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The IMA Mineral Informatics Working Group has been tasked with exploring needs and 
opportunities in the exciting direction of data science applied to mineralogy. The past year has 
seen and ever-increasing number of creative and original publications that apply association 
analysis, network analysis, and a range of machine learning methods to provide insights to our 
understanding of the mineral kingdom. Our ambition is to provide a forum for mineralogists to 
learn about and share relevant data resources, analytical methods, and visualization options. 
 

A full-page feature in the December 2022 issue of Elements (see Figure), coupled with more than 
100 emails sent to individuals, has resulted in a growing distribution list of more than 100 
scientists from more than a dozen countries. Our 2023 survey to identify the most critical needs 
and opportunities related to the development and analysis of open-access mineral data 
resources pointed to four important ideas: 

1) Build open-access mineral data resources based on FAIR principles [Ma et al. (2024) 
Geoscience Data Journal 11, 94-104; http://doi.org/10.1002/gdj3.204]. We are lucky to 
have core websites, notably: https://mindat.org; https://rruff.info/ima; 
https://earthchemn.org. But we still need large databases for compositions and 
properties of large mineral groups such as a new data resource with ~100,000 garnet 
chemical analyses [Chiama et al. (2023) Earth Systems Science Data 15, 4235-4259; 
https://doi.org/10.5194/essd-15-4235-2023]. 

2) Foster a new culture of data sharing among mineralogists, some of whom have built 
“private” data resources. Provide robust incentives for data sharing, for example by 
expanding the use of citable DOI’s. In the process, track down unpublished “dark data” 
and expand existing data resources. This situation has proven to be the most intractable 
aspect of evolving the culture of mineralogical data management.  

3) Create a library or public platform for analytical and visualization methods tailored to 
mineralogical data, especially those linked to existing data resources. We are gratified 
that new code for analysis and visualization are appearing on GitHub (https://github.com) 
every month.  

4) Advance mineral informatics training and engagement by organizing workshops and 
summer schools related to mineral informatics, and organizing special sections or issues 
in American Mineralogist, Elements, and other venues. We are pleased that special 
sessions on mineral and planetary materials informatics have been organized in the past 
year at the European Geological Union (2024), American Geophysical Union (2023), 
Geological Society of America (2023 and 2024), European Mineralogical Association 
(2024), International Mineralogical Association (2023), and International Geological 
Congress (2024).  

5) Utilize open-access mineral data to create data-driven scientific discoveries.  These novel 
findings refresh our understanding of mineral and environment co-evolution [e.g., 
Morrison et al. (2023) PNAS Nexus 2, https://doi.org/10.1093/pnasnexus/pgad110], mineral 
properties [e.g., Bermanec et al. (2023) Minerals 10, 139, 
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https://doi.org/10.3390/min13081089], Li et al. (2023) Nature Communications, in review], 
and many other aspects related to minerals. 

 

In addition to the above efforts, we are pleased to see a growing collaboration between IMA and 
the new international Deep-time Digital Earth (DDE) program, which is recognized as the first “big 
science” program of the International Geological Union. IMA is now an official DDE affiliate 
organization. 
 

Submitted by Robert M. Hazen (Chair), Sergey Krivovichev, Yan Li, & Shaunna M. Morrison 
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In fo rm at ics, o r in fo rm at io n  sc ien ce, fo cu ses o n  a ll a sp ec t s o f e x t rac t in g 

in fo r m a t io n  fro m  d at a . Th e o b jec t ives o f in fo rm at ics in c lu d e a ssem -

b l in g a n d  p ro v id in g access t o  we ll-cu ra ted  d a t a  reso u rce s, d eve lo p in g 

a n d  ap p ly in g ad va n ced  a n a ly t ica l a n d  v isu a liza t io n  m et h o d s, a n d  t h e 

in ter p re t at ion  o f re su lt s a fte r ap p ly in g t h ese m eth o d s. O p en  an d  re l iab le  

d at a  reso u rces t h at  co n fo rm  to  FAIR (Fin d ab le , Accessib le , In te ro p e rab le , 

a n d  Reu sab le) p rac t ice s a r e  a n  e ssen t ia l p i l la r  o f sc ien t i f c a d va n ce s 

t h ro u gh  in fo rm at ics. M in e ra lo g ist s h ave lo n g b en e f t t ed  f ro m  o p en -

