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1 Introduction

11 Geographical and

palaeogeographical setting

‘The measuring of detailed sections and the excavation of fossils
were done in an arca which is confined to the west by a line be-
tween Boncourt in Canton Jura and Biel in Canton Bern
(fig. 1). The belt of outcrops becomes narrower towards the east
and then runs northeast from Canton Aargau to Mhringen on
the Danube river in southern Germany. This whole area is
where the Burgundy platform (Pugser 1979) interfingers with
sediments of the rhodano-swabian epicontinental sca which
was situated adjacent to northern Tethys (fig. 63). The whole
area was transformed into an epicontinental sea (fig.2) by the
worldwide Callovian transgression which also flooded the
Dalle nacrée carbonate platform in the carly Callovian

12 Previous work

Stratigraphic exploration of the Swiss Jura range began before
1820 Meiaw (1821) described the Jurassic sediments in the ar
ea of Basel for the first time and gave a short and appropria

description of the principal lithostratigraphic units. Meria
was aware that fossils were a means for correlation. but he stated
that fossils were not known well enough at the time for this
purpose. Therefore he correlated strictly lithostratigraphically
He correlated the marls of the Barschwil Formation of the carly
and middle Oxfordian in the central Jura with the marls of the
Effingen Member of the middle and late Oxfordian in the cast
ern Jura range (fig. ). He also compared the coral limestones of
the St-Ursanne Formation on the platform with the basinal mi-
critic limestones of the Villigen Formation in Canton Aargau.

Fig.2: Palaeogeographical

overview of Europe in the Late
Jurassic.

After Ziguek (1988, pl. 13).
simplified

Land
Shallow marine
Deeper marine

Basin floor

with oceanic erust
Northern Switeesland

Bohemian Massif
Corsica-Sardinia High
Fennoscandia

Golfe do Lion High
Greenland

Trish Massif
London-Brabant Massif

Rienish Massif

-93

26
: RG 51b. 81b. 208-210,212.230
Gvareral, (1979): RG 276
Gvan (1982) RG 280,306,307, 315,336

Empty are unpublished section:

y are which are only described in the author's fieldbooks which can be seen at request i
wral History Basel. Squares of different sizes are villages. towns or cities. Triangles are hills or mountains. A cross is a loc:

RG 207
RG 280.307
RG 239

Gvar & Make
G (1990;
Gyal (190b):
Gyar & Marciann (1993):  RG 314,373, 388,399
‘This paper (see “contents”)  RG 280 through 458

AND (1982);

the Museum of Nat-
he ficld.
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Township

i
Waldenburg BL.
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Welschenrohr SO

kSO
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Acdermannsdorf SO
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Balsthal SO
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Villigen AG
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Unterendingen AG
Zurzach AG
Rekingen AG
Baldingen A
Melli
Riimikon AG
Reckingen D
Dangstetten D
Geisslingen D
Geisslingen D

Locality

Hotel Wasserfalle
“Tunnel east of Schelmenloch
Gorge south of Genneten
Brocheni Flue
Cantonal road and quarry
Gorge south of Harzergraben
Upper Wolfschlucht gorge.
Mausteren
Steinebach g
Road bend ‘.Dlllh of Lochhus
Western CMf of Hasenmatt
Rischgrab
Gorge ¢as of Nesselboden
Gschlief landslide
Horngraben
Von Roll quarry. Klus
Chluser Roggen
Muhlebach ravine
Flileloch gorge
Road south of Allerhei
Quarry on Mt. Born
Hardflue
Cliff east of Aare bridge
Siliflue
Quarry south of Heidenloch
Quarry west of chure
Cliff south of cemetery
Qe il

in Roggenhausen valley

Fxplomlmn ‘well near former post office

Zurlinden quarry
Road near Schellenbrii
Quarry cast of Thegi
Quarry near public swimming pool
Halden

icke

Quarry west of Fahr

Quarry of Jakobsberg

Waterfall west of Gupf

Im Berg

Quarry of Scherzbers

Brunceg castle

Quarry of Guggerhiibel

Schambelen

Quarry cast of Eiteberg

Quiny orwestof Ohcrhdld

Quarry of Hunds!

Railroad cut

Martinsherg

Road tunnel below Stein

Quarry cast of Landvogtei castle

Quarry of Hinterstein

M. Ligern. Burghorn

Ruin of Altligern

Quarry northeast of town
rund

Mannlehen west of Wallbach

Quarry at Laufacker

Quarry at Hundruggen

Quarry beside Bizberg road

Eisengraben

Quarry north of Lauffohr

Schrannechop!

Ravine west of Viligen

Mandacher Hoh

Former quarry

Road southwest of town
Exploration well Im Berg
Waterfall of Bistig

Large quarry

Former quart

Quarry of In den Mosern
B:n.hulwdld

Steiy

o il Ege

Co-ordinates beginning
of section

s19750247000

622.030/247, 390

605.550/237.
608.190/238.120
616.300/242.050

3707241.350
624.880/243.190
600.700/232.180
602.100/233.680

501232720

613120236790
619.030/239.370
619.780/239.320
623.700241.320
626.6001241.700
628.440/244.150
633.900/242.280

35.550/244.980
636.480246.500
635.910243.050
636.8801241.990
641.620/246.970
643.200/247.100
rm 7uom7 660

7.930
64 760/749 310
646.550/251.000
646450252,

664.670/258.230
664.750/258.050

664.900/259.360
665.420/258.450
665.780/258,420
669.090/260.070
669 080/259 310

675 7U0f259 72«)

666.280/268.160
668.330268.730
669.250/268.700
668.450/269.840
666.500272.750
670.480/273.080
671.50/273.450

Co-ordinates end
of section

619.780/247.780
0

644.530/247.930
645.760249.340
646.620/251.030
640.460/252.870
649.240/251.750
651.670/251.¢ 630

257310
650.230/258.120
650.960/258.620
651.390/259.530
631.560/264.080
659.740/261.980
658.100/264.000

666.250/268.140
668.300/268.620
669.280/268.700
668.450/269.840
666.500272,750

670.6002273.010
671.5601273.400
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Section no.

RG 76
RG 77
RG 78
RG 79
RG 80

Township

Erzingen D
Weisweil D
Wilchingen SH
e

ingen SH

Blumberg D
Fiirstenberg D
Leipferdingen D
Immendingen D
Mohringen D
Ueken AG
Siblingen SH
Ueken AG
Ueken AG
Gansingen AG
Siblingen SH
Veltheim AG

Liesherg BL
Nunningen SO

eymen F
Villigen AG
Vellerat JU
Vellerat JU
Zullwil SO
Fehren SO
Liesherg BL
Péry BE
Pery BE
Souboz BE

Le Bémont JU
Saulcy JU
Soulee JU
Soulee JU

Undervelier JU
Soulce JU

St-Brais JU
St-Ursanne JU

Courchavon JU
Courtemaiche JU
Courtemaiche JU

Hornbuck north of Riedern
Ravine southeast of village
Mulitobel south of Oserfingen
Quarry of Tenggibuck

blingen, Schlossranden
Rickolterenbuc)

Steimilrlichopf

Summerhalde

Quarry of township

Im wisse

Morgenhalde

Landslide west of Eichberg.

Iron ore pit at Stoberg

Schiicher

Quarry northeast of railway station
Hill south of railway bridge

Kreuzhalde
Iron mine of Herznach
Water conduit in Churz Tal

Excavation on Brunnrain

Tron mine of Herznacl

Eisengraben

Shooting range in Churz Tal

Quarry of Unteregg and Steibitz road cut
Fxc'wa\lun northwest of Eisengraben
Summerhald

Iron nre pll at Sluh e
Clay
Gorge ‘squth of Lochmatt

Quarry west of Landskronberg

Quarry of Gabechopf

Champs de la Joux

Road to Forét de la Cendre

Quarry at Eichlenberg

Ibach gorge

Clay pit and quarry of Chestel

Quarries of La Charuque-Reuchenette
Sous la Verricre

e e
Montaigu

ir Bu:
Pichous gorge
Pichoux gor
Crasd Piagoat
Road to Lajoux
Vieilles Vies
Le Golat
Montépoirgeat

ote, western slope

castern slope

Sous les Errauts
Northwest of La Seigne Dessus
Rock eastnortheast of Les Errauts
West of La Seigne Dessous
Above Plan du Noyer

Road cut west of Montmelon
Mont Russelin

Cantonal road at Ordon

Railway station and lime works
La May

Cote du Frén

Road to Vacherie Mg,
Quarry east of Le

T Alombre aux Vaches

Sur le Tunnel
Quarry east of railwi
Quary of Sur Monts

station

Co-ordinates heginning
of section

675.650276.100
677. 41()/27( 860

679.1
682 Jmml 100
682.000/286.160
680.980/287.240
682.130/287.060
685.0801286.340
686.4501287.830

3001291.600

3404701
3483070553
ca. 645.250/258.550
682.130/287.060
15.480/259.180
645.150258.700
651.710264.070
682.100/286.870
653.9501253.000
651.500/264.130
SE80T0286.40

4.9
644, vm/zsasss
655.900253.500
684.450/300.290
598.700/250.020

613.63012:
o, mvm 850

501264.900
w 684!/‘M 500
594.750/241.600
6113201250000
611180250010

585.480/235.400
584.150/237.230
584.070/237.170
569.020/233.730
578.4001238.300
588.630/237.860
950/238.290
600/240.120
587.380/240.120
587 760/’1‘; s

w 2qn/uz il

5784901242110
573 240/242.050

581.550/244.250
582,650/245.830
579200246370
580.610/247.540
581.930/248.050
574.4901247.200

36072
1) 800245 ’rn)

,um 060/5.313,

Co-ordinates end
of section

675.7001276.120

6774401276530
679.230277.360
682.4801281.100
682.000/286.160

688.080/286.
686.430/287.850
684.340291.620
685

68030073
684.230/300.220

34685007 60
3.474.37015.303.670

180.430/5.310.730
70
2507258550
axw 130/287.060
645.4801259. nzn
507258,
6517101264 n7n
70

613.6301250.920
603.370/259.930
656.500/264.880

wm.w

582.3001245.270
579.700/246.450
580.7201247.390
5817701247880
574.630/247.450
5§72.560/250.840
574.800/248.200
571.730/253.860
5713007
569.6807
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Seetion no.

Tab. 1:

347
348
350
33

Township

Buix JU

Bure JU
Courgenay JU
Glovelier JU
Glovelier U

Vellerat JU
Chatillon JU
Courtételle JU
Roches BE
Vellerat JU
Rebeuvelier JU
Selzach SO

Moutier BE
Selzach SO
Selzach SO
Selzach SO
Vellerat JU

isls
Wolschwiller F
Kleinldtzel SO
Liesberg BL

Birscimil S0

V«.m\u]ln
Merveli
Vermes JU
Grandval BE
Grandval BE
Grandval BE
Crémines BE
fermes JU
Sechof BE

Locality

Quarry of Les Creppes

Quarry of Combes des Pierres

Chemin paulin road

Sulllhw\.')l of Cote du Crét
el

L Cantonnement
Landlide of Morte Roche
Peute Combe
Envers des Roches de Court
Drinking water well
Hasenschell
oulat

Gombe de Mettembert

Combe du
Chapelle 7 Vorbourg
Les Esserteux
Road to Forét de la Cendre
Gorge south of L Essert Dessus

Sous I Pewte Roche
St

T of Hasenmatt
Court gorge, northern side
Chessel

Road through Lochbach gorge
Road west of Stallberg
Landslide Sous Ia Peute Roche:
Sous Ia Peute R

Southern part of Mottier gorge
Aréte du Raimeux

Quarry of Kalkofen

Road west of DI

Co-ordinates beginning
of section

569.650/259.740
566.110/254.860
573.790/247.100
580.420/241.880
38084041900

593.4707234.000
569.980/248.480
593.650/251.290
593.930/249.820

593.990/249.490
589.930/248.570
593.760/247.740
595.040/241.690
592.740/240.910
591300240860
594,45
s«uznnmn 50
596.370/240.230
600.700232,130
593.170/234.310
601.370/232.610
599.950/231.400
599.020/232.090

s /2403
594.080/240.540
595.720/231.320
595.550/238.100
594.800/260.700
596.990)

Road west of u;u: rock
Limestone quarry of cement works
Landslide w farm

Gorge northeast of La Providence farm
Road to Mi
Quarry west of village
Gorge of the Scheulte river

Ravine southeast of La Kohlberg farm
Road south of Combe des Geais
Ravine south of Combe de la Hue
Road north of Point 976.5

Roches du Droit

a Rossmatte
Gerge south ot Bichlen

Giinsbrunnen SO
Giinsbrunnen SO
Oberdorf SO

Cantonal rond -nd sy
Southern part of qu
Gorge sud quarry y north of Wiberhisl

Per BE
Acdermannsdorf SO

Dittingen BL
Péry BE

Qui
Guatey of La Charugue
Horngraben
Eggli
Road through Steinebach gorge
Inncre
Riittelhorn
Exploration well near Mt. Russelin
Exploration well near La Coperie

Exploration well east of village:
Quarry of Mésliloc
Road 0 Schemel

int 7

Exploration well of Combe des Billes

La Cote aux Boeufs

Exploration well 2 for Transjurane

Exploration well 6 for Transjurane

Expiorsiion wall Natimal 5 Foud 3
y S n the Schachlete

umm; ofLa Charuque

Sections printed in boldface are published here: Plates 16—

14

130/252.760

585.950/225.600
613.090/236.770
613.080/236.920
619.410/241.350
618.900/239.570

607.440/245.820
619.710/239.380

/254.670
67.897/253.184
567.100/256.570
604.5307253.070
385.850/225.750

Co-ordinates end
of section

569.6301259.800

80 83
581.150/242.120
585.950/241220
599.750/234.370
599.620/235.240
593.530/234.030
569.980/248.480
593.9801251.230

593.990/249.620

3.520/249.470
589.950/248.810
593.800/247.420
595.070/241.800
592.740/241.060

4201240.980
595.140/239.540

599.070232.140
593.8501240.345
594.050/240.530
595.700/237.100

600.3201250; 47n
601.510/246.720
603.630/246.320
602.530/252.680
602.290/242.060

309310238000
599.390/238.130

38,300
605 570/237.324)

602,
wz.zzu/m.ﬂn
603.950/232.040
602.

585.970225.800
613.130/236.850
613.080/236.980
619.330/241.230
618.900/239.590
612.840/236.650

580.849/246.243
632.7901251.725

3858601225 m

Coordinates of measured sections. The RG numbers with an asterisk are sections that have been partly or wholly measured on the rope.
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“This proved later to be a grave miscorrelation thatis perpetuated
by some French authors 1o the present day. . g. CHAUVE et al.
(1985).

Gressty (1838-41) carried out extensive mapping in Can-
ton Solothurn and in adjacent areas. He collected fossilsin large
numbers for the first time in Switzerland. It occurred to him by
close observation of the coral bioherms of the St-Ursanne For-
mation near La Caquerelle and the coeval fine-grained sedi-
ments of the basin further ast that the vertical and lateral suc-
cession of sediments is not random. He introduced the concept
of facies into the geologic literature and recognized some com-
mon facies patterns (see Cross & HoMEwooD 1997). In spite of
the great effort in mapping. fossil collecting, and practical use of
his excellent new stratigraphic method. Gressty. in his own
opinion, did not achicve a satisfactory correlation between sed-
iments from shallow water and those of deeper marine origin.
Basically. he retained the correlation by Meriax (1821).

‘The progress of stratigraphical palacontology as pioncered
by Opp. led to an important revision of MERIAN's correlation.
Opret (1856-58) introduced the biostratigraphical zone. He

MERIAN,

Canton Jure

i821

Canton Aargau
—

ROLLIER, 1888

Canton Jura

Canton Aargau

Fig.3: Historical correlations within the Oxfordian of northern Switzerl
BAL Balsthal Formation

BAR Biirschwil Formation

SUF St-Ursanne Formation

could prove with ammonites that the thick Renggeri Member
and part of the Sornetan Member in the northwest thin out to
the southeast and grade into what is now called the Schellen-
briicke Bed (figs. 3 and 39). This is a ferriferous marly limestone
with iron ooids which is on the average about 10cm thick.
OprEL cooperated with MoEsci. One result of this was the
definition of the Transversarium ammonite zone sensu lato
(OvpEL 1863, p. 165) that was published in its definitive form
posthumously by WAAGEN (OPPEL & WAAGEN 1866), The Trans-
versarium Zone is the oldest well-documented ammonite zone
ROLLIER (1888) mapped a large part of the Swiss Jura range
and proposed a new correlation of the Oxfordian deposits. He
correlated the Liesberg Member of the central Jura with the Bir-
menstorf Member of Canton Aargau (ROLLIER 1888, p.87). He
thought that the St-Ursanne Formation was the time cquivalent
of the Effingen and Geissberg Members (fig. 3). RoLLIER (1855)
produced no evidence from ammonites of the shallow water
realm 1o prove his assertion. Nevertheless,he reaffirmed his view
in his publication of 1911 (fig. 54). and it remained unchallenged
until 1967 when BoLLIGER & BURRI proposed a new correlation.

OPPEL, 1857

Canton Jura

BOLLIGER & BURRI, 1967

Canton Jura

Canton Aargau

and.

VEL Vellerat Formation
VIL Villigen Formation
WIL Wildegg Formation
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The sig of the important work by
DE Lowiot in relation to RoLLIER's correlation was not recog-
nized by the stratigraphical workers of the time, because the
systematics of the perisphinctids were then unresolved. In a
short review, ARKELL (1956, p.95 -96) threw some light on the
stratigraphical implications of the ammonites published by Dr
LorioL (1896) from the Sornetan Member of Liesberg by
clearly stating that they are conspecific with some of the essen-
tial species of the English Plicatilis Zone. In the modern zona-
tion, these ammonites indicate the Antecedens Subzone of the
middle Transversarium Zone.

ZieoLer (1962) studied the platform to basin transition of
what are now the St-Ursanne and the Vellerat Formations
(fig. 39). He did not question the correlation by RoLLiER (1888)
of the St-Ursanne Formation with most of the Wildegg Forma-
tion (fig. 40). ZieaLex (1962) paid special attention to the detri-
tal quartz in the Roschenz Member (olim Natica Member).
Some authors of the last century had already noted the oceur-
rence of beds with a high detrital quartz content in the
Réschenz and Effingen Members. Rovuikk (1898, p.58) re-
ported limestone bands in the Roschenz Member with suffi-
cient fine-grained detrital quartz that they could be worked for
grindstones from ncar Damvant west of Porrentruy. ZIEGLER
(1962. p. 26, 42) concluded from the good sorting of this quartz
and the fine grain size that it might be of eolian origin.

BoLLGER & BURRI (1967) took the acolian origin of the
quartz sand for granted and considered the vertical variation of
the quartz content to be a reliable means of correlation bet-
ween the platform and the basin. They arrived at a correlation
of the Réschenz Member with the Effingen Member, and they
consequently correlated the entire St-Ursanne Formation with
only the thin Birmenstorf Member (sce this paper. fig. 3).

Gar (1969) studied the Oxfordian lithostratigraphy and
ammonite biostratigraphy from Canton Solothurn in the west
to the Danube River in the northeast. He found that the work
by WorteNserGER & WURTENBERGER (1866) in the Kletigau
and Randen and by Moksci (1867) in Canton Aargau was reli-
able. He finished his manuscript in June 1967, prior to the com-
pletion and publication of the paper by BOLLIGER & Burm
(1967) which was in fact published in January 1968. These au-
thors did not discuss whether the climate was dry enough to
make acolian transport of detrital quartz at the observed scale
possible. The rough surface textures of the quartz grains they
figured in 1970 are mainly the result of diagenetic etching (Gyat
1969, p.20), not acolian frosting. BoLLiGER & Burri (1967, 1970)
apparently did not recognize that the detrital quartz in the
lower Effingen Member was concentrated by turbidites (Gyar
etal. 1998, fig. 10) and in the upper Effingen Member by storms
(Gvar 1986, fig. 7). Their correlation was plausible from the
sedimentological point of view. but there were no ammonites
nor other means of correlation to prove it.

A new tool for correlation was introduced to the Swiss Jura
by Persoz & ReMAE (1976) and by Persoz (1982). They used
clay minerals for correlation, because detrital clay minerals
have the advantage that they are ubiquitous through the whole
succession. Clay minerals are present even in winnowed de-
posits like carbonate aolite. The authors concluded that the ver-
tical variation in the distribution of clay minerals, particularly
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the variation in kaolinite, could be used for stratigraphic corre-
lation from terrestrial to deeper marine environments. GyG1 &
Persoz (1986) refined this method by combining it with am-
‘monite biostratigraphy in the Oxfordian of Canton Aargau and
of the central Jura. They first analyzed sections mineralogically
in the basin (Canton Aargau) that are well calibrated biostrati-
graphically by thousands of ammonites. Then they correlated
these sections using clay mincral marker horizons with others in
the central Jura where few or no ammonites had been found.
‘The few ammonites now known from the central Jura have since

the (Gyai,
1995). The papers by Gyai & Persoz (1986) and Gvar (1995)
showed that the correlations by BoLLGER & Burri (1967) were.
essentially correct. Other results were that the Hauptmumien-
bank Member of ZiEGLer (1956) was indeed a useful marker
unit,and that the base of the Reuchenette Formation coincided
with the Oxfordian-Kimmeridgian boundary as it was tradition-
ally placed in the ammonite facics of Central Europe (c. & Cak-
10v et al. 1991a). Gyar (1995) described and figured ammonites
from Oxfordian and Kimmeridgian sediments of the shallow
water realm in northwestern Switzerland.

1.3 Aim and structure of this paper

‘The principal aim of this paper is to present the most important
Late Jurassic sections in the Central Jura that have been mea-
sured by the author since 1978. ZieGLER (1956). ZigGLer (1962)
and BoLuiark & Buri (1970) have already published some of
these sections, but the thesis by ZiEGLER (1962) was not printed
in a periodical and is not easy to abtain. In the second main part
of this paper the ammonites which are relevant for zonation
and international correlation are presented. This work also
aims to summarize all of the important results which have been
published over the past 25 years in different periodicals by the
author and his co-authors.

1.4 Methods, classifications and terminology

Much emphasis was placed on detailed measuring of strati-
‘graphical sections in the field. Each measured section was given
an individual running number. Every bed more than 5 em thick
was numbered separately in the sections, sampled and briefly
described in the ficldbook. When a bed was thicker than 1m,
several samples were taken at a vertical distance not exceeding
1. Samples large enotigh to prepare thin sections or polished

nly taken . Each rock sam-
ple polished slab or thin section has been ascribed a number
prefixed by the letters Gy to show that they are part of the au-
thor’s collection. Additional samples were taken where neces-
sary during the preparation of the interpreted sections, There
fore the Gy-numbers are not always in order in the sections.
When the beds are horizontal or only slightly inclined. it is often
not possible to measure the complete section from ground level
Inthese cases,a light steel rope with a comfortable seat attached
was used (fig.4). This made it possible to work with both hands
free for a whole day on a quarry face or a natural cliff.
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Only those samples that are kept in the Museum of Natural
History Basel are recorded in the presented sections. The ma-
jority of the 3882 numbered samples or polished slabs are ori-
entated. 2338 of these were processed to thin-sections. One half
of the surface of each of the the thin-sections was stained with

mixture of alizarine red and potassium hexacyanoferrate in
order 1o identify the different kinds of carbonate using the
method described by DICKSoN (1966). The several hundred pol-
ished slabs served 1o study stromatolites. oncolites and other
large features that are too large to be easily seen in thin section.

One of the aims of this study was to collect and identify
sufficient number of ammonites for the full biostratigraphic cal-
ration of the studied Upper Jurassic sediments. All well-pre-
served fossils were collected and are kept in the Museum of
Natural History Basel. This served to characterize palacoenvi

ts and mainly in the
lowing Gyar (1986, fig.6). Al the well-preserved ammonites
have an individual number preceded by aJ. Only a limited num-
ber of fossils were found in natural outcrops or in quarries
Therefore it was necessary to excavate fossils systematically
). After an excavation was opened up, where possible with
a bulldozer or a mechanical shovel, the section was carefully
measured and the beds were numbered. Then the beds were
thoroughly searched for fossils. A jack hammer served to break
up the beds before they were worked with the geological ham-
mer. An Atlas Copeo “Cobra” machine driven by a combustion
engine was preferred for breaking up the beds because it could
also be used in places inaceessible to vehicles. This hammer may
be switched to a drilling machine to produce boreholes for
blasting in order to remove hard overburden above the fossil
beds. Blasting was sometimes necessary when excavations had
10 be done completely by hand as for instance on steep, forested
slopes that were inaccessible to a mechanical shovel or a bull-
dozer.

A new laboratory was installed in the Museum of Natural
History Basel for the preparation of fossils. About 5400
well-preserved ammonites had to be worked within a reason-
able time span. The first step was to cut off as much rock as pos-
sible from the ammonite with a diamond saw. Tools driven by
compressed air proved to be the most efficient and also the
most precise for further processing. Very large specimens were
first worked on an open sand-filled case with a large flat chisel
held with both hands, then with a small flat chisel and finally
with an engraving pen. Smaller specimens were prepared in a
closed chamber (fig.6) with a little flat chisel that can be held
with one hand in order to uncover the ammonite to within
about two millimeters from the surface. The final preparation
was done with an Atlas Copeo engraving pen which performs
450 small strokes per second. The exhaust of the tool aims at the
nt of the chisel so that dust and rock particles are constantly
blown off. This makes precise working possible. Dust is re-
moved from the chamber with vacuum.

The classification by Duxtian (1962) served to deseribe car-
the field. The depositional textures according to
this author are also recorded in the lithostratigraphical sections
presented. The extended classification of depositional textures
according to Exsry & KLovan (1971, fig.2) was used when nec-
essary. Carbonate rocks studied in thin scetion are named after

one fol-

honate rock:

Fig.4: Measuring a section on a light s
The steel scat is held steady by

steel rope lined with nylon fabric
a clamp with wooden brake-shoes that

scending, an automatic brake operating with the centrif
la g speed to 1 m per second. This safety brake is in the cir-
il ks beude 1 abe, Wath This device it W posSile 15 work
with two free hands for measuring, taking samples and writing. When
‘measuring long sections, a very high frequency (VHF) radio was used
to dictate the text (o be written into the fieldbook to S. Gygi (my wite )

Fouk (1962). Beds dominated by sedentary organisms are
called biostrome (CUMINGS, 1932, p. 334). If beds with sedentary
organisms swell to dome-like structures that had a primary cle-
vation above the sediment around, they are called bioherm
(CumMiNGs & SHrock, 1928). Lowenstan (1950, p.
mended that the term reef be used only in cases where the
sedentary organisms build a rigid, wave-resistant frame in @
structure that rises above the sediment around it. Other geo-
logical terms are used according to the “Glossary of Geology”
by BATES & Jackson (1980)

The following abbreviations are used in the lithostrati-
graphic sections (pls. 16-44):

RS: rock sample

PS: polished slab.

TS: thin section

433) recom-
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‘The sequence stratigraphical interpretation from Gyai ef al
(1998) is shown in the sections of pl. 16-44. O1 to OS refers to
the cight Oxfordian sequence boundaries; K1 to K4 to the Kim-
meridgian sequence boundaries.

The two letters used after the name of a village or a town are
the official abbreviation for the canton that the settlement be-
longs to.

MNHB: Museum of Natural History Basel

Fig.6: Preparation of a smaller ammonite in a closed chamber with in-
termallghiing. The comprescd i s fd throughan automaic ol
brication device (on the outside of th er) 1o the engraving pen.
Used air and dust are removed from the m.mvlhr h\ vacuum through
the thick hose in the center.
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whereas beds 6-11 are of
Oxfordian age. Beds 12-18 (see
G pl. 11) were excavated
with a bulldozer as overburde
because i
Beds 1-11 were worked by hand
The hand-ex
surface of 120 square meters.

They were worked in three parallel
strips




2 Facies analysis

The lithostratigraphical units cited in the following text and
stratigraphical framework are listed in fig.40. The
field relations of the units are represented in fig. 39.

their time

2.1  Lithofacies
2.1.1 Basinal facies
111 Basinal argillaceous mudstone (marl)

The best example of basinal argillaceous mudstone in the cen-
tral Jura is the Renggeri Member. This rock consists mainly of
clay minerals and calcium carbonate. According to PFRUNDER &
WICKERT (1970, tab. 1) the carbonate content of this argillaceous
mudstone is between 27 and 33 % near Liesberg BL. 1t is then,
using the classification of PErTuomN (1957, fig.99), a clayey
marl. The blue-grey colour of the rock is probably caused by
very fine-grained pyrite which is indicated by the relatively high
iron content (see PFRUNDER & WICKERT 1970, tab. 1). This clayey
marl is homogenous because of thorough bioturbation. Bur-
rows filled with iron sulfide are very common (fig. 7). Lamina-
tion has never been observed.

The Sornctan Member consists of argillaceous mudstone
with bands of limestone concretions and continuous beds of
marly limestone. The total carbonate content of the member

ig.7: Clayey marl of the Renggeri Member with burrows filled with
iron sulfide. Section RG 280, Liesberg BL, bed 7, 2.3m above the base.
Sample Gy 3257 Scale bar is 2cm.

Fig.§: Basinal lime mudstone of the Gerstenhiibel Beds in the lower
Effingen Member. Quarry north of Monthal AG. Scale bar is 1m.

near Liesberg s around 54 % (PFRUNDER & WicKEkt, 1970,
tab. 1). The volume of limestone concretions and bands may be
estimated to be about 15 % of the whole rock unit (see pl.31).
Therefore. the mudstone matrix of the Sornetan Member has a
carbonate content of less than 50 % near Liesberg,. The average
content of detrital quartz of the whole rock unit must be less
than 2% judging from thin sections of carbonate bands and
coneretions.

‘The Effingen Member is a complicated succession of argilla-
ceous mudstones interbedded with variably spaced beds with a
higher carbonate content (Gyai 1969, pl. 17, section 37). The
lowest carbonate content was recorded in the lower part of the
member and is less than 40 %. The average carbonate content
of the argillaccous mudstone in the Effingen Member is more
than 50 %, mainly in the upper part of the member. Lime mud
then predominated in the sediment of the Effingen Member
over argillaceous mud.

2112 Basinal lime mudstone

All the basinal limestones are mudstones which grade into
peloidal wackestones or. in some cases. even to peloidal grain-
stones. Gyai (1969, p. 39-42) described some of these rocks in
detail and figured them. Coccoliths are rare. if they are present,
they are not or only slightly recrystallized. Therefore, there was
probably only slight recrystallization of the rock after transfor-
mation of the lime mud to low magnesian calcite, and cocco-
i i have been a major
sil detritus under the p

only forms about 10 % of the rock. Study of the grain-size fra
tion of below 25 microns under the transmission electron
croscope revealed that less than 5 % of the particles were defi-
nitely fossil detritus. More than 80 % of the rock is then micrite

Fos-
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of unknown origin. The sediment may be transformed to faccal
pellets 1o the packstone concentration in some places (Gvar
1969. pl. 13. fig. 48). Basinal lime mudstones (calcilutites) are al-
ways well-bedded (fig. 8) into layers less than 1m thick.

2113 Basinal iron oolite
The oldest Oxfordian bed in northwestern Switzerland is a
20¢m to 30 cm thick clayey marl with some iron ooids. This bed
is always present below the Renggeri Member and although
thin, it is laterally continuous. Tt is the uppermost bed of the
Herznach Formation (see definition below). The content of iron
ooids decreases from about 5 % at the base to zero at the top of
the bed where the facies of the Renggeri Member begins.

The Schellenbriicke Bed is another thin and widespread
basinal iron oolite within the Herznach Formation. The mode of
formation of this bed has been discussed in detail by Gyor
(1981). The average content of iron ooids is only about 10 %
(Gvat 1981, p.239). The iron ooids are limonitic, chamositic or
they have cortices of chamosite alternating with cortices of
limonite. The matrix is a ferriferous lime mudstone (fig.9). The
bed s condensed, sometimes to the extent that only the
limonitic/chamositic crust at its top is present (fig. 40). The bed
oceurs between the toe of the submarine bank of the Biirschwil
Formation where the water depth is interpreted to have been
about 80m and grades in the distal direction into the thin
Glaukonitsandmergel Bed where the water depth is calculated
to have been around 100m (Gvar 1981, 4). An orebody of
iron oolite which was mined until the beginning of this century
exists in the uppermost Sornetan Member near Chamesol and
Montécheroux (France), 25km west of St-Ursanne. Near Bure
JU in section RG 436 there is a 50cm thick marly limestone that
contains 10% of limonitic iron ooids 3m below the top of the
Sornetan Member. No iron ooids have ever been found in the
more distal part of the Sornetan Member that is coeval with the
Schellenbriicke Bed and the overlying condensed bed at the
base of the Birmenstorf Member that in some outcrops con-

cary Onordian. Cordatun

th near Kllum.n
AG.TS Gy 2712, section R 17).

1969, pl.

bod 3 soe e
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tains chamositic iron ooids. It is therefore impossible that the
iron 0oids of the Schellenbriicke Bed or the condensed bed at
the base of the Birmenstorf Member were transported from
shallower water to the basin. The Schellenbriicke Bed contains
a rich and diverse ammonite fauna indicating a depth of de-
position of between 80 and 100m. Lenses of basinal iron oo-
lite-rich clayey marl exist near Herznach and Gansingen below
the Schellenbriicke Bed (section RG 208. bed 6. Gyar 1977,
pl.11.fig2. excavation on Brunnrain, and section RG 60, bed 3,
Gy 1966, fig. 1. Eisengraben, respectively).

2104 Basinal spongolite
The most widespread basinal spongolite with wholly fossilized
iceous sponges is the Birmenstorf Member. This is described
in section 2.2 Biofacies. Siliceous sponges may form as much as
30 % of the rock volume in this member (Gyat 1969. pl. 2. fig.6).
“The matrix is lime mudstone or marl. Siliceous sponges can also
be abundant in the lowermost Effingen Member (Gyci 1969,
pl.19) and in the distal part of the Crenularis Member near
Mellikon (Gyat 1969, pL.6. fig. 23, Gvar 1992, figs. ). The
x of the sponge bioherms in the Crenularis Member is
lime mudstone. Siliceous sponges are less abundant in the
Crenularis Member than in the Birmenstorf Member. The low-
ermost bed of the Pichoux Formation is. in some sections,
spongolite. At Péry BE it even contains small sponge bioherms
with an elevation of 1m above the surrounding sediment
Sponge bioherms are also found in the Hornbuck Member of
Canton Schaffhausen and in the Knollen Bed near Kiissaburg
in southern Germany north of Zurzach (Gvai 1969, pl. 19), and
at Immendingen and Mohringen in southern Germany. Si-
liceous sponges are abundant in the uppermaost Letzi and Wan-
gental Members and again in the lower Baden Member. The
massive part of the upper Wettingen Member is a basinal spon-
golite, but occasionally giant sponges are found in the well-bed-
ded lower Wettingen Member at Mellikon AG.

matri

2115 Basinal oncolire
Late Jurassic oncolites from the upper slope and from the basin
in northern Switzerland were described by Gyai (1992). The
most remarkable beds with basinal oncoids are the Mumien-
mergel and the Mumienkalk Beds of the Klettgau and Randen
in Canton Schaffhausen. The oncoids of the Mumienkalk Bed
are well-rounded and have a masimum diameter of 3.5cm.
‘They contain abundant glauconite and are slightly ferriferous
(Gya etal. 1979, fig. 14a. Gyor 1992, fig. 35). The matrix is glau-
conitic lime mudstone. The depth of deposition of the Mu-
mienkalk Bed was estimated by Gyar et al. (1979, p.946) at
about 100m. Gyar (1986, fig.2) rated this depth at well over
100m, because there are no signs that this bed was above storm
wave base. Gyar et al. (1979, p.942-946) described the Mu-
mienkalk Bed in detail and discussed its mode of formation

gel Bed below the M; Bed has a
matrix of glauconitic marl. This marl contains carbonate inter-
nal moulds of ammonites with a thick oncolit
monites are up to 25 em in diameter. The sediments infilling the
ammonite chambers prove that the ammonites have been over-
turned during fossilization. Some of the ammonite moulds arc
fractured. It can be excluded that currents overturned and frac-
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tured the moulds. Currents strong enough to do this would have
abraded the surface of the moulds and removed the argilla-
ceous matrix. This is not the case. Gyar (1969, p. 105) assumed
that animals in the search of food overturned the moulds.as Re-
cent hogfish in the tropical West Atlantic overturn nodules of
red algac (BOHLKE & CHAPLIN 1970).

Oncoids that grew on the upper slope occur in the lime mud-
stones of the lower Baden Member in the southern quarry of
Lochli at Diniken SO and in the section RG 28, bed 47 at
Halden east of Schonenwerd SO (Gyai 1992, fig. 17). The on-
coids have a diameter of up to 15mm and contain glauconite.
Glauconitic oncoids with a maximum diameter of 7mm were
found in the upper Crenularis Member which is exposed in the
quarry adjacent to the public swimming pool near Auenstein
AG. These oncoids occur in a matrix of lime mudstone (section
RG 34, bed 25, samples Gy 587 and Gy 588, unpublished). The
glauconitic oncoids found elsewhere in the upper Crenularis
Member are cven smaller (Gyar 1969, pl. 5. fig. 21).

2.1.1.6  Glauconitic rocks
Distinct glauconite pellets with a glossy surface are found only
insedimentsi to have been deposited in water depths
arcater than 100m (Gyci 1981, 1986). Abraded glauconite pel-
lets are found in well-sorted. sandy turbidites where they have
the same grain size as the detrital quartz. Glauconitic infillings
of algal tubes or diffuse glauconitic impregnations in bioclasts
oceur in sediments interpreted to have been deposited in water
depths of less than 100 m. Glauconitic impregnations are rela-
tively easy to see with a hand lens,but they are only visible with
difficulty in thin section with the petrographic microscope.
Pellets of glauconite occur within the basinal area for the first
time in the Lamberti Subchron. The pellets are found within
lenses of ferriferous marl with iron ooids near Giichlingen (sec-
tion RG 81b,bed 10) and near Siblingen (section RG 212.at the
top of bed 4, in Gy, 1977, pl.11). According to Gvar (1981),
these lenses must have been deposited at a depth of about 100m
which is apparently the greatest depth at which iron ooids can
be formed by being rolled. The greatest concentration of glau-

ally deformed

clasts of pelsparite with detrital

upper Effingen Member,
stein AG, Refigured from Gy &
Persoz (1986). Scal bar is 2 cm.

conite was found in the Glaukonitsandmergel Bed of the
Klettgau and Randen (fig. 40). Up to 30 % of the volume of this
rock is glauconite pellets. At least part of this glauconite is
probably derived from the transformation of biotite, because
some fresh biotite grains were found (Gvar & McDowELL 1970,
p.115). Glauconite is also abundant in the Mumienmergel and
Mumienkalk Beds as well as in the glauconitic marl above the
Mumienkalk Bed (fig. 40). The Knollen Bed sometimes contains
abundant glauconite north of the Rhine.

In Canton Aargau clearly delimited glauconite pellets are
prosent in the Birmenstorf Member. Glauconitization of biotite
was demonstrated in one case in a sample from the condensed
bed at the base of the Birmenstorf Member (section RG 73 in
the Berchenwald near Dangstetten, southern Germany, bed
see Gvar 1969, pl.3, fig.9). The glauconite of the Crenularis
Member (fig. 40) occurs mainly as a filling of algal tubes and an
impregnation in small oncoids. The mineral is rare in the
Knollen Bed (fig.40). It sometimes oceurs in the uppermost
Letzi Member. The marly limestone of the lower Baden Mem-
ber (fiig. 40) contains glauconite pellets and glauconitic coatings
of fossils.

In the West, glauconite pellets arc often abundant in the low-
ermost bed of the Pichoux Formation (fig. 40). Faint and diffuse
‘green impregnations which are probably glauconite were found
in section RG 276 at Mont Chemin near Courrendlin JU in bed
15.a biopelmicrite: thin section Gy 6336, of the Vorbourg Mem-
ber. This is unusual, because the Vorbourg Member was de-
posited in very shallow water. partially even in the intertidal
zone. Authigenic glauconite normally oceurs only in sediments
from deeper water.

2.1.2 Facies of the carbonate platform slope

The average slope of the Pichoux Formation can be calculated
10 be 0.5°, when the decompaction and the differential subsi-
dence of the basement under different sediment loads are taken
into acount (see Gvai 1986, fig. 3).



Fig. 11: Spiculite of the lower Pichoux Formation, ravine southeast of
La Kohlberg farm, Vermes JU. TS Gy 7582, section RG 406, bed 2
(pl.37).

2.1.2.1 Debris flows

Submarine debris flows were found mainly in the Effingen
Member (Gyar 1969, pl. 4, fig. 13, Gvar & Persoz 1986, fig. 3,
figured here in fig. 10, Go1 & PErsoz 1987, fig. 5). but they also
oceur in the distal part of the uppermost Effingen Member near
Rekingen AG (section RG 68, bed mple Gy 1409, Gyat
1969, pl. 19, fig. 1). The debris flows are often associated with in-
traformational truncation surfaces (Gvai & Prsoz 1986, fig. 2).
The flows are small-scale and local. The greatest depositional
slope in parts of the Effingen Member must have been on aver-
age less than 1° since the proximal part of the member directly
overlies the Pichoux Formation (Gvar & Prsoz 1986, pl.1).
“This is thought to be insufficient for the formation of debris
flows, 50 it is postulated that the angle of the slope may have
been locally augmented by growth faults (Gya1 1986, fig. 3D). A
synsedimentary fault may be seen in GyGi & Prrsoz (1986,
fig.2). However, MULLINS & NEUMANN (1979, p.181) surmised
the presence of debris flows on the slope off the northern mar-
gin of the Great Bahama Bank where the average angle of the
slope is only 1.5° and where there are predominantly muddy de-
posits like pelagic carbonate oozes and muddy slope breccia
(p.182).

2.1.22 Spiculite

Spiculite, a lime mudstone with very abundant sponge spicula,
is uncommon. Spiculites are present in the Sornctan Member
and mainly in the Pichoux Formation. However. spicula may be
common even in shallow-water coral biostromes (Gvai 1969,
pl.7.fig. 29). The spiculite figured here (fig. 11) from the section
RG 406 near Vermes JU, bed 2 (pl. 37), is from the lower
choux Formation. It contains about 10 % sponge spicula in a mi-
critic groundmass.

2.1.3  Facies of the carbonate platform margin
2131
The coral bioherms of the platform margin grew within the dis-
tal part of the oolite shoals that rim the platform and also off
the platform margin in somewhat deeper water, within the car
bonate mud of the uppermost slope. The bioherms are typically
mud mounds which had a slight relicf above the sediment sur-
rounding them. The coral content may be as low as 10 %. The
bioherms all appear o be isolated, they were nowhere obs
10 coalesce into a barrier reef (see BOLLIGER & Bukki 1970, pl. 1,
fig. 1). Some of the bioherms weather out and form topograph-
ical features with steep sides. The steep cliffs are formed by dif-
ferential erosion between the well-cemented hioherm and the
more friable sediment around it. The steep, eroded sides of the
bioherms are not to be confused with the original relief which
was probably very slight and of low angle. The bioherms that
formed at this Jurassic platform margin are very different from
Recent platform margin reefs (e.g. JAMES & GINsBURG 1979).
The platform slope in the Late Jurassic of northern Switzerland
had an angle of only about half a degree. This greatly reduced
water circulation and the supply of food and oxygen to the bio-
herms. This might be the cause of the relatively weak develop-
ment of the Jurassic platform margin bioherms.

“The typical facies from the lower part of a coral bioherm is
red as a polished slab in fig. 12. The slab is from section RG
21, bed 35 in the quarry on Mt. Born near Olten SO (Gt 1969,
pl.18). The corals, which probably belong mainly to the genus
Microsolena, are dish-shaped and make up about 10% of the
rock volume. They are bored by the bivalve Lithophaga. The
corals are partly dissolved and the cavities are filled with
srained sparite or fragments of the encasing micrite. On
top of the corals are faintly visible columnar stromatolites. The
micritic groundmass was probably cemented carly. or else it
would not have fractured when entering the cavities in the
partly dissolved corals. A thin-section of the same bed is figured
in Gvar (1969, pl. 9. fig. 35).

Coral bioherms

rved

coars

2.1.3.2 Oolite bars

‘The rim of the platforms of the upper St-Ursanne Formation,
the Giinsberg Formation and the Balsthal Formation is formed
by oolite bars. Part of these bars is cross-bedded, for instance
bed 162 in the Giinsberg Formation of section RG 307 near
Péry or beds 1 to 3 in the lower Balsthal Formation of section
RG 20 near Hagendorf SO. Such a cross-bedded oosparite from
the Steinebach Member was described (p. 35) and figured in de-
tail (pl.8, figs. 32 and 33, pl.9, figs. 34 and 36) by Gvar (1969).

2.1.4  Facies of the lagoon

2141 Tidal delias

‘The Steinebach Member in section RG 307 near Péry BE is the
delta of a tidal channel emptying into the lagoon. The lowest
bed number 193 (see pl.22) is 24m thick and had an internal
depositional dip of 20° towards northnortheast. A thin-section
from this bed (Gy 5467) is an oomicrite 1o cosparite with &
erage of about 75 % of primary micritic cement. In the mixed
zones which contain primary micritic and secondary sparitic ce-
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Fig.12: Polished slab from the

base of a coral bioherm of the
platform margin of the Balsthal
Formation. Plate-shaped colonies
ahusily M mmlwm in a micrit
grounds n top of the corals
are cnlnmmr stromatolites The
corals are bored by the bivalve
Lithophaga. PS Gy 4903 from
section RG 21 in the quarry on Mt
Olten
Member, Gyar (1969.pl. 18). Scale
baris 2 cm.

ment the lime mud of the primary cement is found in geopetal
ities (fig. 13). The middle bed, number 194, is an oolitic pack-
stone 1.4m thick that had an internal depositional dip of 10°
towards north-northeast. The upper bed, number 195, is 1.9m
thick and had a depositional dip of 20° towards west-northwest
It is an oolitic to fine-oncolithic packstone and partly even a
wackestone although the intermittent tidal currents during its
deposition must have been rather strong. Large burrows with a
diameter of 210 3em penetrate up to 30em down from the up-
per bedding plane. The bedding plane is hummacky and cov-
ered with a limonitic crust that indicates an early cemented and
mineralized hardground

Fig. 13: Oomicrite with geopetal interstices filled with calcite spar,
Steincbuch Member. Péry BE.S Gy 3467, setion RG 307, bed 193

2142
Some of the best examples of lagoonal oncolite are to be found
in the Hauptmumienbank Member of the Vellerat Formation.
‘The oncoids of the Hauptmumienbank Member grew to a
ameter in excess of 4cm (fig. 14) and were embedded in lime
mud indicating a normally quiet depositional environment. The
largest oncoids oceur in the central belt of the elongate lagoon
as for instance near Soyhiéres JU (see fig.7 in Gyar 1990c). To-
wards the platform margin, the micritic matrix between the
large oncoids becomes inc

Oncolite

asingly oolitic, and the size and the
abundance of the oncoids diminish. The size and the abundance
of the oncoids al: in the proximal direct I there
the core of the oncoids often contains calcite pseudomorphs af-
ter gypsum (GvGi & Persoz 1987. fig. 2C). Algal filaments of d
ferent species of Girvanella and occasional small thalli of an un-
described species of Bacinella Rapoicic oceur in the crust of the
oncoids of the Hauptmumienbank Member. The core of these
oncoids is most often a small bioclast. The oncoids were lithified
during growth. Evidence for this are common boring bivalves of
the genus Lithophaga that are found within the oncoids
GascH (1956) described and figured these oncoids for the first
time. ZIEGLER (1956, p. 46) discussed their environment of for-
mation and concluded that the oncoids grew in the same place
as the lime mud that forms the matrix was deposited. ZIEGLER
(1956, p.43) estimated the minimum areal extent of the algal
biostrome of the Hauptmumienbank Member at more than
2000k

The oldest Oxfordian oncolites occur in the lower St-Ur-
sanne Formation. This is the Caquerelle Pisolite of ZiEGLer
(1962, p. 18). The typical facies of this unit is a well winnowed
rudstone with oncoids of a diameter from about 0.5 mm to 1 cm.
‘The best examples of this unit were found in the sections RG 338




at Cote du Fréne near Asuel JU,bed 90, PS Gy 3899.TS Gy 5891,
and in the section RG 397 in the gorge west of the Schlossfelsen
near Kleinliizel SO, bed 27, PS Gy 4536.TS Gy 6492. These on-
coids have not been studied by a specialist. POMeIN (1965.p.817)
thought he recognized Girvanella pisolithica WETHERED in the
crusts as well as encrusting foraminifera of the genus Nubeci-
linella and illustrated the unit in two figures (PUmpiN 1965, figs. 6
and 7). There are patches with abundant 2cm size oncoids in the
section RG 336.bed 4. along the road from St-Ursanne JU to the
railway station: these arc enclosed in a bioarenitic grainstone
with i i i it

Another alime

aceurs locally in the upper St-Ursanne Formation in a quarry at
the western end of the Landskron range near Leymen F (section
RG 292. bed 12h, PS Gy 3295.TS Gy 5272), This oncolite is also
mentioned by Fiscieg (1965a. p.22).

The oncolites of the Giinsberg Formation are found mainly
near Péry BE in the quarry of La Charuque (section RG 435,
bed 9a, PS Gy 5059, TS Gy 7242). This is the Griine Mumien-
bank of ZigGLer (1956). The oncoids are spherical to lobate and
are embedded in lime mudstone. They grew to a diameter of
Sem (Gyar 1992, figs. 14 and 15). Other occurrences are at
Peute Combe south of Grandval BE, section RG 357, bed 25a,
PS Gy 4140.TS Gy 6101.at Roches du Droit north of Crémines
BE, section RG 417, bed 43, PS Gy 4833, TS Gy 6766, and at
Biichlen near Sechof BE, section RG 419, bed 68, PS Gy 4870,
TS Gy 6802 (all the three sections unpublished). These onco-
lites were probably all formed at the same time.

The oldest oncalites of the Vellerat Formation are at differ-
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Fig. 14: Oncoids in a biomicritic
‘groundmass Polished slab cut
perpendicularly to the bedding
planes, PS Gy 4204, Haupt-
mumienbank Member, section RG
363 (unpublished), En Goulat near
Soyhieres JU, bed 47. Scale bar is
2em.

ent levels of the Vorbourg Member. for instance in section RG
320 at Moniépoirgeat near Undervelier JU. bed 18, PS Gy 3674,
TS Gy 5674, or on Mont Chemin near Courrendlin JU. section
RG 376, bed 14, PS Gy 4372.TS Gy 6335, above the Durrmat-
tengraben near Wolschwiller F. section RG 394, bed 4. PS Gy
4513, TS Gy 6468, and on the Schiitzenebnetchopf near Klein-
liitzel SO. locality RG 396, PS Gy 4532, TS Gy 6487.

The oncolites of the younger Réschenz Member within the
Vellerat Formation are also to be found at various levels, for in-
stance in the beds 17, 28, 31 and 53 of section RG 300 at Eich-
lenberg near Zullwil SO. Particularly remarkable are the on-
coids of bed 14 in the neighbouring section RG 304 at Fehren
SO which reach a diameter of 6em (PS Gy 3411, TS Gy 5409).
Other oncolites within the Risschenz Member are found near
Souboz BE (section RG 312, bed 42), Undervelier JU (section
RG 320, bed 58), Soulce JU (section RG 321, bed 19) and
Chatillon JU (section RG 368, bed 80).

The oncolites of the Balsthal Formation are almostall in the
Laufen Member. Oncolites are very common in this member.
“The oncoids can be embedded in lime mud as in bed 201 of sec-
tion RG 307 near Péry BE (pl. 22). This unit s very similar to the
Hauptmumienbank Member. but the evidence from mineral
stratigraphy (Gt & Persoz 1986) and sequence stratigraphy
(Gva et al. 1998) indicates that it is younger. The oncoids of the
Laufen Member can grow large even if they are embedded in
packstone like in bed 7b of section RG 436 in Horngraben near
Aedermannsdorf SO (PS Gy 5082, TS Gy 7260, unpublished).
An undeseribed species of the alga Bacinella is abundant in
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Fig. 15: Fine-grained peloidal
sandy quartz siltstone, Roschenz
Member, gorge northeast of La
Providence farm, Corban JU.TS
Gy 6578, section RG 400, bed 50
(pl.35)

these oncoids. The species was figured under the name Bacinella
irregularis Ranoicic by BoLuiGer & Bukki (1970,pl.9,fig. 3). The
Verena Member rarely contains oncolites. One occurs in bed 94a
of the section RG 320 at Montépoirgeat near Undervelier JU
(PS Gy 3707. TS Gy 5711. unpublished). The other known oc-
currence was mentioned by Fischer (19654, p. 22).

In the Courgenay Formation. only a single oncolite was en-
countered in the La May Member northwest of La Seigne
Dessus near St-Ursanne JU in bed 10 of the section RG 326 (PS
Gy 3776,TS Gy 5774).

2143 Coral bioherms

The coral bioherms of the lagoon differ from the ones at the
platform margin in th
by corals. Massive and thickly branching coral colonies make up
as much as 50 % of the volume of a coral bioherm in the quarry
of St-Ursanne (bed 18 of section RG 336). The matrix of the
reef core is micritic, but nevertheless this may be a true reef.
One of these patch reefs near St-Ursanne was figured by Gvai
(1986.fig.5). The primary relief of the reefs and the slope of the
reef detritus aprons was very subdued (se¢ POmpN 1965,
fig. 14).

t they are much more densely colonized

ilistones

2144 Sandy quartz
As BoLLiGER & Bukri (1967) have pointed out, detrital quartz
and some feldspar are abundant in the Vellerat and in the
Wildegg Formations and. more specifically, in the Réschenz and
in the Effingen Members. It is interesting to note that there is

little detrital quartz in the argillaccous Bure Member of the up-
per Vellerat Formation. There is obviously no simple relation
between the clay mineral content and the detrital quartz con-
tentin these sediments. Detrital quartz and feldspar may make

up more than 50 % of the rock volume in marls and limestones
of the Réschenz Member
laminated and partly massive. ZIEGLER

The quartzose limestones of this
member are partl
(1962, p.26 and 42) considered that acolian sedimentation of
this quartz was a possibility because of its good sorting. Bor-
LIGER & BURRI (1970. p. 19) stressed that the detrital quartz and
feldspar were transported by the wind. No sedimentary struc-
tures indicative of wind transport have ever been observed in
supratidal sediments of the Roschenz Member. Evaporites are
entirely absent in this member. Instead. limni
and gyrogonites of characean algae indicate the presence of
fresh water pools or swamps and thus a humid climate (Gvcr
1986, p.486). Gyai (1986, p. 487) concluded that the ample sup-
ply of terrigenous sediment that led to the deposition of the
henz and Effingen Members was indicative of a relatively
wet climate. Water transportation of the bulk of the terrigenous
sediment must therefore be assumed. but acolian transporta-
tion of a small quantity of detrital quartz cannot be ruled out
A large amount of clay minerals must have bypassed the site of
deposition of the Roschenz Member judging from the much
greater thickness of the argillaceous Effingen Member.

