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Abstract

The geomorphology and evolutions of 20 Quaternary volcanoes in Italy have been studied. The

Quaternary volcanoes are divided into 5 types — 11 stratovolcanoes, 4 caldera volcanoes (Vulsini,
Latera, Sabatini, Campi-Phlegrei), 2 lava dome and pyroclastic cone volcanoes (Ischia, Lipari), 1
shield volcanoes (Etna) and 2 small shield ‘volcanoes (Pantelleria, Vulcano). The strato-
volcanoes are subdivided into 3 subtypes — simple subtype (Stromboli, Salina, Alicudi, Fili-
cudi), subtype accompanied with a caldera (Vico, Colli-Albani, Roccammonfina, Vesuvius, Vulture),
and subtype composed of a pile of lava domes and thick lava flows(Amiata, Cimino).
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Fig. 1 Geotectonic map of Italy and the surrounding regions (modified from Royden et al., 1987)
1. Typical stratovolcanoes 2. Dome type stratovolcano 3. Stratovolcanoes with a caldera 4. Caldera
volcanoes 5. Shield volcano 6. Lava dome and pyroclastic cone volcanoes 7. Basaltic lava fields in
the sea bottoms 8. Outer-rise segments 9. Apennine foredeep basin and thrust faults 10. Topo-

graphic divide of Apennines 11. Normal faults. “

et al., 1987). Tyrrhenia EOIEXIIRRES T
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A BV THE L EOFIHIROME - B - His
BGE e CHERYEEEAT —# (Ponziani et al,
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a~t” correspond to “a~t” in Table 1, respectively.

@ West East

Corsica Tralia Adriatic Sea Dinaric Alps  10Ma

Fig. 2 Schematic sections showing the stop of
subduction of Adrian slab, spreading
of Tyrrhenian Sea, and change of volca-

. nic activity. .
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Fig. 3 Sketch of Vulsini and Latera caldera
volcanoes from the south.

B EAEEZ - TBHT, #ITA &) THEOHE
1D Tyrrhenia ¥ TIER R EBRLNDZ &%
TRET D,

3 A 2YTORUDHTS - i - BR - R

A # YT OKILFFRED L 51T 4 5DKIUH B
WEKILUHRIC 3T biva 3, FhEhotgiox
ol KITONT, EOHTE - i - 57 - B4R
REZDVTDRD,

3—-1 A2UFHEEORL

"Amiata il

Lardellero #:#Hr; (Bullard, 1962) 03 <m
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Fig. 4 Southern part of Vulsini caldera (Lake Bolsena).
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Fig. 5 Fault scarps on' the western part of
Vulsini caldera wall.
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ol Z LMEE SIS, 40—305FRIEIC 2D L
R S DA THERIE -7 % ) T4
MNEDBEET & ABFRSTRE L, EO/BRINT T
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Fig. 6 Sketch of Sabatini caldera volcano from the southwest. Note the circular faults, lava domes

and maars.
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Fig. 7 Pyroclastic flow deposit from Saba-
tini caldera volcano.
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10kmBA L ILTE BEEN I LU 12 1 DB OB
AE KBRS 7376, BRiEE2< > T
Do BBOKBFIIHNATFRNEH L. WTEY
NTF T ORI L < bhro TN, &#0
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FF7KINT, OREEOERTIIETS Roma
HEHO—E L 2o TND, KIIDOHLERICIZAE]Skn
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Fig. 8 Pumice fragment in the pyroclastic flow
deposit from Sabatini caldera volcano.
Note the large cavities.
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Fig. 9 An aerial view of Coili-Albani volcano from the

south,
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(Fig. 9), SMRILOERYIIET 2 =2 ) 70
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BRI b B2 52, Bl 258
RIZWHEREHRD bR &, IATFSTERIC
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HBEAZESEEA TR0 bENRN, ILF
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B> TR KILTEIARR . SkmD/ININT 5 E ik

Fig. 10 Colli-Albani volcano from the west.
The flat summit shows the existence
of summit calderas. The closed grape
field extends in a maar on the western
slope of the volcano.

