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1 I N T R O D U C T I O N 

1.1 GEOGRAPHICAL AND 

PALIL<>UL'(• SJ.I>11ICAI SETTING 

The measuring of detailed sections anil Ihc excavation ol fossils 
were done in an area which is confined to Ihc west by a line be­
tween Boncourt in Canton Jura and Biel ill Canton Bern 
(fig. I l.The hell of outcrops becomes narrower towards the east 
and [hen runs northeast from Canton Aargau to Mohan gen on 
the Danube river in southern Germany. I'll is whole area is 
where the Burgundy platform <Pi KSI K 1979) inlerfjngers with 
sediments of the rhodaiKi-swubiaii epicontinental sea which 
was situated adjacent 10 northern Teihys (fig.63). The whole 
area was transformed into an epicommental sea (fig-2) by the 
worldwide Callovian ti an agression which also flooded the 
Dalle nacrrrc carbonate platform in the early Callovian. 

1.2 PREVIOUS WORK 

Sualigraphic exploration of the Swiss Jura range hesan he ton 
1X211. Mi i n s 118211 described the Jurassic sediments in ihe ar­
ea of Basel for the first time and gave a short and appropriate 
description of the principal lithosiraiigraplue units Merun 
was aware that fossils were a means for correlation, hul he slated 
that fossils were nol known well enough al the lime lor this 
purpose. Therefore he correlated slncllv lilhostratigraphic.ilK 
He correlated the marls of the Biirschwil formation of the early 
and middle Oxloulian in die iviural Una with the marls of the 
Hffingen Member of the middle and late Ostordinn in the ea-t 
ern Jura range (fig. 3). He also compared Ihe coral limestone-ot 
the St-Ursanne Formation on the platform with Ihe basinal mi 

of the Villigen Formation in Canlon Aargau. 

lew of Europe in the Lai 

'2TAOWT<t9S8, pi. 13). 

^ Fig. 1: Locations WITH THE number- nt ihe -eiti.ia- measured between I * : AMI IW.I. LIHID. eiicle- MV •.eetions published in: 
Gv<a(l969): RC1-93 Gvul & MAIL-HAND (1982): RG 207 
GYGI (1M73}: RG 226 Gvm (I'WOn): RG 280.303 
tiVGl(1977): RG 51 h. Hlh. 2IW-21U. 212.230 Glci(IWOb): RG 239 
Rvci <•/«/. (1979): RG27f> GYGI & MARI HANII I l'W.<): RG 314. .17.1.3X1*. 399 
GYGI (1982): RG 280.30ft,307,315.336 Thlspaper (see "uintaU.") Rf! 2SII rhruugh 4W 

• oks • H itn quest ta the Museu 
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069.281 J.O08.7I III (I09.2N1L.26S. 700 
FIFIX.4511/21.9.SMI 1 (.(.S.450-269.SJI) 
666.500/272.750 O66.500 272.7511 
(,70.4X0.2 7 5.(ISO 670.(.00/.'.75.0I(L 
671.550/273.450 (.71.5611/273.400 
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RG 76 L-.MILUEIL 1) 
R G WEISWEIL 1) 
R C WILEHINEEIISII 
R G NCIINKIRI!; SII 
RG 80 SIL.LINAEII SH 
RG 81 (5:LEL I'.EII 811 
RG SIBLINWII SH 

SD.AONAMETI 
R G LLEMMENLALSH 

RI^IIINEAI SH 
UAI-AEUSII 

R G AEHDUIL 11 
88 [ILULLLM..TM L> 

F-URSLCNHL-RAD 
RG 90 LEIPLERDINCEN 1) 
R G IMMEN.L.N^A D 

R G 
HERM:U-H AT I 

RG 
R G HERV.MIEH AG 

RG L>L(LLLLHERI] 11 
R G 280 LIL-SLWRG HI-
R G NIIIMM.'.EN SII 

LEYMEN F 
VILLI.-.ENAT; 
VI-LLCRALJU 

RG 296 VELLEIALJ!' 
RG 300 /LLLLNIL ST) 
RG 5(11 

L.IEJIEI-A 01. 
RG PERI RI: 

M N BP 
RG 309 
RG 310 SOUBRA IN 
R G 311 

312 SIULK./ IS!-
R G 313 SOUL'L/ HI: 
R G 314 
R G 315 SURNELJII BL 
RLI 316 
R G 317 SIIULCY JU 
RG SOIILCE.IR 

51'J SOULCE JU 
UNDCRVCUCRJU 

R G 321 SOU ICE J U 
R G 323 SOU ICE J U 

323 GLOVELIER JU 
R G 324 ST-1 I MARINE JU 
RG SL-HRAISJU 
R G SL-URSANNEJT1 

ST-BRAISJU 
329 

KT, 
R G 
R G 

R G 
R G 

ASUELJU 
339 COURGENAY JL 

R G 340* I'LIRRIULRIN J L 
COURGENAY JU 

R G 342 
R G ( I.ULleffijiche.l 
R G 344* COURTE-MAICHE J 

LLORNHUEK MIIIH OL KIEIL-EM 
RATINE SOIHHEASI OL VILLA,'.E 
MIILIUIHEL RA.UILIOL OSIERL'MIII 
QUANY OL'TENGGIBUEK 
SIBLINGEN. SEH LOSS RAN DEN 
RATKOLTERCNBUCK 
SLEIMIIRLICLIIIPL 
SUMMERHALDE 
QUARRY OF TOWNSHIP 

L.AND-LIDE IVESL OL L-IEHHERII 
IRON ORE PIT AL STOBCRG 
SCHACHER 
QUARRV UORTLICASL OF RAILWAY SL.T 
HILL SOUTH OF RAILWAY BRIDGE 
KRCNZHNLTTE 
LI-UN MINE OL' 1 LER/.NNEH 
WA LEREONDUIL IN CLUIR/TUL 
L:\CIIVIIIIOII .HI BI MINI AM 
IRON MINE OL HER/NNEH 

SIMOON,; ™ W IN CHURATAL 
QUARRY OF UNTEREAE AND SLOIBIL 
I AEAVADOLI LIORLHWESL "I LISEM 

QUARRY OF CHALCH 
IRON ORE PITALSTOBERG 
CLUYPIT OF AMPTHIL 

CHAMPS DE LA JO UX P 

ROAD TO FORE! DELAO 
QUARRY AT EICHLCILHERI 

CLSTV P"IL AND QUARRY OF 
QUARRIES .IF LA CHURN, 
SOUS LA VERRIERE 
LE BEUGLE 
LE BEUGLE 
COMBE DES RAVERATLE: 
MONTAIGU 
NOIR BOS 
FICHU US GORGE 

LE GOLAT 
MONLEPOIRGCAL 
PENLE COLE, WESTER. 
PEUIECOTC. EASIER! 
FORADRAI 
HAUTE C6TC 

COLE DU FRENE 

QUARRV EAST OF LA BARM 
L'ALOMBREAUX VACTIES 
SUR LE-TUNNEL 
QUARRV EAST OL RAILWAY S 
QUARRY OF SUR MONMI 

6S2.(*"I.2X6.I60 
HNO.CXI 1:2X7 3411 
1.82.13(1- 28 7. (KILL 682.210:287.3()(.I 
FIS8.0SO28H.54LL 6XS.0S1I 2X6.51(1 
(.80.45(1 287.85(1 0X6.4 50'2X7.8511 
684..ILL! 1/291.600 6S4.34O:-29L.(,20 
(.85.700.' 2 94.580 (.85.551 L:2V4 .(,511 
HSO. 230-300.4 3D [,ND.ILKI/5l II 1.460 
684.240/300.210 684.230/300.220 
3,168.150'5.305.450 3.46S.5IX1/5..W5.560 
3.474.360(5.303.LI50 3.474.370/5.303.670 
3.4811.47(1/3.310.840 3.480.430/5.311I.73O 
3.483.070/5.313.560 3.483.060/5.313.570 
CA. 645.250(238.550 645.2511/258.550 
682.130/287.060 682.150/287.01,0 
M5.48(I.:25'U8(L 1.45480.-2S9.I80 
(.-I5.I5II-25S700 645.150/258.700 
65I.71O/2O4.U70 651.710:264.0711 
682.HHI.-2S(L.87(L 682 100:286.87(1 
65 3.95(1:2 5 5.000 654.000/ 212.43(1 
651.50II2O1.15O (.51.500/264450 
688.1170 2S6.5HI F.SS.07(|.-2S6.540 
645.1155 25S.5J5 (.45.1175 258.555 

