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Abstract

Isotopic data, i.e. *3C and 80 including #Sr/#"Sr, are the fundamental data to characterize
geochemically magnesite mineralizations. Other geochemical data, e.g. chemical data, REE and
fluid chemistry, are supplementary characteristics for genetic models. The geological setting and

e

the origin of magnesium are relevant to classify magnesites genetically. The §*°C - 580 - diagrams
of magnesite and siderite are significantly different. Stratabound magnesite is dominated by the

isotopic signature of carbonate sediments, while siderites from occurrences with economic

IGCP 443

importance preferably show light carbon i sotope like the ultramafic-hosted vein type mineralization.

The 80 original values of sparry magnesites are strongly influenced by burial and grade of
metasomatism. Thus, the origin of sparry magnesite hosted by metasedimentsisto be considered
as a sedimentary enrichment influenced by diagenetic and metamorphic processes. An approach
to the best genetic model of each magnesite deposit needs the synopsis of al geological facts and

geochemical data.
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I ntroduction

Magnesiteisarare rock forming mineral occurring
in different marine and non-marine geological settings
due to the geochemical relations of silicon, iron and
calcium. However, magnesite depositshave been formed
sincetheArchean either as carbonated ultramafic rocks
or as sedimentary beds. Moreover, major magnesite
deposits occur inthe Precambrian, and thick magnesite-
dominated sequences are unknown in the Phanerozoic
(Abu-Jaber & Kimberley 1992). Uncertainties
concerning the genesisof ultramafic-hosted depositsare
discussed by Abu-Jaber & Kimberley (1992). The
formation of sparry magnesite hosted by metasediment
series has been under discussion for two centuries in
Europe. Rumpf (1883) created theideaof hydrothermal
Mg-rich fluids replacing unconsolidated carbonate
sediments, and Koch (1893) assumed that consolidated
carbonates are transformed into sparry magnesite. The
sedimentary precipitation of magnesite and dolomite
appeared till unlikely. Then, both carbonate minerals
could not been synthetisized. Although the
physicochemical conditions are now well known

(Usdowski 1994), controversial models coexist: a
sedimentary and a hydrothermal context (Pohl & Siegl
1986, Mdller (ed.) 1989). The sedimentary conception
is based on sedimentary-diagenetic up to
anchimetamorphic processesto form sparry magnesite.
Pohl & Siegl (1986) concluded that the magjority of
Veitsch type magnesite is probably of a sedimentary-
diagenetic origin.

The essentia question is the origin of magnesium.
Principally, two main sources are Mg-rich magmatic
rocks, i.e ultramafics, and magnesium originating from
seawater that precipitates as carbonates or may be
enriched by evaporitic processes. Heavy isotope mass
spectrometry is perhaps anew geochemical tool to give
us information about magnesium isotopes.

Classification of magnesite depositstraditionally has
been based on “types’ based from Middle European
localities (Pohl & Siegl 1986). Generally, the use of type
deposits is unsatisfactory. Equally, the usage of
cristallinity is problematic to classify magnesite
deposits, distinguishing macroscopically into crypto-
crystalline, fine-grained and coarse-crystalline (sparry)
magnesites (Abu-Jaber & Kimberley 1992).
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Nevertheless, the grain size is an important
mineralogical property and the transition from type -
localities to new terms should be favoured.

The classification of magnesite deposits into two
main groups — ultramafic-associated and stratabound

Table 1: Classification of magnesite occurrences

magnesite deposits - is obvious considering the
geological setting (Abu-Jaber & Kimberley 1992). The
classification presented in Table 1 combinesthis concept
with magnesium. Table 1 containsthetermsused in this

Paper.

Setting

Corresponding “type” term or example

Magnesites ultramafic-associated

Surface and surface near to hydrothermal mineralization

Concretions (soil weathering)

Stratiform mineralization (lacustrine/evaporititic)

Vein-typ (with transition to CO , and fluid from deep

sources)

Vein-type in submarine environment
Metamorphic ophiolitic environment
Mineralization in greenschist facies

Mineralizations in amphibolite facies

Bela Stena.type
Kraubath type

Possible ?

Hochfilzen, Breitenau

Greiner type

Magnesites stratabound in sedimentary environment (non ultramafic-associated)

Mineralization in terrestriale environment
Mineralization in playa/sabkha environment
Modern and Quaternary
Ancient

Association with evaporites

Mineralization in marine-sedimentary rock series.

