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Introduction 
T h e P e r m i a n volcanites which cons t i tu te t h e porphyr ic p l a t fo rm of t h e 

Adige Valley*, about 4000 km 2 wide, a re cut by several hyd ro the rma l 
veins**. These mineral izat ions a re k n o w n f r o m a minerogenet ic and typo-
logic s tandpoin t t h r o u g h n u m e r o u s and i m p o r t a n t s tudies carr ied out by 
several authors***. Only f o r some of these deposits the age has been 
ascertained. Chronologic a t t r ibu t ion f o r m a n y others is stili lacking. 

T h e be t t e r knowledge f inal ly acqui red on t h e s t r a t ig raphy of t h e 
cent ra l pa r t of t h e volcanic p la t form, w h e r e t h e most impor tan t minera l 
concentra t ions occur, al lowed to obta in n e w da ta on the spatial and chro-
nological re la t ionship betvveen volcanites and the included minera l de-
posits. 

Stratigraphy 

T h e P e r m i a n volcanites of Tren t ino-Al to Adige overlie directly t h e 
me tamorph ic basement . Only locally a th in conglomerat ic layer, m a d e u p 
most ly of me tamorph ic debris, separa tes t h e above ment ioned format ions . 
In t h e n o r t h e r n pa r t t h e volcanites come in oontact wi th t h e Ivigna 
Paleozoic grani te . In t h e sou thern pa r t on t h e con t ra ry a s imilar direct 
contact wi th t h e con temporaneous Cima d 'Asta g r an i t e is lacking. 

T h e volcanites m a y be subdivided in t h r e e ma in groups: a lower group 
(about 1000 m thick), ve ry he terogeneous and most ly const i tuted by lat i te-
-andesi t ic and lat i t ic lavas and tu f f s , by rhyodaci t ic ignimbri tes and lavas 
and by conglomerates, volcanic sandstones and sil tstones (TQ in Fig. 1); 
a middle group, w i th an average th ickness r ang ing f r o m 500 to 900 m 
of w e r y la rge and homogeneous layers of rhyodaci t ic ignimbri tes and of 
local and i r r egu la r in tercala t ions of volcanic sandstones and siltstones 
(Q4—Q t in Fig. 1); an u p p e r group, m o r e t h a n 1000 m thick, m a d e of ve ry 

* The series of Permian volcanites of this region is widely illustrated in 
the legend of Fig. 1, to which M. N a r d i n contributed. 

** It exists also, as it will appear later, a sedimentary mineral deposit in 
the "Scisti di Tregiovo" (Tregiovo Shales). 

*** See in bibliography the most important works. 



Explanation of Figure 1 
8—9 F i f t h g r o u p o l m i n e r a l d e p o s i t s ( t ype 2) 
7 L a d i n i a n d i k e s 
Bell. B e l l e r o p h o n F o r m a t i o n 
AvG Val Gardena sandstones w i th local c o n g l o m e r a t i c levels c o n t a i n i n g p o r p h y r y debr is 

a t t h e i r b a s e 
Rl Rhyolitic ignimbrites b r l c k - r e d in co lou r a n d w i t h local v i t r o p h y r e s a t t h e i r b a s e (V) 
T2 Rhyolltlc tuffaceous ignimbrites g r e e n i s h - g r e y in colour , s o m e t i m e s v e r y c o m p a c t 

in t h e b a s a l o r c e n t r a l p o r t i o n a n d w i t h s p o r a d i c i g n i m b r i t i c d e b r i s of t h e R2 
f a c i e s . Loca l i n t e n s i v e r e w o r k i n g t r a c e s a t t h e t o p of t h e leve ls , s o m e t i m e s w i t h 
s a n d y o r c l a y e y b e d s 

M Tregiovo shales, f o r m a t i o n m a d e of sha les , p a r t i a l l y c a l c a r e o u s , w i t h f r e q u e n t 
l a c u s t r i n e c a r b o n a c e o u s f ac i e s m o s t l y a t t h e b a s e of T2. T h e y o c c u r s o m e t i m e s a t 
t h e t o p of T3 a n d T4 o r c o n s t i t u t e local i n t e r b e d d i n g a m o n g t h e b a s a l l a y e r s of 
s o m e r h y o l i t i c l a y e r s . 

