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SUMMARY


Southern Ocean-Antarctic Chronology and Environmental Proxies (SOACEP) is a subcommittee (SC3) under Theme 1: Atmosphere-ocean-ice interactions in the INStabilities and Thresholds in ANTarctica (INSTANT) scientific research program of the Scientific Committee on Antarctic Research (SCAR). The aim of INSTANT is to  “quantify the Antarctic ice sheet contribution to past and future global sea-level change, from improved understanding of climate, ocean and solid Earth interactions and feedbacks with the ice, so that decision-makers can better anticipate and assess the risk in order to manage and adapt to sea-level rise and evaluate mitigation pathways”. The SOACEP subcommittee helps to achieve the aim of INSTANT by identifying, compiling (in interactive format) and analysing paleo proxies used to reconstruct environmental variability throughout the geological past. This includes identifying key regions around Antarctica, and gaps of knowledge for proxy development and improvements, with consultation of both proxy and modelling community. A second focus of the subcommittee is documenting chronological methodology and developing systematic assessment of age models for paleo records. This will improve the correlation at a continental scale between terrestrial and proximal marine, to deep marine Southern Ocean environmental response through time. An overarching goal for the subcommittee is to strengthen the network between data-scientists and modelers, as well as to improve model-data-comparisons and -linkages, towards a better understanding of Earth processes, their interactions and implications.
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Paleoclimate, proxies, environmental reconstruction, chronology, stratigraphic correlation, model-data-comparison. 
ii

[bookmark: _Toc80945118]SCOPE
As a subcommittee within Theme 1 of the INSTANT programme, our work is underpinned by   building, expanding, fostering and optimizing the network between and within scientific communities and disciplines. This will obtain broader, more consistent and more accurate paleo-environmental reconstructions from geological records using multi-proxies, and improve chronologic interpretations of environmental proxies to assess leads and lags in the climate system. 
We will achieve this by organizing sessions at conferences and workshops, providing progress reports (including topic-relevant publication list), initiating new and maintaining ongoing intra- and interdisciplinary communications, and exchanging ideas. Specifically, we aim to build an open archive of data, that will link up with other related initiatives and existing data archives to serve as input for model development. 
[bookmark: _Toc80945119]Objectives
Current objectives are considered as workstreams within the subcommittee and act to address key scientific questions of past and modern environmental changes in Antarctic and the Southern Ocean determined by this group and in consultations with INSTANT and other research groups.  
1. Defining key scientific questions of past and modern environmental changes in Antarctica and the Southern Ocean
2. Identify the paleo-proxies (and critical regions) needed by modelers to answer the key science questions
3. Define the gaps in geographical areas, time periods and proxy understanding 
4. Improve the accuracy of existing proxies and develop new precise proxies for quantifying key environmental changes and identifying their drivers 
5. Collate and document dating methods, technique uncertainty and environments they can be applied.
6. Undertake a confidence assessment of the dating methods and their uncertainties with guidelines for calculating the propagation of uncertainties. 
7. Form a ‘best practice’ for developing age models, reporting uncertainty and formatting guidelines to support subsequent updates to e.g. GPTS, reservoir effects.
8. Investigate a framework to collate all chronostratigraphic (sediment and ice) Antarctic records for open access use by the community.
[bookmark: _Toc80945120]Outputs
Ideal outputs are identified for the above objectives and include:
· Antarctic-specific review paper on existing and new (paleo-)proxies (e.g. those being recently developed like ancient DNA). 
· Antarctic-specific review paper on existing chronology methodologies and best practice for developing age models. 
· Standardization of datasets, protocols for proxy measurements and reporting of analytical results, including sample and data collections 
· Generate interactive location map of available proxy data (e.g., shapefile with metadata for Quantarctica for different time periods; proxy catalogue) 
· “Starter Kit” webpage for early career researchers and cross-disciplinary researchers (including references to key publications, resources for analytical protocols, proxy calibrations and sample repositories, links to existing initiatives and how to easy access information to the variety of scales (time and space) that the proxies and/or models can address 
· Provide an independent stratigraphic framework for correlating paleo-environmental proxies 
· “Most wanted” list for proxy records highlighting which environmental data are most crucial for (i) understanding processes, (ii) parameterizing numerical models and (iii) constraining thresholds of major environmental changes, such as partial/total ice-sheet collapse and oceanographic changes.
workflow
The worksflow is subdivided in two main streams: 1) Environmental Proxies with current leaders: Dave Chandler, Marie Cavite, Mathieu Casado, Taryn Noble and 2) Chronology and stratigraphy  with current leaders: ????
The Enironmental proxies is organized in workpackages as show in the table here below:
:
	 