Mineralization in metasediment rock series

Redbed type (Alpine Permian)

Caroorong L., Sebkha el Melah
Barton Farm, Adelaide Syncline
Kaswasser (Hall) type

Sabka el Melah

Veitsch type

Uneconomic occurrences in hydrothermal ore mineralizations

Geochemical characterization

Different geochemical methods have been applied
to find the proper genetic model with the aid of the minor
element Fe and trace elements, e.g. Mn, Ni, B, REE, or
with thefluid chemistry, eg, Na, Cl, Br. The Fe-content
magnesitesare primarily connected to the origin of Mg.
The geochemical average of ultramafic and mafic rocks
isaround 9 % Fe, while seawater is extremely poor on
Fe. Generally, magnesites associated with ultramafics
are characterized by higher Fe-content (reported up to

5% Fe, Dulski & Morteani 1989) than those from
sedimentary environments ( < 1% Fe). Regarding the
purity of Fe, the exceptions are surface-near
mineralizations hosted by ultramafics due to the
oxidation of iron Otherwise, diagenetically formed
magnesites (Beran et al. 1989) and sparry magnesites
of some metamorphic deposits show elevated iron
contents, e.g 2.9% Fe Veitsch, 2.0 to 2,35 Fe Breitenau
(Eastern Alps, Austria) (Pohl & Siegl 1986). The Fe/
Mn ratio in magnesite is commonly correlated due to
the redox behaviour of both metals (Mdller 1982).
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The geochemistry of trace elements in magnesite
was studied by Médéller (1989). Geochemical
characterization of magnesites displays Cr, Ni and Cu
in ultramafic environment Cr, Ni and Cu, B and Ti in
marine-evaporitic environment and Ni and Cu in
lacustrine environment. Hg, As and Sb are reported in
magnesite from veinsin ultramafic rocks (Abu-Jaber &
Kimberly 1992). However, the substitution of thesetrace
elementsinto thelattice of magnesiteislimited and most
of the elements mentioned above are impurities.

REE patternswere favoured as proper toolsto solve
the problem of formation of sparry magnesite and of
the origin of Mg. Unfortunately, the first samples are
taken from deposits of the Entachen-Hochfilzen type
hosted by Old Paleozoic rock seriesinthe Eastern Alps/
Austria. (Morteani et al. 1982). The mostly fine-grained
magnesites of these deposits show significantly
sedimentary texture that excludes each model of
metamorphogenic, metasomatic processes (Schulz and
Vavtar 1989). Sparry magnesite of the Veitsch typewas
later investigated by Kiesel et al. (1990) and Kralik
(1993). The REE-patternsareinterpreted asthe takeover
of the REE distribution from pre-existing marine
carbonate rocks caused by Mg-bearing metamorphic
fluids. Kralik and Kiesel (1994) suggested that
magnesium originates from ultramafic rocks. However,
seawater and ultramafic rocks are poor on REE, and
only very low amounts of the heavy REE group may be
substituted into the magnesitelattice (M6ller 1989). The
complete separation of the magnesite rock from
impurities, e.g. dolomite, silicates and heavy minerals,
remains uncertain, as reported by Tufar (2001). The
incorporation of Eu?" into the magnesite lattice is
unlikely, no less than the incorporation of Sr** due to
theequal sizeof ionicradii. Indeed, positive anomalism
of Eu? is rarely reported from magnesite, e.g from
secondary hydrothermal mobilization products, like
magnesite veins or singular deposits, e.g. Radenthein
(Austria) (Tufar et al. 1989).

Fluid chemistry is another important contribution
to the geochemical characteristics of magnesite
(Prochaska 2001). Nearly identical Na/Br- Cl/Br data
are reported from magnesite and siderite from selected
occurrencesin the Eastern Alps, indicating an evaporitic
trend of halogenide fractionation. Besides,
metamorphogenic fluids from the Alpine saliniferous
would leach of iron from silicate rocks due to the long
distance of fluid flow. Contrary, the Alpine saliniferous

really hasinfluenced the formation of siderite and other
hydrothermal mineralizations of Alpidic age.

