
The Role of Volatile Elements in Cancrinites 

from the Larvik Complex, Norway
Christian Dehousse1, Frédéric Hatert1, Henrik Friis2 and Fabrice Dal Bo1 

1Laboratory of Mineralogy, University of Liège, Belgium. (e-mail: ch.dehousse@gmail.com)
2Natural History Museum, University of Oslo, Norway.

References
1. Chukanov, N. V., Aksenov, S. M. & Rastsvetaeva, R. K. Structural chemistry, IR spectroscopy, properties, and genesis of natural and synthetic microporous cancrinite- and sodalite-related materials: A review. Microporous Mesoporous Mater. 323, 111098 (2021).
2. Pekov, I. V. et al. Crystal chemistry of cancrinite-group minerals with an AB-type framework: a review and new data. I. chemical and structural variations. Can. Mineral. 49, 1129–1150 (2011).
3. Shendrik, R., Kaneva, E., Radomskaya, T., Sharygin, I. & Marfin, A. Relationships between the structural, vibrational, and optical properties of microporous cancrinite. Crystals 11, 280 (2021).
4. Dahlgren, S. The Larvik Plutonic Complex: The larvikite and nepheline syenite plutons and their pegmatites. in The Langesundsfjord: History, Geology, Pegmatites, Minerals (ed. Larsen, A. O.) 26–37 (Bode Verlag GmbH, Salzhemmendorf, 2010).
5. Sunde, Ø., Friis, H. & Andersen, T. Pegmatites of the Larvik Plutonic Complex, Oslo Rift, Norway: field relations and characterisation. Nor. J. Geol. 99, 93–111 (2019).

Introduction

Cancrinite-group minerals are important feldspathoids 
used as microporous materials. They possess zeolitic 
cages and large channels that incorporate various cations 
(Na+, K+, Ca2+), anions (Cl−, S2−, F−), anionic groups (CO3

2−, 
SO4

2−, OH−, C2O4
2−, PO4

3−), and neutral molecules (H2O, 
CO2)1.

A7-8[Al6-ySi6+yO24]X1-4‧nH2O
y = 0 – 1.2 n = 0 – 5

Aims

• Crystal-chemical study: characterising the structure and 
chemical composition of cancrinites from the LPC.

• Petrogenetic study: highlighting the relationships 
between volatile content and paragenesis.

They can be used as petrogenetic indicators in alkaline 
complexes2.
There remains significant uncertainties about the role of 
volatiles in their structures3.

Fig 1: crystal structure of a cancrinite

Sampling Sites

Fig 2: geology of the Larvik Plutonic Complex (LPC)4

• 16 cancrinites/vishnevites/cancrisilites from various 
alkaline complexes (Cancrinite Hill, Blue Mountain, 
MSH, Litchfield, Khibiny, Ilmen Montains, etc.)

• 21 cancrinites from Langesundsfjord nepheline syenite 
pegmatites5 (LPC)

Analytical Methods
• EMPA: chemical compositions of cancrinites

➢ Si, Al, Na, K, Ca, Fe, Mn, S, P, F, Cl, CO2, H2O
➢ Na diffusion under the beam 

• SCDRX: crystal structures of cancrinites
➢ Framework
➢ Can cages
➢ Wide channels

• FTIR: molecular groups
➢ CO2, CO3

2-, C2O4
2-

➢ H2O
➢ (SO4

2-)

Results & Discussions

• IR spectroscopy is essential for the analysis of cancrinite-
group minerals

• Cancrinite-group minerals can be used as petrogenetic 
indicators in alkaline complexes

• Potential use of cancrinite–cancrisilite series to estimate 
miaskitic–agpaitic conditions

Further implications:
• Probable new species of fluorcancrinite

Conclusion & Outlook

I. EMPA

III. FTIR

Primary cancrinite Secondary cancrinite

II. SCXRD

Fig 3: BSE images of primary (left) and secondary (right) cancrinites Fig 4: ternary plot

• Continuous solid solution cancrinite–cancrisilite: AlT
3+ + CaM2

2+ SiT
4+ + NaM2

+     Cancrinites from LPC

• Continuous solid solution cancrinite–K-poor vishnevite: CaM2
2+ + (CO3)A

2− 2NaM2
+ + (SO4)A

2− + □A

Cancrinite Cancrinite F-rich Cancrisilite Ca-rich Vishnevite Vishnevite K-poor

Fig 5: channel contents of cancrinites (left), cancrisilite (middle), and vishnevites (right)

Fig 6: Migration of ν3* peaks in the cancrinite–cancrisilite series Fig 7: Correlation between ν3* wavenumber and Ca content
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• Six cancrinite subtypes can be distinguished on the cancrinite–cancrisilite series with their IR-spectra

• This distinction has petrogenetic significance as the six 
subtypes form under different alkalinity conditions

Fig 8: divalent cations against the Al/Si ratio in cancrinite-group minerals

End-member cancrinite

End-member cancrisilite

Agpaitic urtite

Agpaitic nph syenite

Miaskitic nph syenite

Metasomatic rock: contact 
between a nph syenite 
and a carbonatite

1 cm1 cm


	Diapositive 1

