I fully support Stan’s summary of the Quaternary issue and believe that the process he has conducted has been excellent as it has provided a healthy dialogue. 

In many areas, like much of Western Canada for example, Quaternary glacial deposits rest unconformably on Lower Paleogene rocks. In such a case the “definition” of Quaternary is very clear indeed, but this succession stands in stark contrast to some fantastic Neogene successions around the Mediterranean (among other regions) that represent the playground for cyclostratigraphers and their astronomical tuning and where any natural boundaries may well be blurred. In such a case, there is little reason to create a separate system “Quaternary” and I agree with the authors of the “Neogene report” that the Neogene could continue to present day. Given the fact that our time-scale is a marine time scale, this would seem to be the appropriate conclusion for this debate. 

Walsh’s (2008) criticism’s that “motivations for the extension of the Neogene to the present include the desire to establish a monopoly for marine biochronology in the definition of standard global chronostratigraphic boundaries” are weak in my view. It seems to equate the negative word “monopoly” with the positive attributes of the marine rock record and the detailed evolutionary experiments recorded in complete marine successions (complete on a global level, even if unconformable locally). Furthermore, the time scale is a set of definitions that then must be correlated by all means possible into all other deposits including terrestrial. There is no monopoly for correlation of the time scale – just many challenges. 
However, as indicated above a terrestrial ice-age clearly distinguishes the Quaternary. Being at the surface, the deposits of this “Quaternary” are very important for many reasons and as such a huge community of scientific researchers has resulted. In fact, this community is probably greater than the collective numbers of geoscientists (Subcommission + INQUA) studying rocks of the rest of the Phanerozoic. The Quaternary community has indicated a rare near-unanimous agreement on a Neogene-Quaternary boundary at 2.6 Ma. I am comfortable to bow to this consensus and see the Quaternary remain as a distinct system/period in Earth’s history and therefore on the international time scale. In many ways, Stan’s position #1 (new status quo) seems to be the easiest to implement, but this would mean that the Quaternary lower boundary would be at 1.8 Ma, which is at odds with the Quaternary community and I therefore support the 2.6 Ma position.

Walsh (2006) indicated that if the 2.6 Ma option is enacted  it “could jeopardize the stability of the rest of the standard global time scale” because “a major psychological threshold would be crossed in that the Vrica GSSP would be the first properly-ratified standard global geochronologic (chronostratigraphic actually) boundary to be revised”. However, I find little merit to this argument as well since neither the section nor point for the Vrica GSSP or base-Gelasian GSSP are being challenged. The only thing that is being challenged is exactly what it is called chronostratigraphically at a higher level. I think it could be argued that this change could actually lead to stability since a major community of geoscientists will no longer find the International Time Scale at odds with their discipline.

I believe that it is fundamental that a System boundary must coincide with a series and stage boundary (principle of hierarchy); to suggest otherwise is ridiculous and will open many questions including “the level of scientific wisdom of ICS members”. Please tell me how to explain to students of our science how a boundary can be recognized at the system level, but not at a series or stage level. Therefore, if we adopt 2.6 Ma there can be no other solution then to remove the Gelasian stage from the Pliocene and add it as the first stage of an expanded Pleistocene with no change to the sections or points. A key point of all of this debate as indicated in Stan’s summary is that all of these levels under discussion are clearly defined as GSSPs and can be well correlated. This latter point is after all what we are trying to achieve – an International Time Scale with definitions that are useful for comparison and correlation around the world by most, if not all, geoscientists. We do not need clumsy new terms like super-systems or sub-erathems despite the precedence of having subsystems for the Carboniferous. In fact, that latter system provides some interesting parallels and lessons for the Quaternary issue.

I know there are those that want the Tertiary to remain in the time scale. It could be argued on the Carboniferous precedent that the Tertiary System includes two sub-systems the Paleogene and Neogene. However, I see this as a step backward. Adoption of Paleogene and Neogene (whatever the latter’s top is) was a step forward toward higher resolution. If the Quaternary is enacted as a system then there is no room for Tertiary. It is true that it is widely used, especially in mapping poorly dated rocks younger than Mesozoic and older than Quaternary. In such cases future generations will map these rocks as undifferentiated Paleogene/Neogene. Previous generations may have lamented the demise of the Primary and the Secondary and this generation may lament the loss of the Tertiary, but these “losses” have been replaced by increased precision in correlation of the Phanerozoic.

The Late Carboniferous or Pennsylvanian subsystem and the Lower Permian contain the record of many waxings and wanings of Gondwana glaciers. The result, in many regions, is various types of cyclothems that operate on a more-or-less 400,000 year eccentricity (glacial eustatic) cycle. In the Sverdrup Basin, where I have conducted much of my research in the Canadian Arctic, the cycles are fully marine and form characteristic outcrop patterns that can be distinguished from post-glacial deposits, even from a helicopter. I have just recently returned from Argentina where the driving force for those cycles is clearly seen in repeated diamictites and glacial pavements. Where should the Carboniferous-Permian boundary be placed? At the beginning of the major glacial events? In such a case, most (all?) of the Pennsylvanian would become part of the Permian. At the end of the major glacial events? In such a case the lowest stage of the Permian or Asselian would become part of the Pennsylvanian. The consensus was for a level at the FAD of Streptognathodus isolatus within this series of glacial eustatic events. There is a long story behind this decision that I won’t enter here, but it is similar in many respects to our current debate including debate on C-P terrestrial stage correlations, which do not necessarily correlate with the marine stages. The Neogene people are probably correct that there are many prior events that led to the most recent glacial age and that the glacial age does not stand out as particularly distinct in the marine successions. However, the stages associated with this glacial interval are clearly correlatable since we already have the GSSPs, just as is the case for the C-P boundary. The C-P lesson would suggest that either 1.8 or 2.6 would be a good point for the Quaternary base.

Finally, I think we need to acknowledge that this time-scale in a construct of humans and is therefore never going to be perfect. We should step-back and look at the whole process and consider how future science historians will view this debate in the future; just as Martin Rudwick discussed “the Great Devonian Controversy”. They will be more concerned with how we advanced our discipline then with how well we stuck to historic precedence. They will wonder what drove the immense passions that led to such profound disagreement over the simple naming of a simple geologic time boundary. The answers will not be flattering. They will look back and say that the names and definitions were not really science, but rather the prerequisite to science. They will point out that only after an internationally accepted time scale was adopted did the science of Stratigraphy really advance by searching for the answers to many questions cryptically preserved within the rock record between these tie-points.

Finally, there is something humanly comfortable about a short-duration system, the Quaternary, which continues to move forward with each day. I would be happy to support position #1 (new status quo), but will probably vote for position #2 as a scientifically tenable and socially acceptable solution.

Regardless of the outcome, it is paramount that ICS encourage all geoscientists to adopt our final time scale. This time scale is not meant to replace local stages whether in terrestrial or marine successions, but rather to serve as the reference against which every section or local stage is compared.
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