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Abstract

The 472AD eruption of Mt.Vesuvius in Italy started from the explosive eruption which formed
air-fall scoria, and was followed by pyroclastic-flows. The pyroclastic-flows changed from scoria
flows in the early stage to pyroclastic surge, and lithic-rich pyroclastic flows at the last stage.

The emplacement temperature of the flow deposits were estimated applying the progressive
The experi-
ments show that the most of specimens exhibit stable magnetizations composed commonly of one

thermal demagnetization experiments for essential fragments and lithic fragments.

or two components. Temperatures recorded in essential fragments of pyroclastic flows could be
separated into several groups; more than 590°C, around 300°C and normal ambient temperature.
Some lithic fragments show 200°C indicating heating after entrapment within a flow. The estimated
emlacement temperature of lithic-rich pyroclastic flow varies in different flow unit. It was presumed
that the relatively cool lithic-rich pyroclastic flows were formed by the collapse of the eruption
columns of explosive phreatomagmatic eruptions which eroded the volcanic conduit entraining a
large amount of lithic fragments. Water-magma interaction during the eruption may have caused
cooling of some essential fragments.

Key words: Vesuvius volcano, lithic-rich pyroclastic flow, phreatomagmatic eruption, remnant mag-
netization
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AT D 7 0y F v JIEEEEROBITHER L
re5 A, BHEITIENT 3 &R & RIERSY @
QTEMAMTEAET 5 EIT8 5. SRR 13HE
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Fig. 1. Idealized columnar section of the deposit of
ADA472 eruption, Mt. Vesuvius.
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HLTWs (Fig. 1. 223 ) 7iEHEREY (Fig. D 37 =
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13, HERYIPHR THEED 7o —2 =y F 515 FEB
DOHEREY) (Fig. 1 @ S2coarse) & ik ThIxSEEE A~ 4
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Fre L TRBIESPERER 28A TV, AESRIC
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T, M10m TH5H. HEHYIORICK S SRR Z R
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472 FEREK D KBERD 5 b TR\ AHETH 3. AES
FicE 0 KRR O AL & - AR 235510 L
T3 (Fig. ). V=922 4 7 —F D&M,
OESRICECKRHERE 3BEL TV, 48
ERICE O KPERHER S ARICEAE L 72 & o sk
ZHEEHETW5 (Kanekoet al, 2005). & DABESEH
ICE O KPHRHEREYIE, WK ELS, AESR D@
MEE KWK 2SR 22 &8, D i b2
MU ED 7o —2=y b 510, K& IIBIROHERR
EERL, BEEE, 2<Eb oV,

—EHO KRR OhT, REEHRO®RER3Y T
WTeHxbE<, EROY— VHRBEYPAESRICEL X
Wi i, B L Tna.,

DO R S IEVAE SR ICE S KRR s & o &
I BIEKTHRELICKRTH 20 2SI 5700
12, VxRV 4 A KLoJtE» SAERIo 7SI B T B
9 B SARE A 85 KL ARE R oE S frak 20
AR L T, ERERbARIE L (Fig. 2). Fig. 2
OHIE O 2 b KT W ALE SRS 3 2 HEEY T,
BRI TR ) 7EMR» o5, HEGEICER
%2 i OAREE N % 10 kB>, FHD 1 A
SIFHEICHRER % 10 5URHREN L 72, HiI @ 13 @ ol
ATNHANCAE L, BESICKLEAZETKLIKED
Do, KIERHEREY O I3 AR E S i
BA, OEEH DO, EROAEERICED Kk
HEREI N RS LT WA (Fig. 32). MA@ T3,
TEHOAEERO/LbEWTo—2=y F 2D FAOA
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Fig. 2. Location map of sampling localities.
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Fig. 3. Photographs of the sampled exposures at location @ (a), location @ (b), location @ (c) and location @ (d).
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Fig. 4. Vector end-point diagram of the progressive thermal demagnetization results. The solid and open
circles represent projection on the horizontal and vertical plane, respectively. Numbers adjacent to data
points indicate temperature in degrees.
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7= MAD (Maximum Angular Deviation) (3 10.0°1

