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 Funding agencies, such as the National Science Foundation (NSF), require detailed 
Data Management Plans (DMP) for proposals that include plans for archiving data 
and physical samples yet there is no guidance on what is acceptable for a given 
community. Several groups are working on improving platforms for sharing data 
(NOAA Paleoclimatology, Pangaea, EarthCube, and Linked Earth); however, no 
efforts are being made for curation of physical samples for our community. This is the 
time for the Sclerochronology community to join this initiative and to work on 
defining the standards needed for our field in order to curate physical samples, data 
derived from those physical samples, and metadata from both to promote the 
expansion of research while giving the original researchers credit and recognition for 
their work. Marine Annually Resolved Proxy Archives (MARPA) is a grass roots effort 
created under the EarthCube umbrella (earthcube.org) that is currently working on 
recommendations for physical samples to include in DMPs by identifying current 
resources that can be used by researchers.
 There are several resources for curating physical samples currently in place that the 
MARPA working group reviewed. The System for Earth Sample Registration (SESAR; 
www.geosamples.org) is a NSF-funded cyberinfrastructure that provides a registry 
for physical samples with their metadata. SESAR offers tools and services for users to 
manage their physical sample metadata and obtain International Geo Sample 
Numbers (IGSN; www.igsn.org) for citation of physical samples. The IGSN was 
developed by SESAR and has become an internationally recognized standard for 
sample identification. Several publishers, including AGU journals and 
Palaeogeography, Palaeoclimatology, Palaeoecology (Elsevier), are now requiring the 
use of IGSN in their publications. The MARPA working group is developing a web 
site (marpasite.wordpress.com) with pertinent information for the community 
including a tutorial for entering physical sample metadata in SESAR, sample DMPs 
for proposals and grant reports, and a white paper reviewing and making 
recommendations for physical sample  and geochemical data curation. Additionally, 
we are seeking feedback on a template for data sharing for the sclerochronology 
community, likely in Excel format, complete with standardized vocabulary that could 
be stored locally offline with each researcher before submitting to a permanent 
repository (NOAA Paleoclimate and/or Pangaea). This effort will help the 
Sclerochronology community share their data with the wider community for data 
synthesis projects, such as Oceans2k and Iso2k, while receiving credit for their work.
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Created under the EarthCube umbrella. MARPA exists to fill a need in the paleoclimatology community 
for standardized metadata and physical sample storage, especially in underrepresented proxies of the 

community (molluscs, sclerosponges, coralline algae, etc.).
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Lamont-Doherty Earth Observatory has set up a system of storing, cataloging, and managing cores 
that shows the utility of a unified, clear method for creating metadata and storaging physical 

specimen. Physical access is possible with permission, and data are accessible online. 

Researchers and funding organizations have idenitified the need for consistent metadata and physical sample storage standards in the paleoclimatology 
community. More and more journals and funding organizations are requiring community accepted metadata and physical sample storage plans. Individual 

researchers and insitutions often follow their own standards, with mixed and inconsisitent results. As requirements for data and sample management 
increase, the paleoclimatology community need to adopt a standardize protocols for metadata and physical samples curation. 

MARPA recommends a strict adherence to storage guidelines and consistent labeling of 
specimens. Smaller, shorter-lived specimens (i.e., certain bivalves, foraminifera, etc.) can 
be stored in bulk, while larger, single organism proxy specimens (i.e., long-lived bivalves, 
coral cores, etc.) should be stored individually, We also recommend a long-term planning 
document for each researcher/instution’s collection, as unforseen circumstances can lead 

to loss of inrformation.

Metadata

While there are currently online repository or hosting services for paleoclimatic data, they 
do not have established guidlines or standards for submitting data. Metadara should 

reflect all relevant aspects of a record, including any chemical sampling, precise 
geographic location, date of collection, and any from of absolute dating performed on or 

near the sample. MARPA recomends the use of the System for Earth Sample 
Registration’s (SESAR) Intrnational Geo-Sample Number (IGSN) registry that allows for 

easy access and user-   defined sample sheets.

