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Fig. 2 Field photos of the pumice quarry and stratigraphic section of pyroclast deposit in Hamatang volcano, Jingpo Lake area,

Heilongjiang: (a), (b) Schematic topographic map of Hamatang crater and sampling point; (c) field photo of sampling point;

(d) field photo of section; (e) stratigraphic histogram of section
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Fig. 3 Microphotographs of the pumices in Hamatang volcano, Jingpo Lake area, Heilongjiang:

(7) (a) Vesicles and olivine phenocrysts in the lower fallout scoria of the section ( plane polarized

Horm (r<R) SRR r light) ; (b) the same as (a) (cross polarized light with gypsum plate) ; (c¢) vesicles, olivine
INTIE R SE R %k Z2FH phenocrysts, and the xenocrysts of quartz and K- feldspar in the upper fallout scoria of the
IGigs L D BITREN4S section ( plane polarized light) ; (d) the same as (¢) (cross polarized light)
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Abbreviations ; Ol—olivine ; Qtz—quartz; Kfs—K-feldspar; Gls—volcanic glass; Ves—vesicle
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Fig. 4 Identification map of genetic types of pyroclastic deposits in Hamatang
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Table 2 Grain-size parameters of the pyroclast deposits in Hamatang

volcano, Jingpo Lake area, Heilongjiang
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Fig. 5 Grain-size distribution and cumulative frequency curve of the pyroclast deposits in Hamatang volcano,

Jingpo Lake area, Heilongjiang
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Fig. 6 Accumulation curve of the pyroclast deposits in

Hamatang volcano, Jingpo Lake area, Heilongjiang
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YEFRRE R R @ (HBOK, 2578 IF A FE M 21JPH-
25 F1 21JPH-27 HLJE 53 A R AR AHARL | I o Ok
JEHR/NT 8T 10 (BiRR A2 KT 0.5 mm) , P
BiEE SRR =2, 5200 F1-2. 506D, - 3440 BE 43 11 Ky
—2. 404® F1-2. 1920, & 404E 5 A e J2 i R
A3 PHRCRLE A3 A5 Y5 Bl N -2 ~ 20 (0. 25~ 8 mm) |,
(B E FIF- R0 R 0. 5120 F1-0. 6330, KL O
{ELIA S8A KC , 2R ITE A  J2 1 s kL H  R  o
15, XA A S A I R RE R & B K i A
FUA I LA B LR B 5 A e, kR
UFIR5 Ll & 7 =R T8 4 1 4 A G, J i 1E
VN iy 214/ O (E N i W e X2 S Sy (T
BT, B Inman 280, %A kR
0. 825 1 0. 965, 43 L4, & AL 5 2 T JE I )2 1 43
PEAHACK, My 1. 137 Ar ity . X EZRH TS
TR T8 0 2 ph 2 S R T BRI, A S 3 B — | T 24
AE 5 7 W 8 2 202 1R SR U R TR 1, K
AE AW N T2 2B YRS, S8k
5% SR, 2R McManus (1988) 4E 531545 3 1Y
g5 GRS, B AR B TE B 2 1 ik R B
1. 140, 5 Inman ZECHE, H T 2 LR A 15
e RZB A 1. 232 Fi1 1. 338, 1 Inman BEGHE 45
BRIGZL, X2 H, Inman S50 e 1 S 5% 8 W)
FES BIHATTE 16% 5] 84% N 1T IX (8] BE 5 19 43
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SRAHAE  FRIETTBEIA ] 3t DX e 3 K 125 v R RUYTIE AL B 5

1987

BEAFAE , AR b 1 S AR, TR 92 S R ) A
RERIE (BRHEZEAE 2002) o VF SRR R Ay R A 1
T, FERH T HE IR A -1. 7210 ~
40(-1.3120~4D) R A # Inman S50
FIRIGRIL, 1R AR RIS T 17 25 08 1 4 e 1k
P AR TE R BE J3 A1 80 )RR, A e 2 53 30l
1.567.0. 637 F1 1. 698, & > 1F, i I AH X T+ 1%
REEE | BT AR Sl ORLE 43 A 347 A o) REUIORE , 225 )2
A <) 25 TS I )22 T Al T RELASOR. — ), 5 b A A
ST AFFIEARAT . AN RS A A AR T AR
WSS9I 2. 209 1. 575 Fil 2. 282 IG5 e PEHE AR Ky
TE, TR VAN /IN , 3¢ B R B A1 3l 4 TE AR 450, bt
JFE o3 AR AR v AR T e R — ]

