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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Empty are unpublished section: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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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.


http://r-.no
http://Ci-.mlini.tes
http://573.79IW247.IIHI
http://593.52o-249.470
http://595.o70.-241.80O
http://Hebi.-ioi.4ier
http://Vdlei.il
file:///rOti-
http://llliisilo.il
http://04.20D.-2.18.5do
http://alie.-hii.sli

“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-
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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
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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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these onevids. The species wesitisurcd undei ML name Kmindhi
irregularis Radoicichy Bonigeh* BuMt (iy70.pl.9.fig.3).The
Vurena Member rarely conlainsoncoliles. One occursin bed 94
o (he section RG 320 @l Montepoirgeat near Undervelicr JI)

(PS Gy 3707.TS Gy 5711 unpublished). The other known oc-

currence was mentioned by Fischer (1965a, p. 22),

In Ihe Courgenay Formation, only a single oncolile was en-
countered in Ihe La May Member northwest of La Seigne
Dessusnear St-UrsanneJU in bed 100f the section RG326(P5
Gy3776.TSGy5774).

2143 Coral bioherms

The coral bioherms of Ihe lagoon differ from the ones at the
platform mergin In that they are much more densely colonized
In corals. Massive and thickly branch lug coral colonics meke up
as much as50% df the ~.ollntie ot aeoial biolierm in the quarry
of St-Ursanne (bed 18 of seclion RG 336). The malrix of the
reef core is miciilic. but nevertheless ihis may be atrue redf.
One of Ihcse patch red's near St-1 rsannc wes figured by Gvoi
1 1986, fig. 5).The primary rebel nil lie reefs and the siope of 1he
reef detrilus aprons was very subdued (see Pumfin 1965.
fig. 14)

21.4.4 Sandy quartzsillslones

As BALIGEK & BIRV (1967) have pointed out. detrital quartz
and some feldspar are abundanl in the Vellera and in the
Wiidegy Formations and. more specifically, in | he Roschenz and
in ihc ITringeii Members. It isinicresiing lo note thai there is
little detrital quartz in ihe argillaceous liure Member of the up-
per Velleral Formation, {"here is obviously no simple relation
between the day mineral content and the detrital quartz con-
tent in these sediments. Dell tial qfiti 2 anil leldspar may make

up more then dl % o the rock volume in maris and limestones
o Ihc Roschenz Member. The gnnilzose limestones of Ihis
member are partly laminated and partly messive, /i
(1962. p. 26 and 47) considered Ihal acolian sedimentation of
this quartz was a possibility because df iis good sorting. Boi-
LIGEK A BURR | 19711, p. 19) stressed thai Ihe detrital quartz and
feldspar wele transported by the wind. No sedimentary struc-
tures indicative of wind transport have ever been observed in
supratidal sediments of the Roschenz Member Evaporitcs are
entirely absent in Ibis meiulvi. Instead. Mimie osiracods. lignite
and gyrogoniles of eharaeean algae indicate the presence ol
fresh water pools or swamps and thus a humid climate (Gci
1986. p. 486). GTCI (1986. p. 4S7) concluded Ihat the ample sup-
ply of terrigenous sedimenl thai led lo the deposition of the
Roschenz and Ifmgaii Members was indicative of a relatively
wet climate. Waler transportation of the buik of ihe lerrigenous
sedimenl must therefore be assumed, but acolian transposi-
tion of a small quantity of detrital quart/ eannoi he ruled out.
A large amount ol‘clay minerals must have bypassed Ihe site of
deposition ot ihe Koschen/ Member judging from the much

greater thicknessol itk llaecous l'iugcii Member.
Bed 500f seclion RG 400 (pi. 35) which isin the small gorge
norlheasl of the farm La Providence near Corban JU isasandy
quartz siltsione. "Hie bed istl. m [fick and islaminated in 1he
lower part. The constituent particles are detrital quartz and
feldspar as well @ carbonate miciilic peloids (fig. 15). The
peloids are well rounded and Mave sizes between 40 and 70 mi-
crons They make up aboul 10 % of the rock volume. Thesilici-
dlasiic grains are about 50% of the lock volume: Aboul 90% of
them arc angular quartz, grains and 10% angular leldspar
grains Their grain sces range from 20 to 110 microns wilh an
average around 5n microns. The pore space isfilled with sparile
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