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Request for IUGS Ratification of the GSSP defining the base of the Holocene Series/Epoch of the QUATERNARY System/Period


The International Commission of Stratigraphy has approved the following Global boundary Stratotype Section and Point (GSSP) defining the base of the Holocene Series of the Quaternary System.  At this point, there are no geologic stages proposed to subdivide the Holocene.

The Global Boundary Stratotype Section and Point (GSSP) for the base of the Holocene Series of the Quaternary System is defined at 1492.45 m depth within the NorthGRIP (NGRIP) ice core (drilled in the year 2003 in the central Greenland ice sheet at 75.10˚N; 42.32°W; and archived at the University of Copenhagen).  This level coincides with the lowest evidence of rapid climatic warming at the end of the Younger Dryas/Greenland Stadial 1 cold phase.  This climatic event is most clearly reflected in an abrupt shift in deuterium excess values, followed by more gradual changes in δ18O, dust concentration, a range of chemical species, and annual layer thickness.  A timescale based on multi-parameter annual layer counting and constrained by bracketing tephra layers provides an age of 11,700 yr b2k (before AD 2000) for the base of the Holocene, with an estimated 2σ error of 99 yr. 

The details of this GSSP are explained in the enclosed proposal.  This proposal had been revised following an initial ICS Executive review (Summer, 2007), then transmitted to ICS for final voting during March 2008.


The voting by the Holocene working group was 100% Yes (16 members, all voted) and by the Quaternary Subcommission was 100% “Yes” (18 voting; three members did not reply).


The votes received from the ICS Full Commission were 16 “Yes”(94%), and 1 Abstain (details, and summary of remarks are on the next pages; 1 person did not respond before the deadline). 


The ICS hereby submits this GSSP for the base of the Holocene Series of the Quaternary to the IUGS for ratification at their next meeting.  We also attach the set of comments on the proposal by ICS voting members.  If ratified, then a modified form of this proposal will be published in Episodes.


Sincerely,


Jim Ogg


James G. Ogg  (Secretary-General of the ICS)
VOTE SUMMARY

On the Global Stratotype Section and Point (GSSP)

Defining the HOLOCENE Series (upper series of the QUATERNARY System) in Greenland

TOTALS
16 Yes (94%), 1 Abstain; with a few remarks

    [1 person did not respond]

Office
Name
Vote
Comments                                .

Chair
Gradstein
YES
“ICS is still waiting for definition of Pleistocene stages.”
Vice-Chair
Finney 
YES
Secretary
Ogg
YES
“The most precise GSSP ever proposed; and a significant event in the initiation of human civilization.”
Quaternary
Gibbard
YES
Neogene
Hilgen
YES
“The Holocene GSSP proposal is acceptable, but the reference to the Quaternary is not.”
Paleogene
Molina
YES
Cretaceous
Premoli Silva
YES

Jurassic
Morton
YES
[His comments are given on the next page of this document.]
Triassic
Orchard 
YES


Permian
Henderson
YES
”my initial impression is quite positive” 
Carboniferous
Heckel
YES
Devonian
Becker
[ no vote received ]

Silurian
Rong Jiayu
YES
Ordovician
Chen Xu
YES
Cambrian
Peng Shanchi
YES
Ediacaran
Gehling
YES
“While the use of an ice core to specify a GSSP was probably necessary for the chosen criteria, it sets a precedent that is likely to generate similar proposals for GSSPs in the older record, especially where field access is difficult or impossible.  Consequently, acceptance of this proposed GSSP for the Holocene demands that the ICS develops protocols for ensuring that core samples are made accessible in the future by their placement in secure, well managed and recognized repositories.  Given the lack of field access to such stratigraphic sections, perhaps it should be mandatory to drill and store multiple core samples through the GSSP horizon to enable future analyses should the original GSSP bearing core be consumed or contaminated.  Cores from para-stratotypes are of course useful, although, by definition, each does not contain the same evidence as the GSSP stratotype.”
Precambrian
Vandranendonk
ABSTAIN
Classification
Cita 
YES
“GLOBAL PARASTRATOTYPES.  I find the definition presented for the five examples given too vague and tentative. There are no precise indications on how the chronocorrelation can be accomplished.” [Her earlier concerns, and a clarification from the Working Group are given on the next pages of this document.]
Comments from ICS Chairs, and additional comments from Holocene Working Group