044.9311:258.3711 

580.610 247.540 
581.950.248.050 
574.490/247.200 
572.5I.LL/7.5N. N-LLI 
57-1.800/248.200 
571.650:255.82(1 
57!.300'7I6.25D 
169.680:256.550 

• : . : - • 
594.8(1(1:241.68(1 
HLL.410--249.8ILI 

887.0411/228.4511 
585.580 255.180 

584.1^11.'2..-7.220 

S74.HS0.247.450 
572.=(>II/25(I.S4II 
574.SOO/24S.200 
571.750 255.860 

369.1,80 250 55(1 
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SCCTI R-.NO. T.i.XISLIIN LOCALITY CI-.MLINI.TES HEGINNIN; 
OF SECTION 

, CII-ORDINATES END 
OF SECTION 

RG 347 BUIXJRJ QUARRY OF LES CREPPES 569.650/259.740 569.050/259.8(10 
RG 348 BUREJU QUARRY OF TOMHES DCS PICRRES 566.110/754.860 505 3)60:25-1.910 
R G 350 CIIIIRYT-iiHt .11 I IN- | I:IN 1111 jii.AL .573.79IW247.IIHI 5755)5(1/247.43(1 
R G (.LOVELIER.II: SOUTHWEST OL COLE DUCRET ?N( 1.42(1 241.8N1.I 5X(I.5IHI,24I.S5(I 
R G 352 GK.VELIERJU COLE DU DEL 5SII.8-10-2.II58HI 581.150/242.120 
R G 55-1 LE CAMONNENIENL 585.9511'2 11.220 
RC 35* CRUNRL.IIL »i: 1 NUD.LID. OL MI.RLE HLIEHE 5911 .(,711/2 5 4.4'III S9').73(L/254.37LL 

(IRANDVAL HI. 599.6211,2 5 5.24(1 
R G MOULIER BE ENVERSDCS ROCHES DE COURL 593.47(1:234.111.10 593.530-234.03(1 
R G 359 BRESSAIIEOIIRT J11 5(,'!."SH/24S.4SI. .-0')."X()/24N,ISU 

MOVCLICRJU 1 LASENSCHELL 595.650,251.29(1 5')5.980,-25|.2.ILL 
• 65 SOVHIERESJI: EN GOULAT 595.950-249,520 

R C MELLEMBERLJU COMBE DE METLEMBERL •9.1.990.24 9.4911 593.52O-249.470 
5S0.950.24S.57O 589.950,24S.81(I 

R G 366 CHAPCLLE DU VOIBOURG 59 5.7611/24 7.740 593.89(1/247.42(1 
RG 595.O70.-241.80O 

KO.id M L-.U'EI DELACENDRE 592.740,240.910 592.740/241.060 
R G GORGE SOUTH OF L'ESSERT DESSUS 591.5S0 210.860 291.420,24(1.980 
RG ROTHES BE 595 140/239.540 
R G 373 VELLERATJU 594.2(L(L/24LI.1,(1(1 594.1711/240.64(1 

377 HEBI.-IOI.4ier .11' LARNCHESI.JEAN .•96.3711/24H. 23(1 591.. 45(1/24 It 580 
RG SELZACH SO WESTERN DILL'OT'HASCNIUALL 600.700-2.12.150 600.760.252.150 
RG 381 MOULIER 111-. T'MIRL UIINJE. NRIRLLIENI SIDE 593.1711/234.3)11 593.3511/234.69(1 

•8.' 5el/AC!L NO CHESSEL (.01.570,252.610 601.570/252.600 
R G .Sel/NILL SH RIIAIL IHROUTIH LAIELILIAILI GORGE =99.')=LL/231.4(LLL ( .92(1/251.2 111 

385 SEKICH SI ) ROAD WEST OF STALLBERG 599.020 252.09.1 599.070,232.140 
RG 3.88 VDLEI.IL ji: 1 AIIDSLIDE SUNS LA I'EULE ROCHE 593 8S0.210.315 
R G 389 SOUS la IVILIE ROCHE •94.(1811/241).5411 594.(15(1/240.55(1 

390 HAULIER III. SOUTHERN PARI ILL MOTUIER GORSIC 395.7211/237.3211 595.71111/237. 
R G 392 MOULIER HI- \ROTI- DU RAIMEUX 595.5511/238. 595.0711/238.1211 
M I FISLIS F GUAM OL' KIILFCOFCN 5 94. NO0,260.7 00 594.920. .-"60.750 

WOLSCLU.ILLER F 597.070,2.\S.5O0 
RG 391 KLEIIILIIL/EL SO ROAD WEST OF CASTLE ROCK 597.950 255410 597.920-255.500 
R G 398* LIESL>ER£ BL (,ii(i..i(,(i/:5(i.2i(i (.(1(1.5 2(1/2 511,17(1 
R C 399* LLLIISILO.IL SO LANDSLIDE WESL I.RVOGCLL FARM (,(11.49(1/240.78(1 (.(11.51(1/240.72(1 

400 RORBAN J U L...RI;E III.TTHCN.L <.L LA I'ROIIDEM-, LARM (,LI.L.L,81I/24(,.54(L 
R G 402 IM-ELLEN/ LIL ROAD LU MULL (,112.1311/252.76(1 0112.5511/252.1,8(1 

«12.ISO/242.100 0112.290,243.1160 
RG 404 MENELIEL JLJ GORGE UF [HE SCHCULLE RIVER (.115.4311/242.88(1 (.115.2 .•(1/242.9511 

KM INO SI.ULHEAS! UF I A KR.LILLTERE 1'IINII 1,(11.28(1/2411.48(1 MIL.1=11/2 411.75L> 
RG LII'.NL si.UIH i'[ CUMIN- DESGCAIS 598.980 238.500 599.11211/238.220 
RG 413 RAVINE SNULH OL COMBE DE LA HUE 599.570 258.570 199.510-358.1100 

ROAD NORTH OF POINT 976.5 599.5211,238.180 59Y. 590/258.150 
RG ROCHES DU DROIT ODD .490258 2 HO 
RG VERMES JU LA ROSSMNLLE 004.02(1.?. 19.5 311 

SCEHOF BE GOME si hi LB OF BITCH LEN 0114.10(1.258.(1110 (.04.20D.-2.18.5do 
429 'VCLSI-HENRULIR SO GORGE SOUTH OF LLARZERGRULJEN (,(I?.57N/237.?LN (,115.57(1/237.5211 

R G 430 GIINSBIUNNEN SO CAULOIIAL MAIL AND QUARRY 0112.DO.1/234.92(1 (,(I2.L7U/254.88(L 
RG 431 G 5 U SI LIMINE N SO R,ll2.2.HI/234.SIIII (,(12.32(1/254.77(1 
R C 433 OBERDORFSO O.orie:,,,, ANY NORTH ,.FH ALIE.-HII.SLI (.1155)'). 1/252.25(1 (,1133)5(1/232.114(1 

434 [.IIMMISIIIL/OLIERDNRFSO QUARRIES OL STEINERUEHEN OII2.0KII/231.711(1 (,112.88(1/251.(.5(1 
RG 435 PELRY BE QUARRY OL LA HUN IIU,UE 585.9711.-225.8(10 
RG L5O AEDERMANNSDORF SO 613.13(1/236.850 

