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INTRODUCTION

The Subcommission for the nomenclature of Metamorphic Rocks (SCMR), a branch of the [UGS
Commission on the Systematics in Petrology, aims to publish international recommendations on how
metamorphic rocks and processes are to be defined and named, as was previously done for igneous
rocks by the Subcommission on the Systematics of Igneous Rocks [Le Maitre, 2002].

The principles used by the SCMR for defining and classifying metamorphic rocks are outlined in
Schmid et al. [2004] to which the reader is referred.

A Carbonate Study Group under the leadership of O. Rosen was set up to prepare the nomenclature of
metacarbonate and related rocks. Questionnaires were sent to a world-wide panel of specialists on
metasediments. Eleven agreed to cooperate with the Study Group. This paper presents the results of this
work.

BASIS OF THE CLASSIFICATION SCHEME

Scope of classification
The following discussion is based on the classification of metacarbonate rocks (here taken to include
metacarbonate-bearing rocks), but the derived nomenclature is applicable to all carbonate and carbonate-

bearing metamorphic and metasomatic rocks including all calc-silicate rocks (which may be carbonate
free).

Difficulties in Erecting a Classification Scheme

In considering a nomenclature scheme for metacarbonate rocks the SCMR noted the lack of any
systematic data on which to base their definitions. This situation existed even though the extent of
metacarbonate rocks in regional fold belts is comparable to many other well-documented rock types (for
example, basic rocks). A brief summary of existing terminologies is given by Rosen et al. (in press).
This highlights the great diversity of terms used by authors and the variable use of the same terms
between authors.



In addition, the wide variety of mineral assemblages, even in a simple prograde metamorphic sequence
of a single impure-carbonate rock type, is a typical feature of metacarbonate rock sequences and creates
a major difficulty in erecting a systematic classification based on modal content.

Erection and Analysis of a Database

In order to address these difficulties a sizeable database of chemical and mineral compositions was
collected and utilised to define systematic variations in the composition of metacarbonate rocks. This
database is representative of almost all known compositional varieties, from silicate-free to carbonate-
free types. The data were derived from regional metamorphic belts, and comprise rocks from a wide
geographical range and representatives of greenschist, amphibolite and granulite facies terrains.
Although the data were selected to be broadly representative of metacarbonate rocks it is noted that the
study is only a preliminary attempt to produce such a systematic approach.

An analysis of this database was then used to underpin the nomenclature divisions presented below.
The proposed classification is based on an analysis of modal carbonate mineral contents supported by
chemical compositions. The database, its analysis and discussion are published separately (Rosen et al,
in press)

Variety of Metacarbonate Rocks

Metacarbonate rocks form a large and complicated group of rocks ranging from pure carbonate to
almost carbonate-free calc-silicate varieties. The metacarbonate rocks discussed in the database, referred
to above, were derived from sedimentary basin sequences overprinted by near-isochemical regional
metamorphism. Limestone and dolostone are precursors of marbles. Carbonate-bearing mudstones,
sandstones, tuffaceous and evaporitic sediments and marlstones are the precursors of carbonate-silicate
and calc-silicate rocks. The latter rock types are more widespread than marbles reflecting their relative
abundance in the sedimentary sequence.

Regional Metamorphism, Contact Metamorphism and Metsomatism

A distinction may be drawn between metamorphic carbonate rocks produced under regional
metamorphism, contact metamorphism and metasomatism. The database and associated analytical
results mentioned above are concerned only with rocks that are the products of regional metamorphism.
The classification scheme is, therefore supported by a study of the systematics of regionally
metamorphosed carbonate rocks. However the recommended names given below apply to all
metamorphic carbonate rocks regardless of their genesis.

In addition, certain specific terms given in the associated SCMR papers on ‘Metasomatism’ and
‘Contact metamorphism’ may also relate to metacarbonate rocks, for example, hornfels and skarn. The
user is referred to these papers or the SCMR glossary for the relevant definition.

THE CLASSIFICATION SCHEME

Metacarbonate rocks may be named using the systematic compound names with structural root terms
and mineral prefixes (for example, calcite-diopside granofels) as set out in the SCMR recommended
scheme (Schmid et al., 2004). This section, however, is mainly concerned with the specific names (see,
Schmid et al., 2004) related to metacarbonate rocks. These are defined below.

