The status of the term 'Quaternary'

A special meeting was held in the Department of Geography, University of Cambridge on 24 March 2005 to discuss the definition and recognition of the Quaternary and its boundary with the Neogene (Tertiary). 

The meeting was attended by 10 people, including: John van Couvering, Charles Turner, Nick Shackleton, Alan Smith, Stijn de Schepper, Maria Papanikolaou, Martin Head, Leszek Marks, Jan Piotrowski and Phil Gibbard.  This position paper presents the strong recommendations of this group and represents a virtually unanimously agreed statement on the status of the term 'Quaternary'.

The meeting was held in response to the present discussions about (a) the status of the Quaternary, and (b) consequently the nature and position of the Neogene/Quaternary (N/Q) boundary (if any).  It is also naturally related to other discussions which concern the Pliocene-Pleistocene (P-P) boundary.

In 1948 the IGC in London proposed that steps should be taken to define both the N/Q and the P-P boundaries, which were seen as synonymous at the base of the Calabrian Stage, the base of which was identified at the arrival of the so-called cold guests in the Mediterranean basin.  The letter of this proposal, if not the spirit, was later achieved by placing the P-P boundary within the Vrica section where it was dated at 1.8 Ma.  However, it became clear that the first 'cold guests' had arrived earlier and that the onset of marked cold conditions at 2.6 Ma was widely adopted as the base of the Quaternary in most areas and conformed to a traditional division of Quaternary and Tertiary.  This definition of the boundary had been in existence in the literature, in applied geology and popular usage for at least a century.

This boundary was also identified in the Mediterranean basin and identified by erection of the previously unrecognised Gelasian Stage with its base at this level.  However, this stage and the time period it represented was assigned to the Pliocene rather than the Pleistocene.

This usage was proposed and ratified and the matter was not regarded as satisfactory but was confirmed at the 1983 Moscow INQUA Congress, followed by a recommendation of the International Commission on Stratigraphy (ICS) Pliocene-Pleistocene Boundary Working Group in 1984 on the basis of a weighted vote.

Since that time, however, the problem has not gone away.  Twenty one years later the majority of Quaternary scientists, which includes not just geologists but archaeologists, palaeobotantists, palaeozoologists, etc., but most of the major geological surveys and commercial users have ignored and not accepted the proposal to place the base of the Quaternary at 1.8 Ma, but continue to use 2.6 Ma.  Exceptions such as the United States Geological Survey are in areas where Middle and Lower Pleistocene stratigraphy have been poorly developed and have contributed very little of global significance.  

On the other hand, the marine geological community have developed a considerable corpus of scientific work over the past 30 years in which the N/Q boundary has neither been seen as an horizon nor as an issue.  Whereas the P-P boundary at 1.8 Ma has become firmly embedded in the literature.

It is this failure, in 1984 and in 1996, to achieve a workable resolution to the problem of the N/Q and P-P boundaries, by focussing attention only on a narrow academic constituency in making their decisions, that has ultimately led to the present crisis. 

In 2001 the President of the ICS, F.Gradstein, proposed to subsume the Quaternary with the Neogene, initially by abandoning the ICS'-own Subcommission of Quaternary Stratigraphy (SQS) and amalgamating it with that of the Neogene (SNS).  This proposal was made without sufficient consultation and raised a storm of dissent which led to the reinstatement of the SQS.  Nevertheless, when the Geologic Time Scale 2004 was published recently it was revealed that the proposed correlation chart contained no reference to Quaternary.  Instead the Neogene extended to the present day and the constituent articles had been amended to omit all references to Quaternary.  Neither the SQS nor INQUA had been properly consulted on this matter.

It is clear from the responses of geological surveys and INQUA that removal of the Quaternary from the geological time scale in this arbitrary way is not an acceptable option to a very large constituency of Quaternary scientists both within and outside the geological community.  The matter was discussed openly at the IGC in Florence where B. Pillans suggested a compromise whereby Quaternary would be retained as an extraordinary unit, as a subsystem of the Neogene.  But this was overwhelmingly rejected at that meeting, and since by Quaternary workers in general, and instead a 'task force' working group was set up in November 2004 to consider the status of the Quaternary.  

