidee. Here the Laballinae is recognised, for the
lack of a tichorinum is in itself sufficient to support a subfamily. 7
Howevery the ledges on the margins of the delthyrium of L.suessi suggest
the former presence of a delthyrial cover (see e.g. pl.ll, fig.5) and
indicate that the exact character of a grouping around Laballa remeins
uncertain, Moreover, the writer is unconvinced of the derivation of the
laballinid apical structure fronm Spiriferina. For these reasons the
Laballinae is retained as a subfanily to await further investigation.

Lepismatina austriaca is here regarded as a junior subjective

synonym of Zugmaycrella uncinanta and no Bhaetian representative of

Lepismatina is recognised.




183

Genus Laballa MOISSEILV in DiGIS, 1962 a

1962a Laballa MOISSEIEV in DaGIS, p.51
1963 laballa MOISSEIEV, DuGIS p.87

Type Species:
Spiriferina Suessi ZUGH:YER, 1880 p.29, pl.3, figzs.l{-19; OD.

Ranze and Distribution:
Carnian of N.E.Siheria and possibly New Zealand.

Norian of Slovakia, E.Bulgarian Balkan Its., N.E.Turkey, the Caucasus,
Crimea and Pamirs,
Rhaetian of the Northern Alps.

Tncluded Species:
Apart from the type four species have placed in Laballa:

L.slavini DAGIS, 1962a p.53, pl.7, figs.4,5
L.plicata DuGIS, 1963 p.93, pl.ll, figs.5,6

from the Carnian of N.E,Siberia,
L.australis TRECHMANN, 1918 p.225, pl.23, figs.l3,14

from the Carnian of New Zealand.

Diagnosis: (internals after DiGIS 1962a)
Medium te large spiriferinids. Commonly smooth, may be costate,

Sulcus and fold present. Hinge line shorter than greatest width; lateral
and anterior margins rounded . Beak may be slightly recurved, area
catacline apsacline, smcoth, sharply delimited. Ledges border delthyrium
possibly indication delthyrial cover. Punctate.

Ventral septum joined to dental lamellae, Cardinal process low,

striate., Inner hinge plates present.
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Laballa suessi (4UGHLY:R), 1880

P1.11, figs. 5-7

1859 Spirifer Suessi WINKLZR, 1859 p.23

1880 Spiriferina Suessi ZUGMaYER, p.29, pl.3 figs. 14-19

1890 Spiriferina Suessi WINKL.; BITTNER, p.282

1891 Spiriferina Suessii WINKL.; BITTNER, p.109

1892a Spiriferina Suesgii WINKL.; BITTNER, 3.80

1947 Cyrtina suessi (WINKLER), MOISSEIEV, p.74, pl.8 fig.7

1958 Cyrtina suessi WINKLER, MafL, p.140 pl.5 fig.ll

1962a Laballa suessi (WINKLER), DuGIS, p.51 pl.7 figs. 1-3

1963 Laballa suessi (WINKLER), DaGIS, 196% p.88 pl.9 figs. 4-9
?non,1864 Spiriferinn Stissi (WINKL); RENEVIHR, p.d44

Lectotype and iuthorship:
WINKLER (1859), who has previously been credited with the authorship

of L.suessi, clearly intended his species to include only what he

believed to be Rhaetian representatives of 'Spirifer! rostratus and

gave only this stratigraphic reason for its separation. liowever,he

applied the name Spirifer Suessi to Spirifer rostratus SULSS, 185}, p.l9,

pl.d, fig.8 (non SCHLOTH.) from the Liassic Grestener Schichten.
Whatever this specimen way be, it is not the Rhaetian species which

was fully described and figured by ZUGML:YER (1880) as Spiriferina Suessi

and now recognised as Laballa suessi. Therefore Spiriferina Suessi
ZUGHMAYER, is the first available name for the Rhaetian species. DxGIS's
selection (1962a) of one of ZUGsYER's specimens as lectotype was strictly
invalid so long as the authorship was attributed to WINKLER, whose holotype

must be. the original of SUESS's figure., Now that ZUGHLYER's authorship
has been established a lectotype is reselected.

ZUGHAYER's syntypes are preserved in the Pal.Inst.Univ.Vienna, and
the original of pl.3, fig.l4 is here selected as lectotype. This is the

specinmen originally chosen by DaGIS.
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Dimensions of Lectotype:
Length 22,0mms., breadth 30.3mms., thickness 23,2ums.

Tyope locality:
ZUGHAYIR gave the source of his specimen as 'Kaisersteffel!.

This lies near Waldegg in the Piesting Tal, Lower aAustria. Topotypes
nmay still be collected.

Range and Distribution:
Norian of Slovakia (Drnava, Stratenska hornatina), the Caucasus,

Crimea and Panirs.
Bhaetian of the Northern Alps.
Diaggosis:

Not costate. Jugum centrally flattened, spincse. Otherwise as genus.

Desecrintion:

Iaballa suessi is a medium sized spiriferinid. The hinge line is

shorter than the maximum width and the lateral and anterior margins are
snoothly rounded. The brachial valve is shallow and bears a strong,
rounded median fold bordered near the wmbo by two small grooves and
angularly raised frowm the shell for the remainder of its length., The
sulcus is correspondingly marked, The pedicle valve 1s semipyranidal with
no beak recurvaturec in even the largest topotypic or neighbouring examples
and the area is then catacline. In contrast DaGIS's (1963) material shows
guite strong beak reourvature as well as a shorter hinge line and this
nay have been caused by the nature of the substrate. Apart from the
presence of growth lines the area is siooth and sharply delinited,

Narrow ledges border the delthyrium and can be clearly seen on other
members of the genus e.g. lLaballa bittneri in DaGIS 1963 pl.13, figs. 1b,
2bs L.australis in TRUCHMANN 1918 p.225. It is possible that they in -

dicate the original occurrence of a delthyrial cover,
The internal structure has not been examined. DsGIS's investigation

was complete and his figures formed the basis of the diagnosis given above.
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Renmarks s
Laballa suessi does not appear to be easily distinguishable from

either Laballa bittneri from the Carnian of Siberia, which seens to

constantly show an erect area, o. lLaballa australis {Spiriferina suessi

var.australis TRECHIL.NN, upgraded by DuGIS, 1963 p.93, = Spiriferina
(Psioidea) australis TRECH.; ILRWICK 1953 p.40, cum. syn.) from the

Carnian of New Zealand. The writer having been kindly shown a specimen
of this age from the Slovakian Carpathians (v.BYSTRICKY 1964 p.66-7)
by Mme.ANDRUSOVL in Bratislave, is ineclined to believe that their separ ~
ation may not be practicable,

The Spiriferina Stssi (WINKL.) RNV. recorded by RENEVILR from the

Lac Léman (L. of Geneva) area was identified before ZUGILYER's description

and is probably a mnisnoner.

Dimensions of Figured Speciuens:

length breadth thickness
11/5  25.3 28.5 21,5
11/6 23,3 31.0 22.3
11/7 28.7 26.7 29.6
11/8 36,5 38.2 ——

Materials
Kaisersteffel, Piesting Tal - 2, T.58; Hirtenberg, Triesting Tal - 3,

T.59s Lofer Graben, Reit im Winkl - 1, T.60; Drnava - 1, T.6l.



18%

Genus Zugmayerclla DuGIS, 1963

1880 Formenkreis der Spiriferina uncinata ZUGM&YER, p.26

1917 Formenkreis der Spiriferina jungbrunnensis PETZ., GOETLL p.97
1963 Zuegmayerella DuGIS, p.99

1965 Zugmayerella DiGIS; DAGIS p.98

1965 Zugmayerella DAGIS:; PITRAT p.679

Type Species:
Spiriferina K8ssenensis ZUGHMaYER, 1880 p.28, pl.3, figs.2,3,13%; OD.

Rangé and Distribution:
Norian of Slovakia (Drnava), E.Bulgarian Balkan ifts. (Luda Xaucia),

Caucasus, Crimea and N.k,Siberia.

Rhaetian of the Northern ilps, Slovekia (Hybe), and f.W.Rumania
(4puseni ifts, ).
Probably also the Carnian of Spitzbergen (BUHM 1903, see below).

Included species:
Lpart from the type two species have been described in the genus:

Z.eurea DAGIS 1965 p.99, pl.l4, figs.3-7
Z.inaequiplicata DAGIS 1965 p.100, pl.1l5, figs.l-3 both fronm

the Norian of N.E.Siberia.

Dingnosis:
sledium sized semipyramidal species. Beak tolls hinge line shorter

than maximum width; lateral margins rounded. Sulcus snd fold distinet,
unribbed., Lateral slopes bear several rounded ribs. Cardinal margin
wholly or partially denticulate, area concomitantly ornamented with
denticular ridges, Delthyrium open, Shell surface pustulose; possibly
spinose. Dental lamellae fused with median septum forming spondylium -
like structure., Cardinal process low, striate. Jugum as siuple arch;

descending lamellae of spiralia supported by plates. Punctate.
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Zugmayerells uncinata (SCHIFHAUTL), 1851

Plate 12, figs.3-6; text-fige, S.x1 - S,x1iii; text-plates S.9-8S.11

1843
lest
1853
1854
1854
1859
1861
1861
1863
1863
1863
1864
1867
1870
1880
1880
1885
7 1890
? 1890
1892
1509
1912
1917
1929
71938
71963
1963

Spirifer Jungbrunnensis PETZHOLD, p.l134, fig. in text,

Spirifer uncinata SCHAFHAUTL, p.135, pl.24, fig.33

Spirifer pyranidalis SCHAFH&UTL, p.310, pl.6, fig.4

Spirifer Minsteri DLVIDSON; SUESS (partim), p.22, pl.2, fig.3
Spirifer Munsteri DaVIDSON, var.austriaca SUESS, p.23, figs.{,5
Spirifer uncinatus SCHaFH,; WINKLER, p.24

Spirifer uncinatus SCHAFH.; GULBEL, p.401

Spirifer Minsteri DAVIDS.; STOPPsNI, p.87, pl.l7, fig.il-15
Spirifer uncinata SCHAFHAUTL, p.348

Spirifer uncinata SCHAPH.; M.RTIN, p.253

Spirifer uncinata SCHaFHAUTL; OOSTER, p.37, pl.l3, figs.l-8
Spiriferina uncinnata SCHAFH.sps; DITTMsR, p.l51

Spiriferina uncinata SCHAYH.,sp; MARTIN, p.253

Spirifer uncinstus SCHAFHAUTL; QUENSTEDT, p.523, pl.5d, figs.063-7
.Spiriferina uncinata SCHuFH.sp.; ZUGMsYER, p.27, pl.3, fig.l
Spiriferina austriaca SUESS; ZUGHLYER, p.28, pl.3, Lig.b

Cyrtina Jungbrunnensis PETZHOLDT; Hiss, p.l9, pl.2, figs.2-6
Spiriferina uwncinata SCHuFH.; BITTNER, p.283

Spiriferina austriaca SUESS; BITTHNZR, p.283

Spiriferina uncinata SCHiFH. spec.; BITTHNER, (partim) p.80,pl.4,fig.9
Cyrtina uncinata SCHsFH. sp.; TRsUTH, p.48, pl.l, fig.l

Cyrtina uncinata SCHaFH.; XILIul and REVIL, p.7

Spiriferina uncinata SCHaFH.sp.; GOETEL, p.99

Spiriferina uncinata (SCHAFHIEUTL); DOUGLALS, p.642, text figs.l-4
Spiriferina (?) akdjilgsensis WOISSLILV, p.222, pl.l, fig.l
Lepismatina austriaca (SULSS); DiGIS, ».95, pl.ll, figs.7-9
Zugmayerella uncinata (SCHAFHAUTL); DAGIS, p.99, pl.13, fig.5
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Holotype ¢
SCH.FHLUTL's originals were probably in the Bayer.St.Slg.lbfunich,

but a search there through tho kindnoess of the Director, Prof.DEHH,
failed to reveal them and they nust be preswned lost,

Dimensions of Holotype:
From SCHLFHAUTL's figure - length 17mms., breadth 17mms.,

thickness 12mms.

Type locality:
SCHAFHAUTL gave the source of his material as the 'Gervillien

Schichten' of 'Hirschbuhl hinter dem hohien Kramer bei Garuisch!.
This locality has not been investigated by the writer.

Range and Distribution:
Norian of N.&.Turkey, probably Slovakia (Drnava) and the Pamirs,

Rhaetian of the French 4lps (Pas du Roc), Switzerland (Haute Savoie),
Northern slps, Lombardy ulps, Slovakia (Hybe), Polish sub-Tatra,
N.W.Ruwaania (Apuseni sits.), and E,Iran (DOUGLLS 1929).

Liassic of the Northern ilps (Gresten area - TRAUTH 1909)

Diagnosis:s

Ribs angular. Cardinal margin partially denticulate, portion of

L
el

area adjacent to delthyrium bears denticular ridses. Otherwise as genus.

Descriptions

Zuznayerells uncinata is a medium sized, gemipyramidal spiriferinid

with rounded lsteral margins and a hinge line sihorter than the maxiuun
width., Recurvature of the beak occurs in older specimens and the area is
orthocline with denticular ridges covering half its surface adjacent to
the open, triangsular delthyriwa. Slight, blunt growth lines and extremely
fino vertical growth lines are present on the wnridged part of the area.
Theré ig no reflection of the denticular ridges on the inner surface but
since the denticulate part lacks punctae, a textural contrast and dividing
line is normally visible on weathered casts or decorticated speciuens.,

This phenomena and its importance for the validity of SUmSS's var.

austriaca and thus Lepismetina austriaca is discussed below.
The ribbing is strong and angular; 2, 3 or rarely 4 ribs are

present on the lateral slopes bordering the well developed sulcus and fold.
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Fine, “ma, spines cover the shell and leave a pustulose surface on
breaking.

The dental plates are fused with the median septwn exactly as in
other meuwbers of the genus. There abe no inner hinge plates and the
striate cardinal process rests on the floor of the valve, bridging the
crurel bases., The jugunm is a simple arch and the descending lamnellae

of the spirslia are supported by two plates.

Remarks:
As can be seen on text plate 9 there is little doubt that the

species described by PETZHOLLT in 1843 is that long recognised as
'Spiriferina' uncinata SCHAFHLUTL 1851. This name has been used ex -

tensively in both the zoological and stratigraphical literature, as the
synonyny list demonstrates, whereas only HuhS (1885) has correctly used
jungbrunnensis. GOETEL (1917) used it as a group name to cover the

supposed 'Formenkreis of S.uncinata S.koessenensis, and S.austriaca,'!
in the sense first suggested by BIPTNER (1890 p.283).
There is no doubt of the identity of 'S'.uncinata, for although

SCHAFHAUTL's figure does not show the partially striate area, its asso -
ciation with Rhaetina zregaria remarked on by SCHaFHLUTL (1863 p.348-9),

is characteristic.

Therefore Spirifer Jungbrunnensis shaving been 'unused as & senior

synonym in the primary zoological literature for more than fifty years!,
is 2 nomen oblitum by ICZN Art,.23(b) and will be referred to the
Commission for inclusion on the appropriate Official Index of Rejected
Names.

Lepismatina austriaca was distinguished by SUESS (1854) as a variety
of 'Spirifer' muensteri (non DaVIDSON). Subseguently ZUGHMaYLER (1880)
raised it to binomial status as an tabart!' of his !'Formenkreils der

Spiriferina uncinata', and DaGIS (1963) placed it in Lepismatina.

Unfortunately the holotype is no longer prescent in the Geol.Bundes.Vienna
(Prof ,R.SIKBER, verbal communication 1965) and nust be presumed lost.
However, ZUGHAYER's original is preserved in the Pal.Inst.Univ.Vienna and
is a decorticated cast on which a division of the area is guitc clear

on close examination, It matches exactly the appearance of decorticated
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C PEXT-PLaTh 5.9
Zugnmayerella uncinata (SCHAFHAUTL)




Text-plate 5.9
a-c Zugmayerella uncinata (SCHAFHAUTL).

Ochsenberghlitte by Hindelang, Bavaria
B.i.N.H. - BB 43208 ex B 39170 x2

d Partially decorticnted Z.uncinata

hxelstein by Jachenau, Bavaria. x2

e Original of ZUGHsYER 1880 pl.3, fig.b

- Spiriferina sustriaca SUESS. x2

£ Spirifer Jungbrunnensis PETZHOLDT, 1843 p.l134

Note the identity of Zugmayerelle uncinata (a - c¢) and
the specimen depicted in PETZHOLDT's figures (f)

The textural division of the area of ZUGH:YER's original
of L.sustriaca is clearly seen in fig.c, and is identical
with the appearance of the decorticated area of

Z.uncinata in fig.d. It is argued in the text that these

two nominal species are synonynous.
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examples of Z.uncinata broken from a hard limestone. Moreover, the
distinction made by SUESS of var.austriaca as 'wenig gefalteten Formen'
must be read in the context of his inclusion of the prolifically ribbed

Z.koesscnensis in his description. ZUGHLYER (1880) was unable to use it

as a diagnostic feature. In the abscnce of the holotype the evidence
points to L.austriaca being a junior synonym of Z.uncinata and it is
regarded as such here,

Of the figures given by DAGIS (1963) for L.austriaca it seems
likely that at least the originals of figs. 7 and 8 also belong to

Z.uncinata, (that of fig.9 seems like a young Z,koessenensis).

Spiriferina cf.austriaca from the Ladinian of New Zealand
(TRECIMANN 1918, p.224, pl.24, fig.5; see also MARWICK 1953) certainly
lacks denticular ridges and may well belong in Lepismatina.

Although Lepismatina is not now recognised in the Rhaetian species
related to L.hsui - the type - are certainly present in the Norian,
A specimen of L.arctica, kindly lent to the writer by Dr.D.PiaTRULIUS,
from the Rumanian Norian is definitely devoid of denticular ridges
and several species described by BITTNER (1890 and 1899) show a close
external similarity to it. Many of these species are alate and the
suggestion of PITRAT (1965 p.678) that WaNG's Lepismatina is synonymous
with HECTOR's Psioidea, the type of which is the alate and nondenticulate
P.nelsonensis, requires investigation.

