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The fresil vereleore hcaliny of Saine-Micolas-de. o, near Mamcy in castere Frionge, s well Kaowis 4
huveng vicleled an ssemblage of carly mummal teeth. I b wswslly efensd ot = Rhaction ™ folkem mg
bocal lichcsermaprophic psge. Amphibizn remains froms Som1-Niceas e o incluede innereearns, sherisal
Plates anid s chvicle of plagiosingzls (of, Magiessee ) and a puliging feagment refernod e capitosaan

The rupgibes are reproescmted by leeth of the phygsour Barodes oo {Flueie ), i prosmeopsi
s s st precompsagaathid soclureaues. The age dssizamend o e Bl is ninl
satmlving, Pecause the Rhaction stage is of doubilful status ancd is being atsngdasned By o isrisany
aumber wl siratigraphess. ool shoubl mon e used in the Gereime Beati Because of the inpssaibiling o
praperournsfition with the Alpine Realm, Crar eomparisaen of the amphilbiam ) repnlie esembla ec fronn
Sant-Micokis.de-Fore with Faenas lrom the Keuper of Geomuny shows Lt there ine ks ressinldisas,
wilh the asscilage fronn leveds refeesed o the Enallonmergelan HnBwestalt o ceninf CGermaay . [ thios
soemmis likely eher Ve Saant-Micoks-dePaort Guends of Lare Al Keaper age D plave an Ui sbasdarnl
warine -l stratigrapliéc scale may be close to the by begween Maldle snd Eate Sorean (i
Khaziiin beang considered as the cquivalens of the Lite Norian|

INTRODUCTION

Fossil vertebrate remains have been reporied in the late Triassic beds of the VICiny
of Swint-Micolos-de-Port (Meurthe-gt-Moselle, costern France] sinee the 1thh cen-
tury. As cairly ax 1831, Levallods mentioned the occurrence of bones in e soeezllod
Cgres anfracliasique,” o I862. he added thit there is “une couche 3 déhris de
posissans el de sauriens™ in the pees infra-liasigue south of Saint-Ncalas-de-Por
{Levallos, fRG2, o 2730 Later, in 1928, Coyg roy mentioned Sain-Micobs-de- Pore
smang the main vertebrate localities of the Upper Keuper of Lorcaine, In 1971,
Linegicr wrie [ 64

Lo corricre alivee ane e 'wne prande fchese conspromnt des auiiliees, des Ik ST e
aplushenes grouges sl Vertdhnds, des verichres shnsales of candiles, plhiahiiges, =nfles il puaros
e covite mdelindbinare . 11 en gl dle seivee Udwalinisn o By alenture 8 one q,lmlli'p,';,' . :_':-_-:.-\.'\,- s =
stitchen de Croissineos i e Gid et o (el vimns e Crwstoelian | ptin b sera peesidibe de condiomes
Penmsiomoe des STl ores sur e Siuele |.|'I|i'\-\.I||I||I__I||; LN T R H T

Hoe ailser sonnammmced o detailed stuely of these vertebrane remains, wihich has not been
jruhlesbasd
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lmterest in the Saint-Nicolas-de-Port locality has much increased since the washing
and screening of large amounts of sediment by one of us (G.W.) and P. Coupatez
[ Brussels) has led 1o the discovery of mammal teeth (Russel] e af., 1976). Papers
have been published on the mammats (Sigogneau-Russell, 1978, 1983a, 1983b) and
on the dipnouns (Martin e al., 1981) of the locality. However, the amphibian and
reptile remains, although abundant, have been mentioned enly in a preliminary
faunal list (Sipognesu-Russell ef af., 1979). The aim of the present puper is [0
describe the amphibian and reprile material in the Wouters cellection (now in the
Institet roval des Sciences nuturelles, Brussels), and o iry touse it for losiratigra-
phic purposes, So far, the age of the locality has not been established with sufficient
precision. It is usually referred to the “Rhaetian,” but, as will be seen below, the use
of this stage nome s, 1o say the least, disputable, and can be misleading. We have
tried to compare the amphihian and reptile faunal assemblage from Saint-Micolas-
de-Port with well known late Triassic faunas from Germany, in order ta dete rmine s
stratigraphic posiien more accurately,