6 F o u r t h g r o u p of m i n e r a l d e p o s i t s ( t ype 1) 
K2 Rhyolitic ignimbrites v io le t - red in co lou r w i t h e u h e d r a l p h e n o c r y s t a l s . T h e y a r e 

m o s t l y w h i t e n e d b e c a u s e of h y d r o t h e r m a l - p n e u m a t o l i t i c a u t o m e t a m o r p h i s m . Sub-
vo lcan i c f ac i e s a r e f r e q u e n t . V i t r o p h y r i c f a c i e s a t t h e i r b a s e (V) 

T, Tuffaceous rhyolitic ignimbrites. Mos t ly i g n i m b r i t i c a t t h e i r b a s e w i t h f r a g m e n t a l or 
s p h e r o l d i c b o d i e s of t h e s a m e n a t u r e as t h e m a t r i x . T h e y a r e t u f f a c e o u s i n t h e 
m i d d l e p a r t s , a n d s a n d y - c o n g l o m e r a t i c w i t h I n t e n s i v e r e w o r k i n g a n d w i t h l a c u s t r i n e 
b e d s in t h e u p p e r p a r t s 

R3D Rhyolitic domes w i t h g rea t p i n k f e l d s p a r s w i t h r e s o r p t i o n b o r d e r s . T h e y a r e 
g e n e t i c a l l y c o r r e l a t e d w i t h t h e r h y o l i t i c e o m p l e x R3 

R 3L Rhyolitic lavas R 3 

R3 Rhyo l i t i c i g n i m b r i t e s v io le t -p ink in co lour , h igh ly w h i t e n e d b e c a u s e of h y d r o -
t h e r m a l - p n e u m a t o l i t i c a u t o m e t a m o r p h i s m . V i t r o p h y r i c f ac i e s a t t h e i r b a s e (V) 

T4 Volcanic breccias, a n d conglomerates, sandstones a n d siltstones d e r i v e d f r o m 
eros ion a n d r e w o r k i n g of u n d e r l y i n g Q3, Q2, a n d c h i e f l y Qt i g n i m b r i t e s . A t t h e 
ba sa l p a r t of t h e c o m p l e x t u f f a c e o u s - c o n g l o m e r a t i c levels f r e q u e n t l y o c c u r 

5 E ros ion 
4 T h i r d g r o u p of m i n e r a l d e p o s i t s ( t ype 1) 
3 V o l c a n o - t e c t o n i c r o c k s 
Q1 Quartzlatitic a n d rhyodacitic ignimbrites d a r k - g r e y in c o l o u r w i t h v io lescen t o r 

r e d d i s h s h a d i n g 
Ts Conglomeratic tuffs w i t h bo th l ava a n d tu f f inc lus ions de r ived f r o m t h e basa l 

c o m p l e x TQ. Th i s leve l r e p r e s e n t s a c o n t e m p o r a n e o u s p h a s e of t h e b a s a l v o l c a n i c 
s y s t e m w i t h t h e e f f u s i o n s of t h e <?,—Qt c o m p l e x 

q2 Quartzlatitic ignimbrites v io l e scen t - r ed a n d b r i c k - r e d in co lou r w i t h a h igh 
c o n t e n t of b i o t i t e 

Tc Rhyodacitic conglomeratic tuffs w i t h loca l c o n g l o m e r a t i c i g n i m b r i t i c f a c i e s ; t h e 
c o n g l o m e r a t i c e l emen t s , o f t en p r e s e n t i n g r e m a r k a b l e sizes, a r e f r e q u e n t i y of t h e 
s a m e n a t u r e a s t h e m a t r i x . Phy l l i t i c c las t ies a r e r a r e 