Dimensiong of Figured Specimens:

length breadth thickness
12/3 16.3 23,2 20,0
12/4  13.6 21.7 16.0
12/5  15.8 20.2 18,0
12/6 16.5 25.2 22,9
text-plate 9/a-c  11.8 17.7 14.9 BB 43208
9/a asl2/4

9/e asl2/5
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Materinls
Ochsenberghiitte by Hindelang - 11, B.M.N.H., B 39169; loc.cit. - 7,

B 39170; 1loc.cit. -~ 18, B 39172; 1loc.cit. - 29, B 24623; loc.cit. - 1,
BB 59208; Hochalphiitte by Pfronten - 12, T.45; Bodenschneid Gipfel by
Schliersee - 1, T.46; Wildfellalm by Spitzingsee - 2 plus many fragments,
T.47; 4ixelstein by Jachenau, Walchensee - 20, T.48; smpelsbach by
hchenkirch - 13, T.49; Steinplatte by Waidring - 35, T.50; Bystry potok
by Gombas, Ruzomberock, Slovakia - 20, T.51; Wafa Swinica by Zakopane,
Poland - 2, T.52,



PEXT-PLATES $.10 and S.11
Zugmayerella uncinata (SCHAFHsUTL)
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Text-plate S.10
Transverse section of the cardinal process of
Zugmayerella uncinata. Detail of section 0.6,
text-fig. S.xIii x10

Text-plate S.11
Transverse section of the junction between the

impunctate denticulate and the punctate non -

denticulate parts of the area of Zugmayerella

uncinata. Detail of text-fig. S.xI  x15
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Zugrayerella koessenensis (ZUGuiYER), 1880

Plate 12, figs.l and 2; tert-fizgse. S.xxxviii and S.xxxix

1854 Spiriferina dtnsteri DAVIDSON; SULSS (partim), p.22, pl.2, figs,1,2
1880 Spiriferina KYssencnsis ZUGHLYER, p.28, pl.3; figs.2,3,13

1890 Spiriferina KYssenensis ZUGMAYsRy; BITTHLR p.283

1917 Spiriferina KYssenensis ZUGH.; GOsTHL; p.l00, pl.8, fig.3

1917 Spiriferina nov.sp. GOETEL, p.102, pl.8, fig.5

1932 Spiriferina sp.; MOISSEILSV, p.594, pl.l, figs.l-3

19%2 Cyrtina nov.sp.indet.; HOISSLEILV, p.59%, pl.l, figs..],5

1963 Zugmayerella koessenensis (ZUGHLYER); DoGIS, p.100, pl.13, figs.l-4

Lectotype:
ZUGHAYLR's syntypes cre preserved in the Pal.Inst,.Univ.Vienna.

Both nre typical of the species but as the original of fig.3 is a youwng
specimen that of pl.3, fig.3 is herc chosen as lectotype. It is refigured
on pl.1i2, fig.l.

Dimensions of Lectotype:
Length 15,3%mms. breadth 16.2mms. thickness 19.%aus.

Tyye locality:
ZUGUSYER gave the type locality as 'Kitzberg'. This lies near

the village of Neusiedl in the Piesting Tal; Lower isustria.

Range and Distribution:
Norian of Slovakia (Drnava), U.Bulgnrian Balkan its. (Iuda Kamcia),

Caucasus and Crimea.
Rhaetian of the Worthern Alps, Slovakia (Hybe), and N.W.Ruuania
(Lpuscni ifts. ).

Diagnosis:
Fold and sulcus medianly flattened. Lateral slopes bear -6

rounded ribs. Cardinal margin wholly denticulate, area completely

ornamented with denticular ridges. Otherwise as genus.

Descriptions:

Zugnayerella kocssenensis is a somwmewhat compressed, azdiua sized

spiriferinid. The lateral uargins are swoothly rounded and the hinge
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line is shorter than the greatest width., When fully developed both
valves are characteristically eclongate in outline, the brachial valve
being shallow and the pedicle vilve tall with rccurvature of the beak

in gerontic individuals. The cardinal margin is wholly denticulate and
the area fully covered with prouinent longitudinal denticular ridges.
The delthyrium is open. The fold and sulcus are prouminent and medianly
flattened in all but the youngest individuals, enabling isclated valves
to be identified with ease. The narrow, rounded ribs also differentiate
the species from others in the Rhaetian, at least four bheing present on
the lateral slopes of even very young individuals which lack the median
flattening of the fold. Fully grown specimens may have six,

The surface of the shell is pustulose and the spines, if any, were
probably very short. Rough growth lincs are present.

The dental plates are fused with the wedian septun forming a
gpondylium-like structure. The cardinal process is low and striate and
may spread well along the hinge margin in older specimens., Inner hinge
plates (crural plates of DiGIS) do not appear to be present, contrary to
the observation of DiGIS (1963 p.101), The jugwa is in the form of a
simple arch, but the jugal spinules found by DiLGIS appear to have been
destroyed in both the specimens ground, in one of which the spiralia are

also absent. Plates support the descending lamellae of the spiralia.

Remerkss
Z.eurea described by DaGIS (1965) from the Norian of north cast

Siberia only differs from Z.koessenensis in having 7 or 8 ribs on the

lateral slopes in contrast to 6 in the Rhaetian species. 4dditionally

the marked dorsal wedian ridge apparent in DaGIS's figures of Z.gurea

(which was not ground) mry indicate well developed inner hinge plates.
The species BUHM recorded as Spiriferina sp.cx aff.s k8ssenensis

ZUGH, (1903 p.12, pl.l1, figs.33,34) from the Carnian of Spitzbergen can

not
be placed in Zwmayerclla but his figured specimens are{well enough pre -

served to be specifically deterninable,
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Dimensions of Fizured Specimens: (Originals of ZUGH.YLR, 1880)
length breadth thickness
12/1  15.3% 16.2 19.3
12/2  11.5 16.0 11.8
Materials

Kitzberg by Neusiedl, Piesting Tal -3, T.42; Kressenberg,
Piesting Tal (collector Herr E.KiTZER) -2, T.43; Hybe, Slovakia -1, T.44;

plus isolated valves from many localities - see Distribution.



Text-fig., S.xxxviii

Serinl transverse sections of Zusweyerella koessenensisg
(ZUGMAYER). Rhaetian; Kressenberg Wiese, head of Steinbach
Graben, Piesting Tal, Lower Austria; collector Herr E.KuTZERj
47°50'30" "N, 33°40'45''E. -~ 75 (Pr) Puchberg am Schneeberg.

x3 Specimen groung normal to the plane containing the

greatest length., PC.Nr.64



Text-fig. S.xxxix

Serial transverse sections of Zugmayerellsa koesscnensis
(ZUGMAYLIR). Rhactien; specimen from the Pal.Inst.Univ.Vienne

- 'Kaisersteffel!, ?0ber Kaisersteffel herein, Piesting Tal,

Lower isustria, x3 Total length of speciimen 11.T7nnms,

Specimen ground normal to the commissural plane. PC.Nr.4.
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Suborder Retziidina BOUCOT, JOHNSON, and STaTON, 1964
Superfamily Retziacea WAAGEN, 1883
Family Retziidae WuiGEN, 1883

Genus Neoretzia DaAGIS, 1963
Type species:
Waldheimia superba SUHESS, 1856 p.48, pl.l, fig.7 (=Retzia superbescens

BITTNER, 1890 p.281 pl.26, figs, 13-15; OD).

Range and Distribution
1iddle and Upper Triassic of the Alpine~Carpatho-Balkan chain and

the Himalayas; Upper Triassic of the Crimea and Caucasus, possibly also

of New Zealand.

Neoretzia is the only genus of the family so far recognised in the
Mesozoic. lLixternally, and to some extent internally, it closely resembles
the type genus frow the Lower Devonian and Hustedia frow the Carboniferous
and Permian., It will quite certainly prove to include many, if not
the majority of the 20 or so nominal Triassic species, in particular the

widespread 'Retzia'schwageri group of 'varieties',

Dingnosis: (Internals after DAGIS 1963)
Species elongate-oval in outline; beak tall, variably reccurvate.

Area apsacline to orthocline. Deltidial plates conjunct., Ribs angular,
No dental lamellae., Pedicle collar present. Cardinal process bilobed,

massive. Median septun thin, tall. Jugun complex, jugal processes bear
W-shaped plate on ventral side which re-unites with primary lamwllae,

Apices of spiralia directed laterally,

Remarks s
Retzia superbescens BITTNLR, designated as the genotype by DuGIS

(1963), is here regarded as a junior subjective synonym of Waldheimia
superba SUESS. This species is retained as the type despite the possibility
discussed below that DaGIS may have been mistaken in attributing his
Caucasian and Crimean naterial to it. If, after further investigntion,

it is proved that this is the situation, then the genotype rust be con =~
sidered in the light of ICZN irt. 70a, in which case DuGIS's own rich

naterial will be most suitable for selection.
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Neoretzia superba (SUESS], 1856

1856 Valdheimia superba SUESS, p.48, pl.l fig.7
1880 Retzia superba SUESS sp.; ZUGHLYER, p.34-36, pl.4 figs.6-11
1890 Retzia superbescens BITTNER, p.281, pl.26 figs.13-15

21928 Retzia Schwageri BITT. n.var.tauricas; MOISSHIEV, p.751,pl.23, f%gsé
17-2

2?1947 Retzia caucasica MOISSEIEV, p.T74, pl.8, fig.9

?1963 Neoretzia superbescens (BITTNER); DiGIS, p.131-4, pl.20, figs.4-10
plozly figs-l—z

Holotype:
The original of SUESS, originally in the Geol.Bundes.Vienna, cannot

be found (Prof.R.SIEBER, verbal comaunicatbion 1965).
The plesiotype of ZUGMAYER (1880 pl.4, figs.6-11) is preserved in
the Pal.Inst,Univ.Vienna and is refigured here on plate 13, fig.6.

Dimensions of Holotype:
SUESS's figure was not measured.

Tvpe Locality:
Hirtenberg, Triesting Tal, Lower Austria,

Range and Distribution:
Norian of Slovakia {Drnava).

Rhaetian of the Northern ilps (Vienna area).

Daignosgiss

Beak long, only slightly recurved; area apsacline. 9-12 sharp ribs,
may branch on larger specimens. Internally apparently as genus (from
ZUGMAYER figs. 9-11).

Degcriptions

Neoretzia superba, exceeding 20mms. in length is & little larger than

most species which may be assumed to belong to the genus. It is strongly
ovate in outline, with a short, straight hinge line, a very extended beak
and a smoothly rounded anterior margin, The area is apsacline, gently
recurved in pro ile, and sharply divided from the lateral slopes,

Conjunct deltidial plates are present, and on well preserved specimens the
suture is clear. DuGIS's observation that the plates cover the entire

surface of the area in addition to the delthyrium has not been confirmed.
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The exact position of the pedicle foramen was not to be seen on the
material consulted, but must be apical as in other members of the family.
Between 9 and 12 sharp ribs are present and secondaty ribs may occur
on their slopes near the anterior margin. 4t the dorsal umbo the central
rib is somewhat weaker than its neighbours and flattening, or even a
glight sulcation is apparent in anterior view.

Removal of the shell reveals markedly flattened inter-rib troughs
and radially striated rib flanks on the internal cast. The striations
are not present in the inter-rib troughs.

Growth lines are present but not strongly marked. Fine punctation
is visible on partially decorticated surfaces.

Lack of material prohibited serial grinding and the internal structure
of the species is only certainly known from the figures of ZUGHAYER (1880
pl.d, figs. 9~11). These show all the important elements found by DaGIS in
his Caucasian material and whether the Soviet and sustrian specirens are
conspecific or not, there can be very little doubt that internally they
are in all essentials identical., ZUGiLYER shows dental lamellae to be
absent, a massive cardinal process and a thin dorsal septuu. The flat
jugun is evident in his fig. 10, and the laterally directed spiralia in
fig.1ll. In addition DiGIS found a pedicle collar and illustrated the
Jjugun in detail. The Jugal plate is flat and two jugal processes unite to
form an anteriorly directed tube. This tube gives rise to two broad,
ventrally directed branches which unite with the primary lauellae,
Between them is a further plate which bears a low median blade giving a
W-shape in cross-section. Such an arrangement appears to be unique in the
retziids, for although Retzia itself and Humetria have somewhat similar
Jugal processes, their arrangement is much simpler: they point posters

ventrally and do not join the prinary lamellae (see BOUCOT et.al.1965
fig.531, 2a, 8f and 8g).

Remarks:
The specimens from the Norian of Drnava described by BITTNER as

Retzia superbescens cannot at present be separated from those representing

SUESS's species froum the Rhaetian of Lower sustria. BITTHER (1890p.281)
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in attempting to distinguish them remarked that the ribs of two of his
four Drnava speciwpns 'sind einfach, nicht dichotomirend wie bei dex
rhatischen Form', and used this to distinguish the species, Howevex, in
the other two he noted the appearance of secondary ribs and spoke of one
as 'eine Vermittlung zwischen beiden arten', and the other as 'eine
wahre Uebergangsform'. loreover,on directly comparing four sustrian

specimens of 'Retzia' superba from Hirtenberg with his material he declared

one to be 'vollkommen identisch! with the typical Drnava form. At the
end of his description he was forced to narrow the distinction between

the species to irregular rib branching in superbescens in contrast to

regularity in superba, However,as ZUGMAYER (1880 p.35) noted in fully des-
cribing the rib branching of superba, its extent and development depend

on the size and maturity of the individual and it cannot bLe used to dis -
tinguish two species., That this is not practicable is clearly seen on

plate 13 where figs.b and 7 show specimens from Drnava (superbescens )

and Hirtenberg (superba) having identically developed assymetrical rib
branching and which are, indeed, perfect mirror images of one another,

Therefore Neoretzia superbescens (BITTNER) is here thought to be a junior

subjective synonym of Neoretzia superba (SUESS).

Some doubt, however, must remain attached to the identity of the
specimens described by DiAGIS and used by him the foundation of Neoretzia.
L characteristic feature of N.superba appears to be the high, markedly
apsacline area. In contrast the Caucasian and Crimean specimens have a
lower more recurvato beak and an area 'lying roughly in the plane of the
commissure! DuGIS (1963 p.131 -NLL transln.). In this they closely re -
semble the nany members of the complex of 'varieties! of Neoretzia
schwageri figured by BITTNER (1890, 1892, 1899) and the specimens from the
Norian of Slovakia described and figured by MaHEL (1958 p.li3-4) as

Rezia schwageri fastosa (pl.5, figs. 8-10) and Retzia superbescens (pl.5,

figs.5-7). It is with the N.schwageri complex that the writer prefers to

place the Soviet and Slovakian N.'superbescens'. 4 specimen from the

Norian of Rumania kindly loaned by Dr.D.PaTRULIUS, and almost certainly of
the species figured by DsGIS, has been used to reinforce this view. Only

a thorough examination of both the iiddle and Upper Triassic retziids as
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a whole will reveal the species boundaries within this complex of closely
allied forms, and,in particular, the status of the type species cf

Neoretzia.
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Suborder sthyrididina BOUCOT, JOHNSON, and SToTON, 1964
Superfamnily Athyridacea H'COY, 1844
Fanily Athyrididae M'COY, 1844

Remarks:
BITTNER gave much atbtention to the Triassic athyrids and found«d a

total of eleven 'Untergattungen', now considered as nominal genera.

Seven of thesc - Tetractinella, Pentactinella, snonactinella, Amphitouella,
Dioristella, (1890), Pomatospirella (1892), Stolzenburgella (1903), are
still without satisfactory subfamilial status. Four - Diplospirella,
Pexidella, Anisactinella, and Buractinella (1890), were grouped by
SCHUCHERT (1894) in his Triassic subfawily the Diplospirellinae. It is

curious that although these genera, comprising more than thirty nominal

species are widespread in the MMiddle and Upper Triassic of the 4lps, they
have not been found in either the Rhaetian of this area or the lidddle and

Upper Triassic of the Soviet Union.
Subfanily Athyddinae K'COY, 1844
Genus Oxycolpella DsGIS, 1962

1854 Spirigera ORBIGNY; SULESS, p.l17

1880 Spirigera d'0ORB; ZUGLIAYER, p,.31

1890 Spirigera 'Glatte Formen' BITTNiLR, p.296 (pars)
1962'. Oxycolpella DaGIS, p.68

1963 Oxycolpella DAGIS; DsGIS, p.l20

1965 Oxycolpella DaGIS; DiGIS, p.132

Type species:
Spirigera oxycolpos SULSS, 1854 p.1l7, pl.l, figs. 1-20 (For discussion

of the changed authorship of this species see under Oxycolpella oxycolpos
below. )

Range and Distribution:
) Upper Triassic of the ilpine-Carpathian-Balkan chain, the Crimea and

Caucasus, N.k.Siberia and almost certainly the Middle and Upper Triassic of

New Zealand.
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Included species:
Apart froa the type four species are known to belong in colpellas

O.robinsoni DaGIS, 1962 p.72, pl.4, fig.l

O.cuseriplica DiGIS, 1962 p.73, pl.d, figs.2-4

O.kunensis DsGIS, 1963 p.127, pl.20, figs.1-3
from the Norian of the Caucasus.

O.ochotica DsGIS, 1965 p.132, pl.24, fig.l

from the Norian of H.l.Siberia.

Additionally tithyris'eurycolpos is certainly a member of the genus

and its distinction from Q.guseriplica seems uncertain,

The following species are probable oxycolpellidss
?0.wreyi SUESS in ZITTEL, 1864 p.28, pl.7, fig.3
70.manzavinoides THECHM:NN, 1918 p,232, pl.25, fig.7 frou the Carnian
of New Zealand,.
?0.kaihikuana TRECHMsNN, 1918 p.231, pl.25, fig.5 from the Ladinian

of New Zealand.

Diagnosis:
Large athyids; hinge line short, curved; outline transversely oval

to rounded pentagonal. Beak small, pointed, markedly incurved; pedicle
foramen round, tiny. frea barely distingudshable. Dental la.ellae
present but often obscured by heavy callus., Cardinal process large,
bilobed. Hinge plate unpierced. Jugal saddle present; accessory

lanellae from jugal stems, semi-circular fiuwbriate.

Remarks s
Oxycolpella is one of the youngest known athyrid genera. It is

accompanied in the Upper Triassic by two other menbers of the subfamily,
Majkopella IOISSEIEV in DiGIS 1962, and Clavigera HECTOR 1879. Both

are distinguishable from Oxycolpella by their long, straight hinge lines,
and Clavigera is in addition characterised by a shallow sulcus in both
valves. Majkopella is foung in the Norian of the Caucasus, Crimea and
Turkey, and its internal structure is essentially identical with

Oxycolpella. Clavigera is interesting in being recorded frou the Liassic
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of New Zealand (TRECHM:NN 1918 p.237, also MsRWICK 1953 p.46) and is
therefore the only athyrid known in the Jurassic.
D4GIS (1962b and 1963) nade a detailed comparison of Oxycolpella

with the type species of the subfanily, Athyris concentrica from the

Devonian, pointing out the voery poorly developed cardinal process and
the pierced hinge plate in A.concentrica. ixternally members of the

two genera are extremely similar.