(1)  Comments to Holocene GSSP by M.B. Cita, ISSC chair   

Date: 
Tue, 08 Apr 2008 12:58:23 +0200

From: 
Maria Bianca Cita <maria.cita@unimi.it>

To: 
James Ogg <jogg@purdue.edu>

Cc: 
ALL ICS CHAIRS

Subject: 
Re: Holocene GSSP Proposal


The proposal is very interesting, convincing and almost ready to be approved, but I strongly recommend that the formal approval by ICS voting members be delayed for a few more months so that an open discussion may be run at the Oslo 33nd ICS business meeting. 


As ISSC chair, I point out that 

1) for the first time ever a climatostratigraphic criterion is followed for the definition of a global standard chronostratigraphic unit; 

2) for the first time a GSSP is defined in a well; 

3) for the first time a GSSP is defined not in a rock unit, but in ice.   


Having said that, I fully concur on the opportunity to change some rules and to accept an approach that is highly gratifying for all the important, demanding and expensive ice drilling scientific programs. The comments are

TERMINOLOGY. This chapter should be revised, improved, completed. There are errors and omissions. As regards Arduino, a reference that cannot be omitted is that of Vaccari  (2006) published at pages 157-178 of The Geolological Society of America Special Paper 411. As far as the Cenozoic/Neogene/Quaternary terminology and ranking is concerned, everyone seems to forget that there is in existence also the NEOZOIC first used by Forbes (1854), not widely adopted in the XIX century, but consistently used by Stoppani (1873). The classical Enciclopedia Treccani defines the Neozoic as synonymous of Quaternary, with the rank of era. Look also to Google, please!!   

DENDROCHRONOLOGY. This subject is downplayed, but the method, when applicable, has the greatest time resolution and the best correlation potential in terrestrial, subaerial environments. It is strongly recommended to extend this section.

GLOBAL PARASTRATOTYPES.  Why not to use the term auxiliary section, as commonly done in the last several years?? I find the definition presented for the five examples given too vague and tentative. There are no precise indications on how the chronocorrelation can be accomoplished. 

I find  essential to add one more auxiliary section, a big missing piece of evidence: that of Africa. I strongly recommend to contact Madame Nicole Petit-Maire (her present address is in Cassis, 13260, La Faustine, France). The endoreic lakes of the Saharian domain in central Africa contain spectacular evidence of climate change at the Pleistocene/Holocene boundary, with important anthropologic implications.   

FINAL REMARKS. The proposal has been unanimously approved by the WG members, that largely consist of specialists in disciplines marginal to earth sciences, as hydrologists, climate modelers, anthropologists. I noticed that three well known, long term stratigrapher members of the Quaternary Subcommission did not vote. Is it possible to know their motivations?

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

(2)  Comments to Holocene GSSP by N. Morton, Jurassic chair   

Date: 
Thu, 17 Apr 2008 20:52:51 +0200

From: 
nicol morton <nicol.morton@orange.fr>

To: 
ALL ICS Chairs

Subject: 
Holocene GSSP

Dear Jim and Phil,

For the proposal from the Quaternary Subcommission for the base of the Holocene to be defined in the NorthGRIP ice core

I vote                YES

Comments:

1. I do not find any objections to the use of EITHER a core as the type section; it is the only option in this situation. It could equally be the best option for any GSSP where the best sections are inadequately exposed. I know of one example in the Jurassic where this is the case.

2. As a reference site - the port of first call if you like - a core suitably preserved in a museum should qualify as the primary reference for a GSSP definition. There is always the possibility, if the need is great and there are sufficient funds available, to repeat the coring.

3. The use of a climatic event as the primary marker does NOT, in my opinion raise any problem of precedence; it is simply another facet of event-stratigraphy. In this respect it is not different from a magnetic field reversal, an isotope excursion or even an evolutionary event identified in a fossil group. All reflect something happening in the history of the Earth.