Carbon and oxygen isotopesin magnesite

Data of isotopes of carbon and oxygen give
fundamental information regarding carbonates, e.g.
origin of carbon and oxygen in fluids, mixing of fluids,
secondary processes, biogenic activity, temperature
range of fluids. The 6°C - 680 - diagram of magnesite
(Fig.1) shows affinity to the diagram of calcite and
dolomite (Fig. 2). Theisotope data of depositsof sparry
magnhesite hosted by metasediments correspond with
marine carbonate rocks derived (6**C at 0%o and 620 <
10 %o. (PDB). Thereisno significant i sotopic difference
between sparry magnesite and their supposed precursor
rocks. The shifting to lower 520 (PD) - valuesistypical
for magnesite deposits influenced by diagenetic and
metamorphic processes. At high-grade metamorphism,
just above the amphibolite facies, the isotopic
composition approaches that of magmatic carbonates,
I.e. carbonatites.

The carbon isotopes of magnesite depend among
others on the &C values of coeval seawater and its
carbonate rocks, evaporation, CO,-carbon from
microbial fermentation processes, anaerobic
decomposition of organic matter, thermal decomposition
of carbonates (+ organic matter), CO, produced by
metamorphic and magmatic processes or combination
of each above.

M agnesite associated with Ultramafics

Crypto/micro-crystalline,  white-coloured
magnesites occur in concretionsin the soil or sediments
immediately overlaying or adjacent to ultramafic rocks,
andin stringsand veinsor stock worksin the ultramafic
rock bodies. Magnesite is formed by meteoric water at
or near surface temperatures. Precipitation occurs also
by percolating at low to moderate temperature from
hydrothermal fluids in deeper horizons. Crypto-
crystalline magnesite is hosted mostly in veins in
ultramafic rock bodiesisisotopically lighter, mostly 6**C
-8 10 - 20 %o, maximum -9 to -12 %o, explained by a
mixture of oxidized organic carbon and dissolved marine
carbonates. Heavier 6°*C values (-7 to -9%o) in surface
concretions and veinlets are influenced by atmospheric
CO,-carbon (Kralik et al. 1989). New studies e.g.

Boletim Paranaense de Geociéncias, n. 50, p. 59-68, 2002. Editora UFPR 61



SCHROLL, E. Genesis of magnesite depositsin the view of isotope geochemistry

magnesite from the former Yugolavia (Fallick et al.
1991) and from western Turkey (Zedef al. 2000) show
aodt*Crangefrom +4t0-15 %o (Fig.1). Three sources of
61C are described: i) atmospheric CO, (~ -7%o) at low
temperature, ii) CO, from decarboxylation of organic
sediments (-15%0) at moderate temperature, iii) CO,
from thermal decomposition of limestone (-3%o) at high
temperature (Zedef et al. 2000). The vein deposit in
Oshve/Bosnia associated with a dacite dike displays
exceptionally deviating isotope data: 6**C +3%o and 6'°0
+19%0 from vein-type deposits. An example of a
complex fluid system showing wide variations of C-
and O isotopesis presented in Fig. 1 by the magnesite
of the Rai-1z Massif (former USSR). The isotope
patterns are explained by the circulation of
hydrothermal, probably metamorphic fluids (Kralik et
al.. 1989).

Submarine-ultramafic magnesite mineralizations of
magnesite are so far unknown. However, Mg-calciteand
aragonite are reported in veins in serpentinites at the
newly discovered peridotitic-hosted City Vent field (30°
N, Middle Atlantic Rift). The carbonates have
precipitated form 50up to 200°C (Boschi et al. 2002).
The carbonates display values of 8*C — 1 to -6%o
(VPDB) and 60 -20 to -7%. (VPDB) deviating from
vein magnesitesformed by meteoric water in continental
ultramafics.

The origin of magnesium from adjacent ultramafic
complexes is evident also in sediments of lacustrine/
marine evaporitic environments since the Archean age,
e.g. Barton Farm / Zimbabwe. Other examples of
stratiform depositsare BelaStena/ Serbia, Serviabasin
| Greece, Adelaide Syncline / Australia. These
magnesites have §**C values ranging from +2 to +10%o,
explained as contribution of emanating volcanic CO,,
equilibrium between CH, and CO, or anaerobic
fermentation (Kralik et al. 1989). The extreme heavy
0C values up to +10%. from Servia are explained as
anaerobic fermentation in underlying lignite seams
(Kralik et al. 1989). Diagenetic processes deplete the
oxygen in the isotope composition. Magnesite from
recent lake sedimentsin thewestern Turkey, Lake Salda,
reveal similar C- and O - isotopes asthe magnesite from
Bela Stena/ Serbia (Zedef et al. 2000).