KKOBTED, SHIZONEERIC4EDR 2
YT ARSI, BAKNEEIL LCHE - o
JERIE T /< ARTEABRZ Y, 9EDF 7)Y
v =oK< biviz(de Rita et al., 1988).
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Th% (Fig. 11).

1989— 1990 D4y 1 Fiz Colli-Albani k1
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Fig. 11 Schematic sections showing the evolu-
tion of Colli-Albani volcano.

(a) Typical stratovolcano stage (b) Caldera
forming (c) A central small stratovolcano within
the caldera was built up, accompanied with
parasitic scoria cones forming

(d) A younger caldera in the summit of the cent-
ral small stratovolcano (e) Building up of new
scoria cones along the younger caldera wall and
opening of new vents on the southern slope to
form 2 big maars.

w3,
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AR LTS D, KEgRLILECHT, &8
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N EEZBID. KIB0HERIICBIHUEOR A
F4E, Galluccio Tuff EMFRENTHBETER,
KEGEHEREY, Y—UHERYe S B Lz (Fig.

12) INTF T i, BHELEEMTER (Fig. 13)

RKRBEEOHBBBRESNTVAE, ZhbIZERR
EEHIOB PR ENTZLOT, 205 bEHL
&2 b B E MIEROEMAIL53, 000 TH 5

(Cole et al, 1992, 1993). INFZHNOKOE
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Fig. 12 An aerial view from the northeast of Roccam-

monfina volcano.

Fig. 13 A lava dome within the caldera of Roccammonfina volcano

Campi-Phlegrei 71ILF5 XL

Napoli FioT<HIZH D ZDHATF T KILOFE
FHIEICH D, ACEFITHER AT TR
KEFEHe & OHFED 3R> T T, £10—12knod
ANTIRFELZ E iRt 5, Z2hbid
3.6 AT 1. 2R ERREAIEZ o T, K
BOBEANKRBSE LTRSS, Napoli #ifEz,
Campania #5 %L BTz, %@Eﬁ@SOkmﬂz
FEAE, #REri80ket iz %5 (Rosi et al., 1996).
ZDBEAIHPEDOEICDIEL RohoTn3

(Federman and Carey, 1980), = DERED
KEFHERE D 5 BT L TSI & LT
HLPORAEATNS, & ORFOBADRETILS
NTTRECEHT DR PICRICR S TN T,
FERITIBRA R SR LTz &, BT

DS LA »72 2 &, FRHCEIER T &
BABEZ D, ERSHEIAT T OB %k
BoleZ LR EMHEEINTND, ZOMKEEIT
FOBRBELEERELCE TV e oTWS, AT
FOPRBINT FHBCECE T Y T, A
a Y 7 h EDNELKLBS20EN EEE LTV

(Fig. 14).1538Ei2i3 = DH LT 5 N TREAHE
2, — R CHR E150m kR EATERR Sz (di
Vito et al., 1987)

Vesuvius KL

Vesuvius KITIER18kn, HEl,281mORE
KUThHD, BHETDI~S3@Ems ) U LERTH
325, SMEL TRV <t BT D HEAT, R
2 T EEE L T5 MR ORE KA E TR LT
%, BRI E LRSI D, ZRERYEL
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Fig. 14 Geomorphic map of Campi-Phelegrei caldera volcano
1. Scoria cone 2. Tuff ring and tuff cone 3. Surfaces of pyroclastic flows
4. Lava domes 5. Flat lava 6. surface of caldera-forming pyroclastic flows

POMPE!