access d a t a  re so u rces su ch  a s m in d at .o rg, r r u f .in fo , a n d  ea r t h ch em .o rg, 

b u t  a  sign if ca n t  a m o u n t  o f p u b lish ed  a n d  u n p u b lish ed  d a t a  o n  m in era l 

o ccu r ren ce s, co m p o sit io n s, p h ysica l p ro p e r t ie s, a n d  o t h e r  a t t r ib u t e s 

a re n o t  ye t  ava ilab le  o n  a n y o p en -a cce ss p la t fo rm . M o st  m in e ra lo g ica l 

p u b lica t io n s d o  n o t  r eq u ire  n ew  d at a  to  b e  d ep o sit ed  in  a n  o p en -access 

fo rm , n o r a re  t h e re u n ifo rm  st a n d a rd s fo r  r ep o r t in g su ch  d at a .

Acco rd in gly, sign if ca n t  o p p o r t u n it ie s e x ist  to  im p ro ve t h e  acce ssib i-

l it y a n d  r e l ia b i l it y o f a  w id e r a n ge  o f m in e ra lo g ica l d a t a , a s w e l l a s 

t o  d eve lo p  a n d  d issem in a t e  a n a ly t ica l a n d  v isu a liza t io n  m e t h o d s t o  

ad van ce m in era lo gica l re sea rch . W e h o p e to  st a r t  a  co n ver sa t io n  am o n g 

en gaged  m em b e r s o f t h e  co m m u n it y to  id en t ify n eed s a n d  o p p o r t u n i-

t ie s, to  fo rm u la te  b est  p rac t ices, to  en co u rage a  cu lt u re o f d a t a  sh a r in g 

a m o n g m em b e r s o f t h e  Ea r t h  a n d  p la n e t a r y m a te r ia ls co m m u n it y, a n d  

to  d eve lo p  a n d  sh a re  n ew  re so u rce s.

Acco rd in gly, Se rgey Kr ivo v ich ev, Sh au n n a  M o r iso n , Ya n  Li, a n d  Ro b er t  

H a zen  h ave  b e en  a ske d  t o  le ad  a  n e w  In t e r n a t io n a l M in e r a lo g ica l 

Asso c ia t io n  ca l le d  t h e  “M in e ra l In fo rm a t ic s W o rk in g Gro u p .” As a  

f r st  st ep , we a re  d eve lo p in g a  l ist  o f in te re sted  m in era lo g ica l co m m u -

n it y m em b er s. If yo u  wo u ld  l ike  t o  re ce ive fu t u re  n o t ice s, a n d  p e rh ap s 

p a r t ic ip a te  in  t h is e f o r t , p lea se  em a il Ro b e r t  H a zen  a t  rh a zen @ciw.ed u .

Chord diagram 
illustrating co-existing 
pairs of the 30 most 
abundant cobalt-
bearing minerals. These 
data reveal signif cant 
correlations between 
cobalt and arsenic 
mineralization.

“Skyline diagram” 
of the temporal 
distribution of minerals 
containing 10 f rst-row 
transition elements 
colored according to 
the oxidation state. 
These data display 
episodic mineralization 
associated with 
the supercontinent 
cycle and changes 
in oxidation states 
associated with 
increases in atmospheric 
oxygenation.

Network diagram 
illustrating the 
co-existence of 243 
copper-bearing 
minerals (each 
represented by a 
circle). Sizes indicate 
relative abundances, 
while colors are 
based on mineral 
chemistry. Embedded 
in this diagram are 
gradients of the 
oxygen and sulfur 
activity.

Cluster analyses 
of stellar silicon 
carbide grains, based 
on isotope ratios, 
revealing various 
types of parent stars, 
including AGB stars 
and supernovas.

Bipartite network 
of carbon-bearing 
minerals (colored 
circles, sized 
according to their 
abundances) 
illustrating links 
to their localities 
(black circles, sized 
according to the 
number of carbon 
minerals). Colors 
indicate relative 
ages, which decrease 
from the center of 
the graph to the 
periphery.

Three-dimensional 30 × 30 × 30 (27,000-matrix-element) Klee diagram revealing 
the relative abundances of minerals with three dif erent co-existing chemical 
elements. Brighter colors indicate three-element combinations that are more 
common than predicted by crustal abundances.
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