MR BRI 26 ] ek B A B R ) A
e R DA TERLEE 43 A B AR AR AR L DL S R S
Wiz b Fe, ARPERLEE EE , 25 ) T G A LR
YR FERE R 2R (B 6) . FratEan i 2t
AR 28 S AN AT A AR TR B, S TE TR A
it 2 RV AR R B8 A B 5, 3% A A I8 W 1 25 v iz
FNTTREI RS2 ) 7 AR 7 o0 VR . FF SRS
S AE AR RER A R K LR JE 32 KU oA
FHEYSE S 21JPH-25 1 21JPH-27 LI ik 3=,
ST 5E A2 21JPH-26 41550k 5 2 | il 2k B AR 5
fio 1E-10~30(1/8~4 mm) WKL T, & 40
A5 AT 8 2 )2 1 R BRI i KT 2 I8 T
2 WIANRL B e 1S I A k3R AR K ) AR S T A
I LR R B TR
5.2 HMEHSIT

B S 3 LR SIS A RSO 50 B A ] ik s ok
P B T AE Ry B — SRR o A R AR (18] 7
a—c) . P, FATE ] 2 BORE o1 ok
PIE MG SO B Y, fERB AT
TR AAFAE R IR 43 A7 i 4 06

FERARAARL, 73 T2 4245 5 1 76 1/8 mm 4b, JPH-A
WURL ) 43 T8 4R BB /1N, S 0. 962 F11 0. 185, JPH-B 1)
SIIRHERORT JPH-A, 7351 2.321 1 2. 3635 43 5
2 762 mm A F12 mm &b, JPH-C 53 B 4E 550530
1.295 Fl 1. 724 ;43 45 3 7F 8 mm Ab, JPH-D ({43 E 4
#2.706 F1 2. 334,

T AR B TR B I 2 A TS T A IR &,
P B AR AL AR (B 7 ¢) o DA 2 mm 45
A5 JPH-E /0B 4E%0 1. 073, JPH-F 23R 4E%0h 2.7,
BNEURL B QBN TR B, L 10 B fL12
K 2 mm FRAET X AT 53 2B, /DT 2 mm 5
PR B A B R IR, 2 A TR A AR 4
KA A B 60% A AT, Hor T 4R B ER 6 W 4 IR
GERHE TR T 2 mm Bk 6 55 E w2
17 10% , H A3 I AEECH i ) T 3R1% )2 o/ INBURL I
H I RHE
5.3 RESH

ARSCE 1t CAMSIZER i 8 w52 3 k1L w4 8 90 1)
ROV AR (EERBE KT L ™M) AT T &40 HT,
Xof AL 43 A1 FEAE FRLIE Bl 0 R /NS A KA P 5
AT TR ROEREEE T 1, BO e, /T
ZSVETE A RERAR 16 ~25 mm 0B B 5 H —E M
LGN s R | NS N T I v @ N = STV U A s N )
0. 03% , Ay HEBR A 2 0K B0E LA AR AR 1, A SC H AT
XPRLRE R -30 ~ 50 (CRiAR/NTF 16 mm) B EURLIEAT T
LRI A SR Y Ty N N R N T R i VS

KL JE AR S 1 oK L g ask 78 v (A R AR
BU, F2 237 3 5 5 M o AN s & 7 S 4 ol
AR LR B ) BRI o3 A I DL &l 8 K3k 3 T

