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HEA B0 ~00 FHLGFMBEEEE. B ALBRER . FHE N WL ZEEREEHY
{pyrociastic deposits 3 pyroclastic rocks VM EEHE L@ ZER ., Mg
ARERE-EL A AEERE LY MERER I TAREG AU ES T REFE R .
SO B U FRARHERR A . OB R HE T R ok (L AL R RS S _

KW BN RS EEEFESEET . RE A E A R AY do v A B R
TR AR KL HE R T RS RIS AR R RN B HARPR. DAL EREER
P AIRERNHE LM ESHLEELRR., S BUY KSR LT R R IEH
B R A B R L. 1 Fisher §l Schmincke” '"ATHFH . 4078 1500~1914 5516, fli b b ok
LL) W e TR R Y BE O 328 k' IS B 1Y 64 k' BT AR 0 B Ak A A LS o B U 3
MEERE A LR SIS H YT . TR T s SR8 AL BAY X L
K& 4 Blongl @y ¥0EL 1900~ 1982 R £ AT F IO EES 85 A& R E
FET- A RLAT G 200 FET & M AULPR B HETAY 46 244 A4 88. 504, 1M 1985 EEFHHTE
Nevado del Ruiz W48 32 /1 1991 SFIERE Y45 A (R & B KL B i Ay TR K
. HEGIERMNTINITIERE.

1 kg = h g E R

ok WLy B A S R B G HE AR A Cairfall tephira) @R SR SN, P oK LD OO MBS ) 25 R RO B R P2
. CESET BB 4 B AT LUR TR £ 35 Ay B S R PR 5 3K WAl LR F ey, B
X AL JE 2[R WAL R B SR TR R A2 0 4 AN RS T SRR A S R B ) 3
BAATER UHHAR DT 2 mm, BB LE  JOLBR . 2~ 64 mm B E SO 8%

D EEASHEZRS 0720 MM HEE{ T HEEREBYE S 600w E

fEEMA 2 1F F a3 HE BEULAlTELE CREHWTEYREKCER K 3R (base - surge)
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kLB JOLE KT 64 mm, BEEHALSBIE R JOL HBED.

o R R AR R AP A AR, B R T LB B B FL R . E AR R
B LEHSYLARATFOLBRREANRE, B EXHOIARKEMNERA IR,
BECR, A EREKE. XDENEESRERR S BERPKIA A RELEROLER,

Fisher #1 Schminckel' 1A N, AU AT LA FS Sk EE R 47 .

KR EEERYERASPERA. TERRTALBXWHK. NBRENS
E.UEABHEMAE. TEEYEE P (Strombolian) — 34k B (Plinian) =, & 1B &, »
FE B R B S A H R EE W FEE RN R AT, XU RIEAT s L
EEEA R, RSBk 45 km, KIUR CERAEHEA LR, BRI EERE, sk
1 B SRR LS A RE PUE R R 3% TR ER LS M AR SRR BiR
ERE ZHIRRRED . BB REHES. T RHERSRE, YA ST EEER A,
HETIREEBR X /DEEHEE T X BB LBEE MR AR REEEE SR A EEME L
AREBHE KILRRTTRMBRITFLE,. SEH BRMSHEEL. BimEHE Ry me JLT
s w7 SRS E. R EREMASPRAM I E, e 510Kk IL7E 1000 a B2
ol KeEm Pk, —EREFIH A8 1000 km, BT RE4 8 1R LB XKH k1
ez,

XILBRBHEFRYERRRERT T . HAFAHTE. TRBASERRYSES
— HEZEEBRWESF LS OLEBRRIERY OLEREFRYHEERA.

BHANSEPHEERAANEZEE R LTSRN EERTOTF R EL,. &
HTWENLAF RN EEHER  FHREANETHRERAXLE L  EEHHR A
MEHRMFEER ERREZEERY ALAERCMER L. BERREXLBRERE
ERZER —ZRZIWE LSS B EY (scoria fall deposits)H LR K LS. B XUl 2
BEEEEESR. ZRIVEBEAMNTSEREA LM AESFEFES.

ZEEFYREMRTFITERMBEER . 4 EEERT  Inman FEEFEAT 1.0~
2.0 Z[E., ZEHFERYKTEE. PEREM KK TR EIATE AL QO mRNadss
TN

PEEL. L. ZEER. S FANEEE MR SFE OLBE TR LT LS R EEE .
B,

2 KRUWERARERY

KL FE B (pyroclastic flow) B RAT W TEM LSRRG RGFST. 55
RiEMAMEBF S . Fisher # Schmincke™ ANy, kL BB R KL R EM B RSk
BN ER” Neall“HA g, A BE B B ¥ B S EB R FEM A L SEER &KLY
ZTHEFAEMERTREER".