	WS1a 
	WS1b 
	WS2 

	Aim 
	Identify the paleo-proxies and critical regions needed by modellers to answer the key science questions. 
  
	Define the gaps in geographical areas, time periods, and proxy understanding. 
	Improve the accuracy of existing proxies and develop new precise proxies for quantifying key environmental changes and identifying their drivers 

	Outputs 
	“Most wanted” list for proxy records highlighting which environmental data are most crucial for (i) understanding processes, (ii) parameterising numerical models, and (iii) constraining thresholds of major environmental changes.
  
	Generate interactive location map of available proxy data 
“Starter kit” webpage for ECRs and cross-disciplinary researchers
	Antarctic-specific review paper on existing and new (paleo-)proxies including standardisation of datasets, protocols for proxy measurements and reporting of analytical results, including sample and data collections. 

	Timeline 
	Working simultaneously, providing needs for W1b, with WS1b providing link to available data.
Years 1-3 
	

	Collaborations
	Kat Ritz; Stew Jameson – link to modelling community
	OceaNice, PlioVar, ICEPRO, Quantarctica, PAGES, DINOSTRAT
	

	Future work
	Years 4 onward – utilizing outputs above to drive research areas in regards to needs from modellers, new proxies and regions or time periods lacking. 



The Chronology and stratigraphy is organized in workpackages as show in the table here below:

	 
	WS4a
	WS4b 
	WS2 

	Aim 
	Document use of dating and correlation methodologies and assigning uncertainties   
	Form a ‘best-practice’ for developing age models
	Investigate a framework to collate all chronostratigraphic (sediment and ice) records for open access. 

	Outputs 
	Review paper  of current methodologies, constraints and uncertainty analysis. 
Methodology paper of ‘best-practice’ for developing integrated age models. 
	Provide an independent framework for correlating paleo-environmental proxies

	Timeline 
	Working sequentially, W4a providing needs for W4b Years 1-3, WS4a (Years 3-4)
	Years 4-5

	Future work
	Years 4 onward – applying chronostratigraphic framework to paleo records for ice-sediment-ocean correlation. Identify leads and lags in feedbacks, dynamic / abrupt systems. 

	Collaborations
	
	
	