EGGLI 61 5.(18(1.-256.980 
RG 438 BILLS THAI SO KOAIL iliiiJiiah Sd.neba.h YUM- 019.41(1/241.3511 
RG [JULSLLLULSO INNERE KLUS OL 8.91 HL'2.'9.57(L 618.9007239.590 
I<{. 440 ITMIIMIER" PI KULTILLUIRII (,12.8?II/236.(,IHI 612.84(1/236.0=11 
RG BOECOURLJU EXPLORATION WELL NEAR ML. RUSSELIN 
IU; 441 ST-LIRSWINE .11 58 (1.849/2 46.245 

HIIFELL'INOEN 111. JVPLORATINN .VEIL NEAR LA COPER! C 052.7911/251.725 652.790/251.725 
RG EISCRKINSEII SO O25.80O/24I.45O 
KG ERSDIWILSO 607.500/245.750 
RG H.IL.SH.IL 5( > OI9.7KI.259.5NI) 
LTD VCLLCRALJL I'NINL 957,'11'CULI; RUCHE 5'>4.(L3L)/24L>.52LL 594.1)511/24II.55U 
RG 452 MOULIER L!F EXPLORATION WELL OL COMBE DES BILLES 59.1.00(1 l.l-l.dSD 
R G 4 5 3 * CICELIES BL LA COTE AUX BOCUFS 01II. 71(1/25 8.51 HI 
RC 454 BUTE J LI EXPLORARJORJ WELL 2 FUR ITANAJNTANE 567.649/254. (.711 

HINT- I F 1 S-PB.I-RIII..RI NELL MORTRANSJURANE 567.897/255.1.84 
R G BUREJTJ !A|i|..RAIIOII Hell NAMAMI SD. FOUND. 2 507.1 II(.>25(..57(.I 
R G 457 DILLINAEII III 0(14.5111.255.(18(1 
RG 458 PCRY BE QUARRY OF LA CHARUQUE 385.85(1/225.751) 3N5.XOI)/22=.9L)LL 

TAB. I: COORDINATES UL MEASURED SEEL INNS. '[TIE RG NUMBERS WITH AN ASTERISK ARE SECTIONS THAT HAVE BEEN PARTLY 
SECTIONS PRINTED IN BI.LDLAEEARE PUBLISHED HERE: PLATES 16-44. 
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This proved Inter In he a ».mt uuscorrclalioll ihal is perpetuated 
by some French authors to the present day. e. a. Chauve el al. 
(1.985). 

GbeSsly ( IN3M-4I | carried out extensive mapping in Can­
ton Solothltrn and in adjacent areas, lie collected lossilsin large 
numbers fin tile (iisi time iti Swit/crland. Ii occurred to him by 
Gloss observation of the coral bioherms of the St-Ursanne For­
mation near La Cacjiieielle and the coeial fine-grained sedi­
ments of the basin further cast that the vertical and lateral suc­
cession of sediment', is not random. I Ic introduced I lie concept 
of facies into the geologic literature and recoiiniKCd some com­
mon facies patterns (see C'noss ,v Huml:vc<hid I "97). In spite of 
the great effort in mapping fossil coHeeling, and practical use of 
his excellent new shaligraphic method. Gki-.ssly. in his own 
opinion.rlill mil achieve a salisl'ac-rii; cm i elaliou between sed 
iments from shallow water and those of deeper marine origin. 
Ku-.:caih. lie tcliiiucd Ihc correlation bv Miki.w (1821). 

The progress ol stratigraphieal palaeontology as pioneered 
by Oi't'EL led to an important rev ision of Mi.kiaS's correlation. 
Ophli. ( 1 8 5 6 - 5 8 ) introduced the biosl rati graphical zone. He 

could prove with antinomic- thai ihc thick Keiiggcri Member 
and part ol the Sornelan Member in the noithwesl thm out to 
the southeast and made into what i> now called ilu Vhc 
briickc Bed (figs. 3 and 39).This is a lernlcrous marly limestone 
with iron ooids which is on the average about It)cm thick. 
Oppel cooperated with Mor.stii. One result of this was the 
definition of Ihe Iransversarium ammonite /one sensu Iain 
(Oppel 1X63. p. 165) that was published in its definitive form 
posthumously by Waauln (Oppei a Waaiu N lS66).The Trans­
versa rill m /one is the oldest nell rlociiuiciiled auiiin mi , • . 

Km iiik (ISSN) mapped a large pal I of I lie Swiss Jura ranee 
and proposed a new correlation of Ihe Osfordian deposits. He 
correlated the l.iesber>! Member of Ihe central Jura wiih the Hi: 
mensiorf Member of Canton Aargau (Roluer IH8H.p.S7). He 
thought that the Si-l'rsanne Formation «as the time equivalent 
of the EfTingcn and (ieissbtrg Members (ftp. 3). RoLLIEB 118KS| 
produced no evidence from ammonites of the shallow water 
realm to prove his assertion Seven he less, he i cilia iml d I •• 
in his publication of 1911 (fig. 5-11.and it remained unchallenged 
until 1967 when lit ill na.it ,v ISt mil proposed a new correlation. 

http://na.it


Tlie sign i lien nee <il liie i in pull a m palaeomologicnl work by 
DIL Loriol in relation to Rollick's correlation was not recog­
nized by Ihe straiigraphical workers of the time, because the 
systemalics of Ihe pcrisphinctids were then unresolved. In a 
short review. Akki;ll(1°56, p.95-96) threw some light on the 
straiigiaphical implication- ol liie ammonites published hy Dl 
Loriol (1896) from the Sornelan Member of Liesberg by 
clearly 'laiing thai llley are eon specific with some of Ihe essen­
tia! species ot tile Lnglisli I'licatilis Zone. In the modern zona-
lion. these ammonites indicate the Aiilecedeiis Subzone of the 
middle IVjtisiersaiiiim /one 

Ziegler (1962) studied the platform to basin transition of 
what are now the St-Ursanne and the Velleral Formations 
(fig. .19). He did not question the correlation by Rou.ier (1888) 
Of the St-Ursanne Formation with most of the Wiklegg Forma­
tion (fig.40). Ztir.oi i k 11*21 ]iaid special attention to the detri-
tal quartz in Ihe Roschenz Member (pUm Natica Member). 
Some authors of the last century had already noted the occur­
rence of beds with a high detrit.nl quartz contenl in the 
Roschenz and Effingen Members. Rollier (1898, p.58) re­
ported limestone bands in the Roschenz Member with suffi­
cient fine-grained detriinl quartz llial ihey could be worked for 
grindstones from near Damvanl west of Porrenlruy. Zieoi.er 
(1962. p. 26.42) concluded from the good sorting of this quartz 
and the fine grain size that ii might be of eolian origin. 

Boi.LiGER & Bl'RRI (1%7) took the acolian origin of the 
quartz sand for granted and considered ihe vertical variation of 
the quarts content to be a reliable means of correlation bet­
ween Ihe plailoi in and the basin llley arrived at a correlalion 
of ihe Roschenz Member with the Effingen Member, and they 
consequently correlated Ihe eniire Sl-Ursamie Formation with 
only the thin Itirmenstori Member (see this paper, fig.3). 