UL P S R BE ik T15~1000°C , L1 200 km/h (YRR, B OE BE AT SY . O A AT iR LA
REAERBEZHBREKREZHEM JLELAF R, 1902 SEEEF DB A.E 3 FAEILS
FAREIRT AL B A 1980 £ X, R JOLEBE 600 km? ZEHBE S Ll B B R B
Walker 1 McBroome #5244t 40 5 B MEYERY A B {2 —197,

KL R RARER YR 100 SR 1868 FROF ANEXFEBRMEL  X_RH T HIL®
—_— 2 —_—
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ST 2 L R SRR . 1868 48 Von Fritsch 25A NI AR B & 0 20 B
Rﬁ%ﬂiﬁiﬂlﬁ.{ﬁfgﬁ,ﬂz Ky He L BEZR A (eutaxites) « X EXT A #E B FUPIERYEHE .
R B EHR RIS (1882 45) X4 Abich TR RIBMERKEE . XT AL RRAFEF
RiREEELMN 1902 B AN E . XEHRE ORI EFYERMEIN,.
1904 #E Lacroix (4R 2 (nuee ardente) E-5 NN A AL FR 2K Marshal ik
WERBEEEM AUERE BN ignimbrite F R K E) , LA B S Gilbert ) welded
tuff GREEEE IR A", X E 5 nuee ardente —EH R X NRBRAHERVE I UMHESIF
BAERE WY HAAE.

KB RAAAGZE  KLFEEER B AUBERERRMNEBAR. T &
HAAEL RETHRENS ARG E E SRAEAR - BRBRARMGTHE S EREY
o =2. O HEEPRERTEA. THAFERAV(B M RBECHEERE—AUEEBR
M B ZINE—E.

KRB HREEDTEHAEMERNH A EEAREATE. - HREESES
I (lava dome collapse) . JE R B IK L (block and ash flows), X#E R MBE M LK
ERAE N — XS AMNEEEERRE - EAR . EBEERATE s m. BHAEH
W HATER ARG EH /A RIGI X MR ERER. ERAUEERXEANEERETZZ—
RERLA WEHEXHBERKRFEAEE BB IR (ava debris flow ). # i 3§ (hot
avalanches ) fl {3 # = (nuee ardentes) H, FEFH L E /. BE—HE AU EHFHIB
(eruption column collapse) , EE MM A KM AILBBEHMEENAREERT KN
AR H A, T RS HHE 158 (gravitational collapse), =4 XINEBH .. H ARZ HBH
ZRANFEBREE. KB FEERMERCAKUERZESES0MINERTFIL. HFiE
. Cas fl Wright™ $2 2 ignimbrite, BRI 5182 SRS S HFFE B X ILK.
ERAWBEME RN, FFSHEGP. ANFEEBEYETER,. ME BN A ESE
FER ARBVNESORTARERE. AL T A EENTHREXY LS.
AJE R E NS R R B T R A 2T, K E kU 1000 & BTAY
BE VG AL O WA T ZHFRE RIS, Cas Ml Wright A 2, Bk — B4E54 T8
WAL EESBERZERBERAFHERFAIEA LD G AR ILFLBLE
{spluttering ) 2%, & S 7K (frothing ) Al fEE T HEN /M. .

F b — RS RUM Ll BE B iR ME R —— A 1 B IR (scoria flow ) WLFE L TTEEFE AL F
AURMEHESFH. A UBERAEEHBEEHO . RORNAM. SHEFRH SN TRET
FAE KR LALR AT EBE T AR Im MR ERFEMKLFBEL., XFPXRE
B SG FEETE B/ SR AL PR B 0 s TT 4 BE IR A9 S B AN B e B 3 B R IR — WU R — 4
R — R Bl A L g &, W] R A AW B B IR AR .

Wb EEAREMBENEER AR EERAAOLRBRRERY 2L, TR
K AL B {8 (pyroclastic surge) TR, 25 H FAE I BA i F AT, #F 240 A (ground surge) . i
PR 72 i B8 07 TH &FET » BF 2 K = iR (ash cloud surge). ERFIAABRXIRBREMETE.ETF
FREARE . ST B R DWSEREIRBRHTHEEES AN . KZREA
L T S S0 o kL 2 o IR OR (6 B B R K T TR I B B4 A W B B A TR Y
g ¥t AE A (elutriation) B F E M 31 P, SO BOR AW W R B A4 4R,
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3 RULETHIRY

KB (Jahar) HEFRYY R ET AL FERH DB LS AREBRKSRSE.
R B HR TR IR F I3 . 25 N F A B e iR i L JOLR S (R, 5 ST HOB e, BT i
w] AR 2Ry, 1877 4EE L& /R Cotopaxi & ILME %, KL IR 3R #1148 A #E 320 km, TR
JoLly VBRI AL R R DR SRR B B 6 T (REG B R R I B E O R i . &
Ly 37 B4 S B E o U8 B0 0 B L BN R L oML YR VAL SRS B R A 180 km /b TE (R B
EEL A T5A 20~40 kmy/h, K IR H A0 HERE 2 380 2K 100 00U m®/s . FH 25 L 00§ Y R AT AT
BE-.

