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ABSTRACT - Preinfalk C„ Fuganti A., Morteani G., 1998 - The gold of thè Fersina river (Province of 
Trento, Northern Italy). A study of thè behaviour of gold grains during river transport. [L’oro del torrente 
Fersina (Provincia di Trento, Italia settentrionale). Uno studio sul comportamento delle particelle d'oro 
trasportate dal torrente]. Sludi Trent. Sci. Nat., Acta Geo!., voi. 73, pp. 99-105.

The gold contents of thè lead-zinc ores of thè now closed mines of Viarago, Prementii and of thè area of Palù 
in thè Val Fersina (Province of Trento, Northern Italy) are on average around 0.25 ppm with sporadic values 
up to 20 ppm. The silver contents are between 2 and 57 ppm. The first information on mining activities in thè 
given area is from 1330, thè most intense mining was between 1400 and 1500 and thè mining activity ended 
definitely in 1940. These gold contents lead to gold contents in thè sediments of thè Fersina river. Due to thè 
rapid erosion and quick river transport in thè mountaineous area most of thè gold grains show no signs of 
deformation or leaching of thè silver contents. The erosion and transport rate is so high, that in thè river 
sediments also euhedral sulphide grains, originating forni thè primary mineralizations are present.
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1. INTRODUCTION AND PROBLEM

In thè sediments of thè Fersina river draining 
thè omonimous valley in thè Province of Trento 
(N Italy) traces of gold can be found by panning. 
The Val Fersina, also known as Val dei Mocheni, 
joins thè Valsugana near thè town of Pergine. In 
Fig. 1 a geologica! sketch map showing also thè 
topography is given.

The gold found in thè Fersina river comes 
from thè many small gold-bearing lead-zinc mi­
neralizations which are found in thè mountains 
along thè Fersina river. Many of them have been 

mined for lead and zinc in former times. The first 
historical record of mining in thè Val Fersina area 
is from 1330.

The mines were most active from 1400 to 
1500. Mining for sulphides went on until about 
1940 with varying, but in generai decreasing suc­
cess (Dessau & Perna, 1966; Omenetto & Deto- 
maso, 1970).

In this paper thè morphology and thè gold/ 
silver ratios of thè alluvial gold found in thè Fersi­
na river are studied in order to discuss thè weath- 
ering and erosion of thè primary deposits and thè 
changes of thè gold grain morphology during river 
transport.



100 PRE1NFALK, FUGANTI, MORTEANI

2. GEOLOGY

Fig. 1 gives in a simplified geological sketch 
map as redrawn from thè Carta Geologica d'Italia, 
1:100.000, Sheet 21 (Servizio Geologico d’Italia, 
1968) and thè location of thè most important min- 
ing areas of thè Fersina river valley. Those miner- 
alizations are found at Viarago and Prementii near 
Canezza and in thè area of Palù del Fersina (Er- 
demolo, Laner, Knappenwald and Frotten). The 
map shows that thè mineralizations are located 
along thè outcrop of thè basai levels of thè Permi- 
an pile of lava flows forming thè volcanic complex 
currently called in thè regional literature “Tavola­
to Porfirico Alesino” (TPA) or Atesina Volcanic 
Complex (AVC) (Barth et al., 1993). According 
to an idealized stratigraphic succession in its south­
ern part thè AVC consists of a lower group com- 
posed mainly of andesitic, trachyrhyolitc, rhyodac-

Fig. 1 - Mining areas of Viarago and Prementii near St. 
Orsola and in thè area of Paiù del Fersina (Erdemolo, Laner. 
Knappenwald and Frotten) in a simplified geological sketch 
map as redrawn from thè Carta Geologica d’Italia, Sheet 
21. Trento (Servizio Geologico d’Italia, 1968).
Fig. 1 - Schizzo geologico raffigurante l'ubicazione delle 
miniere di Viarago e Prementii nei pressi di S. Orsola e nella 
zona di Palù del Fersina (Erdemolo. Laner, Knappenwald e 
Frotten) rielaborato dalla Carta Geologica d’Italia, Foglio 
21. Trento (Servizio Geologico d’Italia, 1968).