Bed 50 of section RG 400 (pl. which is in the small gorge
northeast of the farm La Providence near Corban JU is a sandy
quartz siltstone. The bed is 0.35m thick and is laminated in the
lower part. The constituent particle:
feldspar as well as carbonate micritic peloids (fig.15). The
peloids are well rounded and have sizes between 40 and 70 mi-
crons. They make up about 10 % of the rock volume. The silici
clastic grains are about 50 % of the rock volume. About 90 % of
them are angular quartz grains and 10% angular feldspar
grains. Their grain sizes range from 20 to 110 microns with an
average around 50 microns The pore space is filled with sparite

ostracods, lignite

mes

are detrital quartz and
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cement in the lower part of the bed and in the upper part of the
bed partly with lime mud and partly with sparite.

‘The angular shape of the coarsest siliciclastic grains suggests
that they have been transported in water. KUENEN (1964, p. 279)
stated that grains with a size of less than 250 microns are not
rounded during transport in water. It is important to note that
a large quantity of clay minerals was in suspension during the
transport of the siliciclastic grains. The clay minerals further
augmented the minimum size of grains that would be rounded.
I the siliciclastic grains were transported by the wind as BoL-
LIGER & Burki (1970) concluded. at least the coarsest grains of
the fine sand fraction would be rounded (KUENEN, 1960. p.51).

2145 Dolosparite

Almost pure dolomites are uncommon and are restricted to the
Giinsberg and the Balsthal Formations. In the Balsthal Forma-
tion they occur both in the Laufen Member (for instance sec-
tion RG 390 Moutier, Gorges de Moutier, southern part, pl.27.
bed 99, TS Gy 7032) and in the Verena Member. The figured
dolosparite (fig. 16) is from bed 62, middle Verena Member. in
section RG 381 in the Gorges de Court near Moutier BE
(pl.28). The anhedral dolomite grains form a panxenotopic mo-
saic. The average grain 80 microns. Some grain interstices
and few larger patches are filled with undolomitized micrite
that amounts to about 5 % of the rack volume. The bed has a
thickness of 1.90m and a few pores with a diameter of several

‘The rock has a i

e

2.1.5 Tidal flat facies

2.1.5.1 Mudstone with prism cracks
Lime and argillaceous mudstones with prism cracks were found
atseveral localities in the Vorbourg and in the Réschenz Mem-
bers of the Vellerat Formation and in the Ginsberg Formation.
Prism cracks are conspicuous in lime mudstone (Gyc 1992,
fig.5). but if they oceur in soft argillaceous mudstone, they are
not easy to recognize because of the rapid weathering of marl.
Prism cracks in marl may be preserved if pure lime mud was
sedimented on top of the marl. In this case the imprints of the
cracks are visible as positive ridges on the lower bedding plane
of the lime mudstone overlying the marl. An example of this is
the stromatolitic lowest part of bed 57 of section RG 320 at
Montépoirgeat near Undervelier JU. The lime mudstone bed is
partly laminated and contains birdseye pores and rootlets (RS
Gy 3690). It is in the upper part of the Roschenz Member. The
mud-cracked marl below is bed 56 which is 0.50m thick and is a
soft, grey-green marl with much detrital quartz.

“The diameter of the prisms varies from 1 to 50em depending
on the thickness of the cracked bed. The thickness of beds that
are cracked from the top to the base may be as much as 60cm
as for instance bed 31 of section RG 417 near Crémines BE
(GG 1992, p.807) in the Giinsberg Formation.

Recent mud eracks of the intertidal zone were reported from
the Persian Gulf (KENDALL & SKipwii, 1968.fig. 5) and from the
hamas (GINSBURG et al. 1977, fig. 4). Fossil prism cracks may be
taken as evidence of the intertidal zone if the cracked bed con-
tains birdseye pores. rootlets or mud pebbles. A lime mudstone
with deep prism cracks was figured by Gyar (1992 fig.6) from
bed 21. Ginsberg Formation. of scction RG 414 near Grandval
BE (RS Gy 4795.sce also PS Gy 4794). According to GINsBURG
ctal. (1977.fig.4) this is indicative of the lower intertidal zone.

Fig. 16: Dolosparite with micriic.
undolomitized patch

bed 62 (pl.28).



22 Biofacies

2.2.1 Siliceous sponge assemblages

Siliceous sponge assemblages are typical for the deep neritic
realm not only in the Late Jurassic on the northern margin of
the Tethys (RENNER & NEUWEILER, coord. 1995, fig.2), but also
in the Late Triassic of the Sichuan Basin, China (WU 1989). In
northern Switzerland the sponge assemblages with wholly fos-
ed sponges are associated with an abundant and diverse
ammonite fauna. In this region part of the sponges were wholly
fossilized in water decper than about S0m. Only spicula sur-
vived in shallower water (sce above). But this does not mean
that dense growths of siliceous sponges did not exist in shal-
lower water of the Late Jurassic. They are probably just not pre-
served. Sponge bioherms from shallow water have been found
in the Callovian (Koenigi Subzone) near Ladoix in Burgundy,
France (FLOQUET et al. 1991, .49, fig. 14, pl. 4E).

Even in their optimal depth range, special conditions were
sary for sponges to become fossilized. One of these condi-
tions was the rate of mud sedimentation. If the rate was too low
as for instance in the thin, deep neritic Mumienkalk Bed or in
shallow, turbulent water, few or no sponges were wholly fos-
silized. If the rate of mud sedimentation became too high as in
the lower Effingen Member, the sponges apparently became
smothered when living and disappeared from the environment.

The richest and most widespread oceurrence of siliceous
sponges in northern Member

n

isin the

tation rate. This facies extends from the Klettgau along deposi-
tional strike to the southern Jura in southeastern France (Eay
1966) and perpendicularly to the depositional strike to the au-
tochthonous and parautochthonous facies realms as well as into
the lower Helvetic nappes of the central and eastern Swiss Alps
(KuGLER 1987, p.75). This author gave a short and appropriate
description of the Birmenstorf Member in Canton Aargau (Ku-
GLER, 1987, p.19-21) and figured (fig. B. 1. 7.) the upper bed-
ding plane of bed 34 in the section RG 276 near Holderbank
AG (in Gyar et al. 1979, fig.3) that is covered with large
dish-shaped siliceous sponges. KUGLER noted that the majority
of the sponges were overturned. Few specimens are embedded
in life position. According to Gyar (1986), the depth of deposi-
tion of the Birmenstorf Member in Canton Aargau was greater
than 100m and less than 150 m. No sedimentary features that
might be interpreted as tempestites have ever been observed in
the Birmenstorf Member. Therefore it is probable that not cur-
rents, but animals overturned the sponges in search of prey an-
imals hiding at the underside. In the Recent, rays and hogfish
have been observed to overturn rocks and red algal nodules in
the tropical western Atlantic (BOHLKE & CrapLiy 1970, p.
and MACINTYRE et al. 1987, fig. 12).

222 Ammonite assemblages

There are faunal assemblages in the Late Jurassic of northern
in which ammonites are by far the most abundant

which is a very widespread, densely colonized sponge bio-
strome (fig. 17) that was deposited at a relatively low sedimen-

17: Siliceous sponges
ding plane of bed 34,

the left is in life position and the specimen on the right hand side is
overturned. Scale is in decimeters.

clement as for instance in the Schellenbriicke Bed of the carly
Oxfordian. This bed was deposited at a depth of 80-100m
(Gvor 1981, tab. 1, p.243-244). Ammonites are classical guide
fossils and were for a long time regarded to be relatively inde-
pendent of facies, ZieGLer (1963b. p.238) denied this and
claimed that ammonites were facies fossils as much as all oth-
ers. ZieGLER (1963a, p. 102) stated that most ammonites lived in
close relation to distinct facies and therefore close to the sea
bottom, The fact that this can be observed in the fossil record of
the Late Jurassic in Central Europe implies that no large-scale
transport of empty shells has taken place. ZteGLer (1981, fig.7)
showed that ammonite diversity is at its optimum at moderate
depths, ZiEGLER (1967, p. 449) established depth ranges for am-
monite assemblages and other faunal assemblages of the Late
Jurassic in Europe. He augmented and systematized the know-
ledge of carlier authors as for instance KiLia (in BuLor 1993,
p.246). Gvai (1986) caleulated the depth of deposition of Late
Jurassic sediments in northern Switzerland and showed how the
composition of ammonite assemblages varied with depth (Gvar
1986, fig.6), thus confirming and substantiating the results of
ZieLEr (1967).

Gyaietal. (1979, tab. 12, p. 942-946) analyzed the ammonite
assemblage of the Mumienkalk Bed and discussed the palaco-
ccology in detail. The same was done with the Schellenbriicke
Bed (R. Gya, 1981). Other important ammonite assemblages
are in the Birmenstorf and in the Baden Members. EGGer
(1991) made a study of the biota of the Birmenstorl Member
near Holderbank AG. Other important ammonite assemblages
are in the Crenularis Member in the region of Mellikon AG and
in the Hornbuck Member. Siliceous sponges are present in all
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of these stratis

aphic units, but they are quantitatively impor-
tant only in the Birmenstorf and in the Horbuck Members
(see above). Ammonite-dominated assemblages lived in water
that was more than 50m deep (Gyai 1986, p. 480).

Bivalve as

emblages

There are macrofaunas where bivalves are the dominant cle-
ment of the The K g y ¥
Zone at Mt. Born near Olten where bivalves comprise 55 % of
the macrofauna is such a case (Gyar 1986, fig.6B). The water
depth of this assemblage was about 30m (Gyar 1986, fig. 6B).
The next examples in descending stratigraphic order are the
Wangen and the Crenularis Members in the region of Mt
Geissberg near Villigen AG and on Bozberg. Bed 30 (lower
Crenularis Member) of section RG 63 which is a cliff above a
ravine north of the ruin Besserstein near Villigen AG contains
a bivalve assemblage that is dominated by very abundant Pho-
ladomya paucicosta Roewex, The Geissbe
cludes tand diverse bivalve assemblage that is dom
inated by Pholodomya and Goniomya (Mogsch 1867. p. 147).
‘The abundance of Pholadomya both in the Geissberg and in the
Sornetan Members convinced Mogsci (1867. p.145) that the
two members were of the same age. ETaLLON (186 )even
proposed the stage name Pholadomyen based on the Sometan
Member. RoLiex (1893b. p
had been introduced by DE TrIBOLET). Bi

vember below in-

abunda

) claimed that this stage name

ves are again very

abundant in the Banné Member. Gyar (1986, p. 477) assumed
that assemblages dominated by bivalves lived in water that was
between 20m and 50m deep.

y deep-water corals are very rare and are always of small

. One specimen of such ahermatypic corals has been found
in the Schellenbriicke Bed and another in the lower Mu-
mienkalk Bed in the section RG 212. bed 8 near Siblingen SH
A specimen from the Crenularis Member is figured in Gyai
(1969, pl.6, fig.23) and in Gvar (1992. fig. 24). Two more speci-
mens were collected from the lower Baden Member of Mel-
likon and from the lower Schwarzbach Formation in the section
RG 239 at Summerhalde near Schaffhausen. The specimens
from the Mumicnkalk Bed and from the lower Schwarzbach
Formation lived at a water depth of more than 100m. The spec-
imen from the Crenularis Member is from a depth of about
80m (Gval 1986, p. 479). These deep-water corals belong to un-
described species.

Colonial or hermatypic coral growth began at depths of less
than 20m. This can be calculated from section RG 306 at Hin-
ter Chestel near Liesberg BL (G & Persoz 1986. p.412. sce
also INSALACO 1996, p. 184). The first hermatypic corals that ap-
pear in the Liesherg Member are flat and dish-shaped. They
). Thin, dish-shaped
colonies continue 10 a depth of about 10m. In general, further
up the succession the colonies become thicker like a loaf of
bread, then dome-shaped to massive or branching and it is at

form a thickly colonized biostrome
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18: (Im[u«rrru/:\rwmmblh\ Frux.section RG 431, quarry at Gns-
hmnmn SO. bed 23, lower Reuchenette Forma S Gy 7181
(pl

this level that most coral bioherms begin to develop. No lateral
zonation could be recognized in the studied coral bioherms due
to insufficient outcrops. PPN (1965, p.843) was in a pos
to make a zonation of the lagoonal coral reefs at St-Ursanne
and to deduce a palacocurrent from the southsouthwest.

The coral bioherms of the Late Jurassic of northern Switzer-
land are unlike Recent coral reefs. Most of them were much
more like sponge bioherms; they had a mud matrix (Gyor 1986,
p.477) and a low relief above the surrounding sediment
(Pimpin 1965, fig. 14). Their vertical extent did not exceed 30m
(Gvan & Persoz 1986, p.413) and they have never been ob-
served to coalesce into a barrier reef.

ion

22.5 Cladocoropsis assemblages
Renz (1931) studied Cladocoropsis mirabilis Feuix (fig. 18)
from the Swiss Jura Mis, for the first time. He made the obser-
ation that these organisms with an uncertain systematic posi-
tion are often the only macrofossils that can be found in the rock
(p-2). They may be so abundant that they form a considerable
part of the rock volume (Renz 1931, pl. 1), This author figured
Cladocoropsis from the Solothurn Turtle Limestone (see also
THALMANN 1966, p. 104). Cladocoropsis has now been found in
sediments as old as the lower St-Ursanne Formation, for in-
stance in the drinking water well RG 359 near Bressaucourt JU,
bed 13.TS Gy 6113 (pl. 18). The organisms also oceur in the Vor-
bourg Member as in the quarry Sur Montni, section RG 344
near Courtemaiche JU, bed 25, TS Gy 6022. Another occurrence
in the Vorbourg Member is in beds 42 and 53 of section RG 362
at Hasenschell near Movelier JU, TS Gy 6140-6142. Clado-
coropsis was also found in the Hauptmumienbank Member of
section RG 398, bed 21b in the limestone quarry of the former
cement works at Liesberg BL.TS Gy 6524 (pl. 32). The last Ox-
fordian oceurrence is in the lower Laufen Member in section
RG 307,bed 203 in the quarry of La Charuque near Péry BE. TS
Gy 5471 (pl.22). Cladocoropsis is never abundant in the Ox-
fordian-age sediments of the Central Jura.




The first appearence of Cladocoropsis in the Kimmerid-
gian-age Reuchenette Formation is in section RG 433 in the
quarry of Waberhisli above the railway station of Giinsbrunnen
SO, in the uppermost part of bed 18 (pl.41). about 4m aboyve
the base of the formation. The first mass occurrence of Clado-
coropsis in this formation is on Mt. Chamben near Herbetswil
S0, 50m east-northeast of point 1215.1. less than 10m above
the base of the formation (locality RG 432. coordinates
610.290/235.950. TS Gy 7182, PS Gy 4999). Very abundant
Cladocoropsis are also found in section RG 433, bed 20.in bed
35 below the Solothurn Turtle Limestone and in bed 47 above
that unit (pl.41). Many Cladocoropsis were found in the quarry
RG 434 of Steingrueben near Lommiswil SO, bed 8 (TS Gy
7217.pl.42),

The habitat of Cladocoropsis was in very shallow-marine
water and partially in lagoonal environments with possibly h;
persaline conditions.

226 Microbialitic assemblages

Stromatolites and oncoids were for a long time believed to have
originated only in the intertidal and in the shallow subtidal
zones. C ULczEWsKI (1968, p.89) the
Jurassic stromatolites of Poland 1o have been formed in very
shallow water. PLAYFORD & COCKBAIN (1969) proved that De-
vonian stromatolites of Australia had grown in the deep subtid:
zone. GizEiEwsKa & WiECZOREK (1977, p.174) concluded that
the late Callovian stromatolite of Zalas in southern Poland was
asediment of the deep subtidal zone. Gyar (1992) pres
idence that the stromatolites and oncoids from the Late Jurassic
of northern Switzerland formed in environments ranging from
the tidal flat down to the basin floor at nearly 150m depth and
figured pertinent examples from different depths.

nted ev-

Fig. 19: Limestone made uj
mainly of Cycloserpula socialis
(Gotpruss) with some ostreids in
a micritic matrix. Section RG 312
(unpublished). Montaigu near
Souboz BE. bed 87, Laufen
Member, PS Gy 3544, MNHB

E 2583, Scale bar is 1 cm.

23 -dominated sediments

Fossi
2.3.1  Siliceous sponge-dominated biostromes and
bioherms

Siliceous sponges (entirely or partially fossilized sponges and
tuberoids) can be an important rock-forming element. As men-
tioned above, they can amount to as much as 30 % of the rock
volume in the Birmenstorf Member. Siliceous sponges also
form an important portion of the rock volume in the sponge
bioherms of the Crenularis Member of Mellikon AG. Where
partly or wholly fossilized siliceous sponges dominate in the
rock. ammonites are always present.

232 Coral-dominated biostromes and bioherms

Coral biostromes are found within the argillaccous mudstones
of the Liesberg Member, in the proximal part of the uppermost
Effingen Member and in a lime mudstone groundmass of the
Giinsberg Member (ZiEGLER 1962, fig.7). The corals in these
biostromes are mostly thin and flat, dish-like colonies. They
form up o 30 % of the rock volume in the Liesberg Member.
This biostrome is much more densely colonized than some
coral bioherms at the margin of the St-Ursanne carbonate plat-
form where small, massive coral colonies amount to only about
10% of the bioherm volume (section RG 315, bed 34, in the Pi-
choux gorge near Sornetan BE. pl.21). It is only in the lagoon
of the St-Ursanne carbonate platform that corals form as much
4350 % of the bioherm volume (see above). The coral bioherms
of St-Ursanne are therefore probably true reefs. Ammonites
are very rare in coral biostromes. They have never been found
within coral bioherms. but some occur in the inter-recf sedi-
ment near St-Ursanne (Gyat 1995, figs. 4 and 6).
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2.3.3 Lagoonal fossil-dominated sediments

“The proximal part of the Laufen Member and the distal part of
the La May Member are in some places extremely fossiliferous.
Small ostreid bivalves, the rhynchonellid brachiopod Seprali-
phoria arduennensis (Orvet) and the worm Cycloserpula so-
cialis (GoLDFUSS) may be very abundant. Crinoids are uncom-
mon and nautiloids are rare. Cycloserpula socialis forms more
than 50 % of the rock volume in bed 87 of section RG 312 (un-
published) on Montaigu hill near Souboz BE (fig. 19). The ser-
pulids may be an indication of an episodically reduced salinity
of the water.

2.4 Vertical and lateral facies successions

An idealized vertical facies succession in a shallowing-upward
suceession of the i basin of northern Swit
has a thin bed of iron oolite with an ammonite-dominated
macrofauna at the base. This is overlain by argillaceous mud-
stone which gradually becomes more calcareous upwards.
At the base the macrofauna is composed of ammonites and
siliceous sponges (as for instance in the Birmenstorf Member) or
spicula (Sornetan Member), and further up mainly of bivalves.
In the upper part of the mudstone succession the macrofauna is
dominated by hermatypic corals. Coral bioherms can begin to
grow without an initial biostrome stage as for instance in the
Giinsberg Formation. Above the corals there is usually a car-
bonate oolite. Some coral bioherms continue to grow within
oolite banks like in the marginal part of the upper St-Ursanne
Formation near Grellingen BL. Above the oolite are lagoonal
and littoral facies like oncolite and stromatolites with prism
cracks and fenestrae.

A typical lateral facies change from deep to shallow water
can be seen in the coeval members of Hornbuck (lower part),

Geissberg, Steincbach and Hauptmumienbank (sec Gvei &
Pensoz 1986, pl. 1). The Hornbuck Member was sedimented on
the basin floor at a depth of more than 100m. It is a succession
of marls and limestones with sponge bioherms and ammonites.
The lower part of this member grades laterally into the micritic.
bedded limestones of the Geissberg Member which contains a
ich bivalve fauna, Near Olten the Geissberg Member i later-
ally superseded by coral bioherms at the margin of the carbon-
ate platform of the Balsthal Formation. Behind these bioherms
there is a wide belt of carbonate oolite. This oolite of the
Steinebach Member grades laterally in the proimal direction
into the lagoonal oncolite of the Hauptmumicnbank Member.

The lateral facies transition of the lower Giinsberg Forma-
tion to the lower Effingen Member can be followed in the field
on the north slope of Mt. Raimeux west of the farm le petit Ran-
bode. This is also visible on the topographic map Landeskarte
der Schweiz 1:25000, northwest corner of sheet 1107 Balsthal.
‘The lateral facies transition of the upper Giinsberg Formation
with coral bioherms to the Effingen Member can be seen in the
landslide of Gschlief near Giinsberg (section RG 14, see Gyat
1969, fig. 3). The same facies change has already been observed
by Montsexa (in Avster & MOHLRERG 1926, p.687) east of
the Chatzensteg gorge south of Ramiswil SO, Landeskarte
1:25000, sheet 1087 Passwang, coordinates 616.750/243.300.
This is represented on the Geological Atlas of Switzer-
land 1:25000,sheet no. 3 Laufen-Bretzwil-Erschwil-Mimliswil
(1936).

The basinward thinning of the St-Ursanne and Pichous For-
mations can be followed north of Nunningen SO from west to
cast between the rocks west of Balm, the Langenberg and Die-
telloch, or east of Erschwil SO between the rocks west of Tit-
terten and Hohriti west of Meltingerberg (Landeskarte, sheet
no. 1087, Passwang)
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3 Lithostratigraphy

3.1  The stratigraphical sections

‘The stratigraphical sections published in this paper are grouped
into four transects each running from north-northwest to south-
southeast, perpendicular to depositional strike (fig. 1). The sec-
tions east of Balsthal have been published by Gyai (1969) and
elsewhere (see caption (0 fig. 1).

3.1.1 Transect Bure-Biel

‘The Bure-Biel transect is in the southwestern part of the study
area and incorporales data from 8 sections.

3111 Section RG 454 Bure JU, well BUR 2 (pl. 16)

An exploration well was drilled at the eastern margin of the vil-
lage of Bure JU.,coord. 567.649/254.670. At the base of the bore-
hole at a depth of 60m there is a peloidal packstone which
forms part of the lower Vorbourg Member. The remainder of
the overlying Vorbourg Member (beds 1 to 18) is mostly a mi-
critic lime mudstone with marly intercalations. In the upper
part of bed 7 and in bed 18 there are stromatolites (pl. 16).

The base of the Réschenz Member is marked by bed 19.a
soft marl. Bed 22 is a lime mudstone with lithoclasts several
centimetres in size. The marl of bed 27 also contains calcarcous
lithoclasts above a hiatus at the top of bed 26. The oolitic wacke-
grainstone of bed 38 is a regional marker bed. There are mud
clasts several centimetres in size in the marl of beds 58 and 64.
Beds 62 and 65 are lumachelles.

The base of the Hauptmumicnbank Member is bed 67, a
lime mudstone that contains less than 10 % oncoids with a di-
ameter of up to 1 em. In the upper part of bed 68 is a thin oolitic
arainstone with angular micritic lithoclasts that have a diameter
ofupto 15em.

‘The base of the Bure Member is marked by bed 72 in which
micritic limestone bands with a thickness of less than 10cm al-
ternate with marl bands of similar thickness. The member con-
sists mainly of grey, homogenous marl of which bed 77 is a good
example, and has a total thickness of 10.2m. Bed 86 marks the
base of the micritic, bedded limestone typical of the overlying
La May Member of the Courgenay Formation. At the top of the
borehole the succession is strongly weathered and is capped by
soil at the surface.

3.1.1.2 Section RG 340 Porrentruy JU,

quarry of Le Banné (pl.17)

This section is located in the old quarry on the eastern slope of
Le Banné hill. It was measured using a rope as described in sec-
tion 1.4, therefore the beds are numbered from the top to the
base. At the base of the section on the quarry floor is bed 88, a
white. porous lime mudstone representing the upper part of the
Porrentruy Member of the upper Courgenay Formation. 6.4 m

above the base are angular lithoclasts, terebratulid brachiopods
and solitary corals with a diameter of | em. The uppermost 0.4 m
of the bed is less porous. The uppermost 20em are thoroughly
bioturbated. The upper bedding planc is covered with a thick
limonite crust. Above the crust is a marly seam that marks the
base of the Reuchenette Formation.

‘The lowest two beds of the Reuchenette Formation are mi-
critic limestones with a thickness of only Sem each (not repre-
sented in pl. 17), Bed 85 is a peloidal wackestone with burrows.
‘The succession above comprises lime mudstones up to bed 58.
‘Within this succession there are two beds with lithoclasts of a
diameter of less than 1 em (beds 76 and 70). Bed 53 is a micritic
limestone with conspicuous burrows with a diameter of 1cm
that penetrate downwards from the sharp upper bedding plane.
There is a great number of corals, Ceriomya and nerineid gas-
tropods in the pure white bed 46. The overlying bed 45 is a pure
white, porous peloidal packstone with very fine-grained
peloids. Beds 22 to 14 contain an abundant fauna of bivalves
with some gastropods. It is at this level that several large nau-
tiloids have been found around Porrentruy. The upper bedding
plane of bed 6 is a bored hardground. The marly Banné Mem-
ber probably begins directly above bed 1. Abundant bivalves
and gastropods are scattered over the fields on the top of Banné
hill.

3113 Section RG 359 Bressaucourt JU,
drinking water well (pl. 18)

A drinking water well was drilled on the bottom of the small
valley south of the village of Bressaucourt to a depth of 150.2 m.
The lowest beds numbers 1 to 3 represent the uppermost Lies-
berg Member of the Barschwil Formation. These beds consist
of marl and marly, partly dolomitic limestone with partly
silicified fossils. Dish-like coral colonies are only abundant in
bed 3.

Bed 4 marks the base of the St-Ursanne Formation, Grellin-
gen Member (see below). It is a lime mudstone with discoid
coral colonies. In bed 6 there are oncoids with a core of par-
tially silicified bioclasts. The terebratulid brachiopods in bed 6
and the bivalves in bed 7 are also partially silicified. Bed 10 is
an intercalation of oolitic pack- to grainstone. The lowest mas-
sive coral colonies oceur in bed 13. Partially silicified serpulids
oceur as high up as in bed 14, The surface dividing the lower
St-Ursanne Formation (Grellingen Member) from the upper
St-Ursanne Formation (Buix Member, see below) s at the top
of bed 17. There is no indication of a hiatus. At the base of the
Buix Member there is a massive, well-cemented lime mudstone
(bed 18). This is the lateral equivalent of the lowermost “chalky
limestone of St-Ursanne” of ZigGLer (1962) at St-Ursanne.
Bed 19 is the lowest typical, almost pure white and porous
Bed 22 is a yellowish white
oolitic grainstone with large solitary corals and pectinid bi-
valves. The upper bedding plane of bed 23 is covered with a
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limonitic crust. This marks the upper boundary of the St-Ur-
sanne Formation.

The base of the Vorbourg Member corresponds to bed 24
and the top to bed 41. The member consists of micritic, bedded
limestone. There is a solitary coral in bed 29, together with os-
treids (PS Gy 4160).

The first bed of the Réschenz Member is no. 42, a marly
peloidal wackestone. This member mainly comprises variable

marly limestones. The marl i are

3015 Section RG 443 St-Ursanne JU,
exploration well near La Coperie farm (pl. 20)

The base of the section is at a depth of 162.6m above a shear
plane. Bed 1 is a soft grey-brown marl with a high content of de-
trital quartz and it forms the uppermost bed of the Roschenz
Member.

The lowest bed of the Hauptmumienbank Member is no. 2,
an oolithic-oncolithic grainstone containing bivalves and small
Bed 3 is an oosparite. Oncoids up to 2cm in size

There are beds with much detrital quartz, for instance nos. 47
and 52. Stromatolites occur in beds 46, 56 and 58. Bed 73 is an
oolitic wackestone,and is a regional marker bed that s also pre-
sent in section RG 454 near Bure (see 3.1.1.1, bed 38). The
Jurassic succession ends at the top of the marl of bed 79. Above
is a conglomerate of Tertiary age.

3114 Section RG 350 Courgenay JU,
Chemin Paulin road (pl. 19)
The base of the section is 500 m northwest of Vacherie Mouillard
farm. The section was measured along a forest road called
Chemin Paulin (this name is not indicated on the Landeskarte
der Schweiz 1:25000, sheet 1085 St-Ursanne). The road runs
through the forest of Montagne d'Alle southwest of Courgenay.
The lowest bed shown on pl. 19 is no. 7 which is the tectonically
sheared Hauptmumienbank Member. The oncoid content is
about 30 % of the rock volume at the base of the bed where the
diameter of the oncoids i less than 5 mm. 3.4m above the base

reappear only in bed 4 where they form 10 to 20 % of the rock
volume in a lime mud groundmass. The top of the Hauptmu-
mienbank Member is bed 7.

‘The Oolithe Rousse Member s represented by beds 8 and 9
which are oopelmicrites. The Bure Member is characterized by
marly limestones alternating with marls which contain very
fine-grained detrital quartz. There are large parts of crinoid
stems and brachiopods in this member.

The base of the La May Member is marked by bed 24.a lime
mudstone. There are peloids in beds 31,40 and 5210 59. Oncoids
oceur in beds 32, 45 and 49. Most of the member consists of
well-bedded lime mudstone. Angular lithoclasts with a size of
up to 25mm oceur in bed 60.

The Porrentruy Member is bed 65. It is massive. yellowish-
white, slightly porous and relatively soft. Brachiopods. ostreids
and nerineids are fairly abundant. Oncoids reach a maximum
diameter of  mm. The upper boundary of the bed is a horizon-
tal stylolite.

the largest oncoids have a diameter of | cm. Some of the id:
have calcite pseudomorphs after gypsum forming their cores.

The soft, grey marl of the upper Bure Member was discon-
tinuously exposed when the section was measured in 1981.
Since then this part of the section has been completely over-
grown by vegetation. The lower part of the La May Member is
so thinly bedded that not all of the beds could be drawn on
pl.19. The member comprises a monotonous succession of lime
mudstone. Bed 43 contains angular and rounded lithoclasts
with a diameter of up to 2cm. There are some calcite pscudo-
morphs after gypsum in the groundmass. Above bed 43 the
thickness of the limestone layers increases. Bed 59 is a tectoni-
cally sheared marl with micritic limestone boudins.

Bed 79 forms a ridge around which the road bends. The rock
is unbedded. micritic lime mudstone with a yellowish white
colour. There are densely spaced. deformed joints. This is the
characteri Porrentruy Member, but here it is not chalk-like
and porous as it is near Porrentruy

The Reuchenette Formation begins with a monotonous suc-
cession of slightly darker, yellowish-grey lime mudstones. Bed
95 is a particularly resistant micritic limestone that forms a
small ridge. From bed 106 upwards there are peloids. Bed 116
forms a ridge above the road and a small waterfall in the gully
below. Angular and rounded lithoclasts with a diameter of up to
2cm oceur in bed 132 together with partly empty burrows with
a diameter of as much as 1cm. Above there are several beds
with large bivalves.

‘The argillaceous Banné Member begins with bed 156. Bi-
valves are very abundant in beds 157 and 158. The soft marl 159
contains only few macrofossils. This is the uppermost bed of the
Banné Member.
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‘The lower Formation is a succes-
sion of well-bedded, micritic limestones. Peloids are uncom-
mon, but bed 80 is a pelsparite. There is an uneven erosional
surface within bed 83. The Banné Member (bed 126) has a
thickness of 3.5m. Only the lowest 20 cm are very fossiliferous.
The macrofauna is dominated by ostreids and Trichites.

3116 Sections RG 314,315 Sornetan BE,
Pichoux gorge (pl.21)

‘The lower section. RG 314, begins on the castern bank of the
Sorne creek northnortheast of the road tunnel. Bed 1 is a con-
tinuous band of fossiliferous. marly. blue-grey limestone. This is
the regional fossil bed in the middle Sornctan Member (see
Gyar & MakcHanp 1993, fig.2). The section goes only to
the nodular bed $ at this location, then it is covered by drift
The section continues in a small landslide at coordinates
584.160/237.100 more than 100m to the south, where beds 7 to
15 are exposed. Beds 16 to 18 had to be dug out at this location
in order to make the contact between the Sornetan Member and
the Pichoux Formation visible. The section continues more than
100m to the north in a small gully through the lower escarpment
of the Pichoux Formation. This is a succession of well-bedded.,
light brownish-grey micritic limestone. Above bed 44 the suc-
cession weathers back. The sections RG 314 and RG 315 over-
lap by more than 3 metres.

The basc of section RG 315 is at a small shear plane on the
roadside west of the Sorne creek. The bedding of the overlap-
ping upper part of section 314 and the basal part of 315 could
not be correlated between the apposite sides of the gorge. The
link between the sections was therefore made according to the
upper edge of the lowermost escarpment of the Pichoux For-



mation which is well recognizeable on both sides of the gorge.
Beds 3 to 15 of section RG 315 are brownish-grey, micritic
stones that weather back. Bed 16 is more resistant, it forms an
overhang above a cave. Bed 20, mainly the lowest 0.5 m of it.is
‘marly and weathers back. The base of this bed is interpreted to
correspond Lo the transgression surface near St-Ursanne where
the coral bioherms of the upper St-Ursanne Formation start
above the oolite of the lower St-Ursanne Formation. The north-
ern entrance of the road tunnel is in the marly succession of
beds 20 to 22, The succession is purely micritic up to the partic-
ularly resistant bed 28, the upper edge of which forms the upper
waterfall of the Sorne. Bed 29 as well as beds 32a and b are
wackestones with a high content of fine-grained bioclasts. The
upper bedding plane of bed 32b is uneven. This is the top of the
Pichoux Formation.

The Pichoux Formation is overlain by bioherms of the St-
Ursanne Formation (beds 33 and 34). The bioherms weather
out to the east of the road and the Some creek. Massive coral
colonies are densely packed at the base of the bioherm on the
western roadside. The base of the coral bioherms lies directly
on the upper surface of bed 32b. There is no more than mud-
grade bioherm-derived detritus between the bioherms. The
coral colonies in the upper part of bed 33 and in bed 34 are
mostly massive and only occasionally branching. The matrix of
the bioherms is lime mudstone which forms about 90 % of the
bioherm volume. The bioherms are dissected by numerous tec-
tonie fractures. The upper surface of bed 34 is even and very
well-defined.

At the base of the Giinsberg Formation is a soft, yellowish
marl that is only a few centimeters thick (lower part of bed 35).
The bulk of bed 35 is a blue-grey micritic limestone with fine-
grained detrital quartz, There are lenses of pelmicrite in the bed
with as much as 10 % quartz. Bed 36 is a bioherm with a micritic
groundmass at the base of which are thick discs of probably Mi-
¢rosolena.3m above the base of the bioherm the coral colonies
become massive, The upper bedding plane is uneven. It is visi-
ble in the streambed of the Sorne, because a fault displaces the
succession by 17.7m. Beds 37 to 44 are mostly micritic lime-
stones and resemble the Vorbourg Member. Beds 45 to 49 are
calcarenites with inclined bedding. Bed 45 is a fine-grained
aolitic pelsparite and bed 47 is very similar, but it is laminated
and contains some detrital quartz. Bed 49 is a biocl
carenite (biosparite), the upper 2.8m of which are vis
the road.

A soft marl 10¢m thick forms bed 50. Beds 51 and 52 are
both 10cm thick and are stromatolites. The lower part of bed 56
is an oolitic biosparite. In the upper part of the bed there are
branching corals and oncoids up to 2cm in diameter enclosed in
a lime mudstone groundmass. Bed 61 is 30cm thick, and the en-
tire thickness of it is dissected by prism cracks. The bed is a wavy
laminated stromatolite. It's upper surface is an undulating ero-
sion surface that intersects the wavy lamination. Beds 62 to 65
above are stromatolites. The stromatolite of bed 65 is crinkled
and has been figured in Gyar (1992, fig. 12, Gy 4928). Bed 66
contains about 20 % oncoids with a diameter of up to Smm, fine
desiceation cracks and birdseyes. The remainder of the
Roschenz Member crops out above the road and is partly cov-
cred with drift and vegetation,

e-

The succession resumes with the Hauptmumienbank Mem-
ber whose lower part is exposed above the road. Only the up-
per part of the member is oncolitic: in bed 106b there are about
30 % oncoids with a diameter up to 2cm, and in bed 107b there
are about 30 % oncoids the maximum size of which is 25 mm.

The Oolithe Rousse Member goes from bed 108 to 111. Bed
108 is an oosparite with mostly micritized ooids and pscudo-
morphs of calcite after dolomite and sulfate within the inter
granular cement. Bed 109 is an oomicrite with brown, micritized
ooids in an olive-green groundmass. The groundmass was first
partly dolomitized, then totally dedolomitized and contains
some detrital quartz.

The base of the Laufen Member is marked by bed 112 in
which there are very abundant ostreids and some pectinids.
Zeillerina astartina (Rov.Lier) and Cyeloserpula socialis (Govp-
FUSS) are associated with abundant ostreids in bed 113.Bed 115
is marly, weathers back and contains abundant detrital quartz.

The Verena Member is massive as usual. The lower part
forms a high ridge whereas the upper part weathers back to
form a hollow. Beds 120 and 121 are oobiomicrite, and no. 121
contains dedolomitized rhombs. Bed 122 is an comicrite that
was extensively dolomitized and then entirely dedolomitized.
No. 123 is an oosparite with dedolomitzed rhombs. Oncoids vp
to 6mm in diameter oceur in a dedolomitized. oom
groundmass in bed 125, There are grapestones, nerineid gas-
tropods and ostreid bivalves in the pelsparitic to oolitic bed 127.
Bed 129 is an cosparite at the base, then an oolitic wackestone
that grades into pure micrite at the top.

The lower Reuchenette Formation consists mainly of mi-
crite with varying amounts of peloids, bioclasts and detrital
quartz. Bed 137 is a conspicuous marl that dams up a spring at
the eastern side of the gorge. The upper part of bed 153 and the
whole of bed 154 are stromatolitic.

3117 Sections RG 307,458 Péry BE,
La Charuque quarry (pl.22)

The base of the section is exposed on the western side of the
lower level of the quarry La Charuque where the uppermost
part of the Callovienton Member crops out. The Dalle Nacrée
Member (mainly bed 10) is a biosparite with inclined bedding.
The bioclasts arc mostly derived from echinoderms, but frag-
ments of bryozoan colonics are also abundant. The upper sur-
face of bed 10 is a planed and bored hardground with a
limonitic crust,

The base of the Herznach Formation is marked by bed 11
which is 15cm thick and contains abundant bivalves, bioclasts
from echinoderms as well as iron ooids. The iron ooids are con-
centrated in the upper part of the hed. Beds 12 to 18 are a suc-
cession of marly limestones with limonitic iron ooids and marl
with iron ooids. These are the “Anceps-athleta Beds™ of previ-
ous authors, The upper bedding plane of bed no. 18 is covered
with a thin crust of limonite. This is overlain by a clayey marl
15 em thick with a brown-violet colour and 25 % limonitic iron
ooids (no.19). Characteristic of this rock are yellow-brown
spots. Parts of crinoid stems, wood and belemnites are quite
common. The ammonites of this bed are Kosmoceras sp.. Quen-
stedtoceras lamberti (). SoWERBY) and Quenstedtoceras pauci-
costatum Laxce (Gyar 1990a, pl. 3, fig. 12). The upper surface of
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bed 19 is very well-defined. Bed 20 is a brownish to dark-grey,
clayey marl 25em thick. The iron ooid content decreases from
20% at the basc to zero at the top. AL the base of the bed there
are ammonites indicative of the Callovian Stage like Quensted-
toceras lamberti (Gyar 1990a, pl. 3, fig. 13) and Quenstedioceras
leachi (1. Sowerny) (Gyat 1990a., pl. 3. fig. 10). In the upper part
of the bed the first Oxfordian ammonites appear, for instance
Cardioceras (Scarburgiceras) cf. scarburgense (YOUNG & Bikn)
(Gar 1990, pl. 3, fig. 11). The Callovian/Oxfordian boundary is
therefore within bed 20. The upper boundary of this bed is tran-
sitional: it is drawn where the iron ooids disappear.

The Béirschwil Formation is represented by bed 21 which is
3.3m thick and is a blue-grey. homogenous clayey marl. This is
the Renggeri Member in which ammonites are rare (see Gyai
1990a, pl.6, fig. 3).

The Pichoux Formation begins with bed 22 above a hiatus of
four ammonite subzones. The normal thickness of the bed is
08m. Itis a biopelmicrite with glauconite and siliccous sponges.
Two small sponge bioherms were visible in this bed in the south-
emn part of the quarry in 1980 which doubled the thickness of
bed 22. Perisphinctes (Dichotomosphincies) antecedens Savrein
was recovered from this bed (Gvar 1990a, pl. 5. fig.4). Bed 27 is
aglauconitic spiculite. There is a marly intercalation in the lower
Pichous Formation (bed 41) that can be correlated with section
RG 315 (Pichoux gorge) and other sections. The upper part of
the Pichoux Formation is well-bedded mi
some very fine-grained bioclasts. The upper bedding plane of
the uppermost bed of the formation (no. 77) is hummocky and
covered with a crust of limonite or iron sulfide.

Atthe base of the Wildegg Formation (Effingen Member) is
a thin succession of micritic limestones (beds 78 to 83) with
marly intercalations. This is overlain by a predominantly marly
succession. Unit 92 is composed of micritic limestone beds with
a maximum thickness of 30 ¢m each. Larcheria subschilli (Ltx)
has been recovered from the upper part of this unit. The thin and
often laminated sandy intercalations in the Effingen Member

itic limestone with

are probably small turbidites. A Perisphinctes (Ampthillia)
quadratus FExay has been found in the succession of unit no. 99

(Gyat 1990a., pl. 7. fig. 5) indicating the lower Bifurcatus Zone.
Bed 102 is a very thick marl with some thin calcareous interca-
lations. In one of these intercalations Perisphinctes (Dichoto-
moceras) bifurcatoides ENaY has been found. Beds 103 to 109
clearly a thick 1 succession. The up-
permost bed of succession no. 112 is conspicuous This bed forms
the base of section RG 458 which was measured in 1995 about
300m south of the tunnel in the La Charuque quarry, because a
part of section 307 was covered by debris in 1980. Beds 458/9 and
307/114 are the same. Section RG 307 continues with bed 114 in
the upper part of bed 9 of section RG 458. Bed 307/119 is a hard,
bluc-grey limestone with a thickness of 0.9 m. In this bioarenitic
wackestone are numerous druses with a diameter of up to Scm
with caleite and celestite. BURKHARD (1978, p.27, 79) reported
very pure celestite from Péry, but he thought it was from “fossil-

ich. grey limestone of the Sequanian” (= Giinsberg Forma-
tion?). Tt is probable that his stratigraphic classification is erro-
neous and that the celestite bed of section RG 307, bed 119 and
BurkiARD's bed are the same.
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The abundance of tempestites in the uppermost part of the
Effingen Member s interpreted to be an indication of rela-
tively shallow water. A good example is bed 115, a laminated
quartz arenite 20cm thick with microsparitic cement and
coarse-grained bioclasts at the base. This bed resembles bed
160¢ adjacent to a bioherm further up in the succession (Gvat
1986. fig. 7). A similar bed is no. 125 with planar lamination. The
upper bedding plane is an erosional surface with coarse paral-
lel grooves. The ridges between the grooves resemble ripples,
but they are not ripples, because the lamination of the ridges is
horizontal and is intersected by the groove casts of the overly-
ing bed. The first hermatypic corals appear in bed 144, Beds 145
and 148 are proximal tempestites. Bed 143
thickness of 0.5m. Embedded in the marl are nodules with a
diameter of 20cm. The nodules have a matrix of lime mud
that was semi-consolidated at the time of the storm. Enclosed
in the nodules is a complicated pattern of striated bioruditic
floatstone.

“The base of the Giinsberg Formation is marked by the foot of
the bioherms of bed 160 (Gyar 1992. fig. 19). The matrix of the
bioherms s lime mudstone. The colonization by corals s in parts
so dense that they form framestones. The coral colonies at the
base of the bioherms are dish-shaped to massive, Further up,
branching forms are intermingled with massive colonies. There
are stromatolites adhering to the corals (Gvar 1992, fig. 20). The
bioherms include large lenses of soft marl, Some massive coral
colonies have been observed to be overturned. The top of the
bioherm at the southern entrance of the tunnel is a corroded,
rough surface covered with a limonite crust. Above the bioherm
is the thick cross-bedded oosparite of bed 162. The upper
boundary of this oolite is a corroded hardground. The hard-
ground is in some places overlain by lenses of lignite with plant
fragments (branches?) up to 25 mm in diameter and characean
gyrogonites. Bed 163 is a petroleum-green oncolitic, mud-sup-
ported floatstone. The oncoids reach a diameter of as much as
g.14).
the oncoid cores. Massive and bmncmu“om\ colonies are com-
mon. This s the “Griine Mumienbank™ (= green oncolite) of
ZikGLer (1956, pl.2.fig. 1). The upper Gilnsberg Formation is a
variable. partly oolitic succession with another lignitic intercala
tion (bed 178). There are three conspicuous layers of marl in the
uppermost part of the formation: beds 186, 188 and 191.

Bed 192 marks the base of the Balsthal Formation and is a
marly limestone with many fossils. The beds 193 to 195 are cal-
carenites with inclined bedding. The inclination of the internal
layers of beds 193 and 194 i to the north-northeast and that of
bed 195 1o the west-northwest. These beds are interpreted to be
part of a tidal delta which prograded into a lagoon. The currents
must have been strong. but nevertheless the rock of bed 193 is
an oomicrite with only occasional sparitic interstices (fig. 13)
The upper bedding plane of bed 195 is a hummocky hard
ground that is covered with a limonitic crust. Beds 193 to 195
represent the Steinebach Member but are atypical facies.

Bed 196 is the lowermost of the Laufen Member. Itis a limey
marl with about 20 % dark green peloids and many fossils. On-
coids in a micritic matrix occur in beds 199 to 201. The oncoids
in bed 201 are about 20 % of the rock volume and have a diam-
cter of up to 35 mm. The succession from beds 197 to 202 might

a marl with a
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casily be mistaken for the Hauptmumicnbank Member. The
lower part of bed 212 is a lime mudstone with burrows that pen-
etrate as deep as 70cm from the upper part of the bed. Druses
ed with calcite with a diameter of up to 10cm are dispersed
within the bed. Their origin is uncertain, because they are t0o
large to be interpreted as open burrows. Pieces of plants several
centimeters in size oceur in the upper part of the bed.

The boundary between the bedded Laufen Member and the
massive Verena Member is conspicuous. The rocks of the Laufen
Member are light bluc-grey o greenish-grey, whereas the lime-
stone of the Verena Member is yellowish-white. Bed 227 is an
oosparite with micritized ooids. 228b is a pure lime mudstone.
Oncoids are ta be found in bed 231 and mainly in bed 232. The
upper bedding plane of 232 is a hummocky erosion surface, On
top of it are 2cm of soft, yellow-brown marl. In the lowermost
part of bed 233 are blackened lithoclasts up to 8 cm in diameter.
“The larger lithoclasts are rounded, whereas the small ones are
angular. The uppermost few metres of the Verena Member are
pure lime mudstones. The member is nevertheless distinct from
the overlying micritic lowermost Formation. At

dant detrital quartz. Bed 50 is a stromatolite. The uppermost
thick marl is bed 65. Bed 66 is a marly limestone that becomes
increasingly calcareous upwards.

The Hauptmumicnbank Member begins with the peloidal
biosparite of bed 67. The first oncoids with a diameter of up to
2cm appear in bed 71 where they form about 20 % of the rock
volume, In bed 73 the oncoids form 20 to 30 % of the rock vol-
ume and grow to a diameter of 3 cm. They weather out as knolls
at the rock surface.

‘The Qolithe Rousse Member is primarily an oomicrite. The
cement was thoroughly dolomitized and then entirely
dedolomitized (TS Gy 6206). It has a greenish-grey colour,
whereas the ooids arc red-brown. The Oolithe Rousse Member
encompasses beds 74 to 77.

‘The Bure Member begins with yellow-brown marl that al-
ternates with light-grey marly limestone (bed 78). This bed con-
tains brachiopods like Zeillerina astartina (RoLLIER) (= “Zeille-
ria humeralis” auctorum) and the rhynchonellid Septaliphoria
cf. semiconsians (ETALLON). The member ends with the

marly limestone of bed 81.

the boundary there is a marly seam about 1.cm thick. The lime-
stone of the lowermost Reuchenette Formation is much thinner
bedded than the massive Verena Member below, and it has a
darker colour (light brownish-grey).

Bed 236 of the Reuchenette Formation is a stromatolite.
Further up the rock contains varying percentages of peloids

3.12 Transect Delémont-Grenchen
3121 Section RG 366 Delémont, Vorbourg chapel (pl.23)
Beds 1 and 2 of the lower St-Ursanne Formation, Delémont
Member (see below) are an oomicrite with occasional small on-
coids. The amount of micritic cement decreases upwards until
the rock is an almost pure cosparite in bed 5. Bed 7 contains
coral clasts and oncoids of probably foraminiferal origin with a
diameter of up to 1 em. Ooids are present in beds 1-9.

Bed 10, the lowest uml of the Buix Member (see below),is a

ruditic floatstone with large, massive

coral colonies. There is a small bioherm at this level above the
road. A porous, white biomicrite forms the massive bed 1. Bed
12 is also massive, it is very resistant to erosion and forms the
ridge on which Vorbourg chapelis built. ZizaLer (1962,pl. 11/15)
included this unit into his Vorbourg Member, It is better to in-
terpretit to be the uppermost part of the St-Ursanne Formation,
because the well-bedded Vorbourg Member only begins above
an even, corroded bedding plane at the top of bed 12.

The base of the Vorbourg Member is marked by bed 13 and
the top by bed 24, Part of the well-bedded succession of mainly
lime mudstone has been tectonically sheared (cf. ZIEGLER 1962,
pL11/15), Some of the partings between the limestone beds are
marly. The member weathers back.

ZigoLer (1962, pLIVIS) also included the lowermost
Raschenz Member in his Vorbourg Member. The base of the
Roschenz Member is marked by 0.5m of soft marl (bed 25).
Bed 31 is also marl. Such thick marls do not occur in the Vor-
bourg Member as it is conceived by most authors. Bed 35 s a
peloidal sandstone. Most of the beds until no. 50 contain abun-

The Laufen Member is relatively thin-bedded. Bed 85 is a

micrite with some peloids. The groundmass has been intensely
dolomitized and then completely dedolomitized. Bed 92 is sim-
. but it contains bioclasts instead of peloids.
‘The boundary between the Laufen and the Verena Members
is well-defined. It is drawn at the base of the massive bed 103.
The lowermost 40¢m of this bed are a wackestone with finely
arenitic bioclasts. The Verena Member is made up mostly of
oosparite, but beds 106 and 107 were primarily a lime mud-
stone. No.106 was totally dolomitized and then entirely
dedolomitized. It is now a calcitic sparite.

The basc of the Reuchenette Formation is marked by a suc-
cession of relatively thin-bedded. micritic limestones. Further
up. the bedding becomes thicker, and the rock contains varying
amounts of peloids and fine-grained bioclasts. Grerrix (1893,
P.16) called this succession with a thickness of about 26m
“Couches du Yorbourg™. This term was not taken up by subse-
quent stratigraphers and has been forgotten. On the other
hand, the Vorbourg Member of ZiEGLER (1962, p.21) has been
adopted in 4 restricted sense by several authors and is now well-
established in the geological literature (BoLLIGER & BURRI 1970,
.72 or HECKENDORN 1974, p. 11 and GEOLOGISCHER ATLAS DER
Scuweiz, Blatt 1085 St-Ursanne 1963, Blatt 1067 Arlesheim
1984).

ila

3.1.22 Sections RG 373,389, 451 Vellerat JU,
Peute Roche (fig. 20, pl. 24)

Section RG 373 begins in the larger, eastern of the two land-
slides ca. 170m northeast of point 957.9, below Peute Roche
southwest of the village of Vellerat JU. Beds 1 to 47 belong to
the Sornetan Member. The main body of this member is a grey
marl. Intercalated in the marl are bands of limestone concre-
tions, the so-called “chailles™. The lateral distance between
these nodules varies widely, and the nodules may coalesce into
continuous beds of limestone. Bed 10 is a massive limestone
with a thickness of 0.6m. This is a local marker bed (Gvet &
Marcrann 1993, fig.2). The vertical distance of the nodule
bands is also variable. There is a concentration of nodules
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around bed 28 which contains flattened nodules that are more

than 1 m wide,

‘The base of the Liesberg Member is fixed at the level where
the first hermatypic corals and silicified serpulids appear. The
corals are mostly plate-like, but small solitary corals are also
abundant. Spines of Paracidaris florigemma (PriLLips) and cal-
careous sponges are quite common. In the middle of the mem-
ber. in bed no. 2 of section RG 389, the coral colonies are cup-
like. The uppermost part of the Liesberg Member is accessible
atthe foot of the cliff directly below point 957.9,ca. 170m to the
southwest, where section RG 389 has been measured.

‘The lower boundary of the overlying St-Ursanne Formation
is transitional. It is drawn where the rock becomes calcarcous
enough to form a cliff. This is at the base of bed 6 of section RG
389..30 10 40 % of the volume of this bed are flat or cup-like
coral colonies that are up 1o 60 cm wide and 6 cm thick. The up-

Fig. 20: CIiff of Peute Roche
1km southwest of Vellerat JU
seen from the south. Arrows
indicate the location of sections
RG 373.RG 389 and RG 4:
(pl.24).

Member of the upper St-Ursanne Formation is an unbedded,
almost pure oosparite (bed 4) with peloids at the top (bed 3)
The lowermost part of the Vorbourg Member (4.3 m, beds 6
109) crops out in the uppermost part of the cliff. These four
beds are micrite with some very fine-grained detrital quartz
(thin-section Gy 7438, bed 8). The section ends with bed 9.
3123 Section RG 377 Rebeuvelier JU,
La Roche St-Jean (fig. 21, pl. 25)
The section begins with the St-U
the high ridge of Les Ordons. This formation is sheared along
several planes and cannot be measured in detail (fig. 21, on the
right hand side). Itis therefore not represented in pl.25. The de-

sanne Formation that forms

tailed section starts north of a 22 m wide gully that i filled with
talus,

Beds 18 and 19 form a narrow, prominent ridge. This is the

per end of section RG 389 is ata parting that s vis
ible from a greater distance, at the top of bed 11. Bed 11 is the
last one with flat coral colonies. The groundmass is a biomicrite.
Section RG 451 begins about 45 m west of point 957.9 (fig. 20).
Bed 1 of this section is a massive biomicrite with massive coral
colonies. This is the typical facies of the Grellingen Member
(see below). Bed 2 is an oosparitic intercalation. Bed 3 is again
biomicrite with massive coral colonies and solitary corals. This
is the upper part of the Grellingen Member. The Tiergarten
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Member of the Vellerat Formation. The on-
coids grow to a diameter of 15mm in the upper part of bed 18
2.5m above the base of bed 19 there are about 40 % oncoids
with
deep, narrow (3,

diameter of up to 35mm. To the north of this ridge is a
m) groove filled with talus.

