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11 Alondragone 0,1-05 36ka - Attnale
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0,2 -0,8 | “36ka - Attuale
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(sciame) 0,2 -0,8 | “36ka - Attuale
4| 14 Cancello 9 | *0,4-0.6 |*1.45-Attuale - -

‘ "1 =0.13 Ma - Attuzle
| 12 mord Campi Flegrei | 13 0,2 Ultmmo Glacizle - Atteale - -
16 Napoli 12| 2-10 | 36ka- Attuale - -
17 Posillipo 30 *7 *¥] lka - Atmale - -
; =3 *Tarde Olocene - Atiale

R/ K| 18 Colfo di Napoki 77 4 36ka - Attuale - -
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alle ta s L= [ Lriact - HAftaale - -
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Faglie attive nel Pleistocen
medio tardo. Probabile

aftivita post ultimo glacial

earthquakes:
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Lol e, | 2 —=

16 8 8 DO Mbdi Baiaelatina | 16 ~0.1 Pleistocene mfenore - Attuale? - -
30 Foccamonfina 15 ~10.1 tarde Pleistocens medio— Attuale? - -
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Pleistocene medio - Attuale?

Faglie attive nel Pleistocen
medio iniziale. Probabile
attivita post ultimo glacial
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Fluvial and lacustring™

Second order of debris fans (early Holocene).

Order V terraced deposits of the Calore River (Holocene; < (0.007 Ma).

Order IV terraced deposits of the Calore River
(Holocene - late Upper Pleistocene; < 0.007 Ma

osits (Middle Pleistocene - Holocene).

T

“-'| Slope deposits and first order of debris fans (Upper Pleistocene).

R T
L

- 0.039 Ma).

1

terraced deposits of the Calore River
(Upper Pleistocene; 0.039 Ma - 0.097 Ma).

Order II terraced deposits of the Calore River
(early Upper Pleistocene; = 0.097 Ma).

Order [ terraced deposits of the Calore River
(Middle Pleistocene).

-] Gray volcanic tuff (“Ignimbrite Campana™, Auct.)

(Upper Pleistocene; 0.039 Ma after De Vivo et al., 2001).

i =
L -

_3' Travertine deposits (Upper Pleistocene - Holocene).

m Karst deposits (Upper Pleistocens - Holocene).

E Terrigenous substratum (Mesozoic - Cenozoic). -

@ Carbonate substratum (Mesozoic - Cenozoic).

_—

-'f., Main mesoscale Quatemary faults.

-
-

@ Main mesostructural survey sites (see plots below).

Ay———— Section traces (see Fig. 5).

Pre-Cuaternary faults and main thrusts.

After Di Bucci et al., Geological
Society of America Bulletin
2006;118;430-448
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BMBT 0.045 +/- 0.005] \;
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After Di Bucci et al., Geological Society of America
Bulletin 2006;118,;430-448
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9) Paleo- and archeoseismological
analyses.

10) 1688 Sannio earthquake
macroseismic epicenter.

1) Continental deposits. Quaternary.

2) Siliciclastic deposits of foredeep and thrust-
top basin. Miocene-Pliocene.

3) Mainly terrigenous deposits of the Molise-
Sannio-Lagonegro pelagic basin and related
transitional facies. Meso-Cenozoic.

4) Carbonate deposits of the Apennine
carbonate platform and related transitional
facies. Meso-Cenozoic.

effects (surface ruptures, variation of
chemical-physical properties of
springs, rock falls and landslides).

<

L]
&\( Q
BM87 0.045 +/- 0.005] 14) **Ar/*°Ar radiometric dating

presented in this work (in Ma).
15) Simplified mesostructural data
@ (sense of slip shown by arrowheads

pointing in the direction of motion of
the hanging wall).

12) 1990 and 1997seismic
sequences.

13) Seismogenic sources (solid line:
present work; dashed line: previous
works).

5) Active faults.

6) Main thrusts.

7) Other faults.

8) Thermal-mineral springs.
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14033|52nE 4 ! Geomorpholugical evidence of tectonics
Fault N° Subsequent Anomalies in the
_{see Toponym o DFS reaches of | channel geometry of the Dﬁﬂ';‘::':: t 5‘:,?3;?,‘;';‘“ Lit:rature
fig. 11) eefigs. 4 | streams Calore River i
and8) | (see fig. 8) (see fig. 9) (see fig. 7)
1 Camposauro-1 + + + +
2 Camposauro-2 + + +
3 Camposauro-3 + + + +
4 Campasauro-4 +
5 Solopaca Scalo + +
B Vallone Aricla + +
7 Rio Stream + + +
8 Ratello Stream +
9 Galang +
10 Colle dell'Aria +
11 Acquafredda Stream + + +
12 Fietra del Tesoro +
13 Vallone Codacchio + + +
14 Fontana 5. Marzano-1 + + + "
15 Fontana S. Marzang-2 +
16 Masseria Laureto +
- 17 Guardia Sanframondi + +
35° Convegnd Naziersle 18 San Lorenzo Maggiore + +
G 19 Vallone del Lago : n +
C’ﬁ Lecce 22-24 novembre 2016 20 Paparella *
21 Masseria Piana + + +