Q 3D Rhyodacitic domes with g rea t p i n k f e l d s p a r s , con t a ined or gene t i ca l ly c o r r e l a t e d to 
r h y o d a c i t i c c o m p l e x Q3 

Q s Rhyodacitic ignimbrites g r een o r g r e y i s h g r e e n in co lou r ; t h e y a r e loca l ly r ed 
b e c a u s e of s u p e r f i c i a l w e a t h e r i n g o r w h i t e n e d b e c a u s e of h y d r o t h e r m a l - p n e u m a -
tol i t ic w e a t h e r i n g 

T, Quartzlatitic conglomeratic a n d sandy tuffs r ed in co lour a n d p a r t i a l l y r e w o r k e d ; 
t h e y a r e g e n e t i c a l l y c o r r e l a t e d w i t h t h e i g n i m b r i t i c c o m p l e x Q4 

Q t R h y o d a c i t i c a n d qua r t z l a t i t i c i g n i m b r i t e s d a r k r ed in co lou r w i t h a h i g h c o n t e n t 
of b i o t i t e 

2 F i r s t a n d s e c o n d g r o u p of m i n e r a l d e p o s i t s ( t ype 1) 
TQ Trachiandesites a n d quartzlatites of t h e b a s a l vo lcan ic c o m p l e x 
CB Phyllitic transgressive conglomerate s o m e t i m e s a t t h e b a s e of t h e vo lcan ic p la t -

f o r m a n d loca l ly (Mt. Rasc iesa) i n t e r b e d d e d b e t w e e n two q u a r t z l a t i t e i g n i m b r i t i c 
l a y e r s 

G Hercynian granites 
1 F i r s t g r o u p of m i n e r a l depos i t s 
BC Metamorphic basement 
1 Vignola , V a l a r v e i n s 
2 N o g a r e v e i n s 
3 V o l c a n o - t e c t o n i c f a u l t s 
4 T e r l a n o v e i n s 
5 E ros ion s u r f a c e 
6 M o n t a g i u v e i n s 
7 L a d i n i a n p o r p h y r i t i c d i k e s 
8 S . E l e n a v e i n s 

9 C a m p e g n o , Va l l a r sa , Pozzi a n d P r e s t a v e l v e i n s 
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Fig. 1. Stratigraphic schema of the Permian volcanites and correlated mineral deposits in the Alto Adige region 



wide layers of rhyolitic ignimbrites, minor amounts of rhyolitic lavas, thick 
tuffaceous-ignimbrit ic and conglomeratic levels and discontinous, mostly 
lacustrine, sedimentary intercalations (R3—R, in Fig. 1). 

The levels T7—T2 in Figure 1 represent the sedimentary-volcanic and 
sedimentary layers, interbedded with the proper volcanic layers. At the 
basis of each layer in the R ; l—R, group vi trophyric lenses may occur (V). 

Erosion processes, which accumulated thick sandy-conglomeratic de-
posits (T4), give evidence of a qui te long interrupt ion of volcanic activity. 
At the end of this rhyodacitic cycle, a volcanic-tectonic collapse took plače; 
in the result ing depressions, about 1000 m deep, the sedimentary Tregiovo 
formation and later the rhyolitic serie (R;1—R,) piled up. 

In Figure 2 the extent and thickness of porphyries in the examined 
area are shown. The greatest thickness occurs between Bolzano' and Trento. 
During the Permian this area was a morphological "high" separat ing the 
Carnic basin to the NE f rom the Lombard basin to the SW. According to 
this paleogeographic situation the thickness of the Permian sandstones 
(Val Gardena sandstones), which accumulated af te r the end of the volcanic 
activity, became greatest in the above mentioned basins and smallest on 
the porphyry pla t form (Fig. 3). 