%57l (Zijderveld, 1967) (Fig. 4) 1IZ/R9. 753, Table

E LT 15 R hicida L 7calklidbr i L <h 5. &
4-2 AIERRLHEERE KD 5 B, 96 HEHZ S W THIE 21T - 7o kG HR, 29 30k
ADAT2 MK O GEER T E O KPHRHERYIC S W O ZLE LT L R b s e, 60 5B 513 2

THT » T RFEBGHH SRR DGR & Table 1 & X7 kb AL RS . AEERITE, 1 EG DRREE

Table 1. Paleomagnetic results from the pyroclastic-flow deposit of 472AD eruption.
Location sample low—temperature high—-temperature
no. no. component component
min max dec. inc. min max  dec. inc.
Essential fragment
@1 2601-1 100 200 354.0 36.8 500 590 265.2 69.4
@1 2601-2 250 590 230.1 -16.6
@1 2601-3  NRM 350 318.6 46.9 400 590 232.7 19.6
@1 2601-4 NRM 250 331.9 86.2 300 590 148.3 -49.8
@®-1 2601-5 NRM 300 76.1 55.1 350 590 118.1 75.5
@1 2601-6  NRM 300 32.5 41.0 350 590 136.7 -T7.8
@1 2601-7 NRM 300 323.6 57.4 350 590 224.7 15.9
@®-1 2601-8  NRM 300 343.0 5I1.1 350 590 146.3 -67.2
Essential
fragment
®-2 2602-1 250 590 347.6 6.3
®-2 2602-2 400 590 131.5 -19.1
®-2 2602-3 200 300 297.9 36.8 400 590 222.2 -16.1
O 2602-4 500 590 203.1 -13.3
®-2 2602-5 350 590 73.3 29.6
®-2 2602-6  NRM 200 345.4 57.8 500 590 115.0 -34.1
®-2 2602-7 500 590 126.4 -49.3
®-2 2602-8 400 590 129.8 -T7.5
®-2 2602-9  NRM 300 7.4 52.1 450 590 346.2 -3.2
®-2 2602-10 450 590 64.8 10.8
Lithic fragment
®-2 2602-L1 150 450 344.3 84.6 530 590 359.2 4.6
®-2 2602-L2 100 590 324.0 61.6
®-2 2602-L3 NRM 200 341.3 57.5 300 590 225.9 -40.1
®-2 2602-L4 150 590 226.9 -33.0
®-2 2602-L5 250 590 14.1 0.7
®-2 2602-L6 150 590 307.7 30.4
®-2 2602-L7 250 590 26.6 62.9
®-2 2602-L8 150 590 60.1 -b55.2
®-2 2602-L9 350 590 235.3 28.5
®-2 2602-L1 350 590 354.9 8.9
0

Essential fragment
@-1 5102-1 100 200 134.1, 10.3 400 590 133.1 7.5
@-1 5102-1B 350 560 133.7 11.4
@-1 5102-2 100 350 301.5, 33 500 590 268.0 45.9
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Table 1. (continued)
Location  sample low—temperature high-temperature
no. no. component component
min - max dec. inc. min - max dec. inc.

®-1 5102-3 350 - 560 251.2 32.1
®@-1 5102-4 100 - 250 269.5, 79.6 450 - 560 71.5 -49.8
®-1 5102-5 300 - 560 4.2 -15.2
@-1 5102-6 350 - 590 345.4 31.7
®@-1 5102-7 400 - 590 107.5 65.9
®@-1 5102-8 300 - 590 282.3 -51.4
®@-1 5102-10 300 - 590 33.7 34.7
Essential fragment

