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Thnnelling through the Swiss Central Alps : a
museum perspective

ANTOGNINI M. (Museo cantonale di storia nat urale,

Lugano )(lIlarco.Wl!og nini@ti,ell)

The 57k111 wor ld record length Gott hard new high speed rai l

tunnel (A lpTransit) IS being excavated 1Il ce ntral

Switze r land , This giant project presen ts an unrivall ed

opportunity to learn more about alpine geo logy and

mineralogy. World-famous minera logical locali ties (e.g. Aar

and Gotthard massifs) will be crossed at dep ths. Regional

geology is domi nate d by metamorphic rocks of the lower

Penn inic units (granitic gneisses) and externa l crys talline

massifs (Aa r and Gott hard; gneisses, schists, amphibolites).

Finest minera ls arc usua lly nested in "Alpine fissure veins".

In order to ass ure the acqui sit ion and conservation of crystals

found during excavation works, provincial governments

(Cantons, equivalent to French Departementy involved by the

AlpTransit project decided to clearly state the necessary

mea sures .

In the present paper we will describe the situation in Canton

Ticino, the only Canton where a museum of natu ral history

is direc tly concerned with this projec t and that hosts 30 of the

57km long drives of planned tunne ls. On the basis of the

recently approved (200 I)-e nvironme ntal pro tection law, the

Canton Ticino jurisdiction matters as far as rocks and crystal

co llec ting are concerned. Furthermore, in order to defi ne all

detai ls regardin g the Alp'Trans it project, an agreemen t

be tween the main contractor (A lpTransit SA) and

Government (Canton Ticino) was signed in 200 I . To cope
with this engage ment a part-time jo b for a geo logist has been

created at the museum where all the sampled materials are

going to be stocked. Duties envisaged for this job include

regular inspections at construction sites, sampling of rock

and crystals, cleaning and conservation of spec imens,

exhibitio n and publi cation of most relevant discoveries.
Another important task is to make the workers of this inter
national joint venture contractor aware of the scientific

wea lth of crystals in order to avoid picking of valuabl e

material.

Curre ntly, ju st over 5km of twin main tunne ls are excavated
(predo minantly by a hard rock TBM with a 8.8m diameter)

in the first section in Ticino. Up to now the monotonous

lower Penninic granitic gneisses did not host important

fissure veins and only a few small-sized samples were

co llected. Locally, unfavourable geological con di tions

related to the crossing of kakirite zones (fault breccias and

fault gouge) co mplicate d the whole scenario. Nevertheless

nineteen pha ses have been identi fied . As expected, major

discover ies will probably be done towar ds the northern
section, when the Gotthard massif will be crossed .

New type minerals from Gnlilela, Minas Gerais,
. Brazil :coutinhoite and Iindbergite. /

./
ATENCIO. D. (lnstituto de Geociencias, Universidade de
Sao Paulo, Brazi l) [datencio tir usp.br}

The municipality having the largest number of Brazilian type
minera ls is Ga lilcia , Minas Gerai s. There, the Sap ucaia mine
has been con sidered the type locality for frondel ite, faheyite,
moraesite, ave linoite, bar bosa litc, tavorite, and lipscombite.
However, avelinoite has been discred ited as identical to
cyr ilovite, and " lipscorn bite" from Ga lileia, with Mn or Fe 3+

predominant over Fe2+ in the A-site , has a different chemical
composition from the synt hetic compound previously named
as lipscomb ite. Hence, the Czec h Repu blic mineral , with the
same compos ition as the original synthetic lipscombite,
should be co nsidered as the true type specimen for
lipscombite. Coutinhoite (Atencio et al. 2004a) and
lindbergite (Atencio et al. 2004b) are two new minera ls now
described fro m Ga lile ia, Co ut inhoi te, ideally

ThxBal l,2x)(H20)yCU02hSi50 13'H20, with 0:5;x:5;0 .5 and
0:5;y:5;(2+x), occurs as a seco ndary hydrothermal mi neral in
the Corrego do Uruc um granitic pegmati te, Lavra Urucum,
Galileia. The mineral for ms irreg ular aggregates with very
small curved scales, flaky crys tals, up to 10 ,..IIn long and a
thickness up to abo ut 0.5 urn , Coutinhoite is transparent to
translucent and disp lays a waxy to silky lustre; co lour and
strea k are yellow. It is non-fluorescent. The mineral is ortho
rhomb ic, probab le space group Cmmb. It is prob ably iso
structural with weeksite. Coutinhoite is intimate ly associated
with weeksite, phosp huranylite, .meta-uranocircite and ura
nocircite on muscovite and ' microcl ine. Lind bergite,

