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1.  Chronostratigraphic Rank


The “Quaternary” should be given the following rank within the international chronostratigraphic scale:


(A)  A non-hierarchical unit, but included on all graphics of international Cenozoic subdivisions.



[option with straw-version wording submitted by Ogg to Task Group]


(B)  A sub-Period (sub-system) of the Neogene Period.



[option summarized by Pillans & Naish, Quat. Sci. Rev., 2004]


(C)  A Period (system), with a basal boundary to the Neogene Period.



[option summarized by Gibbard et al, Boreas, 2005]


(D)  A sub-Era (sub-erathem) of the Cenozoic Era



[option summarized by Aubry et al, Episodes,  in press]

2.  Base of Quaternary


The base of the Quaternary -- which the Task Group has unanimously recommended to span the ~2.6 Ma interval of major climatic oscillations and North-Hemisphere glacial episodes –should be assigned to:


(A)  The GSSP level of the base of the Gelasian Stage (~2.59 Ma; peak of MIS 103), which closely coincides with the Matuyama/Gauss magnetic polarity chron boundary.


(B)  The beginning of Marine Isotope Stage 110 (~2.73 Ma), which is a significant step in the magnification of the glacial-interglacial cycles that characterize Earth’s climate history to the present.

*******************************************************

Beginning of Quaternary – a more refined placement


Some Quaternary workers (e.g., at the GFZ-Potsdam) requested that the Task Group consider placing the base of the Quaternary about 140,000 years prior to the base of the Gelasian Stage – to begin at cold-stage MIS 110, instead of peak of warm-stage MIS 103.  The Task Group was unanimous in decoupling “Quaternary” from the current ratified epoch-level Cenozoic subdivisions.  Based on this request from some Quaternary workers, I have also included a second question on the ballot to consider decoupling it from the current Cenozoic stages. 

1.  Equivalent to Base of Gelasian Stage  (2.59 Ma)


The GSSP base of the Gelasian Stage is in the peak of an extreme interglacial producing sapropel A5 (the Nicola key bed) (Marine Isotope Stage 103) at 2.588 Ma, and coincides with the Matuyama/Gauss magnetic reversal (base of Chron C2Ar; 2.581 Ma).  


Some advantages of defining the Quaternary to coincide with the base of the Gelasian Stage is reduce chronostratigraphic confusion and to utilize the Matuyama/Gauss reversal as a global correlation horizon.  

2.  Marine Isotope Stage 110  (2.73 Ma)


Several studies have documented an abrupt cooling of climate and dramatic paleoceanographic changes accompanying Marine Isotope Stage 110, and this level is considered by some workers to mark the onset of the Quaternary.  Some of these indicators at MIS 110 (~2.73 Ma) include 


(a) sudden appearance of significant ice-rafted debris in northern high-latitude oceans [Nature, 307 (1984): pg.620;  ODP Leg 145 (1995)], 


(b) onset of stratification in both northern and southern high latitudes [Nature, 401 (1999): pg.779, and Nature, 428 (2004): pg.59], 


(c) Chinese loess and other climate proxies [diagrammed in Quat. Sci. Rev.; Pillans & Naish, 2004], 


(d) the first influx of the planktonic foraminifer Neogloboquadrina atlantica into the Mediterranean is associated with MIS110 (“Marine Isotope Stage” 110) [Hilgen, written response to Quat. Task Group ballot #1]

(e) and coincides with a glacial-induced sea-level drop during North Hemisphere ice-sheet growth and final closure of Isthmus of Panama allowing land-mammal exchange [reviewed in Nature, 383 (1998): 674].


An advantage of de-coupling the Quaternary from the base of the Gelasian Stage is to directly associate the concept of “Quaternary” with the recorded onset of significant cooling (isotopes, ice-rafted debris, glacial sheets, sea-level, etc.) . 