* 3 BRITERM M X EE N LR EERY SRR TEHINEE
Table 3 Average grain shape value of each diameter class of the pyroclast

deposits in Hamatang volcano, Jingpo Lake area, Heilongjiang

@5ﬁx¢m<@ 7d_e)o ﬁﬁﬁgg&%ﬁ - SPHT b/a Conv
iﬂ‘
A S TN O RAR T I EL 2 Y (q;; 21JPH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH
L o = . 2 2 2 2 2 2 2 2 2
AT REH AR A AS R A A 19 0 S s oE > 6 ! > 6 7 > 6 7
PSR RO R B oo | orews | 0,698 | 0.5 | 0,961 | 0,960
A —'_'_‘, J \A‘ £ A M2 2 . - - N N M M M M
L ARG TR R IR KT L) | 060 |0.753 | 0.703 | 0.665 | 0.704 | 0.673 | 0.964 | 0.974 | 0.966
0.9 FrifEfizE S /NF 0. 1, WA Ho A 0 |0.712|0.811 | 0.714 | 0.672 | 0.749 | 0.676 | 0.970 | 0.987 | 0.971
B, AR PRI | O o |oraos | 0,695 | 0645 | 0.953 | .95 | 0,950
: LA ek e . . ‘ , . . 953 | 0. .
Py BA SRS 1 3 A R AN 3 10.696 | 0.747 | 0.691 | 0.671 | 0.699 | 0.670 | 0.970 | 0.981 | 0.966
TR AT R 4 |0.738 1 0.746 | 0.741 | 0.738 | 0.734 | 0.732 | 0.987 | 0.989 | 0.987
D VU B e A A B 2 Y v (TR 7 5 10.755|0.755 | 0.761 | 0.795 | 0.801 | 0.799 | 0.995 | 0.994 | 0.996
SEH4ME | 0.685 | 0.773 | 0.691 | 0.691 | 0.708 | 0.687 | 0.964 | 0.98 | 0.964

a.b), N2 IR A R AR AR
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Fig. 7 Grain-size distribution and fractal dimension of the pyroclast deposits in Hamatang volcano, Jingpo Lake area, Heilongjiang
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TR BUSE M S ™ B RRAE , UE B ASURE S PR 7]
AT SRR, 5 AR T 722 , & ik
T4 URL A TR AR N 25 3 A P TR R
DAL WA, FHE T A A 2 (e Ll FN 2L
), KR LR JiE Py R DN A% iy T AR O
/b ( Andronico et al. , 2014) , B4 I3 & LB TS H01)
BB FHIE 5 2T L BB W) R E AR AT . BAACk
B TEAE SR G AL <) 7 0 I 2R S i 2SR
(SPHT) =58, TREIEREMIEE N 0 5] 1,
S ARYE FEAR T AEAS KN BURE 5 D88, 48 53434
FE0.6 ] 0.8 Z[H],F-IZEEREEH 0. 685 F1 0. 691,
2 20% FIRE S S AR, 29 45% FORE & R URBR F IR
FIR BAR , HAs R [RDIR A (AR, 2 4048 B 7 e )
e JEBURL I 2R 3K BE 43 A W L oy 0.2 B 1, KB 73 A
WEMETE 0. 8 £ 0.9, RiF M4k tbi? s w4, B mh s
i ] RO 00, SRR 0. 773, 8 K24k
SOk Ay IR AR [BAR:, EL V7 A BRI, 5 k1
Mt 5 7 AT 5, BRI 45 (2005 ) 3 3 B Ah 52 3t WL
SAF | IR MR s P T HE R 2 S R FR IR
TSR A RIS R TV W) A 144 B D8 A AR e 1 [

lg(r/mm)

0 1 22 -1 0 1 2
lg(r/mm)