The task force is due to report to the ICS meeting in Leuven in September 2005, but has so far not met.  It was decided therefore to organise a discussion meeting with an international group of Quaternary scientists, including both marine and continental workers.  This group met to discuss matters and to draw up a paper which could be put before the 'task force' to assist it with its' deliberations.

The conclusions are arranged as a series of answers to the following questions:

1. Should the Quaternary be retained as a formal chronostratigraphical unit?

This was agreed unanimously because:

· It is of customary, worldwide usage (almost 250 years) both within and, equally importantly, beyond the Quaternary community

· Stability of nomenclature

· The Quaternary is a unique part of the geological record characterised by major climatic and environmental oscillations that are expressed worldwide, particularly glaciation of the mid-latitudes.  

· The Quaternary has long been used as a formal chronostratigraphic unit, a concept that was implicit in the formalisation of the basal Pleistocene boundary from the first discussions in 1948 (the so-called N-Q boundary). 

· Knowledge of this period is considerably greater than of any other.

2. Should the term Quaternary be formally defined?

· It must be defined unequivocally in a way that will be of real practical benefit to Quaternary workers.  This is a fundamental requirement of INQUA and has the support of over 95% of Quaternary practitioners. In general, it is fair to say that the majority of geologists, who are mapping Phanerozoic sediments are mapping marine rocks, so that it makes sense to place GSSP's in continuous marine sections in such a manner that if terrestrial workers come across sections that span a boundary they have the chance of recognising it.  In contrast, the great majority of people mapping Quaternary deposits are mapping terrestrial or shallow marine deposits that are distributed over a very high percentage of the surface of the Earth. 
· This wide distribution is in itself a reason to separate off the Quaternary from the Neogene.
· The lower boundary of the Quaternary and the boundaries within the Quaternary must be useful to all workers.
· The base of the Gelasian constitutes a mappable boundary the equivalent of which can also be identified in terrestrial deposits, the base of the Calabrian does not.  The Quaternary should include both the Pleistocene and the Holocene series, i.e it includes the present day.

3. What status should it have?

· The Quaternary should be a full system/period.  

This status is in keeping with its usage; its uniqueness with the abundance of Quaternary sediments around the world; and the amount of information available about the period, which is comparable with and may exceed that for the remainder of the Cenozoic.

This proposal was agreed at the meeting but one member has subsequently written to say that he has reservations.
4.  Should the base of the Quaternary be at 1.8 Ma or 2.6 Ma?

· The Pliocene-Pleistocene (P-P) boundary at 1.8 Ma is not marked by a significant biotic or climatic/environmental change except in Mediterranean marine sediments where it is marked by the arrival of so-called northern (cold) guests, and is therefore an unsuitable base of the Quaternary System/Period.  

· Such changes do, however, occur at 2.6 Ma (Marine Isotope Stage 103) which are recognised over a very wide area.  Hence, it is convenient if the basal boundary of the Quaternary should coincide with that of the Gelasian Stage (Pliocene), where a GSSP already exists at 2.6 Ma. 

· This GSSP is ideal because it marks a major, strong transition of global climatic, biotic, environmental and palaeomagnetic significance, providing a horizon identifiable in most marine and many terrestrial settings.
· Under present circumstances, this creates an anomaly because the N/Q boundary becomes decoupled from the P-P boundary.  However, the placing of the base of the Quaternary at 2.6 Ma conforms to a widespread and, as we have seen, after 21 years, irreversible usage.  It is clear that users within and outside the Quaternary community will continue to apply this definition formally or informally.  At the same time the marine community, according to N.Shackleton, would find it difficult now to move the P-P boundary to 2.6 Ma.  However, these workers seldom use the term Quaternary.

Faced with this dilemma, at the present time it seems that the only solution is to decouple these boundaries.  Unless this is done it is clear that the framework suggested by ICS will be routinely and widely ignored and by-passed leading to a devaluation of their role in defining stratigraphical classification.  It is better to 'tweek' the system than to bring it into disrepute and continuing disorder.
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