La Geologia dei Colli Euganei
all’'origine dell’equilibrio tra uso delle
georisorse e qualita turistica

Mineralogia e paleontologia dei Colli Euganei

Luciano Secco
gia docente di Mineralogia presso I’'Universita di Padova e Vicepresidente Gruppo Mineralogico Paleontologico Euganeo

a cura di Franco Colombara
gia responsabile musei Provincia Padova

7 maggio 2022



Serie sedimentaria dei Colli Euganei
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Schema stratigrafico dei Colli (da Piccoli ed altri, 1981 con modifiche)



Serie giurassico-cretacea (dal Rosso Ammonitico alla Scaglia Rossa)

fronte cava Monte Partizzon (Fontanafredda)




Ammoniti nel Rosso Ammonitico (160-150 ma)

Philloceratidae

Lytoceras




Fossili nella Maiolica (150-120 ma)
(Fontanafredda e Monte delle Vignole,
presso Teolo)

Triangope Triangulus




Fossili nella Scaglia Variegata Alpina (120-90 ma)

Livello Bonarelli di Cava Bomba

Oceanic Anoxis Event 2
(limite Cenomaniano-Turoniano; 94 ma)

sedimenti prevalentemente argillosi e siltosi, di colore nerastro, ricchi
di silice (derivata dalla deposizione di scheletri di Radiolari) e con
abbondante materia organica.



Tselfatia Formosa




v
S
2
5
3
<
)
3
=
G
Q
3
S
=3
a




Conifera arbustiva primitiva
Del genere Frenelopsis

Pachyrhizodus Subulidens




Fossili nella Scaglia Rossa (90-45 ma) ;
Cava Costa a Montericco (Monselice)

7
Cava Giacomelli (Lovertino) 5 i g
Sella Fiorine (Teolo)

Prevalentemente Echinidi e denti di Selacei




Stenonaster Tuberculatus

Inoceramus Lamarcki

Lampadocorys
Sulcatus

Rispolia Subtrigonata



Homoeaster evaristei

Coprolite di rettile

Macroforaminiferi bentonici



Trinax, dente

Otodus Obliquus, vertebra



Formazione di Torreglia (45-28 ma)




Marne del Monte Cucuzzola (Cinto Euganeo)




Procarcharodon Auricolatus

Cymodoceites Parisiensis

5 (N

Lentipecten Corneus

Sphaeroma Catulloi

Sphaeroma Catulloi (schema




Fossili alloctoni dei livelli torbiditici

Laurus

Assilina Exponens

Nummulites

Echinolampas



Schizaster Lucidus

Harpactocarcinus Punctulatus




Depositi quaternari della pianura perieuganea

Versante Ovest del Monte Versa

Ursus Spelaeus (canino superiore)



Lago Costa di Arqua

Cervus Elaphus (frammento di corno)

Bos Taurus Brachyceros



Minerali nella Trachite di Zovon

Quarzo a pseudomorfo su tridimite



Minerali nella Riolite

Cava di Perlite di Monte Alto



Geode di Calcedonio mammellonare



Minerali nei Basalti (Zeoliti)

(Ca,Na),,Al,Si,0,,-6(H,0)

Gmelinite

Natrolite
Na,[Al,Si;0,,]-2(H,0)



Calcite nella Latite di Cava Calton (Montegrotto)




Granati di Monte Fasolo

Minerali da metamorfismo termico

Granato di Monte delle Basse

Okenite di Monte Fasolo Cayo[SigO46(Sig0;5),]-18 H,0



Vittorio Tazzoli

Tazzoliite con Granato di Monte delle Basse

Ba, ,Na,Ti,Nb;SiO,,;[PO,(OH),],(OH) 3 5




Tazzoliite
> U A new mineral with a pyrochlore-related
el e ) structure from Euganei Hills, Padova (Italy)
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Electron-microprobe analysis (Cameca SX-100) empirical formula
(Bay 53Ca, 287 53N 25F €27 10)5-4 01 (ND; 7Tz 0 T80.07270 01V*"0 01)z=5.0151047 [(Po 1580 1280 ov)oo 4(OH)g 64llF5.00(OH)o 27)-0 3
on the basis of (18+2x) (O,F) pfu with x = [P+S+(Si-1)] < 0.5 5