The fossils described below belong to the Wouters collection in the Institut roval
des Sciences noturelles de Oelgigue (Brussels), under general mventary number
G 26857, They have been collected in @ quarry south of the town of Swint-Micolas-
de-Port (weteally on the territory of Roesiéres-aux-Sahines). & location map and 2
svnthelic section have been published by Lavgier (1971), There is also a detailed
section in Al Khalib's thesis (1976),

The Saim-Micolis-de-Port guarry shows a succession of sand, sandstone and cly
beds, with inlercalated bone-beds. The main bone-bed is at the base of the section,
and most of the [ossils described in the present piper come from . AT R hatily (1976 )
hies fomendd thaet (he sinds show some pranulometric charscters of river and beach
deposils, and has interpreted the Sant-Micolas-de-Port sediments as deposited in
very shallow marine conditions, very close 10 the continent,

SYSTEMATIC DESCRIPTION

Cliss Amphibis
COrder Temnospondyli
Subarder Plugiosauria
Famaly Plagiosauridae

cf. Flagiosanris

The Plagivsridae are represented by abundant remains (Figure 1, A o F). More
thitn 31 veriebral centri are present in the collection; they are nearly eylindrical. with
concave anterier and posterior articular Gaeces. Their length vanes from 5 1o 1H mm
These fosxils are vsoally much worn, and show few morphological details, The dorsul
Gee is wandly Qanened, gl sometimes shows a median groove bordered by the
insection surfaces forithe neunilarch {which has been lost inall specimens), O some
centri, ane or twa pairs of ariicular feers, inoa dorsolaeral position, con b seen;
rile articulated on them. These verebral centra show the typical morphofogy of
plagioesiurid inereentei; they strongly resemble, for instance, those foumd in 1917
during military cxeavations in the Keuper of Bénomont Wood (near Lundville,
castern France) and described by Piveteag in 1928, There are alse mamy ressm-
blamees with the nbundont plagiosaionid intercentea found in the Lipper Ladiniin
Kapivreell Iocality.in Boden-Wiirttemberg {Wikd, 1980, wnd kept in the Staatliches
PMuscum Far Maturkunde in Soaitgart.
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AMPHIBIAN AND REFTILE REMAINS

FIGURE 1  Amphibian remams (roem the late Triassic of Saint-Micolas-de-Por [ Meunbe-ci-Massil
emstern Fr ange ). A B kel davicle af of . r"'l'ﬁg.'\-'l'iu'.'lr.i.\ Cadtlh, o Sorsal (A and ventrzl B views: O DL E.
Fi plagiosaurid intercentra a2604 (C, [0 and A (2615) in anterior (T, Ep and ket latend (Y, F) views: G
fragment af the =i palatine of a capitosauwrid () 22617, All specemens = 1, Codlecinoa: Iasnitun poval des
Sesenccs nalurelles de Belpigue (Brassebs) f-'hnn_:g:.npln by . Abeaal

