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aBstract

7KH�RFFXUUHQFH�RI�D�WULRFWDKHGUDO�DQDORJ�RI�LOOLWH��WKH�GLRFWDKHGUDO�LQWHUOD\HU�GH¿FLHQW�.�PLFD��KDV�
ORQJ�EHHQ�GHEDWHG��'XH�WR�WKH�LQKHUHQW�GLI¿FXOWLHV�RI�GHWHUPLQLQJ�VWUXFWXUH�DQG�FKHPLFDO�FRPSRVLWLRQ�
RI�WKH�H[WUHPHO\�¿QH�JUDLQHG�PDWHULDO��HDUOLHU�GHVFULSWLRQV�EDVHG�RQ�VHSDUDWHG�PDWHULDO�DUH�HTXLYRFDO��
+HUH�ZH�GHVFULEH�ORZ�WHPSHUDWXUH��GLDJHQHWLF��IRUPDWLRQ�RI�ÀXRURSKORJRSLWH��ZKLFK�LV� LQWHUOD\HU�
GH¿FLHQW�DQG�WKHUHIRUH�DQDORJRXV�WR�LOOLWH��XVLQJ�KLJK�UHVROXWLRQ�LQ�VLWX�PHWKRGV��WUDQVPLVVLRQ�HOHFWURQ�
microscopy, TEM, with preparation by focused ion beam milling, combined with wavelength-dispersive 

DQDO\VLV�E\�¿HOG�HPLVVLRQ�JXQ�HOHFWURQ�PLFURSUREH���7KH�DYHUDJH�FRPSRVLWLRQ�LV�.0.5Mg2.8V0.01Fe0.005 

[Si3.15Al0.85O10(OH)0.65F1.35], including minor amounts of NH4 for charge compensation as determined 

E\�HOHFWURQ�HQHUJ\�ORVV�VSHFWURVFRS\��7KH�.�GH¿FLHQW�0J�PLFD�RFFXUV�LQ�OD\HU�SDFNDJHV�RI�a10 lay-

ers, and no indications for interlayering with other sheet silicate layers such as chlorite or vermiculite 

FRXOG�EH�LGHQWL¿HG�ZLWK�7(0��;�UD\�SRZGHU�GLIIUDFWLRQ�SDWWHUQV�RI�VHSDUDWHG�PDWHULDO�FRQ¿UP�WKH�
absence of smectite components. 

7KH�PLQHUDO�ZDV�LGHQWL¿HG�LQ�SKRVSKRULWHV�IURP�WKH�ORZHUPRVW�&DPEULDQ�7DO�*URXS��0XVVRRUL�
Syncline, Lesser Himalayas, India. The rocks are alternating phosphatic mudstones and phosphatic 

dolostones, at times interbedded with phosphate-poor carbonate layers, which are rich in organic mat-

WHU��6HGLPHQWDU\�ÀXRURSKORJRSLWH�RFFXUV�LQ�ERWK�URFN�W\SHV�DQG�LQ�WZR�WH[WXUDO�DVVRFLDWLRQV��RQH�LQ�
YHVLFOHV�¿OOHG�ZLWK�DPRUSKLF�RUJDQLF�PDWWHU��WKH�RWKHU�DV�UHDFWLRQ�ULPV�DURXQG�LOOLWH��ZKLFK�FRQWDLQV�XS�
to 5 wt% V2O3 in its rims. Textural arguments favor an early diagenetic formation of both, V-bearing 

LOOLWH�DQG�ÀXRURSKORJRSLWH��FORVHO\�DVVRFLDWHG�ZLWK�RUJDQLF�PDWWHU�DQG�OLQNHG�WR�GRORPLWL]DWLRQ��7KH�
KLJK�)�FRQWHQW�VWDELOL]HV�SKORJRSLWH�WR�ORZ�WHPSHUDWXUHV��2XU�¿QGLQJV�FRQ¿UP�WKDW�WKH�VWDELOLW\�¿HOG�
RI�ÀXRURSKORJRSLWH�H[WHQGV�IURP�PDJPDWLF�WR�PHWDPRUSKLF�DQG�VHGLPHQWDU\�FRQGLWLRQV�

.H\ZRUGV��6HGLPHQW�SHWURORJ\��PLQHUDO��IOXRURSKORJRSLWH�VWDELOLW\��RUJDQLF�PDWWHU��GRORPLWL]DWLRQ

introduction

Illite, one of the most abundant clay minerals, is referred to as 

D�QRQ�H[SDQGLQJ��GLRFWDKHGUDO��DOXPLQRXV��.�EHDULQJ�����VKHHW�
silicate mineral of the mica group, which has ionic substitutions 

in both the octahedral and the tetrahedral sites and an interlayer 

FKDUJH�EHWZHHQ�����DQG������6URGyQ�DQG�(EHUO�������0HXQLHU�
DQG�9HOGH�������DQG�FRPPRQO\�RFFXUV�LQ�WKH�FOD\�VL]H�IUDFWLRQ�
(<2 Pm). It is classified as “dioctahedral interlayer-deficient 

mica” by Rieder et al. (1998) and Fleet (2003) or as “hydromica” 

�6WUXQ]�DQG�1LFNHO�������*XJJHQKHLP�HW�DO���������ZKLFK�GLV-
WLQJXLVKHV�LW�IURP�PXVFRYLWH��IURP�D�SHWURORJLFDO�SRLQW�RI�YLHZ�
it can be considered as “sedimentary-diagenetic muscovite.” 

Chemically it can be described as intermediate between pure 

PXVFRYLWH�DQG�S\URSK\OOLWH�ZLWK�DSSUR[LPDWHO\������.�SIX�DQG�
3.35 Si pfu (Fleet 2003).

The occurrence of a trioctahedral analog of illite is debated. 

Rieder et al. (1998), Fleet (2003), and Guggenheim et al. (2006) 

list only the trioctahedral interlayer-deficient Na-mica wonesite, 

chemically intermediate between the Na-biotite preiswerkite and 

WDOF��DV�VXFK�D�VSHFLHV��$�.�EHDULQJ�WULRFWDKHGUDO�LOOLWH�ZRXOG�WKXV�
be chemically intermediate between phlogopite, respectively, 

ELRWLWH��GHSHQGLQJ�RQ�)H�FRQWHQW��DQG�WDOF��6WUXQ]�DQG�1LFNHO�
(2001) list “hydrobiotite” and “hydrophlogopite” (Clarke 1895) 

DV�VLPLODU�WR�ELRWLWH��ZLWK�.�2+�SDUWO\�UHSODFHG�E\�+2O-H2O, but 

“hydrobiotite” was already redefined as a regular interstratifica-

tion of vermiculite and biotite (Brindley et al. 1983).

From a petrological point of view a trioctahedral analog of 

illite as a neoformation in a sediment would be a “sedimentary-

diagenetic biotite,” but it is a well-known fact in metamorphic 

petrology that the biotite-in reactions

FKORULWH���.�IHOGVSDU� �ELRWLWH���PXVFRYLWH���TXDUW]���+2O

and

PXVFRYLWH���DQNHULWLF�GRORPLWH���TXDUW]���+22� �
biotite + calcite + chlorite + CO2,

American Mineralogist, Volume 99, pages 2353–2368, 2014

��������;��������±�����������'2,��KWWS���G[�GRL�RUJ���������DP����������� �    2353 

�(�PDLO��JHUKDUG�IUDQ]#WX�EHUOLQ�GH
��3UHVHQW�DGGUHVV��*UD]�8QLYHUVLW\�RI�7HFKQRORJ\��5HFKEDXHU�
6WU������$������*UD]��$XVWULD�


