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A12-23: Systematics of the uranyl silicate minerals and their
names

A.A. Chern iko v
Fersman Mineralogical Museum RAS, Leninski Prosp ect 18-2, 117071
Moscow, Russia.
mineral @ fmm.ru

A12-24: Mcguinnessite [(Mg, CU)2C03(OH)2] in chromitite
xenoli ths from Onverwacht, Eastern Bushveld Complex,
South Africa .

R. Cabe lla ' , R. Basso' , G. Garutf , P. Marescotti', A. Martin elli' , F.
Zaccarinf and R.G. Cawthorn"
'Oipartimento per 10 Studio del Territorio e delle sue Risorse, University
of Genova, C.so Europa 26, 1-16132 Genova, Italy
cabella @dip teris.unige.it
20 ipartimen to di Scienze della Terra, University of Mode na, Via S.
Eufemia 19, 1-41 100 Modena, Italy
30 ipartimen to di Chimica e Chimica IndustriaIe, University of Genova,
via Dodecanneso 3 1, 1' 16146 Genova, Italy

~ Department of Geology, University of the Witwatersrand, PO Wits

2050 , So uth Africa

The exchange mechanisms arc : r (Pb,Ca )~ ' + O l l"]' H [Bi!. + o-r and
[(VO ,.AsO,) ' - + o~'I" H [(SiO d' + OWI ;-: consequently. a coupled substitution
[(l'b.Ca)" + (VO.,AsO.) "+ 01r( .~ [BiJ• + (SiO.) +-+ OW I~- makes it possible to
maintain the number of OH' group s. A furt her exchange mechanism is (VO•.AsO. )t .

.... (SiO-,OH)" or. in an extended form . I Pb~ ' + (VO••AsO.) J- + (O l if f ' <-> IBiJ• +
(SiO,OH);" + 0 '-(. TIle ex tended chemical formul a is
M I M2[X(o. ..O ,O H)](OH.0 .r I).

Although the crystal structures of the Ca and Pb end-members arc isostructural.
thei r dist inct space-group symmetries are 1'2,2,2, and PJI(lIIl . respectively. The
struc tura l cha nge goes along with a change in the co-ordination number of the AII
ato m: In space gro up PI/am AI10 , is a mono-capped trigo nal prism . whereas Ml Os
in space group 1'2,2121 is a square antipri sm. TIIC crystal-chemical role of thc BiJ'
cation s and thc parallel substitution of (OHl' groups by 0 " atoms as well as their
influences on the crystal structure is discussed: lone-electron pairs wh ich arc usually
stereochemica lly active are expected for MI = BiJ• aIOl11S. X-ray film investigations
sho w a spliu ing o f the re flections along the h* direction : two recip roca l lattices
exhibit a superposition: they co rre spond with each othe r in the a" and c* directions
(at least they arc not resolvable) but exhibit a deviation with respect to 10IOJ by
- 15'7r t. All in vestigations of bismuthian-calcian mou rumitc showed a supe rposition
of two co mmensurate lattices.
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TIle type locality of uranmicrolite (originally "djalmuite") is Posse farm
(Sao Jose minc). I km from Brejmi ba town. Co ncei<;ao do 1-lato Dentro
county. Minas Gerais. Brazil. T his is also the type locality for duk eitc. A
seco nd ()CCUITencc of "djalmaile" was described in the Voha Gmnde and
Gcnn i n~ 1 pcgll1:uitcs, in the arca of Sao Joao del Rei . Minas Gcrais. Brazil.
'Il le name "djalmaitc" was officia lly discarded in f[lvonr of uran microlite. a
name introduced to COnl(lI111 10 the new nomenclatun: system for pyrochlnre
group mine rdls. approved by CNMMN - [M A. TIle new dclinition req uires
thai uranm icrol ile must contain U cxcee ding 20% of the total A-atoms.
Accord ing 10 Ihe original chcmical analyses, the samples from Sao Joao uel
Rei arc uranian microlilc hecausc U docs not exceed 20 '70 of thc lOlaI A-aloms.
T he data on thc IC DD 43-h93 card (uranmicro lite) are aClually for uranian
microl itc and the locali ty is alsu inco!Tcct. bccau se the samplc is not from
Pusse fann. but from Genninal (Volta Redonda, [V[ortes river), Naza rcno
disui ci . Sao Joao del Rci county. Mi nas Gerais. Onl y the or iginal "dja lmaitc"
specimen co nfoll11s tu the uranmi crolite dcfinition . Ilo\\'ever Ihe origi nal data
wcre obtaincd from wet analyscs and reprcsent a mean of several co mpos itions
observcd within an individual uc tahedra. Intclllal con stitution of crystals is
co nll11nnly hetcrogc ncous. Complex zoning. or veining with diffuse
hnunda lies. are ralhcr co mmon fcalUres. Ncw material from both Co ncci<;ao do
MalO Denlro and Sao Joao del Rei was studied hy X· ray powd cr diffrac tion
and EDS. In lell11S of mineral spccies. nlic rolilc (COl -do minant),
plumh om icrolite and uralll11icrolite were ident ified in Concci<;ao do Matn
Dentm samples. A transitional spec ics qualilles for the stalus of both
plumhomi cro lite and uranmi crolite. with vil1ually equal atomic comcllls of Pb
and U. The spcc ies observed in Sao Joan del Rei octahedra arc microlile tCa -