MARPA is a community-based project and seeks to 
address community needs. So, we need to hear from 
you! What do you think the community as a whole can 
do to improve our ability to share information? What 

concerns do you have? Please visit our website, 
marpasite.wordpress.com, tweet us @MAPRApalaeo, or 

email us at MARPApaleo@gmail.com.  
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Example of a data management plan for NSF proposal that DeLong received positive feedback for and high remarks from reviewers. 

DATA MANAGEMENT PLAN 
 

Primary Investigators (PIs): Kristine L. DeLong and David Chicoine 
Project Title: NSF-CNH-S Human-Environmental Dynamics in Early Horizon Coastal Peru: The 
Intersection of Climate and Urbanism in the Exploitation of Marine Shells 
Institution: Louisiana State University (LSU) 
Project Collaborators: Fred Andrus, Allan Wannamaker, Kaustubh Thirumalai, and Terry Quinn 
NSF Divisions: Directorate for Geosciences 
Solicitation Info: NSF 14-601 Dynamics of Coupled Natural and Human Systems (CNH) 
Submission Date: November 17, 2015 
1. Types of data, samples, physical collections, and curriculum materials to be produced 

The project will use coral cross-sections and slabs from Hispaniola, which were collected by Fred 
Taylor of the University of Texas (UT), are on loan to PI DeLong (see Letters of Support). Coral physical 
specimens will be returned to UT upon completion of the project. Micromilled coral powders (~600–800 
µg) will be extracted from the cross-sections and slabs for geochemical analysis. Our micromilling 
method will produce enough powder for replicate analyses, if needed, using Inductively Coupled Plasma 
Optical Emission Spectrometer (ICP-OES), and possible future analysis of oxygen and carbon isotopic 
ratios ( 18O and 13C). Remaining coral powders will be archived by the PAST Lab for future analysis. 
Between 100 to 200 µg of each coral powder sample is dissolved in the chemical analysis process using 
ICP-OES. Solutions for ICP-OES analysis have a shelf life of approximately two years and are disposed 
of following laboratory safety procedures. The proposed project will produce coral Sr/Ca data for the 
Haiti corals. ICP-OES is capable of measuring other trace elements such as Mg/Ca, which are routinely 
analyzed but not included in published reports since their interpretation is not straightforward; therefore, 
these other trace elements will not be the focus of this proposed project. 

The new Hispaniola modern and last interglacial (LIG) coral Sr/Ca-SST reconstructions will be 
compiled with previously published temperature reconstructions available from the National Oceanic and 
Atmospheric Administration (NOAA) National Climatic Data Center (NCDC) Paleoclimatology web site 
(http://www.ncdc.noaa.gov/ data-access/paleoclimatology-data), Pangaea (http://www.pangaea.de/), and 
Past Global Changes (PAGES) 2k project (http://www.pages-igbp.org/workinggroups/2k-network/intro). 

The CMIP5 model output is currently available on the Earth System Grid (esgf.org) thus new data 
will not be generated from this modeling component of the proposed work. 

The PIs and postdoctoral researcher will generate curriculum material, in the form of slide shows, 
in-class activities, and recorded presentations as they give guest lectures in courses taught by the PIs at 
LSU and OU. This material will be made available to students through the institutions online learning 
space (OU desire2learm, LSU Moodle2) and the PIs teaching websites. 
2. Standards to be used 

The labs where Sr/Ca determinations are made use an internal gravimetric lab standard (IGS) and 
a homogenized coral sample (PL) for which the absolute value of Sr/Ca for IGS and PL has been 
confirmed by thermal ionization mass spectrometry at the University of Minnesota Isotope Laboratory 
[Kilbourne et al., 2004; Quinn et al., 2006]. Labs that will produce coral Sr/Ca data used in this study 
(United States Geological Survey (USGS) in St. Petersburg, FL and Chesapeake Biological Laboratory in 
Solomons, MD), as well as another lab not used in this study, the Analytical Laboratory for Paleoclimate 
Studies at the UT, have similar instruments, and all three labs using a subset of IGS and PL. The Sr/Ca 
values determined for these standards and coral samples at all three laboratories are consistent within 
analytical error [DeLong et al., 2011; 2014]. The UT and USGS labs use the internationally recognized 
JCP-1 standard for coral Sr/Ca from the Geological Survey of Japan [Hathorne et al., 2013]. 