itic, dacitic and again andesitic lavas and an upper 
group consisting of rhyodacitic, rhyodacitic-rhy- 
olitic and rhyolitic lavas and ignimbrites (Di Bat- 
tistini et al., 1989; D’Amico & Venturelli. 1968; 
Barth et al., 1993). The sulphide mineralizations 
are related to a late magmatic intense propylitiza- 
tion of thè andesitic and dacitic to rhyodacitic rock 
sequences of thè lower horizon as described e.g- 
by Morteani (1966) and Burtet Fabris et al. 
(1974). Rejuvenated radiometrie ages speak in fa- 
vour of an additional, but low temperature over- 
print (<300 °C, more likely 130 to 190 °C) during 
Middle to LateTriassic times (Barth et al., 1993).

The Permian volcanic rocks cover thè Per- 
mian basai conglomerates called “Conglomerato 
di Ponte Gardena”. The conglomerates are under- 
lain in turn by thè crystalline basement consisting 
of quartz phyllites, thè so called “phyllites of thè 
Valsugana” of supposed pre-Paleozoic and/or 
Paleozoic age.

The mineralization of Viarago was worked 
intermittently until 1940 on thè veins Fontanelle 
and Paolo. The thickness of these main veins is 
reported to be about 1 meter and thè mineraliza­
tion is described as chalcopyrite, galena, pyrite and 
sphalerite in a quartz gangue. The copper coment 
of thè ore is around 6% and thè silver coment is 
reported as 0.06% (Omenetto & Detomaso. 1970).

The mine of Prementii consists only of some 
small adits opened around 1928 (Burtet Fabris et 
al., 1974). The mineralization consists of berthie- 
rite, stibnite, galena, marcasite, arsenopyrite, and 
kermesite.

In both mining areas no native gold was de- 
tected by ore microscopy.

In thè area of Palù del Fersina thè relics of 
many small mines can be found stili now at Er­
demolo, Frotten, Knappenwald and Laner. The 
mineralization occurs as small veins and dissemi- 
nated within strongly altered dacites. Pyrite is thè 
most important ore minerai, followed by galena, 
pyrrhotite, sphalerite, chalcopyrite, rare arsenopy­
rite, tetrahedrite, polybasite, fluorite, and barite. 
Omenetto & Detomaso (1970) describe in thè ores 
of thè area of Palù native gold included in pyrite. 
Such parageneses are typical of base and precious 
metal mineralizations connected with propylitic 
alteration and late to postmagmatic hydrothermal 
activity (Maucher, 1959; Morteani, 1966; Mura- 
ra. 1966).

In order to assess thè gold potential of thè 
ores of thè Val Fersina some typical ores collected 
from thè dumps have been analysed for gold and 
silver. From Tab. 1 il can be seen that thè gold 
contents are on average 0.25 ppm, only in one case 
20 ppm are found.
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Tab. 1 - Gold and silver contents in typical ores from thè 
different lead and zinc mineralizations of thè Valle dei 
Mocheni.
Tab. ! - Contenuto d’oro e d'argento in differenti minera­
lizzazioni di piombo e zinco della Valle dei Mocheni.

sample 
no.

Au 
(ppm)

Ag 
(ppm)

locality

1001 0.50 57 Viarago
1002 0.45 4 Viarago
1003 0.27 40 Viarago
1004 0.13 1 Erdemolo/Palù
1005 0.10 24 Erdemolo/Palù
1006 20.05 2 Laner/Palù
1007 0.31 18 Laner/Palù
1008 0.12 4 Knappenwald/Palù
1009 0.12 4 Knappenwald/Palù
1010 0.07 2 Frotten/Palù
1011 0.47 4 Frotten/Palù

The silver contents show a large scatter and 
are not correlated with thè gold content of thè ores. 
Most of thè silver is therefore probably contained 
in thè sulphides, such as galena.

It shotild be mentioned that it is not known 
whether those silver and gold contents were re- 
covered from thè ores in ancient times, but thè pre- 
sence of mercury drops in thè sediments could be 
taken as a hint for that (see below).