Oxycolpella oxycolpos (SUESS), 1854

Plate 13, figs. 1-5; text-figs, S.xliv, Sexlv

1851 Spirifera mesoloba PHIL.; SCHsPHAUTL, p.134

1853 Spirigera oxycolpos EMMRICH, p.356

1854 Spirigera oxycolpos LM, sp.; SUESS, p.l7, pl.l, figs. 1-20

1870 Terebratula oxycolpos SUESS; QUENSTEDT, p.461-5,pl.51,figs.103-10
1880 Spirigera oxycolpos LMMRICH sp.; ZUGHMsYER, p.31-4,pl.3,figs.20-28

7?1890 Spirigera spec. aff, oxycolpos HMMRICH spec.; BITINBR p.273

1882 Spirigers oxycolpos LilMR.sp; ZUGMLYER, p.353-4, text figs. 1-3
1905 Spirigera oxycolpos LildMR.; 4RTHaBER, pl.50, fig.b

1917 Spirigsera oxycolpos EiiilR. Sp.; GOETEL, p.l03-4

71927 Spirigera oxycolpos HilllR.sp.; MOISSEIEV, p.750, pl.23, figs.1l2-15
?1917 Athyris oxycolpos HiiiR.sp.; MHNOISSEIEV, pl.9, fig.o
71958 Spirigera cf. oxycolpos HEMMRICH; ILIEL, p.141-2, pl.T7 fig.3

1962 Oxycolpella oxycolpos (EMMRICH) DuGIS, p.69-72, pl.3, figs.4&5
1963 Oxycolpella oxycolpos (E«MRICH) DuGIS, p.121-3, pl.18, figs.1-6

Lectotype and isuthorship:
EMMRICH has hitherto been credited with the authorship of this species,

but when using the nane Spirigera oxycolpos (1853 p.356) he gave no des -

cription or figure. In the course of a clear account of the Lofer Graben
between Reit im Winkl and K¥ssen he wrote only of 'die grosse ausgezeichnete

Spirigera oxycolpos', and repeated a similar phrase later in the sane

paper (p.377). The ICZN is clear in stating that mention of a type



214

locality docs not constitute an 'indication', (irt.16b) and Spirigera
oxycolpos ELMRICH therefore does not satisfy sart.l2 and is not an available
nane, SUESS's description is the first to satisfy the conditions of
availability and he is here credited with the authorship.

The originals of SUESS pl.l figs, 1-12,14,15,17-20, of which 11-20
are polished sections, are preserved in the Geol.Bundes.Vienna, and the
specimen depicted in figs,l-4 is sclected as lectotype. It is refigured
here an pl.l13 fig.l.

Dimensions of Lectotyve:
Length 45mms,., breadth 47.lmms., thickness 27.2nus.

Type Locality:
SUESS gave the source of his specimen as the 'K8ssener Schichten

von Kdssen', This locality lies in the Lofer Graben between Reit im
Winkl and K8ssen on the Bavarian - hustrian border, Topotypic specimens
are still obtainable,

Range and Distribution:
Norian of the Caucasus and Crimea; probably also of the Northern

A1ps (BITTNER 1890 p.273%); possibly Slovakia (Stratenska hornatina).
Rhaetian of the Northern ilps, Slovakia {Hybe), N.W.Rumania (4ipuseni
Mts. ).

Diagnosis:
Outline transversely oval, Otherwise ag genus.

Description:
Oxycolpells oxycolpos is a large athyrid, one of SUESS's specimens

(pl.1, figs.10,11) being 60ums. long., It differs from other nembers of
the genus in being transversely oval in outline. The hinge line is short
and curved, the lateral margins rounded and the anterior margin barely
flattened. The valves are equally convex with a low, broad, markedly
incurved ventral beak below which the ares is hardly distinguishable,

The pedicle opening is extremely small and permesothyrid in position.

The delthyrial Zover is a single internally deposited plate associated

with a delthyrial lining. 4 broad furrow like sinus divides the pediagle
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valve, and if the median accentuation is sharp it may be traced to the
wnbo. The dorsal fold is less obviously differentiated from the shell
curvature and is only distinctive in the anterior part of the valve.
The precise form of the sulcus, fold and resultant ligule varies: it
may be angular or flattened (see plate 13, figs.4,5b, and a similar
variation is seen in other oxycolpellids (see DsGIS 1963).

The growth lines on well preserved specimens are coarse and tend
to be laminate. Stripping of the surface layer reveals radial striations.

The shell is extremely thick towards the uubones and the lateral
cavities are filled with callus, fusing the dental lamellae to the shell
wall. The delthyrial cavity is alsc constricted by callus, which closes
the base of the delthyrium with a single plate. In its lower part this
plate is medianly ridged, but farther towards the apex of the beak it
shares in the thickening of the cavity and serves as the dorsal part of
a pedicle collar. Deltidial plates are present but play no apparent role.
The teeth are thick and stubby in shallow sockets., The cardinal process
is bilobed and luxuriantly developed in contrast to the type genus of
the subfamil in which it is very small (see DuGIS 1963 p.121, fiz.54)

It overlaps the delthyrial cover and invades the obsolete portions of the
sockets. interiorly the lobes embodied in the massive hinge plate, and
serve as immer socket ridges. The crura are incorporated on the inner
side of the lobes.

Unfortunately the specimen ground was not taken far enough to expose
the juzum, and DiGIS's sections do not show it either., However, ZUGHAYER
(1882 text figs.1-3) clearly illustrated the cardinalia following a
reinterpretation of his original (1880) figures. Text fig.45 is of
ZUGHAYER's reconstruction. The Jjugua can be seen to be united to form
an anteriorly bifurcating saddle, and the jugal stem gives rise to two
semicircular, fimbriate accessory lamellse., It is identical in all
essentials to Athyris.

ZUGIAYER shows the mantle canal system as saccate rather than pinnate
as in 4Athyris (see WILLIAMS 1956, fig.7). The diductor muscle scars on
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the pedicle valve are elongate and run for aluost half the length of
the valve. DPosteriorly they enclose the adductor scar, and have a
pattern very similar to Athyris(see PITRAT 1965 fig.537.dc). The
brachial valve shows narrow, elongate anterior and posterior adductor
scars. The ovarisl impressions are prominent bands on either side of
the muscle scars in both valves.

Dimensions of Figured Specimens:

length breadth thickness
13/1  45.4 47.1 27.2
13/2 21,2 21.9 11.1
13/3 15.0 15.3 8.2
13/4  35.2 40.9 20.8
13/5  39.5 41.8 21.3

Material:
Lofer Graben by Reit im Winkl - 30, T.62; larmorgraben by

Mittenwald -~ 2, T.63; Vorder Mandling, Piesting Tal -~ 2, T.64;
Tarkaita, Apuseni Its, - 1, T,65.



Text-fiz. S.xliv

Serial transverse scctions of Oxycolpella oxycolpos (SULSS).

Rheotiany  Lofer Graben between Reit im Winkl (Bavaria) and
KYssen (austria); 47°40'35'15, 12°2615511%, - 91 St.Johann in
Tirol. Total length of specinmen 35.lums.  PC,idr.69 Topotype.
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70xycolpella sp.nov.

Plate 10, fig.5

Description:
The single specimen described here is subcircular in outline and

equibiconvex in profile. The anterior commissure is rectimarginate with
only a very slight tendency to ventral flexure, The beak and pedicle
opening are typical of athyrids, with a small, round permesothyridid
foramen in an erect beak. The area is narrow but clear and the delthyriun
deeply sunken and closed. The shell carries coarse growth lines but

is otherwise quite smooth.

Remarks:
This species is possibly related to POxycolpella wreyl SULSS,

from the Carnian of New Zealand., The complete specimen described and
figured by TRECHMANN (1918 p.231, pl.25, fig.6) shows the resemblance
most closely (for others see SUESS in ZITTEL 1864, p.28, pl.7, fig.3;
also MARWICK 1953, p.44, pl.l, figs.16,17). The New Zealand species
differs in having a strong fold. DiGIS (1963 p.120) suggested that it
might belong in Oxycolpella and although the internal structure of both
it and the present species is unknown, their external appearance supports
this. They certainly belong in the Athyridinae,
Dimensions of Figured Specimen:
length breadth thickness
10/5  22.8 22.5 12.9

Material:
Only one specimen, found loose on the Rhaetian profile at Hybe

(Siovakia), is known.
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Superfanily Reticulariacea WA4GEN, 1883
Famnily Reticulariidae WasaGEN, 1883

Romarks s
This fanily was placed in the Delthyridacea by IVANOVa (1959 and

1960) and DAGIS (1963), but PITRuT (1965) redistributed the genera in this
superfanily and recognised the Reticulariacea for the first time., 4s

the most recent classification this is adhered to here.

Genus Mentzelia QUENSTEDT, 1870

1870 Mentzelia QUENSTEDT, p.522
1877 llentzelia QUENSTEDT; DaLL, p.47
1890 Gruppe Mentzelias BITTNER, p.291
1894 lentzelia QUENSTEDT; HALL and CLARKE, p.34
1963 lientzelia JUBNSTEDT; DuGIS, p.78
1965 “Thentzelia QUINSTEDT; PITRaT, n.727
non 1940 Hentzelio QULNSTEDT; DOUGLAS, p.332

Type species:
Spirifer iMentzeli DUNKER, 1851, p.287, pl.34, figs.l7 -~ 19, 0D,

Range and Distribution:
Middle and Upper Triassic of Vestern and South East Europe, the

Caucasus and Himalayas. Possibly the Liassic of Swabia.

DOUGLAS (1940), in a discussion of the relationship of the genera
in the Martiniidae, described and figured what he supposed to be a
Mintzeli. speciev, M.uorsica frow the Permian of Iran. He assigned it
to uentzelia solely because of its 'strong nedian septum' and 'stout
dental lamellae', Unfortunately this emphasis on internal structure
overode any consideration of the external form for the massive, incurved
beak, indistinctly limited area and the smooth shell are guite unlike
known mncinbers of the genus. Therefore DOUGLiLS's record of Lientzelia

in the Permian is not accepted. His species probably belongs in lMartinia.
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Diagnosis: (Internals after DAGIS 1963)
Siightly ventri-biconvex. Hinge line shorter than the greatest

width; lateral and anterior margins suoothly rounded. irea apsacline,
surface with growth lines only; beak pointed, recurvatm; beak ridges
sharp, Delthyrial cover indicated but not known. Fold and sulcus may
be present, may be costate., Bears densc spinules. Iupunciate.
Ventral septum long, may be united with low dental lamellae.

Inner hinge plates short, Cardinal process striate, Jugua divided.

PITRAT (1965) doubtfully placed lientzelia in the lartiniidae,

probably being misled by DOUGLLS (l940),for he included other spinose
genera in the Reticulariidae and members of the hartiniidae are known
to lack both spines and deltidial plates. 4lthough Mentzelia may therefore
be removed from the Martiniidae and placed with Reticularia the subfamilial
link suggested by DiGIS (1963) seems too strong. Reticularia is a lower
Carboniferous genus and its relatives have not so far been recognised
outside this systen, and here llentzelia is referred only to the
Reticulariidae.

The specimens illustrated by QUENSTEDT (1871) as Spirifer cf.

verrucosus (pl.54, figs. 117, 118), Spirifer verrucosus villosus (fig.119)

and Spirifer verrucosus (figs.138 - 141) from the Lias delta and gamma

of Swabia have a microsculpture and shell shape suggesting that they

belong to Mentzelia.
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lientzelia cf, M.glabra DuGIS, 1963
Plate 1d, figs. 1,2

71963 Mentzelia glabra DsGIS, p.79 pl.8 figs. 3-5

Diagnosis:

Shell not costate; fold and sulcus shallow, anterior commissure

flexed. Otherwise as genus.

Descriptions

The two specimens here described are of a medium sized meuber of
the genus. The hinge line is shorter than the greatest width, and the
lateral and anterior margins are smoothly rounded, In lateral profile
the pedicle valve is the uore convex with a pointed recurved beek. The
area, bearing fine growth lines, is broadly triangular and sharply delimited
from the lateral slopes. Ledges border the delthyrium and by analogy

with Mentzeliopsis cf., M.meridialig (plate 10, figs.6,7) dindicate the

presence, during life, of a delthyrial cover.

The sulcus in the brachial valve is very shallow, though long and
traceable for the length of the valve as a wmedian flattening. The cor -
responding brachial fold is hardly distinguishable from the lateral shell
curvature.

The microsculpture is well preserved on both speciuens and consists
of denmse ;pm. spinules which SCHsUROTH (1855) observed to be as long as
Jums, in the type species. On breaking the spinules leave a pustulose
surface, which clearly encroaches on the area in one speciuen. Kemoval
of this layer reveals the fine pores of QULJISTED!'s (1871) fig.60a,
which he incorrectly interpreted as punctation (see DaGIS 196%). Growth

lines are coarse near the anterior margin.

Remarks s
In the absence of DaGIS's distinction of a Norilan species; the

writer would have had little hesitation in referring these specimens to
DUNKER's l.mentzeli which occurs widely in the lliddle Triassic. DiGIS
stated that his species differs in having & 'more rounded shell forn,

less inequivalveness, as a rule shorter hinge line with more strongly
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rounded angles and considerably larger dimensions! (NIL transln.).
Whether, in fact, the character of DAGIS's eleven speciisens from only
two localities is sufficient to support their exclusion from the con -
siderable range of forms shown by BITINER (1890 pl.24 figs. 1-28) is

uncertain,

Dimensions of Figzured Specinens:

length breadth thickness
14/1  18.2 19.9 11.0
14/2 23,1 24.0 14.9

Wlaterial: :
2 specimens both found loose associated with typical Rhaetian

species on a forest path, Hohe llandling by Waldegg, 630-670m, 47°53'45''N,
3373955 'E,
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?Mentzelic. praccursor (ZUGHAYER), 1880

Plate 14, fig.3

1880 Spiriferina praecursor ZUGIAYER, p.25, pl.d, figs. 4,5
7?1890 Spiriferina dernozensis BITINER, p.284, pl.24, fig.l2

Holotype:

ZUGHAYER's specimen is preserved in the Pal.Inst.Univ.Vienna,
and is refigured here on plate 14, fig.3.

Dimensions of Holotype:
Not measurable.

Type localitys
ZUGHMALYER gave the source of his figured specimen as 'Kaisersteffel',

This lies near Waldegg in the Piesting Tal, Lower sustria, and yielded no -

topotypes when visited.

Remarks:
The writer has been unable to find any uaterial certainly referable

to this species and only the holotype of ZUGHMAYER's few specimens survives.

ZUGHAYRER included the species in his 'Tripartitae!, implying, but
not mentioning dental lamellae, They are not visible on the holotype,
although a ventral median septun is distinguishable. If dental lamellae
are indced absent then BITTNER's suggestion (1890 p.284) that it is a
smooth Sinucosta subtilicogtata_ which he figures with clear dental

’
lanellae, is ruled out. & relationship with 'Spiriferina' dernocensis

from the late Norian of Drnava, with its warked median septua, scens
more likely., The writer's sole pedicle valve of this species shows a
similar besk character, smoothly rounded lateral slopes and swmall area.,
It is dlmpunctate.

The gencric status of the specics is doubtful and its assignation

to Mentzelia is provisional.
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Genus lentzeliopsis TRECHMLWN, 1918

1918 llentzeliopsis TRECHMLNN, p.229

1953 Mentzeliopsis TRECHILNN; MaRWICK, p.35
1963 lHentzeliopsis TRECHMANN; D:GIS, p.75
1965 7Mentzelionsis TRECH:ANN; PITRLT, p.T7l4

Type species:
lientzeliopsis spinosa TRECH:ANN, 1918, p.230, pl.23, figs.1ll-16; OD.

Range and Distiibution:
Ladinian of New Zealand,

Norian of the Caucasus and W.E.Siberia,
Rhaetian of the Northern ilps.

Included Speciess
Apart from the type, found in the Ladinian of New Zealand, three

other species have been described:
M.horrida TRECIRL.LNN, 1918 p.230, pl.23, figs.l1l7,18 from the

same locality as the type and which MZRWICK (1953) could not separate from it.
M.rotunde TUCHKOV, 1956 p.180, pl.l, fig.3
M.peridialis DsGIS, 1963 p.76, pl.7, fig.l1l0, pl.8, figsl,2,

from the Norian of N.L.Siberia and the Caucasus respectively.

Diagnosiss
~ The genus is fully diagnosed and sections are given in DiGIS (1963).

Renmarks:
ilentzeliopsis was included in the Spiriferinidae by PITRaT (1965)

but the writer prefers to follow DiGIS (1963) who stressed its relationship
to Mentzelis and placed it in the Reticulariinae, The reservation
regarding the use of the subfamily, expressed when discussing that

genus, also applies here,

lentzeliopsis cf.il.ueridialis DuGIS, 1963

Plate 10, figs.6,7.

?1963 llentzeliopsis meridialis DLGIS, p.76, pl.7, fig.10, pl.8, figs.l,2
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Description:

The two specimens are medium sized wmenbers of the genus. The hinge
line is shorter than the greatest width and both the lateral and anterior
margins are smoothly rounded. The brachial valve is shallow and the
pedicle valve semipyrawmidal with a pointed beak only slightly recurved
apically. The catacline area is sharply deli.ited and flat with clear
growth lines and fine pores. On the delthyrial uargins are two ledges
attached to which, on one speciuen, are conjunct deltidial plates open
at the base of the delthyriun.,

Both the fold and sulcus are well developed and suoothly transitional
to the lateral slopes. The ligule is correspondingly high and gently
rounded.

4 dense layer of 4mui. spinules are present on the shell and leave
a pustulose surface on breaking. DMinute pores are visible between the
pustules.

The internal structure has not been exanined.

Reriarks :
The two speciuens representing this species are clearly very siuilar

to those figured by DAGIS (1963) as M.ueridislis, but are very nuch
smaller and pending further investigation are only provisionally referred
to ift.

The nature of the fine pores noted in the description is uncertain.
DAGIS did not co.ment on then although he figures sections of a speciten
with apparently well preserved shell.

Dirmensions of Figured Specinens:

length breadth thickness
10/6  18.4 25.6 18.6
10/7  18.8 27.7 18.9

Material:
Only two speciuiens of this species were found, both in disturbed shale

with Oxycolpella oxycolpos in Mariior Graben on the right bank of the Isar,

north east of Mittenwald, Bavaria.
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SYSTEMATIC PALALONTOLOGY

3

TEREBRATULIDA

'e.. for Nondescript, ... read Terebratula ...'

Brratun in FRANCIS (1859).
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ERRATUM

Por lines 19 and 20 page A6%-'by MAKRIDIN (1964 ), who established the
Lobothyrinac and the Loboidothyrinae' read 'by MaKRIDIN (1964), who est -
ablished the Lobothyridinae {nom.correct. pro Lobothyrinae MAKRIDIN, 1964)
and the Loboidothyridinae (nom.correct. pro Loboidothyrinae MAKRIDIN, 1964).
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Suborder Terebratellidina sUIR-WOOL, 18955
Superfamily Zeilleriacea olLaoll, 1940
Family Zeilleriidae &£LLalN, 1940

Remarks :
No subfamilial divisions fre at present recoton,ised in the Zeilleriidae.

The early members of the family lic in the iMiddle Triassic and no lines
of descent have yet been determined. Indeed major differences still
exist regarding the origin of the zeilleriaceans as a whole: STEHLI
(1956) believed them to be descended from the Cryptonellidac, and

DAGIS (1963) from forms possessing a centronelliform loop.

Genus Zeilleria BaYLE, 1878

1878 Zeilleria BiYLE, expl. to pl.8, figs.ll, 143 and pl.9, figs.5-13
1879 Zeilleria BAYLE; DOUVILLE p.91

1879a Zeilleria BsYLE; DOUVILLE p.275

1886 Cornuta-Sippe, ROTHPLETZ (partim), p.83

1919 Groupe de Z.(#.)perforata et de Z.(ii.)numismalis, ROLLIZR, (partim)
1919 Groupe de Z.(il. )cornuta, ROLLILR p.296 p.280
1965 Keratothyris TULUWEIT, p.76

1965 Zeilleria BeYLE; MUIR-WOOD p.821

~--- Waldheimia auctt. (non BRULLE 1846 )(partim)

Type species: _
Tercbratula guadrifida LAMARCK, 18193 SD. DOUVILLE, 1879 p.275

(=Terebratula cornuta J.de C.SOWERBY, 1824, pb6s see DAVIDSON 1850
p.441, and 1851 p.29, and 4GER 1954, p.494, 496-501)

Ranzge and Distribution:
48 the genus is at present recognised it is world wide in distribution

and ranges from the Upper Triassic to the lLower and possibly the ifiddle
Jurassic,

Included species:
Zeilleria, at times under the guise of Waldheimia, is a catch-all

genus in which many dozens of species have been placed. It is greatly

in need of division (see Remarks).
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Diagnosgis:

The genus together with the family is fully diagnosed by WUIR-WOOD
(1965 p.821).