Gygi (1969) studied the Os-fordian lilhoslratigraphy and 
ammonite bioslraiigraphv from ("union Solothurn in the west 
to the Danube River in the northeast. He found thai the work 
hy WfjRTENBERGEK & WurienbergEk (IS66) in Ihe Klettgau 
and Randen and by Mot sell (1867) in Canton Aargau yeas reli­
able. He finished his manuscript in June 1967. prior lo the com­
pletion and publication of Ihe paper by Boli.igek .v. Burri 
(1967) which was in fact published in January 1968. These au­
thors did not discuss whether the climate was dry enough to 
make acolian nan spoil of detrital quart/ al the ohsti u.l -cak-
possible. 'Hie mugh surface textures of the quartz grains Ihey 
figured in 19711 are mainly Ihc result of diagenclic etching (Gygi 
I%9.p.20).not aeolian frosting. BoluGeR & BuRRI (1967.1970) 
apparently did not recognize that the detrital quart/ m the 
lower Effingen Member was lonieuii atcd by luihidiles (GvGi 
et at. l'WK.fig. 10) and in the upper bttmgen -Member by Moral 
(Ova 19X6. Fig. 7) Then con elation was plausible fiuiu Ihe 
stdimentologi;al point of view, but there were no ammonites 
nor othei means of correlalion to prove it 

A new tool for correlalion was introduced In the Swiss Jura 
by Persozs Remane 11976) and by Persoz (1982).They used 
clay minerals for correlation, because detrital clay minerals 
have the advantage that Ihey are ubiquitous through the whole 
succession. Clay minerals are present even in winnowed de­
posits like carbonate oolite.The authors concluded that Ihc- vei-
lieal variation in the distrihulion of clay minerals, particularly 

Ihe variation in kaolin He. could be used tor -iraligraphic' con eo­
lation from terrestrial In decpci murine eiivnonments. GvoT A 
PtRSoz 11986) refined this method by combining it with am­
monite bioslraiigraphv in the Oxfordian or Canton Aargau and 
Of the central Jura. They firsr analyzed sections mine ra logically 
in the basin (('anion Aargau) that are well calibrated bioslrnti-
giapliieally by thousands of a in mobiles. Tien they correlated 
Ihc-c see! mil - using clay mm era! marker horizons with others in 
Ihe central Jura where lew m no ammonites hud been found. 
Tile few ammonite's mm known Ironi ihe central lura have since 
corro bora led the mineralnsiraiigrapbic correlations (Civiii. 
1995).The papers by Gvgi & PitRSOZ (19X6) and Gygi (1995) 
showed that Ihe correlations by Hoi I igv.r & Burri (1967) were 
essentially correct. Other resulls were lhat the Hauplmumicn-
bank Member of Zieoi.er (1956) was indeed a useful marker 
unit, and lhal Ihe base of the Reiu-henelle I-urinal ion coincided 
wiili die Oyti'i tlinii-kiiiiriernkiaii In 'inulare as ii was tradition­
ally placed in the ammonite facies of Central llurope (e.g.CAR-
tou el al. 1991a). Gycii (1995) described and figured ammonites 
from Oslordiun and Kimmeiidgian sedimenls of the shallow 
water realm in northwestern Switzerland. 

1.3 Aim and structure of this paper 

1 be principal aim of this paper is lo present (he most important 
Late Jurassic sections in ihe Central Jura that have been mea­
sured by the author since 1978. Ziegler (1956). Ziegler (1962) 
and Boi.uger & Burri (I'.171)1 have ahead! published some of 
these sections, bin ihe ibesis by /it.i.i fr (1962) was noi printed 
in a periodical and is not easy in obtain, lit I be second main pall 
Of Ihis paper the ammonites which are relevant for zonation 
and international correlation are presented. This work also 
aims lo summarize all of ihe important results which have been 
published mei the past 25 veals 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 seciiotl was given 
an individual running number. Every bed more than 5 cm thick 
was numbered separately in the sections, sampled and briefly 
described in the licldKiok When a bed was ihieker lhan 1 m. 
several samples were taken at a vertical distance not exceeding 
1 m Sample* large enough to prepare ihin sections or polished 
valis m i , ocb Liken I mm repre-eolal.se reeks F.nel' rock sam­
ple, polished slab or thin section has been ascribed a numbrr 
prefixed by the letters (jv ;o show that Ihey are part of the au 
trior's collection Additional samples were taken where neces­
sary during the preparation of the interpreted sections. There-
lore the Gy-numhers are nol always in order in the seclions. 
When Ihe beds are horizontal oronly slightly inclined, it is often 
nol possible lo measure the complete section from ground level. 
In these cases, a hgln sled lope with a com fori able seal attached 
was used (fig. 4}. Ihis 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 
I lisiory I lascl aie recorded in I lie pieseillcd sections. The ma­
jority of the aSS.1 riLiirilnaerl samples or polished slabs arc ori­
entated. 233W ol these were processed to thin-sections. One half 
of the surface of each of the the thin-sections was stained with 
a mixture of alizarine retl and potassium lusacyanoferrate in 
order lo identify Ihe different kinds of carbonate using the 
method described hy DICKSON (1966).The several hundred pol­
ished slabs served lo study stromatolites, oncolitcs and other 
large features that arc loo large lo be easily seen in thin section. 

One of ihe aims of this study was to collect and identity a 
sufficient number ol ammonites lor the full bioslraligraphic cal­
ibration of the studied L'pper Jurassic- sediments. All well-pre­
served fossils were collected and are kept in Ihe Museum of 
Natural History Basel. This served to characterize palaeoenvi-
ron me ins and mamiv palacodepih in the deep ml a idal zone fol­
lowing Gygi (1986. fig.6). All the well-preserved ammonites 
have an individual number preceded by a J. Only a limited num-
bei of fossils were found in natural oulcrops or in quarries 
Therefore ii was necessary to excavate fossils si.stemaliealh 
(fig. 5). After an cscai alion was opened Up. where possible with 
a bulldozer or a mechanical shovel, the section was carefully 
measured and the beds were numbered Ihen the beds were 
thoroughly searched lor fossils A jack hunuuci seived to break 
up the beds before Ihey were worked with Ihe geological ham­
mer. An Atlas ( opeo "Cobra" machine driven In a combustion 
engine was preferred tor breaking up the beds because il could 
also be used in places inaccessible to vehicles This hammer may 
be switched to a drilling machine lo produce boreholes for 
blasting in order to remove hard overburden above the fossil 
beds. Blasting was sometimes necessary when excavations had 
lo be done completely by hand as for instance on sleep, forested 
slopes [hat were inaccessible lo a mechanical shovel or ii bull­
dozer. 

A new laboratory was installed in the Museum of Natural 
History Basel for Ihe preparation of fossils. Ahoul 5400 
well-preserved ammonites had to be worked within a reason­
able lime spun.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 lo be the most efficient and also Ihc 
most precise lor further processing. Very large specimens were 
first worked on an open sand-filled case with a large flat chisel 
held with both hands. Ihen with a small flat chisel and finally 
wilh an engraving pen. Smallci specimens were prepared in a 
closed chamber (fig.6) with a litlle flal chisel thai can be held 
wilh one hand in Older lo uncover the ammonile lo wiihin 
aboul two millimeters from the surface The final preparation 
was done wilh an Atlas Copco engraving pen which performs 
4511 small Strokes per second Ihe exhaust of Ihe tool aims al the 
point of Ihe chisel so that dusl and rock particles are conslantly 
blown oft. Ihis makes precise working possible. Dust is re­
moved from Ihe chamber wilh vacuum. 

The classification by Dunham (1962) served to describe ear-
-. Hal, locks in I he belli file deposilion.il tcM-.lles accoidiuc to 

ihis author are also recorded in the lithostratigrnphical sections 
presented.The extended classification of depositional textures 
according lo EMUHV * KI.OVAN (1971, fig. 2) was used when nec­
essary. Carbonaie rocks studied in thin section aie named after 

Fig. 4: Measuring., seel ion on a l.chl sled rope lined with nylon fabric. 
I lie steel seji is hcki sic.id;. I.;., i , l.invi whh ••ussier, brake siu.es 

sccudiun.au aiiliiinalie bi.it e upclaliih' ivilh die cell 111 filial mice lei'.II-
Lilcs the sinkinc speed lo 1 in per second. This -aleli hiake is in Ihe cir­
cular casing beside II'.- Me.- Will, this .lei ice II Ma- possible I.. . . . . 

men-Hung kin- sections, a lerv high I r,-; | iici-.i' (VIII') radio n.,- ;• . 
in dictate Ihe lc\i to be ivrilten into die tieldboul, in S.Cygi Inn wjfei. 

Folk (1962). Beds dominated by sedentary organisms arc-
called biosirome (Clmimis. I9."2. p. a.~4). If beds with sedentary 
organisms swell lo dome-1 ike si melt! res ihal had a primary ele­
vation above Ihc sediment around, they are called bioherm 
(CumINGs * ShkoCk. 1928). Lowf.nstam (19S0. p. 4.1.1) recom­
mended that the term reef be used only in eases where Ihe 
sedentary organisms build a rigid, wave-ivsisinni frame in a 
structure that nses aho\e the sediment around it. Other geo­
logical terms are used aeeording lo ihe "Glossary of Geology" 
by Bates & Jackson (1980). 