®@-2 2703-1 150 - 450 254.6 30.2 450 - 590 198.0 -34.8
®-2 2703-2 500 - 590 0.2 9.2
®@-2 2703-3 200 - 590 46.0 -35.4
®-2 2703-6 100 - 250 10.3 28.4 500 - 590 255.0 -b2.2
®@-2 2703-7 200 - 350 102.7 80.9 450 - 590 164.2 16.1
®@-2 2703-8 350 - 530 248.0 85.5 530 - 590 Magnet

ite

©@-2 2703-8B NRM - 250 326.5 -41.9 530 - 590 158.7 -b5.4
©-2 2703-9 350 - 590 34.5 42.8
®@-2 2703-10 150 - 300 215.7 11.9 500 - 590 252.8 48.0

Lithic fragment

®@-2 0102-L1 150 - 590 80.1 -9.6

©®-2 0102-L2 200 - 590 4.4 24.7

®@-2 0102-L3 NRM - 590 92.5 25.2

©@-2 0102-L4 NRM - 300 337.2 -29.6

©@-2 0102-L5 300 - 590 88.7 41.3
©@-2 0102-L6 250 - 590 332.7 14.0
@-2 0102-L8 100 - 250 155.3 -0.8 400 - 590 319.3 -38.3
®@-2 0102-L9 2560 - 590 69.0 35.0
®@-2 0102-L1 500 - 590 27.9 -66.3

0

Essential fragment

(©) 2003-1 350 - 590 214.5 46.2

©) 2003-2 100 - 250 278.0 53.5 500 - 590 241.6 11.1

® 2003-3 300 - 590 354.9 57.0

©) 2003-4 100 - 450 340.7 73.7 500 - 590 224.3 -31.7

® 2003-6 100 - 590 54.4 29.0 250 - 590

©) 2003-7 100 - 590 338.2 60.5 250 - 590

©) 2003-8 400 - 590 89.7 45.2
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Higs D-1 Ok (2601) 1 BRI 13241 O HIBRTES
DHHZERET, F5IE56THBA, 100°C LITF DR
RO, MO RMEA AN > TV (Fig. 5). Lol
Pullaiah et al. (1975) 12k % &, 100°C LI N DEESERIAL
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Table 1. (continued)
Location sample low—temperature high—temperature
no. no. component component
min - max dec. inc. min - max dec. inc.
©®-2 2703-9 3560 - 590 34.5 42.8
®-2 2703-10 150 - 300 215.7 11.9 500 - 590 252.8 48.0
Lithic fragment
®-2 0102-L1 150 - 590 80.1 -9.6
®-2 0102-L2 200 - 590 4.4 247
®-2 0102-L3 NRM - 590 92.5 25.2
@-2 0102-14 NRM - 300 337.2 -29.6
©®-2 0102-L5 300 - 590 88.7 41.3
@-2 0102-L6 250 - 590 332.7 14.0
©®-2 0102-L8 100 - 250 155.3 -0.8 400 - 590 319.3 -38.3
@-2 0102-L9 250 - 590 69.0 35.0
©®-2 0102-L1 500 - 590 27.9 -66.3
0
Essential fragment
©) 2003-1 350 - 590 214.5 46.2
©) 2003-2 100 - 250 278.0 53.5 500 - 590 241.6 11.1
©) 2003-3 300 - 590 354.9 57.0
©) 2003-4 100 - 450 340.7 73.7 500 - 590 224.3 -31.7
©) 2003-6 100 - 590 54.4 29.0 250 - 590
©) 2003-7 100 - 590 338.2 60.5 250 - 590
©) 2003-8 400 - 590 89.7 45.2
®@ 2003-9 450 - 530 85.3 10.2
©) 2003-10 150 - 500 241.2 85.9 530 - 590 182.6 -23.3
Essential fragment
@ 2801-1 NRM - 200 4.4 24.7 300 - 450 80.1 -9.6
@ 2801-4 NRM - 200 303.2 49.0 350 - 590 92.5 25.2
@ 2801-5 - 300 - 590 337.3 38.6
@ 2801-6 100 - 250 1.3 78.8 300 - 590 88.7 41.3
@ 2801-7 400 - 590 355.1 54.9
@ 2801-8 NRM - 150 2.3 61.4 200 - 590 319.3 -38.3
@ 2801-9 100 - 250 309.9 38.3 400 - 590 155.3 -0.8
@ 2801-55 100 - 250 35.5 45.6 300 - 590 69 35
Essential fragment
® 0301-1 100 - 250 168.1 58.1 500 - 530 252.1 -55.9
® 0301-2 100 - 250 292.0 8.7 300 - 530 293.8 -8.0
® 0301-3 NRM - 200 198.7 33.9 530 - 590 230.3 -10.9
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Hhnc ki o @EAicd 3 (Fig. 5). 300°C THERE L - 2% N, $9300°C THERE L 72 & Ris 8 2. A OASRE R
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Table 1. (continued)