An incomplete clavicle (a2616, Figure 1, A-B) from Saint-Micolas-de-Port also
belongs 1o a plagiosaurid. Its posterior and anteriormost parts are broken. The
ventral and lateral faces of this bone show a dense omamentation of rounded
tubercles changing into irregular ridges toward the ends of the bone. The ventral and
lateral faces meet at nearly right angle anteriorly; this angle hecomes more apen
posteriorly, The lateral face, as preserved, is shaped like a right-angled triangle. The
darsal face shows, in its anterolateral part, a strong ventrally direcied process, more
or less perpendicular to the ventral “plate™ of the bone; posteriorly to this process,
there is a vast trizngular surface limited by the lateral edge and by an oblique ridge,
wiuch meet at the base of the process. Farther forward. and medially, there is
another triangular surface, with its summit pointing toward the process; it seems
be the articular surface for the lateral process of the imerclavicle, The most
amteromedial part of the bone is broken. This bone is remarkably similar 1o the
clavicle of Plagiosaurns depressus from the Keuper of Halberstadt figured by Jaekel
(1914, Figure 29). As shown by Nilson (1937), lackel's interpretation of the
shoulder girdle of the Plagiosaursdae is probably erroncous, because Jackel mistook
the anterior part for the posterior part. According to Milsson's interpretation, the
cpectmen from Saint-MNicolas-de-Port would be a left clavicle, A detailed comparison
with the various Plagiosauridae known from the middle and upper Triassic is not very
easy, because the clavicle has not always been described in much detsil. By its
general shape, the specimen from Saint-Nicolas-de-Port is remimiscent of the
plagiosaurid clavicles from Kupferzell, which have been referred to Plagiosrer i
Fraas (Wild, 1980}, but it differs from them by the implantation of the dorsal process.
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which is higher, more upright and narrower in the form from Saint-Nicolas-de-Port.
Comparison with Gerrathorax rhacnicus, described by Nilsson (1937, 1946) from the
“Rhaetinn” of Sweden, 15 more difficult, becawse the clavicles of this animal are not
completely preserved, Nevertheless, Nilsson (1937) remarks that i Gerrorharax
rhaeiicus the posterior part of the clavicle is definitely weaker than in Plagiosaeres
depressus, with a different outline. As far as can be ascertained, the clavicle from
Saint-Nicolag-de-Pon shows a well developed posterior parl, as in Plagiosdnurns
depressus from Halberstadi. Of all deseribed plagiosaurid clavicles, that of Plagio-
sawerus depressus resembles the Saint-Nicolas-de-For specimen most closely, as far
as morphology and proportions are concerned, This is the reason why we refer the
specimen to the genus Plagiosarris,

A few specimens bearing the same ornamentation as the clavicle described above
can also be referred o plagiosaurids. One of them, very fragmentary, could be a skuil
hane, the others probably are dermal plates. The Plagiosaundae are known 1o have
been covered with an armour of ornamented dermal plates (Huene, 19224; Milsson,
(937, 1946 Wild, 1975, 1980). One of the plates from Saimt-Micolas-de-Port,
elongated and with a concavo-convex cross-section., seems 1o he a ventrolateral plate
of the type deseribed by Nilsson {1946} in Gerrothorar rhaeticns; these plates formed
a longitudinal row along the bady,

Inthe nhsence of skull remains, an identification of the plagiosaurid material is not
casy. The morphology of the vertebrae and dermal plates docs not allow a sale
mlentification at the generic level, The plagiosaurid material from Saint-Nicalis-de-
Port is thus referred 10 Plagioyuurns on the basis of the clavicke,

Subworder Stereospondyli
Superfamily Capiosauraides
Family Capitosauridie?

The Iocality has also yielded a skull hone fragment of a large amphibian, which is
apparently a fragment of a left palatine. 1ts morphology indicates that it unlikely 1o
belong 1o a plagiosaurid. The specimen (02617, Figure 16G) shows a flat, smooth
dorsal surface, and a Literal surfooe af right angles with the dorsal surface, The lieral
surface is covered with irregulir sinwous grooves and seems 1o be o sutural surbice
far the maxilla, The ventral Face exhibaz strong reliefs. In the antenor regrn., Lthere
is the posterolateral part of 1 vast rounded depression. about [ em deep, which may
ke a pit for the insertion of a very large tooth (“palatine tusk pat” of Welles and
Cosarifl, 19630, Just behind it there g5 0 broken tooth, the section of which shows a
distinet kabyrinthodont structure; what remains of this tooth indicates o dimeter of
at leust | oem at the level of the break, Posterolaterally to this wwnh, there was i row
of smaller labyrinthodont teeth: two of them. represented anly by their insertion
areds, are visible, with diameters which decrease toward the rear.

This bone frugment ebviowsly does ot allow i very acourate identafication, 11 docs
not resemble the palatine of the Plagiosauridae, but is rather reminiseent of that of
some capitosarids, such as Cvelotsanrnes and Mastodeesanriy, in which there i,
behind the choana, a pit containing a very large tooth, fallowed by a tooth row of
variable ength. in which the weeth beeome smuller toward the rear. In the Metopo-
sauritdae, there is also o pair of large teeth on the palatine, followed by o row of
srller teeth, bat this weoh row is mare lateral than posie nor relative wethe choana.
The specimen from Swint-Nicolas-de-Port seems 1o be more reminiscent of the
capitosaurid condition. s fragmentary staie dovs not warnint an scdentilaclioe i 1he
peaeric level, and we thenefore refer e it a5 an imdeterminate apisinil
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Class Fepulia
Subclass Archosauria
Order Thecodontia
Family Phytosauridae
Cienus Rudodon Emmons
Rutiodon ruetimeyer] (Huene, 1911)

Phytosaurs are the most sbundant reptiles in the collection, but they are repre-
sented almost solely by isolated teeth. These sre often redueced to their crowns, the
hollow, thin-wialled root being damiaged or completely desiroved. Among these
phytosaur weth, three main morphological types can be distinguished.