The following abbreviations are used in the lithosirati-
graphic sections (pis. 1 6 - 4 4 ) : 

RS: rock sample 
PS: polished slab 
TS: thin section 

1" 
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2 Facies analysis 

The lithosiratigraphical units cited in Ihe following text and 
Iheir lime-slrnttgrnphical framework are listed in fig.40. The 
field reunions of the units are represented in fig. 39. 

2 .1 I iiliolacit's 

2.1.1 Basinal facies 

2.1.1.1 Ha\mnl ur\;dltieetiu\ mm/troile nihl'h 
The best example nf basinal aiiiillnccous rnudsloiie in the cen­
tral Jura is Ihe Renggeri Member This toek consists mainly of 
day minerals and calcium earhonale. According 10 Pfrundlr & 
Wkxna (1970. lab. 1) Ihe earhonale content of Ihis argillaceous 
mudslone is between 27 and S.l % near Liesberg BL. ll is Ihen. 
using ihc classification of Pfttmoiin (1957. fig. 9V). a clayey 
marl. The blue-grey colour of the rock is probably caused by 
very fine-grained pyriie which is indicated by the relatively high 
iron content (see Pprunorr .iWickert 1970. tab. 1).This clayey 
marl is homogenous because of Ihorough hiolurbatinn. Bur­
rows filled wilh iron sulfide ale very common (fig. 7). Lamina-
lion has never been observed. 

Ihe Sornelan Member consists ol argillaceous mudslone 
wilh bands of limestone coiieielions and continuous beds of 
marly limeslonc. The total carbonate content of Ihc member 

Pig.7: Clayey marl ol die Reuben Member with burrows filled with 
iron sulfide. Section RC. 2sn. I.ic-hco: LIL.bcd 7.2..1 m above ihe base. 
Sample Cii 3257 Scale- bar is 2cm 

Kic.S: Basinal lime mudslone of the Gcrslenhube! Beds in ihe 1 
Lltingen Member. Quarry uorlh of Mondial AG Scale bar is I m. 

near Liesberg is around 54% (Tfrunde* & WtCKEKT, 1970, 
tab. 1). The volume of limeslonc concretions and hands may be 
estimaled lo be about 15 % of the whole rock unil (see pi. .11). 
Therefore. Ihe mudslone matrix of the Sornetan Member has a 
earhonale content of less than 50 % near Liesberg. Ihe average 
content of detrital quaiti of the whole rock unit must be less 
than 2% judgutc liom ihm sections ol carbonate hands and 

lbs- ITTingcn Member is a complicated MIC.VSMI I aigill.i-
eeous mudslones inlerbedded with variably spaced beds with a 
higher carbonate content (Gygi 1969. pi. 17. section 37). The 
lowest carbonate con ten I "as lecorded in the lower part of Ihc 
member and is less [ban 4 ( 1 H i e aveiage carbonate content 
of the argillaceous mudslone in the Effingen Member is more 
than sir:, iii,unit oi the upper part ol the member. Lime mud 
then predominated in the sediment of the Elfmgen Member 
over argillaceous mud. 

2.1.1 2 Dasimd lime mudslone 
All the hasinal limestones ate mudslones which grade inlo 
pdoidal wackestones oi. in some cases, even lo peloidal grain-
Stones. Gygi (1969. p. 39-42) described some of these rocks in 
detail and figured them.Coecoliths are rare, if they are present, 
they are nol or only slightly recrystallized. Ilierefore. there was 
probably only slight icc'rysuilli/aiion of the rock after transfor­
mation of ihe lime mud to low magnesian caleile. and cocco-
liihophoi i.l nor, ll.i, c.iiuioi have been a m.ijoi constituent.los-
sil detritus recogni/cahlc under ihc pel rographic microscope 
only forms about 10 % of ihc rock. Study of the grain-si/e frac 
lion of below 25 microns under the transmission electron mi­
croscope revealed that less than 5 % of the particles were defi­
nitely lossil detritus. More than 80 % of Ihe rock is ihen micrite 



o! unknown oi igiu. I lie sediment may he Iran-formed lo faecal 
pellets lo ihe packsione concentration in some places ((lira 
1%'J.pl. 13. Iig,-IK). Basinal lime mudslones (calcilulites) are al­
ways well bedded(fig.8)inlo layers less than lmlhick. 

2.1.1.3 Basinal iron oolite 
The nldesi Oxfordian bed in norihwestein Switzerland is a 
2Uem lo.Klem ibick clayey mar! with some iron ooids.This bed 
is always presenl below ihe Renggeri Member and although 
ihin. it is laterally continuous. It is the uppermost bed of Ihe 
Her/nach formal ion (see definition heloyv). Ihe contcnl of iron 
ooids dccicnscs from about 5 % at the base to zero al ihe lop of 
Ihe bed where ihe laeies ol the Rcuggcri Member begins. 

The Schellenbrlicke Bed is another thin and widespread 
basinal iron oolite within the I lerznach I onu.ition.The mode of 
formation of this bed has been discussed in detail by Gygi 
(1981). The average eonlent of iron ooids is only aboul 10% 
(Gygi 1981. p.239). The iron ooids are Ihnonitic. ehamosilic or 
they have cortices of chamosile alternating wilh cortices of 
limonitc. The matrix is a ferriferous lime mudslone (fig. 9). The 
bed is condensed, sometimes to Ihe extent that only the 
limonitic/chamositic crust at its lop is present (fig.40). The bed 
occurs between Ihe loe of the submarine bank Of the Biirschwil 
Formation where ihe water depth is interpreted to have been 
about 80m and grades in the distal direction inlo the Ihin 
t ilatikoiiiisandnn-i gel lied where the water depth is calculated 
to have been around 100m (Ova 19*1. Fig.4). An orebody of 
iron oolite which was mined uniil the beginning of this century 
exists in the uppermost Some tan Member near Chniltesol and 
Ml Mil ft lull IWI (France). 25 km wesl of St Ursannc. Near Bute 
JU in section R G 456 there isa 50cm thick marly limestone that 
contains Itl % ol hmomlic iron ooids 3 m below ihc lop of the 
So met,in Mem be i. No noil ooids have e\ei been found in ihe 
more dislal pari ol the Sornelan Member thai is coeval will) Ihe 
Schellenbrlicke Bed and the overlying condensed bed al the 
base of the liiimeiisu.il Member thai in some outcrops con-

: Goethitic iron ooids in biomii 
OMordian. f oidaiiim Sulu In .in. Vhcllcuhriickc lie 
S Gv 2712. section KG 32, bed 3 (see Gygi 1969. pi. 1 

tains chamositic iron ooids. It is therefore impossible thai ihe 
iron ooids of Ihe Schellenbrlicke Bed or Ihe condensed bed al 
the base of the Hirmenslorf Member were transporled from 
shallower walcr lo Ihe basin.The Schellenbriicke Bed contains 
a rich and diverse ammonite fauna indicating a depth of de­
position of between KU and 100m. Lenses of basinal iron oo­
lite-rich clayey marl exist neat Her/nach and (.ansingen below 
the Schellenbrucke lied (section RG 20K. bed 6. Gygi 1977. 
pi. 11.fig.2.excavation on Brunnrain.and section R G 60.bed 3. 
Gvot 1966, fig. 1. Eisengraben. respectively), 

2.1.1.4 Ht/sinal spongoHte 
The most widespiead basinal spongolilc wilh wholly fossilized 
siliceous sponge- is ihe liiimeii-loil Member Til is is described 
in section 2.2 Riofacies Siliceous sponges may form as much as 
30 % of the rock volume in this member (Gvot 1969, pi. 2. fig.6). 
The matrix is lime mudslone or marl. Siliceous sponges can also 
be abundanl in Ihe Imvermosi Effingen Member (Gygi 1969. 
pi. 19) and in lite dislal pari of Ihe Crcnularis Member near 
Mellikon (Gygi 1969, pi.6. tig.23. Gvca 1992. Figs.23-25).The 
matrix of ihe sponge bioherms in Ihe Crenularis Member is 
lime mudslone. Siliceous sponges are less abundanl in the 
Crenularis Member than in the Birmenslorf Member. The low­
ermost bed of the Pichoux Formation is. in some sections, a 
spongolile. Al Pery B t it even contains small sponge bioherms 
with an elevation of 1 m above the surrounding sediment. 
Sponge bioheims aie also found in Ihe Hombuck Member ol 
("anion .Schaffltausen and in ihe Knollen Bed near Kiissaburg 
in southern (iermany north of Zurzach (Gvi.l 1969. pi. 19), and 
at Immenditigeii and Mdhfingen in southern Germany. Si­
liceous sponges ale abundant in the uppermosi 1 .etzi and Wan-
geiilal Members and again in the lower Baden Member. The 
massive pari of the upper Wettingcn Member is a basinal spon­
golile, but occasionallv gianl sponges are found in ihe well-bed­
ded lower Wcllmgcn Member al Mellikon AG. 