4. It is interesting to see an error margin of 99 yrs given for the age of the boundary at 11,700 yrs, = 0.8%.

5. While the case for the GSSP is made well and is convincing, I did not find the case for the series of 'parastratotypes' (and here I agree with Maria Cita in preferring a different terminology) at all convincing. I can understand the reasons why this has been done, but do not find that they add weight or meaning to the proposed GSSP and would prefer that they had not been included in the proposal.

Nicol MORTON,

Chairman ,International Subcommission on Jurassic Stratigraphy

(3)  Clarifications by Holocene Working Group   
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International Commission on Stratigraphy

Subcommission on Quaternary Stratigraphy

9 April 2008

Date: 
Wed, 9 Apr 2008 12:04:55 +0100

From: 
Mike Walker <M.WALKER@lamp.ac.uk>


With Additional comments added by Jim Ogg <jogg@purdue.edu>

Subject: 
Holocene boundary proposal

Dear Jim,


Phil Gibbard has passed on to me the comments by Maria Bianca Cita.  I also thank you for your information and suggestions, such as the other GSSP levels that correspond to records of climate change.


First of all, for the Working Group, this has been a long and tortuous process, and has involved a great deal of time and effort over several years.  Naturally, we would not want to falter at this final step, and so it is important that we adequately address the concerns that M.B. Cita has expressed.  Accordingly, I have assembled the following joint response to the various items.  Can you distribute this to all ICS voting members?

(1)  The Holocene Working Group consists of stratigraphers


We were puzzled by the statement that the Proposal 'has been unanimously approved by the WG members, that largely consist of specialists in disciplines marginal to earth sciences'.  The 19 members of the Working Group are ALL leading Quaternary scientists (earth scientists by any other name).  In fact, there are NO 'climate modelers', 'anthropologists' or 'hydrologists' on the WG.  It is true that some of the stratigraphic techniques are different than the typical Phanerozoic GSSP and that some of us listed as professors of geography and climate history; but this reflects the sources of expertise for ultra-high correlation in recent material.  This is a strong team of experts in the field and was deliberately selected to give the Proposal the strongest possible international standing and application of diverse correlation methods.

(2)  The Holocene GSSP is not unique with a coincidence with global climate change


The proposed level of the Holocene GSSP was selected to coincide with the termination of the Younger Dryas cooling event.  This is definitely not the first GSSP selected to coincide with a “climatostratigraphic” event:


(a)  The base-Eocene is placed at the isotope signature of the onset of warming.


(b)  The base-Serravallian GSSP is placed in accordance with the major Mi-3b cooling step in the oxygen isotope.


(c)  The base-Ediacaran is the termination of a major glaciation.


(d)  A main criteria for the placement of the base-Calabrian (current base-Pleistocene) was the first incoming of cold-water fauna into the Mediterranean.


(e)  The placement of other Neogene levels relative to cyclic sediments was for precise correlation to orbital-governed global climatic oscillations.


There are many other examples where global environmental change was the main criteria used to select a GSSP horizon.  The Holocene GSSP is important to the history of mankind and those environmental changes that led to our civilization.

(3)  The ICS approved the concept of using Cores for primary or auxiliary GSSPs


At the ICS working meeting “Future Directions in Stratigraphy”, held in Leuven, Belgium in early September 2005, there was a working group, then an open ICS discussion and vote on “Cores as auxiliary or primary GSSPs”.  In addition to the Holocene, these discussions included possible use for GSSPs defining the Tarantian/Ionian (Late/Middle Pleistocene) boundary below Amsterdam terminal (proposal is currently being published in Episodes), and potential use of cyclic sediments in ODP cores for lower Miocene GSSPs.  The ICS voted in favor of this concept when high-resolution stratigraphy can only be achieved in such well-preserved cores.  This topic was also discussed at INQUA and other meetings among specialists of late Cenozoic stratigraphy.  Unlike other GSSPs, this Holocene level is the first one to be assigned to a specific decade in Earth's history, and none of the regular outcrop GSSPs can achieve this precision.  Therefore, a core of the sediment, albeit frozen, with a very expanded pristine record of isotopes, atmospheric chemistry, volcanic beds, and other factors is unequalled.