In the central part of the volcanic pla t form a t rough occurs near 
Bolzano in which the Permian sandstones reach a thickness of 200 m. 
The trough probably represents a collapse s t ructure following the end of 
the volcanic activity. 

The isopach map clearly shows that the thickness of the Upper 
Permian "Bellerophon formation", described by one of the present authors 
( B r u s c a , D e s s a u , J e n s e n , P e r n a , 1971), is qui te different 
f rom that of the Permian sandstones. The greatest thickness stili cor-
responds to' t h e Carnic basin in the NE region; this thickness progres-
sively decreases westward to- become null in the Giudicarie area. The 
Triassic sedimentation then took plače, beginning with clays, silts and 
sandstones and then being characterized by calcareous and dolomitic 
precipitation. The thickness of the Permo-Triassic series averages about 
1500 m, the whole thickness being about 4000 m. 

The Mineral Deposits in the Volcanites 
In a previous work ( D e s s a u , P e r n a , 1966) the di f ferent mineral 

deposits have been separated taking into' account both geologic-strati-
graphic and geochemical characters. This separation is confirmed and 
fu r the r proved. 

According to their paragenetic associations these mineral deposits can 
be subdivided in two main types: 

1. Stockwork including veins of variable thickness. Galena and spha-
lerite a re associated with minor amounts of arsenopyrite and other sul-
phides. The gangue is mostly formed of quartz. The wall rocks are 
highly f rac tured and propylitized. 

2. Veins sharply cutting f resh wall rocks. They are chiefly made ot 
fluorite, barite, quartz and carbonates with minor amounts of galena and 
sphalerite. 



Fig. 2. Isopachs of the volcanic platform 
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Fig. 3. Isopachs of the Val Ga rdena Sandstones and minera l occurrences of u r a n i u m (O); lead, zine, copper, f luorite, bar i te ( x ) 



Among the ore bodies of the metamorphic basement some discordant 
veins occur, fo r instance Valar, La Pamera, Cinquevalli, Vignola and Cima 
d 'Orno (first group). According to some authors, chiefly D i C o l b e r -
t a l d o (1965b), B a r i l l a r i , J o b s t r a i b i z e r , O m e n e t t o (1966), 
O m e n e t t o i (1970), a genetic relationship exists between the above 
mentioned mineral deposits and those of Nogare, Quadrate, Palu del 
Fersina which occur in the basal levels of the Permian volcanites (TQ) 
(second group). 

As demonstrated by M u r a r a (1966) and O m e n e t t o (1970), t he 
mineral deposits of the basal volcanic series a re strictly correlated witb 
the same volcanic effusions. Their age is therefore strictly subsequent to 
the erupt ive phase. This is demonstrated by the high propylitization and 
by the K-feldspar deuteresis of the andesitic wall rocks; fu r the r studies 
by D'A m i c o , V e n t u r e l l i (1968) added new evidence to this fact. 
These mineral deposits range f rom cata- to mesothermal. 

Another group of mineral deposits occurs in the rhyodacitic-quartz-
latitic complex (Q4—Q,) (third group). They include the mineral deposits 
of Terlano, Nalles, some mineral deposits of the Sarent ino Valley of recent 
discovery and perhaps some occurrences of the Valsugana Valley. The best 
known mineral deposit of this type is tha t of Terlano (Q;i and Q :D). 
B a r n a b a (1961) classified this ore body as belonging to the vein type 
with several generations of arsenopyrite, pyrrhotyte , sphalerite, galena, 
chalcopyrite and pyrite. It ranges f rom cata-mesothermal to epithermal. 
This au thor ascribes this mineralization to the last phases of the Permian 
volcanism. The veins stop against a horizontal sedimentary leve!, which 
is considered as a blanket to the ascending solutions. The present know-
ledge of the volcanic s t ra t igraphy leads us to di f ferent conclusions. Here-
a f t e r the synthesis of t h e geological history is reported: 