Fig. 15 Geomorphic map of Vesuvius volcano
1. Lava flow 2. Scoria cone 3. Debris flow
surface 4. Surface of younger cone 5. Surface
of older cone

MRS Mt. Somma LRI, 0%, BRE
BACEDY, TY=T MK, KEGRORELRE
DR L, BEOHRKDR Vesuvio 2-2< o7
(Rittmann, 1933). BEAkEEIT e & U & AHHE
FY =T UEKE L, FORICH/INREOY T 7Y
=T VK, UG ) BEAET, EEbLHEHE
¥7- (Fig. 15).
T Z2. 5RO DB E TIT, BT X
TBARAR (K (Carey and Sigurds-

@l
&3] »

Fig. 16 Geomorphic map of Stromboli volcano
1. Scoria cone 2. Crater and lava flow

3. Collapse wall and talus deposits 4. Initial
surface of the volcano 5. Marine steep scarps

son, 1987) &, §EDKFHEL T Y =7 Lk
BEEETWAD (Civetta et al., 1991). 3, 70045
® Abellino "k (Rolandi et al., 1993a),7,900
£ Melcato F72ik Ottaviano ik (Rolandi
et al, 1993b) 7 &, Pompei&XEREU X Siz,
METER, KFWHERY, —UHR bR %—
BEOREKThH o, TDXHRAEKITTHLT
3,0004EIZ 1 [BHEZ o TW32, Pompei kD,
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Fig. 17 Stromboli volcano from the south

Fig. 18 Geomorphic map of Lipari volcano
1. Lava flow 2. Tuff cone 3. Lava dome
4. Crater 5. Pyroclastic flow surface.

BUEE T2, 000588 LT3, ZOREAIA
ATNB DT TIRL, FEEREKIZTTH20E %
#L T3 (Scandone et al.,, 1993 ; Bertogani-
ni et al., 1991). Z D X 5 2K CIIHBED R
TERRERPBL > TWB, Tk 21163140
KCIEK LRI CHRFBED T ) =7
KB Y, kPSR RVEBELRETD Lo
Tro BARIIAILKDH THRD->TH% (Rosi et
al,, 1993). —H1944EDEK CITEEERIEL,

Fig. 19 Lilalo pyroclastic cone and Rocche
Rosse lava flow.

AT, 22V 7HRETF Lz (Hazlett et al.,

1991).

Mt. Somma iz K AB4E CledDidl. THEFRT &
EZBILTND,

Vulture %l

Napoli HOEKBkmIZ 35 Z Dk ikEl ) 7
LK ORI b B EE kn, #771,326m
OREIREAILT, WEICEEMS, MEILT
FHERSTHET S, BREXKILUOHERBREAITI X
FE0GERNC EDDE D, FBXLKTT 754 +
BOWEREFEE LTERSTAHT, Kilifgd
FIROEIeFE E o< o, T DB ORI B
PR Sz, BB XILERFRICIET 77
A F=T4 7 54 NEDKRFAIEL, B
FIWERENLLELZ NG, ZOELEORER
bEATILBIZ LR T, BFE0A T, K
TGRS DBEA IR, INT FHMEE LTc k&L
bId, INT T OPTENEER SIS F—AR
TRt ZDHBIBE F—ADOKRED I~ r <K&
SUBH CEERTESH, TORITE 2knDERAD
B2EK bz, BBEOEININ4ATFEAEEL
B3 (Guest et al., 1988).

—146 -



3—2 Aecolian EEDKIL

Tonia #32>& DILAAIMT & b 2> THELIH L
WEAIELKIIFE T TEDB» L5, BT <
<A TND VERPOINT TANH Y ERNEE
{kL (Ellam et al., 1988), < i3pEXKILED
< %A, Lipari Bidsa F—»b - ki Eo%
Bk Th3,

Stromboli XL

Aeolian X ILERDOBHFIHC H HEE=024m, JEE
4kn® Stromboli BB ILDILTESRANHE Bz
BEEHL TN HDT, 2E8E»5%25 (Fig.
16, 17), LITEICIHER400mEEOKONRHY, ZOH
A2 Y 7TESFEL, BHBEITKIHEEREE I
T3, 3,000 5RL L9 RA e RY
NEKEB R DB SN, WEAAETLRE R
B~ 7w e S, KEMuEShis
TTnWAZ L 2WEES. Sciara del Fuoco i3&W
BEHNHT, o TMERBEREZ otz &%
TET D, BEZNEED D X SITKA»HLERIT
B STk LIBEASEEE, - HERE L T3 (Capaldi
et al., 1978). ¥ & AvHRAIE_BICEETROMMIEL
ARLNID,