Magnesite occurring in ophiolithic environment
corresponds in their isotopes with the associated
carbonate rocks. Economically unimportant occurrences
described, e.g. from the Erzwies/Rauris, Tauern Window

/ Austria (Reden 1991) or from the Rechnitz Window /
Schlaining, Austria (Nawaratne 1989). Both localities
are hosted by the greenschist facies. The isotope
characteristic of the amphibolite facies, i.e. near
carbonatites, is realized in the deposits of Greiner
(Ochsner) type /Zillertal Alps, Austria. The genesis of
this magnesite deposit is interpreted by the reaction of
Mg-silicates with a CO,- rich agueous phase (CO,-
metasomatose) (Dulski and Morteani 1989). A model
of metamorphic surface mineralization would not easily
confirm this magnesite type. Abu-Jaber and Kimberley
(1992) classified three other deposits as of the*“massive
type” (Greiner type). This type has distinct isotopic
markers, and isotope datawere not considered to classify
them.

Stratabound magnesitesin sedimentary
environment (non ultramafic-associated)

Fine-grained magnesites in sedimentary
environment are stratiform occurrences formed either
under sabkha or playa conditions. Recent occurrences
aree.g. Coorong Laguna/ near Adelaide, Australia. The
carbonatesfrom Coorong show the normal marinerange
of 6©*C (0,3 to 3,5%0). The Quaternary magnesites and
huntitesfrom Sebkhael Mela/ Tunisiashow light carbon
(0*C average -3 %o), indicating the influence of non
marine solutions (Kralik et al. 1989)

Crypto- tofine-grained sedimentary and diagenetically
mobilized blocky magnesitesare common inthe Permian-
Scythian of theAlps(Niedermayer et d. 1989). Inthe Upper
Permian Gréden Formation, magnesites in terrigenous
environments are isotopicaly different from magnesites
of the salt- and/or gypsum- and anhydrite-bearing
occurrences in the Upper Permian Alpine Haselgebirge
Formation. The 6**0O-values are higher in the terrigeneous
redbed facies, and the lowest 5*C vaue is -10%.. The
O%C- and 6'0O-values of fine-grained magnesite in the
Groden Formationindicatethat they wereformed at surface
temperaturein afreshwater environment and underwent a
shalow buria (Spottl & Burns 1994).

Concretions (not marked in Fig, 1) arein the range
of 8¥*C -12 to +0,3 %o. The similar isotope field of the
Upper Permian/Sythian evaporitic facies is shifted to
lower 8®O-values (Fig.1). The depletion of carbon
isotopeisinterpreted asremnant of afresh water episode
(Niedermayer et a. 1989). The C-O isotope values of
sparry magnesites hosted by Anisian bituminous
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dolomite, i.e. Kaswasser-type (e.g. Kaswassergraben,
Hall inTyrol, Diegrub, Zumpanell/Ortler Triassic) from
acluster around 6**C +2,2 and 80 +23.

Magnesite in metasediments

The fine-grained magnesites of the Devonian
Entachen-Hochfilzen type (Northern Tyrol) show a
similar isotope pattern to the above-mentioned Permian-
Scythian magnesites in saliniferous environment. The
lowest 8°C value is -15%.. These data correspond to
the descriptions of typically sedimentary textures
(Schulz and Vavtar 1989). Magnesite from Breitenau/
Styriashows nearly identical average 80 values with
the highest 60 value of the magnesite samples from
Entachen-Hochfilzen/Tyrol.

The 8C values from typical sparry magnesite
depositsarein therange of -6 to + 7%o (average at 0 %o).
Metamorphism of the amphibolite facies causes a
depletion of carbon isotopes. Increasing metamorphism
changesthe d*Cinto lighter carbon, e.g. magnesitesfrom
Tux, Radenthein or Rabenwald (Eastern Alps). Sparry
magnesite of ophiolitesin the greenschist faciesdisplays
O=C vauesin the range of seawater-derived carbonates.
The 80 values increase significantly with the grade of
metamorphism (Kralik et al. 1989) (Table 2).