Mcguinn essitc [(Mg. CUhCO.\( OI I)~ J is a memb er of the rosasite gro up
carbonates found in fe w locali ties as seco ndary mineral phase in diffe rent rock­
matrix such as gabbros. se rpcntinites. and massive dolomite . The repon ed
chemical formul ae show a relatively wide range of Mg/Cu ratio (mostly Mg >
Cu) and trace amou nts of Co. Ni. Zn, and Fe. Mcguinn essitc crystal structure is
unknown and unambi guous data about crystal structure of rosusite group
minerals. exce pt for malachite. are scarce. Mcguin nessite is considered (though
with some reservat ions) as monoclinic with space gro up P211a.

We have found mcguin nessite in a small chro mititc xenolith sampled at
Onverwa cht, in the eastern pan of the Bushve ld Co mplex . The sam ple
consists o f amoeboid patches of chro mitc grains spotted with drop -like
inclusions of clinopyroxene. amphibole and Na-rich phlogopite and partially
rimmed and replaced by magne tite: gangue minerals arc mainly serpentine,
chlorites , Mg-Fc hydrous silicates and Fe hydro xides. Cu-bcarin g phases,
sugges tive o f the original presence of sulfi des. arc scattered in the matrix.
Mcgu innessite has been identified together with chrysoco lla in a thin vein
crosscutting the chro mitite xenolith.

The veining can be related 10 that ob served ncar the top of the pipe where
reactions with ac id ground-water produce magnesite and chrysoc olla, Possibly
minor sulphide in the rock beco mes invo lved in this process and precipitates
the mcgu innessite .

Mcgu innessite occurs in bluish green rad ial aggregates of elongated platy
crystals (Up to 150 urn long). together with chrysocolla. The X-ray powd er
pane III well agrees with those reported for the holotype from Red Mountain
(Californ ia). Howe ver the reported weak peaks at d = 11.98 Aand d = 9.39 A
have not been observe d. No crysta l suitable for sing le-crystal X-ray analysis
has been found, The X-ray powder diffraction pane III indexed in the same
space group 1'21111 of malachite, gives ce ll parameters in good agreement with
those from Red Mountain, Followi ng thc hypothesis that mcguinnessite and
malachite could be isostructu rul. calculated powder patterns for disord ered and
ordered distribution or Mg and Cu in the Cu-sites of the malachit e stru cture
indicate a possible preferr ed Mg-ordcring in the Cu(2) malach ite position for
the mcgui nnessire struc ture. EPMA and prelimi nary T EM-AEM ana lyses
together with X-ray elemental maps show only Mg and Cu in significative

\

amounts: Fe has been detected in sUbord i na teamolll~ lS . T he presence of Si I ~as

bee n observe d as a consequence of the 1I1111nate intcrgrowth together With
chrysocolla. T he relation Mg »Cu previou sly obse rved in the other reported

\)occun.ences. see ms to he confi nne d.

A12-25 : Microlite-subgroup minerals from Concelcao do
Mato Dentro and Sao Joao del Rei , Min as Gerais, Brazil.

/
D.Atencio, C.B.GraSS0-8Rd-p".!!dv/atiulr
fnstituto de Geociencies, Universidade de Sao Paulo, Rua do
Lago, 562, 05508-900 - Sao Paulo, SP, Brazil.
datencio @usp.br

/

The uranyl silicates arc thc most co mmon uranyl minerals. There arc no fewer
than three gro ups o f uranyl silicates according to U:Si ratios in the minerals. ( I) The
gro up w ith U:Si = I: I - uranoph ane Ca(l I,Oh<UO,h(S iO.b 3 1 1 ~0 . Il-uranophanc
Ca(U 0 1ll UOOII)(S iO.) (SiO ,OH) 5H,0. boltwoodi te K(HJO)(UO, )(Sio.,)2 .5 1 1 ~0 .