PI DeLong will provide metadata and reconstruction content according to the standards 
established by the NOAA NCDC World Data Center for Paleoclimatology http://www.ncdc.noaa.gov/ 
paleo/contrib.html and the PAGES2k project http://www.pages-igbp.org/workinggroups/2k-
network/intro. 

3. Policies for access and sharing 
There are no legal (copyright and licensing), ethical or privacy issues concerning data 

management for the coral geochemical portion of this research project. Data used from the NOAA NCDC 
World Data Center for Paleoclimatology and Pangaea are made available for use by researchers with 
proper citation of the original publications, which the PIs will acknowledge in any publications or 
presentations of the research resulting from this study. 
4. Policies and provisions for re-use, re-distribution 

The PIs will establish a private Google Drive or Dropbox account to exchange files between the 
PIs, postdoctoral researcher, students, and collaborators with document tracking during the project. This 
cloud sharing allows the PIs and collaborators to access the data and relevant files from any computer 
regardless of their physical location. 

Coral Sr/Ca data from the laboratories conducting chemical analyses will be electronically 
delivered to DeLong as Microsoft Excel files. Data generated by the project during the funding period 
until the data are published will be stored on computers in the DeLong’s office and laboratory servers. 
The DeLong’s Laboratory, the PAST Lab, will serve as the primary data repository for paleo data during 
the funding period. The PAST Lab uses Apple Macintosh computers with Time Machine© automatic 
backup and uses separate hard drives for weekly backups. During university shutdowns or natural 
disasters (i.e., tropical cyclone), hard drive backups are moved off campus to a secure location. All 
computers are on battery backup systems. Beyond the funding period, the data will be stored on secure 
external hard drives and archived in a secure location in the PAST Lab. 

Model output obtained from the Earth System Grid will be stored, processed and analyzed locally 
at OU on the co-PI’s server (“Aardvark”). The LIG model simulations obtained from National Center for 
Atmospheric Research (NCAR; see Letters of Support) will be stored at NCAR and will be accessed via 
Yellowstone by the OU PI, postdoctoral researcher, and graduate student. Products, including results of 
statistical analyses and figures will be displayed on PI Martin Research Group’s website hosted at OU. 
Code used for analyzing and comparing model output and paleo-reconstructions will be available on 
request. 

The PIs will be the primary users of the data generated by the proposed project until publication 
of the results. The data generated will be released publically upon publication or two years after 
completion of the proposed project, as detailed in the next item, without need for permission of use by the 
PIs except to cite the original data sources and publications associated with the sources of data. 
Publications of data derived from the study will have data access information in the acknowledgements. 
Archived data will have citation and digital object identifier (DOI) information in the metadata associated 
with the data. No responsibility will be taken for re-use, re-distribution, and production of derivatives. 
Code used for analyzing and comparing paleo-reconstructions will be available on request. 
5. Plans for archiving data, samples, and other research products 

Physical coral cross-sections on loan from Fred Taylor of UT will be returned and archived at UT 
upon completion of the project. Remaining coral powder extracted from coral cross-sections for 
geochemical analysis will be archived by the PAST Lab for future or additionally chemical analysis such 
as 18O and 13C or other elemental analysis. X-radiographs and coral scans will be stored on computers 
and hard drives in the PAST Lab with option to archive with the LSU Middleton Library archive. 

The data sets from the Hispaniola modern and LIG reconstructions, and the multi-site Intra-
Americas Sea reconstruction will be archived on the NOAA NCDC and World Data Center for 
Paleoclimatology and released to the public upon primary publication following existing copyright and/or 
publication restrictions (http://www.ncdc.noaa.gov/paleo/paleo.html). This site has been the main data 
distribution tool for paleoclimatic and paleoceanographic communities. The coral Sr/Ca data from the Dry 
Tortugas and other projects by DeLong have already been archived with NOAA as IGBP PAGES/World 
Data Center for Paleoclimatology Data Contribution Series (Dry Tortugas is # 2011-121 and #16217). 
These data sets will be made available to the PAGES2k project for inclusion in their Ocean2k and future 
paleoclimate compilation and model comparison projects such as PMIP3 https://pmip3.lsce.ipsl.fr/. 