‘The section resumes with a succession of relatively thinly-
bedded limestone of the Laufen Member (beds 20 to 28). Bed
28 is a floatstone with ca. 30 % oncoids that have a diameter of
$mm at most
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Fig.21: Section RG 377,

La Roche Sulean soultuset o
Rebeuvelier JU as seen from
the wést, On the rigt hand side
(south): sheared ridge of the
St-Ursanne Formation. O the
Iet (oo Houpimomienbank
Ml (slealer e s

- Marnber {segalien Loteh)

mp:
breviations see caption 1o fig

‘The Verena Member forms a high ridge directly beside the
road. 2.8m above the base of bed 29 the rock is an oolitic pack-
stone, The ooids are micriti
ment was almost totally dolomitized and is now completely
dedolomitized, The surface of the ooids has been indented by
the dolomitization process and looks blurred under the hand-
lens. This is the typical facies of the Verena Member. 17.4m
above the base of bed 29 there is a biopelmicrite with some
dedolomitized rhombs. 18.3 and 21.1 m above the base the rock
is a pure lime mudstone. At 24.4m above the base of the ma
sive bed 29 is a fine-grained pelsparite. At 34.5m is a pelmi
with a few ooids and oncoids. 42.7m above the base there are
abundant foraminifers and some Cladocoropsis in a pelmicrite.
The top of the Verena Member is marked by bed 31 which is a
pelsparite in the middle. Oncoids with a maximum diameter of
5mm are about 30 % of the rock directly above.

The base of the Reuchenette Formation is marked b
tively thin beds of micrite and biomicrite such as bed 33

d. and the primarily micritic cc

ite

y rela-
which

contains dedolomitized thombs and ruditic bioclasts.
3024 Section RG 392 Moutier BE, Moutier gorge,

Aréte du Raimeux (pl. 26)

This roadside section begins in the Laufen Member, in the
middle of a bend of the road. Bed 1 is an oncolitic floatstone
with about 25 % oncoids that grew around ostreid shells and

gastropods 1o a size of 1cm. The upper part of bed 2 is very
similar,

The massive bed 5 s the first of the Verena Member. 2.8m
above the base there is an oomicrite with an almost totally
dolomitized cement
critized ooids. Then the rock was entirely dedolomitized. Bed
6a forms a notch above the road and is only fully accessible
about 18m above the road. 3.8m above the base there is a
porous, fine-grained oosparite with some aggregates of gypsum
crystals, The gypsum was dissolved during the early diagenesis
when there was still a high porosity, because the vugs are partly
filled with early vadose silt (see Duntam 1969, fig. 6B). The re-
mainder of the Verena Member is mostly pelsparite. The upper
boundary is hummacky and forms the lowest, very large bed-
ding plane in the quarry above the road.

Above this bedding plane there is an abrupt change in litho-
logy. The massive, light Verena Member is overlain by the
darker micrite of bed 10, the lowest bed of the Reuchenctte
Formation. This formation is mainly micrite with some peloidal
intercalations.

The dolomite crystals indented the mi-

3..25 Section RG 390 Moutier BE,

southern part of Moutier gorge (fig. 22, pl. 27)
At the base of the section is the Pichoux Formation. The out-
crop begins beside the railway near the forward signal to
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Moutier. Bed 1 is a marly bioarenitic wackestone. Bed 2 is a
slightly marly spiculitic biomicrite. The marly micrite of bed 29
again contains abundant sponge spicula. Some spicula were
also found in the micrite of bed 39.

The first hermatypic coral colonies of the $t-Ursanne For-
mation appear in bed 44, The groundmass of the primarily bio-
micritic bed 45 is intensively dolomitized, but the bioclasts arc
calcitic. The dolomitization persists into the lower part of bed
46.The upper boundary of the St-Ursanne Formation is not vis-
ible. Above bed 52 there is a 7.6m wide, channel-like hollow
filled with talus. It is probable from a comparison with outcrops
on the southern slope of Mt. Raimeux to the cast that there s
marl underneath the debris. If this is so, the succession 53 to 57
has to be assigned to the Giinsberg Formation. There are

tes in this succession, but they cannot be
identified to the species level. Detrital quartz is also present,
but it is so scarce that this is inconclusive of the presence of the
Giinsberg Formation.

To the south. above bed 57 there is a depression with a width
of 22.2m. The section continues ca, 20m above the road with
bed 58 that has a knobby aspect. It is a peloidic packstone with
ruditic bioclasts. but it does not contain corals. These are pre-
sent only in the overlying bed 39, where there are massive

colonies from 1.7m above the base. Massive coral colonies may
make up 50 % of the volume of bed 60 to form a coral bioherm.
Bed 61 with its inclined bedding forms a high ridge (“GUN" on
fig.22). The upper part of bed 62, an oobiosparite, was exposed
ina temporary excavation on the western side of the road which
extended up 1o bed 82.

Bed 65 is a dolomitic, quartz-sandy microsparite. The fora-
minifer Alveasepta is very abundant in the sandy pelmicrite of
bed 66 Bed 79 is a layer of calcrete nodules with a diameter be-
tween 4and 10cm in greenish-grey marl. The upper boundary of
the marl of bed 80 is 2
Jem.

‘The Hauptmumienbank Member forms a narrow. high ridge
(“HMB" in fig.22). The oncoids form up to 20 % of the rock
volume in bed 86 and reach a maximum diameter of 2cm at the
base of bed 7. Bed 88 is supported by a masonry half arch
above the railway. Bed 89 is a biopelmicrite with about 5%
fined-grained quartz sand. This marly limestone with a brown
‘groundmass is a marginal facies of the Oolithe Rousse Member.

‘The Laufen Member (“LAU" in fig.22) is characterized by
extensive dolomitization and oncoids. Bed 94 is a partly dolomi-
tized and partly dedolomitized oncolitic floatstone. There is
only slight dolomitization. and no dedolomitization in bed 95.

lignite seam with a thickness of 1 mm to

Section RG 390 Moutier

E. Moutier gorge, southern part
as seen from the east. Compare
with pl.27.



‘There is again almost no dedolomitization in the dolomitic, on-
colitic floatstone of bed 97. The masonry half arch supporting
bed 88 rests on the lower bedding plane of the dolomitic bed 98
which s very fossiliferous. 2.3 m above the base of this bed on-
coids up to 3cm in diameter make up as much as 40 % of the
rock volume. Bed 99 s, 0.8 m above the base, a dolosparite with
calcite spar in the dolomite interstices.

The Verena Member begins with bed 100, a massive lime-
stone that forms a very high ridge (fig. 22). 3.6 m above the base
it is an oomicrite with micritized ooids. The groundmass is al-
most wholly dolomitized and completely dedolomitized. The
dolomite crystals indented the ooids and thus obscured the
oolitic texture of the rock. The beds 101 and 102 form a deep
notch. Bed 102 is an oosparite whose ooids often do not break
under the hammer. Beds ns. 103 and 104 form high ridges.
Above bed 104 the rock is tectonically disturbed and cannot be
measured in detail.

26 Section RG 381 Moutier BE,
Court gorge (pl.28)

‘The section begins on the bank of the Birs River 20m up river

from where a thick pressurized water pipeline crosses the Birs

River. In the lower part of bed 2 there are plate-like corals and

in the upper part massive coral colonies. Bed 3 is only 15cm

ick. It contains massive coral colonies that are overgrown with

the new bridge. Bed 42 marks the base of the Hauptmumien-
bank Member and contains 5 to 50 % oncoids with a diameter
of less than 1 em. The diameter of the few oncoids in bed 43 is
up 1o 3cm. The groundmass is micrite up to bed 45. It becomes
partly sparite in bed 46, the last of the Hauptmumienbank
Member. Bed 49 is an oomicrite with micritized ooids that are
lined with a brown crust. The petroleum-green groundmass is
mostly dolomitized and contains much detrital quartz with a
grain size of up to 250 microns. This is the typical facies of the
Oolithe Rousse Member.

The oldest bed of the Balsthal Formation (Laufen Member)
is no. 50. It

an nncnhllc floatstone with a dolomitized and
Oncoid: uptobeds4.

‘The base of the Verena Member is marked by the massive
bed 58, an oolitic grainstone with micritized ooids that often do
not break under the hammer. There are druses filled with calcite
that are up to several centimeters across. These are calcite
pseudomorphs after gypsum. An ill-sorted peloidal packstone
with an ochre cement forms bed 61. The cement is probably
dedolomite. This is the last bed (29) that ZIEGLER (1956, p.93)
assigned to the Verena Member. Bed 62 is a saccharoidal
dolosparite with few, small patches of calcitic micrite that
weather out as pores. Bed 63 has a thickness of ca. 28m. 2m
above the base it is a pelmicrite with foraminifers and Clado-
coropsis as well as calcite pscudomorphs after gypsum. 10m

in
size. There is again plant debris in bed 6. The upper part of bed
12 crops out beside the cantonal road. In 1958 the first fragment
of a perisphinctid ammonite was found by the author in the up-
per half of bed 13. During a second visit with P Allenbach more
specimens were found, among them the Perisphinctes (Dichoto-
mosphinetes) sp. indet. aff. fulculae RONCHADZE that has been
identified by J. Callomon (se¢ ZIEGLER 1962, p.42). The upper
surface of bed 14is erosional with a relief of up to 15 em. The up-
per parts of bed 15 and bed 17 are stromatolitic. Bed 21 is an-
other stromatolite. There is a planed and bored erosion surface
with encrusting ostreids on top of bed 28 (bed 10 of ZicoLer
1956. p.92) which in turn are overlain by a limonitic crust. This
surface is easily visible south of the road. Beds 37 and 38 are an
oosparite. There is some inconspicuous cross-bedding in no. 37.
Bed 38 has an internal inclined bedding with a depositional dip
of 1510 20° to the north and northnortheast. The upper bedding
plane is a hummocky erosion surface that cuts through the ooids
(TS Gy 7005). The surface is covered by some ostreids and a
brown erust. Bed 39 has a knobby weathering surface. It con-
tains numerous large, mostly massive and some discoidal coral
colonies that are bored by Lithophaga and another boring or-
sanism. The corals are recrystallized to white calcite spar. Many
contain druses or may be entirely preserved as druses (sce
ZIEGLER 1956, .93, section 49, bed 15). The bed is a blue-grey
peloidal. bioruditic floatstone with Trichites. thynchonellids and
sea urchin spines. Mainly in the upper part of the bed there are
pockets of soft, grey marl. The lower part of the section ends
where a retainig wall begins that partly covers bed 40 at coordi-
nates 593.000/234.280.

The section continues to the northeast at coordinates
$93.340/234.530 below a commemorative table at the cliff west
of the road, about 60 m south-southwest of the southern end of

above the base is a pelmicrite (pa ) with abundant Clado-
coropsis, Cayeuxia and some Thaumatoporella. The rock 18m
above the base is a pelmicrite (wackestone). The upper part of
the massive bed 28 weathers back. whereas the well-bedded
Reuchenette Formation above forms again a cliff.

3.1.2.7  Section RG 384 Selzach SO,

road through Lochbach gorge (pl.29)

ZikLer (1956, pl.8) and BURKHALTER (1989. fig.2-12) have
previously described and figured this outcrop. The section be-
gins in the streambed east of the northern end of the tunnel. At
the base there is 3.5m of soft, blue-grey marl (bed 1. Effingen
Member). Bed 3 is a blue-grey marl with lenses of limestone
that are up to 13em thick and 70 cm wide. The lenses are made
up of biopelmicrite to biopelsparite. Below they contain coral
debris with a diameter of up to | cm. and in the upper part there
are flat colonics of what is probably Microsolena coral colonies
The lenses are therefore mini-bioherms. The stream flows along
and over bed 4 that is a greenish-gray marl-lime mudstone with
a thickness of 0.6 m.

“The hummocky lower bedding plane of bed 5 forms a high
cliff above the stream. The hummocks are up to 0.5 m high and
3m apart. This is the base of the Giinsberg Formation. At the
base the rock is a bioruditic floatstone with large coral debris
that are preserved as druses lined with caleite spar. There are
also lenses of marly limestone, a fine-grained pelmicrite with
about 5 % fine-grained detrital quartz. 8.3 m above the ba
whole rock is a fine-grained pelmicrite with about $ % quartz.
The northernmost part of the tunnel (a length of 14.5m) is now
lined with concrete. This concrete lining was not yet there when
ZikLeR (1956, p. 78, section 27) measured the section. Beds 6
and 7 are fine-grained oosparite with large bioclasts of corals,
gastropods and bivalves 17m above the base of bed 7. Massive

e the
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coral colonies reappearin the uppermost part of bed 8 (bed 6 of
ZiEGLER 1956) where they are preserved as druses with a diam-
eter of up to 8em. Bed 9 is a saccharoidal and olive-green
dolosparite with some rusty-brown peloids. There are abundant
flat and massive coral colonies. These are bored by Lithophaga
and recrystallized 1o coarse-grained calcitic sparite with some
interspersed dolomite thombs (bed 7 of ZikGk 1956, p.78).
Bed 12 has a thickness of 1.8m and is saccharoidal. 1 m above
the base about 80 % of the rock is dolosparite with intermingled
calcite spar. The calcite may be concentrated in patches that
weather out as pores. The flat to massive coral colonies are in-
tensively bored by Lithophaga and are about 10 % of the rock
volume (bed 9 of ZigGLER 1956). Bed 15 is a saccharoidal oobio-
micrite that depositionally dipped 20° to the southwest. The ce-
ment is entirely dolomitized, whereas the ooids and bioclasts
are replaced by an intergrowth of dolomite rhombs and xeno-
topic calcite spar. The last bed of the Giinsberg Formation is
10.18. The fresh grey-green, saccharoidal rock weathers red-
brown. It is a bioruditic floatstone with a mostly dolosparitic
and calcitic bioclasts. About 3m above the road
there is a coral bioherm.

‘The Steinebach Member has a thickness of only 3.4m (beds
19.1021). Bed 21 (1.2m above the base) is an oopelsparite.

Hermatypic corals reappear in bed 22. the first bed of the
Laufen Member. Bed 28 has a dark olive-green colour and
lime-marl with some detrital quartz. Tt was completely dolomi-
tized and then entirely dedolomitized (bed 17 of ZIEGLER 1956).
Oncoids with a maximum diameter of 2em in bed 30 and 3em
in bed 31 form 20 % of the rock volume. These two beds are a
local marker bed which also crops out at the upper end of the
cliff west of Mt. Hasenmatt (section RG 380, bed 15).

‘The Verena Member hegins with bed 33. An oosparite with
inclined bedding forms the lower part of bed 34, In the upper
part of the bed the original texture is obliterated by intense
dolomitization followed by complete dedolomitization of the

groundmass

a

rock. Bed 37 is an oobiopelsparite with cross-bedding in the up-
per part. There are solitary corals, nerineid gastropods, large bi-
valve clasts and colonies of Solenopora in life position. Some of
these colonies still have part of their original, purple colour.
Rounded bioclasts of corals and some nerineids with a diame-
ter of as much as 4cm form 30 to 50 % of the oosparitic bed 40.
There are also rounded lithoclasts of oomicrite, In bed 42 the
ooid content decreases from grainstone concentration at the
base to zero at the top.

The lowest beds of the Reuchenette Formation (43 to 46)
are well-bedded micrititic limestone with varying amounts of
peloids. Bed 47 is massive lime mudstone.

3.1.3 Transect Liesberg-Solothurn
3.1.3.1 Section RG 280 Liesberg BL,

clay pit of Ampthil (fig. 23, pl. 30)
“This section has been described by Gvar (1990a. p.179). Its re-
figured here in pl.30. The clay pit of Ampthil i also visible in
the upper part of fig. 24.

Section RG 306 Liesberg BL, clay pit of
Hinter Chestel and quarry of Chestel (fig. 24, pl. 31)
The section begins on the floor of the clay pit at a shear plane
above the Dalle Nacrée Member of the early Callovian. The
first unit is the Renggeri Member which is here only 29.5m
thick (bed 1). This bed appears in the field to be wholly ho-
mogenous and cannot be casily subdivided. No ammonites
have been found. It is therefore probable that bed 1 represents
the upper part of the Renggeri Member that contains few am-
monites (cf. Gyat 1990a, fig.3).

The Sornctan Member is a succession of homogenous blue-
arey marl with bands of tough, ellipsoidal limestone concretions
(“chailles™) located at varying lateral distances from each

Section RG 280, clay pit
of Ampthil, Licsberg BL.as seen
from the east. Steeply dipping
upper surfice of Dalle nacrée
Formation and thin Herznach For-
mation 1o the left (south),
Renggeri Member in the center
and banded Sornetan Member

Lo the right. Photograph by
A.L.Coe. See pl. 30




Fig.24: Section RG 306, clay pit
of Hinter Chestel and quarry of
Chestel, Liesberg BL, as seen from
the east. The clay pit of Ampthil
and the village of Liesberg are

in the background. The ridge of the
Filptrogenstein Formation s
the left (south). The upper surface
of the Calcaire rous sableux
Member forms the southern
boundary of the pit (in the shade).
The Dalle nacrée Formation (DN)
is visible as a thin ridge within the
pit. The Biirschwil Formation
(BAR) is between the ridge of

the Dallenacade Formation and
the high ridge of the Chestel to

anne Formation (SUF),
Compare with pl. 31

other. There are also continuous layers of marly limestone or
limestone of the same colour. The base of the member is clearly
defined by the base of the lowest band of limestone concretions
(bed 2). The bulk of the nodules in this member are mi-
crosparite that is indi
fine-grained bioclasts in the nodules are partly or wholly re-
placed by iron sulfide. The iron sulfide outside of the bioclasts
oceurs as flakes with a diameter from 400 microns down m sub-
microscopic size. The submicroscopie grains probably give the
rock its characteristic blue-grey colour. Detrital quartz g
less than 1% of the nodules, and glauconite is rare. The contin-
wous layers of marly limestone and limestone are also made up
»f microsparite with bioclasts and iron sulfide. The bioclasts of
bed 85 are partly replaced by chert. Sponge spicula that are re
placed by calcite are so abundant in bed 66 that it is a spiculite.
The Cardioceras (Cardioceras) cf. ashonense ARKELL J

0. found by A. L. Coc and identified by D. Marchand, is
rom bed 66, This ammonite is of the Cordatum Subzone. The
swer boundary of this subzone probably coincides in north-

western Switzerland with the lower boundary of the Sornetan
Member, because no ammonite older than the Cordatum Sub-
chron has ever been found in sifu in this member, and no am-
younger than the Costicardia Subchron has been
recorded from in sinu in the Renggeri Member below. This

ive of diagenetic recrystallization. The

monite

means that more than the lower half of the Sornetan Member
at Liesberg belongs to the Cordatum Subzone. The thickness of
the Densiplicatum Subzone in this section cannot be evaluated
exactly. The paucity of ammonites from this subzone in the Sor-
netan Member indicates that the subzone is here probably thin.
The only ammonite of the Densiplicatum Subzone described
from this section is the Gregoryceras (G.) tenuisculptum GYG1
S 1874 in the Musée Jurassien des sciences naturelles at Por-
rentruy JU (see Gvai 1995. p.8). The thickness of the lower part
of the Antecedens Subzone in the upper Sornetan Member i

greater judging of the number of ammonites known from this
art of the section. ARKELL (1956. p.96) identified three
Arisphinctes that ad been figured by pE Lowot (1896, pl.6.
2.2, pl. 7, fig. 1 and pl.8, fig. 1) as being from the Antecedens
Subzone (ARKELL 1925-27, ARKELL 1935-48).

‘The sudden and massive advent of hermatypic corals at the
base of bed 99 marks the beginning of the Liesbere Member.
“The corals of this bed are cither thin, platy colonies o las

ary specimens with a diameter of up to 3 em. The matrix is blue-
grey marllike in the Sornetan Member, but it has a purple tinge.
The limestone nodules in this marl have an irregular shape
unlike in the Sornetan Member. There are serpulids that are
partially white from silicification. A.L. Coe found a large
Perisphinctes (Arisphinctes) sp. in the lower part of bed 101
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iist completing fieldwork with the author. This is the only
ammonite that has ever been recorded from in situ in the Lies-
berg Member. The most abundant fossils of the Liesberg Mem-
ber apart from corals arc large pectinid bivalves, serpulids, small
calcareous sponges as well as the echinoids Glypticus hiero-
glyphicus (Govoruss) and Paracidaris florigemma (PHILLIPS)
(mostly spines). Crinoids are mainly represented by Liliocrinus
munsterianus (D"OraiGNY) and these can be as much as 1 m tall.
In the majority of these specimens only the rootstock is pre-
served in which very often the original purple dye of the animal
is preserved (so-called fringelite, BLuMER 1951, p.1052). The
corals are by far the most abundant fossils of the member. In
bed 106 the platy colonies become thicker, and massive
colonies appear.

‘The base of the St-Ursanne Formation is marked by bed 107,
a limestone with indistinct inclined bedding. It is a bioarenitic
oncomicrite (packstone) with a partially dolomitized and en-
tirely dedolomitized matrix. The diameter of the oncoids is less
than S mm. There are massive coral colonics with a diameter of
up 1o 30cm. The abundance of the oncoids diminishes in bed
108 whereas ruditic coral clasts increase in abundance. Tn bed
109 the rock becomes an oosparite with only a few, small on-
coids and solitary corals. Bed 110 is a pure oosparite. Beds 107
10 110 represent the Delémont Member. Bed 111 is a micrite
that is mostly porous and white. but it can be locally well-ce-
mented and then has a beige colour. The micrite contains up to
10 % arenitic bioclasts. To the west and to the east of the quarry
there are coral bioherms in this level. Bed 111 is 35.Sm thick. In
bed 112 the micrite is well-cemented and yellowish white. There
is again a coral bioherm in bed 113 with branching and massive
coral colonics as well as nodules of Solenopora with a pale vio-
et colour. The section ends with bed 120, just short of the upper
boundary of the St-Ursanne Formation.

‘The Vorbourg Member forms a distinct ridge of well-bedded
limestone northwest of the quarry in the forest. This ridge be-
comes very subdued north of the quarry. sill in the forest. Here
it contains a conspicuous stromatolite with dewatering cracks
and birdseye pores that was figured by Gvar (1992, fig. 10, PS
Gy 4558).

3133 Section RG 398 Liesberg BL,
limestone quarry (pl. 32)

The section begins north of the cantonal road at point 352. Bed
2is 2 0.8m thick pelmicrite with detrital quartz of the Roschenz
Member. The upper bedding plane is a hummocky erosion sur-
face with a relief of up to 15cm. Bed 3a is a micrite with detri-
tal quartz and rootlets (fig. 25, PS Gy 4361). The rootlets are re-
placed by calcite spar and lined with limonite (TS Gy 6514). In
bed 3b there is a tidal channel that is at least 0.5 m deep. The up-
per bedding planc of bed 16 is a hummocky erosion surface.
Bed 17is a pelsparite with parallel lamination. This seems to be
a sediment from the lower beach. Bed 18 is a cross-bedded
pelsparite. Behind the crusher building the upper 0.9m of the
bed is a beige limey marl with wine-red patches.

‘The base of the Hauptmumienbank Member is marked by
bed 19, The lower bedding plane is a planed erosion surface. The
rock is an oncolitic wacke- to grainstone. The oncoids that have
adiameter of up to 12 mm make up 5 % of the rock. At the base

«n

Fig.25: Micrite with some detrital quartz and rootlets. Section RG 398,
Liesberg BL. cantonal road ncar former cement works. bed 3a,
Russchenz Member, PS Gy 4561, see pl. 32. Scale bar is 2 cm.

of bed 21 about 30 % of the rack are oncoids with a maximum
diameter of as much as Sem. Nerinean gastropods, Clado-
coropsis and coral debris are in the core and some Bacinelld in
the crust of the oncoids (PS Gy 4572). The matrix is biomicrite.
Cladocoropsis form rods with a diameter of 4 to Smm and a
length of more than 3cm in the upper part of the bed where
large burrows form about 10% of the rock volume (TS Gy
6524). The upper bedding plane is a hummocky erosion surface
with adhering ostreids.

The beds 24 and 25 are equivalents of the Oolithe Rousse
Member. Bed 24 s a marly oomicrite with miritized and partly
then
dedolomitic, microsparitic matrix.

‘The first bed of the Laufen Member is no. 26, a marl-lime-
stone (wackestone) with peloids and ostreids that have oncol-
itic crusts. Bed 28 s very fossiliferous: there are rhynchonellids
(Septaliphoria), ostreids. Cycloserpula and nerineid gastropods
with an oncolitic crust (PS Gy 4576). The rest of the member is
mostly micrite that was partly dolomitized and then entirely
dedolomitized. It i in the upper part of this member that W.
Hiigli found the large Paracenoceras cf. giganteun (D' ORBIGNY)
131651 on the roadside south of Cholplatz to the east of the
quarry.

Bed 49, a peloidal packstone, is at the base of the Verena
Member. 1 m below the top of the oosparitic bed 50 there is a
0.2m thick layer where nerineid gastropods form up t0 40 % of
the rock volume. The oosparitic texture of bed 51 is hardly visi-
ble on a freshly broken rock surface where the interstices of the
micritized ooids are filled with fine-grained peloids. Bed 53 was
orginally an oomicrite with micritized ooids. Then the matrix
was comp and then ‘There are

ooids in a




Fig.26: Oolite with dolomitized and dedolomitized cement. Calcite
pseudomorphs after sulfate in the center. Section RG 398, Liesberg BL,
limestone quarry of the former cement works, bed 53, Verena Member.
“Thin section Gy 6332, pl.32.

pseudomorphs of calcite after sulfate (fig.26) like in the
oosparite of bed 55. Bed 57 is a conspicuous white band in the
all. IUis a porous, chalk-like biomicrite. The lower part
of bed 58 is a pelsparite with Trichites and Diceras as well as
with nodules of Solenopora with a diameter of up to 15¢m.

The Reuchenette Formation forms the uppermost quarry
wall above the second terrace. Bed 60 is a beige micrite that
breaks along smooth planes. Bed 66 is an oosparite with mi-
s The micrite of bed 70 was partly dolomitized by
tiny rhombs, then dedolomitized. Bed 79 is a biosparite with a
corroded upper bedding plane. The lower part of bed 80 is a
fine-grained pelsparite, The section ends with this bed at the up-
per edge of the quarry

quarry

critized o

3.1.34  Section RG 402 Réschenz BL,

road to Milli (pl. 33)

Bed 1is a pelsparite and bed 2 is a biopelsparite of the upper St-
Ursanne Formation. The lower part of bed 3 is oosparitic and
the upper part a pelsparite. 4m above the base of the bed are
massive coral colonies with a diameter of up to 20cm. The up-
per bedding plane is a hummocky hardground which is covered
with a limonitic crust. Below the crust the rock has a rusty-
brown colour to a depth of at least Scm. The uppermost Smm
are an overcompacted peloidal packstone. The pore volume is
reduced to almost zero by intergranular solution.

‘The base of the Vellerat Formation is marked by a pale wine-
red, soft marl that has a thickness of only Sem (bed 4). Bed 7 s
a peloidal packstone (pelmicrite) with about 5 % fine-grained
detrital quartz, this is the facies of the Vorbourg Member. Bed

3 is a limey marl with biopelmicrite coneretions that contain
bout 10 % detrital quartz. The top of the bed is micritic lime-
stone that is covered with a limonitic crust. Bed 21 is composed
»f a well-laminated stromatolite with birdseye pores. Bed 23
contains stromatolites. the lamination of which is mostly oblit-
erated by bioturbation. Angular lithoclasts occur with a diame-

ter of up to 25 mm. Some of them are blackened.
The Risschenz Member is a very varied succession of lime-
stones and marls. This is the only surface section where this

member was completely visible during a few days in August
1983. The content of fine-grained detrital quartz may be as
much as 30 % as in bed 36 or 52. The mean grain size of detrital
quartz and feldspar in these beds is only 50 microns. Bed 57 has
a thickness of 0.7m and is entirely made up of stromatolites (PS
Gy 4668, TS Gy 6612). Bed 67 is a quartz biopelsparite. A very
fine-grained, partly eross-bedded oosparite oceurs in bed 68
Bed 71 is a soft, yellow-brown marl with little detrital quartz. Its
top s the top of the Réschenz Member.

‘The base of the Hauptmumienbank Member is marked by
the oosparite with mieritized ooids of bed 72. The lower part of
bed 75 is an oolitic grainstone. At the top the bed is an oncolite
with a biopelmicritic matrix. The oncoids form about 30% of
the rock and have a diameter of up to 25 mm.

Beds 77 and 78 of the lower Laufen Member contain
rained detrital quartz. Bed 80 includ

afew

ent of fine

25 % oncoids with a diameter of up to 3em. The oncoids are in-
tensively bored by the bivalve Lithophaga. The primarily m
critic matrix is partly dolomitized and completely dedolom
tized.

Section RG 399 Biirschwil SO,
landslide west of Vigeli farm (fig. 27, pl. 34)

The lower part of the section (Sornetan and Liesberg Mem
bers) has been measured in the westernmost gully of the land-
slide and the St-Urs ng a rope in the central
part (fig.27).

The Sornetan Member is a homogenous, blue-grey
bands of limestone concretions. These nodule bands may pass
laterally into continuous limestone beds. The nodules of bed 4
are made up of microsparite with flakes of iron sulfide that may
be as large a limestone bed 10 is also mi-
crosparite with flakes of iron sulfide and about 1 % of detrital
quartz with a mean grain size of 40 microns. There are a few per-
cent of sponge spicula in bed 46, together with Thurmannella
obtrita (DEFRANCE) (= thurmanni Vovrz). pectinids, Pleuromya
and Pholadomya exaltata AGASSIZ as well as cardioceratid
and perisphinctid ammonites (see GyGI & MARCHAND 1993,
pl.1.fig.6, pl.2, fig.2 and pl.3, fig. 5). In the nodules of bed 113
there are small chert concretions with a diameter of up to sev-
eral centimetres and colonies of Serpula (Cycloserpula) socialis
Govpruss which are infilled with chert

Bed 115 marks the base of the Liesberg Member. This bed is
a microsparitic marly limestone with millimeter-size chert nod-
ules, partly silicified bioclasts and Serpula (Cycloserpula) so-
cialis GoLpruss. Bed 116 is a grey marl with limestone concre-
tions that have a knobby surface. The nodules are distributed
irregularly, and not in distinct bands as in the Soretan Men
Some of the fossils in the nodules are partly silicified. There
are calcareous sponges, Cycloserpula, Glypticus hieroglyphicus
(Gororuss), spines of Paracidaris florigemma (Prriivs) and a
that often have the shape of a

ne Formation us

arl with

ber.

profusion of hermatypic cos
flat bread loaf.

Beds 118 to 136 are a succession of marls and limestones.
The limestones gradually become thinner and argillaceous
from west to east or grade laterally into marl within the out-
crop. This is a locality where the lower St-Ursanne Formation
gradeslaterally into the Liesberg Member. It is noteworthy that
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the majority of the flat colonies of what is probably Isastraea at
the base of bed 118 are overturned. On the other hand, a root-
stock with its original purple colour of Liliocrinus munsterianus
(D'OReIGNY) has been found in life position in bed 121. This
and other observations are an indication that no appreciable
amount of sediment has been eroded and redeposited by cur-
rents during storms. It is most probable that the coral colonies
have been overturned by animals in search of food. The base of
the typical massive. pure limestone of the St-Ursanne Forma-
tion is marked by bed 137. 30 to 50% of this rock arc coral
colonies with the shape of bread loafs. This is a coral bioherm.
Bed 138, the uppermost of the outcrop. is an oncolitic
biopelsparite,

3.1.3.6  Section RG 400 Corban JU,
gorge northeast of La Providence farm (pl.35)

The section begins at the end of the road with the Grellingen
Member of the St-Ursanne Formation. Bed 1 is a biomicrite
with coral colonies that have the form of small bread loafs The
bed forms a cliff facing north. The coral colonies in beds 2 and
are platy, branching and massive. Bed 4 is again a biomicrite.
The massive bed S is probably a bioherm that contains massive
and coarsely branching coral colonies.

ten Member is transitional and is in
s an oolitic grain-

The base of the Tierg:
the lower part of bed 6. Most of this member
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i2.27: Umu.r part of the landslide
west of Vo 1, Biirschwil SO
v rom the notl The saction
RG 399 begins with the Sornetan
Member of the Biirschwil For-
mation and ends with the lower
St-Ursanne Formation. Eastsouth
eastis to the left and westnorth-
west is to the right. Compare with
pl.34.

stone which is often cross-laminated. The upper surface of bed
101is a planar hardground with a brown limonitic crust. Bed 11
is a bioherm with platy. massive and branching coral colonies.
The upper surface of bed 17 is covered with ostreids and other
bivalves, this forms another hardground

Beds 18 to 24 are peloidal and bioarenitic grainstones and
are assigned to the Ginsberg Formation. Bed 25 marks the base
of the Vorbourg Member of the Vellerat Formation. This is a
lime mudstone with birdseyes that is probably a thrombolite
‘The stromatolitic limestone with rootlets of bed 26 s figured in
Gyai (1992.fig. 13, PS Gy 4621).

The lower part of the Roschenz Member is sparsely exposed
along the creck. The member is as always a very varied succes-
sion of mainly arenitic limestones with some thin intercalations
of marl. Fine-grained detrital quartz and feldspar are common.
mainly in beds 41,48 and 50. Bed 50is a quartzpelsparite that is
depicted in fiig. 15. Oncoids occur in beds 43,44, 81 and 88. Beds
55 and 60 are stromatolites. The upper bedding plane of bed 60
is covered with a carbonate-ich. pale wine-red crust. The hum-
mocky crust is a hardground.

The Hauptmumienbank Member begins with bed 92, a
peloidal bioarenitic wackestone. There are numerous elongate
druses with calcite in this bed which were probably originally
large nerineid gastropods. The oncoids of bed 93 have a diame-
ter of up to 12mm. They are embedded in a pelsparitic matrix.




k Member (bed 32) in see-
cheulte river, western flank.

Fig. 28: Stecply dipping Hauptmumienbs
tion RG 404, Mervelier JU, gorge of the
Sce pl.36.

In the upper part of bed 94 the oncoids grew to a diameter of
3em and form 101020 % of the pelsparitic rock. The upper bed
d
abundant ostreids that are sometimes also perforated. The rock
surface and the ostreids are covered by a limonit
thickness of 1 mm.

Oncoids have also been found in the beds 95 to 97 of the
lower Laufen Member. Some ooids in bed 95 indicate that it is
the equivalent of the Oolithe Rousse Member. The oncoids in
bed 96 reach a size of 25mm and comprise about 30 % of the
rock. Bed 101 is a partly dolomitized and then completely
dedolomitized oomicrite with ostreids and Cycloserpula. Bed
106, an oosparite, has also been partly dolomitized and then en-
tirely dedolomitized.

Bed 109 is massive and forms the b: of the Verena Mem-
ber. Tt is an oosparite that is partly recrystallized (dedolomite
The oosparite of bed 111 was thoroughly dolomitized and ha
then been completely dedolomitized. Part of bed 112 is
m above the base). 3m above the base of bed 113
there is gypsum with a high carbonate content. The gypsum
crystals have a diameter of 50 to 500 microns and make up at
least 50 % of the rock. The section ends with this bed.

& plane of no. 94 is corroded and bored. It is covered by

rust with a

oosparite (2.

3.1.3.7 Section RG 404 Mervelier JU,

gorge of the Scheulte river, western flank (pl. 36)

The section begins with the lower St-Ursanne Formation about
40m north of the road at the base of the high clff that is formed
by bed 1. This s a biomicrite with platy coral colonies and spines
of sea urchins. Beds 1 1o 3 can be subdivided into thinner beds.
Bed 4 is massive, It is probably a bioherm with a biomicritic ma-
trix that in some places becomes biosparitic (TS Gy 6634). The
coral colonies are platy, massive or branching. No zonation can

be recognized. The upper boundary of the unit is a conspicuous
parting. Bed 5 is again massive and probably a bioherm. 3.5m
above the base there is an oobiosparite to -micrite. Solitary
corals are abundant at the base and 4.5 m above the base of the
unit. The matrix of the bioherm is mostly biomicrite (TS Gy
6636).

The Giinsherg Formation is characterized by two succes
ions of coral limestone to arenitic limestone. The base of the
formation is marked by a distinct boundary between the pure
limestone of bed 7 and a marly seam at the base of bed 8. Bed 9
is a biomicrite with ruditic bioclasts of corals and ostreids that
has been partly dolomitized and then completely dedolomi-
tized. Bed 15 is an oosparite. The coral growth resumed in bed
16 which is a biosparite with ruditic bioclasts of corals. Beds 18
and 19 are formed by a coral bioherm with a biomicritic matrix.
4.5m above the base of bed 18 more than 50 % of the rock is
composed of platy coral colonies cach with a thickness of about
lem. Bed 19 weathers with a knobby surface. About 50 % of
this unit are massive coral colonies. Bed 21 is a coarsely-grained
arenitic to ruditic biosparite. There are relatively few oncoids
with a diameter of up to § mm in the oobiomicritic bed 24, The
uppermost Giinsberg Formation is a sandy calcarenite with in-
clined bedding (bed 31b).

The Hauptmumienbank Member is represented only by the
bed 32. This projects subvertically like a plank south of the
creek (fig.28). In the lowermost 40cm of the bed there are on-
coids with a maximum diameter of 1 em that do not form more
than 10% of the rock. Small nerineid gastropods are often in
the core of the oncoids. Ostreids occur in the biopelmicritic ma-
trix. There are hermatypic corals in the middle of the bed. The
uppermost part of the bed is a fine-grained oolitic grainstone
with rounded lithoclasts of lime mudstone.

The Laufen Member begins with a quartz-bearing pelmi-
crite (bed 33). Bed 44 cont
in diameter. Bed 50 is a peloidal-oncolitic rudstone. In bed 53
% of the
isa

ns about 10 % oncoids up to 6mm

the pale yellow oncoids with Bacinella form 20 to 30 %
rock and have a maximum diameter of $cm. The mat
rusty brown biosparite with a dedolomitized cement. The upper
boundary of the Laufen Member is an even, very conspicuous
bedding plane on both sides of the Scheulte river.

The lowest unit of the Verena Member is the massive bed 66
that forms a high ridge which overhangs above the southern
bank of the Scheulte River. Most of the rock was apparently
originally an oomicrite (packstone). The matrix has been al-
most totally dolomitized, then entirely dedolomitized. The re-
sult of the process is that the micritiz
visible on weathered surfaces. Bed 68 is 12m above the base a
pelsparite with Cayeuxia and calcite pseudomorphs after sul-
fate. Bed 69 is a massive micrite and must therefore be assigned
o the upper Verena Member

A good outerop of the lowermost Reuchenctte Formation is
to the south of the Scheulte River. Bed 70 is micrite with
patches of pelmicrite. Flat-laminated stromatolites are in bed
72. Bed 75 is an apparently dedolomitized microsparite with
some percent of fine-grained detrital quartz. Above the massive
bed 76 the outerop becomes poor. The following thickness of
about 15 m of thickly-bedded limestone is partly covered by soil
and vegetation

ed ooids are only clearly




3.8 Section RG 406 Vermes JU,
ravine southeast of La Kohlberg farm (pl. 37)

The section has not been measured in full detail, because it s in-
completely exposed. cliffs under waterfalls are inaccessible and
a part of it is repeated by a folded overthrust that has already
been noted by PFIRTER (1982, p. 91, section 601, p.92). The thrust
plane is not visible. Therefore, the section has been measured
and the beds have been numbered as if there was no tectonic
complication (pl.37).

The section begins north of the road from Vermes to Ray-
montpierre castle in the western branch of the ravine of the Bie
des rues ereck. Ca. 15m from the road there is a patchy outcrop
of the Renggeri Member in the creek, this is followed by two
outcrops of the Sornctan Member. The section drawn in pl. 37
begins with the hummocky base of the Pichoux Formation that
is encrusted with limonite.

‘The lower half of the Pichoux Formation (bed groups 1 t0 4)
is relatively thin-bedded. The individual, mostly biomicritic
beds have a thickness of between 10 and 80 cm. In the middle of
the bed group 2 there is the spiculite which is represented in
fig. 11 (TS Gy 7582). Sponge spicula and peloids are abundant
in bed 3. The bedding of beds 5 and 6 of the upper Pichoux For-
mation is thicker. The rock is biopelmicrite with sponge spicula
inTS Gy 7585. High ridges are formed by bed 5 on both sides of
the ravine. The top of the Pichoux Formation is not casily rec-
ognizeable.

‘The base of the Gilnsberg Formation is assumed to be where
detrital quartz begins to form more than a few percent of the
rock (TS Gy 7588, pl. 37), this is when it can be detected in the
field by scratching a hammer. Bed 7 is a pelmicrite with much
detrital quartz. There are two marly intercalations in the pelmi-
crite with some detrital quartz of bed 8. Silicified bioclasts and
the first hermatypic corals occur in bed 9 which forms the sec-
ond waterfall (as counted from the top) of the creek. Bed 10
crops out along the old road and contains small chert nodules
with a diameter of up to Sem. A triple waterfall is formed by
bed 11 that is an oosparite 8.5m above the base. At the base of
the waterfall, the third from the top. a thickness of 6.2m of
strata is covered by pebbles and debris. Then there is a forth,
small waterfall and another break in the section because of de-
bris in the creck. Downstream follow an oolite and the oncolite
of the Hauptmumienbank Member. The Laufen Member forms
a high, perpendicular waterfall. At the base of this fifth water-
fall there is a thrust plane that repeats the section

“The section of the middle Guinsberg Member resumes at the
foot of the fifth waterfall after a short break of 1.5m that s cov-
ered with limestone debris. Bed 32 is a bioclastic rudstone with
massive coral colonies in life position. Above is a coral bioherm
(bed 33) that forms the sixth waterfall. It is a boundstone with a
quartzose micritic matrix in the lower half (TS Gy 7596) and
contains biopelsparitic grainstone in the upper half (TS Gy
7597).The beds 34 to 38 in the creck are laterally replaced by an-
other bioherm with massive coral colonies that is intersected by
the road. The wavy laminated stromatolite of bed 47 is conspic-
uous on the right bank of the creek where it forms a projection.
Bed 48 is another stromatolite with mostly even lamination. The
base of bed 49 is very uneven. Bed 49 is a conglomerate with
blackened lithoclasts in a pelmicritic, slightly quartzose matrix
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(TS Gy 6677). Many of the clasts are laminated bits of a stroma-
tolite. Blackening of the clasts and abundant nerineid gas-
tropods are evidence that the deposit is marginal marine (Gyct
& PrRsoz 1986, fig. 5, PS Gy 4735, see also STRAssER & DAvaUD
1983). The upper bedding plane is a planed erosion surface that
intersects the clasts. This surface is encrusted with large, thick-
shelled ostreids (D in fig. 5 by Gvar & PErsoz, 1986). The bed-
ding planc and some of the ostreids are bored. Above this char-
acteristic bedding plane are 8.5 m of marl that is mostly covered
with talus.

The Hauptmumienbank Member begins with the peloidal
wackestone of bed 51 in which massive coral colonies form a
densely colonized biostrome. The lowermost two beds of unit
52, both 0.25 m thick, are a bioclastic rudstone. Above, the rock
is a cross-bedded calcarenite (oosparite. TS Gy 7599). Unit 53
is indistinctly and thickly bedded. At the base it
peloidal/ooidal wackestone. In the middle are about 10 % on-
coids with a diameter of up to 25 mm. Some of the oncoids have
a drusy cavity in the core and one includes a Cladocoropsis
colony. Paraurgonina oceur in the micritic matrix as well as cal-
cite pseudomorphs after gypsum.

At the base of the Laufen Member there is
brown marl with detrital quartz and a thickness of 0.5m. It is
only visible beside the old road. Bed 55 above is a limestone
with a micritic matrix that includes oncoids and some massive
coral colonies. Bed 56 is massive and forms the upper part of
waterfall no. 7. The upper Laufen Member is oolitic and has
been measured along a footpath that ends beside the upper
edge of waterfall 7. The top of the member is marked by the up-
permost distinet parting at the top of bed 74,

The Verena Member crops out mostly in the creck. Bed 75 is
an oolite with micritized ooids in a dedolomitized matrix that is
partly micritic and partly sparitic. The upper part of bed 76 is an
oomicrite with micritized ooids that has been partly dolomi-
tized and then entirely dedolomitized. The upper part of bed 77
is a pelsparite with a few dedolomite thombs. The middle part
of bed 78 is an oncomicrite. In the middle of bed 79 there is a
pelsparite.2m below the top of this bed the rock is a dedolomi-
tized pelmicrite. The top of the Verena Member is indicated by
a distinet parting that is best seen in the eastern branch of the
ereek about 70m to the east

Atthe base of the Reuchenette Formation there s pure mi-
crite (TS Gy 6685). Further up the content of peloids and bio-
clasts increases. The measuring of the section ends at the top of
waterfall 11 which is the lowermost in the ravine.

is a

soft. yellowish-

3.1.3.9 Section RG 356 Grandval BE,
landslide of La Morte Roche (fig.29, pl.38)

The measurement of the section began ca. 80m to the west of
the gully below the western part of the landslide, at the foot of
the cliff of the Pichoux Formation (fig. 29). The contact with ‘Iu.
underlying Sornetan Member is not exposed. Bed 2 is a spi-
culitic biomicrite with about 1% fine-grained glauconite
Above is relatively thinly-bedded micrite of the lower Pichoux
Formation. The section, beginning with bed 17, continues in the
western gully. Beds 24 to 34 are more or less marly. The upper
part of the Pichoux Formation has a much thicker bedding than
the lower part and it is mostly pure micrite (TS Gy 6324. pl. 38).




The top of the Pichoux Formation is a distinct bedding plane.
The Wildegg Formation (Effingen Member) is about 100m
thick. The middle part is covered by a small landslide and the
upper part by talus from the Giinsberg Formation above. The
Wildegg Formation s a succession of blue-grey marl with inter-
calations of ma nestone. Some of the mi-
critic limestone beds (126, TS Gy 6325) and probably also the
marl contain several percent of very fine-grained detrital
quartz. Tn the upper part of the formation there are bands of
carbonate nodules in marl that resemble the Sornetan Member.
The fossils of the Effingen Member are also similar: mainly am-
monites and bivalves. Bed 224 is a laminated quartz siltstone
(TS Gy 6328). A lumachelle of mainly
dedolomitized micritic matrix forms bed 226 (TS Gy 6329).
The Gnsberg Form; hly
marly biopelmicrite with some detrital quartz (TS 31).
Embedded in this sediment are small coral bioherms with platy
and massive coral colonies (bed 228). The small bioherms

ly limestone and

all ostreids in a

ion begins with greenish-grey

are superimposed (bed 230). At the base of a vertical cliff
formed by the Giinsberg Formation there is a slightly quartzose
biopelsparite (bed 231). The cliff is about 35 m high and inacces-
sible. It has not been measured, because this unit is ea
sible 2.5km to the east at Gansbrunnen (section RG 430, pl. 40

sily acces-

0.29: Section RG 356 Grandval
andslide of Morte Rndn, as
seen from the north. The cliff
below is the upper part of fhe
Pichoux Formation. The Wildegg
Formation (Effingen Member
in the center. Above is the cliff of
the lower Giinsberg Formation.
See pl.38.

31310 Section RG 429 Welschenrohr SO,

gorge south of Harzergraben (pl. 39)
The section begins 50m west of the bridge north of the
streambed. The Effingen Member is represented by the blue-
grey marls and limestones of beds 1 1o 7.

‘The Giinsberg Formation begins with a thin bed (Scm. no.
10) of marly. bioruditic floatstone with abundant branching
corals, ostreid bivalves, serpulids and a few percent of fine-
grained, angular detrital quartz. Bed 12 contains about 10 % de
trital quartz and s a biopelmicrite with rhombs of ferroan
dolomite and nodules of iron sulfide up to Smm in diameter
‘There are massive coral colonies in beds 15 and 18, but no bio-
herm was found. The bulk of the Gunsberg Formation is
biopelsparite (bed 22) and oobiopelsparite (bed 23). In the up-
per part of bed 23 there are coral bioclasts up to several cen-
timetres in diameter. Bed 24 contains grapestones and some
small oncoids.

“The first bed of the Steinebach Member is a massive. yel-
lowish-white aosparite which is very well-sorted. Tt weathers
back as a hollow. Bed 29 is an oosparite that has been partly

and then totally ‘The surface of the
micritized ooids is indented by primarily dolomite rhombs.
There is some detrital quartz with the unusually large grain size
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of up 10 250 microns within the ooids. The upper bedding plane
of bed 30 is corroded. The bed itself has a knobby weathered
surface. The ooids as well as the groundmass have recrystallized
as microsparite. The rock was apparently totally dolomitized
and then dedolomitized. The upper bedding plane is probably
an emersion surface.

The Laufen Member forms a high ridge. and bed 34 forms
the principal waterfall in the gorge. Bed 32 is a characteristic,
very tough limestone. Its groundmass and some of the peloids
have partly been dolomitized and were then entirely dedolomi-
tized. About 25 % of the rock are oncoids with a diameter of up
t0 25 mm (PS Gy 4945). Bed 35 is an oosparite with some large
oncoids of Bacinella, the cores of which are composed of
pseudomorphs of calcite after calcium sulfate. It has been partly
dolomitized and then completely dedolomitized. The upper
bedding plane is a palcokarst surface from which pockets with
afilling of clay reach as far as 1 m down to the base of the bed.

The Verena Member begins with the oosparite of bed 36,
“The rock is oosparite to the top of bed 38. 1 m above the base of
the massive bed 39 there is microsparitic dedolomite with
patches of up to | om in diameter of coarse calcite spar that are
probably calcite pseudomorphs after sulfate. A sample from
1.8m above the base of bed 39 is micrite that has been replaced
by about 50 % of coarse-grained dolomite rhombs, it then has
been completely dedolomitized (fig.30). The upper part of bed
39 is pure micrite. The upper boundary of the member is an
even, well-defined parting.

The lowest bed (no. 40) of the Reuchenette Formation is
0.8m thick. It is a succession of plates and lamina
that contains birdseyes 0.15m above the base of the bed. The
base of bed 41 is a stromatolite with dewatering cracks (PS Gy
4957). The lamination is fine and indistinct and can only be seen
in the upper part of the thin section Gy 7139. Bed 50 s also in-
distinctly laminated and contains birdseye pores that are filled
with calcite spar. The upper bedding planc is rough and is co-
vered with a yellowish limonite crust. The lowermost 20cm of
bed 52 are a pelsparite with lithoclasts of micrite with a diame-
ter of as much as 2 cm. Smaller lithoclasts are grey to black. The

of micrite

0: Micrite with dedolomitized rhombs. Section RG 429, bed 396,
middle Verena Member, gorge south of Harzergraben, Welschenrohr
SO, Thin section Gy 7136. pl. 39
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upper part of what is preserved of the Reuchenette Formation
is mostly pel- and oosparite.

Sections RG 430 and 431 Giinsbrunnen SO,
cantonal road and quarry (pl. 40)
The section RG 430 begins at the southern end of a retaining
wall along the cantonal road about 80 m south of the ‘main build-
ing of the railway station of Gansbrunnen. In bed 2 of the lower
Giinsberg Formation there is a coral bioherm above the road.
Another small coral bioherm has been found in bed 10 west of
the Raus brook directly north of the exit of the deviation tun-
nel. Most of the limestone beds in the succession 1 to 10 are
more or less dolomitic. Bed 11 is a coral bioherm that is inter-
sected by the road. Beds 1 to 11 are the “Crenularis-Schichten”
of Buxtors (1907 p.54). Neither the facies nor the age of these
beds have anything to do with the Crenularis Member of Can-
ton Aargau which is of Bimammatum Age. Above is a thick
on of peloidal and oolitic grainstone (beds 12 to 16). The
uppermost part (0.5m) of bed 16 is an oomicrite (packstone)
with subangular lithoclasts of the same material as the matrix
that may have a diameter of more than 10cm. The clasts are
darker than the beige matrix and some are black. The upper
bedding plane of no. 16 is a limonitic crust which is covered with
a5mm thick layer of marl. The sandy marl of bed 25 is locally as
black as coal and contains lignite. At the top of the stromatolitic
bed 29 are rounded black pebbles with a diameter of up to 2cm.
‘The lowermost unit of the Balsthal Formation is the massive
bed 35 which is now recognized as being the Steinebach Mem-
ber. This is a yellowish-white oosparite which resembles the Ve-
rena Member (TS Gy 7170). ZIEGLER (1956, p. 96) assigned the
unit to the Verena Member, and Gyai (1969, pl. 19. fig. 2. section
5) followed him. This error goes back to BuxTorr (1907, p. 54).
‘The Laufen Member is incomplete. The first bed, no. 36, con-
tains about 20 % of intensely bored oncoids with a diameter of
up to 3em in a biomicritic matrix. There are also some her-
matypic corals that are partly dissolved. Oncoids of the same
size are about 15 % of bed 37. They have often a druse filled
with calcite in the interior. The matrix of this bed is biopelmi-
crite. Dedolomitized thombs occur in bed 40, Beds 41 to 43 are
pure micrite. The upper part of the Laufen Member is cut off by
an overthrust plane that dips steeply to the south. Above is a
sheared zone that is more than 4m thick. A thickness of 29m
of greenish-grey dedolomitized limestone of the uppermost
Laufen Member crops out south of the sheared zone, This is
overlain by fractured limestone of the Verena Member that
forms the principal ridge above the quarry.
Buxtore (1907, p.58) assigned the whole of the Verena
Member to the Kimmeridgian (in the sense of a formation) and
stated that the total thickness of the Kimmeridgian limestones
was 130m. The Reuchenette Formation has been measured to
be less than 13 m thick in the section RG 431 (pl.40). The thick-
ness of the fractured Verena Member between the top of the
Laufen Member and the shear plane at the foot of section RG
431 cannot be measured, but itis of the order of 35 m. The thick-
ness of the Verena Member measured in the neighbouring sec-
tion RG 429 (Welschenrohr) is 32.3m. The minimum primary
thickness of this member in section RG 431 must then be about
35m. The maximum is less than 60m, because 57.2m is the

succes
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greatest thickness (section RG 404, Mervelier JU, pl.36) that
has been measured anywhere in a tectonically undisturbed sec-
tion of the Verena Member. The lithology of the Vercna Mem-
ber is the usual: biopelmicrite (TS Gy 7171), biopelsparite (TS
Gy 7172) and pelsparite (TS Gy 7175). Dedolomitized calcite
rhombs occur in beds 1 and 4. The upper boundary of the Ve-
rena Member is a smooth, conspicuous parting with an undula-
ting relief of about 20 cm.

“The Reuchenette Formation begins with relatively thin-bed-
ded calcilutite (micrite, TS Gy 7176). Bed 13 includes grey to al-
most black, rounded lithoclasts with a diameter of up o 25 mm.
A stromatolite with unusually large birdseye pores forms bed
22.The uppermost bed of the section, no. 23, is again a calcilu-
tite (micrite). 0.8 m above the base of the bed there are abun-
dant Cladocoropsis (TS Gy 7181, fig. 18). The same bed with
very abundant Cladocoropsis reappears on Mt. Chamben 3km
southwest of Herbetswil SO ca. 50m eastnortheast of point
1251.1, about 8m north of the footpath. This is locality RG 432
with PS Gy 4999,

3.1.3.12 Section RG 433 Oberdorf !
north of Waiberhiisli (pl. 41)
The continuous part of the section begins about 40 m south of
the northern end of the gorge on the right (western) side of the
creek, at the southern margin of a slope covered with talus.
Pelsparite with dedolomite thombs forms bed 2. Beds 1 to 3 are
assigned to the uppermost Ginsberg Formation.