— lurge laterilly compressed teeth with o somewhat blade-like outiing in lateral sind
medial view (Figure 2, G to L), The conves lubial face is more curved anteropaes-
teriely than the concave lingual face, The enamel is nearly smooth. There are
twao finely serrated (abouot three serrations per mm) corinae o rior one and i
posterior one). Thes type of teeth is common in the posterior part of the juws of
phytosaurs with o robust skull, such as the European Sicrssaeerns Sopffi (Moyer.
1561].

— wirry slrone recurved teeth, with an almoest cireulie crossesection and serrined
carimie; ther enamel s sometimes mare or less fueed (Figure 2, © oo F)L

— lang stender teeth, with o nearly circular cross-section and son-serrated carinae.
They often show o double curvature, and their enamel is often defnitely Muted.
the Huting disappearing toward the apes (Figure 10 A=)

The eccurrcnce of these three types of teeth in the cality does not necessarily
imdicate that three distinet cypes of phyiosaurs are represented there, A more of less
mitrked hergredonty is wsually observable in these animals. Morcover, among the
phytossur teeth found at Suint-Micolas-de-Port. there are specimens of intermediate
shape showing a transition from one type o another, In the absence of more
complete evidence, a1 15 thas simpler e adoes that asingle tepe of phyvtosiur with o
heterodont dentition is proesent at Saint-Micolps-de-Pore Comparison with complete
phytosaur skolls shows that compressed amd sercated teeth come froam the posterior
patrr of the gaws, amd long slender teeth From the anterior pa, the lecth with a
subcircular cross-section and sercmted carinag occupyinge an mbermedsle position,
This condition can nodably be observed in Moroseereny K, from the Stubensind-
stem (middle Keuper) of Wontemberg, However, in this foem there are ordly any
fluted tecth, Fluted tecth have been described by Hoene (1922) in specimens from
Salzgitter and Halberstado (in central Germany ) oamd Miedersehanthiel {in
Swirzerland), whiclh he called Asgigioriinopais raenimevees, and which Greoorn
(1962) and Westphal {1976) ploce in the genus Reogodon, The desceription given by
Hueae (1922} of the teeth of Rufiodon ructirevert perfeetly fits the teeth from
Same-Micalas-dePort, This is the reison why we think this species is present in e
fowaling

A Lree bone Trogment, 1225 em long and with oo rouehiy irianguler cooss-sectisn,
miaty dlse he reterred fooa phytosioor (Figeee 2 1) Cie af ais foes, prohably the
mediad Gaee, is coverad with Noe steiions indiciting @ suturil surbe. whach o
alligue relative o the lomgtodinal axis of (e specimen, The Gnceal faee, which
ks e cute amgle with the medial Gee, Dewes deepinmegular grooves, "Uhe third
fuce corresponds 1o o break, The medial surface is strongly reminiscent of median
surburnl surfaces between the promasilliee of phvosaoars. The specimen way s b
fragment of the prenveaile of a Jeree phaetosunr witla colmst snonat, I Baeral view,
Pl doesal edpe of e hone rises sharpdy eoough o aboeun moid-lengel This weould
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FIGURE 1 Reprile remains from the kibe Tridssae of Samt-Nicobis-de-For | Monrthct-Mese e Cirina i
"“_""""'._I_“ ‘I"'_'\-”"-"'-'.l- Ao L seeth of the phytosaur Sariodvar e af [ e |, Fromm glss aieesor § _-"- ]'!- the crom
A261E). midklc [T, [: a2609, E. F; u2620). and posterios (6,00 02620, 13202607, K L: a2020 ) paraf the the root
Jaws M 1o P coclurossur teeth {Procompsopnathiise o 262 (4] AZA2S (B a3 (0] and 42627 (Pl O | :
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indicate a rostrum fairly low in its anterior part. bul rising sharply more pasteriorly,
and therefore different from that of Mierosaens Eapf, which is elevared along iis
whole lengih. The Ssnr-MNicolss-de-Pon specimen s more reminiscent of Ratiodon
ruetirmeyers, although in the lutter, as reconatrected by Huene (1922b). the posterior
clevition s more gradual.