(5)  Regional reference sections versus a single official auxiliary section


This is probably the first GSSP proposal to include details for precise secondary reference sections in multiple other settings.  It did not seem appropriate to select one of these to be an official “auxiliary section”.  Does any other GSSP proposal include as many secondary reference sections on each continent and ocean?  True, adding documentation for more sections in Africa and elsewhere would be useful, but the main objective was to document the GSSP and examples of some other reference sections to demonstrate the potential of high-resolution correlation.  This propsal was not intended as an extended monograph on the base-Holocene, but such a special volume would be a goal for the future.

(4)  Dendrochronology is also a useful method, but less continuous


Dendrochronology is indeed an excellent dating technique and forms the basis for the calibration of the radiocarbon timescale across the Pleistocene-Holocene boundary.  But it could never form the basis for a GSSP.  If ice is being questioned as a sediment, then wood would be even more so.  Moreover, the dendrochronological record is a composite of wood from different trees, and it is questionable as to whether one single tree could be singled out as a stratotype.  There is no logical geological basis here.  Moreover, one of the world's leading dendrochonologists (Bernd Kromer) is a member of the Working Group, and he is perfectly satisfied with the NGRIP core as the boundary stratotype.  Therefore, we can see no reason why dendrochronology should be given more prominence than it has in the Proposal.

(5)  Neozoic and other historic terminology -- ??


We see no reason why the section on Terminology needs to be 'revised, improved, and completed'.  Where are the 'errors (sic) and omissions' – no specifics were provided.  We could certainly add in an extra reference or two, but we must say we regard the notion of the 'Neozoic' as something of a red herring.  The fact that it was 'consistently used by Stoppani' in 1873 is scarcely relevant to a proposal in 2008!

(6)  Unanimous of the votes received


The fact that everyone that chose to vote voted in favor is important, and whether three members of the SQS did not provide a vote before the deadline is irrelevant.  While that is technically not a unanimous vote, it is nem.con, and that is significant.

With all good wishes,

Mike

Mike Walker

Chair of Holocene Working Group

University of Wales, Lampeter, Wales SA48 7ED, UK

Ballot submitted to ICS:

22 Mar 2008

Date: Sat, 22 Mar 2008 21:02:55 -0400

From: James Ogg <jogg@purdue.edu>

Subject: Holocene GSSP Proposal

To: Quat <plg1@cus.cam.ac.uk>, Neog <fhilgen@geo.uu.nl>, Paleog <emolina@posta.unizar.es>, Cret <Isabella.Premoli@unimi.it>, Jur <nicol.morton@orange.fr>, Tri <morchard@nrcan.gc.ca>, Perm <charles.Henderson@ucalgary.ca>, Carb <philip-heckel@uiowa.edu>, Dev <rbecker@uni-muenster.de>, Sil <jyrong@nigpas.ac.cn>, jiayu_rong@yahoo.com, Ordov <xu1936@yahoo.com>

Dear ICS chairs,

   The Quaternary Subcommission has approved and submitted the attached proposal to define the Holocene Series (without any designation of a lowermost stage, yet).  The proposed GSSP is ultra-high resolution -- to within an annual horizon, because it is at a specific layer in a Greenland ice core (now archived in Copenhagen).  The working group provided other continental and marine sections for this interval (albeit without such an exact "year' level).

   The attachments include the Ballot with the usual format, the voting results of the Holocene working group and Quaternary subcommission, and the full proposal.  Phil Gibbard provides an overview in the e-mail below.

   Please feel free to circulate your comments to everyone on the mailing list, as some of you have done with the recent Carnian GSSP discussion.

   Sincerely,

      Jim  (ICS secretary)

VOTE

ON THE GLOBAL BOUNDARY STRATOTYPE SECTION AND POINT (GSSP) DEFINING

Base of the Holocene Series/Epoch of the Quaternary System


The Global Boundary Stratotype Section and Point (GSSP) for the base of the Holocene Series of the Quaternary System is defined at 1492.45 m depth within the NorthGRIP (NGRIP) ice core (drilled in the year 2003 in the central Greenland ice sheet at 75.10˚N; 42.32°W; and archived at the University of Copenhagen).  This level coincides with the lowest evidence of rapid climatic warming at the end of the Younger Dryas/Greenland Stadial 1 cold phase.  This climatic event is most clearly reflected in an abrupt shift in deuterium excess values, followed by more gradual changes in δ18O, dust concentration, a range of chemical species, and annual layer thickness.  A timescale based on multi-parameter annual layer counting and constrained by bracketing tephra layers provides an age of 11,700 yr b2k (before AD 2000) for the base of the Holocene, with an estimated 2σ error of 99 yr. 