Mn( C20 4) '2 H20, is a seco ndary , mineral in the Lavra da

Boca Rica granite pegmatite, Sapucaia do Norte, Ga lile ia. It
occ urs as: ( I) white short prismat ic crystals 0.1 to 0.3 mrn,
interpreted as pse udomorphous after the orthorho mbic
trihydrate, with faces of {100}, {hkO}, {01O}, and {Okl}
forms, rounded edges and twinning on (010); (2) grayish
white aggregates in 0.1 mm thick translucent crusts made up
of interlocked irregularly contoured platelets up to 0 .03 mm
in length. Lindbcrgite is tran sparent, has a w hite st reak.

vitreo us lustre, a perfect cleavage para llel {01O}, and is non 
fluorescent. The mineral is monoclinic, C2/c . Lindbergite is
the Mn-a na log ue of humboldtine and glushins ki te .
Associated minerals are the phosphates triphyl ite, phospho
sider ite, frondelite, strengi te, cyri lovite, bermanite, rockbrid
geite, hureaulite, tavorite, reddingite , heterosi te, laueite, and
unidentified minerals.

References:

Atenc io, D., Car valho, FM.S., Matioli , P.A. (2004a) 
Coutinhoite, a new thor ium uranyl silicate hyd rate from
Urucum mine, Galileia, Minas Gerais, Brazil. Am.
Mineral. 89 (May, in press) .

Atencio, D., Coutinho, J.M .V., Graeser, S., Matioli , P.A.,
Menezes , L.A .D., Filho (2004b) Lindberg ite, a new
manga nese oxalate dihydra te fro m Boca Rica mine,
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Ga lileia , Min as Gerais, Brazil , and other occ urre nces .
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Composition of some peg matitic, hydrothermal
and metamorph ic dravites from the Ur als, Russia

BAKS HEEV, l.A.. KUDRYAVTSEVA O.E. (Lom on osov

M oscow Sta te Un iversity)

Tourmalin e is sta ble over a wide range of co nditions fro m
low temperature hyd roth er mal alteratio n to high grade and
hi gh pressure metam orphi c environme nts, and magm at ic
condi tio ns . We have studied che mical composition of
tourma lines fro m di fferent geological environmen ts . in the

Ural s, includ ing des ilicified peg matite (L ipovskaya min e),
the phlogopite schist and other alterations in the Emerald

mines, propylitic- and listwaenitic-type alterations an d
related veins at the Berezovskoye Au and the Shabrovskoye

talc deposits sit uated in the Middle Ura ls, Syrostanskoye talc
deposi t, E lenovs koye Cu -tou rmalin e dep osit , and
Kochkarskoye Au deposit in the South Ural s, the Chudnoye
A u de pos it in the Polar Urals.

To urma line fro m desi licifie d pegm atite in the Lipovskaya
mi ne associates with car bo nate, andesine, green phlogopite
an d chrysoberyl. On the bas is of classification by Hawthorn e
& Henry (1999) the tou rnial ine is a variety be tween dravite
uvite endmembers with the Few/(Fewl+Mg) ratio (Fe) no

more than 0. 10, the CaJ(Ca+Na) ratio (Ca) is up to 0 .8.

To ur ma line co ntains up to 0.30 apfu E

In the Emera ld mines tourmal ine associates wi th hornblende
and d ifferent F-bearing phyllosil icates, inclu din g phl ogopit e,
paragoni te, margarite , and chlor ite . In di fferent association
tourma lines di ffer by the Fe, Ca values and the F amounts in
the W site. The Fe valu e in drav ite from the ea rlie st albite
hornblende alteration ranges fro m 0. 15 to 0 .22. It is charac
terized by the low F co ntent (0 .00-0.10 apfu) . F co ntent in
dravi te fro m usu al emerald-bea ring phlogopite schists ranges
from 0.00 to 0.38 apfu: the Fe and Ca values range from 0. 16