The locality has also yielded a few incompleie and wuater-worn phytosaur dermal
plates. They shown an ornamentition consisting of wide grooves with a more or less
radial arrangement. The considerable thickness of these plates indicates large
amimils, which is in agreement with the size of the teeth.

Cirder Saurischin
Suborder Saurnpodomorpha
infreorder Progauropodi
Family Plateosauridag
Cienus Plaseosaarns Meyer
Platrasinras ]

Dinosaur teeth are definitely less abundant than phytosaur teeth at Saint-Nicolas-
de-Port. Amang them, several are charscreristically leafshaped {Figure 2 Q). The
cylimdrical root is wsuilby broken. The crown is clearly separited Troom it by its gresier
pnteropastenion development and by its marked lateral compression. In lateral view,
the outline of the crown s trinngular, with a slightly roumded apex, The anterior anad
posterior edges fonm carimte which bear coarse serrations (cach one is dhout 115 mm
wide); these are not very numerous. and oblique relaiive Lo the axis of the erown.
The anterior earina is usually slighly shorter than the posterior one, The carinae ane
separated from the center of the laleral and medial Gioes by Gaintly marked
depressions; each fuce thus shows a median convexity, better defined on the lateral
fiee, These teeth are not very large {(height of the crowe: about | cm).

This dental morphalogy is frequent among prosurapod dinosaers, amd cspecially
in Plaregsaerns, 65 confinmed by comparnison with skulls of this dinosaur from the
famous Trossingen focality kept in the Smatliches Museum for Maturkunde in
Srutigart, As many specices of Pleteosanrns showing a very similas dental morphology
have been deseribed from the Upper Keuper of Europe, it is not possible to identily
the solated teeth from Saint-Micolas-de-Port ar the species level, The locality has
alsa yielded a jaw fragment containing o ooth of the type described above, but it is
too incomplete and poorly preserved o be of any systematic use. We have thereforne
used the designation Plascosars sp,

Subarder Theropoda
Infracrder Coelurosauria
Family Procompsognathidic
Procompsoenatindoe indet.

AcBast group of teeth found a1 Saint-Micobis-de- Por indiciares the presence of small
carnivorous dinosaurs. They are small, laterally compressed. pointed teeth, recur-
ved toward the rear, with sereated carinae (Figure 2, M 1 ). While the posterior
caring 15 well developed, with distinee serrations, slong slmost the whaole height of
the crown, the anternior carina is distinet near the apex and becomes fainter toward
the rot, being replaced by a rossded edge, Several of these teeth are less than 1 cm
feng; one of them, however, 1522 mm long, slthoweb 15 apex s broken (Figure 2 M).

A precise identfication s dilficult, because in the e Trigssic eeth of this generl
tvpe occurred in geveral groups, notably primitive crocodilians and theropod dino-
saurs, Saftoposucins Joagipes Huene, 19210 from the Stubeosandstein {middle
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Keuper of Germany) and Terrestrisichus gracilis Crush, 1984, from Welsh fissure
fillings. considered by Crush (1984) as primitive crocodilians (suborder
Sphenosuchia), both possess compressed teeth with se rrated cornage, However, they
also oocur in coclurosaurs such as Halticosawrus orbitoangiarcs Huene, 1932 and
Pracompsagnaifus trigssicus Frans, 1913, both from the Stubcnsandstein of Plaffen-
hofen, in Wirttemberg (Huene, 1921, 1932). The marked rearward curvature of the
teeth from Saint-Nicolas-de-Port is apparently more reminiscent of these coeluro-
saurs (and especially of the posterior teeth of Procompsegraiine) than of the
Sphencsuchia. We therefore refer them to indeterminate procompsegnithids.
The list of the amphibians and reptiles hitherto idennfied from Saint-Nicolas-de-