2.1.1-5 Basinal oiKolile 
Lale Jurassic oneoliies from ihe upper slope and I mm Ihe basin 
in northern Switzerland were described by Gvoi (1992). The 
most remarkable beds with basinal oncouls are ihe Mlimien-
iiictgel and Ihe Mumienkalk Reds ,.| ihe Kleltgau and Randen 
in Canton Schaffltausen.The oncoids of ihe Mumienkalk Bed 
are well-rounded and have a maximum diameter of 3.5cm. 
They contain abundanl glauconite and aie slightly ferriferous 
(Gygi et al. 1979. fig. 14a. Gvoi 1992. fig. 35). The mainx is glau-
conitic lime mudslone. Hie deplh of deposition of Ihc Mu­
mienkalk Bed was estimated by Gygi et al. (1979. p. 946) at 
about 100m. Gygi (19K6, fig.2) raled this deplh at well over 
I (Kim. because I lie re ate no signs that ihis bed was above slorm 
wave base. Own el at. (1979. p. 942-946) described ihe Mu­
mienkalk Bed in delail and discussed its mode of formation 

The Mumienmergel Red below the Mumienkalk Bed has a 
matrix of glauconiltc mail. This marl contains carbonate inter­
nal moulds ol ammonites with a thick oncolilic crusi.The am-
montlcs are up lo 25 cm in diameter The sediments mfilling the 
ammonite chambers prove thai the iiinnioniies have been Over­
turned during fossilization. Some of Ihe ammonite moulds arc 
fractured. It can he excluded ihal eurrems ovcmimed and frac-
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Fig. 10: Submarine debris flow 
depose wilh plasiicallv deformed 
drills ol pclspantc with del Mat 
i|ii:Li-iy.|i;irii:i!ly burrowed. 
Polished slab of marl-liniesione. 
bed no. irCofseelioil RG .17. 
upper Kflingeir Member. Aucn-
ilein AG. Rcfigured from Gtoi & 
Pf«so7. I 19Hh). Scale bar is 2 cm. 

lured ihe moulds, Cm reins strong enough lodo Ibis would have 
abraded Ihe surlate ol the moulds and removed Ihe argilla­
ceous rmilrix. This is nol the case. Gvci (196Q. p. 105) assumed 
ihal animals in the search of food overturned the moulds, as Rc-
cenl hogfish in Ihe Iropieal Wesl Atlantic overturn nodules of 
red algae i II u a Chaplin 1970). 

Oneoids ihal grew on ihe upper slope occur in Ihe lime mud-
stones ol the loner Baden Member in ihe southern quarry of 
LochJi at Danikcn SO and in ihe section RG IS, bed 47 at 
Maiden east ol Schdnenwerd SO (Gygi 1992. fig. 17).The on­
eoids have a din me lei of up lo 15 mm and eon lain gl.iiicomte 
Glauconitic oneoids wilh 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 oneoids occur in a matrix of lime mudslone (section 
KG 34. bed 25. samples Gy 587 and Gy 5S8. unpublished). The 
glauconitic oneoids found elsewhere in the upper Crenularis 
Member arc even smaller (Gtia l%9. pl.S.fig.Ili. 

2.1.1.6 (Html oniric racks 
Distinct i;laneonik pellets with a glossv suiTaee ate found only 
in sediments interpreted lo have been deposited in waler depths 
grealet than 100m (Gygi [981.1986). Abraded glauconile pel­
lets are found in well-sorted, sandy lurbiditcs where they have 
the same grain size as the deltilal quartz. Glauconitic itifillings 
of algal lubes or diffuse glauconitic imprcguaiioiis in bioelasts 
occur in sedimenls inlerpreled lo have been deposited in waler 
depths of less than 1011m. Glauconiiic impregnations are rela­
tively easy losee with a band lens, but they are only visible with 
difficulty in ihin section wilh ihe peirographic microscope. 

Pcllctsol glauconile occur within the basinal urea for the first 
time in ihe Lambcrli Subchron. The pellets are found wilhin 
lenses of ferriferous mail wilh iron ooids ne.n Gaeliliitgen I sec­
tion RG 81b. bed 10) and near Siblmgen (section RG 212. al the 
lop of bed 4. in Gygi. 1977. pi,11). According to Gygi (1981). 
these lenses must have been deposited at a depth of about KX)m 
w Inch is appal e 1111 y lbs e Idlest depth at which iron ooids can 
be formed hy being i oiled. The greatest conceal rat ion ol skin -

conile was found in the Glniikoiiitsandmergel lied ol the 
Kle[igbuandRandeu(%'IO).Upto30% of the volume of this 
rock is glauconile pellets. At leasl pari of this glaueonite is 
probably derived from ihe transform a lion of biolite. because 
some fresh biotile grains were found (Grt.i .v- MCDoweli. 1970, 
p. 115). Glauconile is also abundanl in the Mumicnmergel and 
Mumienkalk Beds as well a- in the glauconitic marl above ihe 
Mumienkalk Bed (fig. 1H).The Knollen Bed sometimes contains 
abundanl glaueonite north of the Rhine. 

In Canton Aargau clearly delimited glauconile pellets are 
prcscnl in Ihe Hirmenstiirl Member. Glaucouiti/.alioti of biolite 
was demonstrated in one case in a sample from ihe condensed 
bed at the base of ihe Hmiiensiorf Member I section RG 7.3 in 
the Berchenwald near IJangsielien. soul hern Germany, bed 5, 
see Gygi 1969. pi.3. fig.9). The glauconile of the Crenularis 
Member (fig. 4(1) occurs mainly as a filling of algal tubes and an 
impregnation in small oneoids. The mineral is rare in the 
Knollen Bed (fig.4(1). It sometimes occurs in Ihe uppermost 
l.ei/i Mciiibci. The uiaily lime-lone of liie lower Baden Mem­
ber (fig. 40) contains glauconile pellets and glauconiiic coatings 

of fossils. 
In the West.glaueonite pellcls are often abundanl in I be low 

crmosi bed of (he I'ieboiis I ormation I fig 4(i). Taim and diffuse 
green impregiiatious which are probably glauconile were found 
in section RG 276 al Monl Chemin near Courrendlin JU in bed 
l5.abiopelniicrile:lhin section Gy 633b. of the Vorbourg Mem­
ber. This is unusual, because the Vorbourg Member was de­
posited in very shallow water, partially even in Ihe inteiiidal 
zone. Aulhigenic glaueonite normally occurs only in sedimenls 
from tleeper water. 

2 . 1 . 2 Facies of Ihe carbonate platform slope 

The average slope of the Piehosix Formation can be calculated 
lo be 11.5''. when the decompaction and ihe differential subsi­
dence of Ihe basemen! uudei dilfeient sediment loads are taken 
into acount (see Gygi 1986.fig.3). 