Remarks: '
LGER (1956 p.1,11) witheld a full discussion of Zeilleria pending

a proposed revision by Dr.MUIR-WOOD, but unfortunately this work never
appeared. Previously sGER (1954 p.494) had been able on external char-
acter to distinguish two groups within the iiddle Iiassic members of the
genus: Group & ~ Zeilleria sensu stricto, composed of 'rather globose
‘forms with a massive incurved beak, always truncate anteriorly, and
usually with indented margins'. Group B consisted of 'much more depressed
forms with sharp, non-indented margins, slender sut-upright beaks, and
wide interareas', and 'possibly related to Ornithells’'.

TULOWEIT (1965) in a revision of the Middle Liassic zeilleriids of
North West Germany, cut right across these groups and redistributed
several of the species considered by 4GER., Although with nmuch the
same sort of distinction in :1ind, he appears to have had a much narrower

concept of a useful genus than [AGEK and erected Keratothyris, with

Terebratula cor LasusRCK as type, for 'relatively small species (maximum

length 20mms. )! with a 'biconvex stocky'! form and 'sharp anterior
corners'. He contrasted it (p.77) with Zeilleria which he regarded as
having a 'slender shell form!' and 'rounded anterior corners', no internal
differcnces were noted,

The numerical weight of TULUWEIT's genus is almost certainly more
apparent than real: five of his six new species are founded on less than
ten specimens, and many of the total of ten species are very proximate
stratigraphically., The writer believes that considerably greater differ -
ences are needed than were given by TULUWEIT for the erection of genera
and species in as variable a group as the terebratuloids, and that there
are no reliable features, either external or internsl, which uight be

accepted as distinguishing Keratothyris from Zeilleria. Xeratothyris

is therefore placed in synonymy with Zeilleria.
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Kolymithyris established by DiaGIS (1965 p.l48) frou the Carnian of

Siberia and characterised by a prominent cardinal process, may well

prove to be the focus of a group still recognisable in the Jurassic.

'Z'.subnumismalis frow the kMiddle Liassic, placed by 4GER in his Group B

and by TULUWEIT in Cincta, is probably a late member of this genus.

The monotypic sAustrilleria gen.nov. also has a cardinal process,

but less luxuriant than Xolymithyris and lying on an otherwise typical

zeilleriid hinge plate., This feature was also found by DiGIS in his genus

Aulacothyroides which can be separated from iustrilleria through its

dorsal sulcation. These two genera are certainly closely related and
may well form the basis of a useful subfamily within the Zeilleridae.
Zeillerina in the Bathonian is the only other zeilleriid genus known
to have a cardinal process and it may be related to the Triassic genera.
411 the Rhaetian species described below are only provisionally
assigned to Zeilleria. None of them have the strangulate commissure of
the type species and so fall in AGLR's group B, Division of the genus
along the lines suggested by LGER is very evidently necessary but must
be based on a broad ranging study of the Jurassic zeillerids and is

inappropriate here,
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17eilleria’austriaca (ZUGHLYER), 1880

Plate 14, figs.4-8; text-figs. S.xlvi,xlvii; text-plates S.12, S.13

1880 Weldheimia augtriaca ZUGH~YER, p.17, pl.l7, figs.l2-14
1890 Waldheimia austriaca ZUGM,; BITTNER, p.279
?1892a Waldheimia cfr.austriaca ZUGil,; BITIHeR, p.79, pl.d, figs.4,5
21895 waldheimia (Zeilleria)aff. austriaca 2UGH.; BITTHiR, p.250
21917 Waldheimia (Zeilleria)cf.austriaca ZUGH.; GOEBTEL, p.l21
?193%32 Zeilleria austriaca ZUG.; HOISSEIEV, p.599
1956 Zeilleria austriaca Z4UGH.YER; TUCHKOV, p.115, pl.l, fig.b.
1958 waldheimia (Zeilleria) austriaca ZUGHAiYoR; IMuHbL, p.150
non 1927 Waldheimia sugtriaca ZUG:L.YsR; KOISSEIRV, p.T749, pl.23, figs.4-7

lectotype:
The originals of ZUGHLYER pl.2, figs.l2~-14 are preserved in the

Pal.Inst.Univ,Vienna, and that of fig,l3 is here selected as lectotype,
and refigured on plate 14, fig.d.

Dimensions of Lectotype:
Length 28.0mas., breadth 24.8mus., thickness 12.3mas.

Type Locality:

'Kaisersteffel! by Waldegg, Piesting Tal, Lower sustria. Specimens

may still be collected there.

Ronge and Distribution:
Norian of Slovekia (Drnava, Stratenska hornatina), W.E.Siberia,

possibly N.i,Turkey and the Crimea.

Rhaetian of the Northern alps (Vienna area).

Diagnogis:
Compressed; lateral and anterior uargins rounded, slight dorsal

flexure, Bea suberect. Crural bases wedge shaped, lying on hinge plate;
inner hinge plate persistent. Septum high, long. Loop long, laterally

compressed,
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Description:

tZeilleria! austriaca is a large, slightly ventri-biconvex zeilleriid.

In posterior view the valves are regularly and almost cyually convex and
this feature is useful in identifying damaged specimens. The lateral
commissure is gently flexed dorsally, but there is no tvace of a fold
or sulcus. 'The beak is sub-erect and the beak ridges apically sharp,
rounding and passing smoothly into the curvature of the lateral margins,
The pedicle foramen could not be seen on the specimens examined and it
is evidently very small. Striations are present on well preserved internal
casts but are by no means restricted to this species and are not diagnostic,
Slender dental lamellae bound the almost circular delthyrial cavity,
The teeth are long, laterally inserted and peg like in transverse section.
The inner socket ridges are strongly developed on the borders of the
shallow hinge plate, and incorporate the wedge shaped crural bases on
their ventral surface. There are no outer hinge plates. 4Apically the
inner hinge plate is connected with the long, tall septum, becoming flat
and persisting anteriorly. The crural processes are descendent.
The loop extends for 80.1 of the total length in the ground specinen and

is laterally compressed (see text-fig. S.xlvii).

Remarks:
T although HMOISSHEIEV (1932) and TUCHKOV (1956) described supposed

'Z'.austriaca from the Crimea and North East Siberia respectively, DAGIS
(1963 and 1965) made no mention of the species, apert from including
MOISSEIEV's 1927 record in Rh,taurica.

GOETEL's report of the species at Hybe (1917) must be considered un -
proven. He collected ouly two poorly preserved specimens and figured nei -
ther., It seems probable that his identification was based to a large
extent on the presence of radial striations which cannot be regarded as
diagnostic of 'Z.austriaca.

BITTHER's record at Drmava (1890) has been confirmed by personal
collecting, but it is not now to be found in the numbers he reported.

His Turkish specimens (1892 - 1895) have not so far been re-investigated

and the true nature of the curious centronelliform loop shown in his 1892
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sections 1s still a puzzle. Almost certainly it was caused by some

freak of preservation.

Dimensions of Figured Specinens:

length breadth thickness
14/4 28.0 24.8 12,3
14/5 31,2 24.7 13.1
14/6 27.7 24.1 12,7
14/7 13.1 12.5 6.2
14/8 10.8 11.2 5.5

Material:
'Brand! Piesting Tal - 13, Pal,Inst.Univ. Vienna, ZUGMAYER colln.;

locecitse - 3, B.M.N.,H.y B 392073 loc,cit., - 10, T,98; !Hirtenberg,
Triesting Tal ~ 5, B,M.N.Hey B 39191; loc.cite = 5, T499; Ober
Kaisersteffel, Piesting Tal ~ 3, T.100,
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TEXT-PLATES S.12 and 5,13
Zeilleria austriaca (ZUGMLYER)




Text-plate S,12
Transverse section of the brachial umbo of

Zeilleria austriaca, showing the teeth inserted

in the sockets, the crural bases and the delicate
hinge plate and median septum. Detail of section
2.5, text-fig. S.xlvi x10

Text-plate S.13
Transverse section of part of the apical structure of

the brachial valve of Zeilleria austriaca, showing the

position of the crural base on the inner socket ridge.

Text~fig. as above, section 2.95 x15






15.9

Text-fin. S.xlvi

et G R

Scrial transverse sections of Zeilleria austrisca (ZUGLYER).

Rhaetian; Brand by Piescaing, Picsting Tal, Lower sustrias

AT 51Y45 N, 33°43'45' i,  Locality indicated on Hohe Wandgebietas,
Geol.Bundes.Vienna. x4 Loop troceable to 16.9ums., Total
length of specimen 20,S%mas. PC.0r.46 Loop reconstructed on

text-fig.xlvii Topotype.
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Text-fig. S.xlvii

Reconstruction of the loop of Zeilleria austriaca (ZUGHLYER ).

dade from the sections shown in text-fig. S.xlvi.
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'Zeilleria' elliptica (ZUGILYLR), 1880

Plate 15 figs.4-8; text-figs.S.xlviii,xlixzjtext-plate S.14

1880 Wnldheimia elliptica ZUGMaYiR, p.17, pl.2, figs.6-8,10.
1890 Waldheimia elliptica ZUGHM.; BITTNER, p.279.
1917 Valdheimia (Zeilleria) elliptica ZUGM.; GOuTEL, p.120, pl.7, fig.l2.

1958 ‘aldheimia (Zeilleria) elliptica ZUGH.YuR; iuiBL, p.150

Leetotype:
The criginals of all ZUGEHLYER's figures are preserved in the Pal,

Inst.Univ.Vienna, and that of pl.2, fig.6 is here selected as lectotype
and refigured on pl.15 fig.6.

Dimensions of Lectotype:
Length 22.5mus., breadth 20.0mus., thickness 13.8mms,

Type Locality:
'Kitzberg', by Neusiedl, Piesting Tal, Lower Austria, upaterial is

8till ¢btainable here.

Ranze and Distribution:
Norian of Slovakia (Drnava, Stratensks hornatina), and the Caucasus.

Rhaetian of the Northern ilps (Vienna area), N.w.Rumania (apuseni
ifts. ).
Diagnosis:

Medium sized zeilleriid, lateral and anterior margins rounded: Beak
erect, pointeds beak ridges strong, interiovr coumissure broadly and
flatly flexed., No fold or sinus., Dorsal septum tall, long, united with
hinge plate. Crural bases wedge shaped, lying on socket ridges. Complete

loop not known,

Description:
'Zeilleria! elliptica is a medium sized zeilleriid varying in outline

from elongate oval with smoothly rounded lateral and anterior margins, to
somewhat angularly elliptical with a flattened anterior, and obtusely
bowed lateral margins, The anterior commissure has a broad, flat dorsal
flexure, but there is no trace of a sinus or fold. 4 marked blunting of
the anterior occurs in olde; specimens and is very evident on ZUGLYuR's

originals., The beak is erect and pointed, and has strong, only slightly
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rounded beak ridges. The pedicle opening is large and mesothyrid in
position,

The dental lamellae are well developed, and scme thickening of the
ventral wall of the delthyrial cavity may occur. D4aGIS (1963 p.193) noted
that the umbones of individuals collected frow sandy limestones were
considerably thickened with callus, presumably in contrast tov those from
reef limestones. Wedge shaped crural bases lie on the inner socket
ridges. The septum is tall and united with the hinge plate and runs for
about a third of the length of the valve., The crural processes are
descendent, but further details of the loop were not preserved in the
specimens sectioned, nor were they shown by DiGIS, (1963 text-fig.92).
The curious 'supplementary plafe' covering the 'septaliun' described by

DAGIS (1963) in both this species and 14! ,bukowski, was not observed.

Remarks:
Personal collecting has confirmed the occurrence of 'Z'.elliptica

in the Norian of Drnava, and the specimen figured by BITTHzkt (1890) as
T.piriformis SUESS var. is probably also of this species, It is included

in the synonyny above.

Dimensgions of Figured Specimens:

length breadth thickness
15/4 15.5 13.1 8.0
15/5 15,0 12.7 7.5
15/6 22.5 20.0 13.8
15/7 22.8 20.3 11.4
15/8 25,7 19.0 13.5

Materials
Kitzberg (type locality) - 103 Drnava - 3.
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Text-fig, S.xlviii

Serial transverse sections of Zeilleria elliptica

(ZUGMLYER). Rhaetiang specimen from the Geol.Bundes.Vienna
-8 19/3 'Kdssener Schichten. Rechtes Gehdnge der Kaltenganges

bed Wallegg, Kalser N.W.hinab in den Kaltengang'. This locality

lies in the Piesting Tal, Lower austria, x5 Loop traceable

to S.Tmms. Total length of specimen 15.5mas. PCL.Nr.42.
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Text-fig. S.xlix

Serinl transverse seetions of Zeilleria elliptica (ZUGHAYER)

Rhagtian; Kitzberg by Neusiedl, Lower hustria; 47°53'10'!'N.,

33"38t'51'E, Locality indicated on Hohe Wandgebietes, Geol.Bundes.
Vienna. x5 Loop traceable to 5.2ums. Total length of
specimen 16,5mns. PC.Jr.57 Topotype.
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1Zeillerin' cf.'Z'.elliptica (4UGHL.YER), 1880

Plate 16, figs.l-4; text-fig.S.1:

Remarks:
Ten specimens from IL¥hn by Lermoos, sustria, associated with

Austrirhynchia cornipera, and one from the Hohe llandling, Piesting Tal,

Lower dustria, are both internally and externally reminiscent of 'Z!'.
elliptica. However they have & greater relative width and thus lack the
ellipticity of outline from which that species gains its name, In part -
icular young specimens are subcircular and contrast markedly with their
opposite numbers. 4dditionally both valves are somewhat flatter than
thoae of 'Z'.elliptica. The occurrence of a specimen in Piesting Tal far
from Lermoos, suggests 1ts distinctness as a species, but in view of the
very few individuals involved in this variable group, it seems best to

delay the creation of a new species until more localities have yielded

specimens.
- _ _ "i
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Text-fig. S.1
Serial transverse sections of 'Zeilleria! cf.'%'.elliptica (ZUGMLYER).
Rheetian; L#hn by Lermoos, iustrias 47°26'0''N. 28°31'0''E. 116 (Pr)
Telfs. x4 Loop traceable to 4.2mms, Total length of specimen 13,2mms.
PC.Nr.54
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Dimengions of Figured Specimensg:

length breadth thickness
16/1 11,8 11.9 5.0
16/2 15,0 13.4 8.3
16/3 17.4 1645 8.8
16/4 16,0 14.2 8.0

Materials
L#hn by Lermoos, iuste = 10, Tw77. Hohe liandling, Piesting Tal,

forest path 630 - 670ms - 1, 16/34
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'Zeilleria! kitzhergensis sp.nov.

Plate 15 figs.l=3; text-fig.S.1i

Holotype:
The specimen shown on plate 15, fig.2 is designated holotype., It

is labelled 15/2 in the writer's collection and is to be deposited with
a suitable museum.

Dimensions of Holotype:
Length 13,5mms, breadth 1l.4mms, thickness 8.5mms.

Type Locality:
Kitzberg by Neusiedl, Piesting Tal, Lower sustria; 47 53'10''N,

33 38'5!'1E, Locality indicated on Hohe Wangebietes, Geol.Bundes.Vienna.

Range and Distributions
Only known from the type locality.

Derivation of Name:
From Kitzberg, the site of the type locality.

Diagnosis:
Small, robust zeilleriid; equibiconvex; outline rounded, slight

anterior flattening. Anterior commissure barely flexed, margins of
flexure marked on shell but no fold or sinus. Beak erect, head ridges
mnoderately rounded. Pedicle foramen mesothyrid in position. Delthyrial
cavity thickened. Median septum present. Crural bases rounded, enclosed.
Crural processes descendent, Full loop unknown,

Description:
'Zeilleria'kitzbergensis comprises small, eguibiconvex, robust

zgeilleriids, smoothly rounded in outline with some anterior flattening in
fully grown individuals, The anterior commissure is slightly and broadly
flexed and the margins of the flexure are reflected on the anterior parts
of the surface of both valves. The beak is erect, somewhat blunt, and
accompanied by moderately rounded beak ridges. The pedicle foramen is
small and mesothyrid in position,

The delthyrial cavity is thickened apically, and dental lamellae
are present. The median septum is long but only briefly united with the
flat inner hinge plate. No outer hinge plates are present and the rounded

crural bases are embodied on the inner edge of the socket ridges.



Text-fig.3,1i
Serial transverse secctions of 'Zeilleria' kitzbergensis

sp.nov. Rhaetian; Kitzberg by Neusiedl, Lower Austriaj
47°53'10'"'N, 33°38'5''i, Locality indicated on Hohe
Vandgebietes, Geol,Bundes.Vienna. x4 Loop traceable to

4.65mus. Total length of specimen 12.0mms. PC.Hr.56. Topotype

The crural processes are descendent but the full loop was not present in

the specimen ground and its form remains unknown.

Remarks :
Internally this species is closely similar to 'Z'. neusiedlensis

but externally they have 1little in ¢ mmen, and both must await generic

clarification until after further research.

Dimensions of Figured Specimens:

length breadth thickness
15/1 13.8 13.1 9.7
15/2 13.5 11.4 8.5
15/3 12.8 10.0 7.0

aterial: ‘
Only six specimens are known , all from the type leocality,
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1Zeilleria'waldeggiana (ZUGMAYER), 1880

Plate 15 figs.5-T7; text-fig.S:1lii

1880 aldheimia waldeggiana ZUGHAYER, p.18, pl.2, fig.ll.

1917 ialdheimia (Zeilleria) waldeggiana ZUGHMAYER; GOKTEL, p.122, pl.7,
fig.ll.

Holotype: .
ZUGMAYER figured only one specimen and it 7.: now preserved in the

Pal.Inst.Univ.Vienna. It is refigured here on plate 16, fig.7.

Dimensions of Holotype:
Length 13.9mms.,; breadth 13.0mns., thickness 8.0nms,

Type Locality:
'Kaisersteffel! near Waldegg, Piesting Tal, Lower sustria., No

specimens were found during collecting here,

Range and Distribution:
Rhaectian of the Northern Alps (Vienna area), Slovekia (Hybe),

N.W.Runania (4puseni Mts.).
Diagnosis:

Small, subcircular zeilleriid. Beak low, broad; beak ridges sharp.
Brachial valve very shallow. Anterior commissure almost rectimarginates;
no fold or sulcus. Dental lamellac slender. Nedian septum joined with
inner hinge plate. Crural bases round; crural processes descendent.

Loop zeilleriform.