3. ALLUVIAL GOLD

In order to determine thè quantity, shape and 
Chemical composition of thè alluvial gold in thè 
Fersina river about 20 kg of thè grain fraction be­
low 2 mm, obtained by sieving of thè river sedi­
ments, were panned. The sampling points were at 
about 1 km downstreams of thè two villages of 
Palù del Fersina and Canezza. The heavy minerai 
fraction obtained by panning consisted predomi- 
nantly of iron oxides and sulphides. Only 2 to 5 
gold grains in each sample could be detected.

Fig. 2 shows a gold grain with a rather irre- 
gular surface panned at Canezza. No signs of flat- 
tening or smoothing of thè surface of thè grain can 
be seen.

The EDX analysis showed in this grain a high 
silver content of 30 wt.-% which is typical for pri- 
mary gold of thè given propylitic type of minerali- 
zation. An EDX analysis of some other grains cha- 
racterized by a rough surface, too, showed again 
high silver contents inbetween 11 and 40 wt.-% 
(Fig. 3). The irregular surface and thè high silver 
contents are typical for gold grains transported 
quickly only for very short distances. No copper 
or other elements were detected by routine EDX 
analysis.

t Fig. 2 - SEM picture of a gold grain from thè 
sediments of thè Fersina river near Canezza.

3 | Notice thè rough surface.
Fig. 3 - EDX analysis of thè alluvial gold found 

in thè Fersina river. There are two populations. The one is 
characterized by remarkable silver contents. thè other shows 
practically no silver contents.
Fig. 2 - Immagine SEM di un granello d’oro proveniente 
dai sedimenti del torrente Fersina nei pressi di Canezza. Si 
noti la superficie rugosa.
Fig. 3 - Analisi EDX dell'oro alluvionale ritrovato nel tor­
rente Fersina. Si distinguono due popolazioni: una carat­
terizzata da un notevole contenuto d'argento, l'altra quasi 
senza argento.
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Fig. 4 gives thè very rare case of a gold grain 
from thè sediments of thè Fersina river near Canez- 
za showing a surface suggesting a smoothing and 
“glazing” of a preexisting rough surface similar lo 
that shown in Fig. 2. Such a smoothing of thè sur­
face and thè scratches are typical for gold grains 
transported for a longer distance and consequent- 
ly intense hammering by thè river pebbles. If thè 
observations of Schmid (1973) on thè gold in thè 
Swiss Molasse sediments and thè criteria given by 
Hallbauer & Utter ( 1977) on thè morphology of 
alluvial gold from thè Barberton greenstone belt 
(South Africa) are taken into consideration this type 
of grain was subjected to a transport of noi more 
than 30 kilometres. This transport distance points 
out to an origin of this gold grain from thè mines 
at Palù del Fersina found al about 15 km distance 
from Canezza.

The long transport of this grain is also sup- 
ported by thè EDX analysis which gives practical- 
ly pure gold (see Fig. 3). During a long transport 

thè originai silver coment is leached (Desborough, 
1970; Hallbauer & Utter, 1977; LehrbergeR- 
1997). Fisher (1945) considers that thè fineness ol 
gold increases from 0.3 to 7.5 units with each km 
from thè source.

For comparison also a gold grain as obtained 
by panning of thè sediments of thè Niger river al 
Bamako (Mali) is shown in Fig. 5 (Fuganti et al- 
in prep.). This grain is very fiat and shows also 
towards thè grain border no surface structure. The 
lower right part of thè grain shows that thè already 
flattened grain was bent and then flattened again 
by thè hammering of thè river pebbles. The mor­
phology of this grain is therefore vety different from 
that shown by thè gold grains found in thè Fersina 
river and suggests a transport of at least 80 km 
(Hallbauer & Utter, 1977).