Deposition of t h e volcanic basal complex (TQ); deposition of the 
rhyodacitic complex (Q4—Q,) wi th intrusion and extrusion of domes 
(Q.,D), followed by volcano-tectonic collapse; sett lement of the mineral 
deposit of Terlano in the domes Q3D and in the ignimbrites Q:1. Erosion 
of the complex with filling of both erosional and volcano-tectonic depres-
sion wi th sediments T4. These sediments correspond to the "tuffaceous 
horizon", which B a r n a b a describes in his paper. They also correspond 
to the "Scisti di Tregiovo" in which M o s 11 e r recognized mineralized 
ignimbritic clastics. The "Scisti di Tregiovo" represent a lacustrine episode 
within the volcanites. Near Bolzano is the eas tem edge of the basin which 
becomes more deep near the Tregiovo village. More westward the Tregiovo 
basin passes into the Collio basin. 

Near Tregiovo in Non Valley and at S. Giacomo (Nalles) and Nop 
(Renom) near Bolzano some galena and sphaleri te sedimentary deposits 
occur. M o s t l e r (1966) thinks that the metals of the occurrences of 
Tregiovo became f rom the leaching of the volcanites and of their vein 
deposits. D e s s a u and P e r n a (1966) think that an extrusive-sedimen-
tary origin is more probable. Upon the erosion surface of the quartzlat i te-
-rhyodacitic complex (Q4—Q,) and their mineral deposits and upon the 



products of this erosion (T4), t h e rhyolitic volcanites are superimposed 
(R3, R J . These volcanites widespread f rom Merano to Trento. The Terlano 
and co-genetic mineral occurrences belong to an intravolcanic phase. They 
are therefore of Hercynian age. 

The middle rhyolitic horizon (R„) is cut by a vein of the first type 
(fourth group). This is the Montagiu old mine, which differs in many 
aspects, chiefly wi th regard to its paragenesis, f rom t h e more numerous 
veins of the central par t of the volcanic platform. This epithermal deposit 
contains galena and quite f requent antimonial and arsenical te thrahedri tes 
with abundant chalcopyrite ( D e s s a u - D u c h i , 1970). M a u c h e r 
(1955) found the Permian Val Gardena sandstones filling an erosional 
hole of the vein, whose age is therefore Hercynian. 

Fluorite, barite, calcite and quartz veins, with minor amounts of galena 
and sphalerite, cut t h e R3 and R, levels (Fig. 1) of the rhyolitic complex 
(fifth. group). They belong to t h e mineral deposits of the 2 n d type. Ali 
previous authors regard these mineral deposits as of Tert iary age or, 
at least, of post-Triassic age ( G i u s s a n i - L e o n a r d e l l i , 1966a and b; 
F u g a n t i - M o r t e a n i - V u i l l e r m i n , 1966; V u i l l e r m i n 1965 
and 1966). Only D e s s a u - P e r n a (1966) re fer these depositions to an 
Upper Permian or Lower Triassic age. 

In some cases these bodies cut some mafic porphyrit ic Ladinian dikes*. 
More detailed s tructural studies lead to the conclusion that these 

fluorit ic veins a re strongly correlated to the recent Labinian phase (Young 
Labinian phase). 

The evidences a re the following: 
a) The mineral deposits r ange f rom meso- to epithermal. Postulat ing a 

Tert iary age the superimposed pile of sediments (about 4 km) would have 
caused a higher and almost constant thermal i ty among the di f ferent veins. 
As a mat ter of fact the Vallarsa and Prestave! veins are mesothermal, 
whereas t h e S. Elena vein, which is only 5 km far f r o m Vallarsa Nord, 
is epithermal. 

b) A vertical zoning exists wi th increasing bari te amounts in the upper 
part. This zoning is very clearly repeated also in the horizontal plane going 
f a r away f rom the center of the mineralized zone. From Figure 4, in fact, 
in the marginal portion of the p la t form calcite and bar i te veins are 
distributed, which result separated f rom the fluoritic ones by a r ing of 
f luori te and bar i te veins. The composition of the galena ( D e s s a u -
P e r n a , 1966) also reveals a slight variation in the oligo-elements 
content as one passes f rom one vein to another one. 

c) Some veins, for instance the Moena, and specially S. Elena (as result 
of recent drilling), penet ra te into the Permian sandstones (Val Gardena 
sandstones). They are therefore younger than Upper Permian. 