Bed 4 forms the bulk of the Steinebach Member. 9m above
the base this is a fine-grained pelsparite with a high content of
arenitic echinoderm bioclasts.

The Laufen Member begins with the thin bed 6 that weath-
ers with a knobby surface. Bed 7 is a bioruditic floatstone that
contains oncoids the size of a few millimeters and thombs of
dedolomite. Corals arc only represented as ruditic bioclasts. Bi-
valves are very abundant in the middle part of the Laufen
Member (bed 11). The upper boundary of bed 13, a pelsparite,
is an even. conspicuous parting. This parting is interpreted to be
the sequence boundary O8 (Gval et al. 1998) and the upper
boundary of the Laufen Member.

“The massive lower half of the Verena Member forms the
ridge north of the quarry. The upper bedding plane of bed 14
formed a vast surface at the northern margin of the quarry in
1986. The upper half of the Verena Member, bed 15, crops out
within the quarry. In the lowermost 3m it is an oosparite. The bi-
valve Diceras and coarse-grained debris of corals were found in
the middle part of the bed. The upper part of bed 15 is pure mi-
crite (TS Gy 7191). There is a marked contrast between the
thicknesses of the Verena Member north and south of the Weis-
senstein range: less than 28m near Oberdorf and an estimated
minimum of 35 m near Gansbrunnen. The upper bedding plane
of bed no. 15 is hummocky. Above is a 2cm thick marly seam
that forms a conspicuous parting. This is the boundary with the
Reuchenette Formation.

The sedimentation of the Reuchenette Formation began
with pure lime mud of a markedly darker colour than the Ve-
rena Member below. Bed 16 is micrite with some rhombs of
dedolomite (TS Gy 7192). Bed 17 is micrite whlch was inten-
and then entirely The upper

0, gorge and quarry

sively

boundary of bed 19 is even and bored. This is interpreted to be
sequence boundary K1 (Gyat ef al. 1998). Above are Smm of
marl. Bed 20 is a dedolomitized micrite with up to 10 % of on-
coids with a maximum diameter of 1 cm and many Cladocorop-
sis (PS Gy S014). Clypeina and other calcareous algae occur in
the thick bed 32. The very resistant beds 27 to 32 form the crest
of Mt. Geissflue west of the quarry. There is a mass occurrence
of Cladocoropsis in the middle of bed 35 (TS Gy 7201, PS Gy
5019). Above bed 43 there is a layer of soft marl with a thick
ness of 3 cm. This conspicuous parling is sequence boundary K3
(Gyat eral. 1998).

‘The equivalent of the Solothurn Turtle Limestone is repre-
sented by the beds 46 to 49. The mud matrix of the pelmicritic
beds 46 and 47 is dolomicrite.

The thin-bedded micrite of beds 52 to 54 is what BUXTORF
(1907, p. 58) called Exogyra virgula Beds. The characteristic os-
treid that is now called Nanogyra striata (M1, 1815) (see
Enav & BoutLikk 1981, p. 742) could not be found. BUXTORF as-
signed these micrites and the remainder of Jurassic limestone
above to the Portlandian. ALLENBACH (1994, p.118) thought
that the thin-bedded micrite in the upper Chuchigraben to the
northwest of Rilttenen SO belonged to the Twannbach Forma-
tion that is of Tithonian age. The ammonite Aulacostephants
(Aulacostephanoceras) autissiodorensis (COTTEAU) no. 10842 in
the Museum of Natural History Solothurn (see Gyar 1995,
fig. 24) proves however that the “Virgula Beds™ near Solothurn
are of late Kimmeridgian age. There is a thickness of about 15 m
of well-bedded limestones above bed 59. These could not be
measured in detail, because the southern quarry wall is too
steep.

3.1.3.13  Section RG 434 Lommiswil SO/Oberdorf SO,
Steingrueben quarries (pl.42)

The lower part of the section was measured in the western
quarry near Lommiswil, and the upper part in the adjacent east-
em quarry that is in the township of Oberdorf. The base of the
thick, massive bed 1 of the Reuchenette Formation is not ex-
posed. 2m above the base of the quarry the rock is a yellowish-
white biomicrite with Clypeina and Cladocoropsis as well as
some dedolomitized rhombs of calcit 7m above the base is
fine-grained pelsparite. The upper bedding plane of bed 5 is
covered with a limonitic crust with about 1em of soft marl
above. Some of the grains in the upper part of bed 6 and in the
stromatolite at the base of bed 7 are blackened.

The c

at the upper boundary of bed 12 weather out. This bedding plane
is hummocky and covered with a limonitic crust. The crust forms
a major surface in the eastern quarry. Beds 17 10 19 were quar-
ried here as building stone at the time of measuring the section.
The upper surface of bed 17 s covered with limonite. The upper-
most decimeter of the sediment is thoroughly bioturbated. At
the surface are few circular, very distinct imprints of sauropods
with a diameter of 0.5 10 0.7m. Around the margin of the im-
prints are rings of sausage-like mud bulges with a diameter of 6
{0 8cm. This sauropod track was removed some time after it was
observed on July 24, 1986. Beds 16:and 17 were quarried away ex-
posing further tracks on the upper surface of bed o, 15. This bed-
ding plane is now by far the vastest in the quarry. The tracks on
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the bedding plane of no. 15 were discovered by Mever in Febru-
ary 1987 and published by him in 1990 (p. 391). Traces of cloudy
glauconite impregnations have been found in the uppermost
partof bed 18, The glauconite is best visible with a hand lens. Un-
der the microscope it takes a magnification of at least 300 to see
it well. Bed 18 might be the equivalent of the glauconitic marker
bed at the base of the Eudoxus Zone in southern Germany at the
boundary between the White Jurassic 3.3 and 3 4.

Beds 23 10 29 are thin-bedded (0.05 to 0.25m) micrite with
burrows. This is the “Portlandian” of Buxtorr (1907). The “Ex-
ogyra virgula™, now Nanogyra striata (Simi). that LANG (1863,
P.22) mentioned from this locality could not be found. The mud
pebbles in bed 31 are argillaceous and weather out as centime-
ter-sized pockets. Bed 42 is a wavy laminated stromatolite. The
peloidal wackestone of no 46 is the uppermost bed that is visi-
ble along the road south of the quarry.

3.1.4 Region of Balsthal
3141 Section RG 440 Rumisberg BE,
Riittelhorn, gully east of summit (pl. 43)
‘The section begins at the lower end of a steep gully about 100 m
1o the cast of the summit of Mt. Riittelhorn. It s the middle one
of three gullies that best exposes the Balsthal and the lower
Reuchenette Formations. It is not clear in which member of the
Balsthal Formation the section begins. To judge from the thick-
ness of the exposed part of the formation, one would expect
that the Steincbach Member is represented in the lowermost
part of the section. But this is uncertain, because the Steinebach
Member can be casily recognized in the section RG 436 near
Acdermannsdorf in the Horngraben gorge below Egeli cliff
which is only about 350 m to the northeast. The upper boundary
of the Steinebach Member is there a characteristic paleosol
with micritic nodules covered with acicular calcite (“raggioni”
of Murt 1994, fig.8B). In the section RG 436 the upper Bal-
sthal Formation is dissected by a major fault and therefore the
total thickness of the formation cannot be measured ex:
‘The base of bed 1 of the section RG 440 is covered by talus.
The bed contains oncoids with a diameter of up to 2cm, small
gastropods, echinoderm bioclasts and coral clasts the size of
several centimeters in a dedolomitized lime mud matrix. The
large oncoids and the corals are an indication that this bed i
the base of the Holzflue Member. The dedolomitized calcite in
the matrix is ferroan similar to bed 2. Oncoids have been found
as high up as bed 7 indicating that the beds 1 to 7 are lateral
equivalents of the Laufen Member. Bed 8 is a massive oolite
that has been almost totally recrystallized by dolomitization
and subsequent dedolomiti m above the base. This is
the facies of the Verena Member with its hidden oolitic texture.
The ooids can often only be seen on weathered surfaces. The
oolitic texture with partly recrystallized rock (dedolomite,
pseudomorphs of calcite after sulfate) continues to the upper
boundary of bed 12. Bed 13 is a micrite with recrystallized ooids
(sparite and micrite) at the base and rhombs of dedolomitized
calcite in the middle. Near the upper boundary of the bed there
are nodules of limonite with a diameter of up to 1 cm. The typi-
cal facies of the Verena Member reappears in bed 14 that was
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originally an oolitic grainstone (TS Gy 7330) with most ooids
now being micritized. In the middle part the rock has been
dolomitized and then dedolomitized. The lower boundary of
the bed forms an overhang in the cliff south of the summit of
Mt. Rittelhorn. In the upper part of the bed there are small
limonite nodules within the ooids and in between them. The
nodules may be as large as 12mm in the uppermost 10cm of the
bed. The upper boundary is an even, conspicuous parting.

‘The lowermost few meters of the Reuchenette Formation
are well-bedded micrite. There are tiny bivalves with a length of
about 0.5 mm, probably of the genus Bosira, in bed 15. A stro-
matolite with a thickness of 0.6 m forms bed 20 which weathers
back. The wavy layers are between $ and 30 mm thick. There are
thin dewatering cracks being parallel and perpendicular to the
layers as well as birdseyes. The upper boundary of the bed has
arelief of up to 15 em. The layers are intersected by this crosion
surface at the top of the stromatolite that is interpreted to be
sequence boundary K1 (Gvai er al. 1998). Bed 30 is a
pelmicrite with foraminifera. The lower part of bed 33 is onco-
litic, whereas the upper part is a saccharoidal, microsparitic

Strongly and entirely
pelmicrite occurs in bed 34 (TS Gy 7335). The section ends with
the massive. bioclastic-oolitic bed 37.

3.1.4.2  Section RG 438 Balsthal SO,
road through Steinebach gorge (pl. 44)

The section begins at the northern margin of a small quarry
above the road at the northern entrance to the Steinebach
gorge north of the old church of Balsthal. The base of bed 1 is
covered by talus. The bed is a slightly marly. laminated
biopelmicrite with about 10 % of fine-grained, angular detrital
quartz, Glauconite, of the same grain size as the quartz, forms
less than 1% of the rock, but it is not rare. This led Gyar (1969,
pl. 18.section 9) to interpret the sandy succession at the base of
the Steinebach Member as a time equivalent of the Crenularis
Member. However, the mineralostratigraphic analysis of the
sediments (GyG1 & Persoz, 1986) revealed that this was an er-
ror and that the Steinebach Member was the time equivalent of
the Geissberg Member. The saccharoidal bed 7 is a partly
dedolomitized dolomite (microsparite). Part of the dedolomi-
tized calcite is ferroan (TS Gy 7284). The slightly marly beds
110 11 are transitional between the Effingen Member below
and the Steinebach Member above. The predominantly cal-
careous facies and the high peloid and ooid content indicate
that beds 1 10 11 are rather to compare with the grainstones of
the Steinebach Member than with the argillaceous mudstones
of the Effingen Member below.

The Steinebach Member proper is an oosparite with some
cross-bedding and a total thickness of 13m. Small oncoids with
adiameter of up to 6 mm appear in bed 14. In bed 23 the oncoid
content may be up to 30 % and the diameter of the oncoids up
to 20mm (PS Gy 5112). Oncoids up to 20mm in size form as
much as 20% of the rock in the upper part of bed 24. This bed
grades upward into a porous, yellowish-white cosparite with
thin cross-bedding. The ooids do not break under the hammer.
and the rock weathers back in a hollow. This unit has alrcady
been noted by Gerrit (DELAES & Gegri 1912, p. 18) and forms
alocal marker bed between M. Holzflue north of Balsthal and
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the cliff of Chluser Roggen (section RG 450, bed 2), The upper
boundary of the bed is transitional.

‘The first bed of the Holzflue Member (no. 26) is in its upper
half a saccharoidal oncolite that has been strongly dolomitized
and then almost entirely dedolomitized. The diameter of the
oncoids is as much as 12 mm. Fine-grained detrital quartz forms
about 1% of the rock. Oncoids with abundant Bacinella up to
10mm in size form about 20 % of bed 27 which has been partly
dolomitized and then mostly dedolomitized (PS Gy 5116).
There is also some detrital quartz in TS Gy 7293. Some dolomi-

ization and partial dedolomitization has occurred in the oncol-

itic bed 29. Above bed 29 there are no more oncoids except
in bed 37. Bed 32 is primarily an oosparite which has been
strongly dolomitized and then completely dedolomitized. The
dedolomitized calcite in the interior of ooids is partially fer-
1oan. The dedolomitized oosparite facies continues upward to
bed 41. There are pscudomorphs of calcite after sulfate in bed
40. Above bed 42 the sediment becomes more and more muddy.
TS Gy 7301 in the lowermost part of bed 44 is primarily an
oomicrite. The saccharoidal matrix has a finely-grained pseudo-
pelsparitic texture. The ooids are replaced by calcitic sparite.
This characteristic unit has been figured by Tscrumt (1983,
fig.21). The major part of bed 44 is micrite. Above is a hollow
filled with talus that corresponds to a concealed thickness of
6.9m. The succession continues with mostly oosparite to the up-
per boundary of bed 49 which is an indistinet parting. This is
now assumed to be the upper boundary of the Balsthal Forma-
tion (but for a different view see Gyar 1969, pl. 18, section 9).

As Gyai (1995, p. 15) remarked, the boundary between the
Balsthal and the Reuchenette Formations cannot be defined
satisfactorily near Balsthal. An ammonite that B. Martin and P.
Tschumi found in situ in 1980 at Tnnere Chlus near Balsthal
ves a biostratigraphic point of reference (see Matin 1984,
scetion 18). The specimen was recently described and figured by
Gvar (1995, p.42 and fig. 19). F. Atrops (Lyon) has identified it
as Lithacosphinctes evolutus (QuensTept) and stated that it
was from the lowermost Platynota Zone. The ammonite was
collected about 25m below a palacosol in the lowermost
Reuchenette Formation that forms a local marker bed. This
marker bed occurs in section RG 438, bed 52 (pl.44) in the
Steinebach gorge, in section RG 439, bed 9 at Innere Chlus (un-
published) and in section RG 450, bed 7 at the cliff of Chluser
Roggen (unpublished). The palacosol is probably time-equiva
lent with the stromatolite in section RG 440, bed 20 at Mt. Riit-
telhorn (pl. 43). Another local marker bed is the mostly micritic
bed 44 in section RG 438, Steinebach gorge (pl.44). This mi-
eritic bed is also present in section RG 450 at Chluser Roggen
(bed 4) and in section RG 440 at M. Riittelhorn (bed 13). At
ML Rilttelhorn the boundary between the Balsthal and the
Reuchenette Formations can be drawn with confidence be-
tween the oosparitic bed 14 and the micritic bed 15 (pl.43),
3.5m below the stromatolite. In the Steinebach gorge, the base
of the formation as proposed above is 1.9 m below the palacosol
andis possibly coeval with the boundary at Mt. Rilttelhorn. But
it must be noted that the boundary between the oosparite of
bed 49 and the micrite of bed 50 in section RG 43
Steinebach gorge cannot be correlated with the sec
and 450 near Balsthal. Moreover, the formation boundary as

defined above may be one or two meters too high. The Litha-
cosphinctes J 30530 from Tnnere Chlus that is from the lower-
most Platynota Zone, has been found 2.5m below the
palacosol, and the distinet lower boundary of the Reuchenctte
Formation at Mt. Rittelhorn is 3.5m below the stromatoli
(section RG 440, bed 20).

The palacosol in the Steinebach section RG 438 (bed 52) is
exposed in the middle of a tunnel. The matrix is a pale-green,
soft marl with decimeter-size, saccharoidal calcareous nodules.
The upper boundary of bed 55 is a wavy. distinet parting that
might be sequence boundary K2. Clasts of hermatypic corals
with a diameter of up to several centimeters appear in bed S8,
They are in a matrix of oolitic grainstone. Bored coral colonies
oceur in a matrix of bioarenitic wackestone in bed 59, Corals
form small bioherms at about this level below Alt Falkenstein
castle at Innere Chlus not far to the south. 0.65m above the
basc of bed 63 there is a small amount of glauconite which has
amaximum grain size of 70 microns. In thin section Gy 7311 the
glauconite is only clearly visible under high magnification. Mas-
sive coral colonies form a densely colonized biostrome 3.5m
above the base of bed 67 The section ends with bed 71 that is a
bioarenitic wackestone near the base and an almost pure lime
mudstone above.

3.2 Formations and members
‘The formations and members of the Oxfordian in Canton Aar-
gau and Canton Schaffhausen have been described by Gyai
(1969) and again by GGt & Persoz (1986). Only the formations
and members of northwestern Switzerland will be described
here.

The synonymy lists are not complete. Old names that are no
longer used are only mentioned if they are relevant.

3.2.1 Herznach Formation (new)

Synonymy:

Couches de Clucy RoLLIER (1888, p. 31, 1893a, p.64)

Fer sous-Oxfordien Lausscier (1948, p.7) and by other au-
thors, name adopted from Marcou (1848, p.84)
Eisenoolithische Schichten des Mittel- und Ober-Callovian
STAUBLE (1959, p.64)

Anceps-Athleta-Schichten FiscHER (1965, p. 11)

A thin, but apparently continuous unit of iron oolitic marl and
limestone occurs in northwestern Switzerland between the un-
derlying Dalle nacrée Formation and its lateral equivalents and
the overlying Renggeri Member of the Birschwil Formation.
STAUBLE (1959, p.64) named these strata rather neutrally
“Eisenoolithische Schichten des Mittel- und Ober-Callovian”.
Other authors have named the beds differently (sce above).
The only previously proposed name that is acceptable after
the modern rules of stratigraphic nomenclature (AMERICAN
COMMISSION ON STRATIGRAPHIC NOMENCLATURE, 1961) is the
“Couches de Clucy” of Rotwe (1888, p.31). But it is impossi-
ble to use this name, because ROLLIER neither stated where the
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type locality was nor gave a definition of his new member. It ap-
pears to be advisable to give a new name to the widespread unit
in the sense of STAuBLE (1959) that has been mined for iron at
many localities in the Jura in the past and has even given rise (0
local names like “Erzberg” east of Schelten Pass. The best-
known iron mine in this unit is the one near Herznach AG that
has been worked mainly during the second world war. It is
therefore proposed that the unit is named Herznach Formation.

The Herznach Formation includes the whole of the iron
oolitic succession that was exposed in the disused Herznach
iron mine. The small thickness of the unit (ca. 1 m in northwest-
ern Switzerland, 3.4 m near Herznach) is rather at the scale of a
member. Nevertheless, it is recommended 1o classify the unit as
a formation because of its great temporal and regional extent.
The type section is the one figured by JEANNET (1951, fig.
the iron mine of Herznach. The mine has not been acce
since 1976, This disadvantage is outweighed by the detailed
lithologic and palaeontologic work that has been published by
JeAnNET (1951) (sce also GYGI & MARCHAND, 1982). The lower
boundary of the new formation in the type section is at the top
of bed A4 and the upper boundary at the top of bed F3 in fig.2
by JeANNET (1951). In northwestern Switzerland. in section RG
280 in the clay pit of Ampthil near Liesberg BL as figured by
Gvat (1990a, fig.2). the formation begins at the base of bed 4
and continues to the top of bed 6. The eastern boundary of the

=

The lower boundary of the formation can actually best be
studied in the section RG 280 near Liesberg (pl. 30). The base is
taken at the contact between beds 6 and 7. that is at the point
where the iron ooid content of bed 6 has decreased upwards to
zero (see Gyat 1990a, fig.2). The age of the lower boundary is
the early Scarburgense Subchron (fig, 40). because Cardioceras
(Scarburgiceras) cf. scarburgense I 30717 has been found in the
upper part of the iron oolitic bed 20 in section RG 307 in the
quarry of La Charuque near Péry BE (Gva1 1990, p. 183). This
is the uppermost bed of the Herznach Formation at that local-
ity. The term chron (and the term subchron derived from it) is
used here according to Heppera (1976, p.68). The upper
boundary of the Barschwil Formation is transitional in the type
section RG 399 (pl.34). It is drawn at the base of the first thick
limestone bed of the St-Ursanne Formation (no. 118) which
grades laterally into marl. Generally the upper boundary can be
drawn at the base of the cliff formed by the limestone of the
St-Ursanne Formation above. Where the Birschwil Formation
intersects the surface in the folded Jura it is characterized by ex-
tensive natural depressions in the landscape (combes oxfor
ennes of Greppin 1870 p.61).

3221 Renggeri Member
Synonymy:
Marnes oxfordiennes THURMANN (1830, p. 26)

formation is beyond the border of Canton with
Germany. The western boundary is beyond the border of north-
western Switzerland with France.

Ammonites are the dominant element of the macrofauna in
this unit, an these are taken as evidence that the formation has
been laid down in relatively deep water (according to Gyal,
1986, fig. 6).

322 Birschwil Formation

Synonymy:

Marnes oxfordiennes proprement dites Makcou (1848, p.84)
Lower Rauracien of older Swiss authors pro parte

Oxfordien of older authors (see for instance Lauscrer 1948,
p8)

Birschwil Formation GYG1 & MARCHAND (1993, p. 998)

‘The Biirschwil Formation is a succession of clayey marl and marl
with bands of calcareous nodules and limestone beds in its up-
per part. It includes the Renggeri Member at the base, the Sor-
netan Member in the middle and the Liesherg Member at the
top. It occurs in a vast arca in eastern France (Contini 1976,
fig. 3) and in northwestern Switzerland (Gyar 1990c, figs.2 and
3). The only locality where the formation actually is completely
exposed is section RG 280 in the clay pit of Ampthil near Lies-
berg BL. However, the formation cannot be named after Lies-
berg. because this name has already been given to its uppermost
member. Another good outcrop is the section RG 399 in the up-
per part of the landslide west of Végeli farm near Biirschwil SO
although the Renggeri Member is covered by mud and debris at
this locality. This natural outerop will probably remain relatively
fresh for along time and is proposed here to be designated as the
type section of the Biirschwil Formation (pl. 34).
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Couches a A renggeri CHoFRAT (1878.p.115)
Renggeriton Fiscir (1965b, fig. 5)
Renggeri Member Gyar & Persoz (1986, p.394)

The Renggeri Member is named after the ammonite Creniceras
renggeri (OppEL) that occurs in the lower part of the member
(Gya 1990a, fig. 3. pl. 4, figs. 19. 20,23, 24). The member is a ho-

mogenous, blue-grey clayey marl without calcareous or sandy
intercalations. It lies between the iron oolite of the Herznach
Formation below and the lowermost nodule band or limestone
bed of the Sornetan Member above. The Ren;
cannot be subdivided lithologically. The only subdivision that
has been made so far is biostratigraphic (Gyai 1990a. fig. 3). The
age of the member ranges from the beginning of the Scarbur-
gense Subchron to the end of the Costicardia Subchron. There
s only one section where the member is actually completely ex-
posed atits normal thickness: this is the clay pit of Ampthil (RG
280, pl.30) near Liesberg BL. Bed 7 of the section RG 280 is
therefore designated as the type section of the Renggeri Mem:
ber. The member thins and wedges out completely towards the
south and east (Gyar 1990a, fig. 4, 1990b, fig.2 and this paper
fig. 39). The facics of the member is very uniform throughout it

range. Slopes on top of the Renggeri Member give rise to land
slides. The macrofauna of the member is dominated by am

‘monites. There is some benthos, but it is rare. This and the bio
turbation of the sediment (see fig.7) are evidence that th

Renggeri Member was not deposited in anoxic, but rather i

dysaerobic conditions. The ammonite fossils are almost in
ably small and preserved as iron sulfide.
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3222 Sornetan Member (new)

Synonymy:

“Terrain a chailles TrurMANN (1830, p.23)
Argovien Makcou (1848, p. 88)

Pholadomyen DE TRIBOLET in ETALLON (1862.p.
Terrain 2 chailles marno-calcaire GREpPIN (1867, p.64)
Terrain & chailles LiviGer (1925, p.2)

Terrain & chailles Fiscuer (1965b, fig. 5)

‘This member is a suceession of blue-grey marl with a maximum
thickness of more than S0m (Gyar 190D, fig. 4). Intercalated in
the marl are bands of tough, ellipsoidal, carbonate concretions
(“chailles™) at varying lateral distances (fig. 31). There are also
some continuous beds of more or less marly limestone. Both the
coneretions and the continuous limestone beds are mi-
crosparitic. The concretions of a distinet horizon in the distal
part of the member contain abundant macrofossils as recorded
by Gval & MarcHAND (1993, p.999). LiNiGer (1925, p.2)
thought he could subdivide the member into a lower part wi
“Rhynchonella thurmanni Nott
(DeFRaNCE). see BouLieg (1993),
ladomya exaltata Acassiz. This is i
mannella obtrita oce
The member has about the same geographic extent as the
Renggeri Member.

The name Terrain & chailles by THuRMANN (1830) is mis-
leading, because he cited Tirria (1830) to be the author. The
pertinent paragraph by Triria (1830, p. 19) is about an “argile
amadréporaires avec chailles™, a clay with corals and chert nod-
ules, Tirkkia stated that this clay was below the *

1If this were the cas

now: Thurmannella obtrita
ind an upper part with Pho-
Thur-

alcaire com-

pacte avee Nerinea”.

1= Marl of the middle Sornetan Member with ellipsoidal carbon-
RG 399, beds 85-91. landslide west of Vogeli
cale is 1m. See pl.34.

coneretions. Se

m. Biirschwil SO.

Nerinea” might be the equivalent of the St-Ursanne Formation
and the “argile & madréporaires avec chailles” the equivalent of
the Liesberg Member. But on p.21, TrirriA claims that the

“argile & madréporaires avec chailles™ was above th
& Nerinea”, i

“. The “argile & madré-
poraires avec chailles” by Thikkia might therefore be the equiv-
alent of the Humeralis marl of the Swiss authors as for instance
of ZizaLer (1956, ig. 14) or of Gyai & Persoz (1986, pl. 1) and
would then be much younger that the “Terrain a chailles” by
ThurmANN, To judge from the section described by CHOFFAT
(1878, p.121) it is probable that the “argile & madréporaires
avec chailles” of Tirwia is the equivalent of the Liesberg Mem-
ber of RoLLiER (1888).

Tuirria (1830, p. 21) wrote that his “chailles™ were “boules
de caleaire siliceux”, nodules of siliceous limestone. The mi-
crosparitic limestone concretions of the Terrain a chailles of
modern Swiss authors are however not siliceous. Neither are
the limestone concretions of the Liesberg Member, but these
cified fossils. Modern French authors use the
term “chailles” for chert nodules, Tough carbonate nodules like
those found in the unit that is described and proposed as the
Sornetan Member are referred to as “sphérites” by Enay (1966,
P.210). THurmANN (1830, p. 23) himself called the nodules of his
Terrain & chailles “sphérites’

A further source of confusion is the fact that Grepix (1867
p.64) introduced the name “Terrain a chailles siliceux™ for what
RotLie (1888, p.71) later called “Couches de Liesberg” and
even wrote of a “terrain & chailles oolithique” (Grerpin 1870,
p.79) that he did not define. Fortunately, both names are not
used any more by modern authors and may be rated to be for-
gotten. Modern Swiss authors are unanimous about what i to
be understood by 4 chailles™, as for instance Gyal &
Pegsoz (1986, is proposed here to aban-
don this name because of its ambiguity. In the French speaking
part of Switzerland. it should at least be replaced by “Terrain a
sphérites™. A better solution is probably to replace it by a for-
mal new name based on it's geographical occurrence as has
been proposed above.

There is only one section where the Sornetan Member wa:
ever exposed cleanly and completely. This is RG 306 in the clay
pit of Hinter Chestel near Liesberg BL (pl. 31). Another good
outerop is section RG 399 in the landslide west of Vogeli farm
near Birschwil SO (pl.34), but there, the boundary with the
Renggeri Member is covered by talus. More exposures oceur
below the cliff of the Si-Ursanne Formation at Sous la Peute
Roche west of Vellerat (section RG 373, pl.24). However,
Vellerat is a formation name that has been introduced by Bot-
LIGER & BURRI (1970, p.71). Another fairly good section is the
lower part of RG 314 in the Pichoux gorge near Sornetan BE.
Bed 1 of this section is the fossil bed of the middle Sornetan
Member (see Gyar & MaciAND 1993, p.999). It is therefore
proposed here to call beds 1 to 15 in section RG 314 Sornetan
Member (pl.21) and to designate section RG 306 near Liesberg
(beds 2 to 98) as the reference section (pl.31). The lower
boundary of the member is taken where the first band of lime-
stane coneretions or the first limestone bed appears above the
Renggeri Member. The upper boundary is fixed where her-
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matypic corals appear in great numbers and the limestone con-
eretions begin to have an irregular, non-ellipsoidal shape.

‘The macrofaunal assemblage of the Scl netan Member com-
prises bivalves and a domi-
nate in the lower half of the member and brachiopods and bi-
valves in the upper half. This is interpreted as an overall
shallowing of the water during the sedimentation of the mem-
ber. The age of the member ranges from the beginning of the
Cordatum Subchron to the early Antecedens Subchron.

3223 Liesherg Member

Synonymy:

?Argile 2 madréporaires avec chailles Trikkia (1830, p. 19)
Glypticien ETaLLON (1862, p.63)

Terrain a chailles siliceux Greppin (1867, p. 64)

Couches de Liesberg RoLLiew (1888, p. 71)
Liesberg-Schichten ZizGLER (1962. p.29)
Liesberg-Schichten BoLLiger & BURRI (1970, p.69)
Liesberg Member Gyai & Persoz (1986, p. 395)

The Liesberg Member is typically a grey marl with bands of
limestone concretions or beds of marly limestone. The nodules
have an irregular shape unlike the cllipsoidal concretions in the
Sornetan Member. Up to 30 % of the rock volume may be her-
matypic corals (fig. 32) that are dish-shaped in the lower part of
the member and mostly ellipsoidal in the upper part. The corals
and the other, abundant macrofossils may be partly silicified
The carbonate content of the rock increases upward, so that the
upper boundary of the member can be transitional.

The most proximal occurrence of the member has been
recorded near Bure JU (section RG 456, beds 13 to 15, unpub-

Fig. 32: Marl of the upper Liesbere Member with abundant
coral colonies. Section RG 306, clay it of Hinter Chestel, bed 1
berg BL. Scale is decimeters See pl.31
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lished). The greatest thickness of 25 m was measured in section
RG 306 near Licsherg BL (pl.31). The position of the distal
boundary of the member is not exactly known. The unit proba-
bly wedges out below the marginal coral bioherms of the St-Ur-
sanne Formation (Gvat & Persoz 1986, pl.1).

A complete, easily accessible section of the member is RG
306 in the clay pit of Hinter Chestel near Liesberg BL. It is
therefore proposed to designate the beds 99 through 106 of RG
306 as the type section of the Liesberg Member (pl. 31)

The lower boundary is drawn where hermatypic corals ap-
pear suddenly in great numbers above the Sornetan Member.
“The upper boundary is where the carbonate content of the rock
becomes sufficient to form an uninterrupted cliff

By far the most abundant fossils in the Liesberg Member are
hermatypic corals. There are also cchinoids like Paracidaris

ces

florigemma (PriLuips). thus the old name Florigemma Beds,

large crinoids like Liliocrinus munsterianus (D*ORBiGNY) that
have often the original purple colour in their rootstocks
(fringelite, see BLumEr 1951). bivalves (mainly pectinids) and
brachiopods.

s from the d of the Trans-
versarium Chron have been found below and above the Lies-
berg Member (GYGI 1995, fig.2, 14 and 25). Thus, the Liesberg
Member represents only a part of the Antecedens Subzone.

323  St-Ursanne Formation

Synonymy:
Oolite corallienne and calcaire & nérinées Tuurmarx (1830)
Terrain corallien ou rauracien Gressiy (1864, p.96)
Mittleres und oberes Rauracien Kocit (1923, p.2)
St-Ursanne-Formation BovLiGeR & Bug (1970, p. 69)
St-Ursanne-Formation Heckenpor (1974,p. 11)
St-Ursanne Formation Gyl & Pesoz (1986, p. 395)

The St-Ursanne Formation is a succession of shallow-marine
limestones that are underlain by the Barschwil Formation and
overlain by the Vellerat Formation. The St-Ursanne Formation
can be subdivided into the Grellingen, Delémont, Buix and Tier-
garten Members (sce below). The geopraphic range of the for-
mation is where the
ward Birschil Formation below has a thickness of 100m or
more (Gyat 1990c. figs. 2,4 and 5). The only section where the St-
Ursanne Formation is completely exposed is at the cliff of Peute
Roche near Vellerat JU (sections RG 389 and 451, fig. 20, pl. 24),
Itis proposed here to designate the cliff of Peute Roche below
P.957.9,900m west-southwest of Vellerat JU as the reference
section of the St-Ursanne Formation. In section RG 389 the
base of the formation is marked by the base of bed 6. The top of
the formation is defined in section RG 451 as the top of bed 4.
‘The lower part of the Formation (Grellingen Member) and the
upper part (Tiergarten Member) are easily accessible along the
forest road to the Forét de la Cendre 700m to the north of
Vellerat JU (section RG 296, unpublished). The best-known sec-
tion of the $t-Ursanne Formation is along the road near the rail-
way station of St-Ursanne and in the quarry of the former
works close by (PUPIN 1965, pl. 1. section 2, section RG
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Fig.33: The St-Ursanne Formation
near St-Ursanne JU. On the left:
cliff of the older Delémont
Member below. coral reef of the
younger Buix Member above. The
nnel entrances of the lime works
are in the middle Buix Member

The section ends with the well-
bedded Vorbourg Member of the
lower Vellerat Formation.

GG 1982, fig 4 and this paper., fig. 33). BOLLIGER & BURRI (1970,
p-69) have designated this as the type section.

The lower boundary of the Si-Ursanne Formation is transi-
tional reatly
over short distances: 35 m near Kleinliitzel SO (section RG 397)
and 95m near Liesberg (section RG 306, pl.31). The upper
boundary is where the massive, often porous lime mudstone of
the Buix Member or the oolite of the Tiergarten Member be-
comes a well-bedded lime mudstone with a low porosity (Vor
bourg Member). This boundary can again be a transition. The
distal edge of the formation is the belt of coral bioherms at the
margin of the carbonate platform as it may be seen in the Pi-
choux gorge near Sornetan BE (scction RG 315, pl.21). The
Delémont and the Grellingen Members are erosion-resistant
and form cliffs the Tiergarten and especially the Buix
Members weather back. The fossils of the St-Ursanne Forma
tion are predominantely hermatypic corals. The corals form

ainly biostromes in the Grellingen Member and bioherms at
he platform margin and in the lagoonal Buix Member. Regular
cchinoids can be abundant adjacent to lagoon reefs. The ner-
an gastropods. that “calcaire &
ommon. The age of the St-Ursanne Formation
s from the late Antecedens Subchron o the Luciaeformis Sub-
chron (Gyar 1995, fig

wherea

ave rise to the name

nérinées” are un

3231 Grellingen Member (new)

Ttis proposed here to call the lower part of the St-Ursanne For-
mation in the proximal and in the distal areas Grell
ber. The member is chiefly a coral bi

bioarenitic matrix. Coral bioherms are uncommon: they oceus
Sous les Cantons northwest of Buix JU (see Liniger 1970, p. 7).
below (south of) point 1030 at the southern tip of Forét de la Cen-
dre west of Vellerat JU and at the foot of the cliff of Montchemin
south of Courrendlin JU. The Grellingen Member forms the cliffs
in the lower part of the St-Ursanne Formation near Grellingen
BL. mainly at Falkenflue, Eigenhollen and Chastelberg west of
the Chastelbach. A complete, easily accessible section is RG 296
north of Vellerat along the road ta Forét de la Cendre.

zen Mem-
strome with a micritic or

3232

Delémont Member (new)

Synonymy:
Oolite corallienne THURMANN (1830, p. 17)

tab,

Blauenschichten TosLer (191
Blauen-Schichten Koch (1923, p.
pars Caquerelle Pisolite ZigLer (1962, p. 18)

‘The Delémont Member is mainly a carbonate oolite.
up the lower half of the St-Ursanne Formation in a narrow belt
Hermatypic corals are fairly common, chiefly in the lower part
of the member. Oncoids are abundant and range in size from

t makes




less than 2mm to 2cm. POMPIN (1965, p.816) coneluded that the
oncoids had been formed by cyanobacteria and foraminifera.
They are unlike the larger oncoids in the Rschenz, Hauptmu-
‘mienbank and Laufen Members. The oncoids of the Delémont
Member can be concentrated enough to form true oncolite near
St-Ursanne. This is the local facies of the “Caquerelle-Pisolith”
of ZitaLeR (1962, p. 18) which is named after the farm La Ca-
querelle in the township of Asuel JU.

The Delémont Member forms a belt with a width of 4 to
$km. This belt runs from Ocourt JU on the Doubs river to St-
Ursanne, Delémont, Liesberg, Dittingen and Blauen BL. The
member is completely exposed in section RG 306, beds no. 107
to 110 (pl.31), in the quarry of Chestel. Liesberg BL. This
quarry can be considered as the reference section of the mem-
ber. The name of the member refers to section RG 366, Vor-
bourg chapel, beds 1 o 9 (pl.23) near Delémont. The synonym
Blauen-Schichten TosLex (1905, tab. 5a) s forgotten and should
not be revived, because there is no good section of the unit near
Blauen BL. The best outcrop of the Caquerelle oncolite is in the
unpublished section RG 338, Cote du Fréne, bed 90 (PS Gy
3899) near Asuel JU (see &, 1962, fig. 1, POMPIN, 1965,
figs.6 and 7). The Caquerelle oncolite of ZIEGLER (1962) in the
lower St-Ursanne Formation should not be confused with the
Couches de la Caquerelle of RoLLIER (1892, p. 282) in the upper
St-Ursanne Formation that are mentioned by WAIBEL in the
LEXIQUE STRATIGRAPHIQUE INTERNATIONAL (1960).

The delineation of the Delémont Member is neither verti-
cally nor laterally clear-cut. The lower boundary with the Lies-
berg Member is transitional. Oncoids are locally also present in
berg Member. The Delémont Member interfingers lat-
erally with the Grellingen Member.

3233 Tiergarten Member
Synonymy:
Tiergarten-Oolith BoLLGER & BUgi (1970, p.71)

BoLLiGER & Bugii (1970) introduced the term Tiergarten oolite
for all the oolites in the St-Ursanne Formation, consequently
also for what is called here Delémont Member. Their term is
therefore too loose. Nevertheless, it is proposed here to retain
the name and to give it the following, new definition: The Tier-
garten Member includes the oolite of the upper St-Ursanne
Formation between the distal Grellingen Member below and
the Vorbourg Member or the Giinsberg Formation, respec-
tively, above. The Tiergarten Member (named after a poor out-
crop in the Tiergarten gorge west of Vermes JU) is the distal
time equivalent of the Buix Member (see below).

The Tiergarten Member forms a belt 6 to 9km wide between
the Buix Member and the string of coral bioherms at the plat-
form margin of the St-Ursanne Formation. Coral patch reefs
are quite common in the distal part of the Tiergarten Member.
mainly near Grellingen. A particularly good example is to the
west of the creek at Eigenhollen, coordinates 612.950/253.600,
National Map 1:25000, sheet 1087 Passwang.

‘The name Tiergarten Member refers o the Tiergarten Gorge
of the Gabiaire Creek between Vermes JU and Vicques JU, but
the exposure of the member is very incomplete at that location
(see section 9 by BoLLIGER & Burri 1970, pl. 16). It is therefore

56

proposed to designate bed no.4 in the section RG 451 at the cliff
of Peute Roche near Vellerat (pl. he type seetion of the
Tiergarten Member. A good, easi ible section close by is
RG 367 along the road from Vellerat to Courrendlin at Les Es-
serteux (see section no. 8 by BOLLIGER & BURRI 1970, pl. 16).

3.2.34  Buix Member (new)
Synonymy:

Calcaire & nérinées THirrIA in THURMANN (1830, p. 16)
Calcaire a nérinées GreppIN (1870, 2)

Couches de la Caquerelle RoLL1
Caquerelleschichten Towtex (190
Rauracien crayeux LiNniGer (1925, p.2)

Caquerelleschichten Waiser (1960, p.39 and 49) in LEXIQUE
STRATIGRAPHIQUE INTERNATIONAL
Kreide von St. Ursanne ZieGLer (19¢
Caquerelle-Schichten Hess (1975, tab. 2)

(1892, p.282)
. tab. 5a)

D

‘The Buix Member is a massive, yellowish-white to pure white,
more or less porous limestone. It can be so friable in some
places that it can be pulverized by rubbing a piece of the rock
between the fingers. Coral bioherms occur in this unit near
Leymen F, Flah BL, Delémont, St-Ursanne JU and Buix JU.
Locally, the limestone was originally slightly dolomitic. but
the euhedral dolomite crystals have been dissolved and left
empty pores (unpublished section RG 344, beds 3 and 8
Courtemaiche JU). In this case, the rock weathers in perpen-
dicular rods as LINIGER (1970, p.7) has observed. Chert nodules
oceur in the upper Buix Member near Courtemaiche (sections
RG 343,344). The uppermost part of the member is oolitic near
Liesberg (section RG 306, pl.31) and near Blauen BL (Kosy
1892, p.404),

“The Buix Member is a lagoonal sediment that was deposited
in the proximal area behind the oolite bar of the Tiergarten
Member which rimmed the carbonate platform of the upper St-
Ursanne Formation. Typical outerops are found in Canton Jura
near St-Ursanne and north of Porrentruy. The best, complete
outcrops of the member are in the quarry and the tunnels of the
former lime works near the railway station of St-Ursanne. An-
other good outcrop with a coral bioherm is in the quarry of L
Creppes near Buix JU (section RG 347, unpublished) which
casily accessible. Section RG 336 at St-Ursanne is proposed as
the reference section of the member (see PumpiN 1965, pl. 1,
section 2, beds 8 to 10 and Gyat 1982, fig.4).

Caquerelle Member would be a suitable name for the unit
although RoLLIER (1892) gave neither a type locality nor a def-
inition of the member. Neither the mapping geologists nor the
stratigraphers like Ziecier (1962) and Gyal & Persoz (1986)
have adopted the name. It is therefore rated as an obsolete term
even though Hess (1975, tab. 2) has mentioned it again. Re-
newed use of the name might lead o confusion with the Ca-
querelle oncolite of ZiEGLER (1962, p. 18). It is therefore pro-
posed here to retain the Caquerelle oncolite of ZirLer and to
give the Caquerelle Member of RoLLigk (1892) a new name.
“The best section after which the member can be named is the
quarry of Les Creppes (scction RG 347) near Buix JU.
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324  Pichoux Formation

Synonymy:
Calcaires du Pichoux Grepeix (1870, p.80)

Ubergangskalke and Birmenstorfer-Kalke ZiEGLER (1962. p.34
and 35)

Pichoux-Kalke BoLLIGER & Burr (1970,p.71)
Ubergangskalke Gyar (1982, figs. 5 and 6)

Pichoux limestone Gvai & Persoz (1986, p.398)

Pichoux Formation Gyar (1995, p. 10)

The Pichoux Formation is a succession of biomicritic and mi-
critic, bedded limestones that lie between the older. argilla-
ceous Biirschwil Formation and the younger. marly Wildegg
Formation (fig. 34). The Pichous Formation s at its thickest ad-
jacent to the coeval St-Ursanne Formation. The Pichoux For
0 and has a min;
grades laterally into the Birmenstorl Member of
g Formation (fig. 39). Gressiy (1864, p. 103) al-
ready noted this facies transition

Good outcrops of the Pichoux Formation are found in the
Pichoux gorge (sections RG 314 and 315, pl.21) near Sornetan
BE.in the Combe des Geais (unpublished section RG 410) near
Grandval BE (GYG1 & PERs0Z. 1986. fig. 6).in a ravine near Ver-

mation thins out towards the bas num thick-

the lower Wilde;

Fig.34: The Pichoux Formation

Sornetan Member at the base is
covered by talus, The argillaccous
Effingen Member is visible above
the clear-cut upper boundary of
the Pichoux Formation. Above in
the forest are limestones of the
Formation.

lower Ginshet

mes JU (section RG 406, pl.37) and in the Court gorge near
Moutier BE. A good and complete section of the formation is
the one on the eastern slope of the Court gorge (fig.34).
ZieaLer (1962.section 23) has given a schematic drawing of this
outerop which can only be measured using a rope. An explo-
ration well for the Transjurane highway (section RG 452) pro-
vided a complete section of the Pichoux Formation in the Court
gorge. So it was unnecessary Lo measure the outerop depicted in
fig. 34 on the rope. The thickness of the Pichoux Formation in
the well is 60m, not 41.5m as indicated by ZiEGLER (1962). A
large part of the formation is accessible close by in a road tun-
nel at coordinates 592.870/233.500.

‘The type section of the Pichoux Formation has been desig-
nated by BoruiGer & Burri (1970) to be in the Pichoux gorge.
This is unfavorable, because the upper St-Ursanne Formation
progrades in that section (RG 315,pl.21) over the Pichoux For-
jon. The Pichoux Formation is thus incomplete at that lo-
cality. A complete outcrop of the formation is in section RG 406
in a ravine near Vermes JU (pl.37) on the north slope of Mt.
Raimeux. The beds 1 o 6 of section RG 406 are a good refer-
ence section of the Pichoux Formation, although the upper
boundary of the formation cannot be easily defined. The
boundary is drawn where detrital quartz appears in the lime-
stone of the lower Giinsberg Formation.

ma




325 Vellerat Formation

Synonymy:

Couches d"Angolat Rovuiek (1888, p.60)

Couches de I'Angolat Greppix (1893, p.8)
Vellerat-Formation BoLLIGER & BURRi (1970.p.71)
Vellerat Formation Gyt & Persoz (1986, p.398)
Vellerat Formation Gyat (1995, p. 10)

RoLLIER (1888, p.60) was the first author who recognized that
the sediments that form a depression between the underlying
St-Ursanne Formation and the overlying Courgenay Formation
are a mappable unit and need a name. He proposed “Couches
& Angolat” and referred to a small gorge called “En Goulat” by
the inhabitants of Soyhiéres JU which is the type locality. GRep-
pin (1870, p.92) gave a section of the locality that is 1 km to the
northwest of Soyhitres. Neither the mapping geologists of the
University of Basel as for instance LiNiGer (1925) nor ZIEGLER
(1956) used RoLLIER's term. and it must therefore be consid-
ered to be forgotten.

More than 80 years later, BoLLiGER & Bt (1970, p.71) re-
named these sediments Vellerat Formation without reference to
RoLLier. This would be a useful term if it had been limited to the
deposits above the St-Ursanne Formation. But the authors in-
cluded the more distal Giinsberg and the Steinebach Members
in their new formation which consequently overlaps with the
Balsthal Formation of Gyar (1969). GyGi & PERsoz (1986, p. 398)
retained the Vellerat Formation in spite of this ambiguity, but re-
stricted it to the sediments above the St-Ursanne Formation
(sce Gy 1990b, fig. 3), this is to say the Vorbourg Member. the
Natica (now: Réschenz) Member. the Hauptmumienbank
Member and the Humeralis Marl (now: Bure Member).

Complete sections of the Vellerat Formation are always tem-
porary. A major problem is where to place the lower boundary
of the formation. Greppix (1870) included what is now the Vor-
bourg Member in the St-Ursanne Formation. LiNiGer (1925,
p.2) did the same with the argument that the Vorbourg Member
forms an escarpmient or cliffs together with the St-Ursanne For-
mation. Gval & Persoz (1986, pl.1) assigned the Vorbourg
Member to the Vellerat Formation, because the Vorbourg Mem-
ber could be correlated with the lower Effingen Member. The
upper boundary of the Vellerat Formation is where cliff-forming
limestones appear above the Bure Member. The correlation and
the age of the Vellerat Formation are indicated in fig. 40.

3.2.5.1 Vorbourg Member
Synonymy:
non Couches du Vorbourg Grereix (1893, p. 16, pl. 8. fig.2)
Plattige Kalke Lausscirr (1948, p.9)
Plattenkalke ZiEGLER (1956, p. 51)
pars Vorbourg-Kalke ZiEGLER (1962, p.21)
Vorbourg-Kalke LINIGER (1970, p.9)
Vorbourg-Kalke BoLLGER & BURR (1970, p.72)
Vorbourg-Kalke HECKENDORN (1974, p. 11)
Vorbourg Member Gyat & Pesoz (1986, p.399)
Vorbourg-Kalke Brrrerit & FiscHEr (1988, p.18)
Vorbourg-Schichten Gyar (1995, p.10)

The Vorbourg Member as renamed by ZigGLER (1962) is inter-
preted here in the restricted sense of Liicer (1970). Itis a suc-
cession of thick-bedded, micritic limestones 10-15m thick that
lies above the Buix Member and partly above the Tiergarten
Member of the upper St-Usanne Formation below. The Vor-
bourg Member is overlain by the limestones and marls of the
Réschenz Member. The type section is RG 366, Vorbourg
chapel near Delémont (pl.23).

It can be read from the above synonymy list that the term
Couches du Vorbourg by Greprix (1893) is forgotten. It was
proposed for a succession of bedded limestones in the lower-
most Reuchenette Formation between the massive limestone
of the Verena Member below and the argillaccous Banné Mem-
ber above. This was ignored by subsequent authors. Today only
the Vorbourg Member of ZigGLer (1962) is used. FISCHER
(1965a. p.17) has remarked that the Vorbourg Member of M.
Zikcrer (1962) overlapped with the lower Réschenz Member.
Gyar & Persoz (1986, p.399) have stated that the Vorbourg
Member of ZitLER (1962) at the type section also includes the
uppermost massive part of the St-Ursanne Formation (bed 12
of section RG 366 in this paper, pl.23). Modern authors agree
that the Vorbourg Member should be used in a revised scnse
(beds 13 to 24 in the type section, pl. 23, see also fig.33).

3252 Réschenz Member

Synonymy:

Calcaires & Natices THURMANN & ETALLON (1864, pl.C)
Naticaschichten Lixiaer (1925,
Natica-Mergel ZiEGLEg (1956, p.
Naticamergel ZiEGLER (1962,p.
Naticaschichten FiscHER (19652, p.17)
Natica-Schichten BOLLIGER & Burri (1970.p.72)
Natica Member Gvar & PERsoz (1986, p.410)
Roschenz-Schichten Gyat (1995.p.11)

The Réschenz Member is a very variable succession of lime-
stones and marls that is underlain by the Vorbourg Member and
overlain by the Hauptmumienbank Member. The lower bound-
ary of the Réschenz Member is often transitional and is drawn
where the first mar intercalation more than 5 cm thick or marly
limestone appears above the Vorbourg Member. The Réschenz
Member is most argillaceous in the proximal realm (Ajoie. Can-
ton Jura) and grades in the distal direction into the limestone of
the Giinsberg Formation. The mean thickness of the Roschenz
‘Member is about 35 m.

The Roschenz Member can be subdivided near St-Ursanne
andin the Ajoic into a lower and an upper part. The intervening
bed is an erosion-resistant oolite with light ooids in a blue-grey
or rusty-brown matrix that has already been noticed by Laus-
sciek (1948, p.9). This is bed 73 in section RG 359 near Bres-
saucourt JU (pl. 18) and bed 38 in section RG 454 near Bure JU
(pl. 16). This might be the equivalent of the Griine Mumienbank
of ZiEGLER (1956) and of the Gerstenhiibel Beds in the Effingen
Member of the basin (see Gy & Persoz 1986.pl. 1). ,

Complete sections of the Roschenz Member arc RG 402
near Roschenz BL (pl.33) and RG 454 near Bure JU (pl.16).
Section RG 402 was a clean outcrop in the summer of 1983 dur-
ing a renovation of the road from Réschenz to the Miili. Tt is
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therefore designated as the type section of the Réschenz Mem-
ber. The member begins with bed 24 and ends with bed 71 in the
type section. Gyat (1995, p. 11) gave the reason why the unit
cannot be called Natica Member any more.

3253 Hauptmumienbank Member

Synonymy:

Oolite grossiére GressLy (1864, p.99)

Calcaires blanchitres 2 grosses oolithes RoLLIER (1888, p.61)
Mumienbank RotwpLErz (1933, p.25)

Hauptmumienbank ZiEGLER (1956, p. 63, figs. 12 and 14)
Hauptmumienbank ZieoLe (1962, p. 27)
Hauptmumicnbank HECKENDORN (1974, p. 11)
Hauptmumienbank Member Gvar & Persoz (1986, p.400)
Hauptmumienbank Gyat (1995, p. 11)

This member is an excellent marker unit between the partially
argillaceous Rischenz Member below and the marl of the Bure
Member above. It has been described by ZigGLER (1956, p.57)
and again in detail by Gvar & PERsoz (1986, p. 400). This lime-
stone succession weathers out in the platform interior as an es-
carpment (fig. 35) when the beds are flat or forms a prominent
ridge where the succession is tectonically tilted (fig. 28).

ZikoLex (1956, fig. 12) gave a paleogeographic map of the
areal extent of the Hauptmumienbank Member. In fact the unit
extends further north and northeast than this author indicated
(c. Gy, 1990c. fig. 7). ZiEGLeR (1956) has not designated a type
section. This ought to be in the Franches Montagnes in Canton
Jura where the member grows to its greatest thickness. A good
reference section is RG 366 at Vorbourg chapel near Delémont
(beds 67 0 73 in pl.23).

Gval & Persoz (1986, pl. 1) proved with clay minerals that
the Hauptmumienbank Member grades distally into the
Steinebach Member and that this member passes laterally into
the Geissberg Member. The age of the Geisshers Member
could be fixed with an ammonite to be of the late Hypselum
Subchron by Gyar (1995, figs. 2 and 23).

3254 Bure Member
Synonymy:

Humeralis-Schichten (Mergel) ZIEGLER (1956, fig. 14)
pars Humeralisschichten Fischer (1965, p.19)
pars Humeralis-Schichten Bovvigex & Bueai (1970,p.72)
pars Humeralis-Schichten Heckexpors (1974, p.12)
Humeralis marl Gyat & Pesoz (1986, p.401)
Bure-Schichten Gvar (1995, p.11)

ZiEGLER (1956, fig. 14) is the first author who stated unequivo-
cally what he meant by Humeralis-Schichten: first the marl
above the Hauptmumienbank Member (now Bure Member)
and, second, the limestones between the Bure Member below
and the Verena Member above (now La May Member, sce be-
low). The lower, argillaceous part of ZteGLer's Humeralis Beds
are therefore part of the upper Vellerat Formation. The upper.
carbonate-rich part belongs to the lower Courgenay Formation
and forms steep cliffs. The name of ZiEGLER's unit is derived
from the smooth brachiopod *Zeilleria humeralis (RoEMER)”
that is at present called Zeillerina astartina (ROLLIER) as indi-

cated by Exav et al. (1988, p.314) and figured by BOULLIER
(1993, pl. 1.fig. 5). Zeillerina astartina (ROLLIER) is a poor guide
fossil, because it has also been found in the upper Réschenz
Member, as in bed 59 of section RG 312 near Souboz BE, bed
38a of section RG 363 near Soyhiéres JU and in bed 93 of sec-
tion RG 368 near Chatillon JU. The name Humeralis Beds is
ambiguous, because it has been used by several authors
both for the argillaceous succession above the Hauptmumien-
bank Member and for the limestones below the Verena Mem-
ber. It was therefore necessary to find new geographical names
for these two members.