Port is thus the Tollowing:
Aomphibia:

cf. Mlagtasuriy

Capitosiuridae T
Reptilia:

Ruripdan ruetimeyers

Plateosawris sp.
indeterminate Procompsognathidae

THE AGE OF THE SAINT-NICOLAS-DE-PORT LOCALITY

The vertebrate-bearing beds of Saint-Nicolas-de-Port are usually referred 10 the
stratigraphic unit locally known as “Grés 3 Avicela conort™ {or “Grés infra-
liasique™), which is itself considered as belonging 1o the “Rhétien inféricur” (the
“Rhétien supérieur”” being represented in this part of castern France by the *Argiles
de Levallois™), As pointed out by Schuurman (1977, p. 16d},

the terms " Rhitien inféreur™ { Lewsr Rhasian) and ~Rhéten sopetosos” { Upper Rhactinn] have been
applived g the b of 1he Jocad straligraphy and have pa chronastratigraphical spnificance

Moreover, the problem is further complicated by the fact that at Saint-MNicolas-de-
Pt the fossiliferous beds have not yielded the supposcdly characteristic Sfaemd-
cuela comtorta, and are not overlain by the Argiles de Levallois (Sigogneau-Russell.
083 ). Nevertheless, Sigogneau- Russell (1983a, 1983h) has argued that the Saint-
MNicolas-de-Par vertebrate fauna is indeed of Rhaetian age, for local siratigraphic
reasons, and because the Gris 3 Avicwla contorta is referced to the early to middle
Khactian on palynalogical evidence by Schuurman (1977).

However, this age assignment is not fully satisfying. As noted by Clemens (1930,
p. 65} in his review of “Rhaeto-Liassic” mammals from Germany and Switzerland.
“how the time of deposition of the bonebeds at Saint-Nicolus-de-Port relates to that
of the Swiss and German bonebeds remaing unclear.™ Part of ths obscurity 15
uncoubtedly due to terminelogical problems linked to the use of the term "Rhae-
tin,” and it therefore seems useful o discuss briefly the starus and significonce of the
Rhactian, before we attempt to place the Saimt-Nicolas-de-Port amphibian and
replile assemblige in the succession of late Trisssic vertebrate launas.

Although it has long been placesd at the base of the Jurassic system by many
stratigraphers {especially in France}, the Rhactian stage was introduced in 1561 by
Gimbel 1o designate the wppermaost Triassic, with the Kassener Schichten of the
northern Alps as siratotype. In recent years, however, the significance of the term
“Rhactian’ has been guestioned by an inercasing number of stratigraphers, beciuse
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it hos been found that the so-called Ehactian ammonoid fiuna cannot properly he
distinguished from that of the Upper Norian (see discussion in Wiedmann er al,,
1979; Tozer, 1984). According to Tozer (1984, p. 14}, itthus appears that "the scope
of the Norian, as it has been wsed throughout the 20th century, almost certainly
overlaps that of stratotype Rhactian,” which leads 1o the conclusion that “in view of
their probable overlap, Upper Norian and Rhaetian are best treated as synonymous
substages,” At the moment, there is no general agreement as to the status of the
Rhaetian: the 1UGS Subcommission on Trias Stratigraphy has favoured the reten-
tion of the Rhactian stage in an enlarged form including the previous Sevatian, or
Upper Norian (Wiedmann eral., 1979}, but several authors think the Rhaetian stage
should be altogether abandened (Tozer, 1979, 1954; Palmer, 1983}, although the
term “Rhaetian™ may still be used to designate o marly facics of the uppermost
Triassic (Fabricius, 1974). Although attempis have been made to redefine the
Rhaetian on & palynological basis (Visscher and Schuurman, 19793, Fisher and
Dunay (1981) have concluded that it is not possible 10 give —a palynologicel identity
to the redefined Rhaetian stage™ (p. 130). and that “the pelynalogical evidence does
not appear to support any conception of an ‘expanded” Rhaetian, but it is consistent
with Tozer's (1979) proposal™ {p. 133).