1. Subdivisions of metamorphosed Ca- and Mg- carbonate rocks.
The SCMR classifications are based on features visible or measurable at the hand-specimen scale
(Schmid et al., 2004). In metacarbonate rocks the modal content of carbonate minerals is the most



evident and reliable criterion and may be selected as the basis of classification. The analysis of the
database discussed above (Rosen et al, in press) showed significant boundaries at 95%, 50% and 5% of
modal Ca- and Mg-carbonate minerals and these boundaries are used to define the main nomenclature
fields. Thus, the 95% level separates pure marble from impure marble; the 50% level separates marble
from carbonate-silicate rock and the 5% level separates carbonate-silicate rock from calc-silicate rock
and carbonate-bearing silicate rock. These divisions are shown on Figure 1.

The SCMR considered various possible fields for calc-silicate rocks but concluded that, in general, these
rocks only have carbonate minerals present as a minor phase. Therefore, the calc-silicate field is
restricted to rocks with less than 5% modal carbonate minerals.

The name ‘carbonate-bearing silicate rock’ is determined by the SCMR rules on mineral prefixes.

A modal value of 50% or greater of Ca-rich silicate minerals separates calc-silicate rocks from
carbonate-bearing silicate rocks (Fig. 1).

The SCMR noted that there was no precise definition of Ca-rich silicate minerals that could be used to
define this latter boundary. The SCMR, therefore, proposes the following list as the main Ca-rich
silicate minerals: calcic garnet (ugrandite), calcic plagioclase, calcic scapolite, diopside-hedenbergite,
epidote group minerals, hydrogrossular, johannsenite, prehnite, pumpellyite, titanite, tremolite,

vesuvianite, wollastonite.

Note: In rare cases where other Ca-rich minerals (for example, cuspidine, danburite, larnite, melilite, merwinite, monticellite,
rankinite, scawite, spurrite, xonotlite, etc.) are present in significant amounts and are used in determining the rock name, this
should always be indicated. Similarily, if it is desired to include other minerals as Ca-rich silicates (for example, laumontite,

lawsonite, etc.) in calculating the rock name, then this should always be stated.

It is characteristic of metacarbonate rocks, as with other metamorphic rocks that with increasing grade
an individual rock may move across fields and field boundaries.

2. Siderite and Magnesite rocks

As discussed by Rosen et al (in press) siderite and magnesite rocks can occur in substantial deposits.
However it is recommended that such rocks, if known to be metamorphic, should not be given a specific
name but should be defined using compound names with structural root terms and appropriate mineral
prefixes.

3. Boundaries with non-carbonate rocks

In terms of quantitative mineral composition, marbles show a transition into carbonate-silicate rocks,
which, in turn, pass into calc-silicate rocks and carbonate-bearing silicate rocks. The later two, when
almestfree of carbonate, pass into the area of other felsic and mafic metamorphic rocks. Rosen et al (in
press) propose the following boundaries, based on empirical evidence: a maximum modal content of
35% of clinopyroxene and amphibole separates metacarbonate rocks from matfic silicate rocks and a
maximum modal content of 50% of feldspar separates metacarbonates from feldspar-rich rocks. The
SCMR definition of amphibolite also states that the boundary between a calc-silicate rock and an
amphibolite is fixed at 75% of modal amphibole + plagioclase.

4. Structural variation

As with other varieties of metamorphic rocks the degree of schistosity in metacarbonate rocks varies
with the degree of strain, the mineral content and with the metamorphic grade. For example, high
degrees of strain or a high content of phyllosilicates will result in a well-developed schistosity, whereas
lower strain values or the presence of more equant mineral grains will result in a poorly developed or
absent schistosity. In each case the appropriate structural root term (schist, gneiss, granofels) may be
used (e.g., carbonate-silicate gneiss).