The predominantly marly unit between the Hauptmunien-
bank Member below and the carbonate La May Member above
is called Bure Member after section RG 454 (pl.16) in the ex-
ploration well BUR 2 for the Transjurane highway near Bure
JU. This inaccessible type section is selected, because the out-
crops of the Bure Member are always artificial and never ex-
posed for long. The member begins in section RG 454 with bed
72 and ends with bed 85.

The base of the Bure Member in the type section is transi-
tional. In cffect it is a paraconformity that cannot be recognized
in many sections. FiscHER (1965a. p.20) mentioned a quarry
near Raedersdorf F where the upper surface of the Hauptmu-
mienbank Member is encrusted by large ostreid bivalves. The
top of the Bure Member may also be transitional. It s where the
rock becomes calcarcous enough to form cliffs. Tn the distal di-
rection the Bure Member grades into the Oolithe Rousse Mem-
ber. First red-brown oolite appears at the base of the Bure
Member. The thickness of the marl diminishes in the distal di-
rection while the oolite replaces ever higher parts of the marl
until the OQolithe Rousse Member replaces the whole Bure
Member (see GGl & PErsoz 1986, pl. 1).

3255 Oolithe Rousse Member

Synonymy:

Oolithe rousse RoLLIER (1888, p.61)

Oolithe rousse ZiEGLER (1956, p.§ and fig 12)
Oolithe rousse Gyat & Persoz (1986, p.401 and 413)
Oolithe rousse Gyar (1995,p.11)

Rovut (1855, p.61) and ZitoLer (1956. p.§) gave a good
iption of this member. Gyal &
Persoz (1986, p.413) provided a microscopic description.
ZikaLER (1956, p.8) gave a reference section for the member
and figured its geographical range (fig. 12). The Oolithe Rousse
Member is the lateral equivalent of the Bure Member.

32.6 Giinsberg Formation
(new in the rank of a formation)

Synonymy:
Couches de Chitelu RoLLIER (1888, p.61)
pars Glinsberger Schichten Gyat (1969, p.
Gitnsberg-Schichten BoLLIGER & BUrki (1970, p.73)
Giinsberg Member Gyar & Persoz (1986, p.401)
Giinsberg-Schichten Gyat (1995.p.13)
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The Giinsberg Formation was deposited in a narrow belt along
the carbonate platform that grades in the proximal dircction
into the Vorbourg and Roschenz Members and in the distal di-
rection into the basinal Effingen Member (GG1 & PERs0z 1986,
pl.1). The main body of the Giinsberg Formation is oolitic and
rimmed the platform deposits of the adjacent Vorbourg and
Roschenz Members, In the distal direction the oolite bars con-
tain coral bioherms that grew in somewhat deeper water. Be-
cause of the progradational geometry of the formation the coral
bioherms cover almost the whole width of the platform at the
base of the formation, and the oolite overlies them (fig.39).
Due to the fact that the Giinsberg and laterally equivalent Vor-
bourg and Roschenz members all prograded basinward their
relationship to cach other and the underlying formations is
complex (fig, 39). The proximal part of the lower Gunsberg For-
‘mation rests on the distal St-Ursanne Formation. The Giinsberg
Formation then prograded over the Effingen Member so that
the distal part of the lower Giinsberg Formation rests on top of
the Effingen Member. In addition, the Roschenz Member pro-
graded over the proximal Giinsberg Formation. Consequently,
the upper boundary of the proximal Giinsberg Formation is
overlain by the upper Roschenz Member and the Hauptmu-
mienbank Member and further in the distal direction by the
Steinebach Member (fig. 39)

Gvai (1969) classified the Giinsberg Formation as a mem-
ber of the Balsthal Formation. The reason was that the Giins-
berg Formation is difficult 1o delineate from the Balsthal
Formation in the southernmost Jura range between Mt. Hasen-
matt and Mt. Weissenstein (cf. section RG 384, pl.29, see also
BURKHALTER 1989, p.148 and fig.2-12). BoLLiGER & BURRI
(1970, p.73) separated the Steinebach Beds of Gyar (1969)
from the Giinsberg Member and included the Giinsberg Mem-
ber in the Vellerat Formation. It is probably better to interpret
the Giinsberg unit as a separate formation between the la-
goonal Vellerat Formation and the basinal Wildegg Forma
(sce fig.39). The composition of the Giinsberg Formation is
so complex that a subdivision into members is not recom-
mended. The name “Moutier-Korallenkalke™ (Moutier coral-
limestone) of BoLucer & Buki (1970, p.72) for part of the
Ginsberg Formation is therefore rejected. Hermatypic corals
occur both at the base, at the distal margin and within the
Gilnsberg Formation (section RG 381, Court gorge near
Moutier BE, pl.28).

Rotier (1888, p.62) paid special attention to the coral bio-
herms in the Rondchatel cluse near Péry BE (section RG 307,
bed 10.160. pl. 22) and compared them with a unit containing
hermatypic corals that lies above the Effingen Member and had
been described by De TrimoLer (1872) from Mt. Chateleu in
France near the Swiss border (scc Swiss National Map, sheet
1163, Travers, 2.5 km westnorthwest of La Brévine NE). Rot-
Ligr’s name Couches de Chatelu, a senior synonym of Giins-
berg Formation, has never becn used again by cither French or
ss authors and s therefore forgotten
The type section of the Giinsberg Formation is section RG
14 in the Gschlief landslide above Gilnsberg SO. This is at the
distal margin of a narrow carbonate platform where the Giins-
berg Formation grades laterally into the Effingen Member. The
facics of the formation is therefore atypical at that locality. A

E

E
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good reference section is in the quarry of La Charuque near
Péry BE (section RG 307.pl.22).

The age of the Gitnsberg Formation varies from the proxi-
mal to the distal realm (fig. 40). This can be seen in fig. 39 and in
Gval & Persoz (1986, pl. 1). In the distal realm, the age ranges
from the late Bifurcatus Chron (Gar, 1995, fig.17/2) to the
Hypselum Subchron (G, 1995. fig. 18)

3.2.7 Courgenay Formation

Synonymy:
Oberste Zone des Sequans HusveL (1914, p.216)
Courgenay Formation Gya1 (1995, p. 12)

The Courgenay Formation s a succession of bedded and mas-
sive limestones that is underlain by the argillaceous Bure Mem-
ber and overlain by the well-bedded limestones of the Reuch-
enette Formation.

The lower boundary of the formation s taken where the car-

of i that the
limestone forms cliffs or an escarpment. The distal bi)umﬁ!ry is
where the micritic limestone grades into oolite. The upper bound-
ary is less evident. HuMMEL (1914, p. 12) distinguished a bed of
white limestone with a thickness of 3 to 4 m with abundant fossils.
This probably corresponds to the beds 45 and 46 of section RG
340 in the quarry east of Le Banné hill at Porrentruy JU (pl. 17).
Huswer regarded this to be the uppermaost bed of his “Sequa
(Upper Oxfordian). Tsctorp (1960, p.9) called that bed “Bank
B, It is uncertain what TscHopp meant by his “Bank A” that he
states also to be a white limestone with a thickness of 3to Sm. He
thinks this is 40 to 45 m above the Bure Member. Gyt found a
porous white limestone with a thickness of 12.7m about 30m
above the Bure Member in his section RG 350, bed 79, along the
Chemin Paulin road near Courgenay JU (pl. 19). Gva1 & PERsoz
(1986) proved by clay mineral correlations that the upper bound-
ary of bed 79 in section RG 330 was coeval with the upper bound-
ary of the Verena Member and thus with the upper boundary of
the Oxfordian Stage as it was conventionally conceived in Cen-
tral Europe. Bed 79 of section RG 350 at Courgenay JU (pl. 19)
corresponds to bed 88 of section RG 340 at Porrentruy JU at the
base of the quarry (pl. 17). In section RG 340 at Porrentruy, the
base of bed 88 is not exposed, but there is a conspicuous limonite
crust at its top. It is this bed (340/88, 350/79) of white, chalk-like
limestone that can be followed through the whole of the Ajoie
far as Montbéliard in adjacent Franm. where it is called “Calcaire
crayeux  Cardiun 2).

Lausscueg (1948, p. 10), Scineiner (1960, p.8) and Tscropr
(1960, p.9) were of the opinion that it was impossible to distin-
euish what Gyai (1993, p. 12) called Courgenay Formation from
the lower Reuchenette Formation. They consequently mapped
the two formations together. It true that it is impossible to dis-
tinguish the limestones of the La May Member (Gya1 1995) from
most limestones of the lowermost Reuchenette Formation be-
low the Banné Member in the Ajoie at small outcrops. But it is
necessary to have a name for the limestone succession between
the Vellerat Formation below and the Reuchenette Formation
above that both can be casily distinguished in the Ajoie region of
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northwestern Switzerland. This is why Gyai (1995, p.12) pro-
posed the name Courgenay Formation for beds 14 10 79 in sec-
tion RG 350 (pl. 19) along Chemin Paulin road near Courgenay
JU.The Chemin Paulin is the type section of the formation. The
formation can be followed from St-Ursanne into adjacent
France. Gyar (1995, p. 12) distinguished two members The age of
the formation ranges from the late Oxfordian Hauffianum Sub-
chron to the Planula Chron of the early Kimmeridgian (fig, 40)

3271 LaMay Member

Synonymy:

Humeralis-Schichten (Kalke) ZikGLeR (1956, fig. 14)
Calcaire 2 Térébratules CHAUVE et al. (1985, p.14)
Humeralis limestone Gvai & Pegsoz (1986, p. 401)
La May-Schichten Gyai (1995, p.12)

3.2.8 Balsthal Formation

Synonymy:

Balsthaler Formation Gyai (1969, p.83)
Court-Formation BoLLiGER & Buwki (1970, p.73)
Vellerat-Formation BoLLIGER & Bukri (1970, p.71)
Balsthal-Formation Tscuumi (1983, p.43)
Balsthal-Formation Makmix (1984, p. 192)

Balsthal Formation GyG1 & PErsoz (1986, p.401)
Court Formation GYGI & PERsoz (1986, p.401)
Obere Balsthaler Formation BURKHALTER (1989, p. 145)
Balsthal-Formation BALMER (1989. p. $8)

Balsthal Formation Attexsaci (1994, p.85)

pars

The Balsthal Formation comprises the limestones that are un-
detlain by the Giinsberg Formation and the Effingen Member

‘The La May Member is a succession n( 1l-bedded. micritic

lain by the Formation. Proximally it grades

limestones that are underlain by the Bure Member
and overlain by the massive white limestone of the Porrentruy
Member. Peloids. oncoids. bio- and small lithoclasts may oceur
in the micrite.

The La May Member is found in the whole of the Ajoie re-
gion and near St-Ursanne. Southeast of St-Ursanne it interfin-
gers with the Laufen and Verena Members (fig. 39).

Gvai (1995, p. 12) named the member after a section along a
forest road south of La May 2.5 km eastnortheast of St-Ursanne
(section RG 337, unpublished) and proposed that the cxplo-
ration well RG 443 near the farm La Coperie 2.25 km east of St-
Ursanne be the type section (beds 24 to 64, pl.20), because
there is no complete natural outcrop of the member. A good
reference section is the outcrop along Chemin Paulin road (sec-
tion RG 350, pl. 19) near Courgenay JU.

7.2 Porrentruy Member

Synonymy:

ank A” Tscrop (1960, p.9)

Calcaires & Cardium CHauVE et al. (1985, p.14)
Chalk-like limestone Gyai & PERsoz (1986, tab. 2)
Porrentruy-Schichten Gvar (1995.p. 12)

The Porrentruy Member is a massive, yellowish-white to pure
white limestone that s often porous and chalk-like. It is under-
lain by the bedded, mostly micritic limestones of the La May
Member and overlain by the bedded limestones of the lower
Reuchenette Formation.

The Porrentruy Member has a mean thickness of about
15m. It can be followed from St-Ursanne through the Ajoie to
at least as far as Montbéliard in France. The best section is RG
350 near Courgenay JU (pl. 19). The Porrentruy Member is bed
79 of section RG 350 that is designated here as the type section.
The name of the member is derived from bed 88 in the section
RG 340 (pl. 17) near Porrentruy where the uppermost 7.8m of
the member crop out.

llcrat Formation and the Courgenay Formation.
‘The basinal time-equivalent is the Villigen Formation (fig. 39).

The proximal part of the Balsthal Formation can be subdi-
vided into the Steinebach Member below, the Laufen Member
in the middle and the Verena Member above. The Steinebach,
Olten and Holzflue Members can be distinguished in the distal
part of the Balsthal Formation.

“The Balsthal Formation extends from a line Glovelier JU —
Delémont to Olten SO. BoLLicer & Buwwi (1970, p.73) pro-
posed the term Court Formation for the sediments between
their Vellerat Formation and the Reuchenette Formation. The
Court Formation of these authors includes the Balmberg oolite,
the Hautes-Roches-Algenkalke and the Verena oolite. There
are three main types of facies in the late Oxfordian sediments
of northern Switzerland: the proximal, lagoonal lime mud-
stones, the oolite bars of the carbonate platform margin and the
basinal lime mudstones (fig. 39. sce also Gya & PERsoz, 1986,
pl.1). The Courgenay. the Balsthal and the Villigen Formations
he Court Forma-

10 be regarded as a junior synonym of the Balsthal Formation
and is rejected as being superfluous.

3.28.1 Steinebach Member
Synonymy:

Steinibach-Schicht Gva (1969, p. 85)
Steinibach-Schicht BoLLIGER & Burrt (1970,p.73)
non Steinibach-Schichten Prirter (1982, p.28)

Steinibach Beds Gyar & Pesoz (1986, p.402)

Steinibach Beds AvLexsach (1994, p.91)

Steinebach-Schichten Gyar (1995, p.11)
non Couches de Steinibach PrrTeT (1996, fig. 19b)

The Steincbach Member is an oolite (mostly oosparite) with a
thickness from 4.5m to 21.3m. It was only possible using clay
mineralogy to correlate this unit with the proximal Hauptmu-
mienbank Member and the distal Geissberg Member. No am-
monites have as yet been found in the Steinebach Member. The
upper part of the member may contain oncoids as for instance
in the type section RG 438 (pl. 44) in the Steinebach gorge near
Balsthal SO. Near Ginsbrunnen SO there are corals and abun-
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dant nerineid gastropods in this unit. The Steinebach Member
oceurs in the sections RG 430, Gansbrunnen SO (pl.40). RG
429, Welschenrohr SO (pl. 39). RG 384, Selzach SO (pl.29). RG
14, Gunsberg SO (Gvar, 1969, pl.18). RG 438, Balsthal SO
(pl.44) and RG 448, Egerkingen SO (unpublished, see fig.1).
The unit has been sedimented during the late Hypselum Sub-
chron (Gvar, 1995, fig. 23).

Laufen Member
9\1\un\m\
Humeralis-Schichten (Kalke) ZieaLer (1956. fig, 14)
pars Hautes-Roches-Algenkalke BoLLGER & Burri (1970,
p.74)
Humeralis limestone Gy & Persoz (1986, p.401)
Laufen-Schichten Gyar (1995, p. 13)

No satisfactory name has been proposed by the earlier strati-
graphers for this transitional, very variable member that s un-
derlain by the Oolithe Rousse Member and the Stcinebach
Member and overlain by the Verena Member. In the proximal
direction it grades into the Oolithe Rousse Member and the mi-
critic La May Member., The distal time equivalent is the oolitic
lower Holzflue Member (fig. 39). The Laufen Member can con-
tain micrite, pelmicrite, oncolite, oolite, oolitic oncolite,
dolomitic oncolite or coral limestone. Gyar (1995, p.13) pre-

ferred to introduce a new name, because the Hautes-Roches-
Algenkalke of BovLiGer & Bursi is ambiguous. These authors
included at their type locality the well-defined Hauptmumien-
bank Member in the unit. Moreover, oncoids are by no means
ubiquitous in the Hautes-Roches-Algenkalke (HECKENDORN.
1974, p.12). Gy (1995) has based his new name on the town of
Laufen BL, where the upper part of this unit has been worked
for a long time and is a well-known building stone in a wide-
spread area. Good reference sections are in the Schachlete val-
ley near Dittingen BL. but only the upper Laufen Member
crops out in the quarrics in that valley. Therefore, the limestone
quarry of the former cement works of Liesberg BL is proposed
as type section of the Laufen Member (RG 398, beds 27 to 48,
fig. 35 and pl. 32).

3283 Verena Member
Synonymy:
Calcaire blanc de Ste-Véréne Desor & Gressty (1859, p.
Hohlenkalk Lang (1863, p.2
Calcaire oolithique de Ste-Véréne Grerr
non Verena-Schichten BuxTorr (1907, p.54)
Couches de St-Véréne JUILLERAT (1907, p.72)
Verena-Oolith ZIEGLER (1956, p. 56)
Verena-Schicht Gyai (1969, p.86)
Verena-Oolith BoriGER & Bukk (1970, p.74)

(1870,p.96)

Fig. 35 Entrance to the limestone
quarry of the former cement
works of Liesberg as seen from
the cantonal road. ROS: Rischenz
Member, HMB: Hauptmumicn-
bank Member, LAU: Laufen
Member. VER: Verena Member.
Section RG 398, compare with
pl.32




Verena-Oolith Heckexporn (1974, p. 12)
Verena Member Gyat & Persoz (1986, p. 402)
Verena-Schichten Gyar (1995, p. 14)

‘The Verena Member is a massive, yellowish-white oolite with a
mean thickness of about 43m. It is above the Laufen Member
and below the Reuchenette Formation. The Verena Member
grades proximally into the upper La May and the Porrentru
Members and distally into the upper Holzflue Member. Its
lithology is distinctive; the ooids are mostly micritized (Gyor,
1969.pl. 13.fig. 47) and oncoids are quite common. The rock has
a complicated diagenetic history of partial dolomitization, re-
placement by calcium sulfate in small patches, and dedolomiti-
zation of the whole rock except for oc
anhedral dolomite (GYGL, 1969, p.78). The primary
ture was partially destroyed in the process. The micritized ooids
are casily visible on clean, weathered surfaces, but they are dif-
ficult to discern on a freshly broken surface. Large pockets of
the rock as much as 10 or 20m across may be porous and
weather out as hollows and caves as for instance behind the
Verena chapel near Solothurn, the type locality of the Verena
Member (fig. 36). Such pockets occur in any level of the mem-
ber. Unaltered, cross-bedded oolite is uncommon

There is considerable disagreement between authors about
how 1o interpret the Verena Member at different localities.
BUxTORF (1907, p.54) and with him ZigGLER (1956, p.96) and
Gyal (1969, pl.19. section 2) have mistaken the Steinebach
Member in section RG 430 at Géinsbrunnen (bed 35, pl. 40) as
the Verena Member. Therefore, BUxTore (1907, p.58) greatly
overestimated the thickness of the Reuchenette Formation at
that locality (130m instead of 13m, see this paper. pl.40).
WIEDENMAYER (1923, p.4) and STAEHELIN (1924, p.4) assumed
that the thickness of the Verena Member was only 15m, and
Gval (1969, p.87) followed them in this interpretation. Bot.-
LIGER & Burki (1970, p. 74) pointed out that the thickness of the
member could be up to S0m. The new measurements of sec-
tions confirmed this: in section RG 404 near Mervelier JU the
thickness of the Verena Member is as much as 57m (pl. 36)
Only the upper part of the member crops out at the type local-
ity of St. Verena north of Solothurn (fig. 36). Complete sections
are near Moutier BE (RG 392, pl.26)., Rebévelier JU (RG 377,
pl.25). Delémont (RG 366, pl.23) and Sometan BE. Pichoux
gorge (RG 315, pl.21). An easily accessible reference section of
the Verena Member is RG 392 in the northern part of Moutier
corge north of Moutier BE.

Fossils are uncommon in the Verena Member. There are oc-
casionally abundant nerinean gastropods or coral clasts. Coral
bioherms have been found near Lommiswil SO (RG 383, PS Gy
4408 -4410,ca. 110m east of point 1299 on the crest of the ridge
cast of M. Hasenmatt, about 10 m above the base of the Verena
Member) and near Seehof BE (section RG 419, in the middle
of the Verena Member). There is no record of ammonites in this
member. It is only through clay mineral correlations that it
could be established that the Verena Member is the time equi
valent of the Letzi Member and thus belongs to the Planula
Chron (GGl & PERsoz, 1986, tab. 2).

ional small relicts of

aolitic tex-

orth of Solo-
e locality of the

36: Hermitage of St. Verena, Rittenen SO. 2km
M;

Fi
thurn, e oolitic limestone of Verena M

member. The distinct bedding plane above the chapel is the upper
boundary of the Verena Member and therefore the boundary between
the

isthal Formation and the Reuchenette Formation.

4 Holzflue Member

Synonym;
Holzflue-Schichten Gyai (1969, p.86)

pars Holzflue-Schichten Tscuumi (1983, p. 54)

pars Holzflue-Schichten Martin (1984, p.192)

Holzflue-Schichten Gyai & Persoz (1986, p. 402)

Holzflue-Schichten Batsex (1989, p. 100)

Holzflue Member ALLENBACH (1994, p.94)

Holzflue-Schichten Gyt (1995, p. 14)

‘The Holzflue Member is a succession of yellowish-white, mas-
sive oolitic or micritic limestone that lies between the older
Steinebach Member and the younger Reuchenette Formation.
The upper part of the Holzflue Member has the same facies as
the Verena Member. The lower part is very similar, but it can
contain oncolitic intercalations. Near Giinsberg there are her-
matypic corals at the base of the member

ear Delémont (section RG 366, pl.23) and Mouticr BE
(section RG 390, pl.27), the Laufen and the Verena Members
can be easily distinguished. When one looks north from point
845.1 on the eastern slope of Moutier gorge, a cliff of the Balsthal
Formation
seen from a distance of about 600m that the Laufen Member is
indistinetly bedded and weathers with a light brownish tinge.
whereas the Verena Member above is m: :
In the Weissenstein range east of Solothurn the two members
cannot be distinguished any more. A particular name is there-
fore needed for the
lumped together. Gyar (1969. p.86) has proposed the name

visible on the northern limb of the fold. It can be

ve and almost w

on where the two units have to be
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Holzflue Member after the rocky mountain directly north of
Balsthal.

The lower Holzilue Member includes oncoids at varying lev-
els. The oncoid content may attain 20 % of the rock or more in
several sections. The lower Holzflue Member thus cannot be
clearly delineated from the Laufen Member nor from the upper
part of the Steinebach Member.

WieDENMAYER (1923, p.4). STAEHELIN (1924, p.4), Gyl
(1969, p.86) and ALLENBACH (1994, p.96) distinguished a Ve-
rena Member about 13m thick east of Solothurn at the top of
the Holzflue Member that weathers back 1o form a hollow
when the strata are steeply dipping. It is advocated here to dis-
card this member of the eastern Weissenstein range, because its
lower boundary cannot be satisfactorily defined. Near Balsthal
also the upper boundary is indistinet (see below).

The lower boundary of the Holzflue Member in the
Steinebach gorge, which is the type locality. s best placed at the
top of bed 25 of section RG 438 at Balsthal (pl. 44, this is the same
section as RG 9 in Gyat, 1969, pl. 18). The pure white bed RG
438725 weathers back to form a hollow and separates the low
ridge of the Steinebach Member from the high ridge of the
Holzflue Member. The upper boundary of the Holzflue Member
cannot be clearly defined near Balsthal, because the lower
Reuchenette Formation is also oolitic in that region. According
to an ammonite figured by Gyar (1995, fig. 19). the boundary
must be a few meters below a palacosol in the lowermost Reu-
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Fig.37: CIiff of Chluser Rogeen
near Balsthal SO below point
702 as seen from Wannenflue at
coordinates 618.900/237.810. look
ing north, STE: ach Mem-
ber, HOL: Holzflue Member.
REU: Reuchenette Form
Pal: Palacosol in the low
ette Formation. S
RG 450, unpublished.

chenette Formation (bed 52 in section RG 438 at Balsthal, pl.44.
see also fig.37 and discussion of the boundary in Gvai, 1995,
p.15). East of Mt. Roggen the micrite content of the Holzflue
Memberincreases. The unit is mostly micrite where itis in contact
with the Olten Member in the east (Gyai & Persoz. 1986, pl. 1),

g Olten Member

Synonymy

Crenularisschichten KEHRER (1922, p. 14)

Oltener Korallenkalk Giyar (1969. p. 94)

Olten coral limestone Gyal & PErsoz (1986, tab, 2)

Olten-Schichten Gyar (1995, fig.2)

The Olten Member is a massive limestone with hermatypic
mostly micritic matrix. The coral colonies are typi-
cally dish-like and are most often preserved as fine-grained

corals and

sparite. The most common corals are Stylina, Dimorphoseris
and microsolenids. The corals formed small bioherms north of
Wangen SO. Near Olten they apparently grew in a vast
biostrome.

The Olten Member begins in the distal Steinebach Member
and rises diachronously to the upper Holzflue Member in the
distal direction (Gve1 1969, pl. 19 and this paper. fig. 39).

The best section of the member is in the quarry of the Olten
cement works on the north slope of Mt. Born (section RG 21.
beds 29 10 38 in Gyar 1969, pl. 18).
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Fig. 38: Rock of Rouge Pertuis
north of Undervelier JU as seen
from the west. Massive aolitic
Verena Member (left) and bedded.
mostly micritic low
Formation (right). The strata are
vertical

329 Reuchenette Formation

Synonymy

Reuchenette:

‘ormation THALMANN (1966, p. 32)
Reuchenette-Formation Schir (1967. p. 1)
Reuchenette-Formation Prirex (1982, p.32)
Reuchenette-Formation Tscruwi (1983, p.61)
Reuchenette-Formation Makrin (1984, p. 194)
Reuchenette Formation Gyot & Persoz (1986, p.403)
Reuchenette-Formation Batweg (1989, p. 111)
Reuchenette-Formation BurkHaLreg (1989, p. 177)
Reuchenette Formation ALLENBACH (1994, p. 108)
Reuchenette-Formation HAUSER (1994, p.46)
Reuchenette-Formation Gyat (1995, p. 14)
Kimmeéridgien MouchEr (1995)

The Reuchenette Formation is a thick succession of carbonate
form sediments ranging from pure micrite to oosparite
Coral bioherms are few and of a small size, and they mainly oc-
cur at the platform margin near Balsthal SO (Gvot & Persoz.
%6, pl. 1B). No complete section of the formation is presented
this paper
The boundary between the massive Verena Member and the

1ous at

well-bedded Reuchenette Formation may be conspi
some localities (fig.38). Several authors have distinguished
members in the Reuchenette Formation (fig.40). However.
these members cannot be correlated over greater distances. The
type section of the Reuchenette Formation is near La Reuche-
nette at Péry BE (THALMANN 1966, fig. 5). The ramp facies with
tes between Balsthal SO and Schinenwerd SO in the
cast s included in the Reuchenette Formation in o

ammor

er to avoid
having to give a new name to this erosion relict.

The age of the base of the Reuchenette Formation corre-
sponds 1o the base of the Baden Member in Canton Aargau.
This coincides with the beginning of the Platynota Chron
(fig.40). The correlation is based on clay minerals (Gyat & Pe-
507 1986) and is corroborated by ammonites (Gyai 1969, pl. 17,
section RG 70, Gyar 1995, fig. 19). The boundary between the
Oxfordian and the Kimmeridgian Stages was conventionally
assumed 10 be between the Planula Zone, Galar Subzone. and
the Platynota Zone in Central Europe (MOUTERDE f al.. 1971).
This boundary had the advantage that it was mappable
throughout northern Switz
SCHWEIGERT & CALLOMON (1997) the boundary has now to be
drawn deeper down (see paragraph 5.6 below).

rland. But followin

a paper by
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4  Biostratigraphy

4.1 i i ignil ite taxa

‘The following ammonite descriptions are short, because most
of the taxa are well-known. There are na revisions of species.
The descriptions relate exclusively to the figured specimens.
The synonymy lists include only the principal ammonite figures
in the literature. If a modern revision of an ammonite group is
available. the synonymy list only goes back to that publication.

Suborder Ammonitina Hyxt 1889
Superfamily Haplocerataceae ZimTeL 1884
Family Oppeliidac BONARELLI 1894
Subfamily Glochiceratinae Hyatr 1900
Genus Ochetoceras HauG 1885

Type species: Ammonites canaliculatus vox Bucw 1833, desig-
nated by MUNTER-CHALMAS (1892, p. CLXXI).

Gyat & VoN HILLEBRANDT (1991, p. 148) stated that the holotype
of vox Buc s from Erlinsbach, Canton Aargau. It is from the
non-condensed, normal facies of the Birmenstorf Member and
therefore from the Luciaeformis Subzone. It has, as indicated
by OpreL (1862, p. 158). three keels. A plastic cast (1 31177) of
the lost holotype is kept at the Museum of Natural History,
Basel (MNHB).

Subgenus Ochetoceras HauG 1885

type species: Ochet
tum (von Buch 1831).

(o canalicula-

4.1.1  Ochetoceras (Ochetoceras) hispidum
(OppEL 1863)
PL3,fig.3

Synonymy

1964 Ochetoceras (Ochetoceras) hispidum (OpreL) ~ HoRoLbT, p.55,
. 4. with synonymy

1974 Ochetoceras hispidum (Orrﬂ )~ BARBULESCU, pl 36.figs

1977 Ochetaceras hispidum (OvpEL) - ZieGLER. pl.1

1991 Ul./nmct.m.\ IU(lwlmemrllmpulum (Ovre) - Scm,ww' L33,

5.10

1994 0% rmm.m (Ochetaceras) hispidum (OPPEL) ~ SCHLEGELMILCH,
pAT.pL1d.ig 8

Material: MNHB J 25901

Locality: section RG 81b, Gyat (1977, pl. 11, fig.6), excavation
below Riickolterenbuck, Gachlingen SH, bed 14b, upper Mu-
mienkalk Bed.

De: tion: Diameter D 58mm
‘Whorl height Wh 33mm 57%
‘Whorl thickness Wt 18mm 31%
Umbilicus U - 14%

The glauconitic, carbonate internal mould (steinkern) is wholly
septate. The lateral groove is first conspicuous and then fades
away in the course of ontogeny. There is a single median keel on
the siphuncular side that is minutely serrated. The strong.
slightly arcuate primary ribs are completely interrupted where
the lateral groove is deep. The secondary ribs are somewhat
broader than the primaries. The greatest whorl thickness is near
the umbilical margin.

Subchron of the Chron.

Age:late d

Genus Neoprionoceras SPATH 1928

pe species: Oppelia girardoti DE Lorior. 1902

412 Neoprionoceras delmontanum
(OppEL 1863)
Pl.2,fig.9

Synonymy
1961

Campylites (Campylites) delmontanus delmontanus
(OPpEL) — Crmist. p.293, pl.17. ig. 2, with synonymy
1963 Canpyics delmontants (OPFL) - MALINOWSKA P 37,pl.5.
.54, pl.9.figs. 56 -5
1977 Campyltes (Gampyies) delnaranis delmontanus
prEL) ~ BOURSEAU. p. 96. pl.
Ochetoceras vfamp\ Thes) debmonimur: (OepeL) ~
PAGE.p. 94,
(mnp\'hlu ((ﬂm[u lites) delmontanus (OPPEL) - SCHIAVPY,
3.1

29;

non 1991

1991

Material: MNHB J 2:

Locality: section RG 208, Gyat (1977, pl. 11, fig.2). excavation
on Brunnrain, Uken AG. bed 9. upper Schellenbriicke Bed

Deseription: Dimensions D 42mm
Wh 20mm  48%
Wt 1lmm 26%
U llmm 26%

‘The iron oolitic, carbonate internal mould is wholly septate. The
greatest thickness of the whorl is near the rounded umbilical
‘margin. The strong, almost straight primary ribs are prorsiradi-
ate and fade out completely along a narrow smooth band
slightly below the middle of the whorl sides. There are two
slightly arcuate secondary ribs per primary. The secondaries be-
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come stronger and broader towards the siphonal side and touch 1963

the well-developed marginal keels. The median keel s only a lit-

V'rimmgiuilsx trimarginatus (OPr.) ~ MALINOWSKA, p. 39, pl. 10,
60

T nargnies trimarginas (OpreL) - Saruvor, . 108,01 1. g 6
fig.1

ig.

rrs) - Ziecuew,pl. 1. fig.

! ; 1973
tle higher than the marginal ones. 1974 Timarsinitsrimarinatun (Orest) - Baxsuisscy.

1977 Trimarginites arolicus
Age: late Cordatum Subchron of the Cordatum Chron. 1991 Timarginites . rimarginats (Ovee) S, pl34, 6.2

Genus Trimarginites ROLLIER 1909

Type species: Ammonites trimarginatus OvpEL 1863, designated
by Rotigg (1911, p.309), see also discussion by Cirrist (1961,

Tyimarginites trimarginatus (Ovrer) - ScuieGEOMILCH, p.4T.
5

L4, fig,

Material: MNHB J 25924

Locality: section RG 81b, Gyar (1977, pl. 11, fig.6), excavation
below Riickolterenbuck, Gichlingen Sk

bed 14b, upper Mu-

p.283). mienkalk Bed.
Description: Dimensions D 62mm
4.1.3  Trimarginites trimarginatus (OppEL 1863) Wh 33mm  53%
PL7.fig.4 Wt ISmm  24%
Synonymy U 8Smm 13%
1961 Trmmrgmuc: gl (OprEr) - Citmisr, p.286, pl. 16, fig. 1,
with synoy
Superfamily Family Subfamily Genus Subgenus
Haploceratacese Oppeliidac Glochiceratinae Ochetoceras Ochetoceras
Neoprionaceras
Trimarginites
Taramelliceratinae Taramelliceras Proscaphites
Metahaploceras
Creniceras
Streblitinac Streblites
S c c
Cardioceras Scarburgiceras
Pavioviceras
Cardioceras
Subvertebriceras
Malioniceras
Micardioceras
Amaoeboceras
isphi Z
Otosphinctes
Arisphincies
Dichotomosphincres
Dichotomoceras
Subdiscosphinctes Subdiscosphinctes
Aureimontanites
Larcheria
Passendorferia Passendorferia
Enayites
wmlm ng
Idoceratinge Idoc
Submebrodices
Pracataxioceras
Ataxioceras Purataxioceras
Aulacostephanidac Pictoniinac ingsteadia
Aulacostephaninae Rasenia Eurasenia
Sutneria Sumneria
Pachyceratidae Protophites
Gregoryceras
Euaspidoceratinac Euaspidoceras
Epipeltoceras
Aspidoceratinae Orthaspidoceras
Tab. 2: of the figured te genera Mainly after ARKELL ef . (1957) and DoNovax et al. (1981).




‘The glauconitic, carbonate internal mould is wholly septate. The
slightly convex whorl sides have a hardly perceptible lateral
canal. The delicate. almost invisible primary ribs end at this
canal. These faint features can only be discerned on particularly
well-preserved specimens and have not been described by ear-
lier authors. The secondary ribs are low and broad. There ar
eight secondaries on the last half whorl. The greatest whorl
thickness is between the umbilical margin and the lateral canal.
The umbilical margin is a conspicuous edge. The median keel is
only slightly higher than the marginal keels.

Age: late s Subchron of the: Chron.

4.1.4  Trimarginites stenorhynchus (OPPEL 1863)
pl7.fig 3

Synonymy

1961 Trimarginites stenorhynchus (OppEL) - CuRisT, p.288, pl. 16.

igs 4- 5. with synonymy

1991 Trimarginites stenorhynchus (OveeL) ~ Scasee. pl. 34,

1994 Trimarginites stenorhynchus (OppEL) ~ SCHLEGELMILCH. . by
pl. 14 fg.

Material: MNHB J 27372

Locality: section RG 276, Gvar et al. (1979, fig.3). Chalch
quarry, Holderbank AG. bed 34, upper Birmenstorf Mcmber.

Deseription: Dimensions D 44mm
Wh 20mm  45%
Wt 9mm 20%
U 9mm 20%

‘The carbonate internal mould s septate to the diameter of ca
28 mm. The body chamber is complete and occupics two thirds
of the last whorl. The peristome is falcate. The lappets are not
preserved. The compressed inner whorls are smooth. Four low,
swollen secondary ribs are visible on the body chamber near
the peristome. The median keel s only slightly higher than the
lateral ones. There is a pronounced egression of the umbilical
suture line on the last half whorl.

Age:L Subchron of the Chron.

Subfamily Taramelliceratinae Seari 1928
Genus Taramelliceras DEL CAMPANA 1904
Subgenus Proscaphites ROLLIER 1909

Subgeneric type species: Ammionites anar (OPPEL 1863)

4.1.5  Taramelliceras (Proscaphites) anar
(OppEL 1863)
PL.7.fig2

Synonymy

1955 Taramelliceras H’mnuﬂhunl anar (Oveer) ~ HOLDER. p. 81
16, fig. 3. with synon
v 1966 Tamnwmmm 1/""}(({1’!/}17 ) anar (Oveer) - Gyor, p.938. pl. 4.

1967 l’l(uul/)hllu nar (Ovve) - Maouska p 78 pl.2 .6
V1977 (Oreee) - Maryia, tab. 2, pl. 3. f
1991 nmmmmnu (Proscaphites) anar (Orrir) S(mmm.p 81,
pl.27.1i
1994 fumlm /In eras (Proscaphites) anar (OPPEL) — SCHLEGELMILCH,
P.32.pL7.fig. 13

Material: MNHB J 25960

Locality: section RG 81b, Gyar (1977, pl. 11, fig. 6), excavation
below Rickolterenbuck. Gichlingen SH. bed 14b, upper Mu-
mienkalk Bed.

Description: Dimensions D 34.0mm
Wh 160mm 47 %
Wt 106mm  31%
u S4mm  16%

‘The glauconitic, carbonate internal mould is septate to the di-
ameter of 24 mm. The body chamber occupies one half of the
last whorl. The ribs are fine and nearly radial on the phragmo-
cone. On the body chamber they become falcate. There the pri-
mary ribs occur at irregular intervals. At half the whorl height
split into (wo 1o six secondary ribs. The secondaries first
bend slightly backward. then forward on the siphonal margin.
They form a proconvex arc on the siphonal side. On the
siphonal margin of the body chamber there are four pairs of
elongate clavi. The clongation is along the spiral line. The
siphonal side is rounded except at the end of the body cham-
ber. There the siphonal side is somewhat flattened and bears a
Tow, rounded keel. The sccondary ribs pass uninterrupted over
the keel. An irregularity of the coiling is characteristic for the
species: near the aperture the siphonal line bends inward
whereas there is a pronounced egression of the umbilical su-
ture line. Therefore the whorl height of the body chamber in-
creases only little from the end of the phragmocone 1o the
aperture.
Remark: The of

anar (OpPEL) in HﬁLDLR(\‘)) pl.16.fig.3) isat Ihr scale of 2:1.
The author did not state this fact in the caption to the plate on
P.146 nor in the description on p.81 where no dimensions are
given. But after the description of the taxon he draws attention
to fig. 29 in Beilage 1 and states that this figure s at the scale of
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2. The size of the drawing corresponds to the size of fig.3 in
pl.16.

Age: late Antecedens to Luciaeformis Subchron.

Subgenus Metahaploceras Seatn 1925

Subgeneric type species: Ammonites strombecki OpreL 1857,
designated by HOLDER (1955, p.70).

4.1.6  Taramelliceras (Metahaploceras) wenzeli
(OrrEL 1863)
PL11. figs.2-3

Synonymy

1983 Taramelliceras (Metahaploceras) wenzeli (OrreL) - Scuatee

. pl. L, figs. ynonymy
aramelliceras (W:mhap/ntcmt/ wenz
SCHLEGELMILC! pl.10.fig.6

1994 eli (Ovver) -

Material: MNHB J 32276

Locality: section RG 78, Gyat (1969, pl. 16), Miilitobel, Wilchin-
gen SH, bed 60, Wangental Member.

Description: Dimensions D 32.0mm
Wh 180mm  56%
Wt - =
U 35mm 1%

The carbonate internal mould is septate to the diameter of ca
15 mm. The fast half whorl s formed by the body chamber. The
original description by OrpeL (1863, p.206) agrees very well
with the specimen J 32276, The falcate ribs begin at the umbi
cal suture line. The ribs are first strong, but from the middle of
the whorl sides they are attenuated. At the siphonal margin
they fade away completely. The rounded siphonal side of the
last whorl is smooth. Faint intercalated ribs appear in the mid-
dle of the whorl sides. The strong ribs are somewhat approxi-
‘mated near the aperture. This is an indication that the specimen
is adult. The Taramelliceras (Metahaploceras) wenzeli J 32277
(pl. 11, fig. 3) from the Knollen Bed of Mellikon is more densely
ribbed and there are no intercalated ribs.

Age: Latest Bimammatum Chron to carly Planula Chron.

Genus Creniceras MUNIER-CHALMAS 1892

Type species: Ammonites renggeri OPPEL 1863

417 Creniceras renggeri (OvpeL 1863)
PL1fig.6.7

Synonymy
1

Creniceras renggeri (Oprer) - Haas, p.111,pl. 17, fig. 18-37.
with synonymy

1956 Creniceras renggeri (OPPEL) - ARKELL, pl. 38, fig. 5

1957 Creniceras renggeri (Ovve) - ZigGL, p. 567, igs 13

1957 Creniceras renggeri (OpPEL) ~ ARKELL ef al..p. 3

1966 Creniceras renggeri (OPPEL) ~ PALFRAMAY pam.pl 50,
figs.2—4.pl.51. figs. 1 -12. pl.52. figs. 1

1973 Creniceras renggeri (OPPEL) ~ SAPUNOY. p. 109. pl. 2, fig. 2

1979 Crnicnas rengger! (Orems) - Sarunc, peu pl.13.figs.5.6

1982 Creniceras renggeri (Over) - DEnmAND-PassaRD, pl. 10. ig. 11

V1990a Creniceras renggeri (Opre) ~ Gr
¥ 1991 Creniceras renggeri (OveEL) -
with synonymy

Creniceras renggeri (OPPEL) = SciuamP, p.89, pl. 32. fig. §

pl.4. figs. 19.20.23.24
P21 pL8. fig. 1,

1991

Material: MNHB J 31089, J 31117

Locality: section RG 280. Gvai (1990a, fig.2), clay pit of
Ampthil, Liesberg BL. lower part of bed 7, Renggeri Member.

D 265mm

Wh 9.0mm 34 %
Wt 7.0mm  26%
U 86mm 32%

Description of ] 31089: Dimensions

‘The internal mould of iron sulfide is septate to the diameter of
18mm. The body chamber occupies more than half of the last
whorl. A constriction before the peristome is visible at the end
of the body chamber. The specimen is a complete adult to judge
of the strong egression of the umbilical suture line on the last
whorl. There are some very fine radial. hardly perceptible ribs
at the diameter of 10mm. These ribs are only visible on the
siphonal half of the whorl side. The siphonal teeth begin at the
diameter of 14mm and are prominent from the diameter of
18mm. The last two teeth before the peristome are attenuated.

Discussion: sce Gyar (1991b, p. 14). The nomenclatorial and tax-
onomic problems relating to this taxon have been dealt with by
Givar (1991a).

Age: The figured, typical specimens are from the Scarburgense
Subchron of the Mariae Chron. The vertical range of closely re-
lated forms continues into the Cordatum Zone.
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Subfamily Streblitinae Sexrn 1925
Genus Streblites Hyarr 1900

Type species: Ammonites tenuilobarus OPPEL 1858

4.1.8  Streblites tenuilobatus (OppEL 1858)
PL14.fig.4

Synonymy

1-
1977 Streblites tenuilobatus (OppeL)
1991 Streblites tenuilobatus (Orprt)
1994 Streblites tenuilobarus (Ovvrr)
fig. 13

1964 Streblites tenuilobatus tenuilobatus (OpreL) ~ HoroLDT, p. 23,
11, figs. 1-3, with synony

~ZiraLer. pl.3.fig 6
Scuaver. pl.31. fig, 2
~ SCHLEGELMILCH, p. 43. pl. 12,

Material: MNHB J 32269

Locality: section RG 70, Gyat (1969, pl. 17), large quarry, Mel-
likon AG, bed 124, lower Baden Member.

Description: Dimensions D 42mm
Wh 25mm 60 %
Wt 12mm 29%
Uca. 3mm ca. 7%

‘The glauconitic. carbonate internal mould is wholly septate.
‘There are ten fine, low,slightly prorsiradiate primary ribs on the
last half whorl that fade out near the middle of the whorl sides
where there is a spiral row of delicate tubercles. One tubercle is
associated with every primary rib. The faint secondary ribs be-
gin close to the siphonal margin. There are about seven secon-
daries per primary rib. The secondary ribs fade away on the
siphonal side and do not touch the keel. Only traces of the hol-
low, sharp keel are preserved.

Age: Hypselocyelum Chron.

Superfamily Stephanocerataceae NEUMAYK 1875
Family Cardioceratidac Stemirapzk1 1891
Subfamily Cardioceratinae SIEMIRADZK1 1891
Genus Quenstedroceras HysTT 1877

‘Type species: Ammonites leachi Soweray 1819

4.1.9  Quenstedtoceras lamberti lamberti
(SowErsy 1819)
PL1fig.1

Synonymy

1970 Quenstedtoceras (L..) lamberti lamberti, morphotype lamberti
(SOWERBY) ~ MARCHAND, p. 63, pl. 7. fig. 1-4. pl. 8. fig. 1-14,
with synonymy

1982 Quensiedioceraslasber ambar (SoweRsy)~Mascrip, in
Gvat & MakchaD.pl. 1,

1986 Quenstedaceras lambert (annuwy — MARCHAND, p.247. pl. 4,

~6.pl.5.fig. 1-2.6, 10, with synonymy

1991 Quensediocers ambert (so\vne\)fh\(}[‘p 113,pl17,
fig.7.8,non pl. 18,

Material: MNHB J 31715

Locality: section RG 60, Gyai (1969, pl.17).
Gansingen AG, bed 3. Schellenbriicke Bed.

Eisengraben,

Description: Dimensions D 95mm
Wh 38mm 40%
Wi 26mm  27%
U 28mm 29%

The iron oolitic. carbonate internal mould is septate to the di-
ameter of about 73 mm. Itis a complete adult macroconch with
the peristome. The inner whorls are compressed. At the begin-
ning of the hody chamber the whorl thickness increases more

‘The aperture hs thus an oval cross-section. The ribbing fades
already on the last half whorl of the phragmocone and disap-
pears on the body chamber.

Age: Lamberti Subchron of the Lamberti Chron.

Genus Cardioceras NEUMAYR & UHLIG 1881
Subgenus Scarburgiceras BUCKMAN 1924

Youne &

type species: A
Bikp 1828

4.1.10 Cardioceras (Scarburgiceras)
paucicostatum LANGE 1973
PL1.fig.2

Synonymy

1973 LanaE,

('anlmmms (S
20,1

1983 Lanlmtenu (&gurlmr’guem» paucicostatum LANGE -

Whiant. pl. I8, figs. 2

('/rrdmx eras pnm icostattim LANGE - MARCHAND. p. 287. pl 7.
5. 1-5,7.9, with synonymy

v 1990a ﬁmdmtemr (T(nrhurgicwm) paucicostatum LaNGE - GYGL.

179, fig. 2, pl.3, figs. 12, 14

1986

1991 ? Quenstedtoceras paucicostatum (LANGE) ~ PAGE, p. 114,
pl.17.fig.9
Materi: INHB J 31219

Locality:section RG 280, Gvar (1990a.fig. 2).clay pit of Ampthil,
Liesberg BL. lower part of bed 6, upper Herznach Formation.

Description: The marly, iron oolitic internal mould of this spec-
imen is so incompletely prescrved that it cannot be measured.
The inner whorls are flattened. At least a part of the body cham-
beris preserved. There are ca. 21 primary ribs on the last whorl.
The secondary ribs begin in the middle of the whorl sides be-
tween the primary ribs. There are less than two secondary ribs

per primary rib. No keel is visible.
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Age: The specimen has been found in the lowermast part of bed
6in section RG 280 (pl.30) together with Quenstedtoceras lam-
berti lambert. The vertical range of Cardioceras paucicosiatun
straddles on the Middle/Late Jurassic boundary, the boundary
between the Lamberti and Scarburgense Subzones (MARCHAND
& FORTWENGLER (1994, p. 79, fig. 21)).

4.1.11 Cardioceras (Scarburgiceras)
scarburgense (YOUNG & Birp 1828)
Pl 1. figs.3-5
Synonymy
1986 Catioceasseurburgense (Yousa & Bikn) - MARCHAND,

$.303. pL.8. fig. 2. with synonymy
v 1990a (‘(udmﬂ'rnr (Scarburgiceras) \ulrlmrgwm Youna & Biro ~

a?
"

v 1990a Curdm ras (Scarburgiceras) o B G

1991 (unhm eras (Scarburgiceras) scarburgense (Yousa & Biko) -
Scutanrr. p94. pl. 34, fig. 6
1994 Cardioceras (Scarburgiceras) scarburgense scarburgense

YouNG & Bikp) ~ SCHLEGELMILCH, p. 23, pl. 3. fig. 2

Material: MNHB J 31103, 1 31104.J 31229

Locality of 1 31103
of Ampthil, Li
the base.

ction RG 280, Gvot (1990a, fig.2), clay pit
sberg BL. bed 7. Renggeri Member, 1.2m above

D 29.0mm

Wh 13.5mm 47 %
Wt 9.5mm 33 %
U 70mm 24%

Description of J 31103: Dimensions

The internal mould of iron sulfide of J 31103 is wholly septate.
The primary ribs are radial. There are 11 of them on the last half
whorl. The primary ribs either split into two secondaries just be-
low half the whorl height, or they continue undivided and bend
forward towards the siphonal side. In the second case there is an
intercalated secondary rib, so that there are two secondary ribs
per primary rib in all. There is no keel on this specimen. but on
the larger specimen J 31229 (pl. . fig. 5) the beginning of an in-
distinct keel can be discerned on the last half whorl.

Age: Scarburgense Subehron of the Mariae Chron.

4.1.12 Cardioceras (Scarburgiceras)
praecordatum DouVILLE 1912
Pl 1. figs.8-9

Synonymy

1986 323

Cardioceras praecordanum DOUVILLE — MARCHAND
pLY, figs 7-9, 13, pl. 10, 0-15. with wmmymv
v 19904 C:mllu(wu\ (Scarburgiceras) praccordatum DOUVILLE ~
Gyar,pl.4. fig. 8. pl. 5, fig. 3. pl. 6. fig. 4

74

1994 Cardioceras (Scarburgiceras) praecordatum DouVILLE =
CHLEGELMILCH, P. 24, L 3. fig. 4

Material: MNHB J 30949.J 31114
Locality: section RG 280, Gyar (1990a. fig.2), clay pit of

Ampthil, Liesberg BL, bed 7. Renggeri Member, J 31114 3.5 m
above the base, J 30949 27m above the base.

Description of 7 31114: Dimensions D 34mm
Wh 14mm  41%
Wt Smm 24 %
U 10mm  29%

The internal mould of iron sulfide is septate to the diameter of
30 mm. The radial primary ribs are numerous and fine. There
are 35 of them on the last whorl. The majority of the primary
ribs split at half the whorl height into two secondary ribs that
bend forward. There is a distinet keel.

Age: Praccordatum Subchron of the Mariae Chron.

4.1.13 Cardioceras (Scarburgiceras) bukowskii
MaIRe 1938
PL1.fig.11

Synonymy

1986 Cardioceras bukowskii MAIRE ~ MARCHAND. p.339.pL11.

v 19900 Cardioceras (Scarburgiceras) bukowskii MAWE - GG pl. 7.
i
1994 Cardioceras (Scarburgic o) bukowskit Mt -
SeHLEGELMILEI. .20, L3,

Material: MNHB J 30948

Locality: Creckbed northwest of La Cornée, Rebévelicr JU.
Renggeri Member, not in situ. An ill-preserved representative
of this species collected from in siu has been figured by Gyai
(1990a, pl.6. fig. 1).

Description: Dimensions of ] 30948 D 32mm
Wh 15mm  47%
Wt 9mm  28%
U 7mm 2%

The internal mould of iron sulfide is wholly septate. There are 38
primary ribs on the last whorl. These ribs are radial. Some of
them are unsplit, but the majority splits somewhat below half
the whorl height into two secondary ribs. The whorl thickness is
ercatest where the primary ribs split. The keelis well-developed.

Discussion: Cardioceras bukowskii s similar o its ancestor Car-
dioceras praccordamm. The principal difference between the
two forms is that Cardioceras bukowskii has a narrower umbili-
cus than Cardioceras praecordatum.

Age: Bukowskii Subchron of the Cordatum Chron.
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bgenus Pavioviceras BUCKMAN 1920

Subgeneric type specics: Quenstedioceras pavlowi DoUVILLE

4.1.14 Cardioceras (Pavloviceras) cf. mariae
(D’ORrBIGNY 1848)
PL1.fig. 10

Synonymy

¥1982 Cardinceras (Pavovicers) ct. mariae (D' ORoic) -
YG1 & MARCHAND, pl. 2.fig. 7

Material: MNHB J 25206

Locality: Section RG 209, Gvar (1977, pl. 1. fi
iron mine, Herznach AG, not in sitt.

1). Herznach

Description: Dimensions D 46mm
Wh 21mm  46%
Wi 24mm 52%
U 13mm 28%

The iron oolitic, carbonate internal mould is septate to the di-
ameter of 32mm. The body chamber occupies the last half
whorl. The whorls are thicker than high.and the siphonal side is
rounded. There are 18 primary ribs on the last whorl. Most of
them do not bifurcate. because the majority of the sccondary
ribs is intercalated. The primary ribs arc high and sharp. They
have their highest elevation in the middle of the whorl sides and
become attenuated at the siphonal side.

Discussion: The specimen cannot be assigned to Cardioceras
(Pavloviceras) mariae (D’OrmiGxy), hecause the whorls are too
thick and the siphonal side is rounded. The ribs form a more dis-
tinet chevron on the siphonal side than is indicated by D'OR-
iGNy (1847, pl. 179, fig. 6) for his maride.

Age: Scarburgense Subchron of the Mariae Chron.

Subgenus Cardioceras NEUMAYR & Univic 1881

Subgeneric type species: Ammonites cordaiiis SOVERBY 1813

4.1.15 Cardioceras (Cardioceras)
costicardia vulgare ARKELL 1946
PL2.fig. 1

Synonymy

V1995 Cardioceras (Cardioceras) costicardia vulgare Arki - Gy,

fig. 312, with synonymy
Material: MNHB I 31646

Locality: Creck bed northwest of La Cornde, Rebévelier JU,
Rengeeri Member.

Description: Dimensions D 49mm
Wh 2imm  42%
Wt 17mm 34%
U l4mm 29%

The internal mould of iron sulfide is wholly septate. There are
26 primary ribs on the last whorl, The ribs end in a tubercle and
split there into two secondary ribs that bend strongly forward
on the siphonal margin. Some additional secondary ribs are in-
tercalated.

Discussion: The figured specimen has more primary ribs than
the type of the subspecies of ARKELL that has 22 primaries at
the corresponding ontogenetic stage. The shoulders have a
stronger inclination than those of the holotype of costicardia
that has been refigured by ARKELL (1945, pl. 69, fig. 17).

Age: Costicardia Subchron of the Cordatum Chron.