Descriptions

Zeilleria waldeggiana comprises small, broadly elliptical or

subcircular zeilleriids, not apparently exceeding 15mms. in width., In
lateral profile the valves are ventri-biconvex; transversely the pedicle
valve is regularly convex and dominates the flatter brachial valve,
particularly in the more circular specimens., The beak, with its remarkable
broadness, is the most characteristic feature of the species, it is low,
erect and barely disturbs the curvature of the outline, The becak ridges
are sharp and long and clearly delimit the anacline area as far as the

lateral margins. The position of the very small foramen was not to be
cscen on the material examined. The anterior commissure has a slight,
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broad, f£lat dorsal flexurc, and older specimens wmay show sowe flattening
of the anterior outline. There is no trace of & sinus or fold.

The dental lamellse are slender and the laterally inserted teeth
are equally delicate. Due to the flatness of the brachial valve the
nedian septun is very low and apically the hinge plate lies on the valve
fleor., There are no outer hinge plates and the rounded crural bases
lie on the socket ridges, giving rise to descendent crural rprocesses.
The loop, which is zeilleriform, extends for 60, of the total length in

the ground specimen.

Remarks
The transversc scction given by ZUGMsYER (1880, pl.2, fig.11d.) is

somewhat misleading and the structurc of the cardinalia is not essentially
different from that of typical zeilleriids as DsGIS (1965 p.195) thought
night be the case. Only the flatness of the brachial valve causes the
dielasmatid appearance of the hinge plate in the most posterior part of
the valve.

‘Z.waldegyiana is & rare species and has only been found in quantity
at the type locality wherc it appears to be no longer obtainable., Only
six specimens were discovered during extensive collecting in the region
of the type locality, and its occurrence in both Rwnania and Slovakia
depends on single specimens, obtained personally in the first case, and
by GOETZL (1917) in the second.

GUMBEL's name Spirigera nucifornis under which the specimens in the

Geol.Bundes,Vienna were labelled, was not accoumpanied by a figure, but
GULBEL (1861, p.401) described his species as having a 'sehr bestimmt
ausgeprdgte Doppelfalte'y, a description which c¢learly leaves 2;waldeggiana

uncompronised,

Dimensgions of Figured Specimens:

length breadth thickness
15/5 14.4 13.5 17.5
15/6 11.3 10.2 6.3

15/7 13.9 13.0 8.0
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Text-fig. S.1ii

Serinl transverse sections of 'Zeillerin' waldeggiona

(ZUGMLYER). Rhastian; specimen from the Geol.Bundes.Vienna -

4 Rot 19/3 labelled 'Spirigera nuciformig GURMB., K8ssener

Schichten. Rechtes Geh#nge des Knltengangs bei Wallegg, Kaiser
¥.W., hinabin den Knltengang'. This is alnost certainly

refers to the type locality. (See Reuarks for a note on the
naming of these specimens.) x5 Loop traceable to 5.6mms.

Total length of specimen 10,1lmms. PC.Nr.48 Topotype.
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1Zeilleria'’ neusiedlensis sp.nov.

Plate 16 figs.8-10; text-fig, S.1iii

1880 Waldheimia norica S533 ZUGHLYRER, (partin) p.16, pl.2, fig.9

Holotype:
The specimen shown on plate 16, fig.9 is designated holotype. It

is labelled 16/9 in the writer's collection and is to be deposited with
e suitable museun.

Dimensions of Holotype:
Length 10.Tmms., breadth 11,0ums., thickness 6.4uas,

Type Locality:
Kitzberg by Neusiedl, Piesting Tal, Lower sustria. 47 53'10''U,

3% 38151 1'E, Locality indicated on Hohe wandgebietes, Geol.Bundes.Vienna.

Range and Distribution:
This species is known only from the Rhaetian in the neighbourhood of

the type loecality. JZUGLAYER's material is from 'Kaisersteffel'! and
'Vorder handling' in collection.

Diagmosiss
Small zeilleriid; equibiconvex; subpentagonal outline. Brachial

valve anteriorly sulcate, no fold whatever in pedicle valve. Beak erect,
beak ridges sharp. Delthyrial cavity thickened, dental lamellae strong.
iMedian septum present Crural bases rounded, enclosed. Crural processes

descendent, Form of loop unknown.

Description:

This species comprises small individuals apparently not exceeding
1lmas. in width, equibiconvex, and with a narkedly dowinant brachial
convexity in anterior view. In outline the valves are pentagonal, part -
icularly in larger specimens. The anterior coumissure shows marked angular
deflections bounding & smooth, shallow median sulcation, and this is re -
flected on the surface of the brachial valve. There is however, no folding
of the pedicle valve whatever. The bgak is ereect, broad and pointed, and
acconmpanicd by strong beak ridges delimiting a well developed area. The

position of the pedicle foramen was not visible on the material examined.



Text-fig. $.1iii

Serial transverse sections of 'Zeilleria' neusiedlensis sp.nov.

Rhaetian; Kitzberg by Neusiedl, Piesting Tal, Lower Austria;
A7°53'10''N., 33°38'5''E. Locality indicated on Hohe Wandgebietes,
Geol.Bundes.Vienna. X Loop traceable to 3.0mms. Total length

of speciuen 9.9%mms. PC.Nr,37 Topotype

Ventral thickening is present in the delthyrial cavity which i1s
bounded by rather squat dentel lawellae. A short median septum is present
and united with the flat inner hinge plate. No outer hinge plates are
present and the rounded crural bases are incorporated on the inner ‘edges
of the socket ridges. The crural processes are descendent, and narrow.
Unfortunately the loop was not preserved in the ground speciumen and it

remains unknown.,
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Remarks:
The specimen illustrated by ZUGMAYER (1880) as a goung 'Waldheimia!

norica certainly belongs here. Despite his fig.9c showing & slight folding
of the pedicle valve this is not evident on the specimen itsclf or any
of many others labelled in the same manner in his collection.

Z.xysylrobataensis MOISSEIEV, a rare species in the Bhaetian of the

Pamirs, is similar in outline and size to the present species but is
easily distinguished by the sulecus in the pedicle valve, and by its
flatness.

The distinctive nature of the growfh of 'Z'.neusiedlensis if found

in other species may well permit the separation of a new genus but for
the moment the species is referred to the catch-all genus Zeilleris.

Dimensions of Figured Specimens:

length breadth thickness
15/8 9.1 8.3 5.0
15/9  10.7 11.0 6.4
15/10  11.0 9.3 6.5

Material:
Seven individuals were collected at the type locality and about a

dozen are preserved in the ZUGHAYER collection in the Pal.Inst.Univ.Vienna,

from 'Kaisersteffel', and 'Vorder Illandling’.
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Austrilleria gen.nov.

Type species:
Waldheimia norica SUESS, 1859 p.46

Range and Distribution: (Type species only)
Norian of Slovakia (Drnava), the Caucasus and Pamirs.

Rhactian of the Northern Alps, Slovakia, Rumania (ipuseni Mts.) and

E.Iran.

Diagnosiss

Large biconvex zeilleriids; folding opposite, beak ridges sharp,

persistent. Pedicle foramen mesothyrid in position. Cardinal process
present; crural bases wedge shaped, crural processes descendent. HMedian
septuwn long, talls; loor long, zeilleriform.

Included Speciess
Only the type species is at present assigned to Austrilleria.

Derivation of Name:
From Austria, where the type species is common.

Remarks s
sustrilleria is uwndoubtedly closcly related to Zeilleria, the anterior

emargination, the opposite folding, beak character and general external
aspect of the type species are closely sinilar to typical members of that
genus. However the significance of a bushy, well developed cardinal process
within the Zeilleriidae is felt to be great enough to justify the creation
of a new genus.

A topotypic specimen of Zeilleria guadrifida (LAMARCK), the type

species of Zeilleria, kindly donated by Mr.H.C.PRUDDEK, was ground to

confirm that no cardinal process is present in this species.
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hustrilleria norica (SUESS), 1859

Plate 17, figs.l1-93 text-figs.S.liv-S.}viytext~Llates 5.15, S.16

1851 Terebroatula indentata B.; SCHaFPHATTL, p.d1l5, pl.7, fig.9

1854 Terebratuls cornuta SOWERBY; SUESS, (partim) p.l10, pl.3, figs.1l-5
1857 Terebratula Schafh#utli (T.identata, SCHaF.); STOPPANI, p.109
1859 Waldheimia norica SUESS (L.cornuta SOW. SUESS) in HuUER, p.46
1859 Terebratula Schafhiutli WINKLER, p.20

1861 Terebratula Schafh#utli STOPP.; GUiBEL, p.401

1863 Valdheimia norica SUESS; OOSTER, p.27, pl.10, figs.11-18

1865 Terebratula norica SUESS:; MARTIN, p.253

1880 Valdheimia norica S53.; ZUGIsYER, (partim) p.16, pl.2, figs.2-5
1890 %aldheimia norica SUESS; BITTHAR, p.279

1906 Waldheimia norica SUESS; ARTHABER, pl.50, fig.l

1917 Waldheimia (Zeilleria)norica SUESS; GOETEL, p.119

1929 Dielasma sp., DOUGLALS, p.644, pl.44, fig.1l0

1963 Zeilleria norica SUESS; DAGIS, p.197

Lectofype and Authorship:
The name Waldheimia norica first appeared in the minutes of a meeting

of the Geol. Reichs, Vienna for the 15th. karch 1859. HuULR is credited

in the index with the authorship of o demonstration, but STUR appears to

have been responsible for that part in which Waldheimia norica was included

in a faunel list of Rhaetian fossils from Bistro (now Bystry potok in
Slovakia), In the absence of further information STUR would be the
author. However, the use of SULSS's name after the nown.nov. was certainly
intended to indicate that SUESS himself had revised his interpretation

(1854) of T.cornuta SOWERBY and coined Waldheimia norica for the Rhaetian

species. Therefore SUESS is maintained as the author of wWaldheimia norica.

This is in full accord with all later usage.
Terebratula Schafhdutli WINKIER was also published in 1859, but

whatever its order of priority it has been totally unuwed and if not a

junior synonym it may be regarded as a nomen oblitum (ICZ4 Lrt.23b),
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The originals of SUESS, 1854 pl.3 figs. 1,4,5, arc prescrved in the
Geol.Bundos.Vienna, the remainder are presuined lost. That of fig.4 is
here selected as lectotype and refigured on plate 17, fig.ls the original
of fig.l is also figured.

Dimensiong of Lectotype:
Length 34.0wmms., breadth 27.3mms.,; thickness 16.4mms.

Type Locality:
Kitzberg by Neusiedl, Piesting Tal, Lower Austria,

Range and Distribution:
As for the genus.

Diagnosiss
Elongate; anterior emarginate, folding strangulate. Cardinal process

bushy. Otherwise as genus,

Descripticn:s
Austrillerie norica is a large, elongate, commonly equi-biconvex

zeilleriid., Emargination of the anterior accompanicd by greater or lesser
sulciplication and strangulate folding are characteristic, but wide
variation ocecurs in the final aspect of the anterior. Similarly the

sige at which folding begins to develop differs markedly and shells 25muas.
long may show no sign of it.

The beak ridges are sharp and long, and the beak itself erect and
broad ~ a useful feature in distinguishing young specimens. The pedicle
opening is small and mesothyrid in position. Clearly conjunct deltidial
plates close the delthyrium.

Growth lines are prominent on thc margins of mature individuals and
late growth may result in considerable blunting of the profile (e.g. plate
17, fig.6).

The dental lamellae are slender and the delthyrial cavity is quite
free of callus. The teeth are tangentially inserted into deep sockets.

A prominent, bushy cardinal process occupies the apical portion of the
hinge plate and may spill into the obsolete part of the sockets. VWedge
ghaped crural bases lie on the outer hinge plates and the strong inner
socket ridges, and are clearly limited on their median edges. The crural
processes are descendent, and the loop extends for 80% of the specimen
length.
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Remarks:s
Although fully grown members of this species are unmistakable,

immeture individuals may be confused with both Z.austriaca and R.pyriformis

in which case beak character is the most reliable guide to differentiation.
Despite its common occurrence in the alps and Carpathians, A.norica

is remarkably rare in the Soviet Union, only one specimen being known

amongst the rich Caucasian Norian fauna and one from the Pamirs (DAuIS 1963).

Dimensions of Figured Specimens:

length breadth thickness
17/1 34.0 27.3 16.4
17/2 25.5 20,5 12,1
17/3 28.8 22,0 16.4
17/4 25.9 20.0 13.0
17/5 36,0 26.4 17.8
17/6 29.3 2%.5 17.5
17/7 16.1 14.0 8.0
17/8 17, 14,0 8.1
17/9 30.8 24,0 17.0

Material:s
Miandling Wald', by Waldegg, Piesting Tal -~ 8, B.M.N.H., B 39200;

Pfannkogel, by Hindelang -~ 4, B.M.N.H., B 39162; Ober Kaisersteffel,
Piesting Tal ~ 7, T,78; Kitzberg by Neusiedl -~ 5, T.79; Hirtenberg,
Triesting Tal - 2, 7,803 Hohe Mandling, Piesting Tal, forest path 630 -
670m, - 4, T.8l; Steinplatte by Waidring - 2, T.82; Hybe, Slovakia = 5,
T.83; Val Frunsi, Ferice, Arieseni, Rumania - 2, T.84; Tarkaita, Moneasa,
Rumania - 2, T.853 Rechtes geh#nge der Kaltenganges bei Wallegg' Geol,
Bundes. Vienna - 12, 8 rot 19/3.
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TiXT-PLATES S.15 and S.16

sustrilleria norica (SULESS)




Text-plate S5.15

Transverse section of the wnbo of sustrilleria

norica showing the bushy cardinal process lying on
the apical part of the hinge plate. Detail of sec -
tion 3.2, text-fig. S.1lv x15

Text-plate S.16
Transgverse section of the right hand part of the

hinge plate of Lustrilleris norica showing the crural

base lying on the inner socket ridge and the hinge
plate. Text-fig, as above, section 5.2 x50






Text-fig. S.liv

Serial transverse sections of sustrilleria norica (SUuSS).

Rhactiens specimen from the Geol.Bundes.Vienna - 8 kot 19/3
'KYssener Schichten, beim oberen landlingbauer in der Oed.
Hintermannbauer N, Kitzberg N.' b'! Young speciien. Loop
traceable to 1.:.lmns, Total length of specimen 16,6mms.

PC,Hr. 47
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TeXt"fiG . S . lV
Serial transverse sections of iustrilleria norica (SULSS).

Rhaetian; ischer, Miesenbach Tal, Lower sustria; 47 49'20''N,
33°371'30' 'L, - Hohe Wandgebietes, Geol.Bundes.Vienna. Specimen
from Geol.Bundes.Vienna, collected by Dr.B.PLOCAINGIR. x4
Loop traccable to 13.%ums. Total length of specimen 28,9muas.
PC.Nr.:49.



Text-fig. S.lvi
Reconstruction of the loop of iustrilleria norica (SUESS).

Made from the sections shown in text-fig. S.liv. X
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Superfanily Terebratulacea GRaY, 1840
Family Terebratulidae GksY, 1840

Remarks:
The Terebratulidae is one of eight exclusively llesozoic or liesozoic~

Cenozoic families of the Terebratulidina, and comprises eight subfamilies,
five of which were proposed by MUIR-WOOD (1965) and are confined to

the Cretaceous. Two of the remainder were erected by MsKRIDIN (1964 )

in an attempt to divide the plethora of nominal Jurassic genera in the
Terebratulinae and remain unproved by other authora.

Despite the importance of the Terebratulidae in the liesozoic their
ancestory is still uncertain, In the Palavozoic genera with a tere -
bratuliform loop are placed in three families: +the Dielasmatidae, the
Heterelasminidae and the Labaiidae, and the character of the hinge
rlate is the only feature which can be used to guide the choice of one
of these as the progenitor of the Terebratulidae.

In the Dielasmatidae and Heterelasminidae despite a variety of
cardinal modifications the inner hinge plate appears never to have been

entirely lost as it is in Terebratula. Rhaetina, the last known dielas =

matid, still possesses the two disjunct inner hinge plates found in
Dielasma in the Permian, and the related genera Fletcherithyris CauPBELL
and srctothyris DAGIS from the Ladinian show a similar conservatism.

Only one family, the Labaiidae, has in addition to a terebratuliform

loop, & hinge plate comparable with that in the Terebratulidae, and the
union of the crural processes to form a ring in Labaia (seen again in the
Jurassic-Recent Cancellothyridideae) is probably of less significance than
this resemblance, Therefore on present evidence Labais and rclated genera

appear to provide the most probable root for the Mesozoic Terebratulidae.



264

Subfamily Triadithyridinae nov,

Diaenosis: ,

Smooth, biconvex terebratulids; anterior commissure plicate.
Cardinal process prominent. Crura ventrally curved; descending
branches short, arising directly from underside of crura.

Included genera:
Only Triadithyris DAGIS, 1963, frow the Upper Triassic of Europe

and the Soviet Union.

Remarks:
The Terebratulinae, as recognised by MUIR-WOOD (1965) couprises

forty two genera. Eighteen of these were erected by BUCKMiN (1918) on
somewhat esoteric external differences with no regard for internal
morphology, even of the loop, and are of doubtful usefulness. Ueverthe -
less, at least eleven of them have received recent descriptive recognition
outside the all embracing Soviet and imerican Treatises, (see e.g.
HAKRIDIN 19643 TULUWWIT 19643 ROUSELLE 1965), In addition iloisseievia
MAKRIDIN, and Rhapidothyris TULUWEIT must be added to the subfamily,
A4lthough MUIR-WOOD (1965) noted that this apparently very large
subfamily was under review, the only classificatory regroupings have
been carried out by HMAKRIDIN (1964), who established the Lobothyrinae
and the Loboidothyrinae for forms with a shert and long terebratulid

loop respectively. However,the difference is between 0.3 and 'less than
0.5 of the valve length! (MUIR-WOOD 1965 p.784) and its applicability
remains to be confirmed, in particular their distinction from the type
genus and subfamily is unclear. Jurassic Terebratulidae are at present
being investignted by Dr..u.3.DAGIS (personal communication 1965).

Of the forty two genera listed by WUIR-WOOD only three are known
from the Triassic: Plectoconcha COOPER from the Upper Triassic of western
North fmerica, Lobothyris BUCKLsN from the Carnian and Norian of the

Soviet Union, and Triadithyris DAGIS described below. However,frouw its

internal structure it is evident that Triadithyris cannot be regarded

as having a subfamilial kinship with the genera in the Terebratulinae.

In tyrical terebratulids, and also in the Dielasmatidane the crural
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processes are ventrally directed from barely curved crura (see e.g.
Rhaetina). In Triadithyris, in contrast to this, the crura are strongly

curved ventrally ond the short descending branches of the loop are

direct continuations of dorsally descendent crural processes. This can
be clearly seen in both the serial sections and reconstruction.

Further members of this subfamily wilyhndoubtedly be found in the
Tricssie, rather thon in the Jurnssic where relatively thorough study

has failed to reveal nny species with a similar loop structure.
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Genus Triadithyris DiGIS, 1963

1963 Triadythiris DsGIS, p.l87.
1965 Tricdythiris DAGIS; MUIR~WOOD, p.905

Tyne gpecieg: ‘
Terebratula gregariaeformis ZUGLAYER, 1880 p.13, pl.l, figs.26-29; OD.