Pentime Mt
! (1168)
A Carbonate Bedrock BEN Active channel
| B Terrigenous hilly area  [E Ordinary flood area

[ Old fluvial terrace [EExtra-ordinary flood area o = :
"D Footslope area (Active) ['ERecentfluvialterrace @ Topographicapex @® Hydrographic apex

I

I'D Footslope area - Sinkhole & Mineral spring
(Quiescent/Inactive) ~ [MWatershed ——Main stream
i AP =l ; 2 k) s N L 4 _D”MAPZ extent +++Deeply dissected channel
Scale 1:35! £ 4 97 L _ \Camposauro Mt ) [DT Active fan - JUAV Extent ~+ Undissected channel (fluvial scarps < 5m)
cale 135000 ¢ P et F it £ L1 ‘(’1 390) [D_ Active lobe [l]Urbanized area i TerERIS SEaT

We will discuss about:
1. High sinkhole concentration along the Calore river valley

2. New stratigraphic constraints for the S. Pietro fault .
G 35° Convegno Nazieridle
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| Legend
S p— et ® Collapse sinkhole in carbonate rocks
L8 P 4 Uncertain sinkhole
¢ © Sinkhole in alluvial plain
. Major Quaternary extentional faults
(Middle Pleistocene-Holocene)

#® Sulphurous spring

# Mineral spring

B Thermae
L ® CO2 emission
[ Travertine deposits

- . [ Buried travertine deposits

)
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After Santo et al., (2011) Acta carso logica, 40/1, 95-112
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Mappable travertine bodies:

© Late Pleistocene to Present
Late Pleistocene to Holocene

Middle to Late Pleistocene,
buried

faults showing evidence

/ of activity in the
Early-Middle Pleistocene
faults showing evidence
of Late Pleistocene-Holocene
activity

-

¢ mappable tufas/travertines

| Mesozoic-Cenozoic
carbonates

i Quaternary intramontane

© non-mappable tufas " and peri-Tyrrhenian basins

volcanic edifices

T O )

I |

the highly positive
613C values are

compatible

with a crustal or
mantle derived
carbon source

S T T T N T TN T T S
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TABLE 1. STASLE ISOTOPE DATA

Sito Sample  8°0pp: & Coyg Location
label (] [%s] Latitude Longitude
Ro Rocchetts al Vollumo  Ro1 -8,05 1.51 41°38"9,064"N 147410 186"E
vsi 599 45 412037, 718'N  14'4'27.684E
o e Va2 ] 807 215 N :
Santa Crizsbna Ve .6,40 Q.25
> 41°28"12861"N 14°5"17.856"E
Va4 ] 5,16 -0,17
Vat 6,25 11,92 :
] 417301, 283"N 14°7'0.980"E
- Venafro Va2 8,22 12,58
Terme di Agrippa 453 6,14 13,44 41°304,608°N 14853 777°E
Vad # .3,97 18,34 &1°304,042°N  14'8'51,5%4'E
Sul # 777 9.85 41 19'57,826"N  13"52'31.801"E
i i Suz# -1293 721 41 1B'45,794"N 13"53'36.657"E
u o
503 1248 7.06 41°1B'35.662'N  13°53'3B524"E
Sud 2.7 6.88 41°1B'38.538"N  13°53'38 741"E
Mi ninturno Mid 4.2 6.26 41°18'35,538"N 13°53'38.71"E
Rit .6,00 11,13 41 14'59,6843'N 14 7'41,494"E
Ri Riardo s o W Beseae Ui e
Tel 6,64 5,22
Te2 ] 7,23 945 41°1240.503'N 147326 483"E
Te Telese
Te3 -7.40 8.74
Ted -6,85 3,62 41713'28.554"N  14"31'30,154"E
Am Amorosi Am1 -7.08 0.46 411242 748"N  14°30'20115"E
LY. PN LT P LY P o TS 4 47')’.‘ AATOIAE SndIN) AL L NE ATANE
Ga Samo Sai 5,86 357 40°48'9.405"N  14°37'41.851"E
e Pontecagnano Mai 8,27 4,33 40°41'31 354'N  14°53'25.251"E
Malche Ma2 6,36 -5,71 40°41'30.428"N 14°53'23.456"E
g S Fal 5,25 3,04 40°39'68729"N  14"54'16 T3E
Fa2 # -5,33 4.02 40°30'58 613N 14°54'1B6.625°E
Co1 6,79 10,45
Co2 ] 654 1038 4040'22297N  15°1446.427E
Cos 6,76 10,32
Co Contursi Co4 6,59 10,32 40°40'21 200'N 1571446 82"
Co5# 6,78 10,28 40°40'20 374" 15°14'47.881"E
CoB -6,28 9,11 404021, 280"N  15"1448 822"
Co7 4077 6.78 40°41'20 A16"N  15°14'55 222"
Pa Paestum Pal# 6,20 0.85 40 26'15,302"N 14"50'4B 437"E
Ca Capaccio Cal 6,13 2.31 40°26'52.820'N  15°2'37.300"E
Vit -8,32 6.14 40°5914.620°N 15730 180°E
i Villamaina <
iz -8,23 441 40°59'17,450"N 15"5'9.840"E
i = Lit 6,22 812 40°52'31,208"N  15°11'21,138"E
Li2 .83 1113 40 5242,047°N 15 11'4,853'E
Mc1 6,94 .03 40 57'10,078"N 16%33'31,313"E
Me Mantiechio Bagni
Me2# -8,07 7.89 40°571.6G6"N  15°3516708E