4.1.16 Cardioceras (Cardioceras) cordatum
(Sowersy 1813)
PL2,fig.3

Synonymy

1986 Lnnlmmu cordatum (SoWERRY) - MARCHAND, p. 381, pl. 1
figs. 27,31, pl16. figs.8.9. pl. 17, fig. 6. with synonymy
V1989 ll"(lrm s (Cardioceras) cordatum (Sowekny) —
Gyai, figs. 4 H-1
non 1991 s (Cardioceras) cordatum (SoweRsy) -
Scuaser. pl. 34, figs. 3.4
198G ardioceras (Cardiocerss)cordatu (Sowes) -
HLEGELMILCH, p. 25, pl. 3, fig. |

Material: MNHB J 23027

Locality: section RG 207.C
vation beside water conduit in Churz Tal, Siblis
Glaukonitsandmergel Bed.

& MaRCHAND (198
en SH. bed 14a,

Description: Dimensions D 47mm
Wh 19mm  40%
Wi 16mm 34%
U 15mm 32%

‘The glauconitic and ferruginous carbonate internal mould is
wholly septate. There are 13 primary ribs on the last whorl.
These ribs end in a tubercle in the middle of the whorl sides.
Tiwo secondary ribs issue from the tubercles and bend abruptly
forward on the siphonal margin, together with a third, interca-
lated secondary rib. The secondary ribs are attenuated o near-
disappearance on the siphonal shoulders and there run almost
tangentially, Where they are weakest, they bifurcate into fine
ertiary ribs. The tertiaries rise in an angle of about 45° towards
the keel and form fine denticles where they cross the keel.

Age: Cordatum Subchron of the Cordatum Chron.
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4.1.17 Cardioceras (Cardioceras) persecans
(BuckmaN 1925)
PL2.fig.4

Synonymy

1986 Candioceras cordatun (Sowew).morphe mince,variant er.
1 0,22,p116.fgs2.3,11,

s sy
V1995 Candiseass (Cirdiocers) prséems (Boexuan) - Grara
.pl.2.

Material: MNHB J 24982

Locality: section RG 208, Gyar (1977, pl. 11, fig.2). excavation
on Brunnrain, Uken AG. bed 9. upper Schellenbriicke Bed

Deseription: Dimensions D 50mm
Wh 23mm  46%
Wt 15mm  30%

U 14mm 28%

“The iron oolitic, carbonate internal mould is septate to the di-
ameter of 44 mm. There arc 26 primary ribs on the last whorl.
The primaries end in a low tubercle on half the whorl height.
One secondary rib may originate from a tubercle, but in most
cases the secondarics are intercalated between the primary ribs.
There are two and in one case three sccondary ribs per primar
The secondary ribs form a tubercle on the siphonal margi
“There they bend sharply forward and become weak towards the
keel. Some of the secondary ribs bifurcate near the base of the
keel to form fine tertiaries, These grow stronger on the keel and
form denticles where they cross it.

Age: Cordatum Subchron of the Cordatum Chron.

4.1.18 Cardioceras (Cardioceras) cf. stella
ARKELL 1947
PL2,fig.5

Synonymy

v 1982 Cardioceras (Cardioceras) cf. stella ARKELL—
Gt & MARCHAND, 1., fig.

Material: MNHB J 25184

Locality: section RG 209, Gyai (1977, pl. 11, fig. 1), Herznach
iron mine, Herznach AG, bed 7. lower Schellenbriicke Bed.

Description: Dimensions D 61mm
Wh 29mm  48%
Wt 2lmm 34%
U 17mm 27%

The iron oolitic, carbonate internal mould is septate to the di-
ameter of 46mm. The last whorl has 21 sharp primary ribs.
These ribs end in tubercles somewhat below half the whorl
height. One secondary rib continues from the tubercles, and one
or two additional secondary ribs are intercalated. The tubercles
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of the secondary ribs form the siphonal margin where the sec-
ondaries bend abruptly forward. A few secondary ribs vanish
on the inclined shoulders. Most secondaries continue over the
shoulders to the base of the keel where they are attenuated.
Some of them split there and form tertiary ribs. The ribs cross-
ing the keel are enhanced in denticles.

Discussion: The specimen J 25184 cannot be assigned to Car-
dioceras (Cardioceras) stella ARKELL, because it is too small. It
is septate only to the diameter of 46 mm, whereas the holotype
must have been septate, according to ARKELL (1946, p.333), to
a diameter of at least 125 mm. The umbilicus of the holotype is
24% as compared with 27% of J 25184, The specimen from
Herznach s also more densely ribbed than the holotype:at a di-
ameter of 61 mm it has 21 primary ibs, yet the holotype has
only 16 primary ribs at the diameter 65 mm.

Age: Cordatum Subchron of the Cordatum Chron.

Subgenus Subvertebriceras ARKELL 1941

Subgeneric type species: Cardioceras densiplicatum BopeN
1911,

4.1.19 Cardioceras (Subvertebriceras) costellatum
BUCKMAN 1925
Pl2.fig.2

Synonymy

V1995 Cardioceras (Subvertebriceras) costellatum BUCKNAN - GYGL
P19, fig. /3. with synonymy

Material: MNHB J 31648

Locality: Bollement, $t-Brais JU, Renggeri Member.

Description: Dimensions D 35mm
Wh 15mm  43%
Wt 13mm  37%
u 10mm  29%

The internal mould of iron sulfide is wholly septate. 32 primary
ribs have been counted on the last whorl. Some of the primary
ribs end in an elongated. low tubercle in the middle of the ‘whorl
sides. There they split up into two secondary ribs. Some of the
primaries are undivided. The ribs are enhanced on the siphonal
margin and then are attenuated on the shoulders. They grow
stronger again on the keel where they form denticles.

Age: Costicardia Subchron of the Cordatum Chron.
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4120 Cardioceras (Subvertebriceras)
densiplicatum Boven 1911
PL2,fig.7

Synonymy
1911 Cardioceras vertebrale mw sp.var. densiplicata nov. var. -
BODEN, p.159, pl. 1

oA e S
p.240.pl.

l(lmumll USRS
figs. 1.4, 7-12.with

my
1977 Cardinearas (Sibverichicers) drmipliculum Bovk
OURSEAU, p.92. pl.8, figs. 5. 10, with
1979 Crmlmu'm.» (Subvertebriceras) rh'rmphmlum BODEN — SYKES &
Lomox, pl. 112, fig.4
V1982 Cunnmmu (Vertebriceras) densiplicatum Bobex - Gyol &
ARCHAND, pl. 11, figs. 5
1084 Cardiceras (Subverebrceras densiplicatum Bovex
Tarkowski, pl. 1. figs. 1.6, 7, pl. 12. fig
V1989 Cardioceras (Vertebriceras) densiplicatum Bor ~
Gyar, i
1994 Cardioceras

SCHER &

Bobes -

Material: MNHB J 23029

Lo
cavation beside water conduit
16a, lower Mumienkalk Bed.

lity: section RG 207, Gyar & MARCHAND (1982, fig. 2), ex-
Churz Tal, Siblingen SH, bed

Description: Dimensions D 85mm
Wh 37mm 4%
Wt 27mm 32%
U 2mm 26%

‘The glauconitic, carbonate internal mould with parts of the
shell is septate to the diameter of 58 mm. More than half of the
last whorl s occupied by the body chamber. The specimen ap-
pears to be a nearly complete adult. The inner whorls have been
well described by Bopex (1911, p.158). On the last whorl of
specimen J 23029, at the end of the phragmocone, there are 9

as
SCHLEGELMILCH, p.27. LS,

Material: MNHB J 23045

Locality: section RG 212, Gyat (1977. pl. 11, fig. 7). excavation
above the shooting range in Churz Tal, Siblingen SH.bed 7. Mu-
mienmergel Bed.

Description: Dimensions D 46mm
Wh 20mm 43%
Wt 19mm  41%
u 13mm  28%

The glauconitic, carbonate internal mould is wholly septate
There are 20 primary ribs on the last whorl. The ribs end in a
high tubercle at half the whorl height. Two and occasionally
three secondary ribs may be counted per primary rib. The sec-
ondary ribs form tubercles at the siphonal margin. Some of the
secondaries split on the almost horizontal shoulders and form

fine tertiary ribs. The strong keel is denticulated.
Age: I Subchron of the Tr Chron.
Subgenus Maltoniceras ARKELL 1941
A Youe & Birn

1822
4.1.21 Cardioceras (; i i

Bopen 1911

PL2.fig. 12
Synonymy

1911 Cardioceras Schellwieni nov. sp. - BODEN,
1941, Carlcterss (Maliniters) el Ve By
-234.pl.51,fig. 11
V1982 (‘unlmu'ru\ (Malioniceras) schellwieni Bobes - GYGl & Mak-
v, pl. 13, figs. 3,
1994 Candioceras { nhrrmtcuu"i)dwlllvu'm Boex -
ScHLEGELMILCH, .28, L6,

\p.158.pl.2.fig. 3
ARKELL,

spaced primary ribs. The ribs are straight and radial.
They end in a tubercle at half the whorl height. There are two
secondaries per primary rib. One secondary begins near a me-
dian tubercle, whereas the second is intercalated. The sec-
ondary ribs form a tubercle on the siphonal margin. The keel is
high and finely denticulated. There are three to four denticles
per sccondary rib. No tertiary ribs are visible on the inclined
shoulders. The ribbing fades away almost completely on the
body chamber.

Age: Antecedens Subchron of the Transversarium Chron.

Subgenus Miticardioceras BUCKMAN 1923

Subgeneric type specics: Miticardioceras mite BUCKMAN 1923,
pL3T5.

4.1.22 Cardioceras (Miticardioceras)
tenuiserratum (OpPEL 1863)
PL2.fig. 10

Synonymy
1986 Cardioceras tenuiserratum (OPPEL) ~ MARCHAND, p.425.pl. 22,
figs. 11-12, with synor
'ras hertumhm eras) tenuiserratum (OPPEL) —
Seuaner, p.95.pl. 34, fiz 8
1994 Cardioceras (Cawtoniceras) tenuiserratum (OPPEL) —
cuLEGELILEH, .27, pl. 5. fig. 3

Material: MNHB J 25158

Locality: section RG 208, Gyair (1977, pl.11. fig. 2). excavation
on Brunnrain. Uken AG, bed 12 or higher up, lower Birmen-
storf Member.

Description: Dimensions D 24mm
Wh 10mm  42%
Wt 7mm 29%
U 7mm 29%

7


http://15B.pl

The carbonate internal mould is septate to the diameter of
16mm. The last iwo septa are approximated and indicate that
the specimen is adult. The body chamber occupies two thirds of
the last whorl. The first primary ribs appear at the diameter of
6mm. They begin on the rounded umbilical margin and are ra-
dial. The ribs end in a low tubercle in the middle of the whorl
sides. There are 12 primary ribs per whorl at the diameter of
19 mm. The secondary ribs are reduced to small tubercles on the
siphonal margin, Two such tubereles can be counted per pri-
mary rib. The strongly inclined shoulders are smooth, The finely
denticulated keel is low. There are four denticles per secondary
tubercle. The ornamentation fades towards the end of the body
chamber.

Age: Late Antecedens to early Luciaeformis Subchron of the
‘Transversarium Chron.

Genus Amoeboceras Hyart 1900

Ype species: Ammonites alternans vox Buck 1832

4.123 Amoeboceras glosense
(B1GOT & BrASIL 1904)
Pl

Synonymy
1904 Cardioceras alternans var. glosensis - Bi
1lig 17
Cardioceras alternoides (NiKitix) ~ NIKimix, p.6, pl. 1, fig. 1
Amoebaceras glosense (BIGOT & BRASIL) - SYKES & SURIYK.

or & BrASIL . 17,

1916
1976

fie
Antoeboceras glosense (Bicor s BrasiL) -

1979 vk
(,\n{v\m\ oy 872,pl. 113, figs.5-7.9. pl. 115. rm Lo, pL116,

v 1993 \.nm-/mn-.mg/mmm-(nu.mknmm Arors etal. pl. 1,

Material: MNHB J 27679.

Locality:section RG 276, Gt et al. (1979, fig. 3), Chalch quars
Holderbank AG, probably bed 32, Birmenstorf Member.

Deseription: Dimensions D 50mm
Wh 2lmm  42%
Wt 15mm  30%
u 16mm 32%

The carbonate internal mould is septate to the diameter of
39mm. One fourth of the last whorl is occupied by the body
chamber. 25 primary ribs can be counted on the last whorl. They
are radial and straight on the phragmocone. Many of them are
undivided. On the body chamber the ribbing is modified: the
primary ribs end in a tubercle slightly above half the whorl
height, There they split up into two secondary ribs. The secon-
darics are enhanced at the siphonal margin and continue to
near the base of the keel where they vanish. The sharp keel i
well-preserved only on the phragmocone. Tt has few and indi
tinct denticles.
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Discussion: The holotype of Amacboceras glosense as refigured
by Svkes & CaLLoMON (1979, pl. 155, fig. 9) has a diameter of
86mm and is wholly septate. The specimen MNHB J 27679
from Holderbank is septate to & diameter of only 39 mm and is
therefore much smaller. The modified ribbing on the body
chamber of J 27679 suggests that the specimen cannot be as-
signed without doubt to the taxon glosense. However, SYKEs &
Catvovox (1979) assume a certain variability within this taxon:
in the specimens 5 and 6 of their pl. 113 there are apparently
weak tubercles on the whorl sides. The specimen J 27679 from
Holderbank is therefore assigned with reservation to Amocbo-
ceras glosense.

Age: Late Luciacformis Subchron of the Transversarium
Chron.

4.1.24 Amoeboceras cf. serratum (Sowersy 1813)
PL8, fig.4

Synonymy

V1953 Ampcboceresvernyum (Soweae -Amoeboceras ovale
(© ) intermediate form — ATrops ef al.,pl. 1,

Material: MNHB J 31456

Locality: Quarry 500m north of Monthal AG, Gerstenhiibel
Beds, Effingen Member.

: Dimensions D 184mm

Wh  78mm 42%
Wt - -

u 50mm  27%

Descripti

‘This tiny specimen is only an imprint in lime mudstone, There
are 30 primary ribs on the last whorl. They begin on the
rounded umbilical wall and swing slightly back until the umbil-
ical margin. Then they bend somewhat forward. In the middle
of the whorl sides they swing very little back again and end at
the siphonal margin in an clongate tubercle. Short secondary
ribs are intercalated between the majority of the primaries
There is a prominent keel with smooth sides and regular, fine
denticles.

Discussion: The ribbing of J 31456 compares well with the inner
whorls of the neotype of Amocboceras serratum (SOWERSY) as
figured by SyKEs & CALLOMON (1979, pl. 117, fig. I¢). The neo-
type has somewhat more primary ribs. It is so much larger than
the specimen from Monthal that J 31456 cannot be assigned to
A.serratum. ATRops et al. (1993, pl. 1, fig. ) classified the speci-
men from Ménthal as an intermediate form between Amocbo-
ceras serranm (J. Soweray) and Amoeboceras ovale (QUEN-
STEDT).

Age: It is difficult to establish the age of the Gerstenhiibel Beds
for lack of diagnostic ammonites. According to the miner-
alostratigraphic correlations by Gy & Persoz (1986, pl. 1), this
prominent limestone unit is somewhat younger than the latest
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Perisphinctes (Dichotomoceras) bifurcatus (QuesTept) and
considerably older than Euaspidoceras hypselum (OvpeL). The
age of Amocboceras cf. serratum J 31436 is therefore probably
the late Bifurcatus Chron.

4.1.25 Amoeboceras ovale (QUENSTEDT 1849)
PL 10, fig.2

Synonymy

1915 Cunlimurl\ ovale ou.«mm :m:nd SALFELD ~ SALFELD,

116, figs. 1 n

1988 mochoceras oo (Qu\srﬁm) ~ Marrin & Vheaszaowski,
1

ol

V1993 Amocboceras ovale (QUENSTEDT) ~ ATRops et al..pl.1. fig. 9

1994 Amocboceras ovale (QuesTEDT) ~ MATvA & Witkz
Pl 1. figs. 4-7,11-12

1954 Smisocens (At ovale (QuexsTEbT) -
Senraensc, p. 30, pl

Material: MNHB 1 25608

Locality: section RG 70, Gvai (1969, pl. 17), large quarry, Mel-
likon AG, bed 6. lower Crenularis Member.

Description: Dimensions D 35mm
Wh 13mm 37%
Wt - ot
U llmm 31%

The carbonate internal mould is septate to the diameter of
20mm. Three quarters of the last whorl are occupied by the
body chamber. There are 33 primary ribs on the last whorl. The
ribs begin on the rounded umbilical wall and first swing
strongly backward. On the internal part of the whorl sides the
primary ribs lean forward. In the middle of the whorl sides they
bend again slightly backward. The primary ribs end on the body
chamber somewhat above half the whorl height. Secondary ribs
appear in their place that are intercalated between the pri-
maries. There are 19 primary ribs and 24 secondaries on the I
half whorl. The high and narrow keel has smooth walls and fine,
sharp denticles.

Age: Grossouvrei Subchron of the Bifurcatus Chron to the
Hypselum Subchron of the Bimammatum Chron.

4.1.26 Amoeboceras tuberculatoalternans
(NIKiTIN 1878)
PL10. fig. 3

Synonymy
1915 umnumm tberculato-alternans NIKITY ~ SALFELD, p. 162,
4. with synonymy
v 1993 ,»lmmbuuma wberculatoalternans (NIkImN)
1.1, fig. 14

Arrors etal.,

Material: MNHB J 31462

Locality:section RG 76, Gya1 (1969. fig. 2), Hornbuck, Erzingen
D. bed 11, Hornbuck Member.

Description: Dimensions D 18mm
Smm  44%
Wt 7mm 39%
u Smm  28%

‘The carbonate internal mould is septate to the diameter of
11 mm. The last two septa are approximated and indicate that
this small specimen is adult. The primary ribs begin at the
rounded umbilical margin and lean slightly forward. In the mid-
dle of the whorl sides they become radial and form a distinct tu-
bercle. Beyond this tuberele the primary ribs are strongly at-
tenuated. They are again enhanced forming a tubercle at the
siphuncular marein. There the ribs tumn sharply forward and
vanish completely on the shoulders which are horizontal in
cross-section. The secondary ribs are intercalated at irrcgular
intervals. The keel is low and has smooth sides. It bears sharp
denticles.

Age: Bimammatum Subchron of the Bimammatum Chron.

Superfamily Perisphinctaceae STEINMANN 1890

Family Perisphinctidae STENmANN 1890

Subfamily Perisphinctinae STEINMANN 1890

Genus Perisphinctes WAAGEN 1869

Type species: Ammonites variocostatus BUCKLAND 1836
Subgenus Neomorphoceras ARKELL 1953

Subgeneric type species: Ammonites Chapuisi Oprer 1857

4.1.27 Perisphinctes (Neomorphoceras)
chapuisi (OrpEL 1857)
PL8.fig.6

Synonymy

1966 Perisphinctes (Neomorphaceras) chapuisi (Opeer) = ENAY,
3. with synonymy
1994 Neomorphoceras chapuisi (OPPEL) = SCHLEGELY
4

o p.62.

Material: MNHB J 26129

Locality: section RG 207, Gyl & MARCHAND (1982, fig.2), ex-
cavation beside water conduit in Churz Tal, Siblingen SH, bed
16b. upper Mumienkalk Bed.

Description: Dimensions D 18mm
Wh Smm 28%
Wt Smm 28%

U Smm 4%
The glauconitic, carbonate internal mould is septate to the di-
ameter of 12mm. The last two septa are somewhat approxi-

mated. The body chamber is complete to the peristome and oc-
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cupies two thirds of the last whorl. There is a conspicuous con-
striction before the peristome. A siphuncular furrow s visible on
the last quarter whorl of the phragmocone. On the last half
whorl of the phragmocone there are distinct, straight primary
ribs that are slightly prorsiradiate (inclined forward). They split
into two secondary ribs at two thirds the whorl height. The sec-
ondaries are interrupted at the siphonal furrow. The umbilicus
of the inner whorls is narrow, but it rapidly increases on the last
half whorl of the phragmocone. The last whorl covers the pre-
ceding one only slightly. The whorl thickness even decreases a
little from the end of the phragmocone to the aperture.

Age: late Antecedens Subchron to Luciaeformis Subchron of
the Transversarium Chron.

4.1.28 Perisphinctes (Neomorphoceras)
collinii (OppeL 1863)
PL8. fig.7

Synonymy

1966 Perisphinctes (Neomorphoceras) collinii (OPPEL) ~ ENAY, p. 444,

collinii (Opper) - Scuiamee, pl. 1, figs. 1-2
1994 Neomorphoceras collinii (OPPeL) - SCHLEGELMILCH
ig. 10

Material: MNHB 1 24170

3), excavation
ingen AG. upper Birmenstorf Mem-

Locality: section RG 230, Gyai (1977, pl. 11, f
north of Eisengraben, Gar
ber.

Description: Dimensions D 38.0mm
Wh  94mm 25%
Wt 95mm 25%
U 190mm 50%

The carbonate internal mould is septate to the diameter of
22 mm. The body chamber occupies almost the entire last whorl.
It ends at a constriction near the aperture, but the peristome it-
self is not preserved. At the end of the phragmocone there is a
faint siphonal furrow. The delicate primary ribs are straight and
radial. Somewhat above half the whorl height they split into two
secondary ribs that continue in the same direction. The secon-
daries are attenuated along a narrow siphonal band. The inner-
most whorl has a narrow umbilicus, but on the last whorl of the

the umbilicus be: tionately wider.
‘The thickness of the last whorl does not vary.
Age:lL is Subchron of the Chron.
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Subgenus Otosphinctes Buckman 1926

Subgeneric type species: Otosphinctes ouatius BUCKMAN 1926

4.1.29 Perisphi (Otosphi P
DE Lorror. 1901
PL2.fig.6

Synonymy

1989 Peris

hinctes (Otosphinctes) paturatensis bE Lorior ~ MELEN-
DEZ. p.270, pl. 36, figs. 2-7. with synonymy

Material: MNHB J 23277

Locality: section RG 208, Gvat (1977, pl. 11, fig.2), excavation
on Brunnrain, Uken AG. bed 9. upper Schellenbriicke Bed.

Description: Dimensions D 40.8mm
Wh 12.5mm 31%
Wt 12.8mm 31%

U 19.0mm 47%

‘The iron oolitic, carbonate internal mould is septate to the di-
ameter of 27mm. The last two septa arc approximated. Two
thirds of the last whorl are occupied by the body chamber. The
specimen is a complete adult with the peristome and on one
side with part of a lappet. The primary ribs are straight and ra-
dial. They begin at the umbilical suture line and bifurcate at
about two thirds the whorl height. The secondary ribs are faint
‘They have the same direction as the primaries and are not at-
tenuated at the siphonal side. There are deep and narrow con-
strictions every half or two thirds a whorl. The last constriction
is directly before the peristome. A pair of parabolic nodes is on
the body chamber at the diameter of 34 mm. The inner whorls
have a depressed section.

Age: Cordatum Subchron of the Cordatum Chron.

4.1.30 Perisphinctes (Otosphinctes)
siemiradzkii Enay 1966
PL.8,fig. 1 - text-fig. 41

Synonymy
1966 Perisphincies (Otosphincies) siemiradzkii n.sp.~ ENaY. p.458.
1.26. fiy
1982 Perisphinctes (Otosphinctes) siemiradzkii ENAY = DEBRAND-
saRD. pl. 14, fig 4
v 1989 Perisphinctes (Otosphinctes) siemiradzkii ENAY ~ FISCHER &
6

vai, fig.
Material: MNHB J 23656

Locality: section RG 230, Gyat (1977, pl.11. fig.3). excavation
north of Eisengraben, Gansingen AG. upper Birmenstorf Men-
ber.
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Description: Dimensions D 102mm
Wh  28mm 27%
Wt

u 52mm 51%

‘The carbonate internal mould is septate to the diameter of
69mm. The body chamber occupies seven cights of the last
whorl. Ttis probably complete, because the two last ribs are ap-
proximated and lean abnormally forward. The maximum di-
ameter of the specimen must have been 112mm. The primary
ribs are sharp and straight. They begin at the umbilical suture
line and are inclined 9-14° forward. Many of them are undi-
vided, but most split into two secondary ibs at two thirds the
whorl height. The secondary ribs are not attenuated on the
siphonal side. They have the same dircction as the primary ribs.
The section of the inner whorls is almost circular, but slightly
depressed. At the end of the body chamber the whorl height ap-
proaches the whorl thickness. The rib curve of the specimen
from Gansingen (text-fig.41) closely resembles the curve of the
holotype in Exay (1966, fig. 131).

Agerl Subchron of the | Chron.

Subgenus Arisphinctes BUCKMAN 1924

Subgeneric type species: Arisphincies ariprepes BUckman 1925

4.1.31 Perisphinctes (Arisphinctes) plicatilis
(Sowersy 1817)
PL 3, fig. 1 - text-fig. 42

Synonymy

V1966 Perihincts (Arsphincte) ,,hmm (SowErsy) -
P.416.plL 19, fig.2, with sy
v1972a Per:rphmelr( risphinces)platis (Soweem) -
MALINOWSKA, p. 184, text-fig. . pl. 4, figs. 1-2
¥ i0m 19720 Persphivetes (Arisphintes)plictls (oonveaay) -
ALINOWSKA, . 18, pl. S, fig. 1
1973, Persphinetes (Arisphincies) plicarils (Soweksy) -
. 111,pl.2,fig. 4
Hon 1974, Perisphinees (drispiinees) plsill (Sowumv)
Srauetkos, p. 160, pl. 17, fig. 2, pl. 1
Perisphineies (Arisphinetes) ,mmum Goweam) -
SaPUNOY, .76, pl. 17. fg. 3
Perisphinctes (Anv/lhmrh'(} plicatils (Soweras) -
MeLENDEz, S,
hinetes lArupIxm(uSl [mumlu (SowERsy)
FLENDEZ, pl. 23,
Perisphinctes (A mphmum plicatlis (Sowerny) -
e

1979

21984

1o 1984

V1989

71989 Perisphinctes (An'lllvlm‘rz:] Pplicatilis (Sowersy)
ELENDEZ, p. 229

Perisphincies IAmpIumn‘\ ) plicatls (Sowrwny) -
ELENDEZ, pl.

Perisphinctes !Krnnnn:p/wule\) plictl Sowen) -

SCHLEGELMILCH, p.59. pl. 18, fig. 2

non 1989

1994

Material: MNHB J 24633

Locality: section RG 81b, Gyai (1977, pl. 11, fig. 6). excavation

Ribs per whorl
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Fig.41: Rib curve of Perisphinctes (Otosphinctes) siemiradzkii Exay
MNHB J 23656,

Ribs per whorl
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Fig.42: Rib curve of Perisphincres (Arisphinctes) plicatilis (Sowerny)
NNHE 1 2463,
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below Riickolterenbuck, Gichlingen SH. bed 13, Mumien-
mergel Bed.

Description: Dimensions D 105mm
3Smm 33%
Wt 29mm 28%
u 44mm 42%

The glauconitic, carbonate internal mould is wholly septate. The
primary ribs are fine, low and blunt. They begin at the umbilical
‘margin. The ribs are straight on the flat, convergent whorl sides
and lean about 8° forward. They split on the siphonal margin
into two. feeble secondary ribs. Unsplit primaries are not un-
common. The secondary ribs continue in the same direction as
the primaries. They almost vanish along a narrow siphonal
band, The siphonal side is rounded.

Age: Densiplicatum or early Antecedens Subchron of the
‘Transversarium Chron.

4.1.32 Perisphinctes (Arisphinctes) helenae
DE Riaz 1898
PL3, fig.2 — text-fig. 43
Synonymy
v 1989 Pemp/umm (Arisphinctes) helenae b Riaz - Fiscuek & Gyal,
SA

21989 I’m\phnnm (Arisphincres) helenae DE RIAZ - MELENDEZ,
P.233, pl. 24, fig. 1, with synonymy

Material: MNHB 1 24575

Locality: section RG 81b, Gyat (1977, pl. 11, fig. 6), excavation
below Rickolterenbuck, Giichlingen SH, bed 14a, lower Mu-
mienkalk Bed.

Description: Dimensions D 92mm
Wh 27mm  29%
Wt 20mm 22%
U 46mm  50%

‘The glauconitic, carbonate internal mould is wholly septate. The
section of the last whorl s trapezoidal with flat, slightly conver-
gent whorl sides. There is a pronounced siphonal margin, and
the siphonal side is only moderately rounded. The primary ribs
are straight, low, but sharp. They lean about 10° forward. The
primaries begin on the inner whorls at the umbilical suture line.
but on the last whorl there is a smooth band at the base of the
rounded umbilical wall. The primary ribs are somewhat drawn
backward on the umbilical wall. A few of them are simple. Most
of them split into two secondary ibs that have a stronger for-
ward inclination than the primaries. The point of bifurcation is
high on the whorl sides. at 83 % of the whorl height. The sec-
ondary ribs are strong. They are not attenuated at the siphonal
side where they form a forward leaning arc.

Subchron of the T Chron.

Age: d

82

Subgenus Dichotomosphinctes BUCKMAN 1926

Subgeneric type species: Perisphinctes cf. Wartae Bukowski mu-
tatio antecedens SALFELD 1914,

4.1.33 Perisphinctes (Dichotomosphinctes)
antecedens SALFELD 1914
P13 fig. 4 — text-fig. 44

Synonymy

1982 ALFELD —
DEBRAND-Pssarp. pl. 13, fig.2
1989 Perisphinctes (Dichotomosphinetes) antecedens SALFELD

Meypoes, 29 l.41. s 13, withsynonymy
"

v 1989 FELD —

Fisciisn & Gvoi, fig. 5D
Material: MNHB 1 24701

Locality: section RG 207, GYGI & MARCHAND (1982, fig.2), ex-
cavation beside water conduit in Churz Tal, Siblingen SH, lower
Mumienkalk Bed 16a.

Description: Dimensions D 120.0mm
Wh  320mm 27%
Wt 325mm  27%
U 620mm 52%

‘The glauconitic, carbonate internal mould is septate to the di-
ameter of 107 mm. The body chamber forms one fourth of the

Ribs per whorl

0 100 200

Diameter in mm

Fig.43: Rib curve of Perisphinctes (Arisphinctes) helenae DE Rixz
MNHB 124575,
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last whorl. The strong primary ribs are straight and sharp. They Ribs per whorl
begin on the umbilical wall and bifurcate regularly at 80 % of

the whorl height. They have a mean inclination of 9° forward. N

The secondary ribs are strong. They bend a little more forward

. . : 100
than the primaries and form a forward leaning arc at the il
siphonal side. There are deep constrictions. The whorl sides are
slightly convex and convergent. The siphonal side is rounded.
80
Age: Subchron of the T ium Chron. N
» " 4;
+.1.34 Perisphinctes (Dichotomosphinctes)
clisabethae br Riaz 1898 |
PL3, fig. 5~ text-fig. 45 B
Synonymy ‘T [
1966 Perisphinctes (Dichotomosphincies) elisabethae bk Riaz S
ENAY, p. 490, pl. 30, figs.4, 5, pl. 31, figs. 26, with synonymy 20
non 1977 Perisphinctes (Arisphinctes) elisabethae (pr Rixz) — i
Lfig. 1
1980  Perisphinctes (Dichotomosphinctes) elisabethae i Rinz - 1
ROCHWICZ-LEWINSKI, p.210), g |
1981 Perisphincies (Dichotomosphinctes) elisabethae e Rixz— 0 100 200
NAY & BoutLice. pl.2, fig. 3

101 1987 Perisphinctes (Arisphinetes) elisabethae (i Risz) -
ZigGLix, pl.1, fig, 4

Diameter in mm

ﬂjtfm:p/"m:lﬂ)z’/’mbfl/ﬂ"' DF Riaz Rib curve of Perisphincies (Dichotomosphinctes) antecedens
SE 01

ER & Gyor, fi SavreLn MNHB J 2471

i  fig.
701 1994 Perisphinetes (K ranaosphinctes) elisabethae o Rixz -
ScHLEGELMILCH, .60, pl. 18, fig. 3

Material: MNHB J 24528

Locality: section RG 81b. Gyar (1977, pl. 11, fig. 6. excavation
below Rickolterenbuck, Giichlingen SH. bed 14a, lower Mu-
mienkalk Bed. Ribs per whorl

Description: Dimensions D 77 mm
Wh 24mm  31%
Wt 2lmm 27%
U 34mm 4%

The glauconitic, carbonate internal mould is seplate to the di-
imeter of 80 mm. One eighth of the last whorl is oceupied by the
rody chamber. The fine. but sharp primary ribs are slightly pro-
onvex. On the inner whorls they begin at the umbilical suture
inc. On the last whorl the base of the umbilical wall is smooth.
et the primary ribs begin on the rounded umbilical margin
vhere they first swing somewhat backward. On the whorl sides
he ribs have amean forward inclination of 11°. Some of them are
imple. but most of them split on the siphonal margin into two
ccondary ribs. The secondaries have a stronger forward inclina-
on than the primary ribs and form a proconvex arc at the
phonal side. They may locally be attenuated at a shallow
phonal furrow on the phragmocone. The point of bifurcation is
80 % of the whorl height. The whorl sides are flat and slightly
onvergent. The siphonal side is rounded cxcept where there is a
irow. Two shallow constrictions are visible on the last two
fols. Diameter in mm

Figds: Rib curve of Perisphincres (Dichotomosphinetes) elisabethac
: late / dens Subehron of the Tr ium Chron.  Dr Rixz MNHB J 24328,

2
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4.1.35 Perisphinctes (Dichotomosphinctes)
luciaeformis ENaY 1966
PL 5. fig. 4 - text-fig. 46

Synonymy

1966 Perisphinctes (Dichotomosphinctes) luciaeformis n.sp.~ EXaY.

1984 I'enwhlm ctes (Dichotomosphincres) luciacformis Exay -
7.p.602, pl. 45, figs, 12, pl. 46, figs. 1 -4, 2 pL.47,

1989 P.mpmm ts (Dichotomosphinces) Iuciaeformis ExaY ~Mr-
301, pl. 45, figs. 1-2. pl. 46, figs. 47.6igs 24
V1989 P(mphmun (Dichotomosphincres) Iurmsﬁmmr Exav - Fis-
ek & Gvor, fig. 6 D
1990 Perisphinctes (Dichotomosphinctes) luciacformis Exay =
FoxTana,p. 75, pl. 2.figs. 1-4

Material: MNHB J 23652

Locality: section RG 212, Gvat (1977, pl. 11, fig.7), excavation
above the shooting range in Churz Tal, Siblingen SH, bed 10,
glauconitic bed of the lowermost Effingen Member.

Description: Dimensions D 117mm
Wh 36mm 31%
Wt 28mm 24%
U 55mm 47%

The glauconitic, carbonate internal mould is septate to the di-
ameter of 77 mm. The body chamber occupies two thirds of the
last whorl. The primary ribs are low, but sharp. They begin on the
lower part of the rounded umbilical wall and are straight or al-
most imperceptibly proconcave. On the last whorl there are
eleven unsplit primary ribs. They lean 8° forward. Most of the
primaries split at about 72% of the whorl height into two sec-
ondary ribs. The secondaries have a slightly greater forward in-
clination than the primary ribs. They form a proconvex arc on
the siphonal side. At the end of the phragmocone and at the be-
ginning of the body chamber there is a narrow and shallow
siphonal furrow that is not deep enough to interrupt the sec-
ondary ribs. The last whorl covers the preceding one by only
16 %. The sides of the last whorl are slightly convex and con-
verge very little. The siphonal side is rounded. The constrictions
are narrow and not deep. They are commonest on the innermost
whorls

Age: L Subchron of the Chron.
Subgenus Dichotomoceras Buckman 1919
ic type species: [ Buck-

MaN 1919

4,136 Perisphinctes (Dichotomoceras) rotoides
RoncHADzE 1917
P19, fig. 1 - text-fig. 47
Synonymy
V1917 Perisphinctes rotoides n.sp.— RoxciabzE. p.11.pl. 1. fig. 8

Ribs per whorl

0 100 200
Diameter in mm

Fig. 46: Rib curve of Perisphinctes (Dichotomosphincres) luciaeformis
Exay MNHB ] 23652

Ribs per whorl

T
L 100 200

iameter in mm

Fig. 47: Rib curve of Perisphinctes (Dichotomoceras) rotoides Rox-
crapze MNHB J 27971
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non 1937 Perisphinctes (Dichotomosphinctes) rotoides
26~ ARKELL, . 90, pl. 16, figs. 1-7
Perisphinetes (Dichotomosphinctes) rotoides
NCHADZE - SIEGHRIED, p. 309, pl.F, fig.2
1959 Dichotomosphinctes rotoides RONCHADZE - COLLIGNON,
pl. 64, fg. 2

1966 Feplphincis (013 lm,mm,./mmm rotoides Roxciiabze
NAY, 38 11.non fig. 10

non 19751 Pmplumm [Dichotamosphinctas rotoldes
CHADZE ~ BROCHWICZ-LEWINSKL, pl. 3, fig. 2

non 1976 P{-mp/wu tes (Dichotomosphincies) rotoides Roxcinanzr:

2.1

non 1952

non 1977 I'e/nplmnn‘r 1IJrc/mlummplA!luw)] mlvull.) RoxcHapze
fig.6.
non 1979 rem,.mmm [[J:dmmmnVp/u/nlal il Roscrsos
ig. 1
non 1984 nmphmcm (DiEhoicmolpliness] ool Rovesasee
[aRkowskt, pl. 14, fig. 6

Material: MNHB J 27971

Locality: section RG 276, Gyar er al. (1979, fig.3), Chalch
quarry, Holderbank AG, bed 46, lower Effingen Member,

104 mm
32mm 31%
Wt - -

U 49mm 47%

Description: Dimensions D

‘The carbonate internal mould is septate to the diameter of ca
68 mm. The exact figure cannot be established, because the in-
ner whorls are compressed in the plane of the spiral axis. Three
quarters of the last whorl are occupied by the body chamber.
The primary ribs are strong and sharp. They begin at the um-
bilical suture line and swing somewhat back on the rounded
umbilical wall The primaries are straight on the whorl sides ex-
cept near the aperture where they are slightly proconvex. They
have a forward inclination of about 10°. The primary ribs split
up into secondary ribs at 73 % of the whorl height. On the body
chamber there are mostly two and sometimes three secon-
daries per primary rib. The secondary ribs are a little more in-
clined forward than the primaries. The secondary ribs are in-
terrupted along a short siphonal furrow at the beginning of the
body chamber. The specimen seems to be a complete adult, be-
cause the last primary ribs are slightly proconvex and approxi-
mated.

Discussion: ARKELL (1957 . 90) assigned the name rofoides to
small D chron in Eng-
land. He did not measure the innermost whorls of the cast of
RoNcHADZE's holotype exactly enough to recognize that the rib
curve first falls to the diameter of 40mm and only then begins
10 ascend (ARKELL, 1937, text-fig. 23, compare with tex-fig 47
of this paper). Exav (1966, fig. 137) has measured the inner
whorls of the holotype in more detail, but the subtle morpho-
logical difference in the ribbing as well as the considerable age
difference between the French and the English material appar-
ently did not occur to him.

On September 3 in 1980 the upper part of the section RG
276 at Holderbank AG has been re-excavated. Four specimens
of Perisphinctes rotoides RoNcHapze could be collected from
bed 46 (Gya1 & PErRsoz 1986, p.422), this is to say from above

of the

bed 42 with Larcheria schilli (OppEL). It became apparent from
the rib curves that these specimens were early representatives
of Dichotomoceras MNHB J 27971 as described above agrees
very well with the holotype of rofoides Roxciapze 1917.

R. Gygi explained this o E. Cariou when he inspected his
collection at Basel in 1987. This lead CaRiou & MELENDEZ
(1990.p. 144) and Cariou et al. (1991, p. 704) to introduce a new
Rotoides Subzone based on section RG 276 at Holderbank,
Switzerland, (see Gvar 1990b), a section near Pamproux.
France, and another section at Moscardon, Spain. Therefore
Perisphinctes (Dichotomosphinctes) rotoides ARKELL.non Rox-
cHapzE has to be given a new name. During the preparation of
this manuseript. GLowNIAK (1997, p.45) named it arkeli n. sp.

Age of MNHB J 27971: Rotoides Subchron of the Bifurcatus
Chron.

4.1.37 Perisphinctes (Dichotomoceras)
stenocycloides STEMIRADZKT 1898
PL9.fig.3

Synonymy

1989 Perisphinces (Dichotomoceras) stenocycloides
SIEMIRADZKI ~ MELENDEZ, p.311. pL51. figs. 1-5. with synoymy

Material: MNHB J 23728

Locality: section RG 276, Gyar et al. (1979, fig.3), Chalch
quarry, Holderbank AG, bed 50, lower Effingen Member. The
specimen has been excavated in 1975, at a time, when the sec-
tion of the Birmenstorf and the lower Effingen Member was
only partially visible. The complete section RG 276 became ac-
ible in 1978 and was then measured. The fossil horizons ex-
cavated in 1975 could then be casily identified, because the out-
crop runs very obliquely through the section.

ce

Description: The specimen is compressed in an axial plane of
the spiral. The diameter, the whorl height and the umbilicus
have therefore been measured in the axial plane which is at an
angle of 45° against the plane of maximum compression.

Dimensions: D 92mm
28mm 30%
Wt 26mm  28%
u 44mm  48%

The carbonate internal mould is septate to the diameter of ca
75mm. Two thirds of the last whorl are occupied by the body
chamber. The primary ribs arc strong, sharp and straight on the
whorl sides. They begin on the lower part of the rounded umbil-
ical wall. On the wall they are either straight or swing a little
backward. At the whorl sides the primary ribs have a forward
inclination of 0-3°. They split into two secondary ribs at 75 % of
the whorl height. The forward inclination of the secondaries is
greater than that of the primarics. The secondary ribs form a
proconvex arc on the siphonal side. They are strong and sha
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the primaries. At the end of the phragmocone and at the begin-
ning of the body chamber there is a shallow siphonal furrow that
reduces the height of the secondary ribs. The last whorl covers
the preceding one by 25 %, so that the point of bifurcation of the
primary ribs lies just beneath the umbilical suture line.

Discussion: On the last but one whorl of SiEMIRADZKI's holo-
type the point of bifurcation of the primary ribs is visible. This
is also the case with the specimens figured by DuoNG (1974,
pl.7.figs 1 and 5). This seems to be a minor difference between
MNHB J 23728 and the holotype. All other measurable charac-
ters agree well with the type.

Age: Stenoeyeloides Subehron of the Bifureatus Chron.

4138 Perisphinctes (Dichotomoceras)
bifurcatoides Exay 1966
P19, fig.2 - text-fig. 48
Synonymy
1989 I"enrplun:u-r Ullrlmlnmnrcum bifurcatoides
ENAY - MEL

NDEZ, p. 315, pl. 52, figs. 1-3, pl. 53, figs. 13, pl. 54,
figs. 1-4, with synonymy

Material: MNHB J 23704

Locality: section RG 276, Gyar et al. (1979, fig.3). Chalch
quarry, Holderbank AG, bed 50, lower Effingen Member.

Description: Dimensions D 101.6mm
Wh  330mm  32%
Wi - -
u 450mm  44%

‘The carbonate internal mould is septate to the diameter of
58 mm. Three fourths of the last whorl are occupied by the body
chamber. The primary ribs begin on the rounded umbilical wall.
There they swing backward. On the sides of the inner whorls
the primary ribs are straight and have a forward inclination of
about 10°. They are strong and sharp. On the body chamber the
inclination of the primaries decreases to zero. On the rear part
of the body chamber they are proconcave, but they become
proconvex near the aperture. At about 75 % of the whorl height
the primary ribs split into two secondary ribs. On the body
chamber are two unsplit primaries and one intercalated sec-
ondary rib. The secondary ribs are strong and high. Their for-
ward inclination is greater than that of the primaries. The last
whorl covers the preceding one by ca 25 %.

Age: Stenocycloides Subchron of the Bifurcatus Chron.

Ribs per whorl

0 100 200

Diameter in mm

Fig.48: Rib curve of Perisphinctes (Dichotomaceras) bifurcatoides
Enay MNHB J 23704,

4.1.39 Perisphinctes (Dichotomoceras) duongae
MELENDEZ 1984, emend. Gyot
PLY. fig.4 - text-fig. 49

Synonymy

1984 Perisphinctes (Dichotomoceras) duongi sp.nov.~ MELENDEZ,

P.643. pl. 56, figs. 1-6

1989 Perisphinctes (Dichotomoceras) duongi sp. nov.~ MELENDEZ,
p.325, pl. 56. figs. 1~

Emendation: MELENDEZ (1984, p.643) introduced the name
duongi in order to honour the late Miss Dara-Moni Duong
of Cambodia, author of DuonG (1974). According to the arti-
cles 31 and 32¢ of the INTERNATIONAL CODE OF ZOOLOGICAL
NOMENCLATURE (1985), the name must be changed into duon-
gae because of the female sex of the person the name relates
o.

Material: MNHB J 2:

Locality: section RG 226, R. Gyai (1973, fig. 3), road cut north
of Jakobsberg quarry, Auenstein AG, not in sifu, lower Effingen
Member.

Description: Dimensions D 90mm
29mm  32%
Wit 25mm  28%
U 38mm 42%
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Ribs per whorl
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Fig.4%: Rib curve of Perisphinctes (Dichotomoceras) duongac M-
LENDEZ MNHB J 23533,

The carbonate internal mould is septate to the diameter of
62mm. Three quarters of the last whorl are occupied by the
dy chamber. The primary ribs begin on the perpendicular
umbilical wall where they are inclined backward. The primary
ribs are straight on the subparallel. slightly convex whorl sides.
They arc strong and sharp. Their forward inclination is about
30° on the innermost preserved whorl and decreases 1o 8° on
the body chamber. The primary ribs split at 69 % of the whorl
height into two sccondaries. The secondary ribs are also strong
and sharp. Their forward inclination is only a little greater than
that of the primaries. They form a proconvex arc on the
siphonal side, There is a short, very shallow siphonal furrow at
the end of the phragmocone and at the beginning of the body
chamber. The last whorl covers the preceding one by 32 %, s0
that the points of bifurcation of the primary ribs are only occa-
sionally visible on the inner whorls.

Age: According to MELENDEZ (1989, p. 330), the taxon occurs in
the late Stenocycloides Subchron of the Bifurcatus Chron.

4.1.40 Perisphinctes (Dichotomoceras)
cf. bifurcatus (QUENSTEDT 1847)
P18, fig.3

Material: MNHB J 23543
Locality: seetion RG 226, Gyar (1973, fig. 3), road cut north of

Jakobsberg quarry, bed 55,2.3m above the base. lower Effingen
Member.

Description: The specimen is compressed in the equatorial
plane as well as slightly in an axial plane. The dimensions of the
specimen have therefore been measured in the axial plane
which is inclined 45° to the axial plane of maximum compres-
sion. The measured dimensions are then only approximate:

D S5mm

Wh 18mm  33%
wt - -

U 22mm 42%

The marly internal mould is septate to the diameter of proba-
bly 52 mm. Somewhat less than a fourth of the last whorl is oc-
cupied by the body chamber. The primary ribs begin at the um-
bilical suture line. They swing back very little on the rounded
umbilical wall. On the whorl sides the primary ribs are straight.
Their forward inclination is 0-5°. The primaries split into two
secondary ribs relatively low, this s to say at 63 % of the whorl
height. The secondaries are slightly bent forward. The last
whorl covers the preceding one by only 17 %. so that the point
on of the primary ribs is well visible on the inner
whorls. In a letter dated at 9 December 1996, R. Enay re-
marked that the ribbing in this specimen is too dense for a typ-
ical bifurcatus.

o

Age: later part of Bifurcatus Chron.

Genus Subdiscosphinctes MALINOWSKA 1972a
Subgenus Subdiscosphinctes MALINOWsKA 1972a

kreutzi

type species:
1891

4.1.41 Subdiscosphinctes (Subdiscosphinctes)
Iucingae (FAVRE 1875)
PL5. fig. 1 - text-fig. 50

Synonymy
1966

Lith s (Discosphinetes)Iucingae (Favie) - Exav. p. 540.

l'|g$ 166, 16910 12,915 0. with synonymy

V1989 Subdiscosphinctes b nsplnnrrcr) Iucingae Fave
Fischeg & Gya, fig.6A

Material: MNHB J 23755

Locality: section RG 60, Gvar (1969, pl.17), Eisengraben,
Gansingen AG, not in situ. collected from the upper Birmens-
torf Member.

Description: Dimensions D 99mm
36mm  36%

Wiea 27mm  27%

U 3mm 3%

The carbonate internal mould is septate to the diameter of
S8mm. The body chamber occupies three quarters of the last
whorl. The primary ribs begin in the upper part of the rounded

87
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Ribs per whorl

o 100 200

Diameter in mm

Fig. 50: Rib curve of Subdiscosphinctes (Subdiscosphinctes) lucingae
(Favke) MNHB J 23755,

umbilical wall. They swing somewhat back on the umbilical
margin. On the slightly convex whorl sides of the phragmocone
the primary ribs are straight and lean 12° forward. On the body
chamber the primaries become increasingly proconcave, Some
of them are undivided, but most of them split into two sec-
ondary ribs at 67 % of the whorl height. The undivided primary
and the secondary ribs bend very little forward on the siphonal
‘margin and so form a proconvex arc on the siphonal side. Con-
strictions are common on the inner whorls. There are four con-
strictions on the last whorl.

Age:l Chron.

is Subchron of the

Subgenus Aureimontanites BRocuwicz-LEwINsKI 1975a

bo-

type species: Li
reale MaLINOWSKA 1972a

4.1.42 Subdi i (- i ites)
wojciechi n. sp.
P8, fig.5 - text-fig. 51

Synonymy

1972a  Lith cer kreutzi
Mar 21, pl. 27, figs. 1.2, pl. 2¢
L/lhm oceras (L:lh(u‘owrm) kn’mn (StEMIRADZKI) ~
Brocuwicz-Lewinski. pls. 1.2.3.4

1972

1975a Lith 5) kreutzi
Brocuwicz-Lewinskt, pl.21. fig.2
19754 Perisphincies kreutzi Sexirabzxt
pl. 22 fig.1
19754 Lithacoceras (Lithacoceras) Kreutzi sensu Brocuwicz-Lwix-
sk1, 1972 - Brocuwicz-LEwixskt, pl. 22, fig. 2
71975a Lithacoceras (Subdiscosphinctes) kreutzi sensu MALINOWSKA.
1972 - Brocuwicz-Lewinsii, pl. 22, fig.

~ Brocuwicz-LEWINSKI,

Holotype: Original to Brochwicz-Lewinski, 1972 pl. 1 Warsaw
University, Institute of Geology, Br 02/204.

Type locality: Zawodzie, Poland.

Type horizon: Platy limestones.

Derivation of the name: In honour of Wojciech Brochwicz-
Lewinski, author of many papers on Oxfordian perisphinctids
in Poland.

Diagnosis: Specics of the subgenus Aureimontanites with fine
biplicate ribbing on the inner whorls and swollen, distant pri-
mary ribs on the body chamber. The diameter of the complete
adult can be as much as 300 mm.

Material: MNHB J 23659

Locality: section RG 230, Gyai (1977. pl.11. fig.3). excavation

north of Gansingen AG. upper Mem-
ber.
Ribs per whorl
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Fig.51: Rib curve of Subdiscosphinctes (Aureimontanites) wojciechi
n.sp. MNHB J 23659,
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Description: Dimensions D 119mm
43mm 36%
Wt 29mm 24 %
U 44mm 37%

The carbonate internal mould is septate to the diameter of
123mm. One eighth of the last whorl is occupied by the body
chamber. The fine primary ribs begin above the smooth umbil-
ical wall, on the rounded umbilical margin where they swing
backward. On the slightly convex whorl sides the primary ribs
are cither straight or somewhat proconcave. There they have a
forward inclination of 12-15°, At 79 % of the whorl height the
primary ribs generally split into two secondary ribs, but many
primaries are undivided. The simple primary ribs and the sec-
ondaries bend forward on the siphonal margin and form a pro-
convex arc on the rounded siphonal side. The ribs are not at-
tenuated near the siphuncle. The rib curve (fig.51) rises in a
straight line from the diameter of 20mm to 60 mm. The curve
reaches a peak before the diameter of 120 mm with 103 ribs per
whorl and then begins to descend. The specimen is therefore a
macroconch and belongs to the subgenus Aureimontanites.

Affinitics: The inner whorls of Subdiscosphinctes (Aureimon-
tanites) wojciechi n.sp. resemble Subdiscosphincres (Subdis-
cosphinetes) kreutzi (SIEMIRADZKI) s0 much that there can be no
doubt that the new taxon is the macroconch of Subdis-
cosphinetes (Subdiscosphinctes) kreutzi, as has been assumed
by Brocwicz-Lewiskr (1972, p.478). Brocuwicz-LEwiNski &
Rozak (1976a, p.115) have drawn attention to difficulties in

of certain It is
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Fig. 52: Rib curve of Subdiscosphinctes (Aureimontanites) cracoviensis
(StemiraDZKr) MNHB J 23655.

the
therefore unadvisable to give the same specific name to the
macroconch and the microconch of a dimorphic pair as has
been suggested by Makowski (1963, p. 18). A new specific name
is therefore needed as is proposed here.

Age:l behron of the Chron.
4.1.43 Subdi: Aureil i
cracoviensis (SIEMIRADZKI 1891)
PL7.fig. 1 - text-fig. 52
Synonymy
1891 Perisphinctes Cracoviensis n.sp. — SIEMIRADZKI, p.48. pl. 3,

igs. 1,
non 1898 P(-nrphmrlmumm'fﬂnf\ SHEMIRADZKI - DE RIAZ, p.35,

RADZKI)

pL15,fig.1
1972 iacoseras (Dlioaphines) cricaiense (5
Brocwicz! 484, pL 10,1112, fig.2
19764 Subileosphincss craciensh (SImABE
Brocuwicz-LEwNsKi & Rozak, pl.30

Material: MNHB J 236

Locality: section RG 230, Gyai (1977, pl. 11, fig. 3), excavation
north of Eisengraben, Gansingen AG, upper Birmenstorf Mem-
ber.

D tion: Dimensions D 163 mm
Wh  S6mm  34%
wt o - -
U 64mm  39%

The carbonate internal mould is septate to the diameter of
101 mm. More than 80 % of the last whorl are occupied by the
body chamber. On the inner whorls the primary ribs begin at
the umbilical suture line. From there to the rounded umbilical
margin the primaries bend slightly back. On the somewhat con-
vex whorl sides the primary ribs are straight and lean §-15° for-
ward. The whorl section is oval. The low ribs are fine and blunt.
On the body chamber the primaries become proconcave, There
they start on the umbilical margin and leave the umbilical wall
smooth. Many of the primary ribs are undivided on the phrag-
mocone. The majority of them splits into two secondary ribs at
about 60 % of the whorl height. On the body chamber the num-
ber of secondary ribs per primary rib increases from two to four
towards the aperture, and the point of division becomes more
and more diffuse. The forward inclination of the secondary ribs
with respect to the primaries is slight on the phragmocone and
diminishes to zero at the end of the body chamber. The last
whorl covers the preceding one by 42 %. No constrictions are
visible on the inner whorls, but on the body chamber there are
two of them. The rib curve (fig. 52) rises steeply to the diameter
of 115mm and then descends just as steeply.

ibehron of the

Age:l Chron.
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Genus Larcheria TiNtantT 1961

Type species: Larcheria larcheri TiNtant 1961

4.1.44 Larcheria schilli (Oppe1 1863)
PL.8, fig. 2 - text-fig. 53

Synonymy

1966 Lithacoceras (Larcheria) schilli (OPPEL) ~ ENAY, p. 529,
pl.36.fig. 3, onymy
1982 Lnuhwm aff. schilli (OpreL) - M.

ARCHAND et al.,p. 104, pl. 1.