Range and Distribution:
Norian Slovakis (Drnava), the E.Bulgorien Bnlkan iits., Crimea,

Caucnsus and Pamirs.
Bhoretian of the Northern alps.

Dingnosis:
Small, strongly biplicate, Beak low, suberect, beak ridges round.

Poramen permesothyrid in position. Pedicle collar present. Cardinal
process large, bilobed. No crural processes, crura bear descending

lamillae only. Transverse band strongly arched,

Triadithyris gresarianeformis (ZUGHMAYER), 1880

Plate 18, figs. 12-15; text-figs. S.lvii - S.lix;text-plates 3.17, S.18.

1854 Terebratula gregaria SUESS, (partim) p.1l4, pl.2, fig.13

1879 Terebratula grescrins STURZENBLUM, p.288

1880 Terebratula gregariseformis ZUGMsYER, p.13, pl.l, figs.22,26-29

1884 Terebratuls pregarineformis; BITTNER, p.105

1890 Terebratula gregariaeformis ZUGH,; BITTNER, p.278

1963 Triodithyris gregariaformis (ZUGMaY&R); DaGIS, p.188, pl.28, figs.1-9,

Lectotype:
The originals of ZUGMAYER pl.l, figs.26-28 are preserved in the

Geol.Burides.Vienna, That of fig.26 is here designated lectotype and
refigured on pl.18, fig.14.

Dimensions of Lectotype:
Length 19.4mms., breadth 15,5muas., thickness 11,6mms.
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Type Locality:
Kaisersteffel, Piesting Tal, Lower Austria. The writer has not

been able to find specimens here,

Range and Distribution:
4s for genus.

Diagnosis:
his for genus,

Description:
Typical members of this species are broad with a length - breadth

ratio approaching l:l; few specimens are longer than 20mms. The
anterior commissure is episulcate, and the roughly equi~biconvex valves
are boldly and sharply folded for about half their length. Very rarely
the medion suleation of the commissure may be lacking and the nature of
the folding is concomitantly affected, The beak is short and low, shows
the common suberect - erect attitude, and is accompanied by blunt beak
ridges. The foramen is round, permesothyrid in position and a pedicle
collar accompanied by a symphitium are present. There are no dental
lamellae and the strong teeth are tangentially inserted. The cardinal
process is bilobed and luxuriant, filling the obsolete parts of the
sockets and forming a prominent pit. The crural hases are strong
fentures on the medinn edges of the very reduced outer hinge plates,
(see text-plate S.17). The crura curve ventrally and the short descending
lamellae are continuous with dorsally directed crural processes. The
loop is terebratuliform with a strongly arched transverse band extends
for 45/ of the specimen length,

The brachial adductor muscle scars are pyriform in outline.

Remarks:
T.gregariaeformis was one of the first Mesozoic brachiopod specics

to be distinguished solely on account of its internal structure.
ZUGM:YER (1880) separnting it from Rhaetina gregaric on the basis of a
polished section which showed it to lack the inner hinge plates of his
'Bipartitae! group of terebratulids. Both SULSS (1854) on establishing
R.gregaria, and later STURZENBLUM (1879) had in fact confused the two
species, but T.gregrriacformis con be distinguished by its greater
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relntive breadth, more angular folding, less produced beak, and the more
regulnr transverse convexity of the pedicle valve,

This species is rare in the Rhaetian of the Northern aAlps where it
has only been recordcd at the Steinernes Meer near Salzburg, and in the

neighbourhood of the type locality in the Piesting Tal.

Dimensions of Figured Specimens:

length breadth thickness
18/12 16.0 14.3 9.0
18/13  20.1 19.1 11.5
18/14  18.9 16.5 11.5
18/15 16,2 14.3 9.0

Material:
Drnava, Slovakia - ¢.200, T.66; Luda Kamchya valley, Bulgaria - 4,

T.67; Kaisersteffel, (topotypes) Geol,Bundes,Vienna, 7 rot 19/3 - 12;
Vorder Mandling - 1, T7,68; Kitzberg - 2, T.69.
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TEXT-PL&TES 5.17 and S.18
Triadithyris gregariacfornis (ZUGHMaYER)




Text-plate S.17
Transverse section through the bilobed cardinal

process of Triadithyris gregariaeformis, showing

the invasion of the obsolete portions of the sockets
and the twofold division of the socket plates.
Detail of section 2.7, text-fig. S.lxvii x60

Text-plate 35,18

Transverse section of the left hand socket of

Triadithyris gregariaeformis, showing the tooth,

massive socket ridge, reduced outer hinge plate and
crural base (dark), Text-fig. as above, section

3.6 x75
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Toxt-fic, S.1lvii

Serinl transversc sections of Triadithyris gregariaeformis

(ZUGMAYER). Rhaetian; specimen from the Geol.Bundes.Vienna -

7 Rot 19/3 'K8ssener Schichten., Rechtes Gehiinge der nltengonges
bei Walleyz, Kaiser H.¥W., hinab in den Kaltengang.' This locality
lies in the Piesting Tnl, Lower sustria, and is almost certainly
the type locality. x4 Loop traceable to 6.9mus. Total
length of specimen 15,lmus. PC.Nr.40 Topotype.
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Text-fig, S.lviii

Serial transverse sections of Triadithyris gregariaeformis

(ZUGMAYER), Upper Norian; Bleskovy pramen, Drnava, north west
of Plesivec, S.Slovakia, Locality of BITTNER's (1890) specimens,
x4 Loop traceable to 8,3mms. Total length of specimen 17.8mms,
PC.Nr.4l.
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Text~fig. S.lix
Reconstruction of the loop of Triadithyris gregariaefornils

(ZUGMAYER). llade from the sections shown in text-figz., S.1lvii
x5

Both views show the ventral curvature of the crura into the

crural points and the descending lowellae arising directly

from then.
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Suborder Terebratulidina waaGEN, 1883
Superfamily Dielasmatacea SCHUCHuRT, 1913

Family Dielasmatidae SCHUCHERT, 1913

Remarks:
The Dielasmatidae is the only terebratulid family known to cross

the Palaeozoic-iiesozoic boundary, and as understood at present contains
a predominance of Mesozoic genera, Apart from the type subfamily three
others are recogniseds the monotypic and Palaeozoic Centronelloideinae
STEHLI, 1965, and the wholly llesozoic Nucleatulinae KUIR-WOOD, 1965,
and Juvavellinae BITTNER, 1896.

Subfamily Dielasmatinae, SCHUCHERT, 1913

Remarks:
The Dielasmatinae was founded by SCHUCHERT as a subfamily of the

Terebratulidae to include Palacozoic genera characterised by a short
loop with & transverse band. Subsequent revision was carried out by
&HOMSON (1926) to exclude the Cryptonellinae on the basis of its undivided
hinge plate; by SCIUCHERT (1929) who raised the subfamily to family
level, and CLOUD (1942). In addition THOMSON (1927) and DuGIS (1963)
discussed its content and relationship.

Prior to 1956 however, agrecment on a suitable classification for
this group was hindered by lack of information about the type genus
Dielasma KING. This was supplied by STEHLI (1956) and later the sub -
family was amended by MUIR-WOOD (1965) to include genera ‘having a
centronellid loop in early growth‘stages but later becoming short
terebratuliform!, and with the inner hinge plates either separated and
fused to‘the valve floor or joined along a low septum.

Although dental lamellae are present in the tyre genus, genera
without them were included by MUIR-WOOD (1965) and also by STEHLI (1965)
in his consideration of the Palaeozoic elements of the subfamily.
However, K.S.W,CLiPBELL (1965 p.69)'put more emphasis on the absence of
dental lamellae than on the shape of the hinge plates', and withdrew the

non-lamellate genus Hemiptychina from the Palaeozoic representatives
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as the type of a subfamily within his new family the Gilledidae.

Lacking dental lamellae Gilledia is superficially strongly reminiscent
of the Triassic genus Rhaetina, but it shows no centronellid stage in
the develorment of the loop as was revealed in Rhaetina by DiGIS (1958).
CLHPBELL stressed the fundamental importance of this difference.
Therefore there is no conflict over the position of Rhaetina. The bulk
of th¢ Palecozoic dielasmatinids have dental lamellae and their presence
or absence within the subfamily as defined on the nature of the loop,
may well be a useful feature in attempting to distinguish Triassic lines

of descent; Fletcherithyris CulPBELL is lamellate whereas dArctothyris

DiGIS and Rhactina are not. The writer would, however, hesitate to use
dental lamellae as radically as CuakiPBELL suggested.

Considerable flexibility in the nature of the cardinalie within the
Dielasmatinae was introduced on the reinstatement in the subfamily by
CLMPBELL (1965) of Beecheria. Following its inclusion by LICH:REV (1960),
STEHLI (1965) had placed it in the Heterelasminidaec attaching familial
significance to the division of the outer from the inner socket ridges.
CAMPBELL however demonstrated this to be without even generic importance,
but did suggest that following further investigation & Beecheria stock
might be isolated as 8 subfamily.

Even allowing Beccheria in the subfemily, it does not seem possible
to follow MUIR-WOOD (1965) and include Ldygelloides or Zugmeyeria in the
Dielasmatinea. Both lack inner hinge plates and the writer concurs with
DLGIS (1963) who established a new family for them - the Zugmeyerj?gae
(nom.correct pro Zugmayeridae DaGIS, 1963, p.71). It is perhaps unfortunate

that D4GIS chose the Rhaetian Zugmeyeria as the type genus, for apart from
two unillustrated reports one from Rumania (PREDA 1962), and the other by
KUHN (1942), that the writer has been unable to check and which must be
considered doubtful in view of the difficulty of identifying the species
externally, it has totally eluded collection since its oripginal description

by ZUGMAYER in 1880. On the other hand idygelloides was ground and figured

by DiGIS higself in the same publication, Nevertheless, since sdygelloides

is undoubtedly close to Zugmeyeria (and may even be synonymous with it),
the family may be used with confidence.
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Following CLOUD's suggestion (1942), the Rhipidothyridae was
prorosed by DuGIS (1965) as the ancestor of the Dielasmatidae in
opposition to the Cranaenidae favoured by STEHLI (1956a).
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Genus Rhaetina WAAGEN, 1882

1880 Gruppe A (Bipartitae), ZUGMAYER, p.8
1882 Rhaetina WAAGEN, p.334

1963 Rheetina WAAGEN; DAGIS, p.l42

1965 Rhacting WAAGUN; MUIR-WOOD, p.769

Type species:
Terebratula gregaria SUESS, 1854 p.l4, ple.2, figs.l4,15; OD.

Range and Distribution:
Norian of the Caucasus, Crimea and Pamirs.

Rhaetian of the Northerm Alps, Western Alps, Southern Alps,

Lombardy Alps, Slovakian and Rumanian Carpathians, Turkey and Iran.

Liagsic of the Northern Alps.
Rhaetina will certainly prove to include many species from the Middle
and Upper Triassic at present described in the catch~all genus, Terebratula.
R.pyriformis is already doubtfully known in the Carnian,

Included species:
Eight species have so far been described in the genus:

R.gregaria SUESS - the type.
R.pyriformis SUESS, 1854, p.l3, pl.3, figs.6-8
Returcica BITTNER, 1891, p.105, plsl, figs.6-8
R.taurica MOISSEIEV, 1932, p.598, pl.l, figs.l4-17
.Tobinsoni MOISSEIEV, 1947, p.78, Pl.9, fig.4
«beskessensis DAGIS, 1963 p.153, pl.23, figs.7=9
R.elliptica DAGIS, 1963 p.155, pl.24, figs.l=5
Re.caucasica DAGIS, 1963 pe159, ple24, fige6, pl.25, figs,1-3
The writer is doubtful about the distinction of g,turcica, Re.taurica

el o

and R.robinsoni and these species are discussed below.

Diagnogisg:
Small to medium sized; elongate oval to subpentagonal}; may be

biplicate. Pedicle foramen epithyrid in position, Loop centronellid in
early growth stages, later becoming terebratulid, Inner hinge plates

may unite over low dorsal septum, Dental lamellae absent,



Plate 19, figs.l1l-8;

1845
1851
1852
1853
1854
1856
1859
1861
1861
1861
1863
1863
1863

1863
1863

1864
1864
1865
1867
1869
1871
1871
1878
1879
1880
1884
1885
1889
1895

Terebratula
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Rhaetina gregaria (SUBSS)

text-figs.3. 1x-3.xil

biplicata SOWERBY; ZEJSNER, pl.6, figs.8-13

Terebratula

biplicatag;

Terchratula

SCHAFHAUTL, p.415

hiplicata SOWERBY var. rotunda, ZEJSNER, p.201

Terebratula

biplicatas;

Terebratula

SCHAFHAUTL, p.318

cregaria SUESS, (partim) p.l4, pl.2, figs.l4,15

Terebratula

biplicata, ZEJSNER, p.l37

Tercbhratula

Paveri WINKLER, p.22, pl.2, fig.8

Terebratula

gregaria

Terebratula

SUESS;

STOPPANI, p.88, pl.18, figs.1-14

grogsulus ? SUES3; STOPPANI, ».90, 1»1.18, figs.l7-19

Terebratula

gregsaria

Terebratula

aregaria

Tercbratula

sUss;
SUBSS 3

GUMBLL, p.400
OOSTER, p.5, pl.l, figs.1l-6

pyrifornis SULSS; O0O0STLR, p.6, pl.l, figs.7,8

Terebratula

gregaria

Terebratula

SUESS; DESLONGUILPS, p.6d, pl.37, figs.l-3

pl.Bbis. figs.1l-6

dipla SCHIFHAUTL, p.348, pl.70, figs.l-6

Tercbratula

indentata SOWLRBY; SCHAFHAUTL, (partim) pl.70, fig.7

Terebratula

non text p.347

Schafhacutli STOPPANI; DITTiLR, p.l49

Terebratula

gregaria

Terebratula

gregaria

Terebhratula

gregaria

Terebratula

gregaria

Terchratula

gregaria

Terebratula

gregaria

Tercbratula

gregariag

Tercbratula

SSSs
SUESS;
STUESS;
SUEGS
SUBESS
SUESS

RENEVIER, p.45

MsRTIN, p.254

DUMORTIER, p.79, pl.13, figs.9-12

QUENSTEDT, p.418, pl.50, figs.67-9
var. rotundiformis, TOULL, p.440
var. trigonalis, TOULi, p.440

LEPSIUS, p.240
ef . pregaria UHLIG, p.304, pl.5, figs.9-13

Terebratula

gregaria

Terebratula

gregaria

Terebratula

gregaria

Terebratula

greparia

Terebratula

yregarisa

SIS

SUESS;
SUESS;
SUESS 5
SULSS ;

ZUGMLYER, p.10, pl.l, figs.l-11

PaRONL, p.366, pl.1l, fig.3

HiuS, p.24, pl.l, figs.1l-15, pl.2, fig.7
GLYER, p.l5, pl.2, fizs.20-24

FUCINI, p.191, pl.T7, fig.l5
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1891 Terebratula turcica BITTNER, p.105, pl.l, figs.6-8

1892a Terebratula turcica m.; BITTNER, p.78, pl.4, fig.l-3

1908 Terebratula gregoria SUESS; wRTHLBER, pl.49, figs.ll,12

1909 Terebratula gregaria SUESS; TRAUTH, p.66, pl.2, figs.3,4
1917 Terebratula gregaria SUESS; GOETEL, p.111, pl.7, figs.5-8
1926 Tercbratula gregaria SULSS; MOISSEIEV, p.748, pl.23, figs.l~3
1929 Terebratula grezaria SUESS; DOUGLAS, p.644, pl.dd, fig.9
1929 Aulacothyris sp., DOUGLAS, pl.44, fig.l0

1938 Rhactina pamirensis n.sp. MOISSEIEV, p.38, pl.l, fig.3

1947 Rhoetina robinsoni n.sp. MOISSEIEV, p.78, pl.9, fig.4

1947 Rhaetina turcica (BITTNER); MOISSEIEV, p.79, 1l.9, fig.l
1962 Rhactina gregaria (SUESS); ALLASINAZ, pe33l, ple24, figs.l-3
1962 Terecbratula xregaria SUESS; PREDL, p.64, pl.l, fig.8

1963 Rhaetina gregaria (SUSS); DaGIS, p.143, pl.21, figs.14-19
1963 Rhaetina turcica (BITTWER); DAGIS, p.148, pl.22, figs.6-16
1963 Rhaetina robinsoni MOISSEIEV; DiGIS, p.150, pl.23, fig.6
1963 Rhaetina gregaria (SUESS); BELLONI, p.41l, pl.27, figs.l-3

Lectotype:
SUeBS's originals were formerly in the Geol.Bundes.Vienna, but

are now lost (Prof.R.SIEBER, verbal communication 1965). Of his three

figured specimens, one, fig.l3, is here Judged to belong to Triadithyris

gregariaeformis (ZUGMLYER) and its choice as lectotype would destroy

ZUGMaYER's species. Pig.l5 is of an anterior view only therefore the
original of figure 14 is here selected as lectotype.

Dimensions of Lectotype:
FProm SUESS's figure - length 28,0ums,,; breadth 24.0ums., thickness

12.0mms.

Type Locality:
SULSS gave the type locality as 'Mandling Wand bei Wallegg'. This

locality is marked on the Hohe Wandgebietes, Geol.Bundes.Vienna, and
specimens may still be obtained there from the debris of foruer vineyards.

Range and Distribution:
Norian of the Caucasus and Crimea,

Rhaetian of the French Western Alps, Swiss Vaudoise Alps, Northern
Alps, Lombardy iAlps, Slovakia, Poland, Rumenia and i.Iran.
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Liassic of the Northern i4lps, the Bergamo Alps and the Central
Apennines,

Diagmosis: , .
Moderately larye, ovate-subpentagonal terebratulids, Lnterior

commissure suleiplicate, folds and sulei strong in anterior part of
valves. Pedicle foramen large, mesothyrid in position. Beak ridges

rounded., Crural processes ascundent; transverse band medianly flattened.

Description: )
Rhactina gregaria encompasses a widely variable series of medium

sized, biplicate, ovate terebratulids, externally reuwiniscent of very
many Jurassic and Cretaceous specios, Specimens from different localities
may contrast markedly in size, but large individuals more than 3Omus.
long, such as that on plate 19, fig.l, are not common and arc rarely
found in the very large assemblages for which the species is notables
the specimens from Hindelang, particularly that of plate 19, fig.3,
are more representative. Typical nembers of the species are ovate-~-pent -
agonal in outline with a prominent beak flanked by rounded beak ridges.
Nevertheless the arca is well developed and clearly discernible; the
pedicle foramen is mesothyrid in position. The anterior coumissure is
suleciplicate, and the valves are folded accordingly for about half their
length., There is rarcly any suggestion of lateral sulei bounding the
pair of dorsal folds, but those bordering the median fold in the pedicle
valve are clearly developed. Just as there is much variation in overall
size from place to place so is there a considerable range in the develop -
ment of folding: a collection of about two hundred specimens from
Bodenshneid Gipfel by Schliersee contains none folded as strongly as is
the rale at Hindelang and all other localitics known to the writer.
The vast majority of Bodenschneid individuals are markcdly compressed
with only gentle flexing, and often simple, broad plication of the anterior
commigsure. The normal variability of the species is excellently shown
by HiAS (1885) in sixteen specimens,

4 pedicle collar and a prominent, bushy cardinal process arc present,

There are no outer hinge plates and the inner hinge plates extend
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obliquely from the sockets to the floor of the valve, where they flank
a low median ridge, and may exceptionally unite on top of it (c.ge DAGIS

196%, text-fig.63). The two specimens figured by STOPPANI 1861 as a vari

ety of T.gregarie differing in showing the trace of a median septun, and
described as T.grossulus 7, are of this type. The crural bases lie
along the inner edges of the socket ridges, and their processcs are

ascendent. The transverse band is medianly flattened.