Lahar Cil B ) —is R EFEFE R EEE. 1022 F i Oscher §— K 3] AT 30 2k
i, E¥l 1949 4F Van Bemmelen #5F E1 % [ W ILIE Lahar — T ¥ sAY 55 5L K B
Bkl R A S E R O RS R BB BT 1964 4 Beverage F1 Culbertson 34
IR F A e B M S B R E RS B ue e R E B B L 608,
UREED), EEEEER T EE IR XY 4085 ~ 800 (HR E i) 5 200~ 602 (R
0,

B AU S AR R IR EF AR LB ERR A AR .. AR Milien ol
R AEE . ETRR L, EE LD BN SRR R S L, dObiREA
EHER>1 mEG. 2 XLERSHEEIFIEZ . LR HR RIS SR H AJONER S
WEZEZ, FE2XUERATEANERE 2 om) R R R R EFRMNEE FNTERTEH.

AR FATERTA AR EAR R .. —fREE RS L R H e Fa ol O,
TR R LR AR P8 KR & 3 E MO B I AT L R o e i AR A B R
EHRAIEE 7R A S AOU W R OCEU N S B A, o TR R O W i e
KB OMSRE A JOLEERHIRTT SR AAK. ERES LESIEFEE R £ :LTE
W I KRS ARUE AR IS RS S (BB HAEY Ol BRI B R AYIE S B R Y0l
.

KA WXL 1000 a ATEER A TR P TIPSR T oL mERYy .

4 KIERERY

WEXUWBAEIESEMIMAKAEN . Fisher # Schmincke™ B K 8 ¥ [§
(hydroclastics H Fitch 3| ) — &, 3 # &5 & 8 ¥ J§ (pyroclastic ) F= {7, Stearns £l
Macdonald (1946 K B FE B & 4 R A B, (1) 3E T ME & (3 7K K 288 48 ) (phreatic
eruptions ) BEEBE M. . HXFE A S KM B4 HEL : (2) &3 3 3 S ¥ & (phreatomagmatic
eruptions), EF AT S IEATH Tk BB RE & (3D EICE % (submarine cruptions) . & —fb
B BT AREN, S BURLE, A K BB EEER (D IR LE Aittoral explosions),
FiRBE ST a0 aT JOLsE B RB FIAK, P RRIE .

Fisher il Schmincke- W ¥ #17K T B (subaqueous ) —im , = {0 5 A 28 T iy,
WINTAR A . RS RESMERIY LT HNE T T RS EXBEIEH. HEEE
T AT MRS TR LR S RE AT SKAHEE ER. B TR E
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RHESBRAEMOERBESMEN T,

KRR G B L AR AR IR . 2 e B SR BE BT SO R B P TR S A ROK BB K ]
AR A ok B Caceretionary lapilli), 2 & HiE EREHE, .

# iR (base - surge) —E W W F 1947 FELEFE KT & Bikini Avoll K T EER
B, o s S B B 50 R 1065 4 R B AR MK Tnal) G Ly 08t B XL B
-, B EERTERASR -HRUKS T A A SBE. H MO ER, BRZNFE
A Ll o A A R A 1 B S AR TR AR YR R A R PR IETE LA AT Bt K e T ok
MR FERMESY, EREALERRE T RRKES ALK, ALOLERSFREB 1000
A BUEE AN E S E R ER VI EE SR K., B KES B OLERER
FI—#a SR IDBEREPM OIS BN TR S HFEENREERPM AR, &
XUMERERD PRSI TEES DR T ESWERE BaEsE Y, %7
ERBEHMEAEELESTAUOMNER B FET ALOED 2 S FH0Y,

Fisher #1 Schmincke™ & Cas I Wright' FDRFEER ) A K WL FE B I (pyroclastic surge)
e, A ER R AOLBE R A, ANEERE AR BN URERH KSR,
EMN=&ZFEM E S EN Cas 1 Wright P FF35 tH # BR 12 R RO IT 0 - TR FK
TR IR T 00 HT R B TS M T K 4 KR R F S A A B TR DUAR < U5 E R B okl
BRSNS RS E R NSIES AL,