1984 memn schilli (Oveer)
™

1990 Larcheria schilli (Orree) ~

~ MELENDEZ ef al.,pl.4, fig. 2, pl.S5,
Foxtana, pl.4.fig. 1

Material: MNHB J 23534

Locality: section RG 226, Gyar (1973, fig. 3). road cut north of

Jakobsberg quarry, Auenstein AG, bed 46?. not in sit, lower
Effingen Member.

Description: Dimensions D 80.6mm
Wh 30.0mm  37%
Wt 220mm  27%
U 300mm 37%

The carbonate internal mould is septate to the diameter of
62 mm. The body chamber occupies the last half whorl. The pri-
mary ribs begin on the rounded umbilical margin. The lower
part of the umbilical wall is smooth. The ribs first bend a little
backward. On the converging whorl sides the primary ribs lean
8-10° forward. The primaries are straight or slightly proconvex.
Athalf the whorl height the primary ribs are attenuated, so that
the point of division into secondary ribs becomes indistinct. The
primary ribs split into two or three secondaries at about 60 % of
the whorl height. The secondary ribs bend forward. They form
4 proconvex arc on the rounded siphonal side. The last whorl
covers the preceding one by 36 %.

Age: Schilli Subchron of the Bifurcatus Chron.

Genus Passendorferia Brochwicz-Lewinsk 1973
Subgenus Passendorferia BRocHwicz-LEwiNski 1973

type species: BrocH-

Wwicz-LEWINSKI 1973

4.1.45 Passendorferia (Passendorferia) ziegleri
(BrocHwicz-LEwiNski 1973)
PL6, fig. 1 - text-fig. 54

Synonymy

v 1973 Nebrodites (Passendorferia) zicgleri n.sp. —
rocuwicz-Lewinskl,p. 311, pls. 15-18,pl.22, fig. 2
<1974 Perisphinctes (Arisphinctes) plicatilis (Sowerny) -
Sequemos, p. 160, pl. 18, fig. 2
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Fig. 53: Rib curve of Larcheria schilli (Opet) MNHB J 23534,
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Fig. 54: Rib curve of Passendorferia (Passendorferia) ziegleri (Brocu
wicz-Lewinskr) MNHE J 24079,




1976 Passendorferia ziegleri (Brocuwicz-Lewiski) -
SAPUNOY. PL6.
1977 mrmuiwfwm eglri Bioci
05, p. 360, pl. 2
non 1977 ﬂusmdw/mu .legkn BrocHwiCZ-LEWINSKI -
-quemos, pl. 3. fig. 3
1984 nmmmm/mu (Passendorferia) cf. ziegleri
WICZ-LEWINSKI) — MELENDEZ. p. 255, pl.2. fig.2
<. 1989 Frmmdﬂr/(rm (Passendorferia) cf. ziegleri
(BROCHWICZ-LEWINSKI) — MELENDEZ p. 138, pl.

LEWINSKE

2.2
Material: MNHB J 24079

Locality: section RG 230, Gvar (1977. pl. 11, fig. 3), excavation
north of Eisengraben. Gansingen AG, upper Birmenstorf Mem-
ber.

Description: Dimensions D 269mm
Wh  57mm 21%
W - -
U 168mm  62%

The carbonate internal mould is septate to the diameter of
212mm. The body chamber of the undamaged specimen oceu-
pied at least two thirds of the last whorl. The primary ribs are
fine and blunt on the inner whorls. On the outer whorls they be-
come stronger and disproportionally widely spaced. The pri-
mary ribs are straight and radial. They begin close to the umbil-
ical suture line. At the diameter of 150 mm many primary ribs
split into two low. blunt secondary ribs at about 80% of the
whorl height. The last split rib isat the diameter of 180 mm. From
there on the ribs are simple and become stronger towards the
‘aperture. They are not attenuated at the siphonal side. The whorl
section is nearly circular on the inner whorls. The outer whorls
are trapezoidal with rounded umbilical and siphonal margins.
‘The siphonal side is rounded. The coiling is extremely evolute,
serpenticone. The last whorl covers the preceding one by only
10 %. Constrictions occur every three fourth of a whorl at small
diameters and cvery two third of a whorl at great diameters.

Age:L Subchron of the Transversarium Chron.

Subgenus Enayites BRochwicz-LewiNski & Rozak 1976

Subgeneric type species: Ammonites birmensdorfensis Moksci
1867

4.1.46 Passendorferia (Enayites) birmensdorfensis
(Moksch 1867)
PL5, fig.2 - text

Synonymy

1989 Passendorferia (Enayites) hunn'nrdmﬁ'usir (Moscr) -

ELENDEZ, p. 157, pl. 1, figs. 5~ 12, with synonymy

21990 Passendorferia rc.myum/ hmm'nxdvrjensu (Mo
Cuawretal..pl. 1. fig,

Material: MNHB J 31607

Ribs per whorl

T
o 100 200
Diameter in mm

Fig.55: Rib curve of Pussendorferia (Enayites) birmensdorfensis
(Moescn) MNHB 1 31607.

Locality: section RG 32, Gyar (1969, pl.17), Schellenbriicke,
Kaittigen AG, bed 7, lower Birmenstorf Member.

Description: Dimensions D 69.0mm
Wh 183mm 27%
Wt - -
U 370mm 54%

‘The carbonate internal mould is septate to the diameter of
38mm. The entire last whorl is occupied by the body chamber.
‘The last two septa are approximated. The specimen then is an
adult microconch. The peristome is broken off, The fine primary
ribs begin just above the umbilical suture line and are straight
and radial. About half of them are undivided. The others split
into two secondary ribs at about 75 % of the whorl height. The
last whorl covers the preceding one by only about 10 %. Never-
theless, the points of division of primary ri
the inner whorls. The secondary ribs are radial just like the pri-
maries. At the beginning of the body chamber they fade away
almost completely along a narrow and shallow furrow along the
siphonal line. The whorl section is almost circular to thick-oval.
Constrictions appear about every three quarters of a whorl.

Age: Luciaeformis Subchron of the Transversarium Chron,
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Genus Wegelea nov. gen.

Type species: Perisphincies gredingensis WEGELE 1929, p.49,
pl.1. fig. 7 (holotype by monotypy).

Diagnosis: Large perisphinclid with a relatively narrow umbili-
cus. The ribbing is weaker and blunter than in Larcheria. The
whorls are much higher than thick. The peristome is simple.
without lappets.

Derivation of the name: The name refers to L. Wegele, the au-
thor of Perisphinctes gredingensis.

‘Temporal range: Late Bimammatum Chron.
4.1.47 Wegelea gredingensis (WEGELE 1929)
PL13.fig. 1 - text-fig. 56

Synonymy

1929 Perisphinctes gredingensis . sp.~ WeGELE, p. 49, pl. 1. fig. 7
Material: MNHB J 31720

Locality: section RG 85 (detailed section unpublished, for con-

densed version see Gyal, 1969, pl. 19, upper section), Wisse
Rise, Beggingen SH, bed 55, upper Kiissaburg Member.

Description: Dimensions D 145mm
Wh  50mm 34%
Wt 23mm 16%
U S5mm 38%

The carbonate internal mould is septate to the diameter of
about 71 mm. Only traces of septal sutures can be seen. Proba-
bly the entire last whorl is occupied by the body chamber. The
primary ribs begin on the rounded umbilical margin where they
swing back. The primary ribs are straight on the whorl sides.
Their forward inclination may be as much as 18° on the inner
whorls and diminishes 10 zero near the aperture. The primary
ribs are weak and blunt. They split at about half the whorl
height into two or three secondary ribs at the beginning of the
body chamber. Further towards the aperture there are regularly
three secondaries per primary rib. The primary ribs become so
faint in the middle of the whorl height of the body chamber that
the point of division into secondaries is indistinct. The secon-
daries bend slightly forward at the siphonal margin, but they be-
come radial near the aperture. The strength of the secondary
ribs increases from the point of division to the siphonal line
where the ribs are relatively strong, but blunt. The last whorl
covers the preceding one by 33 %. The whorl section is high-
oval with the greatest thickness not far above the umbilical
margin. A premature peristome is visible close to the end of the
last whorl (pl. 13, fig. 1).

Discussion: It is difficult to assign this characteristic perisphinc-
tid with a relatively narrow umbilicus, weak and blunt ribs and

an attenuation of the ribbing on the whorl sides to an existing
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Fig. 56 Rib curve of Wegelea gredingensis (WGLe) MNHB J 31720,

genus. TNtant (1959, p.129) thought it was a Larcheria and
Ena (1964, p.493) followed him in this. Tndeed, Wegelea n. g. i
morphologically very close to Larcheria, but there is a time gap
of three subzones between the two genera without intermedi-
ate forms. Exav (1966, p.518) classed Wegelea gredingensis with
Orthosphincres and assumed it was a microconch. This cannot
be done, because the umbilicus of Wegelea gredingensis is 100
narrow for Orthosphincies. Moreover. the ribbing of Wegelea
gredingensis cannot be compared with the ribbing of Orho-
sphinctes. The peristome of Wegelea is simple, without lappets.
‘These are the reasons why the new genus has been introduced
above.

Age: Hauffianum Subchron of the Bimammatum Chron.

Subfamily Idoceratinae Seatn 1924
Genus Idoceras BURCKHARDT 1906

Type species: Ammonites planula HERL in ZIETEN 1830.

4.1.48 Idoceras balderum (OPPEL 1863)
PL14,fig.3

Synonymy

1863 Ammonites Balderus Opp. - OvPEL, p.242, pl.67. fig.2
1878 Ammonites balderus Opver ~ DE LOLRIOL, p.94, pl. 15, fig. 7.

non fig.8
1929 Idoceras Balderus OpveL - WeaeL, p. 78, pl.9, fig.



1959 Idoceras balderum (OPPEL) ~ ZIFGLER, p.25. pl 1 f
1977 Idoceras (Idoceras) balderum (Ovprr) -
1980 Idaceras balderum (OppeL) ~ BARTHEL & S yvl 1 ﬁg

1987 Idoceras balderum (Orev) - ZigLex, pl.2. fig.2

Material: MNHB 1 31719

Locality: section RG 62, Gyat (1969, pl. 17), cliff west of Besser-
stein ruin, Villigen AG, bed 124, lower Wettingen Member.

Description: Dimensions D 480mm
Wh 180mm 38%
WL - =
U 180mm 38%

‘The carbonate internal mould was found lying flat at the upper
surface of a limestone bed. It is diagenetically compressed. The
inner whorls are totally flattened. The last septum of the phrag-
mocone can be seen only indistinctly on one side. The entire last
whorl is occupied by the body chamber. The primary ribs on the
rear part of the body chamber cither split into two secondary
ribs or remain simple. On the last half of the body chamber the
primary ribs fade away completely at half the whorl height.
Only close to the siphonal margin appear low, blunt secondary
ribs that are interrupted along the siphonal line. The secon-
daries bend strongly forward near the aperture, This and their
“flattened” appearance (sce ZIEGLER, 1959, p.26) indicate that
the specimen is adult in spite of its small size.

Age: Divisum Chron.

Genus Subnebrodites Seatr 1925

Type species: According to a letter by F. Atrops dated 16 Sep-
tember. 1996: Ammonites planula Quenstept (1888, pl. 108,
fig.2).

4.1.49 Subnebrodites planula (QUENSTEDT 1888)
PLI1fig.5

Synonymy

1888 Ammonites planla gigas
e 1983, Hocers (Subiebpollies) planida (Hiut'a 7

ScuamRe p.99, pl.1. figs. gs.1-2.pl..
pld.fig 1. \V)lhwnonvm)

QuenstEDr, p.978, pl. 108, fig.2
1N, 1830)
figs1-2,

Material: MNHB J 31723

Locality: section RG 84 (detailed section unpublished, for con-
densed version see Gyar, 1969, pl. 19, upper section), township
quarry, Hemmenthal SH. lower Wangental Member.

Description; Dimensions D 77mm
Wh 2Smm  32%
Wt - -
U 35mm 45%

The carbonate internal mould is septate to the diameter of
about 84mm. The hody chamber occupied at least three quar-
ters of the last whorl. The complete specimen must have had a
diameter of about 100 mm. The inner whorls are finely ribbed,
but on the body chamber the primary ribs are coarse and widely
spaced. The secondary ribs bend strongly forward and fade en-
tirely along the siphonal line. The whorl section is elliptic.

Age: early Planula Chron.

4.1.50 Subnebrodites laxevolutus
(FoNTANNES 1879)
P11, fig.4

Synonymy
Bl laxevolutum (FONTANNES) ~ ZIEGLER. p.28, pl. 1.
. with synonymy
21074 Idoceraslatevolida (FoxTaxes) - BARBULESCU, p. 41,
5

igs. 5
pars 1989 Ldoceras (Subnebrodies) laxevolutu (Fontanxes) sesu
Ziwotrx, 1959 - Scuamer. p. 101, pl.4, figs. 27, p

figs. 1-4, with synonymy

Material: MNHB J 32275

Locality: section RG 70, Gyai (1969, pl. 17), large quarry, Mel-
likon AG, bed 108, upper Letzi Member.

Des ion: Dimensions D 87mm
Wh 28mm 32%
wt - -
U 4lmm  47%

The carbonate internal mould is septate to the diameter of
55mm. The body chamber occupies seven eighths of the last
whorl. The body chamber is diagenetically compressed, whereas
the phragmocone is almost completely flattened. The primary
ibs begin at the umbilical suture line and lean a litle forward on
the whorl sides. The majority of them splits into two secondary
ribs. The secondary ribs bend forward and are strongly attenu-
ated along the siphonal line. There are 43 primary ribs on the last
whorl.

Age: Planula Chron.

4.1.51 Subnebrodites schroederi (WEGELE 1929)
PL13.fig.4

Synonymy

pars 1989 Idoceras (Subnebrodites) schroederi WEGELE — SCHAIRER,
104, pl. 7, figs. 1-8. with synonymy

Material: MNHB J 31714

Locality: section RG 82, Gyar (1969, pl. 16), quarry below

Steimiirlichopf in Churz Tal, Siblingen SH, bed 134, lowermost
Wangental Member.
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Description: Dimensions D 78mm
26mm 3%
Wt 17mm  22%
U 3Bmm 42%

‘The carbonate internal mould is septate to the diameter of
47mm. Three quarters of the last whorl are occupied by the
body chamber, The primary ribs swing somewhat back on the
umbilical margin. On the whorl sides the ribs are straight or
slightly proconcave and lean about 5° forward. The great ma-
jority of them splits into two secondary ribs. Only one primary
viby is unsplit on the last whorl. The secondary ribs are inter-
rupted along a relatively wide band along the siphonal side. The
last whorl covers the preceding onc by 34 %. There are 35 pri-
mary ribs on the last whorl

Age: early Planula Chron.

Family Ataxioceratidae BuckMaN 1921
Subfamily Ataioceratinae BUCKMAN 1921
Genus Orthosphinctes SCHINDEWOLF 1925
Subgenus Orthosphinctes SCHINDEWOLF 1925

Subgeneric type species: Ammoniles tiziani OpPEL 1863.

4.1.52 Orthosphinctes (Orthosphinctes)
(REINECKE 1818)
PI. 11, fig. 6, pl. 13, fig. 5  text-fig. 57
Synonymy
1966 un/unplmum (Orthosphincies) colubrinus (REINECKE) ~

nonymy
non 1966 I'ernphmua (Orthosplhincies) colubrinnus REINTCKE ~ Ax-

1972 Nautilus colubrinus REINECKE in HELLER & ZEtss, p.27, pl.4,
fig. 72

Material: MNHB J 31712, 1 32267

Locality of J 31712: section RG 82, Gyai (1969, pl. 16). quarry
below Steimirlichopf in Churz Tal, Siblingen SH. bed 134, low-
crmost Wangental Member.

Description of J 31712: Dimensions D 68.6mm
20.0mm 29%
Wt 18.0mm 26%
u 31.0mm 45%

The carbonate internal mould is septate to the diameter of
35mm. The body chamber occupies somewhat more than the
last whorl. The last constriction before the peristome is pre-
served at the end of the body chamber, but the peristome is
broken off. The primary ribs begin just above the umbilical su-
ture line and are mostly straight and radial. They are high, but
blunt. The primaries split at two thirds of the whorl height into
o secondary ribs. Three primary ribs are unsplit on the last
whorl. The secondary ribs bend a little forward and form a pro-
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.57: Rib_curve o( ()nlm\,llunum (Orthosphinctes)  colubrinus
(RunLuL) MNHBJ 3

convex arc at the siphonal side. They are slightly attenuated
along the siphonal line. The whorl section is oval with the great-
est thickness at about one third of the whorl height.

Discussion: The first tens of ammonites listed in the catalog by
ScHauroTH in the Naturkunde-Museum Coburg, Germany, be-
long probably all to the collection of 1 M.C. Reinecke. The
of the three specimens from Staffelstein listed under the
catalog number 42 compares well with the drawing by Rii-
NECKE (1818, pl. 12, fig. 72). Exactly the entire last whorl of the
specimen is occupied by the body chamber. In the copy of REr-
NECKE's booklet kept at Coburg the broken surface at the aper-
ture is drawn as being smooth. This may be an indication that
the type had at least a part of the body chamber. Nevertheless,
in the REINECKE copy kept at Bantz castle near Staffelstein, the
corresponding drawing no. 72 indicates that the last whorl of
the type ends with a septum. The type would then be a phrag-
mocone and be larger than the largest ammonite no. 42 in the
Coburg muscum. Judging from the Bantz copy. the type would
be lost. Under the circumstances, the matter cannot be decided,
and the neotype designated by Grver (1961, p.22, pl.2. fig.
without knowledge of Reinecke's collection must be further re-
tained.

Age: Earliest Planula Subchron of the Planula Chron.


http://msianc.es

Subgenus Praeataxioceras Atrovs 1982

isp L
(1898, p.188, pl. 26, fig. 46). designated by Arors (1982, p.50).

4.1.53 Orthosphinctes (Praeataxioceras) sp. gr.
laufenensis (SteMiRADZKT 1898)
Pl 11, fig. 1 - text-fig. 58

Locality: section RG 76, Gva1 (1969, fig. 2), Hornbuck, Erzingen
D, bed 12, Hornbuck Member.

Description: Dimensions D 82mm
Wh 26mm  32%
Wt 16mm  20%
U 39mm  48%

The carbonate internal mould js septate to the diameter of
52 mm. Three fourths of the last whorl are occupied by the body
chamber. The specimen is a complete adult with the peristome
and a lappet preserved on one side (pl. 11, fig. 1b). The primary
ibs begin close to the umbilical suture line and are straight and
radial. They are low but sharp. At about 60% of the whorl
height they split into two secondary ribs. A third. intercalated

ary rib is added to the majority of the primary ribs. The
secondary ribs are radial. The whorl section is elliptic. The last
whorl covers the preceding one by less than 20 %. Therefore the
points of division of the primary ribs are visible on the last but
one whorl, There s a straight and deep constriction before the
peristome.

Discussion: The described specimen J 31722 differs from the de-
scription and the figures by SIEMIRADZKI in several respects. The
whorl sides of the Basel specimen arc convex, not flat and con-
verging like in SEwiraKzKI's type. The peristome is straight and
radial. € ( ) (Quen-
STEDT, 1849, p. 161, pl. 12, fig. 3) is similar, but it has a narrower
umbilicus and prorsiradiate ribs. The type of Nautilus polygyra-
tus REINECKE (1818, p. 73, pl.5. figs. 45-46) could not be found
in the Naturkunde-Museum Coburg (Germany) where the Rei-
necke collection is kept. REINECKE (loc. cit.) stated that his spec-
imens of N. polygyratus came from Tremersdorf and Staffel-
stein. Tremersdorf must be an error, because, according to E.
Monnig, curator at the Naturkunde-Museum Coburg, the vil-
lage of Tremersdort is situated on Muschelkalk (late Triassic). A
large part of the specimens from the Late Jurassic in the Rei-
necke collection is from Mt Staffelberg above the town of
Staffelstein. The title of REINECKE's booklet says that these am-
monites have been collected from a ploughed field. Marly, fos-
siliferous strata of the carliest Kimmeridgian form a nearly flat
surface on the top of Mt. Staffelberg. The type of Nautilus poly-
gyraius REWECKE must then be of early Kimmeridgian age, as
GEvE (1961, p.21) concluded when he designated a neotype.

Subchron of the Chron.

Age

Ribs per whorl

o 100 200

Diameter in mm

8: Rib curve of Orthosphinces (Pracataxioceras) sp.gr. laufenen-
sio (Srstex ) MNHB ) 317

Genus Araxioceras FONTANNES 1879
Subgenus Parataxioceras SCHINDEWOLF 1925

Subgeneric type species: Ammonites lothari Ovper. 1863,

4.1.54 Ataxioceras (Parataxioceras)
lothari huguenini ATrops 1982
PI. 14, fig.2

Synonymy

1982 Atasioceras (. Poratosigeers) lotlar uguenin sp.
. . 206, , figs

PL7. figs.3-4,pl.9, fig. 4. pl.44, S.pl.ds,

Material: MNHB ] 26388

Locality: section RG 70, Gyar (1969, pl. 17), large quarry, Mel-
likon AG, bed 124, lower Baden Member.

Description: Dimensions D 72.5mm
Wh 27.0mm 37%
Wt 180mm  25%
U 250mm 3%

The carbonate internal mould is septate to the diameter of
47mm. More than one half of the last whorl is oceupied by the
body chamber. The primary ribs begin at the umbilical suture
line. On the last whorl they first swing back. They become very
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strong and sharp at the umbilical margin, then weaker in the
middle of the whorl sides. The primary ribs lean about 7° for-
ward on the sides of the last whorl. On the inner whorls the for-
ward inclination of the primaries is stronger. There the pri-
maries split into secondary ribs above the middle of the whorl
height, On the body chamber the lowest points of division are
below half the whorl height. At the end of the body chamber
there are five secondary ribs per primary. The secondary ribs
bend forward and form a proconvex arc at the rounded
siphonal side. The whorl sides are slightly convex. The umbilical
wall is high and vertical on the inner whorls and becomes
rounded on the last whorl.

Age: Lothari Subchron of the Hypseloeyclum Chron.

4.1.55 Ataxioceras (Parataxioceras) cf.
pseudoeffrenatum WEGELE 1929
PL 14, fig. 1 - text-fig. 59

Synonymy

1961 Atavioceras (Parataxioceras) pseudoeffrenatum
WEGELE ~ GEYER, .69, pl. 16, fig. 1, with synonymy

1992 Ataxioceras (Parataxioceras) pseudoeffrenatum
WEGELE — FINKEL, p. 240, non fig. 9, figs. 17,20

Material: MNHB J 31721

Locality: section RG 70, Gyai (1969, pl. 17). large quarry, Mel-
likon AG, bed 124, lower Baden Member.

Description: Dimensions D 111mm
Wh  37mm %
Wt 24mm  22%
U d6mm  41%

‘The carbonate internal mould is septate to a diameter of at least
78mm. The last half whorl is occupicd by the body chamber. The
primary ribs of the inner whorls begin at the umbilical suture
line. They swing slightly back on the low and rounded umbilical
wall. They are strongest at the umbilical margin. Their height
and forward inclination varies already on the inner whorls. The
forward inclination of the primary ribs is between 5° and 15°. On
the inner whorls the primaries split above half the whorl height
into secondary ribs. On the last whorl the primary ribs begin to
broaden already at the base of the convex whorl sides. The ribs
there split irregularly into 6 -8 secondary ribs. On the phragmo-
cone the secondaries bend slightly forward, but on the body
chamber they are radial. The last whorl covers the preceding one
by 36 %. The whorl section is high-oval.

Discussion: The figured specimen J 31721 is classed with reser-
vation with the taxon pseudocffrenatum WeGELE, because both
the holotype of WEGELE (1929, pl. 8. fig. 5) and the specimen fig-
ured by Gever (1961, pl. 16, fig. 1) are less densely ribbed and
have a slightly narrower umbilicus.

Age: Hypselocyclum Chron.
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Ribs per whorl

0 100 200

Diameter in mm

Fig.59: Rib curve of Awxioceras (Parataxioceras) cf. pseudoeffrena-
tum WeGeLE MNHB J 31721

Family Aulacostephanidae Spati 1924
Subfamily Pictoniinae Seat 1924
Genus Ringsteadia SaveLp 1913

Type species: Ammonites pseudocordatus BUAKE & HUDLESTON

1877

4.1.56 Ringsteadia suebica n. sp.
PL12. fig. 1 - text-fig. 60

Holotype: MNHB J 31724, ex collection L. Rollier in the Geo-
logical Institute of the Eidgendssische Technische Hochschule
(ETH) Zirich (see Gy, 1969, p. 101). Original to pl. 12, fig. 1.

‘Type locality: Dreifaltigkeitsberg above Gosheim near Spaichin-
gen,southern Germany (Rollier’s handwriting on the specimen).

Type horizon: To judge from the slightly glauconitic material of
the internal mold, the specimen is from the Knollen Bed
marker bed in the Villigen Formation.

Derivation of the name: from the Latin Suebia. a r
southern Germany.

Diagnosis: Large species of the genus Ringsteadia with a maxi-
mum diameter of the shell of about 400 mm and around 280 mm
of the phragmocone. The primary ribs are strong and blunt. The
secondary ribs fade away at the diameter of 220 mm.
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Fig.60: Rib curve of Ringsteadia suebica n.sp. MNHB J 31724,

Description: Dimensions D 316mm
Wh  96mm 30%
Wt 76mm  24%
u 131mm  41%

The slightly glauconitic, carbonate internal mould s septate to
the diameter of 282mm. Half of the last whorl is occupied by
the body chamber. The strong, but blunt primary ribs begin at
the umbilical suture line. The ribs are straight and have a for-
ward inclination of 15° at the diameter of 110 mm. There are ap-
parently three secondary ibs per primary rib. The secondary
ribs disappear at the diameter of 220mm, from where the
siphonal side becomes smooth. The whorl section is oval. The
primary ribs are reduced to broad. low waves with striae on the
body chamber.

Discussion: It is concluded from the whorl section, the slight in-
clination of the umbilical wall and the type of ribbing that the
specimen J 31724 belongs to the genus Ringsteadia. The holo-
type of the new species may be compared with Ringsteadia an-
glica SALFELD 1025502 that is kept in the collection of the Geo-
logical Survey of Great Britain at Keyworth, Nottingham,
England (sce SALFELD, 1917, pl. 13). This English specimen is
designated here as the lectotype of Ringsteadia anglica. The
specimen MNHB J 31724 from Gosheim is not conspecific with
R. anglica for the following reasons: It is somewhat larger, i
phragmocone has a diameter of 282mm as compared with
244mm in the lectotype of R. anglica. Ringsteadia suebica has
considerably thicker whorls than R. anglica. The siphonal side
of R. suebica is rounded, not angular. The rib curves of the two
taxa are similar (fig. 60). Ringsteadia anglica SALFELD is the clos-
est relative of Ringsteadia suebica n.sp.in northwest-curopean
Ringsteadiae.

Age: Latest Hauffianum Subchron of the Bimammatum Chron.
This means that the genus Ringsteadia probably survived some-
what longer in the submediterranean faunal province than in

the northwest-curopean faunal province (see 5.6, the Oxfor-
dian-Kimmeridgian boundary, below).

Subfamily Aulacostephaninae Seti 1924
Genus Rasenia SALFELD 1913
Subgenus Eurasenia Geves 1961

Subgeneric type species: Ammonites rolandi OrreL 1863

4.1.57 Rasenia (Eurasenia) trifurcata
(REINECKE 1818)
PL.14,fig.5

Synonymy

1961 Rasenia (Eurasenia) mﬂmmnmzmcm— Sever, p.93.pl. 1.
fig. 7, pl.19. fig. 3. pl. 22, fig, 4, with synonymy

Material: MNHB J 26452

Locality: section RG 70, Gvai (1969, pl. 17). large quarry, Mel-
likon AG. bed 124, lower Baden Member.

Description: Dimensions D 120mm
Wh  43mm  36%
Wt d4mm 37%
u 46mm  38%

The glauconitic. carbonate internal mould is probably wholly
septate. The primary ribs begin on the umbilical margin. There
are 16 primary ribs at all visible stages. The rib curve is there-
fore a horizontal straight line. The primary ribs are radial. high
and sharp. Their maximu elevation is at one third of the whorl
height. There they split into two strong secondary ribs. One, and
in one case, two secondaries are intercalated, so that there are
generally three sccondaries per primary rib. The secondary ribs
are somewhat attenuated along the siphonal line. They lean a
little forward. The whorl section is thick-oval (see GEYER, 1961,
fig. 123d).

Age: Hypsclocyclum Chron.

Genus Sutneria ZirreL 1884
Subgenus Sutneria ZITTEL 1884

Subgeneric type species: Nautilus platynotus REINECKE 1818

4.1.58 Sutneria (Sumeria) galar galar
(OpPEL 1863)
PL13,fig.3

Synonymy

1961 Sutneria (Sutneria) galar (OPPEL) ~
ymy

1974 Sumeria galar (OvpEL) ~ Barnutescu, pl. 40, figs.

1977 Sutneria galar (Ovrer) - ZigGLER, pl. 2, ig. 3

Grver, p. 132, pl. 4, fig. 7. with
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1987 Sutneria galar (Oveev) - ZigLer, pl. 1, fig. 2

1991 Sutneria (Suineria) galar (OppEL) ~ Scravee, pl. 19. fig. |

1994 Sumeria (Suineria) galar galar (OvPEL) - SciLEGELMILCH, . 112,
pL5

Material: MNHB J 23622

: section RG 239, Gyai (1990b. p.69), excavation at
bed 18. base of For-

Localif

‘mation.

Description: Dimensions D 26mm
Wh llmm 42%
WU I2mm 46%
U 6mm 23%

The slightly glauconitic carbonate internal mould is septate to
the diameter of 16mm. The body chamber occupies two thirds
of the last whorl. The peristome with lappets is preserved and
indicates that the specimen is a complete adult. The prima
ribs begin on the umbilical margin above the smooth and vert
cal umbilical wall. They split at onc third of the whorl height
into secondary ribs that bend back. The number of secondaries
per primary rib increases from two on the phragmocone to four
near the peristome. The secondary ribs are strong on the phrag-
mocone and become faint towards the aperture, The body
chamber has two abnormal bends so that it diverges from the
normal coiling spiral.

Age: Galar Subchron of the Planula Chron.

4159 Sutneria (Sutneria) platynota
(REINECKE 1818), morphotype A,
ScHAIRER 1970
PI13,fig.2

Synonymy

1970 Sutnerin (Sunerie) playnioa (Renwscre), morphotype A~
Schalke figs. 1-9. with synonymy

1977 Sumeria ,:Iunvuum(RH\r(\r) Zicrer. pl.

1987 Sutneria plarynota (REINECKE) ~ pl.2.fig.4

1991 Sumeria (Suineria) platynota (REINECKE) ~ Scitavee, pl. 19,
figs 23

1992 Sutneria platynota (REINECKE) ~ FINKEL

1994 Sumeria (Sumeria) platynoia (RENECKE)

p-112.pL.59. fig.4

2.3

8
CHLEGELMILCH,

Material: MNHB J 23630

Locality: section RG 239. Gyai (1990b, p.69), excavation at
bed 22, lower For-

mation.

Description: Dimensions D 200mm
Wh  80mm 40%
Wt 11.0mm  55%
U 47mm 24%
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The carbonate internal mould is septate to the diameter of
12 mm. Two thirds of the last whorl are occupied by the complete
body chamber. The peristome has narrow lappets. The specimen
is a complete adult, The primary ribs begin on the umbilical mar-
gin and first swing back. On the whorl sides they become radial.
On the phragmocone the primary ribs split at half the whorl
height into two secondary ribs. The secondary ribs bend back. On
the body chamber the primary ribs become coarser and continue
1o the siphonal margin. There they end in a tubercle. The sec-
ondary ribs fade away at the boundary between the phragmo-
cone and the body chamber. The broad and only slightly convex
siphonal side of the body chamber is thus smooth. The body
chamber has two abnormal bends and diverges from the normal
coiling spiral. The oramentation ccases abruptly at the second
abnormal bend.

Age: “Orthosphincies™ Subchron of the Platynota Chron.

Family Pachyceratidae Buckyan 1918
Genus Protophites Eray 1860

Type species: Ammonites Christolii BEAUDOUIN, 1851, desig-
nated by Rosan (1938, p.209)

4.1.60 Protophites christoli (BEAUDOUIN 1851)
PL2.fig.8

Synonymy
1851 Ammonites Christolii ~ Beaupouis, p.587, pl. 10, figs.1-2

1900 Occoptychius christoli BEAUDOUIN — GEVREY, p.45, pl. 2, figs. 1-9
1901 Oecoptychius Christoli BEAUDOUIN ~ DE LoRioL, p.20,pl. 1,

1938 Christolia Christoli BEAUDOUIN — RoMAN, p. X

1951, Ciristolla hritolfBsuoor ~ JeANNEr P 106, yl ot
figs.7-

1957 l"mmplulk\ (hmlnh (BEAUDOUIN) - ARKELL ef al., p.296,
s, 35

Material: MNHB J 24943

Locality: section RG 208, Gyar (1977, pl. 11, fig. 2), excavation
on Brunnrain, Ueken AG, bed 9, upper Schellenbriicke Bed.

Description: Dimensions D 21 mm
Wh 10mm 48%
Wt 13mm  62%
U 3mm 14%

‘The iron oolitic. carbonate internal mould is a complete adult
with rostrum and peristome. The phragmocone has a diameter
of about 12mm. The greatest whorl thickness is at the end of
the phragmocone. A sharp bend of the last whorl is located just
before the end of the phragmocone. The body chamber occu-
pies two thirds of the last whorl. There is a pronounced egres-
sion of the umbilical suture line of the body chamber. The pri-
mary ribs begin on the whorl sides near the umbilical margin
and are strongest at the siphonal side. Secondary, intercalated
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ribs begin at about half the whorl height. The peristome is rel-
atively small.

Age: Late Cordatum Subchron of the Cordatum Chron.

Family Aspidoceratidac Zrrer 1895
Subfamily Peltoceratinae Seati 1924
Genus Gregoryceras Seati 1924

Subgenus Pseudogregoryceras JEaNNer 1951

Subgeneric type species: Pseudogregoryceras. iteni JEANNET,
designated by JEANNET (1951, p.200).

4.1.61 Gregoryceras (Pseudogregoryceras) iteni
JeanNET 1951
P12, fig. 11, pl.4, fig.5

Synonymy
v 1977 Gregoryceras (Pseudogregoryceras) iteni JEANNET - GYGI,
P.466. pl. 1. figs. 1-3. pl 10, figs 1-2, with synonymy

Material: MNHB J 23048

Locality: section RG 209, Gvar (1977, pl. 11, section 1), Herz-
nach iron mine, Herznach AG, not in situ, collected from a block
fallen from the Schellenbriicke Bed.

Description: Dimensions D 67mm
23mm  34%

Wt 25mm 37%

U 24mm 36%

The iron oolitic, carbonate internal mould is septate to the di-
ameter of 45 mm. The body chamber oceupies two thirds of the
last whorl. The innermost whorls have a circular cross-section.
When the umbilicus attains a diameter of 6 mm, the umbilical
wall becomes vertical. Shortly afterwards an umbilical edge de-
velops and the whorl sides become flat. There is a sharp edge at
the siphonal margin on the last quarter whorl of the phragmo-
cone. This edge is diagnostic for the taxon. On the body cham-
ber the whorl scction is again circular (Gyar, 1977. pl. 10,fig.1).
“The inner whorls are smooth. The first umbilical ribs appear at
adiameter of 39 mm and bend back. Most of them splitinto two
secondary ribs at the siphonal margin. The secondary ribs form
achevron at the rounded siphonal side where the siphonal mar-
ginis a sharp edge.

Age: Cordatum Subchron of the Cordatum Chron.

Subgenus Gregoryceras Seati 1924

QUENSTEDT

ic type species: A
1847.

4.1.62 Gregoryceras (Gregoryceras)
tenuisculptum Gyai 1977
PL4,fig.4

ras (Gregoryceras) tenuisculptum n.sp. - GYGl,
71, pl.1. fig. 5. pl. 10, fig.
V1984 Gregoryeeras (Gregorycaras) tenuisculptum Gye1
Tarkowski. p.43, pl.22,
1994 Gregoryceras Iclmu(ulplum Gyai-
pL6L fig. 5
non 1995 Gregaryceras tenuisculptum Gy61~ Besxosov & Mirta,
P.106, pl. 26, fig. 6

ScHLEGELMILCH, . 118,

Material: MNHB 1 23064, holotype

Locality: section RG 212, Gyar (1977, pl. 11, fig.7), excavation
above the shooting range in Churz Tal, Siblingen SH, bed 7, Mu-
mienmergel Bed.

Description: Dimensions D 54.0mm
Wh 17.7mm  33%
Wt 21.5mm  40%
U 223mm 41%

The glauconitic, carbonate internal mould of the holotype is
septate to a diameter of at least 68 mm. The last two visible scp-
tal sutures are approximated. The specimen might then be the
inner whorls of an adult with a diameter of about 85 mm. The
sides of the inner whorls are flat. The umbilical margin is an
edge to the diameter of 25 mm, then it becomes rounded. The
umbilical wall is steep and high. The first umbilical ribs appear
at the diameter of 23 mm. This is diagnostic for the taxon. The
ribs begin on the umbilical margin, have a strong backward in-
clination and an S-form curvature. Most of them split into two.
secondary ribs in the upper half of the whorl height. The sec-
ondary ribs are higher than the primaries and form a procon-
cave arc at the siphonal s

Age: Densiplicatum Subchron of the Transversarium Chron.

4.1.63 Gregoryceras (Gregoryceras)
transversarium (QUENSTEDT 1847)
Pl 4, figs.1-2

Synonymy
V1977 Gregoryceras VFrtgnrncmﬂ e Qe =
Gra p 46 igs. 1-3. pl.8.figs. 1-2.pl. 10,
19, with synon
1985 Greganwm transversaritum (QUENSTEDT) ~ SART, pl.2,




V1991 Gregoryceras transversarium (QUENSTEDT) — ScHLAMP, pL.23,

ig.
V1991 Gregoryceras (Gregoryceras) transversarium (QUENSTEDT) ~
GGt & VoN HILLERRANDT. . 159, pl.6.

. fig. 1, pl. 8. fig. |
(DE GRossouvRe) ~

eras /rumverwrmm (QuensTEDT) -
.119.pl.62,

SCHLEGELMILCH,

Material: MNHB J 23051, J 28141

Locality of J 2814

iblingen SH, Mumienkalk Bed.

Description of J 28141: Dimensions D 53.5mm
Wh 200mm  37%
Wt 227mm  42%
U 197mm  37%

‘The glauconitic, carbonate internal mould is septate to the di-
ameter of 63 mm. The umbilical wall of the last whorl is high and
steep. A pronounced umbilical edge separates the umbilical
wall from the converging whorl sides. The primary ribs begin
about half way up on the umbilical wall. They form strong tu-
bercles at the umbilical edge. One or two straight ribs issue
from the tubercles and lean thoroughly back. On the phragmo-
cone some of these ribs split into s at two thirds the
whorl height. The ribs are attenuated in the middle of the whorl
sides and again become strong at the siphonal margin. The
whorl sides as measured above the ribs are therefore concave.
The ribs are strongest at the slightly convex siphonal side.

Age: Antecedens to Luciaeformis Subchrons of the Transver-
sarium Chron.

4.1.64 Gregoryceras (Gregoryceras) riazi
(DE GROSSOUVRE 1917)

Pl 4.fig.3

Synnnymy

V1977 riazi (b GROssoUVRE) - GYa,
,1473 pli figs 67, pl2 Mg 15,3, s 1

figs, 1-2,pl. 5, figs. 1-2, pl. 10, figs. 5-11, with sy
1982 (‘rrgnr\{em.ﬂm DE GROSSOUVRE — DERRAND- | v/\smn plLi2,

The carbonate internal mould is septate to the diameter of
105mm. One half of the last whorl is occupied by the body
chamber. The primary ribs begin in the upper part of the steep
umbilical wall. They are enhanced at the umbilical margin in tu-
bercles. On the inner whorls two primary ribs are often con-
nected in a tubercle with an arc or an obtuse angle. The primary
ribs bend back on the converging whorl sides. Some of them
split into two secondary ribs above half the whorl height. The
ribs are attenuated in the middle of the whorl sides and become
very strong at the flattened siphonal side.

Age: Antecedens to Luciaeformis Subchrons of the Transver-
sarium Chron.

Subfamily Euaspidoceratinae Seari 1931

Genus Euaspidoceras Seati 1931

Type speci

mmonites perarmatus SOWERBY 1822.

4.1.65 Euaspidoceras hypselum (OveeL 1863)
PL 10, fig. 1

Synonymy

1551 Aspidoceras ypselun OreeL~TIORN. 15,711, 0 9-11.pLZ
igs. 3-4, pl. nymy
Clambitcs (Puspidaceras) hypsetu (O

~2,with synor

§

eL) - M

R LIS,

1974
1979

Euaspidoceras hypsellunt (Oprer) - BARBULESCU, pl. 43, fig

Euaspidoceras hy rlum(()wﬂ) APUNOY, p. 148, pl. 46, fig. 1,

non pl.45. fig.2. with synonymy

Euaspldocers Eaiplocirasy hyselith (Y =SEHERN
2.3

1991

1994 ScHLEGELMILCH, p. 120, pl. 63,

pl.
i s (OF¥RL) =
i

Material: MNHB J 27259

Locality: section RG 37. Gyar (1969, pl. 17). Jakobsberg quarry.
Auenstein AG. not in situ, out of the limestone succession
55-80 ca 70m above the Gerstenhubel Beds. Effingen Mem-
ber.

Deseription: The ill-preserved and diagenetically deformed

V1991 Cngw»uuu riazi (bE GROSSOUVRE) ~ GYG &
voN HilLERRANDT, p. 153, pl. 3, fig. 8
1991 Gregoryceras ri Grossouvke) - ScHLawer, pl.23. fig.2

v 1994 Gregoryceras riazi (b GROSSOUVRE) ~ SCHLEGELMILCH, p. 118,
pl.61.fig.6

Material: MNHB J 23062
Locality: section RG 230, Gyai (1977, pl. 11. fig. 3). excavation

north of Eisengraben, Gansingen AG, upper Birmenstorf Mem-
ber.

Description: Dimensions D 134mm
Wh 4£2mm 31%
Wt - -
u 6lmm  46%

be measured exactly. The diameter of the com-
plete specimen must have been around 190mm. The last sep-
tumis at the diameter of 133 mm. The last half whorl is occupied
by the body chamber. The last ribs before the aperture are ap-
proximated and modified. The specimen is a near-complete
adult. The whorls are thicker than high. The siphonal side seems
to be more convex than that of OpeeL’s type. The ribs begin on
the rounded umbilical wall. On the umbilical margin they form
a low tubercle. The ribs are attenuated in the middle of the
whorl sides, then form a high, swollen tubercle at the siphonal
margin. The tubercles carried thin, hollow spines.

Age: Hypselum Subchron of the Bimammatum Chron.
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Genus Epipeltoceras Spath 1924

“Type species: Ammonites bimammatus QuensTEDT 1858,

4.1.66 Epipeltoceras bimammatum

Synonymy
1962 Epipeltoceras bimammatum (QUENSTEDT) — STEFANOV, p. 103,

1962 Epipelioceras bimammatum (Quinsteor) - Scimiv-KaLex,
p.31,pl.3, f
p ipeltoceras bimammatum (QUENSTEDT)
fig. 1, with synonymy
1974 f‘ylpellu(rr(u bimanmatum (Quensreor) - Bakaunsscu, p137,
n 10

ENaY, p.54,pl.4,

1977 Epipeliocras bmmlwmtlum {Qusheretn - Zatim L1, ng 6
982

pl.16,

1987 £ plpelmcwm bimammatum (QUENSTEDT) - ZirGLeR, pl. 1, fig.3

1991 (QuensTEDT) - ScLapr, pl. 1
fig.s

(QUENSTEDT) - SCHLEGELMI

P.68, pl. 23, fig. 10

Material: MNHB J 32268

Locality: section RG 76, Gyai (1969, fig.2), Hornbuck near
Riedern am Sand, Erzingen D, bed 11, Hornbuck Member.

Description: Less than half of the specimen is preserved. There
are two thirds of the body chamber that is deformed by com-
paction of the lime mud of the internal mould. Part of an inner
whorl is flattened. The last ribs on the body chamber are ap-
proximated. The ammonite thus seems to be an adult. The ribs
are very stout and widely spaced. The umbilicus is relatively
narrow. The siphonal side is flat near the aperture and concave
on the rear part of the bady chamber.

Age:

Subchron of the Chron.

4.1.67 Epipeltoceras cf. bimammatum
(QuensTEDT 1858)
PLI0,fig.5

Material: MNHB J 31726 ex collection C. Moesch, ETH Ziirich
no. Ve. 8. 6686.

Locality: section RG 35, detailed section

The glauconitic, carbonate internal mould is septate to the di-
ameter of 33mm. The last three septa are approximated. The
body chamber occupies the last half whorl and is complete. Part
of the peristome and a lappet are preserved. There is a row of
low tubercles along the umbilical margin. One and in two cases
two ribs issue from these tubercles. The ribs are lowest in the
middle of the almost flat whorl sides. The ribs end in tubercles
on the siphonal margin. These tubercles are highest at the end
of the phragmocone. At this stage the siphonal side is concave.
Near the aperture of this complete adult, the tubercles are low
and the siphonal side is almost flat.

Discussion: The specimen described here has a wider umbilicus
and more numerous and finer ribs than Epipelioceras bimam-
mawm (QUENSTEDT). In this it resembles Epipeltoceras
berrense (Favi, 1876, pl.3, fig. 11). This is the lectotype in the
Museum of Natural History Bern as designated and refigured
by Scinvipr-Kater (1962, p. 31, pl. 3, fig.4). However, the high
and steep umbilical wall, the almost flat whorl sides and the
high tubereles on the siphonal margin at the end of the phrag-
mocone indicate that the specimen J 31726 is an intermediate
form between £, berrense and.E. bimammatum, but that i
than to the

closer to
cally older taxon.

Age: Early Bimammatum Subchron of the Bimammatum
Chron.

Subfamily Aspidoceratinae ZiTeL 1895
Genus Orthaspidoceras Seamit 1925

Type species: Ammonites orthocera D'Oraigny 1847.

4.1.68 Orthaspidoceras uhlandi (OppEL 1863)
PI15. fig. 1

Synonymy
1985 Orthaspidoceras uhlandi (OpvEL) ~ Crikca, p. 154, pl.31. fig. 1,
with synonymy
1 (Oreet) - Sciu 125, ig. 6
1994 Orthaspidoceras uhlandi (OpEL) ~ SCHLEGELMILCH. p. 130, pL. 71,
fig.2

Material: MNHB J 22901,

Locality: section RG 70, Gyar (1969, pl. 17). large quarry, Mel-
likon AG. beds above no. 126, lower Wettingen Member.

(1969, pl. 19, upper section). Fahr quarry, Auenstein AG, bed 31,
Crenularis Member.

Description: Dimensions D 49mm
15Smm  31%
Wt 14mm  29%
U 20mm 41%

Gyar  Dx tion: Dimensions D 209mm
Wh 84mm 40%
Wt 78mm 37%

U 65mm 31%

The carbonate internal mould is septate to the diameter of
154 mm. Half of the last whorl is occupied by the complete body
chamber. Part of the peristome is preserved. The whorl section
is thick-oval. The umbilical wall is well rounded and overhang-
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ing at the base. A single row of high tubercles is situated some-
what below half the whorl height. Three low, blunt ribs per tu-
bercle begin at half the whorl height. These faint ribs are atten-
uated along the siphonal line.

Age: Later part of Divisum Chron.

4.2 The vertical range of the taxa

The vertical range of the stratigraphically significant ammonite
taxa is indicated in fig.61. About 8000 ammonites were avail-
able for this representation. Some of the vertical ranges as indi-
cated in this figure do not agree with the ranges given by other
authors. Thisis a consequence partly of the fact that the vertical
ranges of taxa given in this paper are based on collecting from
in situ, and partly because the vertical ranges may indeed vary
in different parts of Europe. The distribution of ammonites in
the succession is very uneven. Ammonites are abundant in the
Herznach Formation and in the lowermost Renggeri Member
in i . They are rare in the
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middle and upper Renggeri Member. In the Schellenbriicke
Bed there is a profusion of well-preserved ammonites. The low-
ermost, condensed bed of the Birmenstorf Member (Densipli-
catum and Antecedens Subzones) in Canton Aargau contains
very few ammonites, but the coeval Mumienmergel and Mu-
mienkalk Beds of Canton Schaffhausen include an abundant
ammonite fauna. Ammonites are fairly abundant in the normal
facies of the Birmenstorf Member, but rare in the Effingen
Member. The Villigen Formation too contains few ammonites
except for the Crenularis and the Hornbuck Members. Am-
monites are again abundant in the uppermost Villigen and in
the lower Schwarzbach Formation.

Consequently, in many cases only single ammonite speci-
mens of a given taxon were available in lithostratigraphical
units with few fossils. Nevertheless, all the ammonite zones and
subzones could be documented, but not always by their index as
in the Grossouvrei and Hauffianum Subzones and in the
Hypselocyclum Zone. Moreover, some ammonites found by
private collectors not in sit have been used, if their origin could
be concluded of the lithology of the internal mould (see cap-
tions to the plates).
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Quenstedtoceras lamberti lamberti
Cardioceras (Scarburgiceras) paucicostatum
Cardloceras (Searbirgicenas)

Cardioceras (Pavioviceras) ef. mariae

Cardioceras (Scarburgiceras) praecordatum

Cardioeeras (Scarburgicerus) bukowkil
ioceras (Cardioceras) costicardia vulgare
riceras) costellatum

logregoryceras) itent
Perisphinctes (Arisphinctes) plicatilis

ana
Cardioceras (Miticardioceras) tenuiserratum
Trimarginites stenorhynchus

moeboceras glosense
Perisphinctes (Neomorphoceras) collinii

Passendorferia (rayttes) brmensdorfesis
Larcheri sl

erisphinctes (Dichotomoceras) rotoldes
Fertsphinetes ioceras) stenocycloides
Sarcenond riaomostai Miusaiotids
Perisphinctes (Dichotomoce
berisphinctes (Dichatomoceras) ef. ifurcatus

Sutnerta (Sutneria) galar
Sutneria (Sutneria) platynota
Streblites tenutlobatus
‘Ataxioceras (Parataxioceras) lothar huguen
Alatinotras Eoratsiosesen) poapolfesnnnan
Rasena (burosento) tnfurcata
{aoceras batderur

Orinaspidoceras dhlandi

Fig.61: The vertical range of stratigraphically significant ammonite taxa in northern Switzerland and in adjacent southern Germany.
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5. Results and discussion

5.1 The origin of lime mud

‘The word mud is used here in the sense of PErTuonN (1957,
fig. 81) and means a mixture of unconsolidated clay- and silt-
sized particles with water. A large amount of lime mud sedi-
ment accumulated during the Oxfordian mainly in the basin.
Clay- and silt-grade carbonate is a major constituent of the
Biirschwil Formation. The greater part of the Effingen Member
was originally lime mud (Gyat, 1969, pl. 17, section 37), and the
Villigen Formation is an almost pure lime mudstone with only
small admixtures of clay minerals (Gvai, 1969. pl.17, section
62). In the Kimmeridgian very much lime mud has been sedi-
mented both on the platform and in the basin. The main sources
of lime mud are discussed in Sections 5.1.1 t0 5.1.4.

5.1.1 Bioerosion of hard substrates like reefs and

limestone coasts in warm climates

Gyar (1975. fig. 11) found that fish of the genus Sparisoma and
other reef fishes produce not only sand-size particles, but a
large amount of mud. The crosion rate of Sparisoma viride
( aleulated to be 17. month on
a recf in agitated water. Assuming a constant grazing activity
the year round this amounts to 209g/m?/year. More than half of
this particulate carbonate is mud. Thus modern scarid fish are
significant lime mud producers. Their closest functional rel-
atives in the Jurassic are the pycnodontid reef fishes Mesodon
and Microdon. Gyci (1975, p.356) concluded that these were
unimportant producers of reef-derived sediment, because their
‘maxillar dentition did not grow again lifelong as in scarid fish.

According to HarTMan (1958), the boring sponge Cliona
generates fine-grained silt. TRACEY et al. (1948, p.876) observed
at Bikini in the Pacific that the bulk of boring organisms prob-
ably preferred protected environments in the atoll. This would
reduce the chance of large-scale export of silt as generated by
Cliona 1o the basin.

‘The surface covered by coral reefs and bioherms in the Late

are quite common in the lime-muddy sediment adjacent to la-
200n reefs of the upper St-Ursanne Formation near St-Ursanne
(WoLrersoork in PUMPIN, 1965, p. 867), and they probably have
produced carbonate sediment. However, Hust (1969, p. 39) has
found that the rock-boring regular sea urchin Echinometra lu-
cunter on coral recfs of Bermuda produces but sand.

512 Algae

Recent marine calcareous algae like for instance Penicillus se-
crete clay-size aragonite needles within their tissue (Lowen-
stam 1955, CLouD 1962). After the death of the algac the tissue
decays and the aragonite needles are left as mud. LOWENSTAM &
EpsteN (1957) and Neusann (1965) thought that such algac
are major producers of lime mud.

5.1.3 Nannoplankton

FLUGEL & Franz (1967, pl.3, fig. 2, pl.4, fig.2) and Gyar (1969,
text-fig. 1,pl.4. fig. 16.pl.5.fig. 17 and pl. 11, fig. 41) documented
that coccoliths of the genus Watznaueria are a constituent of
Oxfordian lime mudstones in northern Switzerland. Gvar
(1969, p.24) estimated that coccoliths comprise less than 1 % of
the rock volume even where they are most abundant in the up-
per Villigen Formation near Immendingen, southern Germany
or in the Letzi Member near Mellikon AG. This may in part be
due to recrystallization of the micrite. However, coccoliths and
their micellae are well-preserved where they occur. Therefore it
is unlikely that they formed primarily a major part of the lime
mud in the Oxfordian in the deeper marine facies.