Text-fig. S.1x
Serial transverse sections of Rhactina gregaria (SUESS). From

a loose block of Rhactian limestone; Vorder Mandling, by Waldegy,
Piesting Tal, Lower iAustria. 47°52'20''N, 33°43'20''L, X3

Loop traceable to 9.3mms. Total length of specimen 23.5mms. PC,Nr.53
Topotype.
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Remarks:
This is without doubt the commonest and most widely distributed of

Rhaetian brachiopods. Following its distinction from the Upper Jurassic
species T.biplicata with which it was confused by carly geologists, it
became recognised as an index fossil of the 4lpine Rhactian, However as
TRAUTH (1909 p.66) pointed out, it has been recorded several times from
supposed Liassic strata, and he cited the following authorss DUMORTIER
1867, UHLIG 1880, PARONA 1884, GEYER 1889, and FUCINI 1895, and himself
recorded it from the Lower or kiddle Liassic.

DUMORTIER regarded his material from the Haute Savoie (West Switzer -
land), as almost certainly from the 'infra-lias' (i.¢.Rhactian) despite
including R.gregaria in the second part of his monograph which dealt with
Liassic species, HA4S (1885) subsequently confirmed the level of these
specinens,

411 UHLIG's (1880) seventeen specimens from the western ilto Adige
(W.W.Italy) caume from one loose block without an accompanying fauna
and cannot be regarded as certainly dated., Similarly,GEYER's record
(1889 p.16) from the Liassic of adneth (nr. Salzburg) is no longer
acceptable following the redetermination of the relevant part of the
'Adnether Schichten' as uppermost Rhactian (ZAPFE 1963 p.253). However
the ocecurrence reported by GEYER in the Hierlatzkalk from Hierlatsz, by
Hallstatt (Upper hustria), that of TRAUTH in the Grestenerkalk by
Hinterholz (nr.Gstadt on the Ybbs, sustria), PiRONA from the Lower
Lias of 3.Roco di Ldrara in the Bergamo ilps, and FUCINI from the Liassic
of Monte Pisano (Central Apennines) seem credible. TRAUTH's material is
probably still available in the Nat.Hist,Mus.Vienna, and FUCINI's may
still be in the collections of the Univ., of Pisay PuaRONA had only one
specimen and did not give the place of its deposition. None of this
material has yet been examined by the writer, but GEYER's originals (four
of £fifty he collected) from the Geol.Bundes.Vienna arc refigured on plate
19 through the kindness of the Curator; Prof.R.SIEB&LR. The original of
plate 2, £ig.23 shows clearly the traces of two inner hinge plates, and
his specimens are undoubtedly dielasmatids. From GLYER's specimens (that

of fig, 20, here plate 19, fig.6, was his largest and is probably
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unrepresentative) and from the.figures .of other authors it is only
possible to conclude that they fall within the wide range of Rhaetinaa
gregaria, and must, for the present, be included in that species, However,
the Liassic et Hierlatz ococurs in isolated, transgressive pockets on
Triassic Dachsteinkalk and GEYER noticed that the preservation of his
specimens of Regregaria was different from that of the remainder of the
fauna, He discounted the possibility of derivation from the underlying
Dachsteinkalk because R.gregaria is apparently absent there, Even if
GEYER was correct, the exact level of R.gregaria, and also Fissirhynchia
fissicostata which accompanies it, should be investigated in the light of
WIBEDENMAYER's remarks (1963) on the condensation of the ammonite fauna

there,

‘Just as the wide range of variation of ﬁ,ggegaria makes it impossible
to recognise a distinct Liassic species, so is i% impracticable to
separate the Turkish Norian species, Rhaetina turcica, BITTNER, himself,

stressed the resemblance of the two species (1891 p,105) and distinguished
then only through the supposed plumpness of R,turcica, DAGIS (1963 p.149)
stated that the only 'sure criterion for distinguishing these species is
the size! (N.L.L.transln.). However, variation makes this an inapplicable
distinetion and all the specimens figured by DAGIS can be matched in
material from almost any of the numerous North Alpine localities, The
mach greater richness of R,furcica in comparison with R.gregaria which
DAGIS's lists of material show, is easily understood as the ratio
between differing locality collections of large and small R.gregaria,
Therefore, lthaetina turcica (BITINER), as interpreted by DAGIS (1963) is
included in the synonymy of Rhaetina gregaria (SUESS). Similarly,

BITTNER's figures of somewhat thick individuels simply reflect a locality
variant not greatly dissimilar to the specimens at Hindelang, and
certainly their continued acceptance as representatives of a distinct
species would give grounds for the erection of a host of !species! in the
Northern Alps, Therefore the original description of Terebratula turcica

BITTNER is also introduced into the synonymy of Rhaectina gregaria (SUESS).
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Rhaetina robinsoni MOISSEIEV, is recognised from anly one Caucasian

specinen, MOISSEIEV's original being refigured by DAGIS, and tHcre
seems very little doubt that it iz simply an unusually elongate

R.gregaria. HRhaetina robinsoni MOISSEIEV is therefore here included

in the synonymy of Rhaetina gregaria (SUESS).

Dimensions of Figured Specinens:

length breadth thickness
18/1 36.8 31.6 19.0
18/2 29.3 26.0 15.5
18/3 22,6 19.0 12.1
18/4 18.0 16.5 9.0
18/5 18.6 14.5 9.3
18/6 28.1 21.7 15.8
18/7 18.5 17.7 9.8
18/8 22,5 19.2 11.0

.

Material:
Ochsenberghlitte by Hindelang - 40, T.86; loc.cits ~ 16, B.M.N.H.,

B 39158; loc.cits - 2, B,M.N.H., B 39161; loc.cits - 3, B.M.N.H.,

B 391653 Hochalphiitte by Pfronten - 150, T.87; Bodenschneid Gipfel by
Scliergee - 150, T,88; Waidhofen a, d. Ybbs ~ 120, T.89; Vorder Mandling,
by Waldegg, Piesting Tal - 4, T.90; Kitzberg by Neusiedl, Piesting Tgl -
6, T.91; Bystry potok, west of Ruzomberok, Slovakia - 40, T.92; Saddle
north of Hlupy, Vysoke Tatry, Slovakia -~ 80, T,93; MaYa Swinica by
Zakopane, Poland - 90, T,94; Lejowa valley by Zakopane - 50, T.95;
Stryzyska ulp by Zekopene -~ 60, T.96% Val Frunsi, Ferice, jriegeni,
Rumania ~ 20, T,97.
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TEXT-PLATES S5.19 and S.20
Rhaetina gregaria (SUESS)




Text-plate S.19

Transverse section through the brachial umbo of

Rhaetina gregaria, showing the remains of the cardinal

rrocess lying between the oblique hinge plates, the socket
Tlates with their strong inner socket ridges, and the crural
bases, Specimen from Bystry potok by Gombas, west of
Ruzomberok, Slovekia., Section at 3.15mms, x10

Text-plate S.20

Transverse section of the left hand part of the hinge

plate of Rhaetina gregaria ?ssp.nov., showing the anterior

portion of the socket, the crural base (dark), the curved
hinge plate and the median ridge. Detail of section
3.45 text-fig. S.lxidii x12



Text-plate 5,19

Text-plate $5.20



Text-fig., S.1xi

Serial transverse sections of Rhaetina gregaria (SUwLSS).

Rhaetiansg Brem by Oberwdssen, Bavaria - 91 St.Johann in
Tirol., Specinen kindly donated from the collection of Prof,
DL, Pal,Inst.iunich, x3 Loop traceable to 10.lumms. Total
length of specimen 24.0mus. PC.Nr.43 Loop reconstructed

in text-fig.lxii




Text-fig. S.1xii
Reconstruction of the loop of Rhaetina gregaria (SUwSs).

Made fronm the sections shown in text-fig, S.1lxi x5
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. Rhaetina gregaria Tssp.nov,

Plate 19, figs.9-11; text-fig.S.lxiiis text~plate 5.20

Descriptions

From a single locality in Bavaria several hundred specimens were
obtained of a small Rhaetina apparently fully grown at 1l6mms. length,
14mms, breadth; and 9mms, thickness. In outline they are smoothly rounded
with a low, broad %eak and only a slight anterior flattening. Both
valves are regﬁlarly convex in lateral profile and there is only a little
median accentuation of the pedicle valve in anterior profile. The ant =
erior commissure is gently sulciplicate and this is reflected on the shell
surface which also shows fine radial striations and marked growth lines,

The internal structure is the same as that of R.gregaria. The
loop shows the same transverse flattening but is 50/% of the total valve

length in contrast to about 400.

Remarks :
The concentration of growth lincs near the anterior margin, the

sulciplication of the anterior commissure, and the:presence of folding,
albelt shallow, for at least a third of the length of the valves,; make it
certain that the specimens are fully grown and not juveniles artificially
concentrated., Therefcre they may be considered as either stunted, as a
subspecies of R.gregaria, or simply #s a separatc species.

Although the intimate association of a Rhactina with the coral
Thecosmilia is unusual, there is no evidence that it represented unfav -
ourable living conditions for the brachiopod. In fact the richness of the
locality indicates otherwise. In addition the only other accompanying

brachiopod, Zugmayerella wncinata, is not noticeably small and certainly

no smaller than at Hindelang vhere it occurs with typical R.gregaria.
The difference in proportionate length of the loop also indicates indiv -
iduality rather than overall reduction in size. Therefore stunting scems
unlikely.

Two other localities where R.gregaria is found with Thecosmiliag
are known to the writer. Of these Val Spirola in the Lowbardy Alps
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congigts of almost wholly of an exposure of massive limestone with vert -
ical, unfragmented corals, and brachiopods (previously unknown there) are
too rare to have any character as an assemblage. At aYa Swinica in the
Polish Tatra, many of the thin bedded limestones interspersed with shale
contain Rhactina and fragments of Thecosmilia. The washing of the speci -
mens down the profile makes accurate bed by bed collecting difficult and
was not attempted by the writer. 4lthough it is nctable that the total
collection from this locality is dominated by small specimens, those which
are approaching maturity are still some 30/ larger than those from Bavaria,
and very few have a comparable plumphess, broadness of bead and roundness
of outline. |

Therefore the Rhaetina described here may prove to have a distinect
and consistent character not matched at other localities. However, the
variation of R.gregaria is so great that it is inadvisable to establish
a closely related species on the evidence of one collecting point alone.
The creation of a local ecological subspecies or & separate species are

both possibilities and further collecting is needed.

Dimensions of Fieured Specimens:

length breadth thickness
18/9 13.0 12,0 7.0
18/10  13.1 12,2 7.3
18/11  15.3 14.0 8.0

.aterial:
About 350 specimens from Ampelsbach by Achenkirch, Bavaria;

R/44825= H/52700. From the middle part of the Rhaetian succession just
below Choristoceras mershi (see QUENSTEDT 1951).




- J v \/ﬁ\ y j

Toxt-fig. S.1xiii

Serial transverse scctions of Rhactina gregaria

?ssp.nov. Rhactian; ampelsbach by schenkirch, Bavariaj
R/44825:11/52700 x4 Loop traceable to 6.8uws. Total
length of specimen 1d.3mms. PC.Nr.63



Plate 18,

1854
1854
1859
1861
1861
1880
21890

1890

71892
1917
71932
1947

1947
71958
1962
1963
1963
non 1863
non 1863

Lectotype:s
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Rhactina pyriformis (SULGS), 1854

figs.1l-63 text-fig. S.lxiv

Terebratula pyriformis SUES3, p.13,; pl.3, figs.6-8

Terebratula aoria SURE3S, p.ld4, pl.3, fig.9

Tercbratula pyriformis SULSS; WINKLER, p.22

Terebratula horia SUSS; GUMBEL, p.400
Perebratula pyriformis SUESS; STOPPANI, p.89, pl.18, figs.15,16

Terebratula pyriformis SUESS3; Z2UGHAYER, p.l1l, pl.3, figs.12-21

UsPebratufe aff. piriformis SUESS; BITTHER, p.157, pl.39, figs.
12-14

Tercbratula piriformis SUESS; BITTNER, p.278, (partim), non pl.26,
fig.1l

Terebratula cfr. piriformis SUESS; BITTNER, p.21, fig.21
Terebratula pyriformis SUESS; GOETLL, p.l17, pl.7, figs.9,10
Rhaetina taurica HMOISSLEIEV, p.598, pl.l, figs.14-17

Rhaetina pyriformis SUESS, n.var,caucasica MOISSEIEV; p.77s pl.9s

Rhaetina skirdaensis MOISSEIEV, p.79, pl.9, fig.3

Terebratula vyriformis SUESS; MuHEL, p.145, pl.6, figs.l1l,2

Terebratula pyriformis SUESS; PREDA, p.64, pl.l, fig.l

Rhaetina pyriformis (SUESS); DaGIS, p.145, pl.22, fig.1-5

Rhaetina taurica MOISSEIEV; DAGIS, (partim) p.151, pl.23, figs.1,3

Terebratula pyriformis SULSS; OOSTER, p.6, pl.l, fig.7,8

Terebratula pyriformis SUESS; DESLONGCHAMPS, p.70, pl.B8bis. figs.

7,8

The originals of SUESS pl.3, figs.7 and 8 are preserved in the Geol.

Bundes.Vienna, but fig.8 was only fcferred to as ?pyriformis and therefore

the original of fiz.7 is selected as lectogype.

Dimensions

of Lectotypes

Length 59.lmms,., breadth 45.7ums., thickness 31.5aus.
Type Locality:

Kitzberg by Neusiedl, Piesting Tal, Lower iustria.

Range and Distribution:

Norian of Slovakia (Stratenska hornatins), the Crimea and Caucasus.
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Rhaetion of the Northern ilps and N,W.Rumania (Apuseni Mts.).
Probably the Carnian of the Northern Alps and the Bakony Forest (thgary).

Diagnosis:
Large Rhaetinas; anterior commissure broadly and flatly plicate; no

sinus; weak, broad fold. Beak very prominent, pedicle opening large.

Transverse band gently arched, Otherwise as genus,

Description:

Rhaetina pyriformig is a very large member of the genus, normally

reaching 40mms., and exceptionally as much as 60mms., in length (e.g. SUESS
1854, pl.3, fig.7, and GOETEL 1917, pl.7, £ig.9). In lateral profile the
brachial valve is always less convex than the pedicle valve due to a broad
slightly bowed, plication of the anterior commissure., A flat fold is
comnionly distinguishable, but no sinus is developed. In posterior view the
convexity of the pedicle valve dominates the brachial valve, often very
narkedly in young specinens, in the same manner as seen in R.caucasica
(see DAGIS 1963 p.,161, pl.24, fig.6, and pli25, figs.1-3), The hinge line
is smoothly curved and the cardinal margins pass gently into the ovate
outline of the shell, The beak is large, suberect, and has rounded beak
ridges, The pedicle opening is mesothyrid in position, Growth lines are
acconpanied on internal casts by faint longitudinal striations.

Internally the structure is typicalof the genus. The hinge plates are
nore widely separated on the floor of the brachial valve in the Austrian
specimen figured here, th:n in the specinen figured by DAGIS (1963 figed),

but this is quite normal internal variation.

Remarks:
There is no difficulty in distinguishing R.pyriformis from R.

gregaria or from the Caucasian species, R.caucasica, R.elliptica and R.

beskessensis, However, some confusion exists with R,taurica MOISSEIEV, and

the holotype of this species appears to fall within the range of R.
pyriformis. The specimen is from the Neorichn . of the Crimea and is one of
only five collected. Six years before he established R.taurica, MOISSEIEV
(1927 p.749) recorded R.cf.pyriformis with four specimens from the same
area, DAGIS (1963 p,222) repeats these records in general discussion but
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does not consider R.cf.pyriformis in his synonymies, He lists about 150
specimens of R,taurica from the Caucasus, most of which are from one
locality, but of the specimens he figures on pl.23 those of figs.l and 3
appear to be R.pyriformis, and those of figs.2, 4 and 5, R.elliptica,
Although DAGIS points out the obvious differences between R.tauriea and
several other Rhaetina species, he nowhere gives any means of distingui-
shing it from R.pyriformis, There are at present five species of Rhaetina
reported from the Norian of the Caucasus (or four if it be accepted that

R.turcica = Regregaria, -see above)and so many closely related species of

this genus from so restricted an area seems to the writer to be unlikely.

Therefore Rhaetina taurica is gquestionably placed in synonymy with Rhaetina

pyriformiss only further examination of the relevant Caucasian material can
confirm this.
Rhaetina pyriformis is present in the Upper Norian of Drnava,

although BITTNER's figure is probably of another species, In addition there
are a number of figures of R.cf.pyriformis from the Carnian (see DIENER
1920, p.87, for a full list), and those given by BITTNER of a specimen
from the upper part of the Carnian of the Bakony Forest, Hungary (1890 p.
157) and the middle part of the Carnian of the Vienna region (1892 p.21),
seem to fall easily into R.pyriformis, Three specimens kindly loaned to

the writer by Dr.M,GANEV from the ?Upper Carnian-Lower Norian of the

East Bulgarian Balkans have supported the view that R.ppyriformis is

rresent at this level,

Dimensions of Figured Specimens:

length breadth thickness
19/1 41.8 3247 20,5
19/2 27.1 22,5 12,0
19/3 27.9 22,0 13,1
19/4 22,0 17.1 945
19/5 48,0 3445 22,3

19/6 29,7 23,7 13,0



Material:
tilandlingbaver in der Oed, .. Kitzberg N,! as plate 19, figs.l-3.

~ 6, Geol,Bundes. Viemna, 5 rot 19/3; 'Kitzberg! - 6, Geol.Bundes., Vienna,
968; ' Mandling Wald' ~ 6, BJM.N,H.,, B 39202; Ober Kaisersteffel, Plesting
Tal - 3, Ta70; Steinplatte above Waidring -~ 15, T,71; Hirtenberg, Triesting
Tal ~ 3, T.723 Kitzberg by Neusiedl ~ 5, T.73; Hybe, Slovakia - 6, T.74;
Val Frunsi, Ferice, Ariegeni, Rumania - 8, T,75; Tarkaite, loneasa,

Rumania - 7, T4T6.



14.5

12.8

Text-fiz. S.lxiv

Serial transverse scctions of Rhnetine pyriformis

(SUESS). Rhaetian; Steinplatte by Waidring, Tirol; 47°
36'15''N., 12°34'30!''E, Collecteld lcose close to the point
indicated on text-plate 1. Locp traceable to 14.6mms.