[bookmark: _Toc80945121]Impacts
[bookmark: _Toc410044743]The outputs of this subcommittee require collaboration with a number of external programmes (listed below) and aim to contribute to such programmes as well as internal INSTANT aims (2.1 INSTANT integration). Members within the SOACEP subcommittee that are associated with external programmes are bolded in the description below. 
Links with external programmes: 
· ICEPRO (International Collaboration Effort for improving Paleoclimate Research; Carlotta Escutia, Johan Etourneau)
· QUANTARCTICA (an integrated mapping environment for Antarctica, the Southern Ocean, and sub-Antarctic islands; Kathy Licht)
· GEOTRACES (An International Study of the Marine Biogeochemical Cycles of Trace Elements and Isotopes)
· PlioVAR (Pliocene Variability; Erin McClymont, Georgia Grant; Molly Patterson)
· OceaNice (Open-source database of stratigraphic ranges of dinocyst events; Peter Bijl, Isabel Sauermilch, Francesca Sangiorgi)
· DINOSTRAT (Deep and shallow drilling projects from land/ice and marine platforms)
· PAGES (Past Global Changes) and working groups (CLIVASH: Climate Variability in Antarctica and Southern Hemisphere; 2K Network: Past global changes over last 2000 years; CVAS: Climate Variability Across Scales; PALSEA: (Paleo Sea Level; Alessio Rovere)
· Paleo CO2 proxy comparison: https://paleo-co2.org/ 
· Exposure age data evolving http://dmc.ice-d.org/ and http://antarctica.ice-d.org/  
· Ant-SDLS (Antarctic Seismic Data Library System; https://sdls.ogs.trieste.it/cache/index.jsp; Frank Nitsche, Laura DeSantis, Carlotta Escutia, Rob Larter, Phil O’Brien, Isabel Sauermilch, Gabi Uenzelmann-Neben, Karsten Gohl)
· NCEI paleo-climate database (https://www.ncdc.noaa.gov/data-access/paleoclimatology-data
· ISMIP6 (Ice Sheet Modelling Inter-comparison Project)
· PMIP (Paleoclimate Modelling Inter-comparison Project); such as PlioMIP (Pliocene Modelling Inter-comparison Project), MioMIP (Miocene), etc.
· PALMOD (German Climate Modelling Initiative)
[bookmark: _Toc80945122]SubCommittee FUNCTION
This subcommittee will run throughout the INSTANT programme from 2021 until 2029. The individual workstreams as outlined here are subject to change and expected to finish at different times prior to the end of the INSTANT programme, with additional workstreams identified throughout the course of the programme. 
The subcommittee with contribute to INSTANT primarily by compiling and assessing paleo data and chronologies. 
General guidelines for the subcommittee are outlined below to ensure regular change of leadership and welcoming and growth of new members within the subcommittee. 
[bookmark: _Toc80945123]INSTANT Integration
This subcommittee is highly interdisciplinary to address fundamental understanding of the paleo climate system components, through improved paleo-environmental proxies and chronological constraints. It integrates modelling needs with evidence-based environmental response to better constrain “...poorly understood processes and feedbacks that influenced ice-sheets in the past, are influencing observed ice sheet changes…” and provide “…ice mass changes, with reduced uncertainties due to an improved knowledge of rates determining instabilities and irreversible thresholds…”.
Members have expertise in a wide range of paleo-environmental disciplies and specialities [not excluded to]: seismic stratigraphy and bathymetry, oceanography, glaciology, ice sheet and climate modelling, sedimentology; and chronology expertise in: magnetostratigraphy, radiometric dating (tephrochronology, radiocarbon, cosmogenic etc…), biostratigraphy, cyclostratigraphy, and astrochronology. 
This subcommittee will primarily contribute to Theme 1 Atmosphere-ocean-ice interactions and Theme 2 Earth-ice interactions by providing up-to-date proxy data used for paleoenvironmental reconstructions as boundary conditions in climate, ocean and ice sheet modelling; and observations to ground-truth such model outputs / model-data-comparisons. The chronology assessment will assist in data integration and relationship analysis of climate system components to identify rates of change and feedbacks (phasing). 
Specifically, the interactive proxy database and chronology assessment will be included in the Data-Modelling Hub.
To clarify further when themes have been redefined by Theme leaders.

[bookmark: _Toc80945124]Membership
The SOACEP subcommittee structure will consist of i) two to three Chairs that generally hold a two-year tenure and are self-nominated with supporting references from the INSTANT programme, decided by the current Chairs, ii) workstream co-leaders (seven workstreams) who are self-nominated from within the steering group and decided by current Chairs, iii) steering group members who are self-nominating and contribute to workstreams (unlimited term and number), iii) all other members on mailing list. 
	
