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Introduction:  All proposals submitted to NASA 

ROSES are required to provide a data management 
plan (DMP)[5].  The reasons why are outlined in 
NASA’s Plan for Increasing Access to the Results of 
Scientific Research, published December of 2014: 
“NASA is committed to following Federal guidelines 
that all data from federally funded research should be 
made as widely and freely available as possible while 
safeguarding the privacy of participants and protecting 
confidential and proprietary data…” [1]  

While preliminary data or analyses, laboratory 
notebooks, physical objects, laboratory samples or 
specimens are exempted from the DMP, the infor-
mation has use for other data archives and sample re-
positories.  The repository selected and data captured 
should minimally conform to NASA guidelines for 
data archiving, e.g NASA Planetary Data System 
(PDS) [2]. Given that much of the data generated by 
planetary analogue research may not fit in to PDS, 
other repositories can be selected that align with sci-
ence goals and types of data generated.  

Planetary Analogue Research:  Planetary ana-
logue research typically includes field collection of 
geologic samples, and therefore should include a de-
tailed curation and data management plan to collect 
and manage a comprehensive set of metadata. That 
metadata should meet the needs of a complex array of 
scientific goals and programmatic requirements. Defin-
ing the range of information to be captured requires a 
set of standards and protocols to meet the needs of 
different disciplines (planetary petrology, organic 
chemistry, biology, microbiology, engineering, etc.) 
which will accommodate the proposal’s science goals.  
An additional important consideration for establishing 
a consistent, archival, and accessible data management 
system for planetary analogue samples is the eventual 
transferal of these collections to agencies or institu-
tional repositories. 

The goals for such a plan are outlined in NASA 
ASTEP grant NNX14AT28G Preservation of Life Sig-
natures in Cached Evaporites – Use of a Planetary 
Analogue to develop sampling, curation and a data-
base of analogue sites and samples for use in Solar 
System Exploration.  From those proposed goals, we 
created a Planetary Analogue Management system 
(PAMS) to broadly outline an approach for identifying 
data collection and data management requirements. 
This current effort focuses on identifying data stand-
ards, exploring sources of data management planning 

and archiving, and tests an established sample data 
management system using  Arctic Mars Analogueue 
Svalbard Expedition (AMASE) data [8,9].   

Data standards.  Sample metadata, along with gen-
erated analytical data, are recognized assets on a na-
tional scale [3]. There are many sources of information 
regarding data standards by discipline, tools for gener-
ating required metadata, and data archiving resources.  
Data captured will adhere to established metadata 
standards (e.g. Federal Geographic Data Committee 
standards) which can be generated online through tools 
provided by the USGS. [4] Data and metadata are se-
lected for optimal migration to established data ar-
chives such as PetDB, MetDB and others available 
through the National Science Foundation (NSF) sup-
ported Interdisciplinary Earth Data Alliance (IEDA). 
Data standards will be established based on the data 
repository selected prior to data collection.  Data 
would be managed through an established database 
(e.g. DREAM-Medusa) with a schema that allows data 
to be transferred to the appropriate data repositories 
(e.g. PetDB, EarthChem, etc.) Core data to be captured 
identified for field  activities and curation, with science 
discipline/goal specific data will be finalized in future 
work.  It is recommended that a dedicated data curator 
manage all phases of data collection and management, 
and educate of all parties to data collection and cura-
tion requirements. 

 
Fig. 1: IEDA DMP  generator for NSF proposals 
 

Data mangement planning tools:  
National Science Foundation data management 

tool generator. The recommended data management 
plan for planetary analogue research could be adapted 
and generated from a modified version of the IEDA 
DMP tool (Fig. 1) This tool meets requirements for 
archiving data in most IEDA listed repositories, and 
should meet the NASA ROSES data management plan 
guidelines [5].   
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DREAM-Medusa. DREAM (Depository of Refer-
ences for Earth and Analytical Materials) is an institu-
tional-level, archival system for managing geologic 
samples selected as a pilot database system for PAMS. 
The system and software (called Medusa) were de-
signed and implemented at the Institute for Study of 
the Earth’s Interior (ISEI) of Okayama University in 
Misasa, Japan [6].  DREAM builds on the efforts of 
IEDA data repositories by including architecture that 
manages field data, samples and analytical data in a 
laboratory setting, and it documents curation activities 
(Fig. 2). 

 

 
Fig. 2: Table comparing DREAM with IEDA database 
schema from [6]. 
 

The DREAM system was selected because the de-
sign can be used to help develop protocols for data 
capture and management. The database schema and 
metadata are consistent with many IEDA data archives 
[7]. Unlike analytical data repositories such as PetDB, 
DREAM also captures complex sample-specific in-
formation including field information, analytical re-
sults, analytical methods, curation data, and it has the 
ability to link to multimedia information and biblio-
graphic references. Developed in part by accountabil-
ity, it compiles information about sample use, move-
ment, location, and storage of scientific data with the 
sample. This has the added benefit of enabling deci-
sions to be made about future use and preservation of a 
sample.  Access to the system is through a web inter-
face, and data entry can be portable, (used with android 
and iOS applications) so that sample curation and ana-
lytical collection workflow can be managed in real-
time.  The Medusa software is open source, modifia-
ble, and uses data formats that allow for transfer of 
data and access within and among agencies and institu-
tions. 

AMASE Data.  As a test of the DREAM-medusa 
system, we will apply data from the AMASE planetary 
analogue research program. AMASE data document 
field excursions to various localities of three years 
2009, 2010 and 2011, for a total of 588 records.  The 
primary data captured represent an inventory of sam-
ples by location, purpose, with a of physical attributes. 
The overall framework of the AMASE database is ro-

bust and contains many of the core fields required to 
document and archive each sample. There are short-
comings, however, wherein the recorded information is 
inconsistent across samples and users, and considera-
ble variability exists in the quality and extent of the 
data captured.  This is a common outcome given diffi-
culties associated with field studies resulting from 
workload, physical burdens and user skill.  For all of 
these reasons, the AMASE database is an excellent 
example from which to improve the process of data 
capture and managemet planning and education prior 
to the start of research.  

 

 
Fig. 3: First step to archive AMASE data is to create 
IGSN (International Geo Sample Number).  Data are 
mapped to templates provided by IEDA.  

 
Conclusions: Every DMP should include not only 

data standards, but a database system to manage and 
archive all data associated with NASA supported sam-
ple research.  DREAM-Medusa is one option for a data 
system that is a powerful database system that is open 
source and modifiable. User interfaces are intuitive, 
versatile and easy to navigate. The database is availa-
ble (http://dream.misasa.okayama-u.ac.jp/documentation/). 
Once DREAM-Medusa is fully installed and modified 
for PAMS schema and metadata, AMASE data will be 
imported for testing. AMASE data are also being 
mapped to templates for future importation to IEDA 
data archives (Fig. 3).   
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