Totnl length of specimen 34.2rms., PC.Nr.64
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Other Terebratulida from the Rhaetian.

Zugmeyeria rhaetica ZUGMLAYER, 1880

1880 Terebratula rhaetica ZUGMAYER, p.l3, pl.l, figs.30, 31
?1942 Terebratula (Zugnayeria)rhactica ZUGMAYER; KUill, p.133
?1962 Terebratula rhaetica ZUGM.; PREDL, p.64

This smnll species, with dental lawellae, but lacking inner hinge
plates, was described by ZUGM4YER from only two localities, Since then it
has not been certainly recognised, for the external appearance is not diag -
nostic and neithsr KUHIN nor FRED:A sectioned material.

WALGEN (1882 p.334) made the species the type of a new genus, Zugueyeria,
on the basis of ZUGMAYEk's 'Cardinal-Schliff' (1880, pl.1, fig.23) and
DAGIS (1963 p.171) used it as the type of his family, the Zugueyeriidae
(nom.correct. above, pro Zugnayeridae DuaGIS, 1963 p.171). This family was
subsequently regarded by MUIR-WOOD (1965 p.768) as a junior subjective syn -
onym of the Dielasmatinae., The writer is not in agreement with MUIR-WOOD's

decision and it is forther discussed in Rewarks wnder Dielasuatidae.
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ADDENDUM

GEYER, G, 1889, Uber die Liasischen Brachiopoden des Hierlatz bei
Hallstatt. Abh.geol.Bundesanst., Wien. 15, 1-88, 9 pls.




PLATE 1

Figs. 1-10. Fissirhynchia fissicostata (sUESS). x 1.5

1. Lofer Graben between KHssen, fust. and lteit in

Winkl, Bav. Specimen from quiet water environment
showing oval shape and very swall pedicle opening.

2. 'Rechtes Geh#inge des Kaltenganges bei Vallegg, Kaiser
N.i7., hinalb in den Kaltengang.' Geol. Bundes, Vienna.
6 rot 19/3.

3. Vorder liandling by Waldegg, Piesting Tal. From coarse
sandy limestone and showing protrusive beak, See also
figz.10. Topotype.

4. Locality as fig.Z2.

5. Upper Norian of Drnava, S.Slovakia, The flatness of
the brachial valve is notable in views b. and d.

6. Steinplatte by Waidring, (5tp. 1 on text-plate 1),

7. 'Brand', - Yiesting Tal., Pal.Inst.Univ. Vienna,
ZUGMAYER colln. Original of ZUGWLYER (1880), pl.4,
fig.1l4.-var. applanata GUWBLL (1861).

8. Locality and source as fig.7. Original of ZUGLIAYRER
(1880), pl.4, fig.17.- var. longirostris GUMBEL (1861).

9., Upper Norian, Drnava, S,Slovakia (as fig.5).

10, Vorder Mandling, Piesting Tal, (as fig.3).






PLITE 2

Figs. 1-2. Fissirhynchia fissicostata (SUESS) x 1.5

.

1. Hierlatz by Hellstatt, Aust. Geol.Bundes. Vienna,
2907. Original of GEYER (1898), pl.6, figZ.32.

2. Locality and source as fig.l

Fizs. 3-7. Osmarella starhembergica (ZUGKAYER). x 1.5

D

3-4., 'Brand' - Piesting Tal, L.Aust. Pal,Inst.Univ,
Vienna, ZUGAYER colln. Originals of ZUGLAYER(1880),
w1.4, fiz. 19 - fie.d, lectotype and 21 - fig.3.

5-7. Locality as above., Topotypes.






PLATE 3

Figs. 1-5. Gen.nov.i4, sp.nov.i, x 1.5
tilarmorgrabven bei Mittenwald', Bav. 3B.u.N.H.

B 24614. These are the only specinmens known.

Figs. 6-7. Piarorhynchia of. P.juvenis (QULNSTEDI)x 1.5.

6. Hohe Mandling, by Waldegg, Piesting Tal, L.aAust.
7. Ober Kaisersteffel also by waldegy.

Fig, 8. QOsmarells sp.nov.

Ober Keisersteffel, by Waldegg, Piesting Tal, L.hust.






PLATE L

Figs., 1-2. Gen.onov,h sp.nov.B x 1.5

Juchtenkopf by Pertisau, hchensee, Aust.

Figs. 3-5. Gen.nof.ﬁ sp.nov.C x 1.5

Lahnenwies Graben near Parchant, Bav.






PLATE 5

Figs., 1-7. Austrirhynchia cornigera (SCHAFHAUTL). x 1.5

1-2, Koth-ilpe, north of Bayerischzell, Bawv, Topbtypes.

3. 'Bistro!' - now Bysﬁry potok, west of Ruzomberok,
Slovakia, Pal.Inst.Univ., Vienna, ZUGMAYER colln.
Original of ZUGWM4YER (1880), pl.4, fig.30 - Karpatische
Form!', x 2.

4. 'Kaisersteffel! - Piesting Tal, L.aust. Pal.Inst.
Univ. Vienna, ZUGHAYER colln. Original of ZUGHMAYER
(1880), pl.4, fig. 31. -'Kdssener Form'.

5-7. Axelstein by Jachenau, Walchen See.






PLATE 6

Figs. 1-4. Calcirhynchia subrimosa (SCHAFHsUTL). x 1.5

1+3. Lofer graben between K8ssen, sust. and Reit im
Winkl, Bav. Globose specimens from a probable
cclonial assemblage of about 250. Topotypes.

4. 'Weissloferbachgraben, bei Reit im winkl'. Nat.hist.

Mus. Vienna. D 3769, Very similar to lectotype.
Topotype?

Figs. 5-6. 2Caucasorhynchia sp. x 1.5

5. 'Ober Weidring', Tirol, Aust. WHNat.hist.Mus. Vienna.
1963 Nr.563/5. Possibly from the slopes of the
Steinplatte reef,

6. !'Schwarzlofer iAlm', by the Steinplatte reef as above.
ZUGM4YER colln, Pal.Inst.Univ., Vienna,






PLATE 7

Figs. 1-5. Calcirhynchia cf. §? pectiniformis (CANAVARI); TRAUTH
x 1.5

1-2. ‘'Mandling Wald' by Waldegg, Piesting Tal, L.Aust.
B.i.N.H., fig.1 - BB 43205; fig.2 - BB 43207.

3, Ober Kaisersteffel, by Waldegg, Piesting Tal, L.Lust.

4, Upper Worian, Drnava, S.Slovakia.

5. Source and locality as figs.1-2. BB 43206,

Figs. 6,7. Calcirhynchia cf. C. obtusifr-ns (SUESS). x 1.5

6. 'Brand' - Piesting Tal, L.aust, Pal.Inst,Univ, Vienna.
ZUGULYER colln. Original of ZUGHMAYER (1880), Pl.4, fig.
29.

7. TUpper Norian, Drnava, S.3lovakia.

Fig. 8 ?Calcirhynchia fringilla (BITTNER). x 1.5
Carnian, Oberseeland, S.Alps. Geol.Bundes. Vienna,
BITTWER colln. Holotype of BITINER (1892), pl.4, fig.23.







PLATE 8

Figs. 1-7. Vindobonells katzeri sp.nov. x 1,5

1-5. Originals of ZUGLAYER (1880), pl.4. Pal.lnst.
Univ. Vienmna. ZUGHMAYER colln.

1. 'Keisersteffel! - Piesting Tal, L.Aust. - fig.24.
2. "Worder Mandling'! - Piesting Tal. L.Aust. - fig.22.

3. Original preparation for fig.lZ2.

4. Hindelang, W.Bav, - fig.26.

5 'Kitzberg! by Neusiedl, Piesting Tal.
6. Paratype showing muscle scars. Locality as fig. 7.
Te 'Hirtenberg unweit stldlich des Kalkofens am rechten

Tricsting Ufer, links vom Fussteig nach Enzesfeld!',

Geol.Bundes. Vienna, 3 rot 9/5. Holotype.






PLATE 9

Figs, 1-8. Vindobonella katzeri sp.nov, x 1.5

1-4, Hybe, by Liptovsky Iikulas, Slovakia. Locality of
GOETEL (1917). Scries of specimens from a single
block., Collected, and kindly lent, by Dr.i.SIBLIK.
Fig.4 shows notably extensive ribbing.

4-8. 'Rechtes Geh#nge des Kaltenganges bei Walleyg,
Kaiser N.W., hinab in den Kaltengang.' Geol.Bundes.
Vienna, 9 rot 19/3.






PLATE 10

Figs. 1-4. Carapezzia geyeri (BITTNER) x 1

1. Ober Pirkach, Drau Tal, S.Alps. Original of BITINER
(1898), pl.12, fig.6. Lectotype. Geol.Bundes. Vienna, 3276.

2-3, Topotypes. Juveniles.

4. Topotype.sh..ing ;-1lial markings. Geol.Bundes, Vienna,

Figs. 6-T7. Mentzeliopsis cf. M.meridialis DaGIS. x 1

iarmor Graben by Mittenwald, Bav.

Fig, 5. Oxycolpella sp.nove x 1
Hybe, by Liptovsky Mikulas, Slovakia.,






PLATE 11

Figs. 1-3. Sinucosta emmrichi (SUESS). x 1

1. ‘Kitzberg' - by Neusiedl, Piesting Tal, L.Aust.
Pal,Inst.Univ. Vienna. ZUGMAYER colln. Original of
ZUGHAYER (1880), pl.4, figs.i-3.

2. Hybe, by Liptovsky Mikulas, Slovakia.

5. Kitzberg, as fig.l. Pal.Inst.Univ. Vienna,
ZUGHAYER colln,

4., Vorder iandling, Piesting Tal, L.Aust.

Figs. 5-T. Laballa suessi (ZUGMAYER). x 1

5. Ober Kaisersteffel, Piesting Tal, L.Aust.
6-8. Hirtenberg, Triesting Tal, L.hust., (Fig. Tc is
inverted).,






PLATE 12

Figs. 1-2. Zugmayerella koessenensis (4UGMAYER)., x 1

1. ‘'Kitzberg' - by Neusiedl, Piesting Tal, L.fust.
Pal.Inst.Univ. Vienna, ZUGMAYER colln, Original of
ZUGMAYER (1880), pl.3, fig.2. Lectotype.

2. Locality as fig.l, Pal.Inst.Univ. Vienna, ZUGHMAYER
colln, Original of ZUGMAYER (1880), pl.3, fig.3.
Juvenile. Syntype.

Figs. 3~-6. Zugmayerella uncinata (SCHaFHAUTL). x 1

3. '3istrc! - nev Bystry wobek, Slovikis, Pxl.Inst.Univ
Vienna, ZUGMAYER colln. Original of ZUGMAYER (1880), pl.3
fig.l.

A, Axelstein by Jachenau, Bav. See also text-plate S.9.

5. 'Kaisersteffel' - by Waldegg, Piesting Tal, L.Aust.
Pal,Inst.Univ, Vienna, ZUGHM&YER colln., Original of
ZUGMAYER (1880), pl.3, fig.6 - Spiriferina austriaca
SUESS. See text-plate S5.9.

6. Wildfellalm by Spitzingsee, Aust.







PLLTE 13

Figs. 1-5, Oxycolpella oxycolpos (SUESS). x 1

1. 'KYssen' - Lofer Graben between K¥ssen, Aust. and
Reit im Winkl, Bav. Geol.Bundes. Vienna, 1074.
Original of SUESS (1854), pl.l, figs. 1-4. Lectotype.

2. Locality as fig.1l. Topotype.

3. Locality and source as fig.l. Origsinal of SUESS (1854),
pl.1l, figs.5-7. Syntype.

4, Locality as fig.l. Topotype.

5. Marmor Graben by Mittenwald, Bav.

Figs. 6-8. Neoretzia superba (SUESS). x 1

6. '"Brand' - Piesting Tal, L.4ust. Pal.Inst.Univ.
Vienna, ZUGMAYER colln. Original of ZUGHAYER (1880), pl.d,
fig.6.

7. Hirtenberg, Triesting Tal, L.aust. Topotype.

8. Upper Norian, Drnava, S.Slovakia. Topotype of
BITTNER's (1890) species Retzia superbescens.







PLATE 14

Figs. 1-2. Mentzelia cf. M.glabra DAGIS., x 1
Hohe lMandling by Waldegg, Piesting Tal, L.Aust.

Fig. 3. PTientzelia praecursor (ZUGHAYER). x 1

'Kaisersteffel' -~ by Waldegg, Piesting Tal, L.Aust.
Pal,Inst.Univ. Vienna, ZUGILYER colln, Original of
ZUGMLYER (1680), pl.4, figs.4,5. Holotype.

Figs. 4-8. 1'Zeilleria sustriaca (ZUMMYER). x 1

4. 'Eaisersteffel' - by Waldegg, Piesting Tal, L.sust.
Pal,Inst.Univ. Vienna, Original of ZUGMiYER (1880).
pl.2, fig.1l3. Lectotype.
5. Hirtenberg, Triesting Tal, L.Aust.
6. Brand, Piesting Tal, L.Aust. Pal,Inst.Univ. Vienna,
ZUGLILYER colln.

7. Locality as fig.6. Juvenile,

8. Locality and somrce as fig.6. Original of ZUGHAYER
(1880), pl.2, fig.1l2, x 1.5, 8c. x 1. Syntype.






PLATE 15

Figs. 1-3. ‘'Zeilleria' kitzbergensis sp.nov. X 1.5

Kitzberg, by Neusiedl, Piesting Tal, L.hust. Fig.z,

holotype; fizms. 1,3 wmetatypes.

Figs. 4-8. ‘'Zeilleria' elliptica (ZUGHAYER), x 1.5

4, Ascher, by lkilesenbach, Piesting Tal, L.Aust.

5. Kitzberg, by Neusiedl, Piesting Tal, L,Aiust. Topotype.

6. Locality as fig., . Pal.Inst.Univ. Vienna, ZUGMAYER
colln, Original of ZUGMAYER (1880), pl.2, fig.6.
Lectotype. A

7. locality and sourcc as fig.6., Original of ZUGHLYER
(1880), pl.2, fig.7. Syntype.

8. Iocality and source as figs.6,7. Original of ZUGKAYER
(1880), pl.2, fig.8. Syntype.






PLATE 16

Figs. 1-4. ‘'Zecilleria! cf. 'Z,! elliptica (ZUGHAYER). x 1.5

o

1,2,4. L18hn, by Lermoos, Bav.

3. Hohe Mandling, Piesting Tal, L.aust.

Figs. 5-7. 'Zeilleria' waldeggiana (ZUGHAYER). x 1.5

5. Kitzberg, by Neusiedl, L.Aust.

6. 'Rechtes Geh#nge des Kaltengangs bei Wallegg, Kaiser
N.W., hinab in den Kaltengang'. Geol.Bundes. Vienna,
4 rot 19/3. Topotype.

7. 'Kaisersteffel! - Piesting Tal, L.Aust. Pal.Inst.Univ,
Viemna, ZUGMLYER colln, Original of ZUGHAYER (1880),
rl.2, fig.1ll, Holotype.

Figs. 8-10. !'Zellleria!' neugiedlensis nov.sp. x 1.5

8, IKaisersteffel' - Piesting Tal, L.&iust. Pal.Inst.Univ.
Vienna. ZUGLLYER colln, Original of ZUGHAYER pl.2, fig.9
'Jugendform der W.norica',

9-10. Kitzberg, by Neusiedl, Piesting Tal, L.Lust,

Fig.9 - holotype. Fig.l0 - metatype.






PLATE 17

Figs. 1-9. hustrilleria norica (SU#ZSS). x 1

1. ‘'Kitzberz' - by Neusiedl, Piesting Tal, L.hust,
Geol.Bundes. Viemna, 970. Original of SUKSS (1854),
pl.3, fig.4. Lectotype.

2. Steinplatte, by Ober Weidring, Tirol, iust.

5. Vorder Mandling, by Waldegg, Piesting Tal, L.iust,

4. 'Kitzberg, Nordseite! - Piesting Tal, L.sust., Geol, '
Bundes. Vienna, 970. Topotyrpes

5. Hirtenberg, Triesting Tal, L.Aust.

6. Locality and source as fig.4. Topotype. Shows marked
anterior flattening,

7. Locality and source as fig.l. Original of SULSS
(1854), pl.3, fig.l. Juvenile.

8. Xitzberg by Neusiedl, Piesting Tal, L.isust. Juvenile.

9. No locality known. Pal.Inst,Univ., Vienna, ZUGHAYER
colln, Original of ZUGMAYER (1880), pl.2, fiz.2,






PL.TE 18

Figs. 1-8. Rhaectina gregaria (SUESS). x 1

1. 'Kaisersteffel! - Piesting Tal, L.aust. Pal.Inst.Univ.
Vienna. ZUGHMAYER colln. Original of ZUGMAYER (1880),
pl.l, fig.2 v

2. Bren by Oberwdssen, Bav. Specimen kindly donated from
the collection of Prof. Dhilll, Mumich.

3-4. Ochsenberghlitte by Hindelang, BHav,

5-7. Liassic, Hierlatsz ijHallstatt, Aust. Geol.Bundes.
Vienna, 2937. Originals of GEYER (1889), pl.2, figs.
20-24. Fig.5 - fig.23; fig.6 - 203 fig.7 - fig.22;
fig.8 - fig.21.

Figs.9-11. Rhaetina gregaria ?ssp{hov. x 1l

Ampelsbach by 4chenkirch, Bav,

Figs. 12-15. Triadithyris gregariacformis (ZUGMsYER) x 1

12. 'Rechtes Geh#inge des Kaltenganges bel Wallegy,
Kaiser N.W., hinab in den Kaltengang.' Geol.Bundes,
Vienna, 7 rot 19/3.

13,15, Drnava, S.Slovakia. ILocality of BITINER's (1890),

specinens.

14. t'Kaisersteffel' - Piesting Tal, L.Aust. Pal.Inst.
Univ. Vienna, ZUGAYER colln. Original of ZUGMAYER
(1880), pl.l, fig.26.






PLATE 19

Figs. 1l-6. DRhactima pyriformis (SUESS). x 1

1-3, 'Beim obheren liandlingbauer in der QOed. Hinter -
mannbaver ., Kitzberg N.' - Piesting Tal, L.kust.
Geol.Bundes. Vienna, 5 rot 19/3.

4. Kaisersteffel, by Waldegg, Piesting Tal, L.Aust.

5« 'Kitzberg Nordsgite'! - Piesting Tal, L.Aust. Geol.

Bundes. Vienna, 969.

6. 'Enzesfeld! - Triesting Tal, L.Aust. ~Geol,Bundes.

Vienna, 933, Holotype of Terebratula horia SUESS,
1854, pl.3, fig.9. o Ca
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RHAETIAN BRACHIOPOD ASSOCIATIONS
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. (small
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0. oxycolpos A. norica -R. pyriformis

F fissicostata Z uncinata

C. subrimosa

REEF AREA- WESTERN N. ALPS
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(algal crusts and
Megalodon )

0. starhembergica

R. gregaria

A wide variety of species

Z. uncinala R. pyriformis

V katzeri Z. koessensis

S. emmrichi

NON REEF AREA- EASTERN N.ALPS AND CARPATHIANS
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