The fact that thè predominant amount of thè 
gold grains found in thè Fersina river shows no 
deformation or silver leaching indicates that thè 
primary mineralizations of thè Val Fersina are under 

Fig. 4 - SEM picture of a gold grain from thè 
sediments of thè Fersina river near Canezza. 
Notice thè smooth surface.
Fig. 5 - SEM picture of a gold grain from thè

4

sediments of thè Niger river at Bamako (Mali). The grain is
extremely flattened, bent and shows no more surface structure. 
Fig. 6 - SEM picture of an undeformed euhedral pyrite cube 
from thè sediments of thè Fersina river stili displaying on thè 
surface typical striations. The just starting oxidation produces 
thè faint mosaic structure on thè crystal surfaces.
Fig. 4 - Immagine SEM di un granello d’oro proveniente dai 
sedimenti del torrente Fersina nei pressi di Canezza. Si noti 
la superfìcie liscia.
Fig. 5 - Immagine SEM di un granello d’oro proveniente dai 
sedimenti del fiume Niger a Bamako ( Mali ). Il granello è molto 
appiattito, piegato e non evidenzia più la struttura originaria. 
Fig. 6 - Immagine SEM di un cubo di pirite idiomorfico non 
deformato proveniente dai sedimenti del torrente Fersina, con
evidenti stilature tipiche sulla superficie.
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rapid erosion. The erosion products are carried 
away quickly by thè ri ver waters. This is confirmed 
a)so by thè presence of practically undeformed 
euhedral and unweathered, or only slightly oxidized 
pyrite grains in thè heavy minerai fraction of all 
samples. On thè crystal faces of thè pyrite grain as 
shown in Fig. 6, thè striation typical for pyrite crys- 
tals can stili be seen. The oxidation is just begin- 
ning as indicated by thè slight mosaic structure 
present on thè crystal faces.

One of thè most oxidized pyrrhotite crystals 
as found in thè river sediments is shown in Fig. 7. 
In this case thè mosaic structure is more developed 
than in thè pyrite crystal shown in Fig. 6. Bui stili 
in this case thè oxidation is at thè beginning be- 
cause thè EDX analysis of thè crystal faces stili 
reveals thè presence of sulphur.

Remarkable is thè fact that in one of thè heavy 
minerai concentrates separated from thè river Fersi- 
na sediments at Canezza a small spherical droplet 
of mercury could be found (Fig. 8).

From thè experience in thè gold prospection 
of thè authors e.g. in northeastem Bavaria (Ger- 
many) (LehrbergercZ o/., 1988) and in Africa (Fu­
ganti et al., in prep.) traces of mercury are typically 
found in thè river sediments where upstreams in 
former times there was either a gold mining with 
subsequent separation of thè gold from thè ores by 
amalgamation or a production of glass mirrors with 
thè connected use of mercury for thè silver plating 
of thè glass. The contamination with mercury is 
very persislent in lime and is stili found in thè river 
sediments many decades after thè closing down of 
thè mercury consuming activities. From thè fact 
that in thè Fersina valley no former production of 
mirrors is known thè presence of mercury in thè 
river sediments may suggest that thè recovery of 
gold was tried by amalgamation, at least sporadi- 
cally, in former times from thè primary ores or from 
thè river sediments. Another explanation for thè 
presence of thè mercury in thè sediments of thè 
Fersina river obviously would be thè purely ac- 
cidental introduction of small quantities of mercury 
into thè river without any relation io thè gold 
recovery.

Attached lo thè spherical mercury droplet 
there is a sphere composed of a silicatic iron slag 
and a crystal which, according to EDX analysis, is 
composed only of iron. Such small iron slag spheres 
are, according to thè experience of thè authors 
(Lehrberger et al., 1988), rather common in stream 
sediments of northern and centrai Europe and are 
introduced into thè rivers by thè modem iron 
soldering techniques, e.g. with thè electric are. The 
spheres show on thè surface a typical mosaic 
structure produced by crystal faces (Fig. 8). The

7 | Fig. 7 - SEM pitture of an undeformed pyrrhotite
crystal showing a marked polygonal strutture on thè

8 ' surface due to an oxidation which is stronger than
that shown by thè pyrite given in Fig. 6.

Fig. 8 - Small spherical droplet of mercury' separated by 
panning from thè sediments of thè river Fersina at Canezza. 
Attached to thè mercury droplet is a sphere composed by 
an anthropogenic iron slag and a crystal probably of 
hematite.
Fig. 7 - Immagine SEM di un cristallo di pirrotite non de­
formato con struttura superficiale marcatamente poligonale 
dovuta ad una ossidazione piu marcata di quella subita 
dalla pirite di Fig. 6.
Fig. S - Gocciolina sferica di mercurio separata con la 
batea dai sedimenti del torrente Fersina a Canezza. Ac- 
canto alla goccia di mercurio c'è una sfera composta da 
una lamella di ferro antropogenico ed un cristallo proba­
bilmente di ematite. 