[n the case of the Germanic Realm (1o which Saint-Nicolas-de-Port helongs). the
situation is further complicated by the difficully of correlution with the Alpine
Realm. The [UGS Subcommission has rejected the use of the term Rhaetian in the
Germanic Realm. because the so-called Rhaetion of the Germanic Realm “can by no
means be correlated with the Alpine Realm™ ( Wicdmann ef of ., 1979, p- 133). The
Subcommission has recommended that “Upper Keuper™ o *Rhaetkeuper” should
be uged instend (Richter-Bernbu re, 197971, Conseguently, recent steanigraphic subli-
visions of the German Upper Triassic {Gwinner. 1980) no longer mention the
Fhactinn, but wse the term “Oherer Keuper™ instead. Incidentally, this decision
strongly restricts the vsefulness of the Rhaetion as a standard stratigraphic unit.

Because of the many uncertainties concerning the stutus and significiince of the
Rhaetian, especially in the Germanic Realm, it seems that 1o assign the Saint-
Nicolas-de-Port fauna to the Rhaetian on the busis of local lithostrarigraphic usage is
misleading and daes not actually tell much about the place of this faunal assemblape
in the succession of lute Triassic faunas.

We have tried ta use a different approach, based on a comparison of the
amphibians and reptiles from Saint-Nicolas-de-Part with those from better known
localities in the Germanic Realm. At the moment. the mammal remains from
Saint-Nicolas-de-Port do not seem to be of much use for correlation purposes
because of uncertuinties concerning the age of ather continental Evropean Triassic
mammil localities, such as the bone-beds of southwestern Germany and northern
Switzerland {see review in Clemens, |980). or the newly discovered Habay-la-Vieille
haramiyid locality in Belgim (Wouters er @l 1984). These localities are usually
referred to the Rhactian, and the correlation problems they pose are rather similar 1o
that of Saint-Nicolas-de-Port. As to the vertebrate-bearing fissure fillings of Wales
and western England, their apes are soll @ matter of comtroversy. [1 may he
mentianed here that the recent discovery of a therian mammal in the Emborough
fissure has thrown serious doubt on the supposed fundamental distinetion between
the Favnas of fissures filled before and after the *Rhaetic™ transgression { Fraser of
al., 1985; Fraser, this volume). Generally speaking, it seems very difficuli at the
moment to deline a charactenstic Rhaetian veriebrate Fng,

A Tirst result of our comparison of the Saint-Nicolus-de-Port amphibians and
reptiles with faunal assembliages from the Keuper of Germany is that the Saint
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Nicolas-de-Port fauna is what may be called a “classical” late Triassic fauna. with
stegocephalians, phytosaurs and Pareosaures. In Germany, such assemblages arc
known from the Stubensandstein and the Knollenmergel. According 1o Benton
{1984}, dinosaurs do not appear there below the Unterer Stubensandstein, become
more abundant in the Mitlerer Stubensandstein, and finally come to “dominae” the
faunas in the Oberer Stubensandstein and the Knollenmergel. The oecurrence of
olateosaurs and procompsognathids at Saint-Nicolas-de-Port thus indicates that the
loeality is probably not older than the Unterer Stubensandstein, which itselfl belongs
to the upper part of the Middle Keuper (Gwinner, 1981), and may be correlated.
with some unceriainty, with the Middle Norian (Benton. [984), Morcover. the
occurrence of the phytosaur Ruioden reetimeyert at Saint-Nicolas-de-Port suppests
that the locality is more recent than the Stubensandstein, since this species does nol
seem to be present among the abundam phytosiur remains from that unit. but is
known from vounger levels. Rutiodan ruetimeyeri, being the form identified with the
sreateslt precision in our maicrial from Saint-Nicolus-de-Port., is of special impor-
1tance for correlation purposes. It has been reported from levels referred o the
“Rhiit” in central Germany (Sakegitter) and Switzerlund (Niederschonthal). and 1s
alse kpown 1o occur . Halherstdt in central Germany (now in the German
Democratic Republic). Although Gregory { 1969) and Westphal (1976) have referred
the Halberstado finds of Rutoden ruegmeyers 0 the “Rhit” following Huene's
original age assigament, it does seem that the phytossur remains from Halbersiadt
actually come from beds now considered as equivalent 1o the Knollenmerael