R PR B B O T RO SRR B R AR (h L BRI K W B (maar) L BRIK
- Cuff ring Y FFEK #E Crulf cone ). Wood R RT- XK WLDREK TR BN E 1
B R E WA s R, S Se A B an it B 88 R K W g P I BRI T S B Y
ZIETOFERLIN ZE AR A3/ okl 17 5 B Ak R Bk L SRR M AR L ZERR M L 37 T
Z.ESHEF S JOL O TSR TR E R TS, SRS A OB LA 2
{(ZRFE AL AMETFH OB RAER -,

TRl 8 A PR HE TR A B R R 2L B BT R {UGE R P ARk s oy L R B iE FR
THEAEENEREY  ARENESERA AE N SREERERE R, . 2T EE
LI TR A2 B R S L A B GE TR E S R AT B,

£ F x &

Fisher R V.Schmincke H—LT. Prroclastic rocks. Springer— Verlag, Heidelbetg . 1984, 59~~220

2 Blong R 1. Volcanic Hazards. Academic Press.Sydney,1984. 8~102

3 Machida H.Arai A. Extensive ash fall in and around the sea of Japan from Late Quaternary eruption. J,
Volcanol. Geoth. Res. .1983.18:151~ 164

¢ B KRT I QDR g R IS R PO 0. 16 T S B 2 41 199122004 ) 417~ 424

5 Neall V E,Allowzy B V. Volcanic hazards at Egment Volcano, In: Voleanic Harard- Information
Series ;Number One.1991. 5~ 14

€ Walker G P L.McBroome L. A, Mount Sr. Helins 1980 and Mouns © Lprs

1983.11:571~574

Cas R A, Wnght ] V. Volcanic Successions, London. 1057,

o0

Liy Xiang. Quarternary pyroclastic deposits in noretil o~
mineral resources. 1991, X INQU A



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

§ Neall V E. Lahar as major geological hazards. Bull. of the International Association of Engineering
Geology.1976,14: 233~ 240
10 Scort K M. Origins, behavior, and sedimentology of lahar and lahar - runout flows in the Toutle -
Cowlitz river system. United States Government Printing Washington,1988.A5—A74
11 Liu Xiang. Cenozoic volcanoes in northeastern China. In: Abstract Volume, International Symposium on *
Geoscience Progresses of Northeast Asia,Changchun,China.1995: 11~12
12 Crowe B M.Fisher R V. Sedimentary structures in base - surge deposits with special reference to cross -
bedding ,Ubehebe Craters.[reath Valley .California. Geol. Soc. Amer. Bull,. 1973,84:663~682 v
13 Moor J G,Nakamura K, Alcaraz A. The 1965 eruption of Taal volcano. Science, 1966, 151:955~960
14 Waters A C,Fisher R V. Base surge and their deposits;Capelinhos and Taal volcanoes. ], Geoph. Res. ,
1971.76(23):5596~5614
15 Sohn Y K.Chough S K. The Ilchulbong tuff cone,Cheju Island ,South Korea : depositional processes and
evolution of an emergent.Surtseyan — type tuff cone. Sedimentelogy .1992,39, 523~ 544
16 Sohn Y K,Chough S K. The Udo tuff cone ,Cheju 1sland, South Korea :transformation of pyroclastic
Fall into debris fall and rain flow on a steep volcanic cone slope. Sedimentary .1993.40;: 769~786

17 M. EER FHE AN LN (base — surge) HEFRHTAY BTN, M HiE1E. 1987, 33(67.577
~582

Advances in Pyroclastic Deposits at Present and
the Main Types of the Pyroclastic Dkposits

Liu Xiang
{Changchun Usiv. of Earth Sciences «Changchun 130061}

v

Abstract Pyroclastic deposits mainly can be devided into four types, fallout tephra
deposits,pyroclastic flow deposits,lahar deposits and volcanic base surge deposits.

The fallout tephra encompasses all the products ejected into air from a vent during a
volcanic eruption. The pyroclastic flow is a rapid flow with high temparature and expanding
hot gasses originated from a volcanic eruption down valleys and across surfaces low
gradient. The lahar is a rapid flowing mixture of volcanic debris and water originated from a
volcano,resembling in behaviour of wet concrete as they flow.

The volcanic base surges form at the base of eruption columns and travel outward
during some hydroclastic erupting. Some characteristics of the pyroclastic deposits have been
tllustrated in this paper.

Key words volcano.fallout tephra.pyroclastic flow,lahar,volcanic base surge
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