Lipari 1L

I EDFHRCHERE F— LI LI2D, BOFR
IRz St. Angelo &FRIN A IUTEK A 2872425
59U4mMDYSHE F— L BFET Do £ DOEBITITARE
R b2 3 LBt ERIE SRS (Fig.
18), BodemEsicit Chizico kLA H 5. Ziid
B FEETE — BRI RS 3 EDBEK O 5D,
Z OEALTERDK A2 LI E TES DR Lkm,
&1, 5kmb) EOEERATHL TS, Ak AEE
DK b 72 5 & B S EAE S F
ET5, BOXEENCIT 6 e oEs cmshk
LEZ b3 (Pichler, 1980) E&Z2 — 3ku, kb
&476m® Lilalo KB H D, ZIUIEemDLbE:
W% AoTohifR T, BlE 2R >Z A UEOREEHR

Fig. 20 Geomorphic map of Vulcano volcano.
1. Scoria cone 2.Lavaflow 3. Crater and cone
slope 4. Caldera and Lava lake 5. Slope of
older cone.

Fig. 21 Vulcanello small shield volcano from
the summit of the Grand Crater of
volcano.

BERPDLRY, THRZREBELZS S, ZOH
T - BTG IEEY L LA e e B s 2k
LR T S KRR A RS LIRS
NIbDEZEZ BING, Z DOXFEITEEHT 1kmd
KAEFEOR, ZOHRPLEIM2kn, BKIE 1kn,
BERERI00mO BB AEETRINED E THIHL T
5 (Fig. 19).

Vulcano X[

Vulcano BIEZNENBINT T EFD 250
FEIRAIL & 22 ) 7 e/ MR =5 Sh
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Fig. 22 Grand Crater of Vulcano.

Fig. 23 Etna volcano from the east.

% (Fig. 20). 1&FHbE—FEHRIZERD Vulcano
BEDiAz 55 Vulcanello kilifk ( Fig. 21) 1%
LA ER AT 672 D] S/ MERKIL TR
LSRR 2 ) 7 EBFET D, £OEMIIBC
183 &L LT3 (Keller, 1980).

B0 ISR 3mD I VT 5 EFORERAL
BHY, WNT THCERR Vulcano XLUBH 3.
ZHEILTEIZRH500m, HEX100mdk N (Fig
22) EROEROXHERT, JWSEIC BRI,
JREK 1A 35, A OMI I3 ER200m, EE2Tm O
BE F—AB5Y, ZOESIBOBRTREL,
BROMBIC IR SRR ST S,

FEIROK IR ITERE Skm, HE500maHE OFER
KINSEOEERIMET, SREIcE 2kmD T
TRBHD, FOPCIIREDRENP DR DEENTF
HET 5, THUIAEDNC Tz > TR S W iEA
DEFRY LEZ OND, EEOREIITEN K

Fig. 24 Incandescent lava flow from a bocca
of the 1984 lava flow on the sou-
thern slope of Etna volcano.

mTHb,.

Vulcano KILRZRE —RIEEREREE &

LTV, BliZep/gk L Trdds < MBI,

KR, FERKILSGEV BRI H%25,

3—3 Etna Xl

Z DK Sicilia BERBIzHH, hF R
7 A L ETE IR LR AL 2 E 2 DTy
%, EfRAOkm, &3, 300mOATHERKILT, TR
EEDORE - AV TEBEDL S ITEET S, K
HHADKERS T (Fig. 23, 24) T, [LUTEES -
FRERHE Rz %< DA ) 7 EMEET 5. FEE
IZILR X 10km, 18 4kn, FX500m O BRI 5
Do LITEERH O DF LVVELK CHE T LT B3
AL, —EHEEDTHNEE, 20ERIIERSH
T3, ZOWRICONTIZERDH D, KilfE
KEBEIZ X > TR St DEZ 135S (Ches-
ter et al., 1985).