Ideal chemical formula BaL,Na,Tt,Nb,SlO‘APO,(OH),],(OH)(,_,,) (05x<0.5)

Occurrence: e The of of Nb(Ti)-

Monte delle Basse, Euganei Hills, Galzignano Terme, Padova, ) R, octahedra and BaO,,,, polyhedra sharing apexes or edges,

Veneto, Htaly. The mineral lines milimetric secondary vugs of a R bt P HE

sanidine-bearing rock. These sanidinfes are xenoiiths hosted by

calcisilicate rocks metamorphosed by the intrusion of syenite-
abbros.

is hains of
Ca0, octahedra (Ca2 sites) extend along [100] and are
surrounded by Nb-octahedra, There hmud
lil hedra and two tetrahedra, or
ra, alternating along [100]. The channels = partially
mpbdbyl?o,(oﬂ),‘hmmmly excluding positions,
alternating with fully occupied Ca(Na)O, polyhedral pairs
(Ca3 sites). On the basis of charge requirements, § is not
dominant at the P site. The observed P-O distances are

IMA-approved in June 2011 (IMA-CNMNC 2011-018) g

his contribution to the fields of
Single crystal X-ray diffraction

rather short, due to the difficulty of solving the complicated
BN S e — environment in the presence of PO,(OH), groups. Each P
with a CCD Smart APEX detector. atom at the P sites is coordinated with two 09 and with two
Superflip [6 010, (OH) groups are present at the 09 site when the P site
m_gmb‘u}n (SO S e is occupied and at the O8 sito when the P site is vacant.
00 e Moreover, the anion sites OB and 010 are mutually
observed [F, > 4 o(F,)] oxclusive. The same applies to H bonded to 09 (O8], only
‘one alternative position can be occupied.
Ortorhombic: Fmmm Tenacky: ittie Therefore, in terms of formula normalization, if the P
8= 74116(3)b=200632(6)c=2|4402(ajk Cioavage: (010) pertect sito is vacant it means that there are 17 oxygen atoms per
188.2(2)A° Z=8 Parting: none obesrved asymmetric unit plus one (OH) group at the OB site, i.e. 18
It has no ...m.,.,m synthetic analogues Stlone:An coopetion of B E Ol X Ieane X e
Deui = 3.046 g.om ght total amount of anions s 18+ 2x, being x the occupation of
T e e e Sl sy o 5w the P site [i.e., P+S+(Si-1)]. As previously stated, x cannot be

e o i e SR o A S S F A o tebor ko ety o sk 18

Selected geometric parameters (A).

