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Thetable providesa correlation of chronostratigraphi-
cal subdivision®f late Cenozoigyeologicaltime,span-
ning the last 2.7 million years.The formal division of

the Quaternaryis theresponsibilityof the International
Commissioron Stratigraphys (ICS) Subcommissioan

QuaternaryStratigraphy(SQS)in partnershipwith the
International Union for Quaternary Research’'s
(INQUA) Commissioron Stratigraphyand Chronology
(SACCOM).This is the third publishedversion of the
chart. Earlier versionsare Gibbard et al., 2004,2005.
See http://www.quaternary.stratigraphy.org.uk/correla-

tion/ for history

Chronostratigraphy and the base of the
Quaternary

Thetimescalds basedntheinternationally-recognisefrmal
chronostratigraphical/geochronologicalibdivisions of time: the
Phanerozoi&onathem/Eorthe CenozoicErathem/Erathe Quater-
nary System/Periodthe Pleistoceneand Holocene Series/Epoch,
andfinally the Early/Lower, Middle, Late/UpperPleistoceneSub-
series/Subepoclit presentthe SubseriegSubepochyivisions of
the Pleistocenare being formalised.Series,and therebysystems,
areformally definedbasedon Global StratotypeSectionandPoints
(GSSP)of which two (HoloceneandPleistocenéseries)havebeen
ratifiedfor the QuaternarySystem The currentlyratified baseof the
Pleistocenés definedin a GSSPat Vrica in Southerritaly (Aguirre
andPasini,1985),with anageof ~1.8 Ma. However,it is proposed
to definethebaseof theQuaternary/Pleistocera2.58million years
from Monte SanNicola, alsoin southerntaly, which is the current
GSSP for the Pliocene Gelasian Stage (Rio et al., 1994, 1998).

Sincel948therehasbeenaconsensuthattheboundaryshould
be placedat thefirst evidenceof climatic cooling of ice-agemagni-
tude. Thiswastheoriginalbasisfor placingtheboundaryat~1.8Ma
in marinesedimentst Vrica in Calabria,in Italy (Aguirre & Pasini,
1985). It is now known that a major cooling occurredearlier, at
c.2.55million yearsin theMediterranearfCita, thisissue) andeven
earliercoolingeventsareknownfrom the Pliocene. Sinceits defin-
ition at 1.8 Ma therehasheenstrongpressurdor the basalQuater
nary/Pleistocenboundaryto be moveddownwardgo betterreflect
theinitiation of majorglobalcooling (PillansandNaish,2004;Gib-
bardetal., 2005;Bowen& Gibbard,2007),effectively correspond
ing to the Gauss/MatuyamanagneticChron boundary(e.g., Par-
tridge,1997;Sucetal., 1997).Seediscussiorin thisvolume(Ogg&
Pillans, Head et al., Lourens).

At the time of publicationdiscussiongoncerningthe position
of theboundary(iespreat anadvancedtage The formal boundary
of theQuaternary/Pleistocera 1.8 million yearss indicatedbutthe
proposatto define formally the baseof the Quaternaryfrom that of
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the Pleistoceneat the 2.6 million-year boundary hasalreadybeen
acceptedollowing formal voting by the ICS. The proposais await-
ing formal ratificationby the lUGS. It is expecteda decisionwill be
madefollowing the InternationalGeologicalCongresgo be heldin

Oslo in August 2008.

Similarly thereis uncertaintyaboutthe statusof the term Ter-
tiary (Headet al., this issue).Like the Quaternaryit hasoftenbeen
regardedasa full System/PeriodSalvador,2006a,b), but discus-
sionsarein progresonwhetherthe NeogeneandPaleogenshould
be reclassied as sub-systems/sub-periods.

Thechartextendgo 2.7 million yearsto includethevery endof
the preceding Piacenzian Stage of the Pliocene Series.

Pleistocene GSSPs

FormalGSSPdor the Pleistocené&ubseriesvill be proposedn the
nearfuture. TheINQUA Commissioron Stratigraphy/ICSNorking
Groupon Major Subdivisionof the Pleistocenegreedo placethe
Early/Lower—Middleboundaryat the Brunhes/Matuyamanagnetic
reversalChron boundary(Richmond,1996). A stratotypelocality
hasyet to beidentified, but threecandidatesectionsare beingcon-
sideredby SQSWorking Group (Headet al., this issue).Following
recentre-evaluation,the Middle—Late/Upperboundaryis placed,
following historicalprecedenin NW Europe atthe Saalian—Eemian
StageboundaryTheformeris positionecatthebasal-boundargtra-
totype of the Eemianin the Amsterdam-Terminaborehole,the
Netherlands (Gibbard, 2003; Litt & Gibbard, this issue).

The Holoceneis generallyregardedas having begun10,000
radiocarboryearsbefore1950AD, or 11.7k calendaryearsbefore
2000AD (Wolff, 2008).This boundaryhasbeenddinedasa Global
StratotypeSectionandPoint(GSSP Walkeretal., thisissue)in the
North-GRIPice core of the Greenlandlice-CoreProject(NGRIP:
Rasmusseet al., 2006). Auxillary stratotypesare alsodefined,for
example,in an annually-laminatedake sequencen westernGer-
many (Litt et al., 2001).

Marine stage/zone divisions

Isotopestudiesfrom the bottom sedimentsof the world’s oceans
haveindicatedthatasmanyas52 cold andinterspersedvarm cli-
mateperiods oftenreferredto asglacialsandinterglacialspccurred
duringthelast2.6 million years. In contrastto the deepsea,conti-
nentalevidencds soincompleteandregionallyvariablethatterres-
trial glacial-interglaciastratigraphiesnustreferto theocearrecord
for a global chronological foundation.

