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We need a new GSSP for the base of the Jurassic System

Spencer G. LUCAS1, Karl KRAINER2, Lawrence H. TANNER3, David G. TAYLOR4 

Since 1961, the IUGS International Commission on Stratigraphy (ICS) has been developing and standardizing the chro
nostratigraphic scale by defining chronostratigraphic boundaries by identifying Global Stratotype Sections and Points
(GSSPs).Toachievethis,thechronostratigraphicdivisionsofeachgeologicalsystemarebeingdevelopedbyaSubcommis
sion,andeachsubcommissioncreatesworking(ortask)groupstoidentifycandidatesectionsandcriteriafortheselectionof
GSSPsdefiningthebasesofrelevantstageunits.

In1984,theJurassicSubcommissioncreatedaworkinggrouptofindaGSSPforthebaseoftheHettangianStage,which
isthelowestStageoftheJurassic,thougheffortstodefineaJurassicbasehadbeguninthe1960s(Maubeuge,1964).After
about30yearsofdeliberation,theworkinggrouphadidentifiedfourGSSPcandidates:(1)St.AudriesBay,Somerset,UK;
(2)KennecottPoint,KungaIsland,BritishColumbia,Canada;(3)NewYorkCanyonarea,Nevada,USA;and(4)theUt
cabambaValley,Peru(Fig.1).IthadlongbeenknownthatamajorturnoveroftheAmmonoideacharacterizestheTriassic–
Jurassictransition,somanyworkersfavoredanammonoidsignaltodefinetheJurassicbase,thoughothersignals,including
radiolarianturnoverandacarbonisotopeexcursionhadtheiradvocates(Fig.2)(forareview,seeWarringtonet al.,1994;
Lucaset al.,2007;Hillebrandtet al.,2013).

In2007,twonewsectionswereaddedtotherosterofpotentialGSSPcandidates:WaterlooBay,NorthernIreland,and
Kuhjoch,Austria(Fig.1).Furthermore,thegrouptovoteonaGSSPwasexpandedtoanunprecedented75members,47of
themfromEurope.ThesectionatWaterlooBayhadbeenstudiedandpublishedonsincethe1800s,butnothinghadbeen
publishedonthenewlydiscoveredKuhjochsectionpriortoitsproposalbyHillebrandtet al.(2007)asaGSSPcandidate
(publishedintheISJSNewsletter).

Despitethis,thevoteoftheworkinggrouptookplaceinFebruary–April2008,andtheKuhjochsectionwaschosenas
theGSSPforthebaseoftheHettangian,andtheNevadasectionasanAuxiliaryStratotypeSectionandPoint.TheJurassic
SubcommissionapprovedthedecisioninJune2008,theInternationalCommitteeonStratigraphydidsoinMay2009and,in
April2010,itwasratifiedbytheExecutiveCommitteeoftheIUGS.Hillebrandtet al.(2013)presentedadetaileddescrip
tionof theKuhjochGSSP.Since its initialproposal,onlyonearticle (Hillebrandt,Krystyn,2009)waspublishedon the
KuhjochsectionbeforeitwasratifiedastheGSSP.Thus,theselectionofKuhjochastheGSSPforthebaseoftheHettan
gianwasaddedattheeleventhhourtoalistoflongstudiedandwellunderstoodcandidates.Sincenothinghadbeenpub
lishedontheKuhjochsectionpriortoitsproposal,itsevaluationanddiscussionfromtheexpandedgroupofvotingmem
berspriortoitsratificationwasminimal.

AlthoughtheKuhjochsectionappearstocontainasatisfactorypaleontologicalandgeochemicalrecord,thereareother
aspectsofthesectionthatshouldhavedisqualifieditfromconsiderationasaGSSP.Palotaiet al.(2017)recentlyrestudied
theKuhjochsection,demonstratingthatitisextensivelydisturbedtectonically–alltheincompetentbedsarefoliated,there
are tight to isoclinal folds in the strata and a reverse fault cuts through theGSSP section, so that part of the section is
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tectonically omitted. Hillebrandt et al.(2013,table1)statedthatatKuhjochtherewas“anabsenceofsynsedimentaryand
tectonicdisturbancenear[the]boundarylevel”.However,Palotaiet al.(2017:2475)concluded,“theKuhjochsectionsdo
notfulfillthespecificrequirementforaGSSPregardingtheabsenceoftectonicdisturbancesnearboundarylevel”.Indeed,
suchtectonicdisturbanceofthesectionraisesseriousquestionsaboutthestratigraphicpositionandrelationshipsofthebi
ostratigraphicandchemostratigraphiceventsintheKuhjochsectiondepictedbyHillebrandtet al.(2007,2013).Additional
ly, thestrataof theKuhjochsectionsareheavilyweathered;samplingforpaleontogicalorgeochemicalanalysisrequires
excavationwithheavyequipmenttoexposefreshbeds.Hence,eachsuccessivestudyexaminesslightlydifferentrocksthan
previousstudies(e.g., Tanner et al.,2016).

ThechoiceoftheKuhjochGSSPisacautionarytaleforthoseseeking
GSSPbasedchronostratigraphicdefinitions(alsoseeLucas,2018).Typi
cally,theprocessofchoosingaGSSPtakesatleastadecade,astherele
vantworkinggroupcarefullyevaluatesandchoosesasectionthatisvery
wellunderstoodandmeetsasmanyoftheICScriteriaforaGSSPaspos
sible.Furthermore,candidatesectionsarealmostalwayssectionsthathave
beenlongknown,longstudiedandhaveadequatepublisheddocumenta
tion.Kuhjochwasnotsuchasection,and though it fell fromthesky in
2007,itwasalsonotadeus ex machina. 

Clearly,anewGSSPforthebaseoftheJurassicisneeded.TheJuras
sicSubcommissionshouldcreateanewworkinggroupforthatpurpose.
ApossiblesolutioncouldbetosimplydesignatetheauxiliaryGSSPsec
tionintheNewYorkCanyonarea,Nevada,astheGSSP.Thatsectioncon
tinues to be the focus of much research (e.g., Ritterbush et al., 2014;
Hodges,Stanley,2015;Thibodeauet al.,2016)andwillserveasaGSSP
withoutthetectoniccomplicationsthatplaguethecurrentbaseHettangian
GSSPatKuhjoch,Austria.

Fig. 1. GSSP candidates for the base Jurassic (Hettangian) GSSP voted on in 2008 (modified from Lucas et al., 2007)

Fig. 2. Succession of potential primary signals for the base-Jurassic GSSP discussed and 
voted on in 2008 (modified from Lucas et al., 2007). The green interval encompasses the 

range of most of the possible GSSP levels for the base of the Hettangian
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