The terms will not be strictly enforced however we encourage regular rotation of workstream leaders and chairs accounting for subcommittee timelines. The use of multiple Chairs and workstream leads is to support flexibility in workload and ensuring people aren’t overloaded, and also allow change-over of roles at various times while maintaining continuity and ensuring subcommittee and workstream success. Ideally, each workstream will be led by an Early Career Researcher paired with Mid- or Senior Researchers to facilitate development of skills and experience by younger members. 
While the sub-committee relies on self-nominating positions, in the case of over subscription for roles, importance will be placed on diversity and representation. 
The Chairs are intended to coordinate and facilitate workstreams decided by the steering group, are ultimately accountable for achieving work and responsible for reporting on the subcommittee success. The workstream leaders are responsible for more detailed coordination of specific tasks and the larger steering group are expected to contribute to workstreams but may also act to communicate across other subcommittees or themes under INSTANT. 
It is expected that the Chairs and workstream Leaders (~17 researchers) will meet quarterly to discuss progress, any barriers or any assistance needed by the wider subcommittee. The summary of these meetings will be sent to all members and made available on the INSTANT programme website. An all member meeting will occur once every six months to keep everyone up-to-date and ensure all interested parties are included in workstreams. The workstream Leaders may meet more regularly with Steering Group members contributing to the specific workstream if required (no more than monthly). 

[bookmark: _Toc80945416]Table 2‑1 Current membership of subcommittee SO/ACEP. (Leaders: 2, Steering group: 38, Additional members: 18)
	Name
	Last Name
	Email
	Role