Na boltwoodit e (N'41.7K.U )(H.,0 )(UO, )(SiO. ) 2,5H,O, kasolite Pb(UO~ ) (S iOd H ,O.

sklodowskiie Ivl g(H JOHUO~h(SiO.h3 1 h O. cuprosklodowskite Cu(UO~h

(S i O,OHh5 1 1~0. ours inite (Co J, lg) (U02h Sb076H~0. (2) Th e group with U:Si >
I: I - soddyi tc (U02h(SiO.) 2 H,0 and swamboite U· ' H6(UO,lo( SiOA 30H20 . (3)
The se are the uranyl silicates with U:Si =1:2.5: 1:2.55: 1:3 and I:>3. (A) U:Si= 1:2.5

calcium ursi lite C'1.J( U0 2).(Si20 ;!s (OH!r,'15IhO, magnesium ursil ite
Mg, (UO,J.(S i20..!s(0 11).. 1511,0 , ranquilite CaJ(U0 2).,(Si,0 ; );(O H).221120 , pseudo-
wcc ksite (K.,.•,Na.J.J"h (UOlh(S i ;011)3H~0 and pseudo-haiwcc itc
Ca( U02hlS i~OdOHh J 4 H,0. Al-coutuining ca lcium ursilite
Ca3(A I I-"0)1I.~(UO~ h(S i,0,);(OHk J5 H~0 . There is a some similari ty between
ranqui lite a nd At-con taining ca lcium ursilue. (B) U:Si= 1:2.55 - ursilite
(tvlg ,Ca .Na , KMUO~), (S i20,h.\ (Oil); I l lhO, there is a some similarity between
ursi lite and gastunite (K,Nah( UO~).rS i 20' );.5 .S lhO. (C) U:Si= 1:3 - wceksite
K ~( UO~h (S i20 ;h4IhO. haiweeite Ca( UO~h(S i~0~h5H,0 ; synthetic Ba-wecksi te
Ha(U0 1H Si20 ;h nl hO. whcre n = 2- 13. (D) U:Si = 1:>3 - uranosilite U6·Si,0I7 .

'1l1e descli ption of the distribut ion. propeni es. and ce ll constants of these minerals
have been rep0l1ed . Fleischer desclibed ursilite. ca lcium ursilite and magncsium
ursilite. but thesc minerals arc not lisled in the GlossllI)' of Mil/eral Species. I
propose to CNI\'IMN of 11\I t\ III appro ve or these names as wcll as Ib cUJ u-wcck'itc
and pseudo-haiweeite.
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dom inant ). bariomicro lire. sumnomicrulitc. ura mu icruli rc and transitiona l species
betwe en srannomicrolitc and uraumicro lire. aIll] between bariomicroli re and
stannomicrolite.

A12-26: Tuperssuatsiaite from Por;:os de Caldas, Minas
Gerais, Br azil

J.M.V. Coutinho and S. Vlach
Departamento de Mineralogia e Geotect6nica, Instituto de
Geociencies, Universidade de Sao Paulo. Rua do Lago, 562 - 05508­
900, Sao Paulo SP ., Brasil
mlcout @osite.com.br

Tu pcrssu.usiaitc has been reported and descri bed as occ urre nces in veins or
cav ities in the llimau ssaq alkaline intrusion in South Gree nland, in the Aris phonolite
in Namibia and in the Mo nt Saint-Hilaire and Saint Amable sill, in Ca nada. T he
Brazilian tupcrssuatsiaite comes from an abando ned ringuaitc quarry (Bortulan) in
Pecos de Caldas , State o f Minas Gerais.

Sma ll amounts of the mi neral were collec ted as finely fib rous tufts. 1- 3mm long
needles or fan-shaped aggrega tes lilling spaces between well form ed crystals of Na­
Kfe ldspar. sodalite. uat rolite, aeg irine and bainite, that project from the walls of
miarolit ic cavities . Th ey arc also assoc iated wi th rare long need les of a still
unidentified mineral. presently under study,

The mineral is monoclinic, space gro up Q /111 . The 7 strongest X-ray powder
diffraction lines arc Id in A (I/ I,,)(hkll !: 10.96( IOlJ)(110). 5.433(3 )(130 ).
4.490(3)(040).3.736(3)(240), 2.041( 1)( 150 ), 2.3 13(4)(22 -2). 2.263(3)( 13-2).

