
SESSION 106

magnetite, ankerite, siderite magnesite, stronti anite, and monazite as major
constituent , and columbite, fergusonlte, apatite, aegirine-augite, Na-amphibole,
phlogoplte, and sulfides as accessarles . Wall rock Is replaced to fenlte having
mainly sugary albite and Na-amphlbole. Monazite Is the main minera i for REE
deposit and shows myr mekitic Intergrowth with stron tianite corrode d by other
carbonate minerals. Minerai forming sequence can be divi ded int o early and late
periods by mlcrofracture development. The early period mineral s such as
magnetite and apatite show well developed netw orks of mlcrofratu res due to
cataclastlc defor mati on. The late minerals having little mlcrofractures of
columbite, fergusonite, siderite, some sulfides are formed after brecciation
event. The cont inuous minerals showlnq both well developed and poorly
developed fractures of ankerite , magnesite, rnonazlte , strontianite, barite and
pyrite have been formed cont inuously from early to late period. Minerai
chemistry , minerai assemblages of various carbonates and magnetite, minera i
tex ture, and wall rock of well developed fenite strongly represent thi s stud ied
rock Is originated from carbonatltlc melt and Its rock type Is the late
dlfferenc lated phoscorite, one of Fe-carbonatites, firstry reported In S. Korea.
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The Barra do l taplrapua carbonatl te belongs to the Cretaceous alkaline provi nce

fsouthe rn Brazil, and Is emplaced In a Prote rozoic granite at the eastern fr inge 0
the Ponta Grossa Arch. A multi-stage magmatic evoluti on was recognized,
compr ising medlum- to coarse-grained magne slo- and ferrocarbonatites, and
minor amounts of late-stage fine-grained ferro-, rnaqneslo- and
calclocarbonatites. The coarse-gra ined carbonat ltes were overprinted by late - to
post-magmatic pervasive hydr otherm al alte rat ion, that led to format ion of
corrosion cavities conta ining mostl y quartz , significant amounts of
REE-fluorocarbo nates and/or apatite, together with fluorite, barite, sulfides and
Fe-oxides . REE-fluorocarbonates occur as fine-scale inter!;lrowths In fibroradlated
aggregates or as randoml y oriented lath s, where synchy slte prevails over
par tslte . Synchysite locall y occurs as radial fibres around a parasite core, but
often stripes of parasite appear within laths of synchyslte or as thi n rims.
Ca/REE rati os In most analyses vary within the range of stoichiomet ric pari site
[ (REE)2ca (C0 3)3F2] and synchyslte [ (REE)Ca(C0 3)2F] . There is an enrichment
in thorium (up to 5.1 wt% Th02), whIch is not related to the CaO content. LREE
concentrat ions are between 44 and 60 wt% LREE20 3, while Y plus HREE203
var ies between 0.11 and 0.82 wt%. LREE :(HREE+Y) rat ios vary between 53 and
331. ca lcium predomina tes as the divalent cat ion (<::aO>2.3 wt% ) and it Is
higher in synchyslte \17 .5-11.9 wt% CaO) than In.e.arislte (9.9-1.2 wt% CaO),
while SrO concentrat on ranges from 0.7 to 2.3 wt Vo . P, U, Pb, SI and AI occur in
concentrat ions less than 0.25 wt% . The F-rich natu re and high to very low
content of ca In the LREE-fluorocarbonate assemblage Imply that the minerals
cristal lized from a high F and variable Ca-bearlng aqueou s solut ion under
condit ions of high actiVity of (C03 )2-, in which the LREE were selectively
partltlonated into the solut ion, probably as soluble fluoride complexes. The
mineralizi ng fluids were probably composed by magmatic residual volat iles
togethe r with an aqueous crustal component, where the former brought mainly
the REE and the latt er SI02 into the overprint ed rocks. This hydrothermal
process has added LREE to the original rocks, as indicated by an Increase of up
to 10000 times In the whole-rock LREE composition, together with an
enhanceme nt of chondr lte-n ormallzed LREE/ HREE ratios compared with
non-overpri nted rocks.
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Perovskite is a ublqu ltou s accessory min erai In the ultrabaslc rocks with
klmbertltlc affin ities at the Alto Paranaiba Igneous Province, SW Minas Gerais
and SE Golas State s, Brazil. In different Intrusions, perovsklte shows distinct
tex tural features and a wide range of composit ion. In this work, we give a
detailed characterization of perovsk ite paragenesis from the Pantano and
Fazenda Alagolnha Intr uslons.At Pant ano, perovskite forms euhedral or
subhedral rounded crystals ran~lng In size from 0.0 2mm in groundmas s to
0.7mm as mlcrophenocrystals average 0.2mm). The highest concent rat ions of
the mineral occur In the groun mass. It Is brown, green , yellow or sometimes
opaque, invar iably complexly twi nned and zoned (e.g., normal or oscillatory
zo ning) . Chemically, pe rovsk ite ( AB0 3) in Panta no contains high Ca and T I
contents (>0 .916pfu Ca and >0.958pfu TI, occupying most of A and B sites,
respect ively) and very low levels of REE (up to 0.023pfu Ce 0.009pfu La and
0.010pfu No); other Ions are Na, Fe, s r and Nb (up to 0.042pfu, 0.038pfu,
0.008pfu, o.oo zero , respecti vely). REE203 vary from 5 wt% In the core to 0.44
wt% at the rim ; Na decreases toward the rim . Perovsklte at Pantano
corresponds to REE-poor perovskites .On the other hand, at Fazenda Alagolnha
perovskite occurs only as minute cry stals typ lc.ally small er than O.lmm, In the
groundmass. Here, perovskite Is greenish or practically opaque and weakly
zoned. It contai ns high Ca and TI (0 .6B7-0 .915pfu Ca and 0.890-0.963pfu TI)
and high levels of REE (REE203 up to 16.28 wt% In the core and 3.01 wt% In
the rim : 0.082 -0.012pfu Ce, 0.033-0 .008pfu La, 0.025- 0.00 7pfu Nd from core
to rim ) . Other Ions are Na, Fe, Nb and Sr (up to 0.151pfu, 0.040pfu, 0.031pfu,
0.0 12pfu, respectively). Perovsk lte at Fazenda Alagolnha corre sponds to
REE-enrlc hed perov skite s.Perovsk ltes from worldw ide klmberlltes aproach the
Ideal formula CaT103, and norma lly contain less than 7 mol% of other
end-members, like that from Pantano. However, higher levels of REEl like tha t
from Fazenda Alagolnha, are observ ed in perovskites from some klmoerli tes
such as Lac de Gras and Kirk land Lake in canada or Obnazhennaya In Yakut la,
Russia, and probably result from Inherent enrichment of the host klmberlltes In
Incompatible elements , In some cases with a possible contr lbultlon of
differentiation processes.
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Hlortdahllte, Igvenlte and w6hlerlte, sorosslllcates of the cuspldine-wohle rtte