In fact. the whale assemblage of amphibians and reptiles from Saint-Nicolas-de-
Port shows close resemblances with 1he fiuna from the Bimcos Baerecke guarry ol
Halberstadt (sce Jackel, 1914: Kuhn, 1939). In this quarry. fossi vertebrates accur in
several levels of the section, which have been listed snd numbered by Kuhn {1959
Kuhn's section comprises 29 levels, numbered from tep 1o bottom. Fossil vertebrotes
also found at Suint-Nicotas-de-Port ocour in levels 15 to 200 the closest resembliances
scem ta be with bed 18, o blue clay which has yielded Plareosaurns, Halticosaris,
phytosaurs and plagiosaors, as well as tunles and meloposaurids. The phytosaur
Ruiosden recesineveri is recorded by Kuhn (1939) from bed 20, According 10 Kuhn
(19397, the beds below level 1 correspond 1o the Knollenmergel, while those above
it are referred 10 the R bl the distinction is only based on the accurrence of
more massive sandsione beds from level 16 upward, and may be of doubiful
significance. In any case, there does not seem (o be an important faunal change
between the Beds referred 1o the Knollenmerpel and those referred 1o the R It
seems 1o be widely accepted todiy that the PMacoaurus beds at Halberstadt are
indeed the equivalent of the Knollenmergel. and that they belong to the uppermast
Middle Keuper {Hahn. 1973, Clemens eral, . 1979). Interestingly they have yielded a
haramivid tomh (Hehn, 1973), which may be an additional resemblance with
Saint-MNicolas-de-Pori.

The available palacontological evidence therefore sugpests that the veriehrate
fauna from Saint-Micolus-de-Port is of roughly the same age as that from the
Plateosairas beds ui Halberstadh, However, it must be admitted that little is known
about the stratigraphic range of this tepe of founa, beciuse katest Triassic and carliest
Jurassic continental verreheate localities are 516l pot very abundant in Evrope, Lo
cannot exelude the possibility that the vertehrate fauna of the Upper Keuper wis
similar 10 that of the uppermost Middle Keuper. However, the presence of o
comman species of phytosiur, Rugeden ruetimeyert, in the Plaeosaurns beds of
Halberstadt and a1 Saint-Nicolas-de-Port suggests that the age difference between
these localitios cannot be very great, hecanse as shown by Gregoey {19068, phyta-
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saurs have evolved rapidly in the late Triassic, and phylosaur species are usually
shurt-lived {which makes them useful for correlation purposes)

To sum up. it seems likely that the Saint-MNicolas-de-Port vertebrate fauna
corresponds o the top of the Middle Keuper, Becausz of the above-memioned
correlation problems, it is of course more difficult to place it i the siendard.
maring-based, stratigraphic scale. If we accept that the “Rhactian™ is the equivalent
of the Upper Morian, it seems that the Saint-Nicolas-de-Port fauna shouhl be pliaced
close to the boundary between the Middle Morian and the Upper Morian.

STRATIGRAPHIC CONCLUSIONS

1) Previous ateributions of the Saint-Micolas-de-Port veriehrate faunal sssemblage
to the Rhaetian are not satisfying, because the Rhaetian az 2 stage 15 of doubt{ul
significance, and should not be used in the Germanic Realm,

2) Comparison of the Saint-Micolas-de-Port amphibions and reptiles with
those from other late Trassic vertebrate focalities in the Germanic Bealm ceveals
close similarities with the assemblage from the Mlueosaoras beds of Halberstodt,
which are referred o the uppermost Middle Keuper.

3] A provisional correlation with the standard marine stratigraphic scale suggesrs
that the Saint-Nicolas-de-Font fauni may be placed at the top of the Middle Morian
(the Fhactian being considered as the eqguivalent of the Upper Mot ).

4} Much correlation work remains ta be done before the latest Triassic verlebrate
tocalities of Europe can safely be placed in their proper stratieraphic suceession, The
establishment of a biosiratigraphic scale based on vertebrates {including early
mammuls) for this time interval seems ta be an essential step weward the solution of
many af the remaining problems.
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