Analys is hy electron microprobe. on average of seven po ints. wt .'it : Sial 52.49
(45 .00-58.60), A110.. 0.30 (0 .20-0ARl. Fep, 25.10 (23 .03-27.20). I\lnO 0041 (
lJ.35-0.5 1). MgO 0. 15 (0. 13-0. 19) . ZnO 0.20 (0.12-0.29) , CaO 0. 13 (0. 10-0. 19).
Nal0 4.37 (2.54--5.66) . K10 0.73 (0.55-0.94) , J-b O 16.12 . (FeT as Fe-O.., H10 by
difference ): total IlJO','L The standards used were: Si. :-'Ig. M n, Fe: Mn-h ortonolite:
AI, Ca: anorthite: Ti : rutil e; Zn: smithsonite : Na: albite ; K: microc line. FeO , Fel0,
and H10 may be discrimina ted further by the gatherin g and analysis of larger sa mple
amounts.

TIle empiri cal form ula based on Si + AI= KOO, is:

(Na i l' K" " Calllll )l 1.44 (Fe" l ' " 1\'ln
1
'lIl1j ivIgnll, Znll" l)! 2.96 (SiJ.9l AllIlJ1)l 8.00

O",(OHh ",. 7.06 H10 . -Il le suggested idea l formula is: Na Fe"' , Si,O", (0 1-1)1. 7
H10

Nee dles measure at most 3xO.003 mm . a size exceedingly sma ll for preci se
optical determ inations. Two sam ples from two different minroliti c cavities furnished
the data:

Cavity I Cav ity 2
Biaxial (+ ) 2V large large

u , c 1.556 (5)1.548 (5) pleocr. : co lour less

~ ! c 1.565 (5 ) 1.560 (5) pleocr.: light gree n
y 1/e 1.662 (3) 1.648 (3) pleocr.: red bro wn
y - n 0. 106 0. 100

A12-27: Stoichiometry-based estimates of ferric iron in
calcic, sodic-calcic and sodic amphiboles: A comparison of
various methods

GAR. Gualda' 2and S.R.F. Vlach'
'Departamento de Mineralogia e Geotectonice, Instituto de
Geociencies, Universidade de Sao Paulo, Sao Paulo, SP 05508-900,
Brazil
"Presem address: Department of the Geophys ical Sciences, The
University of Chicago, Chicago, IL 6063 7, USA

ggualda @uchicago.edu

One of the most notab le drawbacks of the elec tron microprobe is its inabi lity 10

quanti fy the different val~nc~ states of e1eme llls - particu larly iron - in routine wor k.
Although le rric/fer rous iron ratios are usually calcu lated co nside ring e1ectroneulrality
anu perfect stoich iom~ l ry . in the case of amphiboles. there is no unique criterion that
can be applied to all co mpos itions.

Using a uataset of 554 ana lys is of ca lcic, sodic-ca lcic and souic amphiboles from
A-type granites and sye nites from southelll Brazil, we assess the choices made by Ihe
method of Schumac hcr ( 1997, The Ca nadian Mineralogis t. 35, 2 19-246) . which uses
the mean between selecleu maximum and minimum est ima tes. The ma ximu m
eSlimales selected with higber frequency arc: 13 ca tions excl uding Ca, Na and K
( 13eCNK - 66';1.): su m o f Si and AI equal to 8 (RSiAI - 17%): and 15 cations

excl uding K ( 15e K - R'ir). These selections may he considered appropriate
based on cry stallograp hic considerations. Th e minim um estimates arc mosi lv
all iron as Fe" (all Fe2 - 7 1~ ) . which arc 10 0 unrea listic for these amphiboles,
l lcnce. the max imu m es timates should heuer app roxima re the actual va lues.

To test this hypoth esis, three da tascts of calcic. sodic-calc ic and sodi c
amphiboles were selec ted from the literature and the calculated va lues arc
co mpared to those independently measured, In general. 13eC NK and the
maximum estimates of the method of Schumac her (mainly 13eCNK but a lso
8SiAI and 15e K) arc satisfactori ly precise and accurate (concorda nce
corr elation coe fficie nt - rc = 0.83 and O.S5, respecti vely). Since thc actua l
values arc much clo ser 10 the maximum estimates than to the minim um ones,
the ave rages betwee n them yield poor estimates (rc =0.561.

Thu s, it is recom mended thut, for ca lcic, sodic-calcic and sodic amphibo les,
the maximum estima tes of the method of Schumacher ( 1997) he used instead
of the average ones.