	Georgia
	Grant
	g.grant@gns.cri.nz
	Leader

	Laura
	De Santis
	ldesantis@inogs.it
	Leader

	Isabel
	Sauermilch
	i.sauermilch@uu.nl
	Steering Group

	Jane Lund
	Andersen
	jane.lund@geo.au.dk
	Steering Group 

	Sonja
	Berg
	sberg0@uni-koeln.de
	Steering Group 

	Peter
	Bijl
	P.K.Bijl@uu.nl
	Steering Group 

	Steve
	Bohaty
	S.Bohaty@noc.soton.ac.uk
	Steering Group 

	Christo
	Buizert
	christo.buizert@oregonstate.edu
	Steering Group 

	Lucilla
	Capotondi
	lucilla.capotondi@bo.ismar.cnr.it
	Steering Group 

	Mathieu
	Casado
	mathieu.casado@awi.de
	Steering Group 

	David
	Chandler
	dcha@norceresearch.no
	Steering Group 

	Xavier 
	Crosta
	xavier.crosta@u-bordeaux.fr
	Steering Group 

	Carlotta
	Escutia
	cescutia@ugr.es
	Steering Group 

	Johan
	Etourneau
	johan.etourneau@u-bordeaux.fr
	Steering Group 

	Claus-Dieter
	Hillenbrand
	hilc@bas.ac.uk
	Steering Group 

	Xiaoxia
	Huang
	huangxx@idsse.ac.cn
	Steering Group 

	Masao
	Iwai
	iwaim@kochi-u.ac.jp
	Steering Group 

	Katelyn
	Johnson
	K.Johnson@gns.cri.nz
	Steering Group 

	Richard 
	Jones
	richard.s.jones@monash.edu
	Steering Group 

	Denise
	Kulhanek
	denise.kulhanek@ifg.uni-kiel.de
	Steering Group 

	Lester
	Lembke-Jene
	lester.lembke-jene@awi.de
	Steering Group 

	Kathy
	Licht
	klicht@iupui.edu
	Steering Group 

	Erin
	McClymont
	erin.mcclymont@durham.ac.uk
	Steering Group 

	Robert
	McKay
	robert.mckay@vuw.ac.nz
	Steering Group 

	Paolo
	Montagna
	paolo.montagna@cnr.it
	Steering Group 

	Caterina
	Morigi
	caterina.morigi@unipi.it
	Steering Group 

	Frank
	Nitsche
	fnitsche@ldeo.columbia.edu
	Steering Group 

	Taryn
	Noble
	taryn.noble@utas.edu.au
	Steering Group 

	Philip
	O'Brien
	phil.obrien.ant@gmail.com
	Steering Group 

	Christian
	Ohneiser
	Christian.ohneiser@otago.ac.nz
	Steering Group 

	Sandra
	Passchier
	passchiers@montclair.edu
	Steering Group 

	Molly
	Patterson
	patterso@binghamton.edu
	Steering Group 

	Emma
	Pearson
	emma.pearson@ncl.ac.uk
	Steering Group 

	Lara
	Perez
	larafperez@gmail.com
	Steering Group 

	Stephen
	Roberts
	sjro@bas.ac.uk
	Steering Group 

	Alessio
	Rovere
	arovere@marum.de
	Steering Group 

	Francesca
	Sangiorgi
	f.sangiorgi@uu.nl
	Steering Group 

	Yusuke
	Suganuma
	suganuma.yusuke@nipr.ac.jp
	Steering Group 

	Nicholas
	Sullivan
	nbsullivan@wisc.edu
	Steering Group 

	Ryan
	Venturelli
	rventurelli@tulane.edu
	Steering Group 

	Iestyn
	Barr
	i.barr@mmu.ac.uk
	Member

	Marie
	Cavitte
	marie.cavitte@uclouvain.be
	Member

	Ester
	Colizza
	colizzae@units.it
	Member

	Margot 
	Courtillat 
	Margot.courtillat@univ-perp.fr
	Member

	Thale
	Damm-Johnsen
	thale.damm-johnsen@durham.ac.uk
	Member

	Bella
	Duncan
	bella.duncan@vuw.ac.nz
	Member

	Karsten
	Gohl
	karsten.gohl@awi.de
	Member

	Johann P.
	Klages
	Johann.Klages@awi.de
	Member

	Rob
	Larter
	rdla@bas.ac.uk
	Member

	Amy
	Leventer
	aleventer@colgate.edu
	Member

	Jeronimo
	Lopez-Martinez
	jeronimo.lopez@uam.es
	Member

	Romana
	Melis
	melis@units.it
	Member

	Barbara
	Stenni
	barbara.stenni@unive.it
	Member

	Mark
	Stevenson
	mark.stevenson@durham.ac.uk
	Member

	Raffaella
	Tolotti
	raffaella.tolotti@virgilio.it
	Member

	Fiorenza
	Torricella
	torricellafiorenza@gmail.com
	Member

	Gabriele
	Uenzelmann-Neben
	gabriele.uenzelmann-neben@awi.de
	Member

	Julia
	Wellner
	jwellner@uh.edu
	Member

	
	
	
	




[bookmark: _Toc80945125]Timeline and Funding 
[bookmark: _GoBack]Initial general work plan and timelines (edited as above for individual workstreams):
· 2021-2022: Review papers / white papers about present status, needs, "most wanted” proxies 
· 2022: Standardization of datasets (consensus about guidelines in a whitepaper produced after dedicated workshops at SCAR 2022, AGU 2022, etc. inviting representatives from other initiatives.)? 
· 2023: Starter Kit (document to be published in the INSTANT web portal) 
· 2023-2029: Location map and Quantarctica (evolving, continuously updated)
· 2022: Dedicated class at the IODP-PAIS/INSTANT school 
· 2024, 2026, 2028: Workshop and sessions at SCAR-OSCs to discuss and inform about ongoing results, foster new projects and coordination
· 2025: Progress paper
· 2028: Contirbute to final INSTANT special issue 

[bookmark: _Toc80945417]Table 2-2 Timeline of subcommittee activities.
	Output
	2021
	2022
	2023
	2024
	2025
	2026
	2027
	2028
	2029

	Review paper
	
	
	
	
	
	
	
	

	Standard datasets
	
	
	
	
	
	
	
	
	

	starter kit
	
	
	
	
	
	
	
	
	

	Map Quantarctica
	
	
	

	INSTANT school
	
	
	
	
	
	
	
	
	

	workshops/sessions
	
	
	
	
	
	
	
	
	



Funding needs:
· Meeting at SCAR and other conferences
· Workshop class at IODP/PAIS/INSTANT school
· Open source publication of the review and progress papers and special issues
· Online data archive for Starter Kit
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