group , are described for the first time In the Cretaceous syenlt ic-gabbrolc
Int rusion of Monte de Trigo Island alkaline complex , Serr a do Mar Province , SE
Brazil. These mineral s occur in five hololeucocratlc agpait ic nepheline syenite
dykes cutt ing cllnopyr oxenite cumulate s, olivi ne gabbro and theralite . Such
dykes belong to late magmat ic stages In th e evolut ion of a predominant ly
miaskitic nepheline syenite stock. The three silicates are associated with
aegirine, magneti te , tita nite, zircon, eudlalyte, baddeleyite, pyrochlore, loparlte,
apatite, brithollt e and fluorite. Hlortdahlite and woh lerlte form prismatic
euhedralto subedral cry stals, shOWing optical properties simi lar to the epidote
group , whereas lavenlte Is anhedral and strongly pleocrol c (yellow to colorless).
EMPanalyses of these mineral were performed at 25 kV and 100nA. Hlortdahllte
[ NaCa2Zr l -x[ SI207](0,OH,F)2] shows Zr contents of 0.5-0 .6 pfu, while the
amounts of Ca, Na and F match the Ideal formul a. Minor amounts of Mn+Fe+Mg

!
g :M~ :g : ~~~ P~~l' r~ bI J~~0i,2~~·g2~ .PW6h~rft~0 1 9-0 .043 pfu) and REE+Y
NaCa 2 ( Z r,N b)[ S(20~](0,OH , F )2 l I S characterized by the prevalence of Zr
0.460-0.633 pfu) upon Nb (0 .232-0.411 pfu), with cati on occupancy of Ca, Na