r Relation to other structures Wo1—03 T89(10)  Ba1—07 E
le t 1 1 7
Tezoite,dealy BATLNS0,POONL OOy | 101 0300 limeg)  biosi 2ran
nenadkevichte s related to the pyrochiors structure with the addition of & No1—08 21501) 8a1—03 2785(10)
suo of umm,(om.\..o.,(on).,,m 05b et o) Rt pphony
10[110] of pyrochiore. Other
e No2—05 x4 1.960(6) Bal—02:2  28877)
ek 3 Nb2-01 2 1.089(5) 8a1-010 2072018)
B Ty [ A
(Cay )N, 5570 1sFO, 1 NND, 4, Ti 10)(S1,0,),0,F [3]. or three T3-07 x2 1981(4) Caz—02 %4 55616)
¢ "‘n“n"‘u“u""l -5' OuFs H,0 4] 1304 x2 2075(6) <Ca2-0> 2537
7 octahedra-thick (100)-pyrochiore slabs with (Si0,) groups. 0 1075 Ca3—08 226720)
i with differont degrees of poly mum(mm S iean)  Giosm  amen)
mge """"""'""""“"‘"""’ Aok A 50422 1682(10)  Ca3—010 251329
JEchseane 3 g AR 2 T Crutents & LfNNG shivctivn, S0 67 cav-osxs  2816®
R S N ;ﬁ:;l:::mﬂn:m«-mcmmmtm,) o 1A Caror a0
The dominant cation at the centre of the (MO,) anionic i A s ::;:m;
group is phosphorous. The presence of diprotonated 10 1008
phosphate groups has been observed in girvasite 0001 s
: [(NaCa,Mg,(PO,),[PO,(OH),(CO,)(OH), 4H,0; [5]. Symeny cotes wo O) -1 ox 7. & 08 19L.0 & (B 1.7, £ % 208,00 11
Raman spectroscopy - - o
Ne-kommrovite The Raman spectrum of tazzoliits can be divided in three main Raman peak o r -
groups: (1) 200-400 cm", (2) 400 - 600 cm'; u)m 1200 cm”, Finally, the § - 07
most intense llu’l‘cm‘ 10 be discussed separately. =t =4
+ This part of is most [ - b
cotions (e.g. Ba, Ca, Na, Sr) and oxygen bonds. - -
+ The Raman peaks in the range 400 - 600 cm* can be assigned to the SI-O-Si E -
mmmhmﬂuﬂhﬂmmwmmdﬂu - )
« Finally, the could be -
gyreshiers assigned to symmetric  Roons of with ol NS areerwers
one, two, thres, or four non-bridging oxygens. Pty
Relative to the most intense peak found at about 750 cm”, It has been
reported in literature (7] that for synthetic nenadkevichite, with a structure oo
related to tazzoliite, mnmmmmlwmno- ching vibrations e
of TiO, units. As a a ban ,
750 20 N0 atrtching vibrations of no, and NbO, units. Further evidence -'--
for this comes from the IR spectrum of Komarovite from Lovozero (most -
Intense band at exactly 760 cm'; [8]). Cummnnmoum ragion, 5
tazzolite shows a very weak and broad peak at 3616 cm, consistont with OH ] -
stretching and confirming the crystal chemical formula proposed for tazzoliite. &
No evidence of sbout 1600 cm is present (even if present the
Danchg iode of 0 s 1008 o woukd e 100 wésk 1o be vieila Wi reepect L. - == 2k
the aiready peak for OM stretching at 3616 cm). e el
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Principali Minerali nella Trachite di Zovon

SOLFURI:

OSSIDI

CARBONATI

FOSFATI
SILICATI

CALCOPIRITE
GALENA
MOLIBDENITE
PIRITE e MARCASITE
SFALERITE
CALCEDONIO
CORINDONE
EMATITE
ILMENITE
GOETHITE
“LIMONITE”
MAGNETITE
MOLIBDITE
PIROLUSITE
QUARZO
OPALE
TRIDIMITE
TODOROKITE
ANKERITE
CALCITE e ARAGONITE
DOLOMITE
MALACHITE
SIDERITE
IDROSSIAPATITE
ALBITE
ACTINOLITE
AUGITE
CELADONITE
DIOPSIDE
MICHE
ORNEBLENDA

SANIDINO e ORTOCLASIO

ZIRCONE

CuFeS,
PbS
MoS,
FeS,
ZnS

Sio,
Al, O,
Fe,0,
FeTiO,
FeO(OH)

Fe2*Fe3*,0,

Mo,0,

MnO,

SiO, AMETISTA, IALINO

Si0, nH,0

Sio,
(Na,Ca,K),(Mn**,Mn3*),0,,-3-4.5(H,0)
Ca (Fe,Mg) (CO3),

CaCo,

CaMg(CO;),

Cu,(CO,)(OH),

FeCO,

Ca,o(PO,)s(OH,F),

NaAlSi O,

Ca, (Mg,Fe?*). Siz0,,(OH),

(Ca,Na) (Mg,Fe?*,Al,Fe3*) (Si,Al),O,
K(Mg,Fe2*)(Fe3*,Al)[Si,04,](OH),
CaMgSi,Oq

K (Mg,Fe,Al), 5 Si;AlO,, (OH,F),
(Ca,Na), (Mg,Fe?* Fe3* Al). (Si,Al);0,,(OH),
KAISi,O,

ZrSio,
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