* It was already known that the veins of Campegno mine (Bolzano) was 
included in a fracture together (in "composite association") with a porphyritic 
vein ( D e s s a u - P e r n a , 1966). 



d) Some veins, f o r example Prestavel , Pozzi, S. Elena, cut t h e La-
dinian porphyri tes*; others (Campegno and Moena) a re associated w i th 
them; t h e f luor i t ic veins a r e t he r e fo r e of Ladin ian age o r sl ightly more 
recent . 

e) For the mineral ized f r ac tu re s some au thors postula ted a Ter t i a ry 
age. Recent s t ruc tu ra l s tudies in th is zone and in the n e a r dolomitic 
moun ta ins enabled to d i f f e ren t i a t e some complicated f ields of forces, aged 
be tween t h e Werfen ian-Anis ian and Ladinian-Carnic . These f ields don' t 
occur in the Jurass ic-Cretaceous sediments nearby**. In such f r ac tu re s 
t h e veins of Pres tavel , Pozzi and S. Elena a r e contained. 

f) In his paper M! a r t i n i (1964) repor t s a series of analysis of the 
f luor ine content of the volcanites of Castelrotto. This au tho r s tates t ha t 
in t h e volcanites t h e f luor ine content is about 345 ppm. Such a lbw 
content should be expla ined as an ef fec t of t h e leaching of f luor ine , which 
could h a v e fo rmed t h e f luor i t e veins. The high f luor ine content of t h e 
s t r eam w a t e r ( D a l P A g l i o , M i t t e m p e r g h e r , T e d e s c o , 1966) 
indicates a s t rong presen t leaching of f luor ine in t h e volcanic p la t fo rm. 
The analysis w e r e howeve r pe r fo rmed only on a very l imited por t ion of t h e 
volcanic series. According to the au tho r himself the remobilized f luor ine 
would have given an amoun t of f luor i te 1000 t imes g rea te r t h a n tha t 
occurr ing in ali k n o w n veins. 

E m i l i a n i - G a n d o l f i (1964) showed t h a t in the grani te of P r e -
dazzo, f luor i t e is the most a b u n d a n t accessory mineral . It seems pe rhaps 
be t t e r to corre la te t h e f luor i te occurrence t o t h e Monzoni in t rus ive body 
r a the r t h a n w i th t h e P e r m i a n volcanites. 

T h e fol lowing volcanic act ivi ty of Veneto region rang ing f r o m Eocene 
to Lower Oligocene, is qui te displaced sou thwards and didn ' t g ive plače 
to k n o w n minera l deposits ( M o r a n d i - P e r n a , 1970). The s a m e is 
ver i f ied in the čase of t h e Ter t i a ry grani tes of Adamel lo and Vedre t t e di 
Ries, w h e r e nO' mineral izat ion correlated wi th these in t rus ions occurs 
nearby . 

g) T h e gravimetr ic survey reveals some posi t ive anomalies exact ly in 
t h e cent ra l pa r t of the p l a t f o r m nea r Bolzano whe re f luori t ic minera l iza-
t ions occur. More sou thward and eastvvard a series of nega t ive anomalies 
is k n o w n ( M o r e l l i - D a l C i n - S e m e n z a , 1968). We th ink tha t 
these anomalies have t o be correlated wi th a local deep magmat ic body. 
The Triassic magmat i c phenomena would represent a more eas tward 
1'eactivation of the Hercynian magmat i sm. 