Location  sample low—temperature high-temperature
no. no. component component

min - max dec. inc. min - max dec. inc.
©) 2003-9 450 - 530 85.3 10.2
® 2003-10 150 - 500 241.2 85.9 530 - 590 182.6 -23.3
Essential fragment
@ 2801-1 NRM - 200 4.4 24.7 300 - 450 80.1 -9.6
@ 2801-4 NRM - 200 303.2 49.0 350 - 590 92.5 25.2
@ 2801-5 - 300 - 590 337.3 38.6
@ 2801-6 100 - 250 1.3 78.8 300 - 590 88.7 41.3
@ 2801-7 400 - 590 355.1 54.9
@ 2801-8 NRM - 150 2.3 61.4 200 - 590 319.3 -38.3
@ 2801-9 100 - 250 309.9 38.3 400 - 590 155.3 -0.8
@ 2801-55 100 - 250 35.5 45.6 300 - 590 69 35
Essential fragment
® 0301-1 100 - 250 168.1 58.1 500 - 530 252.1 -55.9
® 0301-2 100 - 250 292.0 -8.7 300 - 530 293.8 -8.0
® 0301-3 NRM - 200 198.7 33.9 530 - 590 230.3 -10.9
® 0301-4 350 - 590 263.5 56.0
® 0301-5 100 - 300 161.9 68.1 350 - 590 95.6 60.2
® 0301-7A 100 - 200 6.6 31.2 500 - 590 111.2 18.4
® 0301-7B 150 - 250 15.4 36.8 500 - 590 111.4 19.4
® 0301-8 100 - 250 308.1 22.0 450 - 590 44.8 52.6
® 0301-9 350 - 590 257.4 56.7
® 0301-10 100 - 250 18.6 65.5 500 - 590 166.9 13.0
Essential fragment
® 2501-1 NRM - 400 206.5 -11.5 450 - 590 289.4 -9.5
® 2501-2 NRM - 150 150.3 -47.8 350 - 590 158.2 -64.1
® 2501-3 NRM - 250 2.7 58.6 400 - 590 138.5 40.4
® 2501-4 NRM - 300 260.9 -27.8 500 - 590 240.0 6.4
Essential fragment
@ 2701-1 100 - 250 298.0 6.8 500 - 590 280.9 -57.4
@ 2701-2 400 - 590 338.2 42.3
@ 2701-3 100 - 300 334.0 77.5 350 - 530 0.8 80.2
@ 2701-4 200 - 350 96.1 60.7 350 - 530 239.1 -18.1
@ 2701-5 260 - 590 11.8 58.2
@ 2701-6 NRM - 200 11.8 58.2
@ 2701-7 NRM - 300 27.7 55.0 300 - 530 18.4 —40.3
@ 2701-8 - 300 - 590 333.0 34.8
@ 2701-10 NRM - 350 312.2 17.4 400 - 590 307.5 7.1

min-max : interval of demagnetization level used to calculating deirection of characteristic remanent
magnetization (TRM). dec. : declination of TRM. Inc.: inclination of TRM. T : thermal demagnet-
izaion which level is shown in degree C. NRM : natural remanent magnetization.
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Fig. 5. Equal area projections showing site-mean directions of 11 exposures of 7 localities. Solid and double open
circles represent projection on the lower and upper hemisphere, respectively. Squares and ovals represent the
mean direction and the 95% confidence region with radius a95, respectively.
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