3—4 Pantelleria K11
Sicilia B L F 2 =Y 7 Dz % Sicilia ¥k
EPSKILUET, HERICEET 2 —EEHH
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Table. 1 Types, petrography, ages etc. of the volcanoes in Italy

Volcano name Volcano type

Alti. R.height B.width Volume

Petrography Age Gepmorphology
30 RD . 0.29-0.184a L D
100+ TA L Toh Ph 0.38-0.15Ma "C M L SC PF..
200+ TBTATToh Ph 0.9-0.26Ma C(F) SCLTC PF M
RD L 1.35-1.1Ma - L D PF
80+ Ph Tph 0. 4Ma- CDPFSCST
200+ Tph T.L 2.5-0.08Ma C(F) D W PF
200+ Le 0.7-0.27Ma CDSCPFST M
80 TB TA T Tph Ph Lc 1.54Ma-53Ka C D SC M PF ST HC
100+ TBLTPh 36Ka-1538 C D SC M PF
35 T LB Tph PhLc -25Ka-1944 C L SC PF ST
18 0.84Ma-1302 C D TC
11 Toh Ph Ma-4Ka CDHCMVCST
4+ AS 0. 5Ma~ SC L ST
1 ADRL -AD6C D L TC PF
6+ TBTASR ~1968 D SC LSS TCSS
8+ BAD 0.5Ma-13Ka L ST
1.3+ BBAA 1-0. 23Ma D ST
0.5+ BBAA ? D ST
1000 B 0. 3Ma- L SC HC
15 BTP 55Ka-1891 C DL M SC SS .
Volume {km®}

A:Andesite B:Basalt BA:Basaltic andesite Ba:Basanite D:Dacite Lc:Leucitite P:Pantellerite Ph:Phonolite

R:Rhyolite RD:Rhyodacite L:Latite S:Shoshonite T:Trachyte TA:Trachyandesite TB:Trachybasalt

a Amiata Stratovolcano 1738 1200 i5
b Latera Caldera volcano 664 300 30
¢ Vulsini Shield-Caldera 612 500 40
d ‘Cimino Stratovolcano i 12 .
e Vico Stratovolcano 965 760 25
f Sabatini . Caldera volcano, 610 300 60
g Colli-Albani Stratovolcano 956 956 45
h - Roccammonfina Stratovolcano 1006 900 24
i Campi-Phlegrei Caldera volcano 458 458 30
j Vesuvius Stratovolcano 1281 1281 18
k Ischia Dome-Maar volcano 721 721 8
1 Vulture Stratovolcano 1320 800 13
m Stromboli Stratovolcano 924 924 4+
n Lipari Dome-Maar volcano 602 602 4
o Vulcano Stratovolcano 560 500 6
p Salina Stratovolcano 962 962 4
q Filicudi Stratovolcano 774 774 3.5
r Alicudi Stratovolcano 675 675 2
s Etna Shield volcano 3200 3200 36
t Pantelleria Small shield 805 805 11
"a,b,c...t" correspond to "a,b,c...t" in Fig.1
Units Altitude (m) Relative height (m) Basal width (km)
Petrography

Tph:Tephrite
Geomorphology  C:Caldera

C(F) :Caldera accompanied with circular faults

D:Lava dome HC:Horseshoe-shaped caldera

L:Lava flow M:Msar PF:Pumiceous pyroclastic flow surface = Sc:Scoria cone SS:Small shield ST:Initial
VC:Volcanic fan

surface of stratovolcano TC:Tuff cone

OHFED BT LT BB D/MER K I bR o
<A, |
HRERCIE=EDINT T BTFHET D, SMUDRE
8knDH VT 539 SHELLEFNCHR S e,
{1 6 kD Cinque Denti V5 515, 575481
12 Green Tuff & XIZNDHEEEOE TEREX
REOREH & &b IR STz, Z0RI6, 00064%,
BT T DHIZ Mt. Gibel &FHINZHEEED
IMBRKILUBER SN TS, B#EHO Cuddia
Attalora MERKILIE 2 2D I AT T OFROF
IO, 7. 2FFRMCEREN TS (Mahood
and Hildreth, 1983 ; Civetta et al., 1983).