to 0 .28 and from 0.17 to 0.36, res pectively. Tourmaline from
q uartz-fluori tc-tourma line-ph Iogopite-p lag ioc Iase pockets
and vei nlets is drav ite to "fl uordra vite" (0.23 -0 .52 apfu F)
wi th the Fe and Ca values rangi ng from 0.2 1 to 0 .30 and
from 0.15 to 0.2 7 . To urma line associated wit h the Fe-free
phlogopite and paragonite ce me nti ng brecciated chromi um
spi ne l crystals is F-domi nate d (up to 0.77 apfu) wi th the very
low Fe va lue ranging fro m a to 0.0 1. Dravite associated wi th
paragoni te, margarite and topaz is F-do mi na ted (up to 0 .77
apfu ) wit h the Fe value ranging fro m 0. 24 to 0 .32 . New ly
for med tour ma line from marga rite vein le ts cutted phl ogopite
sc his ts is a varie ty between dravite-"fl uordravi te"
endmcmbcrs wit h the F con ten t, the Fe and Ca va lues
ran ging from 0.04 to 0.7 1apfu , from 0.19 to 0041, and from
0.06 to 0 . 16, respectively. Tourmal ines from ca rbo nate
muscov ite-chlorite ve inlets arc F-poor, The Fe value ranges

0.25 to 0.37 . The FeJ+/Fe(O(al ratio in the Em erald mines

tourmalines ranges fro m 0.03 to 0 .07 . Formatio n tempera ture

for the tourmal ine bearing associat ions estima ted fro m the

bio tite-tour ma line (Co lop ietro & Fr iberg, 1987) and chlorite

(Ca the linea u, 1988) thermometers is 320-490oC.

Tourma line from the propyli tic- type alteration and re lated

veins at the Berezovskoe and Zo lotaya Gora Au deposits, and

Shabrovskoye and Syrostanskoye talc dep osits associates

with the same phy llos ilica tes as we ll as in the Emerald

mines . However both phyllosilicates and tourmal ines are F

free. Th e W site of the se tourmalin es is dominated by OH- or

0 2-. T he X site is dominated by Na or vacancy (up to 0 .55

apfu). The Fe va lue ranges fro m 0.08 to DAO. In Be rezovskoe
tour ma line associated wi th Ni-talc co nta ins Ni up to 0.53

apfu. The Fe3+/Fellltal ratio for above tourmalines is about 0 .5.

Based on ca lculations the tourmalin e ca n be classified as

variet y between the magn esiofoit ite-foit ite- drav ite-sh orl
end me mbers. Formatio n temperat ur e of th e propyli tic

tou rm alines eval uated fro m above thermometers ran ges from

to 250 to 380°C. Tormal ine fro m Elenovskoye is a variety

between sho rl-dravite endmembers . The Fe and Ca values

range from 0.32 to 0.53 and fro m 0.09 to 0.71 . Ch emical

co mpositio n of the tourmalin e is tha t for porph yry-copper

dep osits.

F-free tour maline fro m the listwaenitic-type alteration and
re lated vei ns occ urr ing Berezovskoye associates with quartz,

dolorn ine, pyr oph yll ite, and pyrite. T he W site of the
tourma line is domi nated by OH- or 0 2-, rangi ng 0 .12 to 0.93 .

and fro m 0. 18 to 0.88 , respective ly. Th e X site is dominated

by Na or vacancy rangi ng from 0.34 to 0 .87 and from 0.12 to

0.65, respective ly. T he Fe value ranges from 0 .08 to 0 .12 .
This tour maline ca n be classified as variety between the

magnesiofoitite-dravite endmembers . For ma tion temperature

of th e tourma line estimate d from fl uid inclusio ns in

assoc iate d qu artz is 300-330oC.

Tour ma line fro m the co ntacted me tamorphosed hydroth er

mal alteratio n in the Koc hkarskoye Au deposit and host

schist in the Chud noye Au depositi is sho rl-fo itite to dravite
m ugnes io foi ti te wi th the Fe valu e and N a (apfu) ran g ing

from 0.2 1 to 0 .72 and from 0.27 to 0 .92, res pective ly

Co lopietro M.R. , Fri berg L.M . GSA, 1987 Abs trac ts.

140176.
Cathe lineau M. Clay Mi ner. 1988. V. 23. P.47 1-485 .
Hawthorne , ES . & Henry, DJ . 1999. 1t (2). P.

Fersman museum database information system 
a tool for collections management, scientific
attribution of mineral specimens and new

acquisitions.

BELAKOVSKIY, D.I. (Fersman Minera logi ca l Museum,
RAS, Moscow, Russ ia) (dIll Z@fllllll.l"lI)