ZERENR ADECRH BER A B2 s ftk, e 2 b
M Z R AR RIS KILER, B G 5 4L
REREE RS R — 3, SIEEREEAN A, i 3 Sl
B YIS (b/a) FI™N BE ( Conv) 341 22 5 3/,
B AAAE B T e 2 R R TR G 25 T 23 VR TR
PE, K& maE R 0.3 2] 1,H 30% /4
RO A Al 7 PR PR AT L KR, 209% 2 v ]
TEARFNR AR, LA Ry S AR R AR S bk, kLl
AR PRI 5 5 A G, i N9 e W ¢ R o
Jerln i T8 K 58 298 0.7 (Riley et al., 2003;
Coltelli et al. , 2008) , 7S 3L %5 V& 1% A+ < 56 H P ¥ (H
9 0.691 F10.687, 51T AWFFEAAL, ™ BE 48 K
GYSYARTE 0. 9~ 1, B IUR F OMLRE BE R v, (0
2 BB A A A o A 0 RS s [e) e AR 4, S
55 UL A0 2 11 14 38 S 23 (o 0k 2 1 7= A M T, 3
INFCRRE FE . — R, S A S R ™ A i
FEU RS (Liu et al. , 2015) , {H5 4046 5K 5 78 JE
S ZEH A KR EDEH A S ENEE S E, H
FA ORI IEAT HEAN 1) =AW 5T | JC RS i 1
SE S JZ IR A ™ B DA RS ol R 2 TR FE 7
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Fig. 8 The distribution map of grain shape of the pyroclast deposits in Hamatang volcano, Jingpo Lake area, Heilongjiang
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KNI SN A BT 32 B SR /NE ], Mele Al
Dioguardi (2018) W 5% A& 1, Fifi & ki R~ 2 3 ifd
Rt ORI ER T BE (R AFJF0RLAS B0 R B 7 — 448
R/ AN SR 555 1| DR I = T R W U N Y £ )
FEAME N 0. 1~1 mm( Rust and Cashman, 2011),
It Saxby %5 (2020) Ak, ORLAR T B ORI AR BRI
FEAEVKES KL AT S2 56 vh & B, RiAR 2 1/8 ~ 1
mm (R ELAT e AR BRI JEE , DT IE 52 T 3 — W
U 11 67 D QU RS/ BUE oy R ) A UiE T 1Ay N YK AoV K
SRR (F 9 a—c; 3 4) ,KiE N 0D ~50
(/T 2 mm) By LR B ORI T 1/8 ~ 1
mm , EEREE K T8 H AT BE AR /N AE 20 (0. 25 ~
0.5 mm) &b, £ WORJE B e/, KLY e AR, SR
T BLRE R =30 ~0D (2~ 16 mm) Y 37 A Ok 2R 3R i

HV it FURLAE K W S k0N, TT RE FTTR  OR AR
HbF AR AZ I S 2 B VR, AR B T B 2 ke
o XEARSCE AL B A W I 20, RS
JE B AF e R B AR AR 517 AR F (& 9 d—f;
#4), KEH-30~00(2~16 mm) IR RLIE
SRR BEARE (14 184 0 10 38 i, e/ IMEAF A T K
B TOREEE R 0D ~ 50 (/NT 2 mm) IR T 6 by B
(IHG I SEi80 NG 3N, B /IMAE 1 BLAE 20 ~ 4D (1/16
~0.5 mm) Z[f],

6 W IEYE S L e HERR T L
KL B W RRL I o3 A 2 B 1, i IR 464 D
SN[ RN AE R = B ) 5 8, D (BB, 3R B
PERSCRR  WF  =F B2 K ( Kueppers et al. , 2006
XK AE | 2014 ; Paredes-Marifio et al. , 2017) . H
SRR L ) (AR JRE 23 A s Y 22 R A o A, 1
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Fig. 9 Variation curve of grain shape versus grain-size of the pyroclast deposits in

Hamatang volcano, Jingpo Lake area, Heilongjiang

R W JC il w8 W 32 B 2 A T8 UL i 45
(Turcotte, 1992; Jones and Russell, 2017 ; Paredes-
Marifio et al. , 2017, 2019) . 74 T RIS+, T
AT PR e 2375 K L B3R TS R BE A AR A 22 B
TR S KL BEE 2 s BRI Rk,
IFHe R BORE AT T A BURIE B S
6.1 FAEHHBME

