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CARBON MINERALOGY TODAY:
403 IMA approved mineral species

Carbon Allotropes: 4
Carbides: s

Carbonates: \ W, 1 & '
Anhydrous .
Hydratec

Organic Minerals:
Hydrocarbons




Carbon Minerals: Frequency Distribution

403 carbon mineral species, known from 82,922
locality data, conform to an LNRE distribution.

Frequency Spectrum of C Expected mineral species accumulation curves of C

O Observed
B Expected (GIGP)

Data as of today:
403 C minerals
82,922 counts
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m (Number of localities) N (Number of mineral counts)

We extrapolate that 145 additional carbon mineral
species exist on Earth but have yet to be discovered.




Carbon Minerals: Coexisting Elements

Carbon minerals

Carbon minerals most commonly incorporate
oxygen, hydrogen, calcium, and sodium.
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C + O Minerals: Frequency Distribution

Frequency Spectrum of C+0O Expected mineral species accumulation curves of C+0O

O Observed
B Expected (fzm)

378 C + O minerals
79,694 counts
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We predict that 135 of the 145 “missing”
carbon mineral species are carbonates.




C Mineral Subsets: Frequency Distribution

Expected mineral species accumulation curves of C+H Expected mineral species accumulation curves of C+Ca

N TR

Data as of today:

282 C + H minerals » 133 C + Ca minerals

301 counts 40,280 counts
/ — |
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118 of the 145 “missing” carbon mineral species incorporate H.
52 missing C minerals incorporate calcium.




C + Na Minerals: Frequency Distribution

We predict that 82 of the 145 “missing” carbon mineral species
do not incorporate Na. Therefore 63 missing Na + C minerals.

Observed frequency spectrum of C+Na Expected mineral species accumulation curves of C-Na

Too few data to analyze
Ca + Na fequency
distributions: 100

species, but only 1,406

species + localities. Data as of today:

303 C - Na minerals
81,516 counts
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Analysis of other subsets, including other coexisting
elements, tectonic settings, age, and lithological contexts,
will pinpoint where to look for these missing minerals!




Hydrous sodium carbonates

Nahcolite NaHCO;,

Natron Na,CO;10H,0
Thermonatrite Na,CO;-H,0O

Trona Na,;(HCO,)(CO,)-2H,0
Wegscheiderite Na:H;(CO,),
Predicted Na,CO;-7H,0

New phases in the system Na-C-O-H:Ca:REE



Why are several hydrous Na
carbonates as yet undiscovered?
They are boring!

Nahcolite




Where should we look?
Lake Natron, Tanzania

Courtesymof
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Saline Iake evaporltes efflorescence/fumarollc on

alkali lavas associated with carbonatites.



Where should we look?
Oldoigno Lengai, Tanzania

g -

Saline lake evaporites; efflorescence/fumarolic on
alkali lavas associated with carbonatites.



Known hydrocarbon minerals
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PAHs - X
Carpathite (C,,H,,) = Coronene L Y
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Kratochvilite (C,;H,,) = Fluorene - - » »
- »

Ratavite (C,,H,,) = Anthracene

Idrialite (C,,H,,) = Pentacene



Predicted hydrocarbon minerals
PAHs
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Search for these Iin thermally altered coal.



Predicted hydrocarbon minerals: PAHs

Keith PakenhamGFA Communities & Communiation

Search for these phases in thermally altered
coal deposits, such as coal mine fires.