The structure can also vary with the metamorphic grade. For example, metacarbonate rocks in the
greenschist facies are more likely to have a relatively high modal content of phyllosilicates than at



higher grades and may therefore display a well-developed schistosity (for example, chlorite marble or
carbonate-chlorite-mica-schist). At higher grades, on the other hand, the phyllosilicate (muscovite,
chlorite and/or biotite) content or degree of preferred orientation is likely to be lower and the rocks
characteristically develop a granofelsic structure (for example, calc-silicate granofels). Exceptions to
this generality may, of course occur; abundant phyllosilicate minerals may exist in a rock but have a
random orientation and also some phyllosilicate minerals may persist to relatively high grades.

DEFINITIONS
1. Recommended names

Marble

Metamorphic rock containing more than 50% vol. of carbonate minerals (calcite and/or aragonite
and/or dolomite). Pure marble contains more than 95% vol. of carbonate minerals; a marble
containing less than 95% of carbonate minerals is classified as impure marble.

The specific carbonate mineral(s) may be given as an adjective (e.g., calcitic marble). Impure marbles
may carry prefixes denoting the non-carbonate mineral components (e.g., diopside-grossularite marble).

Carbonate-silicate rock' ?
Metamorphic rock mainly composed of silicate minerals (including Ca-rich silicate minerals) and
containing between 5 and 50% vol. of carbonate minerals (calcite and/or aragonite and/or dolomite).

Calc-silicate rock’
Metamorphic rock mainly composed of Ca-rich silicate minerals and containing less than 5% vol. of
carbonate minerals (calcite and/or aragonite and/or dolomite).

2. Restricted names

Calciphyre

A metacarbonate rock containing a conspicuous amount of calcium silicate and/or magnesium silicate
minerals [first defined by Brongniart, 1813]. The term ‘carbonate-silicate rock’ should be used in
preference if the non-carbonate mineral content is more than 50 % vol. and the term ‘impure marble’
should be used in preference if the non-carbonate mineral content is less than 50% vol.

Calc-mica-schist

A metacarbonate rock with a schistose structure and composed of calcite, oriented mica and quartz
[first defined by Cotta,1855]. The structural root term ‘quartz-mica-carbonate schist’ should be used in
preference.

! Carbonate-silicate and calc-silicate rocks largely arise from the regional metamorphism of carbonate-sandstone and/or
carbonate-mudstone sediments. These rocks, as defined above, may also be derived from these and other lithologies as a
result of commonly complex processes associated with contact metamorphism and/or metasomatism. It is desirable when
dealing with such rocks to make their context clear.

? More specific names may be given using mineral-structural root names, for example carbonate-zoisite-clinopyroxene-
plagioclase granofels



Calc-schist

A metamorphosed argillaceous limestone containing calcite as a substantial component and with a
schistose structure produced by parallelism of platy minerals [first defined by Brongniart, 1813]. The
term ‘carbonate schist’ should be used in preference if the non-carbonate mineral content is more than
50% vol. and the term ‘schistose impure marble’ should be used in preference if the non-carbonate
minerals constitute less than 50% vol.

Cipolin

A metacarbonate rock rich in chlorite and other phyllosilicates [Cordier, 1868] and displaying a
saccharoidal structure [first defined by Brongniart, 1813]. The term was also used in France for any
crystalline limestone but this use is now obsolete. The term ‘carbonate-chlorite schist” should be used in
preference if chlorite and other phyllosilicates comprise more than 50% vol. of the rock and the term
‘impure marble’ should be used if chlorite and other phyllosilicates constitute less than 50% vol.

Crystalline limestone

Metamorphosed limestone; a marble formed by recrystallization of limestone as a result of
metamorphism [Cordier, 1868]. The term “pure marble’ should be used in preference if the non-
carbonate content is less than 5% vol. and the term ‘impure marble’ should be used in preference if the
non-carbonate content is more than 5% vol..

3. Other names
Other names that relate to metacarbonate rocks produced by contact metamorphism or metasomatism
(for example, skarn) are given in the relevant SCMR papers and in the Glossary.
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Fig. 1. Descriptive diagram for metacarbonate and related rocks.

C, Carbonate minerals: calcite,
CS, Ca-rich silicate minerals: see text for list of minerals.

S, Ca-poor silicate minerals: all other silicate minerals.
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