YR PR AR BT AR I v A S
s I RIS P BE A 9 5K 0 ) R i e R
PSR B &M A A LS, T & A
KL BRTC 242 0 7 2807 2, in =i 5t
HER B 7 (Sparks, 1978) | T JK 0 7% ( Zhang
Youxue, 1999) i 2875 S B4 ( Papale, 1999) , B&
T IX SR AR K F I T LRI 23 A A, 25 T K
LA 15 A i 20 1 T =2 iR 25 28 0 52 20 A P it 7

x4 B TR0 M X AR yE A LR HERR IR T 3 76 ( AL %)
Table 4 Grain shape distribution of the pyroclast deposits in

Hamatang volcano, Jingpo Lake area, Heilongjiang (unit: %)

DR M AN BEAEAE: it T R 3 1 DR B R i 4 v U R
A K FBR AR, —J7 T, W75 i 3 e
XPURE A T, X A P62 455 o RE AL Ja AR BE R 13K
5 RE AR TE ARG S PAT 1) KL 3 PN 3 3l K A
AT DARREE B AT v il 48 ol FURE S A2 — WK i R
T, A BORE AR /N A, L R R 8 LR, DT A
PSR W) BRI R O3 A N o TR AE K8 ( Dufek et al. |
2012; Jones et al. , 2016; Jones and Russell, 2017;
Jones et al. |, 2019) . {EAEREFEFE: % A 76 K LTS
EIF AL R JE , JEH S O i 8 v, Ok ]
¥R A 42 A5 U 31, by 2 (881 7 A 19 et
JRXS AR SEAR /N (Dufek et al. |, 2012) o 55
—J5 T, W25 SRR KL KR IVE T, K LK 5 52 R
%z, 78 Jay & M IX & AE & R 305 # ( Turcotte,
1992 ; Perugini et al. , 2011) PR AR L T 450

G RIRER ) X ik 1l s 9%
FEE AT 1T o0HT . PSR E R RS
O3 AR VU R R A, =45 K

SPHT b/a Conv

K | 213PH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH | 21JPH

25 | 26 | 27 | 25 | 26 | 27 | 25 | 26 | 27
<0.6 | 17.5 | 83 | 153 21 | 19.9 | 229 | - - -
0.7 | 33.8 | 12.1 | 32.5 | 27.4 | 24.2 | 26.0 | - - -
0.8 | 38.5 | 28.8 | 40.1 | 33.6 | 29.5 | 33.7 | - - 0.2
0.9 | 10.0 | 45.7 | 11.5 | 16.9 | 21.9 | 16.5 | 1.7 | 1.7 | 1.7
1 0.2 | 51 | 03 | 1.1 | 45 | 09 | 983|983 | 98.1

N 1/8 mm /2 ~2 mm Al 8 mm, 73
AR AE R FN /N JPH-D>JPH-B>JPH-
C>JPH-A (& 7a.b), Dufek 4§ (2012)
N FA 25 0 SR R S A e I TR
A G e BE AR T 5 1 R A U A AT
AE , (ELVRJZ A I R A1 AR K L S
Ui, TRJZ W A A Bl T B v A 5
FEo SRR E o s P AR A It
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FRATHEN JPH-B (1/8 ~2 mm) 4HIE 4 40k, &
FAZAR I 3 v AR U A Y DR R L R
KRG, BA W D & A eI T A e 2R
8, ZA WL AE FHA B T30 D {8 ( Kaminski
and Jaupart, 1998) . KUJ7x5 K LK G52 MR AR K, X
JIER P AR 1/8~2 mm(1/8~+2 mm) K ILK
FERAE AL & 4, 12 530 JPH-B /TR 4i 5 K,
171 [7 4 LR BUREAY JPH-A (< 1/8 mm ) 438 4E 07
/NT JPH-B B IR AT BE 2 A AR Y R 7E KU ) 3 5
YERTN Saa) 1 BEES K Ll 15 B G B 67 B A R AL
T 5 IABRIBURLAS [R] | 38R i UKL B A FR 0
WA RLEE AL, FH X B RE AR I A0 ) i Al e o 22
( Paredes-Marifio et al. , 2017) ,{HFR T A B KT 2
mm (37 55 JORE A2 AE 2 AR 23 A1, R BT
I3 URL 19 T8 AT A0 & AR P R . