
PRESERVATION OF LEGACY GEOSCIENCE COLLECTIONS:
The McNaughton Collection as a Template for Preserving High Value 

Collections for Future Research

Approach to securing and digitising the collection
In 2018, Professor McNaughton decided to donate his collection of physical mounts to the Geological Survey 
of Western Australia (GSWA) and provide support and expertise to the project group who would work to 
describe, process, and make the collection discoverable to the general public. The project was jointly funded 
by AuScope, the Geological Survey of Western Australia, and Curtin University. The Project Sponsor was 
Prof Brent McInnes from the John de Laeter Centre with project Management was provided by Dr Eleanore 
Blereau (JdLC), and Amanda Bellenger from Curtin Library. JdLC had previously worked with the Library 
to publish datasets as part of the Digital Mineral Library project, initially with samples analysed with a 
TESCAN Integrated Mineral Analyser (TIMA), then expanded to include data produced by the SHRIMP. 
The McNaughton project team included five geoscience students who were employed to describe, digitise, 
and process the collection, and library staff (John Brown and David Lewis) who provided advice and 
expertise in relation to the metadata, minting process, data publishing, and project reporting.
All information on mounts and samples was captured in an excel spreadsheet (referred to as the Legacy 
Collection Catalogue), including the sample/mount identifiers (used in-house by Prof McNaughton and 
recorded in his notebooks), descriptions of samples contained in the mount, geographic location (latitude/
longitude), type of mineral (e.g. zircon, monazite, rutile), names of researchers,  and associated research 
publications. Information to enhance the metadata and to meet the GSWA’s metadata standards was sourced 
by matching the sample/mount identifiers to information in external data sources such as research theses, 
published papers, published/unpublished reports, and information provided by Prof. McNaughton. The 
McNaughton collection comprises 1,095 physical mounts, with 741 mounts having sufficient metadata to 
describe them on discovery platforms. The spreadsheet comprises approximately 4,500 listings at sample and 
mount level.

Facilitating re-use of the collection
Physical mounts were relocated from the JdLC to be securely archived at the GSWA Core Library, conforming 
to the GSWA’s storage standards and stored in acrylic storage cases with archival quality labels containing the 
mount ID number and a QR code directing to the webpage for the mount and any digitised materials. 
Approximately 75% of mounts had a box of supplementary materials such as various forms of sample images 
(e.g. Back Scattered Electron (BSE), transmitted and reflected light), images of the entire mount, log sheets 
of analytical sessions as well as storage mediums such as floppy disks and CD-ROMs. Records deemed most 
useful to future research were digitised and made available via Curtin’s DDFE servers, a data delivery front-
end server that runs on RedHat Enterprise Linux and is used as a web interface. 
The project sought to adhere to the FAIR Data principles as much as possible, with the published dataset to 
be made available under a Creative Commons Attribution CC-BY licence with use of persistent identifiers 
including DOIs (Digital Object Identifiers) and IGSNs (International Geo Sample Numbers) to facilitate 
discoverability of records.
IGSNs were minted with the IGSN API service provided by the Australian Research Data Commons (ARDC) 
due to the large number of records. Metadata fields were provided to the IGSN Registry by extracting data 
from the spreadsheet and converting it into XML format.   McNaughton collection URLs for the DDFE file 
locations used a standard format including the IGSN and index.html pages were created at the collection-
level, mount-level and sample-level. The public URL is a ‘handle link’ to provide a more persistent URL, as 
the direct URL for the file location may change over time. Handle links were created using the free software 
supplied by the Handle.Net Registry (HNR). DOIs were minted using the API service provided through the 
ARDC as a member of the DataCite initiative.
Records were contributed to Research Data Australia (RDA) using the RDA Registry interface and uploading 
XML files in RIF-CS format. The end stages of contributing records were particularly challenging as they took 
place in March/April 2020 at a time when the University shut down its Bentley campus due the pandemic.
For contribution of records to GSWA’s interactive geological map GeoView.WA, a discovery version of the 
McNaughton Collection spreadsheet and a version for import in .csv format were provided.