There are some reasons why the Veitsch type is
hydrothermal - epigenetic:

i) Sedimentary, diagenetic and weakly

metamorphic mineralizations of fine-grained to

sparry magnesites occur. Thereisno reason that
sparry magnesite depositsfrom the Veitsch type
are to be classified as epigenetic deposits
originating from metamorphogenic fluids

ii) Theisotope patterns (Fig. 1 and 2) show clearly
that the oxygen isotopes of sparry magnesite
correspond to the path of diagenetic and
metamorphic reactions for sedimentary calcite
and dolomite.

iii) The scattering of 8Sr/8Sr ratios are
characteristicfor local activitiesof metamorphic
fluids, and do not correspond to assumptions of
a long distance transport of magnesium
(Frimmel & Niedermayer 1991). Magnesites
from marine sedimentary and weakly
metamorphosed occurrences tend to the coeval
seawater marker.

iv) Interpretations of halogenide geochemical data
are not definitive. The halogenide patterns can
originate from epigenetic fluids aswell asfrom
remnants of a previous sedimentary
environment. The CI/Br ratio of seawater is
constant so far as known in Phanerozoic, and is
not a time marker as sulfate sulfur.

Magnesite beds in sabkha/playa environment are
extensively mined, especially large and giant deposits
occurring during the Precambrian-Cambrian-transition,
in the Upper Proterozoic, e.g. Satka/southern Ural, in
the early Precambrian deposits in northwest Chinain
the Liaoning Province, e.g Ta-shi-chiao (Dashigiao) or

Table 2: 5'°0 average values of sparry magnesites and the grade of metamorphism in the Alps.

Deposit(s) age n 8C (PDB) grade of metamorphism
Redbed-type Permian 3 24,0 late diagenetic
Kaswasser-type Triassic 7 23,0 late diagenetic

Breitenau Upper Silurian 4 17,8 lower greenschist facies
Entachen —Hochfilzen Silurian/Devonian 5 18,6 lower greenschist facies
Veitsch-type Carbonian 6 15,6 greenschist fascies
Tux-Lannersbach Silurian/Devonian 15 13,1 upper greenschist facies (?)
Radenthein unknown 2 9,9 amphibolite facies

Ochsner unknown 8 6,9 amphibolite facies
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1997)
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Fig. 3. 8 *C - & O diagram of selected siderites (data from Zartmann & Jungmann,
1984, Schroll et a. 1986, Mozley & Wersin 1992, Schroll 1997, Schroll et al. 1999).
Abbreviations: BIF 1 Banded ironformation Biwabik, Minnesota, BIF 1 Banded
ironformation Biwabik, Minnesota, metamorphic, magnetite-bearing, EAM magnetite-
bearing occurrences in the Eastern Alps, HB Hiittenberg, Austria, RHS vein siderites,
Rheinisches Schiefergebirge, Germany, RL D-WF siderite from concretions, Rheinland-
Westfahlen, Germany, RO RoSnava, Westen Carpathians, SSH Sunshine mine and other
vein siderites (USA), TW vein siderite from the Tauern window, Eastern Alps.

in the Archean beds, e.g Sebawakian Group Que Que
schist belt/Zimbabwe. The 62C values are
overwhelmingly heavy. Extremely heavy 6°C +7 to
+12%0 is reported from Paleoproterozic (~2 Ga)
magnesi te beds within the Tulomozerskaya Formation,
NW Fennoscandian shield. The extremely high 6%°C
values reflect a combined contribution of global
reservoir (6°C +5%o) and local carbon sources (6**C up
+12%o), The 6*C-rich global reservoir isrelated to the
perturbation of the carbon cycleat 2,0 Ga, and thelocal
enhancement &%C is caused by evaporation and high
bioactivity ( Melezhik et a. 2001).

Magnesites originating from epigenetic-
hydrothermal processes

Occurrences of magnesite are described in
hydrothermal ore mineralizations. Magnesium is
derived from ultramafic and sedimentary (dolomite)
host rocks. For instances, ferrous magnesite isreported
from the Mount Bischoff cassiterit sulphide skarn
deposit/ western Tasmaniaoccurring in adolomite unit.
The magnesite reflects the lowering of the silica
activity in the fluid when it reacted with dolomite
(Halley & Walshe 1995).
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Comparison with siderite

The comparison of the 8°C - 80 - diagram of
magnesites (Fig. 1) with the analogous siderite diagram
contributes to understand similarities and differences
of their genesis (Fig. 3). Siderites and magnesites from
diageneticincrustations and geodesreveal no significant
difference in the isotopic distribution. Sedimentary
siderites are influenced by bacteriogenic fermentation
processes. The 6*C - 620 fields of marine-sedimentary
and continental-sedimentary siderites are partly
overlapping. Climatic conditions strongly determinethe
OC - 80 data of continental sedimentary siderites.
Heavy oxygen (SMOW) indicatestheformationin arid
climate, while lighter oxygen is found in cold-humid
climate. Apparently, diagenetic processes influence the
60 - distribution of siderites |ess than the distribution
of magnesites.