and F close to the Ideal formula . Minor amoun ts of Mn+Fe+M g (~.11 5-0. 300
pfu), TI (0.047-0.087 pfu) and REE+Y ~.020-0 .04 1 pfu) occur. ta venlte
L(Na,Ca) 2(Ca,Mn,Fe)Zr[S I207j(0,OH,F 2] contains Zr (0 .766 to 0.911 pfu) ,
Mn+ Fe+Mg (0 .481-0.553 pfu) , ca (0.9 8-1.423 pfu) , Na ( 1.102-1.553 pfu) and
F (av. 1.06 pfu)/ as per ideal formula. Other Ions are Ti (0.039-0.198 pfu) , Nb
(0.021-0.112 pru) and HREE+Y (0 .013-0.0 54 pfu) with LREE below detection
lim its. Hiortdahll te and wohler lte chondrltic normalized REE patt erns show
var iable LaN/YbN rati os (0.040 to 2.3 2). The coexistence of zircon and comple x
Na-Ca-Zr-F silicates Indicates the Interm ediate agpaitic character of these
dyke s. Higher conten t s of alkalis, F, REE and HFSE exist ing In the mineral
pa ra~enesls reveal the residual natur e of the neghell ne syenit lc magma. The r­
relative excess of ca In the residual melt, roba Iy due to the assimilation of
l"J)afic/ultramafic country rocks, promo tes fhe crystalliza ti on of hlortdahlite,
lavenlte and w6hler lte.
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The ~200 krn>(dense rock equivalent ) t rachyt lc Campanian Ignimbrite, which Is
situated north west of Naples Ita ly Is one the largest eruptions In the
Mediterranean region In the (ast 200 kyo Recent detailed stratigraphic analysis
and "'Ar/"Ar dat ing of sanldlne has defined the age at 39.3 ± 0 .1 ka.
Geochronology and geochemist ry of tuff and Ignimbrite units below the
Campania n Ignimbrite have revealed a comp lex erup t ive history extend ing back
approximatel y 200 kyo We have obtained 100 new chemi cal analysis from a wide
range of geographic and stra tigra phic locations. These analyses Include major
elements , minor elements, volat iles (F, CI, Br, S, B, u, H,O), rare-earth
elements, and heavy metal s Important for envir onmental baseline studies (Pb,
TI, As, Hg

r
U). Rock type s Includes pumice, scoria, and moderately welded to

poorly we ded Ignlmbnte of both the yellow and grey facies. Analyses
normalize d to a volatile-free basis Indicate minor compos it ional gradients within
major element s (e.g., SIO, 58-6 2 wt .% / whereas minor elements exhibit str iking
compositio nal gradient s as a functio n 0 stratigraphy. The st rat igraphic section
at the Taurano locality shows the effects of erupt ion from a comp osit ionally
zoned magma body . For examp le, Sr, Sc, and V show enrichment up-section,
whereas La, Y, and U show depletion up-section. Volat ile and potentially mobil e
elements such as Cl, U, and Rb reveal a scattered pattern Indicat ing either
Irregular distr ibution pre-eruption or post-eruption secondary alteration. The
deta iled geochemistry will help to model fracti onation rrocesses operat ing in the
magma ch am ber , volatile degassing, and the nature 0 post-er uptlon alteration.
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(South -ern Ural Mountai ns), t hat dist inct tw o str uctural units - Magnitogo rskyi
and East Ural megablocks. Study of magmatism In this zone Is very important
for understanding the geological history of Southern Ural. The sheludivogo rsky
volcanic complex has pro-Iongat lon 40 km and width up to 3 km, the th ickness
of basaltolds Is about 4000 m. There are three patches In sheludlvogorsky
volcanic complex, distinguished on strati-graph y and petrography. The most
part of rocks are represented by alkaline basalt s ~absarok ltes) among which are
found poorly dif ferentiated variety wit h MgO > 8 Vo . The normati ve (CIPW)
composit ion of the rocks range on from ne-normati ve alkali ne basalt to
Q-normatlve tholeIIte. Major and trace elements were determined (NAA and
other methods) In each group of rocks . Characteristi c geochemical feature of the
comple x is enrichment by K and LILE, especially for rocks from bottom and
middl e part . The clinopyroxene Is most oft en occurred minerai, that common In
phenocrysts and groundmass. The composit ion of clinopyroxene and other
primary and secondary rockforming min erals (spinels, feldspars, epidote,
garnet akt lnollte ) was analyzed with electro n microprobe. T- P - conditions
crysta llization alkaline rocks of sheludl-vogorsky volcanic complex were
dete rmi ned on base equilibrium "clinopyroxene -liqu ld". The temperatures
estimated by geothermobarometer Putlrka K. et al. (996), range from 1230 to
1270 iC, that corre spond to t emperatures of basalt Ilquldus. Pres-sure values
are 5 -10 kbar, that was given dept hs up 15 to 30 krn, I.e. the Inte rmediate
magmatic chamber, locat ed In the eart h's crust or the top part of the upper
mantle . High values Mg # (up to 0,72) and concent rat ions Cr and NI (u p to 685
and 311 ppm, accordingly) In the basalt s, high contents Cr20 3 In clinopyroxene
phenocryst (up to 1.0%) also suggest about upper mantle origin melts from
which they have been formed . High values Balla and La/Nb (112 - 130 and
1,50 - 4,55, accordingly) in rocks of shelUdlvOgOrSkr complex relat ive to similar
values for basalts MORB (Bal la - 3,56; La/Nb - 1,1 ) are typ ical for Island arc
magmatism. The values La/yb are high enough (5 .5) and also close to Island arc
shoshonite series.
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