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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

1­New­Mexico­Museum­of­Natural­History,­1801­Mountain­Road­NW,­Albuquerque,­New­Mexico­87104­USA;­spencer.lucas@state.nm.us.
2­Institute­of­Geology,­University­of­Innsbruck,­Innrain­52,­A­6020­Innsbruck,­Austria;­karl.krainer@uibk.ac.at.
3­Department­of­Biology,­LeMoyne­College,­Syracuse,­New­York­13214­USA;­tannerlh@lemoyne.ed.
4 Department­of­Geology,­Portland­State­University,­1721­SW­Broadway­Ave.,­Portland­OR­97201­and­Department­of­Earth­Sciences,­1272­University­
of­Oregon,­Eugene­OR­97403­USA;­Blitz124@comcast.net.



118 Spencer­G.­Lucas­et al.

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



119We­need­a­new­GSSP­for­the­base­of­the­Jurassic­System

REFERENCES

HILLEBRANDT­A.­von., KRYSTYN L., 2009­–­On­the­oldest­Jurassic­ammonites­of­Europe­(Northern­Calcareous­Alps)­and­their­global­
significance.­Neues Jahrbuch für Geologie und Paläontologie Abhandlungen, 253:­163–195.

HILLEBRANDT­A.­von,­KÜRSCHNER­W.M.,­KRYSTYN­L.,­2007­–­A­candidate­GSSP­for­the­base­of­the­Jurassic­in­the­Northern­Cal­
careous­Alps­(Kuhjoch­section,­Karwendel­Mountains,­Tyrol,­Austria).­International Subcommission for Jurassic Stratigraphy News-
letter, 34:­2–20.

HILLEBRANDT­A.­von,­KRYSTYN­L.,­KÜRSCHNER­W.M.,­BONIS­N.R.,­RUHL­M.,­RICHOZ­S.,­SCHOBBEN­M.A.N.,­ULRICHS­M.,­
BOWN­P.R.,­KMENT­K.,­MCROBERTS­C.A.,­SIMMS­M.,­TOMÃSOVÝCH­A.,­2013­–­The­global­stratotype­sections­and­point­
(GSSP)­for­the­base­of­the­Jurassic­System­at­Kuhjoch­(Karwendel­Mountains,­Northern­Calcareous­Alps,­Tyrol,­Austria).­Episodes, 
36:­162–198.

HODGES­M.S.,­STANLEY­JR,­G.D.,­2015­–­North­American­coral­recovery­after­the­end­Triassic­mass­extinction,­New­York­Canyon,­
Nevada, USA. GSA Today, 25:­4–9.

LUCAS S.G., 2018­–­The­GSSP­method­of­chronostratigraphy:­A­critical­review.­Frontiers in Earth Science, 6,­191:­1–18.
LUCAS S.G., TAYLOR D.G., GUEX J., TANNER L.H., KRAINER K., 2007­–­The­proposed­global­stratotype­section­and­point­for­the­

base­of­the­Jurassic­System­in­the­New­York­Canyon­area,­Nevada,­USA.­New Mexico Museum of Natural History and Science Bul-
letin, 40:­139–168.

MAUBEUGE­P.­L.,­1964­–­Résolutions­du­Colloque.­In:­Colloque­du­Jurassique­à­Luxembourg­1962­(Ed.­P.­L.­Mauberge).­Ministère des 
Arts et de Sciences, Publications de l’Institut Grand-Ducal, Section des Sciences Naturelles, Physiques et Mathématiques:­77–80.

PALOTAI­M.,­PÁLFY­J.,­SASVÁRI­Á.,­2017­–­Structural­complexity­at­and­around­the­Triassic–Jurassic­GSSP­at­Kuhjoch,­Northern­
Calcareous­Alps,­Austria.­International Journal of Earth Science, 106:­2475–2487.­

RITTERBUSH­K.A.,­BOTTJER­D.J.,­CORSETTI­F.A.,­ROSAS­S.,­2014­–­New­evidence­on­the­role­of­siliceous­sponges­in­ecology­and­
sedimentary­facies­development­in­eastern­Panthalassa­following­the­Triassic–Jurassic­mass­extinction.­Palaios, 29:­652–668.

TANNER­L.H.,­KYTE­F.T.,­RICHOZ­S.,­KRYSTYN­L.,­2016­–­Distribution­of­iridium­and­associated­geochemistry­across­the­Triassic–
Jurassic­boundary­in­sections­at­Kuhjoch­and­Kendlbach,­Northern­Calcareous­Alps,­Austria.­Palaeogeography, Palaeoclimatology, 
Palaeoecology, 449:­13–26.­

THIBODEAU­A.M.,­RITTERBUSH­K.,­YAGER­J.A.,­WEST­A.J.,­IBARRA­Y.,­BOTTJER­D.J.,­BERELSON­W.M.,­BERGQUIST­B.A.,­
CORSETTI­F.A.,­2016­–­Mercury­anomalies­and­ the­ timing­of­biotic­ recovery­following­ the­end­Triassic­mass­extinction.­Nature 
Communications, 7:­11147.

WARRINGTON­G.,­COPE­J.C.W.,­IVIMEY­COOK­H.C.,­1994­–­St­Audrie’s­Bay,­Somerset,­England:­a­candidate­Global­Stratotype­Sec­
tion­and­Point­for­the­base­of­the­Jurassic­System:­Geological Magazine, 131:­191–200.