Herethe deep-sedased climatically-ddined chronostratigra-
phy is takenfrom oxygenisotopedatacollectedand processedy
Crowhurst(2002), updatedby Tzedakiset al. (2006).1t is plotted
againstthe magnetostratigraphitme scalepreparedand modified
from Funnell(1996). The curve plots depict! 180 (the ratio of 180
versusl®0) in the testsof fossil benthonic(oceanfloor dwelling)
foraminifera.Shiftsin thisratio area measuref globalice-volume,
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which is dependenbn global temperatureand which determines
global sea-level.Planktonic foraminifera and calcareousnanno-
planktonprovideanalternativebiostratigraphicameansof subdivi-

sion of marine sediments.The micropalaeontologicatonationis

taken from Berggren et al. (1995).

‘Standard stage’ (‘superstage’) global
divisions

The desire to divide Quaternary/Pleistocentme into ‘standard
stages'thatis units of approximatelyjthe samedurationasthosein
the pre-Quaternaryertiary time, hasbeenadvocatedn occasions.
Theonly successiotthathasbeendividedin this way is the shallow
marinesequence the Mediterraneanegion, especiallyin south-
ernltaly, basedrincipally onfaunalandprotistbiostratigraphy For
variousreasonghe schemewas consideredunsatisfactoryfor use
beyondthis region.Renewednvestigationin recentyearshasledto
the proposalof units basedon multidisciplinary investigation.The
Italian shallow marine stagesare derived from Van Couvering
(1997) modiied by Cita et al. (2006 and Cita, this issue).

In view of theirduration,encompassinultiple climatecycles
andperiodsfor which regionalstageunits of markedlyshorterdura-
tion have beenddfined, these'standardstages’are consideredas
‘super-stages’.

Major continental r ecords: Antarctic ice,
Chinese Loess, Lake Baikal

Two plots of isotope measurementfrom Antarctic ice-coresare
shown.Thefirst is the 420 ka-long plot from the Vostok core and
showsatmospherid 180 (Petit et al., 1999), determinedfirom gas
bubblesn theice. Thisatmospheri¢ 180 is inverselyrelatedo | 180
measurementfrom seawaterand thereforeis a measureof ice-
volume. It canalsobe usedto separatéce volume and deepwater
temperatureeffects in benthic foraminiferal ! 180 measurements.
The deuteriummeasurementf D) for the last800 ka arefrom the
3.2 km deepEDC corein Dome C (EPICA communitymembers,
2004;Jouzeletal., 2007).They comefrom samplesf theice itself

and give a direct indication of Antarctic surface palaeotemperature.

Forthe Chinesdoessdepositshe chartshowsthe sequencef
palaeosols(indicated by S and WS) and alternatingloess units
(L andWL) from Luochuan(An etal., 1990).It is accompaniethy a

continuous plot of magnetic susceptibility from the same sequence.

The Siberian Lake Baikal providesa bioproductivity record
from the heartof the world’s largestlandmassan areaof extreme
continentalclimate. High concentration®f biogenicsilica indicate
high aguatic production during interglacials (i.e., lake diatom
bloomsduring ice-free summerseasons)The compositebiogenic
silica recordfrom coresBDP-96-1,-96-2 and-98 is plotted on an
astronomicallytunedagescale(Prokopenkeaetal., 2006). The com-
positerecordextendsvell beyondthetop of the Olduvaireversala
tuned age scale for this part of the series is in preparation.

Regional stage/substage divisions

The continuoussequencesabove, provide the comparisonfor a
selectionof continentaland shallow marine stage-sequencdsom
aroundtheworld reconstructeérom discontinuousedimensucces-
sions. Solid horizontallines on the plots indicateobservedound-
aries,whereno lines separatestagesadditionaleventsmay poten-
tially be recognised in the future.

The NW Europearstagesaretakenfrom Zagwijn (1992)and
De Jong(1988). The British stagesare takenfrom Mitchell et al.

(1973);Gibbardetal. (1991)andBowen(1999).The RussiarPlain
stagesretakenfrom the Stratigraphyof the USSR:QuaternanSys-
tem(1982,1984),Krasnenkoetal. (1997),Shiketal. (2002),lossi-
fova(pers.comm.)andTesakoVpers.comm).In addition,theRuss-
ian Pleistocends also frequently divided into the Eopleistocene,
equivalentto the Early PleistoceneSubseriesand the Neopleis-
tocenegquivalento theMiddle andLatePleistocen&ubseriesThe
North Americanstagesretakenfrom Richmond(unpublished)The
New Zealand stages are from Pillans (1991) and Beu (2004).

Anthr opocene

A recentproposahasbheemmadeto establistanewseriesstatusdivi-
sion following the Holocene,to be termedthe AnthropoceneThe
termis beingincreasinglyemployedto identify the currentinterval
of anthropogeniglobalenvironmentathangeandmaybe adopted
on stratigraphical grounds. It might be adopted at formal
Series/Epoclevel, for thetime sincethe startof the IndustrialRev-
olutionwhenchangesufficientto leaveaglobalstratigraphicsigna-
ture distinct from that of the Holoceneor of previousPleistocene
interglacialphasespccurred.A boundarydefinition may be made
either using a Global Stratigraphic Section and Point (‘golden
spike’) localities,andor by adoptinga numericaldate(Global Stan-
dard Stratigraphic Age: GSSA). Formal adoption of this term
depend®nits utility, particularlyto EarthScientistavorkingonlate
HolocenesuccessiongZalasiewiczet al., 2008). Becauseof its’
short time duration, it has not been included in the chart.
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