Fig. I I: Spiculite of Hie Imver ]'ii-hiilis hum.ilinn. ravine southeast of 
La Knlilbevc turn. Vermes JU TS Gv seclion RG 406. beei 2 
[pi..17). 

2.1.2.1 Debriiflows 
Submarine debris flows were found mainly in Ihe Effingen 
Member (Gym L969,pl.4,fig.l3,OYQii Pebsoz 1986. fig. 3. re -
figured here in fig. 10, Gygi s Persoz 1987, fig. 5.), bui ihey also 
occur in Ihc dislal pari of Ihe uppermosl Efliugerr Member near 
Kekingcn AG (section RG 68. bed 53. sample Gy 14U9, Gygi 
1969.pl. 19. fig. 1). The debris flows are often associated with in-
traformatioria] truncation surfaces (Gyiii * Plksoz 1986. t'ig. 2). 
The flows are small-scale and local. The greatest deposiiional 
slope in parts of illc I Tlingen Member must have been on aver­
age less than I : since ihe proximal part ol the niembei directly 
overlies the Pichoux Formation (Gygi & Peksgz 1986. pl.l). 
Tliis is thought to be insufficient for the formalion of debris 
flows, so il is postulated thai the angle of the slope may have 
been locally augmenled by growlh faults (Gygi 1986.fig. 3D). A 
synscdimentary fault may be seen in Gygi & Fksso/. (1986. 
fig.2). However. Mullins & Neumann 11979. p.181) surmised 
the presence ol debris Mows on ihe slope off the noil hern mar­
gin of Ihe 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). 

2.1.2.2 Spicuiire 
Spiculite. a lime mudslone wilh very abundanl sponge spicnhi. 
is uncommon. Spicitliies are present in the Sornelun Member 
and mainly in Ihc Piclioux 1-ormalion. However, spicula may be 
common even in shallow-water coral bioslromes (Gygi 1969. 
pi.7. fig.29).The spiculite figured here (fig. 11) from ihe section 
RG 406 near Vermes JU bed 2 (pi. 37). is from Ihe lower Pi­
choux Formalion. It contains aboul 10 % sponge spicula in a mi-
critic groundmass. 

2.1.3 Facies of the carbonate platform margin 

2.1.3.1 Cora! innln-nn: 
The coral bioherms of the platform margin grew within the dis­
lal part of the oolile shoals thai rim Ihe platform and also off 
Ihe platform margin in some" hat deeper waler, within Ihc car 
bonale mud of Ihe uppermost slope. The bioherms are typically 
mud mounds which had a -light leliei above ihe sedimenl sur­
rounding them. The coral content may be as low as 10%. The 
bioherms all appear to be isolated, they were nowhere observed 
lo coalesce inlo a barrier reef (see Bolligcr & Blikki 1970, pi. 1, 
fig. 1). Some of the bioherms weather out and form topograph­
ical features wilh steep sides.'Ihe steep cliffs aie formed by dif­
ferential erosion between ihe well cemenied hioherm and ihe 
more I'll able sedimenl around ii.Thc sleep, eroded sides of Ihe 
bioherms are not lo be con fused with ihc original relief which 
was probably very slight and of low angle. The bioherms thai 
formed al Ihis Jurassic p la norm margin are very difleienl from 
Reeenl platform margin reefs (e.g. James & Ginsbubg 1979). 
Tile platform slope in the I ale Jurassic of northern Sw ii/crland 
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 migbl be the cause of I be re I a lively weak develop­
ment of the Jurassic phi form margin bioherms, 

The typical facies from the lower part of a coral bioherm is 
figured as a polished slab in fig i.\ the slab is from section RG 
21.bed 35 in the quany on Ml. Born near Olten SO (Gygi 1969. 
pi. 18). The corals, which probably belong main I \ to ihe genus 
Microsolena, arc dish-shaped and make up about 10% of Ihe 
rock volume. They are bored by the bivalve UlhopkagtL The 
corals are partly dissolved and the cavities are filled with 
eoaise-giained sparile or fragments of the encasing micritc. On 
top of ihe corals are faintly visible columnar stromatolites.The 
mierilie groundmass was probably, cemented early, or else it 
would not have fractured when entering the cavities in Ihe 
partly dissolved corals. A thin-seelion of Ihe same bed is figured 
in Gygi (1969. pl.9.fig,35). 

2.1.3.2 Oolite bars 
The rim of Ihe platforms of the upper St-Ursanne Formation, 
the (li'iushcrg I ormaiioii and ihe llalsihal I or-uaiion i- loi nual 
by oolile bars. Part of these bars is cross-bedded, for instance 
bed 162 in the Giinsberg Formation of section RG .107 near 
Pery or beds 1 to 3 in Ihe lower Balslhal Formation of seclion 
RG 20 near HSgcndorf SO. Such a cross-bedded oosparitc from 
the Steinebaeh Member was described (p.35) and figured in dc-
tail (pi. 8, figs. 32 and 33, pi, 9, figs. 34 and 36) hy Gygi (1969). 

2.1.4 Facies of the lagoon 

2.1.4.1 Tidaldeltas 
The Steinebaeh Member in seclion RG 307 near Pery BE is the 
delta of a tidal channel emptying into the lagoon. The lowest 
bed number 193 (see pi.22) is 2.4m thick and had an internal 
deposiiional dip of 20' towards iiorllinoillicasl. A thin-seelion 
from Ihis bed ((,v 5467) is an oomierile tooosparile wilh an av­
erage of about 75 % of primary micritic cement. In ihe mixed 
/.ones which con lain pi imari micritic and -ccondarv spa ill ic ce-
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ment ihc lime mud of the primary cement is found in geopetal 
cavities (fig. 131. llic middle bod. number 194. is an oolitic pack-
stone l ,4n thick dial bad an inicntal depositions! dip of 111" 
towards north-nnnhcasl. The upper bed. nuinlier 195. is 1.9m 
11 lick and bud a deposiiional dip of _'() m wards wcst-nonllwcsl. 
It is an oolitic lo fiue-oncoliihie park-tone and partly even a 
wackeslone although Ihe inlermilieni tidal currents during its 
deposition must have been rather strong. Large burrows with a 
diameter of 2 to 3cm penetrate up to 30tan down from the up­
per bedding plane. The bedding plane is hummocky and cov­
ered wilh a limonilie crusi ihal indicates an early cemented and 
mineralized hardground. 

• • • (lerincrtle with ucopclal iiilersliccs Idled with calciic spa.. 
Steinebaeh Member. I'cit III I S ( o -4(17. ,eeunn KG 307. bed 193 
(j>L22). 

2.1.4.2 Oncnlile 
Some of the best esamples ol Ingoonnl oncnlile arc lo be found 
in \he I laupimumienbank Member of ihe Vellerat Formation. 
Tire oneoids of i lie I laitpimimiieiih.iii k Member grew 10 a di­
ameter in excess of 4 em i fig. 14) and were embedded in lime 
mud indicating a normalb rpiiel deposiiional environment The 
largesl oneoids occur in Ihe eenlral hell of Ihe elongate lagoon 
as for instance nearSoyhieresJU (see fig.7inCvca 1990c).To-
wards Ihc platform margin, ihe micrilic mairix between the 
huge oneoids becomes uicieasingly oolilie. and the size and the 
abundance of Ihe oneoids diminish.The size and Ihe abundance 
of the oneoids also decrease in Ihe proximal direction.and there 
the core of Ihe oneoids often contains caleile pscudomoiphs af­
ter gypsum (Gvct* Person 19S7. fig. 2C). Algal filaments of dif­
ferent species of Girvtmclla and occasional small ihalliof an un-
described species of Biithiellii R mjoicic occur in the crust of ihe 
oneoids of the llauptmumienbank Member. The core of these 
oneoids is hum olicil a small bioclasl The oneoids were iiillilied 
during growth. Evidence for this are common boring bivalves of 
ihe genus Lithophaga that are found within Ihe oneoids. 
Ci-ssi hi- (I95(>) described and figured these oneoids for the first 
lime. ZlEGI.m (1956. p. 46) discussed their environment of for­
mation and concluded Ihal the oneoids grew in the same place 
as the lime mud Ihal forms the matrix was deposiled. Z i l c l lh 
(1956. p. 43) estimated Ihe minimum areal extent of Ihe algal 
biostrome of the Hatiplmumienbank Member at more than 
2000 km-'. 