T h e d i f f e ren t above ment ioned a rgumen t s f i t wel l wi th t h e correlat ion 
of t h e f luor i te deposits wi th the Triassic grani t ic cen te r of Predazzo-

* Some samples from porphyritic veins intersected by fluorine mineraliza-
tions (Prestavel and Pozzi veins) have been analyzed after the presentation of 
this paper to the Symposium. The chemical analyses have shown that the 
porphyrites composition is rather close to that of alkali-rocks. This suggests 
the possibility of their correlation with the Ladinian volcanic activity since 
volcanites from South Tirol (ignimbrites s. 1.) are calc-alkali rocks. 

** Clear traces of tectonic activities related with Montenegrino-Labinian 
phases. 



Monzoni. Such conclusion wouldn ' t cut ou t the possibility of a d i f fe ren t 
origin; such as tha t , not too p robab le in our opinion, of a la tera l se-
cretion of t h e f luor ine f r o m t h e volcanites or a descent* of mineral ized 
w a t e r f r o m over laying sediments. 

Conclusion 

As shown in t h e most recent studies, t h e minera l deposits of t h e 
Sou the rn Alps can ' t be correlated w i th a single metal logenic Ter t ia ry 
period (Alpidic age); types, genesis, geologie features , ages, paragenesis 
and the rmal i ty a re on t h e cont ra ry ve ry d i f fe ren t . 

With th is contr ibut ion, in wich da t a a r e too much summarized , an 
a t t empt has been m a d e t o improve t h e classification of t h e volcanic minera l 

* From synsedimentary reactivated faults. 

Explanation of Figure 4 
Type 1 

(Pb, Zn, Fe, Cu disseminated veins in propylitized wall roeks) 
a First group (mineral deposits in the metamorphic basement: they are not 

shown in the present map) 
b Second group (mineral deposits in the basal volcanic series): Al Palu del 

Fersina; A2 S. Orsola; A3 Nogare, Quadrate; A4 Viarago; A5 Vallalta 
(mercury mine, may be remobilized or more recent); A6 Malga Baessa; 
A7 Monte Zaccon (in this group or in the fourth one); A8 Lavarost 
(Al, A2, A3, A4 are Pb, Zn, Cu mineral deposits with subordinated 
gangue. A6, A7, A8 are mainly fluorite, barite, quartz veins in pro-
pylitized wall roeks) 

c Third group (mineral deposits in the rhyodacitic-quartzlatitic series): 
BI Tires; B2 Terlano; B3 Nalles; B4 Rio Danza; B5 Palu di Tremole; 
B6 Val Rabiola; B7 Collalbo; B8 Paneveggio; B9 Darzo; B10 Rio Gris-
siano; B i l Val Sarentina; B12 Rio di Nova; B13 Lago di Cece; B14 Pon-
ticino; B15 Castel Vanga; B16 Rio del Passo; B17 Nop; B18 Passo di 
Valles; B19 Forte Buso; B20 Lago di Bocche 

d Fourth group (mineral deposit in the rhyolitic series): C1 Montagiu 
(occurs also U) 

Type 2 
(F, Ba veins in sharp contact with fresh wall roeks) 

e, f , g Fifth group (mineral deposits in the rhyolitic series): DI Castelvecchio; 
D2 Campegno; D3 Maso Gummer; D4 Čase a Prato; D5 Grotta; D6 Val-
larsa Nord, Wolf; D7 Vallarsa Sud; D8 Aldino; D9 Masi Bianchi; D10 
Moena; Dll Prestavel; D12 Pozzi; D13 Časa Bolenga; D14 Stue; D15 
Cadino; D16 Laste; D17 Fontane Fredde; D18 La Cugola. (e prevailing 
barite; / fluorite and barite; g prevailing fluorite) 

e',f',g' Mineralized belts of this group; e' prevailing barite (and sometimes 
calcite); f fluorite and barite; g' prevailing fluorite 

h Uranium occurrences (epigenic hydrothermal-fumarolic deposits in the 
rhyolitic series): E1 Novazza; E2 Nalles; E3 Avelengo; E4 Maso Tinner; 
E5 S. Osvaldo; E6 Maso Ghelf; E7 Valle di S.Martino; E8 Montagiu; 
E9 Forcella di Bombasel 