Localities are very rare where continuous
crystalline solutions of FeCO, and MgCO, are
described, e.g. Diegrub/Salzburg, Austria in an
evaporitic environment in the Eastern Alps as above
mentioned (Beran, 1978). In the western Northern
Graywacke zone in the Eastern Alps, occurrences of
Mg-rich siderite and ferrous magnesitein hydrothermal
mineralizations are linked with the preference of
metabasites in this terrain. Contrary to sparry
magnesite, siderites are preferably in therange of light
carbon. Siderites of hydrothermal origin dominate in
the 6*°C range -5 to —15 %.. Volcanogenic CO, is
indicated by 6C valued at -5 %o, e.g. siderite of
submarine mineralization in Red Sea. Sideritesof veins
display a characteristic isotope variation, mainly of
oxygen, explained by fluid mixing. Siderites deposed
by metamorphogenic-hydrothermal fluids, e.g. in the
Tauern gold veins, are characterized by light carbon
around &%C -10 %o as well metasomatic siderites in
carbonate environment, e,g, Hittenberg. Theavailable
data set of isotopes scarcely shows siderite formed by
replacement in carbonate rocks in the isotope range
of marine carbonates. Thus, fact and data are not
correspondent to the model of epigenetic
metamorphogenic fluids.

A fundamental difference between magnesite and
sideriteisthethermal stability of magnesite up to 600°C.
High grade metamorphism forms magnetite in siderite
mineralization. Fig.3 shows no siderite in the field of
carbonatites.

Redlich (1904) suggested a genetic link between
Veitsch-type magnesites deposits and the siderite
depositsin the Eastern Alps. Thismodel for the Veitsch
type implied a passage of mineralizing fluids from the
depth through the tectonically superimposed strata. This
model comes from the past ideathat al ore depositsin
the Eastern Alps should be formed by one event in a
late stage of the Alpine orogeny. The different origin of
magnesium and iron is reported for instances for the
giant stratabound deposits hosted by Riphean carbonate
rocks in the western Ural, the magnesite deposit Satka
and the siderite deposit Bakal. New investigations
(Ellmies et al. 1999) result in the model, that the
magnesite is formed by the reflux of early diagenetic
Mg-rich brines being responsible for selective
replacements of brecciated dolomite. In contrary, the
siderite originatesfrom Fe-bearing fluids, were probably
generated by low-grade metamorphic devolatilization
from underlying argillites. Thefluid flowswerefocussed
by overlaying coarse clastic rocks, causing the
metasomatic formation of large siderite ore bodies in
carbonate rocks.

Conclusion

Carbon and oxygen isotopes of magnesites
correspond to the classification of magnesite deposits
in ultramafic-associated and non-ultramafi c-associ ated
deposits. Only the stratabound deposits of the both
groups show overlapping. The carbon isotope divides
the magnesitein threefield depleted carbon isotopesin
magnesitesfrom ultramafic associationsin near surface
and vein type settings, carbon isotopes around 0 %o in
saliniferous sedimentary environment and heavy carbon
in lacustrine and marine evaporitic environments. The
carbon isotopes are important markers in determining
the source of carbon. The oxygen isotope data reflects
the isotopic signature of water in which the magnesite
precipitates and the temperature in which precipitation
occurs. A increase of temperature during diagenetic and
metamorphic processes changes the isotopic
composition during diagenetic and metamorphic fluid
reactions comparablewith other carbonate rocks. Thus,
the genetic aspects of sparry magnesite deposits in
metasediments series correspond to the model of
sedimentary origin.

The sedimentary magnesite model of magnesite
deposits in metabasites is confirmed by comparison of
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the 6*C and &0 distribution between magnesite and
siderite. Epigenetic sideritesin veins and replacements
display significantly depleted carbon isotopes, contrary
to the magnesitein metasediment series (“ Veitsch type”).
Geochemical properties and considerations support the

statement that stratabound magnesites are scarcely
linked with siderite mineralizations.

Investigations of magnesite deposits may not be
restrictedtoloca occurrences. Only agloba study, including
isotope data, would advance to better understanding.
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