PREINFALK, FUGANTI, M0RTEAN1104

hematite or magnetite crystal, attached to thè mer- 
cury droplet, originates probably froin one of die 
mineralizations. The form demonstrates that also 
this crystal, like thè gold grains, was transported 
by thè river over a short distance, only.

The rapid sediment transport by thè Fersina 
river which produces immature sediments is also 
observed by Venzo & Princivalle (1997).

4. CONCLUSION

From thè study results that:
1 ) thè gold contents of thè lead-zinc minera­

lizations of Viarago, Prementii and Palù del Fersi­
na found within thè propylitized dacitic to rhyo- 
dacitic rocks of thè Atesina Volcanic Complex are 
in most cases rather low but sufficient to produce 
very low gold contents in thè sediments of thè Fersi­
na river.

2) Most of thè gold grains panned from thè 

sediments of thè Fersina river show high silver con­
tents similar to those one can expect in thè gold of 
subvolcanic mineralizations connected with intense 
propylitization. This demonstrates that no silver 
was leached during thè weathering, erosion and 
transport of thè gold in thè river waters.

3) The high silver contents in practically un- 
deformed gold grains and their association with 
nearly unoxidized euhedral sulphides, like pyrite, 
pyrrhotite and galena, in thè stream sediments in­
dicate that thè flanks of thè Fersina valley with thè 
mineralizations are subject to a rapid erosion and 
connected with a quick transport by thè rivers.

4) The rapid erosion gives no chance to thè 
formation of consistent gold placers, also if thè gold 
contents in thè primary mineralizations are poten- 
tially sufficient for such a process.

5) The presence of mercury droplets in thè 
heavy minerai fraction of thè river sediments could 
lead to thè supposition that there bave been at- 
tempts in former times to win thè gold by amalga- 
mation.

SUMMARY - The gold contents in thè sediments of thè Fersina river (Valle dei Mocheni, Trento, Northern Italy) are due to 
thè erosion of thè gold-bearing lead-zinc ores found on thè flanks of thè Fersina valley. The deposits were mined in former 
times at thè mines of Viarago, Prementii and Palù del Fersina. The gold contents in thè ores produced by those mines are 
around 0.25 ppm with sporadic values up to 20 ppm. The first information on thè mining of thè primary ores for lead and 
zinc is from 1330, thè most intense mining was inbetween 1400 and 1500 and ended around 1940. No information exists 
about a gold production from thè primary ores or from thè river sediments, but rare droplets of mercury found in thè panning 
concentrate of thè sediments of thè Fersina river could suggest an attempi to produce gold from thè sediments or thè primary' 
ores by amalgamation in former times. The gold grains found in thè sediments of thè Fersina river have mostly silver 
contents around 30%.

RIASSUNTO -1 minerali di piombo e zinco delle miniere abbandonate di Viarago, Prementii e della zona di Palù in Val 
Fersina (Valle dei Mocheni, Trento, Italia settentrionale) in generale presentano un contenuto d’oro pari a circa 0,25 ppm. 
solo sporadicamente si registrano 20 ppm. Il contenuto d’argento varia fra 2 e 57 ppm. Le prime informazioni sull’attività 
mineraria datano al 1330. La massima attività si ebbe fra il 1400 ed il 1500 e l’ultima miniera fu chiusa nel 1940. Il 
contenuto d’oro nelle mineralizzazioni primarie comporta la presenza di granellini d’oro nei sedimenti del fiume Fersina. 
Quale conseguenza della rapida erosione e dell’alta velocità della corrente questi granelli d’oro generalmente non riportano 
segni di deformazione ed hanno un notevole contenuto d’argento, pari al 30% circa. Solo sporadicamente si trovano granellini 
deformati che hanno anche basso tenore d’argento. L’alta velocità d’erosione e di trasporto spiega anche come nei sedimen­
ti del Fersina siano presenti sulfuri idiomorfici provenienti dalle mineralizzazioni primarie.
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