Although ferric iron is underestimated when the oxy-a mphibolc co mp onent
is present, the ove rall cationic distribution is correc tly calculated. A co rr ection
procedure is conceived. but should be ap plied with caution.

A12-28: Catalanoite, Na2H[P04].8H20, a new evaporite
mineral from Santa Maria alkaline lagoon, Los Andes
department, Salta province, Argentina.

T.V. Ruiz ' and R.J. Sureda'-2
, Cetedre de Mineralogfa, Facultad de Ciencias Naturales,
Universidad Nacional de Salta,
Avenida Bolivia 5150, 4400 Salta, Argentina.
ruiz @unsa.edu.ar
2 CONtCET - Consejo Nacional de tnvestigaciones Cientfficas y
Tecnices, Argentina .

Ca talano ite, Na lHIP0.].RH10 - lbt:a, has bee n found at Santa Maria. a
sa line enviro nment o f white trona stra ta, about 5 kill cas t of the Chile­
Arg entina borde r. in the Andea n Puna. Los Andes department, Sa lta provin ce.
Argentina (La t. 24° 06' S, Long. 67° 23' \V). In the lacustrine sa lt deposit of
Santa Maria lagoon , 1,500 m long, 4()() m wide and 4575 m above sea level ,
the assoc iated minerals are major trona, with gay lussite, cutalanoite and minor
hal ite. Ca ta lanoite origi n is prim arily from this dese rt playa lake, whe re the
eva pora te mi nera ls arc formed. Ca ralanoite crystal size ranges fro m less than
50 micro meters up to half a mill imeter across. lt is transparent and co lourless .
with vitreous 10 resinous luster. and no fluorescent under long or short- wave
ultraviolet tigh t. It has while streak. no cleavage or visible twinning. uneven
fracture, and fragile tenacity. Hardn ess Mohs' 2. DensitY" k. I. 72R g/cnr' .
Orthorhombic symmetry 11//1/1/1, llu:a space gro up, with (I = II A886( 15). b =
11.6467(17), C = 16A 351(I R) X. Z = 8, \1= 2 199.082(2) AJ. Ce ll paramete rs
arc reli ned from powder diffraction data. The a.b:c =0.9863: I: 104111 (from
unit cel l parameters) . TIle idiom orph ic crystals show two co ntrasting habits:
bipyramida l and tabular, Forms: a (1001. b 10 101. d [hkl }. e (h'k'l' I. Mai n
X-ray powder di ffraction data, ... ,: 5.7R (4) (II 2\, 4.89 (4 ) (2111 . 4 .73 (6)
( 022 ). 3 .75 11 (ll ) (213) , 3.159 (3) ( 23 1). 2. 117 /i3 (1I) (4(0) , 2.711211 ( W) (141),

2.744 3 (7) (04 2 ), 2.728 1 (4) (3 14) , 2.6008 (3) (11 6 ), 1.9909 (4) {523 },
1.80 17 (3) (255) . Also 4-circle studies were undertaken to solve the crysta l
struc ture. Op tical refrac tive indices: a = 1.44 3( I) . P= 1.457( I), Y= 1.458(2).
Birefringence: 0.0 15. Biaxial negat ive (-). Op tic axial angle: 2V" , 29 °42 ':
2V,,,,, . 29°36' (Ma llard) . for wave leng th 589 llIll . Optica l orientation: X =ll , Y
= b. Z = c. Pleoc hroism : none. X= Y=Z=co louriess . Dispersion r > v strong.
Chemica l ana lyses were carrie d out by AAS (Atomic Abso rption
Spectroscopy) 1vIO AS (Mo lecular Optical Abso rption Spec troscopy) and
microan alytical we i data: Nal0 22.37: Pl0 j 24.87; H10 53.3R; T Olal: IOO.ti2
wt.% . Chem ical emp irica l formula: I-I 1lNal0 '1P (base d on 12 a ato ms) . 'Il lc
G lads tone-Dale relationship co mpatibility ( I-(K,IK, ) = 0.(22). Ca ta lanoite
lacks closely crys talloc hemical relationship to other spec ies, but it is the third
sodium phosphate after nahpoite, Nal1HPO.] , and dOl1"manitc,
Nal[J-1 PO. I.2Ih O. Calalanoite is the first genuine evaporite mineral for the
phospha tc groops in the System of Mineralogy. Named afler Luci ano R.
Catalano ( 1890- 1970). Argellline eco nomic geo log ist. Th e mineral limll was
submitted to CN MM N-IMA

143