Fig, 4. Distribution of hydrothermal occurrences in the Permian volcanites of Trentino-Alto Adige 



deposits: on t h e whole, f ive g roups of mine ra l deposits occur wi th distinct 
character is t ic and age. Par t i cu la r ly in teres t ing is t h e chronologic a t t r ibu-
tion of t h e f luor i t ic veins of t h e u p p e r volcanic complex, which resul ted 
of Triassic age. 

T h e au thors a r e car ry ing out more exhaus t ive s tudies to get a def in i t ive 
conclusion. 
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S U M M A R Y 

The Pe rmian volcanites of Adige Valley a re cut by several hydro-
t h e r m a l veins. The mineral iza t ion involved also t h e upper por t ion of 
under lay ing me tamorph ic basement (first g roup of minera l deposits). 
According to the i r paragenet ic associations t h e minera l deposits of the 
P e r m i a n volcanites can be subdivided in t w o ma in types: 

1. S tockwork including veins of var iable thickness m a d e of galena and 
sphaler i te w i th minor amoun t s of a r senopyr i te in quar tz gangue pe rmea t -
ing higly f r ac tu red and propyli t ized wall rocks (second, th i rd , f o u r t h 
groups of minera l deposits). 
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2. Veins made of fluorite, barite, quartz, carbonates and small amounts 
of galena and sphaleri te cutt ing regularly f resh rocks with sharp contacts 
(fif th group of mineral deposits). 

The above mentioned mineral deposits a re different even f rom the 
geological point of view. They can namely be related to di f ferent stages 
of volcanic activity. The Trentino-Alto Adige volcanites can b e subdivided 
into a middle-lower complex and into an upper one. The former are 
represented by latitandesitic and rhyodacitic lavas and ignimbrites in the 
lower part , and by rhyodacitic ignimbrites in the upper part . The lat ter 
ones are mainly represented by rhyolitic ignimbrites. 

At the end of the first volcanic stage a strong volcano-tectonic activity 
took plače, followed by thick conglomeratic-arenaceous deposition. Such 
sedimentation, separating the middle-lower volcanites f rom the upper 
ones, represents a quite long erosion phase coinciding wi th volcanic 
inactivity. 

The mineral deposits of the first type, characterized by sulphide abun-
dance, cut t h e middle-lower volcanites. They are in tu rn cut by the above 
mentioned erosion surface which separates the groups of volcanites. The 
vein mineralizations characterized by f luor i te abundance cut, on the 
contrary, the whole volcanic series. Therefore the first type of mineral 
deposits is of the same Permian age as the earlier volcanic activity; the 
second one is clearly more recent and of Ladinian age. 

D I S C U S S I O N 

Maucher: Ich habe das erste Diapositiv nicht ganz verstanden, diirf te 
ich es noch einmal sehen, mit dem Prof i l durch die Porphyrgange. In dem 
Schemaprofi l sind die »ladinischen« Gange eingezeichnet von der tiefsten 
Stelle des Profi ls (Phyllite) bis durch den Bellerophon-Kalk. Ist eine 
Stelle im Gelande bekannt , wo die »ladinischen« Gange den Bellerophon-
Kalk durchschneiden? 

Bakos: I filoni mineralizzati a f luori te sono conosciuti sino alle «Arena-
rie di Val Gardena». Cio si osserva, per esempio, a S. Elena (Nova Ponente) 
ed in agro di Moena (Val di Fassa). I filoni porfiritici ladinici sono noti 
nelle vulcaniti e soprat tut to nella serie triassica. Recentemente sono stati 
individuati alcuni filoni porfiritici nella «Formazione a Bellerophon® della 
bassa Val di F iemme (Monte Cucal). 