5.1.4  Inorganically precipitated mud

‘There is growing evidence that much or most of the carbonate,
m(hﬂy aragonitic, mud sedimented on the Great Bahama Bank

Jurassic of northern y small even at the
time of their maximum extent in the middle Oxfordian. Coral
reefs and bioherms were therefore probably only a minor
source of lime mud. The mechanical erosion of Recent reefs by
waves is thought to be insignificant (Scorri et al. 1980, p. 502).
Bioerosion of Recent reefs is much more important. Itis caused
in the tropical West Atlantic to a large extent by the grazing reg-
ular sea urchin Diadema antillarum Piutiepi. OGoeN (1977,
P.284) estimated an erosion rate of 4.6 kg/m?/year by this urchin
on a patch reef on the northeast coast of St. Croix, U.S, Virgin
Islands. The eroded carbonate is excreted in the form of pellets
(Scorrin et al. 1980, fig.6) that may disintegrate with time.
Nothing is known of the constituent granulometry of these pel-
lets that have a diameter of less than | mm. Regular sea urchins
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has been concluded by CLoup in
a careful study as early as 1962. Kinsvan (1969, p.498) cau-
tioned that there is a difference in the Sr+2 content between la-
goonal carbonate mud and oolite sand in the Persian Gulf on
the one hand and the Sr+2 content predicted for “simple inor-
ganic precipitation” from sea water on the other hand. SHinN et
al. (1989) found that whitings on the Great Bahama Bank pro-
duced great quantities of aragonitic sediment. The authors con-
cluded from carbon and oxygen-isotopic analyses that the sus-
pended sediment in whitings contains chemically precipitated
calcium carbonate. MACINTYRE & REmD (1992 figs. 1 A-F and 2)
showed that aragonite needles precipitated in whitings had a
different shape than needles secreted by algae. ROBBINS &
BLacKWELDER (1992, p.464) gave evidence that cells of pi-
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coplankton and degrading organic cellular components trigger
the precipitation of clay-size carbonate erystals from supersat-
urated sea water in whitings on the Bahama platform. On p. 468
they drew attention to the abundant micrite in Proterozoic and
lower Palcozoic strata for which formation by the degradation
kel and may be
ruled out.
1t is concluded from the papers cited above that inorganic
precipitation of caleium carbonate initiated by plankton is
quantitatively the most important source of lime mud in tropi-
cal and subtropical shallow water environments and may well
have been the most important source of lime mud during the
Oxfordian and Kimmeridgian Ages in northern Switzerland.

52  Synsedimentary tectonics

5.2.1 Regional, endogenic subsidence

Northern Switzerland was in the Late Jurassic near the north-
e margin of the Tethys ocean (fig. 2 and ZIEGLER 1988, pl. 13)
that was undergoing active extension related to sea-floor
spreading at the time. The whole area subsided on the average
at an equable rate (BUcH ef al. 1965, p.33 and fig. 16, see also
WiLDI er al. 1989) that was probably related to the sea-floor
spreading of Tethys.

5.2.2 Smaller-scale differential subsidence

It is evident from the palcogeographic maps by Gyar (1990c,
mainly figs. 5 and 6) that there must have been block faulting at
a smaller regional scale, but no elear fracture pattern is appa-
rent from the maps.

5.2.3 Local tectonism

Minor synsedimentary fractures may be seen in the field. Gyai
& Persoz (1986) have figured two examples: on fig.2 a small
subvertical fracture is visible at the lower right hand side of the
picture. The amount of displacement dimishes upwards and
then finally disappears in the middle of the photograph. An-
other fracture is in the middle of fig. 8. The thickness of two lime
mudstone beds to the right (south) of the fracture increases
wedge-like towards the fault. A synsedimentary fault must be
present ca, 10m east of section RG 406 near Vermes JU, adja-
cent to bed 20 (not shown in pl.37) judging from the breccia
shown in fig.62 that is interpreted to be a fault breccia.

5.24 Exogenic subsidence
ZikGLER (1982, p.106) reported that a thickness of 3000m of

sediments can accumulate in a basin with an initial depth of
1000m. Gyar (wna P.472) confirmed this at the smaller scale of

Ppaz Prcsumcd fault breceia in the Giinsberg Formation, section RG
406, Vermes JU. ravine southeast of La Kohiberg farm. ca 10m to
he cast ar me ereek at an elevation of about 740m. Sample Gy 4915.
Scale x 0.

thirds the compacted thickness of the sediments. Gyar (1986) il-
lustrated this effect in his figures 3A, B and C. The differential,
exogenic asement subsidence ws caused by the shifting of the

of three h pward succes-
sions during the Oxfordian.

53 Eustatic sea-level changes

Several authors (Hattam 1978, fig. 11, Haq ef al. 1987 and Sa-
HAGIAN & JoNEs 1993, fig. 3) agree that a net custatic sea level
rise oceurred in the Oxfordian Age. Gyar (1986) compared the
vertical transition from olite to carbonate mud with coral bio-
herms in the middle St-Ursanne Formation near St-Ursanne
with other sections in Europe of the same age (Late Antecedens
Subchron), He concluded from his calculations of subsidence
that there must be an eustatic component in the relative sca-
level rise that caused this vertical facies change. He attempted to
quantify the eustatic sea-level rise of the Antecedens Subchron
by comparing the lagoonal upper St-Ursanne Formation with its
coral bioherms with the Recent lagoon of the Bermuda atoll. He
arrived at a minimum of 7m of this individual sea-level rise and
atatotal of 25-30m of custatic sea-level rise for the whole Ox-
fordian. This is of course only a coarse estimate. SAHAGIAN &
Jones (1993, fig. 3) calculated an eustaticsea-level rise above the
stable Russian Platform of only a few meters during the Oxfor-
dian Age. Both long and short term variations in relative sea-
level are discussed in Gyat et al. (1998)

5.4 Depositional sequences

The depositional sequences in the sense of VAL that can be dis-
cerned in the Late Jurassic of northern Switzerland are de-
scribed and discussed in Gvai er al. (1998). The sequence

the Rhod: i basi ions. The

basement then subsided under the Imd n! sediments by two

boundaries as discerned in that paper are indicated in this work
in fig. 40 and in plates 16-44.
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55 Biochronology:
ammonite zones and subzones

A range chart of the figured ammonites is given in fig. 61

5.5.1 The lower boundary of the Oxfordian Stage

The Colloque du Jurassique L 1962

this bed and fixed its age to be of the Cordatum Subchron. The
lowermost bed of the Birmenstorf Member in Canton Aargau,
by definition the lowermost bed of the Transversarium Zone,
contains near Herznach Cardioceras (Plasmatoceras) tenuistria-
tum Borissiak and Cardioceras (Subvertebriceras) aff. zenaidae
Trovaisky in ARkELL as figured by GGt & MarcHAND (1982,
pl. 12, figs. 2 and 3). Both of these taxa are indicative of the Den-
siplicatum Subzonc that was introduced by Gyar (1991, fig.8).

es) antecedens SALFELD, the

that the Late Jurassic Epoch should begin with the Oxfordian
Age. The lower boundary of the Oxfordian Stage has been es-
tablished by the same international congress to be the base of
the Quenstedtoceras mariac Zone: COLLOQUE DU JURASSIQUE
LUXEMBOURG 1962 (1964, p. 85). The base of this zone is equiva-
lent to the lower boundary of the Scarburgense Subzone (see
ARKELL 1941, . 170). No stratigraphically complete section of
this boundary with ammonites has been published from Central
Europe so far. A thick, probably complete section near Thuoux

index of the follnwmg subzone, occurs in the same bed. Am-
‘monites are rare in the lowermost bed of the Birmenstorf Mem-
ber in Canton Aargau, but the coeval Mumienmergel and Mu-
mienkalk Beds (fig.40) of the adjacent Klettgau valley and
Randen Mts. contain a rich ammonite fauna that has been listed
by Gvai (1977, tab. 1). OppEL & WaAGEN (1866, p.241) stated
that at the (western) slope of Mt. Eichberg near Blumberg in
southern Germany these thin beds contain “Ammonites pli-
catilis Sow.”. Indeed, FiscrEr & Gyar (1989, fig. 4D) proved that

in the Terres Noires of the Dauphinois basin in
France has been proposed by FORTWENGLER & MARCHAND

Perisphir isphin plicatilis (Sowersy) occurs in the
Bed near Gichlingen SH in the Randen Mts.

(1994, p. 103) as boundary type section (ca. 100km southeast of
Valence in the Rhone valley).

552 Mariae and Cordatum Zones

“The first two zones of the Oxfordian, the Mariae and the Cor-
datum Zones, can be documented with all their subzones in
northern Switzerland (see this paper. pls.1-2). They are
adopted here according to CALLOMON (1964, tab. 2).

5.5.3 Transversarium Zone

ATransversarium Zone sensu lato has been proposed by OppeL
(1863, p.165). OppEL stated that “the proper region of Amm.
transversarius” was the Birmenstorf Member that had been de-
fined in the same year by Mogsci (1863, p. 160) in Canton Aar-
gau. OPPEL wrote in OPPEL & WAAGEN (1866, p.244) that the
type locality of the Transversarium Zone was at Birmensdorf
near Baden in Canton Aargau. This village is today spelled Bir-
menstorf (and should not be confused with Birmensdorf in
Canton Zilrich). Gyt (1977. fig. 2) has mapped the vineyards of
the locality called Nettel northeast of Birmenstorf at the scale
of 1:5000 and found no indication that an outcrop of the Bir-
menstorf Member ever existed there. For this reason. Gyat
(1969, p.64) has proposed the fossiliferous section RG 60 in the
Eisengraben cleft near Gansingen AG as type section of the
Birmenstorf Member. The excavations RG 210 and RG 225 in
the Eisengraben and the excavation RG 230 north of Eisen-
graben (Gvar, 1977, pl. 11) provide a composite reference se
tion of the Transversarium Zone (Gyat, 1977, p.517) in the
sense of HEDBERG (1976, p. 58).

OrrEL & WAAGEN (1866, p. 245) indicated that the Transver-
sarium Zone begins in Canton Aargau above the “iron ore with
Amm. Lamberti and cordatus™. Gyt (1977, p.454) named this
characteristic bed Schellenbriicke Bed. Gy & MARCHAND
(1982) figured a rich fauna of cardioceratid ammonites from
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not far south of Blumberg. This is cvidence that “Ammonites
phcanhs SO“ In OpPEL & WAAGEN (1866, p.241) is not based on
a “The bases of the and of the
Plicatilis Zones are then coeval as ARKELL (1956, tab. 10) con-
cluded. The Transversarium Zone has been introduced by Op-
veL in 1863 and has priority on the Plicatilis Zone that was only
published in 1878.

The view that the Transversarium Zone and the Plic:
Zone were about time-equivalent as held by ARKELL (1956, tab.
10) has been challenged by CALLOMON (1964, p. 284 and tab. 2).
CaLLovox included the Parandieri Subzone in the Plicat
Zone and thought that the Transversarium Zone succeeded his
Plicatilis Zone. Exav (1966, p. 263) decided that the Parandieri
Subzone of CaLLoMON (1960, p. 197) was the lower part of the
Transversarium Zone. CARIOU ef al. in MOUTERDE et al. (1971,
p.93) therefore restricted the Plicatilis Zone in France to the
Tenuicostatum (or Vertebrale) Subzone and the Antecedens
Subzone which is followed by an amputated Transversarium
Zone. All the French authors have agreed with this ever since.
But this practice is untenable for the sake of stability in strati-
graphic nomenclature, at least in Central Europe, if not world-
wide, because Perisphinctes (Arisphinctes) plicatilis (SOWERBY)
has a much smaller geographical range than Gregoryceras
(Gregoryceras) transversarium (Quenstept) that has been
found not only in Central Europe, but also in the Tethyan realm
and as far aw s northern Chile in the southern hemisphere
(Gvat & voN HILLEBRANDT 1991, pl. 8. fig. 1). The Plicatilis Zone
should therefore only be used in southern England, northern
France and northern Germany.

1 Densiplicatum Subzone
Chiefly the following names have been proposed for this time
interval:

~ Tenuicostatum Beds SALFELD (1913, tab. 1)

~ Vertebrale Subzone ARKELL (1947, p.98)

~ Densiplicatum Subzone Gvai (1991b, p. 12 and fig. 8).
The Tenuicostatum Subzone has never gained wide acceptance.
The Vertebrale Subzone is commonly used as for instance by
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CaRiou et al. (1991a). The zonal index oceurs probably only in
England and in the Baltic and s thus unsuitable for Central Eu-
rope. A Densiplicatum Zone has been introduced by SykEs &
CALLOMON (1979, p.845). The index, Cardioceras (Subverre-
briceras) densiplicatum Boben, is recorded from the Baltic: Bo-
DEN (1911, pl.1, fig. 14), from England: Arkevt (1942, pl. 52,
fig.4), from southern France: Bourseau (1977, pl.8, figs.5 and
10). and from Switzerland: Gvai & Marcuanp (1982, pl. 11,
figs. S and 6). The Densiplicatum Subzone, t
zone of Cardioceras (Subvertebriceras) densiplicatum Bobex,
appears to be best suited for Central Europe. It is here defined
to be restricted to the vertical range of the index and does not
include the Maltonense Subzone as was proposed by SYKES &
CavLowoN (1979, p.848).

5.53.2 Antecedens Subzone
‘The Antecedens Subzone as proposed by ARKELL (1947, p.98)
is now widely used and s adopted here in its original sensc.

5.5.3.3 Luciaeformis Subzone

‘The interval between the Antecedens and the Schilli Subzones
has been called Parandieri Subzone by TINTANT (1958, p. 2505).
It is named after Perisphinctes (Perisphinctes) parandieri bE:
LowtoL. Only a few complete specimens of this very large taxon
are known (see Exay 1966). No complete adult of it has ever
been found in Swlucrldnd A substitute must therefore be
found. Enay
is best suited for this, because its vertical range in northern
Switzerland fits exactly into the interval between the An-
tecedens and the Schilli Subzones. The taxon has already been
suggested as a subzonal index by MELENDEZ (1989, fig. 22). It
has a medium size with 2 maximum diameter around 150mm.
Near-complete specimens that can be readily identified arc
there-fore casier to find than representatives of Perisphincies
(Perisphinctes) parandieri, The oldest Perisphinctes (Dichoto-
mosphinctes) luciacformis in the collection of the Museum of
Natural History Basel i specimen J 24532 that has been found
in the excavation RG 81b, bed 14a, lower Mumienkalk Bed,
near Giichlingen SH. Among the youngest representatives is
specimen J 24157, complete with peristome and lappets, from
the upper Birmenstorf Member in excavation RG 230 north of
Eisengraben near Gansingen, Canton Aargau. Another speci-
men, from the condensed glauconitic marl at the base of the
Effingen Member in Canton Schaffhausen, has been figured by
Fiscier & Gyar (1989, fig.6D) and is refigured in this paper,

1.5, fig. 4.

554 Bifurcatus Zone

‘The Bifurcatus Zone was originally suggested by Boon in Pe-
TiTCLERe (1922, p.9). but was formally introduced indepen-
dently by ENav (1964, p.494). The Schilli Subzone as proposed
by BOONE in PEnitcLere (1922, p.9) and Cariou (1966, p.49) is
taken by Gyai (1991b, fig. ) as the lowest subzone of the Bifur-
catus Zone, because the index, Larcheria schilli (OppEL), oceurs
in Canton Aargau above the Birmenstorf Member. and because
Gregoryceras s.str. disappear below the base of the Schilli Sub-

zone (Gvai, 1977, tab. 1). Provided that the Luciacformis Sub-
70ne can really be discerned from the Parandieri Subzone in
the upper Transversarium Zone, the Transversarium Zone
would have four subzones. The Transversarium and the Bifur-
catus Zones are then about equal in duration if the Schilli Sub-
7one is included in the Bifurcatus Zone. But this is an arbitrary
delineation, because the Dichotomoceras taxa typical of the Bi-
furcatus Zone first occur only in the Rotoides Subzone of Cag-
10U & MELENDEZ (1990, p. 144). The Stenocycloides Subzone of
Cawiou et al. (1991) is well-documented in northern Switzer-
Tand, but the index of the Grossouvrei Subzone has not been
found to date.

555 Bimammatum Zone

The Bimammatum Zone was introduced by OppeL (1863,
p-175). Cariou et al. in MouTeRDE et al. (1971) have subdivided
it into the Hypselum, the Bimammatum and the Hauffianum
Subzones. The Hypselum Subzone of Dorx (1930, p. 115) is doc-
umented by the index in northern Switzerland (pl. 10. fig. 1).
The index of the Bimammatum Subzone is figured on pl. 10,
fig.4 and has been found in the Hornbuck Member. There are
no ammonites diagnostic of a subzone in the Kitssaburg Mem-
berabove. Subnebrodites of the Planula Zone first appear at the
base of the Wangental Member. The Kiissaburg Member is
therefore tentatively assigned to the Hauffianum Subzone al-
though Gyar (1969, tab. 8) thought it belonged to the Planula
Zone. This was based on the small perisphinctid MNHB J 31717
of the Kilssaburg Member from Beggingen SH that had been
identified as /doceras minutum DIETERICH

55.6 Planula and higher Zones

The Planula to the Divisum Zones are interpreted according to
MoutegpE et al. (1971).

5.6 The boundary between the Oxfordian and
the Kimmeridgian Stages

‘The Oxfordian-Kimmeridgian boundary is difficult to correlate
between the type area in southern England and Central Europe
because of a pronounced provincialism in ammonites. MoEsch
(1867, p. 175) drew the boundary at the base of the Letzi Mem-
ber in Canton Aargau, this is to say at the base of the Planula
Zone. Hen (1919. table opposite p.506). based on unpublished
tables by RoLLIEk, placed the boundary in northern

within his Reineckianus Beds (the Platynota Zone). In the fol-
lowing decades a consensus developed between French,
German and Polish authors to fix the boundary at the base of
the Platynota Zone: MouTERDE et al. (1971), Gyar (1969, tab. 1).
Zerss (1965, p.91). Wierzeowskr (1965, tab. 2).

“This traditional correlation was questioned for the first time
by ZiecLer (1964, p. 351). Morws (1968, p. 102) thought that the
Oxfordian-Kimmeridgian boundary was in the Jura and in
Swabia in the uppermost Bimammatum Zone. SYKes & Cat-
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LoMON (1979, p.894) concluded that most if not all of the Plan-
ula Zone must be assigned to the Kimmeridgian. Wigrzsowski
(1991, tab. 1) was of the same opinion (see also ATROPS et al.
1993, fig. 3). ScHwEIGERT (1995, p.176) has recently collected
ammonites from in sinc at Hundsriicken near Balingen, south-
ern Germany. He confirmed the statements by Orret (1863,
p.201, 212) that Amoeboceras bauhini (OpeEL) and Taramel-
liceras hauffianum (OvreL) occur together and introduced the
Bauhini faunal horizon. The Bauhini Subzone has been intro-
duced by Svkes & Cattomon (1979, p.843) as the uppermost
subzone of the boreal Oxfordian.

SCHWEIGERT & CALLOMON (1997, fig. 9, p. 43) are now of the
opinion that Amoeboceras bauhini (OPPEL) occurs at the base
of the Kimmeridgian Stage in Great Britain. the type area of
the Kimmeridgian. They indicated (1997, fig.7 and p.33) that
the Bauhini Horizon was glauconitic at many localities in
southern Germany. Gyai (1969, p.57) stated that his glau-
conitic marker bed of the Knollen Bed could be followed from
northern Switzerland into southern Germany at least as far as
the region of Balingen. It is then possible that the Knollen
Bed and the Bauhini Horizon are coeval. This cannot be de-
cided until more ammonites will be collected from the
Knollen Bed. Ringsteadia suebica n.sp. has been found almost
certainly in the Knollen Bed. According to a personal infor-
mation by J. Callomon of 29/8/1996, the vertical range of Ring-
steadia does not extend into the Kimmeridgian in England.
There is the possibility that the genus Ringsteadia survived
somewhat longer in Central Europe than in England, or that
Ringsteadia suebica n.sp. is not a true Ringsteadia. For the
time being it is presumed that the Knollen Bed is the carlest

unit of the Ki in northern

Switzerland.

‘The Knollen Bed marker bed has the disadvantage that it is
not mappable at the scale of 1:25000. It can only be recognized
in good sections. The Oxfordian-Kimmeridgian boundary as de-
fined as the lower boundary of the Knollen Bed can only be rec-
ognized where this marker bed exists, Near Balsthal or Porren-
truy the new Oxfordian-Kimmeridgian boundary cannot be

indicated for lack of or ic evi-

Callovian/Oxfordian boundary indicates that the age of
149.2m.a. for the Cordatum Subchron by Fiscner & Gyar
(1989) is 100 young.

58 Magnetochronology

‘The whole of the Oxfordian in non-condensed mud facies and
the lower Kimmeridgian sediments of northern Switzerland
have been sampled and analysed in order to establish a magne-
tochronology by J. G. Ogg in 1987. Unforunately, the magnetic
signatures were ambiguous and no results were obtained.

59 Correlation

A number of marker beds made precise lithostratigraphic cor-
relations possible. These are: the condensed bed at the base of
the Birmenstorf Member and the Mumienmergel/Mumienkalk
Beds, the Hauptmumienbank Member, the Crenularis Mem-
ber, the Knollen Bed, the lower boundary of the Reuchenette
Formation, the Banné Member, the Virgula Member and the
glauconitic marker bed in the Felsenkalk Formation.

Ammonites proved to be the best means of biostratigraphic
correlation although they may be rare even in the basin, for in-
stance in the upper Renggeri Member and in the middle and
upper Effingen Member. Ammonites are so rare in the shallow
water realm that they are insufficient for detailed biostrati-
graphic correlations there.

Clay minerals, especially kaolinite, made detailed correla-
tions possible in the shallow water realm, mainly in rocks where
ammonites are absent. The vertical variation in the kaolinite
content has first been calibrated in the basin with ammonites.
and then correlated into the shallow water rocks. These corre-
lations could be checked and confirmed by a number of am-
‘monites from shallow water sediments (Gyai, 1995).

Sequence stratigraphic analysis of the Oxfordian and Kim-
‘meridgian strata in northwest Switzerland corroborates the

dence.

5.7 Radiochronology

A first attempt to date Oxfordian sediments in northern
Switzerland radiometrically was made by Gvct & McDowLL
(1970). A detailed correlation of biostratigraphic subzones
as documented by figured ammonites with revised numeric
ages was published by Fiscrer & Gyar (1989). These numeric
ages are based on K-Ar radiometric dates from authigenic
glauconites with a relatively low potassium content and con-
sequently a not very well-ordered crystal lattice (Gvar &
McDOWELL , 1970, fig.3A and tab.1). This may have reduced
argon retention.

GRADSTEIN et al. (1995) recently published the first Mesozoic
time scale using an integration of radiometric ages and magne-
tochronologic data of basalt on the ocean floor with data from
sediments on land. Their estimate of 159.4+3.6m.a. for the
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arrived at by the methods mentioned above, and if
one assumes that key sequence stratigraphic surfaces are
isochronous they improve the correlation further. Preliminary
comparison of the Upper Jurassic sequence statigraphic sur-
faces in England (CoE, 1992, 1995) with those in Switzerland
shows remarkable similarity (Cok & Gyat, 1994),

510 Palacogeography and history of
sedimentation

Palacogeographic maps of the Late Jurassic in northern
Switzerland were published by Gyai (1990c).

‘The sedimentation of the Late Jurassic in northern Switzer-
land began in an epicontinental sea north of the Tethys. The ini-
tial water depth was about 60m in the northwest and 100m in
the cast. The land of the Ardenne and of the Rhenan Massifs to
the northwest (figs. 2 and 63) mainly supplied siliciclastic sedi-
ment to the epicontinental basin. The sediment supply varied
widely as a function of eustatic sea-level fluctuations and of cli-




mate. The climate was seasonal and varied between humid and
relatively dry. A submarine bank of argillaceous prodelta mud
built out southeastward from the landmass in carly to middle
Oxfordian time (early Transversarium Chron). This is the
Biirschwil Formation. The formation thins drastically towards
the basin (fig. 39). The time-equivalent sediments in the basin
are thin beds of iron oolite and glauconitic marl-clay with car-
bonate nodules.

The supply of terrigenous sediment ceased almost com-

——

Probable area of subaerial erosion

Coastal plain and shallow subtidal
sediments, including low Islands

A,

® 5@ Lagoonal oncoids
© , @ Carbonate ooid sand
+ + + Coral bioherm tract
~ ~ Sponge bioherms, deep subtidal

1 Transect of figure 64

pletely in the later Transversarium Chron, probably because the
climate became drier. The carbonate platform of the St-Ur-
sanne Formation evolved on top of the argillacious mud bank
of the Biirschwil Formation. This platform was rimmed by oo-
lite shoals. A belt of coral bioherms fringed the platform in
somewhat deeper water. In the thin, time equivalent basinal
sediments of the Birmenstorf Member grew thickly colonized
biostromes of siliceous sponges. These contain a rich ammonite
fauna

O Frankfurt

Tethys

Fig.63: Palacogeopraphical map of Contral Euope n the late Osfordian (carly Bimammatum Subchron). The bank of Late Jurassc shallow:
water sediments in northwestern Switzerland (late Burgundy platform. now part of the folded Jura Mountains) was probably contiguous (o the
12nd of the Ardenne-Rhenan Mase a8 ndicaied by the large dinosaur that was found in the lowermost Reuchenetie Formation of northern
Switzerland near Moutier (Grereiy 1870). The position of the coastline cannot be indicated because of the erosion of Mesozoic sediments above
the Vosges horst. The Tethys sensu lato (now: Alps) includes the southern passive margin of Europe from the ultrahelvetic facics belt to the decp
penninic basin (STAMPFLI 1993, fig. 11). Refigured from Gyar (1992. fig. 1),
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64: Schematic cross-section through the epicontinental
nu, time, much of the epicontinental basin was filled up with terrigeno

section i ins hown in fig. 39. Refigured from Gyai (1992, fig.2).

Astrong terrigenous sediment supply from the northwest re-
sumed in the Bifurcatus Chron. The carbonate platform shrank
to the narrow band of the Giinsberg Formation at that time. Ini-
tially, carbonate mud could settle on the inner platform (Vor-
bourg Member) while large quantities of argillaceous mud
passed over the platform. The argillaceous Roschenz Member
was then sedimented over the shallow inner bank,and the Effin-
gen Member in the basin. In the early Hypselum Subchron the
relative sea-level probably dropped and caused repeated and
widespread emersion on the bank (sequence boundary O6).
Coastal swamps with peat (now: coaly layers) and freshwater
ponds with characean algac and limnic ostracods were formed.

A transgression followed in the later Hypselum Subchron
that brought back growth of coral bioherms and oolite shoals to
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the igneous and metamorphic basement that are filled with thick Permo-

:a north of the Tethys in the Late Oxfordian (early Bimammatum Subchron). By

us sediment and

rbonates that prograded to the south-southeast. Post-
arbonifcrous sediments are not shown. Detailed cross-

the inner platform. Then the climate grew drier, the terrigenous
sediment supply dropped sharply, and another, thin carbonate
platform developed. The Hauptmumienbank algal ball sedi-
ment was laid down over the inner platform while the oolitc
shoals of the Steinebach Member and a fringe of coral bio-
herms were formed at the platform margin.

After another short episode of argillaceous sediment supply
(Bure Member) the growth of a widespread carbonate platform
resumed (Holzflue and Verena Members). The fringe of coral

ached its maximum ion at this time. In the
carlicst Kimmeridgian the coral bioherms beyond the rim of
the platform died. Later in the Kimmeridgian the platform
shrank somewhat. Coral bioherms reappeared at the platform
margin in about the Hypselocyclum Chron near Balsthal.
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Summary — Résumé — Zusammenfassung

“This paper is based on 221 detailed stratigraphical sections that
were measured between 1961 and 1995 in a strip between Biel
and Boncourt in the west and Mdhringen in southern Germany
in the east. The bulk of the studied sediments is of Oxfordian
age, but many sections continue into the Kimmeridgian. More
than 8000 ammonites and a great number of associated macro-
fossils were collected from in sifu., almost all of them from mea-
sured sections. 2338 thin sections and a large number of pol-
ished slabs were prepared in order to describe 29 representative
stratigraphical sections in the area between Biel, Boncourt and
Balsthal. More than 5000 ammonites have been prepared in or-
der to establish a detailed biostratigraphy. 68 stratigraphically
significant ammonite taxa are described and figured. Subdis-
cosphinctes wojciechi and Ringsteadia suebica are new species,
and Wegelea is a new genus. All the ammonite zones and sub-
zones could be documented with ammonites. The majority of
the zones and subzones are represented by the index ammonite.
iy S

Studiés est d'age Oxfordien, mais plusieurs coupes s'étendent
jusqu'au Kimméridgien. Plus de 8000 ammonites et la macro-
faune accompagnante ont é1é prélevées den place. Presque
tous les fossiles proviennent des coupes détaillées. 2338 lames
minces et un grand nombre de surfaces polies ont été utilisées
pour décrire 29 coupes stratigraphiques représentatives dans la
région entre Bienne, Boncourt et Balsthal. La biostratigraphic
des ammonites est basée sur plus de 5000 spécimens préparés et
68 descriptions et figurations d’espéces d'ammonites impor-
tantes pour la biostratigraphie. Subdiscosphinctes wojciechi et
Ringsteadia suebica sont des espéces nouvelles, et Wegelea est
un nouveau genre, Toutes les zones et les sous-zones d’am-
monites sont représentées par des ammonites. La plupart des
zones et des sous-zones d'ammonites a pu étre documentée par
e taxon index. Les corrélations stratigraphiques a haute réso-
lution sont faites par des niveau repéres lithostratigraphiques,

a bi des la é et

‘The high resolution was

using lithostratigraphical marker beds. ammonite biostratigra-
phy, clay mineral stratigraphy and sequence stratigraphy. Sev-
eral lithostratigraphical units, the Herznach Formation, Sorne-
tan Member, Grellingen Member, Delémont Member, Buix
Member and the Giinsberg unit in the rank of a formation arc
new.

‘The siliciclastic sediments were supplied from the north-
west. An accumulation of argillaceous deposits (Birschwil For-
mation) was first laid down in the proximal part of the basin in
the central Jura. In the middle Oxfordian a carbonate platform
(St-Ursanne Formation) evolved on top of this argillaceous
sediment pile. After this the siliciclastic sediment influx from
the northwest resumed, the carbonate platform shrank greatly
(Gansberg Formation), and the thick Effingen Member was
laid down further out in the basin (Wildegg Formation). An-
other widespread carbonate platform was restored in the late
Oxfordian and early Kimmeridgian (Balsthal Formation) and
further evolved in the Kimmeridgian (Reuchenette Forma-
tion). A summary of the Oxfordian history of sedimentation is
given in fig. 39. Fig. 40 is a correlation table.

Etude stratigraphique pluridisciplinaire de
'Oxfordien et du Kimméridgien (Jurassique
supérieur) de la Suisse septentrionale et de la
zone contigué en Allemagne méridionale

Résumé

Ce travail a 616 réalisé par suite de I'étude de 221 coupes strati-
araphiques détaillées qui ont été levées entre 1961 et 1995 dans
une zone située entre Bienne et Boncourt a I'ouest et Mohrin-

la stratig Les suivantes unités lithostrati-
araphiques sont nouvelles: Formation d'Herznach, Membres de
Sornetan, Grellingen, Delémont et Buix. et I'unité de Guns-
berg. élevée au rang de formation.

Les sédiments siliciclastiques proviennent du nord-ouest.
Un amas de sédiments argileux (Formation de Barschwil) a été
drabord déposé dans la partic proximale du bassin au Jura cen-
tral. A I'Oxfordien moyen, une plateforme carbonatée (Forma-
tion de St-Ursanne) s'est formée au-dessus de la pile de sédi-
ments argileux. Ensuite, lapport de sediments siliciclastiques
du nord-ouest a recommencé et la plateforme carbonatée sest
beaucoup contractée (Formation de Gnsberg). L'épais Mem-
bre d'Effingen s'est sédimenté plus distalement dans le bassin
(Formation de Wildegg). Une nouvelle et large plateforme car-
‘bonatée (Formation de Balsthal) s’est établie au cours de I'Ox-
fordien terminal et du Kimméridgien précoce qui a continué
d'évoluer pendant le Kimméridgien (Formation de Reuch-
enette). Une vue d'ensemble de Ihistoire de la sédimentation
durant I'Oxfordien est représentée sur la. fig.39. La fig.40 est
un tableau de corrélation.

Integrierte Stratigraphie des Oxfordian und
Kimmeridgian (Spéter Jura) in der Nordschweiz
und im angrenzenden Siiddeutschland

Zusammenfassung

Die vorliegende Arbeit stitzt sich auf 221 stratigraphische De-
tailprofile, welche zwischen 1961 und 1995 auf einem Streifen
swischen Biel und Boncourt im Westen und Méhringen in Siid-
deutschland im Osten aufgenommen worden sind. Der grisste
Teil der untersuchten Sedimente hat Oxford-Alter, aber

gen en Allemagne mé alest. La plupart d
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manche strecken sich weit bis ins Kimmeridgian. Mehr
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als 8000 samt der ind
aus dem Anstehenden entnommen worden. Fast alle diese Fos'
silien stammen aus den D und

tan-, Grellingen-, Delémont- und die Buix-Schichten (Mem-
bers) sowie die Ginsberg-Einheit im Rang ciner Formation.
Die Sedimente stammen aus dem Nord-

cine grosse Anzahl von polierten Anschliffen dienten dazu, 29
reprisentative stratigraphische Profile zwischen Bicl, Boncourt
und Balsthal zu Dic detaillierte B

Am-

westen. Eine tonige Schlammbank (Bérschwil-Formation)

wurde zuerst im proximalen Bereich des Beckens im zentralen

Jura abgelagert. Im mittleren Oxfordian entwickelte sich dann
K

stratigraphic beruht auf mehr als 5000

moniten. wichtige

“Taxa sind hier

cine (St-Ursanne-Formation)
im seichten Wasser iiber der Schlammbank. Danach setzte

bgebildet, Neue Art
wojciechi und Ringsteadia suebica, wihrend Wegelea cine neue
Gattung ist. Alle Ammonitenzonen und -Subzonen sind durch
Ammoniten vertreten. Der grossere Teil der Zonen und Subzo-
nen ist durch das Index-Taxon belegt. Die hochauflésende
stratigraphische Korrelation wurde mithilfe von lithostrati

erneut cin,
wodurch die Karbonatplattform auf den schmalen Streifen
der Giinsberg-Formation zusammenschrumpfte. Gleichzeitig
wurden weiter draussen im Becken die michtigen Effinger
Schichten der Wildegg-Formation abgelagert. Eine neue, aus-
gedehnte Karbonatplattform bildete sich im spiten Oxfordian
(Balsthal-Formation) und entwickelte sich weiter im Kim-
Formation). Eine G der
im Oxfordian ist in Fig.39 darge-

der Mi igraphie und der durch-  meridgian (
gefilhrt. Mehrere neue i Einheiten sind
worden: Die Herznach-F . die Sorne-

stellt. Fig. 40 ist eine Korrelationstabelle.
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Plate 1

I"Ig 1 - Quenstedtoceras lamberti lamberti (SowERrBY), Lamberti Zone, Lamberti Subzone, Schellenbriicke Bed, section RG 60, bed
3, Eisengraben, Gansingen AG. Complete adult with peristome. J 31715, leg. R. Enay, x 1.

Fig.2 - Cardioceras (Scarburgiceras) paucicostatum Lange, Lamberti Zone, uppermost Lamberti Subzone, iron oolitic marly clay
of the upper Herznach Formation, section RG 280, lower part of bed 6, clay pit of Ampthil, Liesberg BL.J 31219, leg. R. Gygi.x 1.

arburgense (YounG & Birn), Mariae Zone, Scarburgense Subzone, lower Renggeri Mem-
sberg BL.J 31103, leg. R. & S. Gygi. x 1.

Fig.3 - Cardioceras (Scarburgiceras)
ber, 1.2m above the base, section RG 280, bed 7, clay pit of Ampthil, L

Fig.4 - Cardioceras (Scarburgiceras) scarburgense (Youna & Birp), Mariac Zone, Scarburgense Subzone, lower Renggeri Mem-
ber, 1.5m above the base, section RG 280, bed 7, clay pit of Ampthil, Liesberg BL.J 31104, leg. R. & S. Gygi,x 1.

Fig.5 - Cardioceras (Searburgiceras) scarburgense (YousG & Birp), Mariae Zone, Scarburgense Subzone, lower Renggeri Mem-
ber, clay pit of Ampthil, Liesberg BL. ] 31229, leg. K. Ludin,x 1.

Fig. 6 ~ Creniceras renggeri (OvpEL), Mariae Zone, Scarburgense Subzone, lower Renggeri Member, clay pit of Amphil, Liesberg
BL.J 31089, leg. H. Zbinden, x 1.

Fig.7 - Creniceras renggeri (OrreL), Mariae Zone, Scarburgense Subzone, lower Renggeri Member, section RG 280, bed 7. 2m
above the base. clay pit of Ampthil, Liesberg BL.J 31117, leg. R. & S. Gygi,x 2.

Fig.8 - Cardioceras (Scarburgiceras) praccordatum DouviLLE, Mariae Zone, Praccordatum Subzone, lower Renggeri Member,
on RG 280, bed 7,3.5m above the base, clay pit of Ampthil, Liesberg BL.J 31114, leg. R. & S. Gygi. x 1.

se

Fig.9 - Cardioceras (Scarburgiceras) praccordatum DovviLLE, Mariae Zone, Praccordatum Subzone, Renggeri Member, section
RG 280, bed 7.27m above the base, clay pit of Ampthil, Liesberg BL. J 30949, leg. R. Himmler, x 1.

Fig. 10 - Cardioceras (Pavloviceras) cf. mariae (D'Orminy), Mariae Zone, Scarburgense Subzone, not in situ, Herznach Forma-

tion, iron mine of Herznach AG. J 25206, leg. R. Eichin, x 1.

Fig. 11 - Cardioceras (Scarburgiceras) bukowskii MAIRE, Cordatum Zone, Bukowskii Subzone, not in situ, Renggeri Member in a
creek northwest of La Cornée, Rebévelier JU.J 30948, leg. B. Lange, x 1.
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Plate 2

Fig.1 - Cardioceras (Cardioceras) costicardia vulgare ArkeLv, Cordatum Zone, Costic:
out of a creek northwest of La Cornée, Rebévelier JU.J 31646, leg. B. Hostettler, x 1.

dia Subzone, upper Renggeri Member,

Fig.2 — Cardioceras (Subvertebriceras) costellatum Buckman, Cordatum Zone, Costicardia Subzone, upper Renggeri Member,
Bollement, St-Brais JU. J 31648, leg. B. Hostettler, x 1.

Fig. 3 - Cardioceras (Cardioceras) cordatuum (Sowexsy), Cordatum Zone, Cordatum Subzone, Glaukonitsandmergel Bed. section
RG 207, bed 14a, excavation near water conduit in Churz Tal, Siblingen SH. ] 23027, leg. R. & S. Gygi, x 1.

Fig. 4 - Cardioceras (Cardioceras) persecans (Buckmaw), Cordatum Zone, Cordatum Subzone, Schellenbriicke Bed, upper Herz-
nach Formation, section RG 208, bed 9, excavation on Brunnrain, Ueken AG. ] 24982, leg. R. & S. Gygi, x 1.

Fig.5 - Cardioceras (Cardioceras) cf. stella Arkei, Cordatum Zone, Cordatum Subzone, Schellenbriicke Bed, upper Herznach
Formation, section RG 209, bed 7, iron mine, Strecke 11 under Hilbstel hill, Herznach AG.1 25184, leg. R. Gygi, x 1.

Fig.6 — Perisphinctes (Otosphinctes) paturattensis DE Lorio, Cordatum Zone, Cordatum Subzone, Schellenbriicke Bed, upper
Herznach Formation, scction RG 208, bed 9, cxcavation on Brunnrain, Ueken AG. 1 23277, leg R. & S. Gygi. x 1.

Fig. 7 Cardioceras (St i BoeN, ium Zone, Densipli Subzone, Mumi Bed,
section RG 212, bed 7, excavation above shooting range in Churz Tal, Siblingen SH. J 23045, leg. R. & S. Gygi, x 1.

Fig. 8 - Protophites christoli (Beupour), Cordatum Zone. Cordatum Subzone, Schellenbriicke Bed, upper Herznach Formation.
section RG 208, bed 9, excavation on Brunnrain, Ueken AG. ] 24943, leg. R. & S. Gygi. x 1.

Fig.9 — Neoprionoceras delmontanim (Opee), Cordatum Zone, Cordatum Subzone, Schellenbriicke Bed, Herznach Formation.
section RG 208, bed 9, excavation on Brunnrain, Ueken AG. J 25052, leg. R. & S. Gygi, x 1

10 - Cardi iticardi (OppEL), Zone, upper dens or lower 1
Subzone, lower Birmenstorf Member,section RG 208, bed 12 or further above, excavation on Brunnrain, Ucken AG. ] 25158, leg.
R.&S. Gygi.x 2.

Fig. 11 - Gregoryceras (Pseudogregoryceras) iteni JEanner, Cordatum Zone, Cordatum Subzone, not in sitt, Herznach Formation,
section RG 209, iron mine of Herznach AG. J 23048, leg. R. Eichin, x 1.

Fig. 12 - Cardioceras (Maltoniceras) schellwieni BODEN, Zon e bzone, lower i Bed, see-
tion RG 207, bed 16a. excavation near water conduit in Churz Tal, Siblingen Su 123029, leg. R. & S. Gygi, x 1.
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Plate 3

Fig. | - Perisphinctes (Arisphinctes) plicatilis (SowERsY), Zone, Densipli Subzone, Mumienmergel Bed, sec-
tion RG 81b, bed 13, excavation below Riickolterenbuck, Gachlingen SH. J 24633, leg. R. & S. Gygi, x 1.

Fig.2 - Perisphinctes (Arisphinctes) helenae DE Riz, Zon Subzone, lower Mumi Bed, section
RG 81b, bed 14a, excavation below Réickolterenbuck, Giichlingen SH. J 24575, leg. R. & . Gygi. x 1.

Fig.3 - Ochetoceras (Ochetoceras) hispidum (OveeL), fum Zone, Subzone, upper Mumi Bed, sec-
tion RG 81b, bed 14b, excavation below Riickolterenbuck, Giichlingen SH. 125901, leg. R. & S. Gygi. x 1.

Fig. 4 - Perisphincies (Dichotomosphinctes) antecedens SALFELD, T Zon dens Subzone, lower
Bed. section RG 207, bed 16a, excavation near water conduit in Churz Tal, Siblingen SH.1 20701, leg. R. & S. Gygi. x 1.

Perisphinctes (Dichotomosphinctes) elisabethae DE Riaz, Zone. Subzone, lower
ion RG 81b, bed 14a, excavation below Rackolterenbuck, Giichlingen SH.J 24528, leg. R. & S. Gygi. x 1.
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Plate 4

Fig 1 - Gregoryceras (Gregoryceras) transversarium (QUENSTEDT). fum Zon Jens Subzone, Bed,
Siblingen SH. ] 28141, leg. P. Choffat, x 1.

Fig.2 - Gregoryceras (Gregoryceras) transversarium (QUENSTEDT), Transversarium Zone, Luciaeformis Subzone, upper Birmens-
{orf Member, section RG 230, excavation north of Eisengraben, Gansingen AG.J 23051, leg. R. & S. Gygi, x 1.

Fig. 3 - Gregoryceras (Gregory riazi (D Gi ) Zone, Luci Subzone, upper
Member, scetion RG 230, excavation north of Eisengraben, Gansingen AG.J 23062, leg. R. & 5. Gygi, x 1

Fig. 4~ Gregoryceras (Gregoryceras) tenuisculptum GG, refigured holotype, Transversarium Zone, Densiplicatum Subzone, Mu-
mienmergel Bed, section RG 212, bed 7, cxcavation above the shooting range in Churz Tal, Siblingen SH.J 23064.leg. R. & S. Gygi.
»1.

Fig.5 - Gregoryceras (Pseudogregoryceras) iteni JEANNET, Cordatum Zone, Cordatum Subzone, not in situ, Herznach Formation,
section RG 209, iron mine of Herznach, Herznach AG. J 23048, leg. R. Eichin, x 1.
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Plate 5

Fig.1- inces (. inctes) lucingae (FAVRE), jum Zone, Luci is Subzone, not in situ. from a
block fallen from the upper Birmenstorf Member, section RG 60, Eisengraben, Gansingen AG. J 23755, leg. J. Kaufmann, x 1.

Fig.2- P ia (Enayites) bi is (MoEsch), ne, L is Subzone. Member,
section RG 32, bed 7, Schellenbriicke, Kilttigen AG. ) 31607, leg. F.J. Gsell. x 1.

Fig.3 - Amoeboceras glosense (BiGot & BRASIL). ium Zone, Luci is Subzone, Bi Member. section RG
276, probably bed 32, Chalch quarry , Holderbank AG. J 27679, leg. D. Kritger, x 1.

Fig. isphincies (L i BNy, fum Zone, Luc is Subzone, lowermost glau-
conitc Effingen Member,section RG 212, bed 10, excavation above shooting range in Churz Tal, Siblingen SH.J 23652, leg, B. &
S.Gygi.x 1.

Fig 5 - Larcheria cf schilli (OrpEL), Bifurcatus Zone, Schilli Subzone, lower Effingen Member, section RG 226, bed 47, road cut
north of Jakobsberg quary, Veltheim AG. 123539, leg. R. & S. Gygi. x 1.
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Plate 6

Fig.1-

£.
menstorf Member. s
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ziegleri (BROCHWICZ-LEWINSKI). Zon is Subzone, upper Bir-
tion RG 230. excavation north of Eisengraben, Gansingen AG. J 2407, leg R.&S. Gygi, x09.






Plate 7

.1 - Subdi i iensis ). 1 Subzone, upper Bir-
m::ns(m'f Member, section RG 230, excavation north of Eisengraben, Gansingen AG. J Bﬁii |Lg R.& S Gygi.x |

Fig.2 - Taramelliceras (Proscaphites) anar (OPpEL), Zon dens Subzone, upper Mumi Bed, section
RG 81b, bed 14b, excavation below Rickolterenbuck, Gachlingen SH. J 25960, leg. R, & S, Gygi, X2

- OpreL), fum Zone, Luci is Subzone, upper Birmenstorf Member, section
RG 276, bed 34, Chalch quarry, Holderbank AG. Complete adult with peristome. ] 27372, leg. R. Gygi. x 1.

Fig.4 - Trimargi (OrroL), one, bzone, upper Mumi Bed,section RG 81b,
bed 14b, excavation below Réickolterenbuck, Gichlingen SH. Wholly septate. ] 25924, leg. R. & S. Gygi, x 1.
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Plate 8

Fig.1- ii ENAY, is Subzone, upper Bi Member,
section RG 230, excavation north of Eisengraben, Gansingen AG. ] 656, I:v, R.&S.Gygi.x 1.

Fig.2~ Larcheria schilli (OvpEL), Bifurcatus Zone, Schilli Subzone, lowermost Effingen Member, section RG 226, not in situ, prob-
ably from bed 46, road cut north of Jakobsberg quarry, Veltheim AG. J 23534, leg. W. Ryf, x 1.

Fig.3 — Perisphinctes (Dichotomoceras) cf. bifurcatus (QUENSTEDT), Bifurcatus Zone, Stenocycloides Subzone. lower Effingen
Member, section RG 226, bed 55,2.3m above the base of the bed. road cut north of Jakobsberg quarry, Veltheim AG. J 23543, leg.
W.Suter, x 1.

Fig.4 - Amoeboceras cf. serratum (SowERsY). Bifurcatus Zone, probably Grossouvrei Subzone, Gerstenhilbelkalk Beds, Effingen
Member, quarry 500m north of Monthal AG. J 31456, leg. J. Haller & R. Triimpy. x 2.

Fig.5 - i i wojciechi n. Zone, Luci is Subzone, upper
Member, scetion RG 230, excavation north of Eisengraben, Gansingen AG. J zmw leg. R. & S. Gygi. x |

Fig.6 - Perisphinctes (Neomorphoceras) chapuisi (OprEL), Transversarium Zone, Antecedens Subzone, upper Mumlcnkalk Bed,
section RG 207, bed 16b, excavation near water conduit in Churz Tal, Siblingen SH. 1 26129, leg. R. & S. Gye

Fig. 7~ Perisphi collinii (OveL), Zone. is Subzone, upper Birmenstorf Mem-
o soeln RG 935, sacevatlecumt o Eisengraben, Gansingen AG. J 24170, ILg R.&S.Gygi.x 1.
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Plate 9

Fig. rotoides Bifurcatus Zone, Rotoides Subzone, lower Effingen Member, sce-
tion RG 276, bed 46, Chalch quarry. Holderbank AG.J 27971, leg. R. Gygi x 1.

Fig.2 - Peri ides Exav, Bifurcatus Zone, Stenocycloides Subzone, lower Effingen Member,
section RG 276, bed 50, Chalch quarry, Holderbank AG.J 23704, leg. R. & S, Gygi, x 1.

Fig.3 - £ Di Bifurcatus Zone, Stenocycloides Subzone, lower Effingen
Member, section RG 276, bed 50, Chalch quarry, Holderbank AG. J 23728, leg. R. & S. Gygi, x 1.

Fig.4— Perisphinctes (Dichotomoceras) duongae MELENDEZ, emend. Gy, Bifurcatus Zone, Stenocycloides Subzone, lower Effin-
gen Member, section RG 226, not in i, road cut north of Jakobsberg quarry, Veltheim AG. 1 23533, leg. H. Hess, x 1.
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Plate 10

Fig. 1 - Euaspidoceras hypselum (OppeL), Bimammatum Zone, Hypselum Subzone, Effingen Member. section RG 37, not in sitt,
fallen from the limestone succession 5580 (see Gyt 1969, pl. 17), Jakobsberg quarry, Auenstein AG.J 27259, leg. D. Kriger x 1

Fig.2 ~ Amoeboceras ovale (QUENSTEDT), Bimammatum Zone, Bimammatum Subzone, lower Crenularis Member, section RG 70.
bed 6, large quarry, Mellikon AG. J 25608, leg. W. Bihler. x 1.

Fig.3 - (NIKITIN), Bis Zone, Subzone, Hornbuck Member, section
RG 76, bed 11, Hornbuck near Riedern am Sand, Erzingen D (Unterklettgau). J 31462, leg. R. Gygi. x 2.

Fig.4 - Epij ir (QuENsTEDT), Zone, Bi Subzone, Hornbuck Member, section RG
76, bed 11, Hornbuck near Riedern am Sand, Erzingen D (Unterklettgau). J 32268, leg. R. Gygi, x 1.

Fig.5 - Ej cf. (QuexsTEDT). Bi Zone, Bi Subzone, Crenularis Member, section
RG 36 (unpublished), bed 31, Fahr quarry, Auenstein AG. J 31726, leg. C. Moesch, unlimited loan from ETHZ, Ve. S. 6686, x 1
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Plate 11

Fig.1 - Orthosphinctes (Pracataxioceras) sp. gr. laufenensis ( i Zone, Bi Subzone, Horn-
buck Member, section RG 76, bed 12, Hornbuck near Riedern am Sand, Erzingen D (hnlcrklcllgdu) Complete adult with lap-
pet.J 31722, leg. R. Gygi. x 1.

Fig. 2~ Taramelliceras (Metahaploceras) wenzeli (OpreL), Planula Zone, Planula Subzone, Wangental Member, section RG 78, bed
60, Miilitobel, Wilchingen SH (see GG 1969, pl. 16). J 32276, leg. R. Gygi, x 1.

Fig.3 - Taramelliceras (Metahaploceras) wenzeli (OppEL). top of Zone, uppermost i Subzone, Knollen
Bed, section RG 70, bed 57, large quarry. Mellikon AG. J 32277, leg. R. Gygi, x 1.

Fig.4 — Subnebrodites laxevolutus (FONTANNES), Planula Zone, Planula Subzone, upper Letzi Member, section RG 70, bed 108,
large quarry, Mellikon AG. J 32275, leg. R. Gygi. x 1.

Fig. 5 — Subnebrodites planula (QuensTepT), Planula Zone, Planula Subzone, Wangental Member. section RG 84, bed 14 (unpub-
Jished), township quarry, Hemmenthal SH. J 31723, leg. 1. Dosza. x 1.

Fig.6 — Orthosphinctes (Orthosphinctes) colubrinus (REINECKE), Bimammatum Zone, Bimammatum Subzone, Hornbuck Mem-
ber, section RG 76, bed 5, Hornbuck near Riedern am Sand, Erzingen D (Unterklettgau). Adult with part of lappet. J 32267, leg.
R.Gygi.x 1.
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Plate 12

Fig. 1 - Ri ia suebica n.sp., Bi Zone, Hauffianum Subzone, Knollen Bed, Dreifaltigkeitsberg near Spaichingen
D.J 31724, leg. L. Rollier, unlimited loan from ETHZ, x 0.6.

Fig.2 - Glochiceras (Lingulaticeras) lingulatum (Quenstepr). J 31725, x 0.6,






Plate 13

Fig. 1 - Wegelea gredingensis (WEGELE). Bi one, Hauffianum Subzone, upper Kilssaburg Member, section RG 85.bed
55 (unpublished), Im wisse Rise, Beggingen SH. Near-complete adult with premature peristome. J 31720, leg. R. Gyai, x 1.

Fig. 2 - Sutneria (Sutneria) platynota (REINECKE), morphotype A SCHAIRER, Platynota Zone, lower Schwarzbach Formation, sec-
tion RG 239, bed 22, quarry at 723630, leg. R. & S. Gygi, x 2.

Fig.3 - Sutneria (Sutneria) galar galar (Opvev), Planula Zone, Galar Subzone, base of Schwarzbach Formation, section RG 239,
bed 1 quarry at 123622, leg. R. & S. Gygi, x 2.

Fig. & - Subnebrodites schroederi (WeGeLE), Planula Zone, Planula Subzone, lower Wangental Member, section RG 82, bed 134,
Steimilrlichopf quarry in Churz Tal, Siblingen SH. 1 31714, leg. R. Gygi, x 1.

Fig.5 - Orthosphincies (Orthosphinctes) colubrinus (REiNECKe), Planula Zone, Planula Subzone, lower Wangental Member, sec-
tion RG 82. bed 134, Steimiirlichopf quarry in Churz Tal, Siblingen SH.J 31712, leg. R. Gygi,x 1.
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Plate 14

Fig 1 - of. WeGELE, Hy Zone, lower Baden Member, section RG 70,
bed 124, large quarry Mellikon AG.J 31721, leg. R. Gygi. x 1.

_ Ataxioceras (Parataxioceras) lothari huguenini AtRovs, Hypselocyclum Zone, lower Baden Member, section RG 70, bed
124, large quarry, Mellikon AG. J 26388, leg. R. & S. Gygi. x 1.

Fig 3 - Idoceras balderum (Oppev), Divisum Zone, lowermost Wettingen Member, section RG 62, bed 124, cliff east of Schran-
nechopt. Villiger Geissberg, Villigen AG.J 31719, leg. R. Gygi, x 1.

Fig. 4 - Streblites tenuilobatus (OveeL). Hypselocyclum Zone, lower Baden Member. section RG 70, bed 124, large quarry, Mel-
likon AG.J 32269, leg. R. Gygi, x |

Fig. 5 — Rasenia (Eurasegia) trifurcata (Reeeke). Hypselocyclum Zone, lower Baden Member. section RG 70, bed 124, large
quarry, Mellikon AG. ] 26452, leg. R. & S. Gygi, 1.
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Plate 15

Fig. | - Orthaspidoceras uhlandi (Ovrer), Divisum Zone, lower Wettingen Member, section RG 70. large quarry, Mellikon AG. J
22901, don. Schweizerische Sodafabrik, x 1.
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