Lessons for Other Geoscience Collections
• The sourcing of information from external sources, associated materials, and from Professor 
McNaughton himself for inclusion into the Legacy Catalogue and the digitization of physical records were 
the most time consuming phase of this project. There were issues obtaining theses that were not digitized or 
readily accessible. The gap between data collection and data publication was, in some cases, as large as twenty 
years, meaning a large proportion of the information on the mount was not yet available. It is recommended 
researchers create records of their samples or mounts that contain at minimum the rock type and the 
location from which the sample was collected.
• Ensure that sample identification numbers are used consistently across catalogues and publications as 
well as implement IGSN’s.
• Can create collections with low infrastructure but specialised team members (i.e. in this project geologists 
and geochronologists were essential) and access to the research associated with the collection is extremely 
helpful.
• Physical research materials are an important source of metadata and should be preserved as well as 
thoroughly assessed.
• If physical records contain storage media (floppy discs, CDs) avoid prolonged storage in high heat 
facilities. Controlled environments are preferable.
• Make sure all samples have durable forms of labeling.

Achievements
• Saved more than 1000 physically irreplaceable sample
 mounts.
• 4083 globally located sample records on the world map.
• 98% of Western Australian samples were given IGSN’s.
• Had researchers interested in the collection before the 
project was completed.

Dr. Eleanore Blereau (John de Laeter Centre, Curtin University), Amanda Bellenger (Curtin University Library), Prof. Brent McInnes (John de Laeter Centre, Curtin University)

The Collection and its Objectives
The Preservation of Legacy Collections project set out to secure, digitise, and make publicly available the 
physical specimens and associated records in the collection of Professor Neal McNaughton, one of the 
founding investigators of the Curtin University SHRIMP (Sensitive High Resolution Ion MicroProbe) 
Facility. With Professor McNaughton’s decision to retire from active research in 2019, it was decided to 
secure and preserve his legacy collection for future research projects. The collection includes over a thousand 
SHRIMP mounts from dozens of ore genesis studies over a period of twenty-five years and conducted while 
McNaughton served as SHRIMP geochronologist for the UWA Centre of Global Metallogeny (1994-2005), 
the WA Centre for Exploration Targeting (2005-2007) and the John de Laeter Centre (JdLC) Ore Systems 
projects (2007-present). More than 800 mounts have supplementary researcher materials, such as log files, 
notes, and images. Users of the SHRIMP facility at Curtin come from government, industry and academic 
institutions, undertaking pure and applied research. 
The project recognises that the collection has a significant lifespan beyond that of the initial research 
therefore facilitating re-use of the collection was a primary objective. The collection is globally significant, 
as many deposits in the collection relate to sites that have been mined out, are inaccessible, or would be 
cost prohibitive to revisit. The samples within the collection are worth millions of dollars in terms of asset 
replacement value. 
Another objective was to develop a case study that would provide a template for other institutions who 
seek to preserve and facilitate re-use of high value physical samples in their own research collections. Such 
a template would be important to the broader Earth Sciences community who experience similar legacy 
collection issues. While government agencies have mandates and budgets to manage their geoscience 
collections, the University sector has limited resourcing to preserve the collections of its prominent 
researchers. Most institutions are unlikely to have succession plans for their key researchers who hold 
high value collections and are planning to retire. This made the project an essential exercise to capture 
the metadata associated with the mounts so they could be discoverable to a wider audience, before the 
knowledge of the collection was no longer part of the institutional memory.

1 - Each mount had a corresponding page of metadata within Prof. McNaughtons note books, this was the majority 
of metadata availiable before the project started. 2 - A digitised image of a map of a mount, these were typically 
collages of 4x6 photographs. 3 - Another example of a mount map and corresponding zoomed in photos. 4 - All of the 
physical sample mounts within the collection including new QR codes lables ready for preservation and new research.

1 - The project work space, primarily occupied by approximately a quarter of the physical media associated 
with this project. All of the pertinant material was digitised. 2 - Assistant Brendan applying QR code lables to 
the mounts with IGSN’s. 3 - Storage facility where the digitised physical materails were returned to. 4 - The 
physical materials, stored two deep. 5 - How the physical materials were transported to and from Curtin to the 
storage facility at UWA Shenton Park. 6 - Assistant Shereen organising boxes after transport, boxes were stored 
chronologically to make locating certain boxes easy. 7 - Mounts in the process of receiving lables (yellow tags), 
the QR codes take the user to the IGSN header page for the mount in question. 

What is an IGSN?

Find out more about
 the collection here -> McNaughton collection samples (yellow) 

plotted on a satellite map in GSWA’s 
GeoVIEW.WA portal, highlighting the 
irreplaceable nature of these samples