# semple from Present-day

darncite

After Ascione,et al., (2014), Terra Nova, 26, 1, p. 1-13.



Smkholes fes‘rn‘y ‘ro
hyperkarst processes due to
fluids uprising

- Sinkholes interest different
sedimentary successions

- Different cross-cut
relationships betwen sinkholes
and fault scarps

Recurrence of

faulting and
collapses dumng N 35°cOnegnoN;azienafe‘
IGST 100 kCl { Glﬁ Lecce 22-24 novembre 2016



o

G 35° Convegnc;ﬁa'z;nsre
( ) Lecce 22-24 novembre 2016

e {Mﬁ




Second order o

35°C onveghm'
Lecce 22-24 novembre 2016

_ g



I

Om

250




-

onveg

azieriale
-24 novembre 2016

35° Ce
Lecce 22




Gi 35° Convegﬁ()j/i\ﬁ'az'/oqﬂfﬂé'
1 Lecce 22-24 novembre 2016

e

] FONEEIRNY
These secondary scarps cuts the active fan

generation and produce anomalies in stream

longitudinal profiles, controlling erosion and
deposition processes

Also the active fans contain marker -—

pyroclastic layers

Paleosuolo




Trace of jointing at the
mesoscale
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Distal tephra layers
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The phonolitic composition of layer C2-P is quite typical,
since it shows an Al,O3; wt% fairly exceeding 197 and a
Na,O content around 5%. This composition has been
already recorded in tephra Sep5 from San Marco
Evangelista drill hole (Santangelo et al., 2010), whose
age was stratigraphically constrained between 105 and
130 ka.

Phonolite

-

-

Tephri-
phonolite

-
-

Na,O + K,0 (%)
=

Trachyte Ryolithe

15,00

14,50

QO 14,00
o
N

~
O 1350

N

©
Z 13,00
12,50

12,00 T
17,00 17,50 18,00 1850 19,00 19,50 20,00 20,50 21,00 21,50

AlLLO, wt%

TAS diagram and compositional field of tephra
Sep5 from San Marco Evangelista, used for
comparison.
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“. W Distal tephra layers
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@ MPu_P2
trachyte

rhyolite

60 65 70
Sio.wt%

o MPu_C1
® MPy_P1
o MPu_P2

Compositional variability of
glasses  exfracted  from
younger tephra layers (from
tephri-phonolite  to  alkali-

Paleosuolo

tfrachyte) allows us to w ng +FeO$'t?’Z a b
correlate them to the Tephra layer P1 where fine whitish

Neapolitan Yellow Tuff, a pumice fragments and good sorting are  Compositional fields of Neapolitan Yellow
huge explosive event from well evident. Tuff and correlated samples.

Campi Flegrei aged ca. 15 ka.



Main scarp:
40 meters

Aged 105 ka>x>15ka

Mean rate: 0,4 mm/y

Secondary scarp
4 meters
Aged <15 ka

Mean rate 0,26 mm/yr
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In conclusion
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The Calore river faul‘r system is char'ac’rer'lzed by the presence of several geomor'phologlcal
indicators of active faulting ranging from fault scarps, fo river network anomalies

The high concentration of sinkholes and the presence of travertines testify to the uprising of
deep fluids along the western termination of this system

' The tectonic scarp located in the sur'r'oundmg of Paupisi is around 2 kilometers long,
and represent one of the best preserved surface expression of the Calore river Fault

system.

This scarp is at least 40 meters high and the collected data testify to an age younger
than 100 ka. It also shows clear evidence of recent tectonic activity (younger than 15

ka), represented by minor scarps up to 4 m high, cutting the youngest fan generation.

The collected data suggest that the area has been repeatedly interested in the past by strong
earthquakes capable to originated significant surface effects such as surface faulting and

ground collapses
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