The details of this GSSP are explained in the attached proposal.

Please indicate your decision, as below, and return your vote (preferably as an electronic e-mail) prior to 25 April 2008 to:

James Ogg  (ICS Secretary)


Dept of Earth and Atmospheric Sciences


Purdue University


West Lafayette, IN  47907-1397   USA

FAX:  1-765-496-1210

E-mail:   jogg@purdue.edu
Abstention should be expressed.  Comments on your decision are welcome.

Herewith I accept this proposal to define the base of the Holocene series, as described in the submission by the Subcommission on Quaternary Stratigraphy.

       Yes


   
No

   
Abstain

Name_____________________________________

ICS Subcommission/Office_______________________        Date______

Voting results of Quaternary Subcommission, and the Holocene Working Group:

	Quat. Subcomm. Voting Members
	Date
	Vote
	
	Vote after Change

	Alloway, Brent
	
	-
	
	-

	Beu, Alan
	25 Feb '08
	Yes
	
	-

	Coltorti, Mauro
	19 Feb '08
	Yes
	
	-

	Couvering, John van
	
	-
	
	-

	Dodonov, Andrey
	18 Feb '08
	Yes
	
	Yes

	Gibbard, Phil
	31 Dec '07
	Yes
	
	Yes

	Hall, Valerie
	13 Feb '08
	Yes
	
	-

	Head, Martin
	20 Feb '08
	Yes
	
	Yes

	Knudsen, Karen Louise
	
	-
	
	Yes

	Kolfschoten, Thijs van
	12 Feb '08
	Yes
	
	-

	Litt, Thomas
	21 Feb '08
	Yes
	
	Yes

	Liu, Jiaqi
	18 Feb '08
	Yes
	
	Yes

	Marks, Leszek
	
	-
	
	-

	McManus, Jerry
	20 Feb '08
	Yes
	
	Yes

	Partridge, Tim
	22 Feb '08
	Yes
	
	-

	Pillans, Brad
	20 Feb '08
	Yes
	
	-

	Piotrowski, Jan
	24 Feb '08
	Yes
	
	-

	Rousseau, Denis-Didier
	
	-
	
	Yes

	Suc, Jean-Pierre
	
	-
	
	-

	Turner, Charles
	20 Feb '08
	Yes
	
	-

	Walker, Mike 
	30 Dec '08
	Yes
	
	-

	Zazo, Cari
	18 Feb '08
	Yes
	
	Yes

	
	
	
	
	

	Holocene Working Group
	Date
	Vote
	
	

	Andrews, John
	-
	Yes
	
	

	Bjorck, Svante
	-
	Yes
	
	

	Hoek, Wim
	20 Dec '07
	Yes
	
	

	Hughen, Konrad
	29 Dec '07
	Yes
	
	

	Johnsen, Sigfús J.
	-
	Yes
	
	

	Kershaw, A. Peter
	29 Dec '07
	Yes
	
	

	Kromer, Bernd 
	-
	Yes
	
	

	Litt, Thomas
	-
	Yes
	
	

	Lowe, David J. 
	-
	Yes
	
	

	Lowe, J. John
	20 Dec '07
	Yes
	
	

	Nakagawa, Takeshi 
	4 Jan '08
	Yes
	
	

	Newnham, Rewi 
	-
	Yes
	
	

	Popp, Trevor 
	-
	Yes
	
	

	Rasmussen, Sune Olander 
	3 Jan '08
	Yes
	
	

	Schwander, Jakob 
	24 Jan '08
	Yes
	
	

	Steffensen, Jørgen Peder 
	3 Jan '08
	Yes
	
	

	Walker, Mike 
	30 Dec '08
	Yes
	
	