The oldest Osa'nrdiaii oncolile- occur in the lower Sl-l.'r-
sanne Formalion. This is the Caqucrcllc Pisolite of Ziegler 
(1962. p. IS). The typical facie- of ihis unit is a well winnowed 
rudsione with oneoids of a ilia meter l-om about il.5mm lo I cm. 
The hesl examples of Ihis unil were found in the sections RG 3 3 8 



al Cote duFrene near AsuelJU. hed9t). I'S (iy .WM.TS Gy5891. 
and in Ihc seclion RG 397 in the gorge wesl of the Schlossfelscn 
near Kleinliltzel SO. hed 27. PS Gy 4336,TS Gy 6492.Thcse on­
eoids have nol becnsiudied hy a specialist. Plmpin | I965.p.8l7) 
thought he recognized Gintmella pisaliilika Wfihered in the 
crusis as well as ciict listing foianiinifeia uf ihe genus Nnhecu-
linella and illustrated Ihe unii in two figures (Pi Mm 1965. figs. 6 
and 7).There are patches wilh abundanl 2 em size oneoids in Ihe 
section RG 336. bed 4.alonglhe road from St-Ursanne JU to the 
railway sialion: these are enclosed in a bioaremlic giainstone 
with hernials pic corals. A mil her oilcolitc wilh a lime mud mains 
occurs locally in the upper SI-1 rsanne Foiillation in a quarry at 
the western end of ihe Landskron range near Leynten F (section 
RG 292. bed I2h. PS Gy 3295.TS Gy 5272).Thi» oncolite is also 
mentioned by Fim t in (1965a. p. 22). 

The oncolilcs of Ihc Gilnsherg Formation ate found mainly 
near Pe'ry BE in the quarry of La Charuque (seclion RG 435. 
bed 9a. PS Gy 505'). TS Gy 7242). This is Ihe Grllne Mumien-
bank of ZnOLU (1956).T>M oneoids are spherical lo lobate and 
are embedded in lime mudslone. 'Fhey grew to a diameter of 
5cm {.GYGI 1992, figs. 14 and 15). Oiher occurrences are ai 
Peuie Combe soulh of Grandval BE. seclion RG 357. bed 25a. 
PSGy4140.TSGv610l.at RochesduDroil nonhof Crernincs 
BE. seclion RG 417. Ised 45. PS Gy 4833. TS Gy 6766. and al 
Bachlen near Seehof BE. section RG 419. bed 68. PS Gy 4870. 
TS Gy 6802 (all the three sections unpublished). These onco­
lite-. were ptobahk all lor rued al the same lime. 

The oldest oueoliies ol the Vcllcrai formalion are al differ­

ent levels of the Vorbourg. Member, for instance in section RG 
320al Monlepoirgeal oear Undervelicr lU.bed 18. PS Gy 3674. 
TS Gy 5674. or on Mont Chemin near Courrendlin JU. seclion 
RG 376. bed 14. PS Gy 4372. TS Gy 6333, above ihe Durrmat-
tengraben near Wolsehwiller K seclion RG 394. bed 4. PS Gy 
4513. TS Gy 6468. and on Ihe Schlitzenebnetchopr near Klein-
liitzel SO. locality RG 396. PS Gy 4532.TS Gy 6487. 

The oncolites of the younger Roschenz Member within Ihc 
VeHerat Formalion aie also lo be found at various levels.for in­
stance in Ihe beds 17.28.31 and 53 of section RG 300 al Eich-
lenbeig near Zullwil SO Particularly ieiii.nkable arc Ihe on­
eoids of bed 14 in ihe neighbouting section KG .104 al Fchrcn 
SO which reach a diameter of 6cm (PS Gy 34U.TS Gy 5409). 
Other oncolites within the Kiisehen/ Member are found near 
Souhoz. BE (section RG 312. bed 42). Undervelicr JU (seclion 
RG 321). hed 58). Soulee JU (section RG 321. bed 19) and 
Chalillon JL' (seclion RG 368. bed 80). 

The oncoliles of Ihe Balslhal Formalion arc almost all in the 
Laufen Member. Oncoliles are very common in this member. 
The oneoids can be embedded in lime mud as in hed 201 of sec­
tion RG 307 near Pery BE (pi.22).This unit is very similar to the 
llaiipluiiimieriliarik Member, bin the evidence from mineral 
Stratigraphy (Gygi *• Persoz 1986) and sequence slraligraplly 
(Gygi of. 19981 indicates that it is younger.The oneoids ol Ihe 
Laufeo Member can grow large even if Ihey are embedded in 
paekslone like in bed 7b of section RG 43" in I lorngraheri near 
Aedcrmannsdorf SU (PS Gy 5082.TS Gy 7260. unpublished). 
An uuJesei ibecl species ol ihc alga lUtciitellu is .ikuiil.nll in 
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these oneoids. The species was i'isurcd undei MIL name Kmindhi 
irregularis Radoicic hy Bonigeh* BuMtl (iy70.pl.9.fig.3).The 
Vurena Member rarely conlainsoncoliles. One occurs in bed 94a 
of (he section RG 320 al Montepoirgcat near Undervelicr Jl) 
(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-Ursanne JU in bed 10 of the section RG326(P5 
Gy3776.TSGy5774). 

2.1.4.3 Coral bioherms 
The coral bioherms of Ihe lagoon differ from the ones at the 
platform margin In that they are much more densely colonized 
In corals. Massive and thickly branch lug coral colonics make up 
as much as 50 % of the •.ollntie ot a eoial 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 a true reef. 
One of Ihcse patch reel's near St-1 rsannc was figured by Gvoi 
1 1986. fig. 5).The primary rebel nil lie reefs and the slope of Ihe 
reef detrilus aprons was very subdued (see Pumfin 1965. 
fig. 14). 

2 1.4.4 Sandy quartz sills/ones 
As BoLLIGBK & BliRM (1967) have pointed out. detrital quartz 
and some feldspar are abundanl in the Velleral and in the 
Wiidegg Formations and. more specifically, in I he Roschenz and 
in ihc ITI'ingeii Members. It is inicrcsiing 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 clay mineral content and the detrital quartz con­
tent in these sediments. Dell tial qtiui 1/ anil leldspar may make 

up more than all % ol the rock volume in maris and limestones 
of Ihc Roschenz Member. The qnnilzose limestones of Ihis 
member are partly laminated and partly massive, / i :•: i « 
(1962. p. 26 and 4?) considered Ihal acolian sedimentation of 
this quartz was a possibility because of iis good sorting. Boi-
L1GEK A BURRI I I97ll. p. 19) stressed thai Ihe detrital quartz and 
feldspar weie 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. Minnie oslracods. lignite 
and gyrogoniles of eharaeean algae indicate the presence ol 
fresh water pools or swamps and thus a humid climate (Gvci 
1986. p. 486). GTCl (1986. p. 4S7) concluded lhat the ample sup­
ply of terrigenous sedimenl thai led lo the deposition of the 
Roschenz and l-ffmgcii Members was indicative of a relatively 
wet climate. Waler transportation of the bulk 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 thickness ol ilk Ilaecous lll'iugcii Member. 
Bed 50 of seclion RG 400 (pi. 35) which is in the small gorge 

norlheasl of the farm La Providence near Corban JU is a sandy 
quartz siltsione. "Hie bed is t l . ; ; m [hick and is laminated in 1 he-
lower part. The constituent particles are detrital quartz and 
feldspar as well as 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. The silici-
elasiic grains are about 50% of the lock volume. Aboul 90% of 
them arc angular quartz, grains and 10% angular leldspar 
grains. Their grain s«es range from 20 to 110 microns wilh an 
average around 5n microns. The pore space is filled with sparile 
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