4 A5 TOILOTEIE

B 3ETA 7Y T OEA DKLU - #i - 2
B - R EI B HHMOEE (Table 1) 20
TR, ZNES LITENERDXILDS A T ER
HIBL, A5 U TOKUIEROL S ICHESHS,
-(REEXIU : Amiata, Cimino, Vico, Colli-Al-

bani, Roccammonfina, Vesuvius, Vulture,
Stromboli, Salina, Alicudi, Filicudi, Vulcano

@HBFF kil : Latera, Vulsini, Sabatini,
Campi-Phlegrei

@V F—4 « KREREKI - Tschia, Lipari

@ERAIL © Etna

®vIMERKIL : Pantelleria

FBXIIZ12MED D3, Z 0O CHIFY - FaBpe
BREDBANPBROL DITHDTED,

Amiata KILNIFEESE — 71 A NEBESE F—
b LEVESEROREPORY, T RA Y HERED
St. Helens X1, * ¥,20 Malinche XL &42L
TR Lo LB BB, Vico, Colli-Albani,
Roccammonfina, Vesuvius XILZILTEIC B VT
SERD, \BBITKEE - b7 HIERE A
IERBIpE, HIFE - 1E « RS - AR E
BADE A E TRE LB AILIICET 5, L
PUEREND VT T DOKE SOEH LIz KB
DEIT - AR EORRDE AR ETIREL
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BRBALOEIIZS Bp e %<, TeLAFEE -
IR E RN VT T KILDFIUTIT,

Vulture XL BETM#Z (UTRICRD, IHEAK
BREPRC oTcZ EERTRERLTHS.

Stromboli, Salina, Alcudi, Fidicudi, Vul-
cano KIIFHEREH b Lk 0L EHL TV BIC
BERVWOT, ZOFRERLTHHAILBIORET S
T LIIEE LS, £ OTEBIORHE, itk EIROHTY -
BEREORMREPLE L, 2HOREERIZL
b0 LTSNS,

ANFFRINEA % ) THEO Vulsini, Late-
ra, Sabatini, Campi-Phlegrei ® 4 -2IZfRbHi,
Aeolian &7 SIS R Shigvy, Vulsini,
Sabatini KT A AT 5 O E BRI ERRETE A
5 —108AROI, MREMEBICRT oTc L &R
43, Vulsini XIUTEI VT T EFHOREE
KETHERR LSRR L b2 D, IV TTKILE
PRkl & DR REEAEREE b OFEB RV ESHZ,
Z DX S IRKILDOTHEE SR M SR, [Ffk
DRINEAIC SITHET DBEPERPDD L L,
ZDESTRKILBED L ST LTRSS Db,
ZOEREPRD Z LBPNETHD.

RBKIL BT T HBZ A B Y TEBDK
IHHFOTHT, Ischia KIUDHIP KB - S
F—ADESETHS. I DB L E
H L7z Campi-Phlegrei X IUDFEREES LT
D OPSEHIRN,

Etna KINZKEDLR ARSI EEH LT 5
KEWERKILTH S, EHESEEYOEE,
KUHEDHE - #ERECRHED RbhRnZ &
i, &y bARy MHEREFOKLTHHZ L%
EEHERDIT B,

Pantelleria X IUBHEEEDIERIEZ o TD
LERONSBINTEH L TWedi b, FECHIsE
PMeDEATE LB Z DB < B3E BT D5
5, EREETOIAILTHD, HPEOEEESK

TREDUGE & B2 IR B R ODBEPEED TS
BRE LT SERD S,

5 &bhyic

A Z YT DOKIUDHTE « HxE - 2F - R ED
BWEEDN, KUDZ A TERLPIT LI, R
DEFEE LI Zh b DKIUDERATEE L 7L — b
70 b= AL OBREFEHNCEET BT OT—
B/ 0T, SRS DITBRRERDIN,

ZOBFEFTOIILDI ST, T DRERLS
< DEEB TF& -7 MF. Sheridan, Donatella
de Rita, R. Funicello , A&EDOH#&+* 52X TF -
TR TINRE—D 5 %R B DB ZR LT,
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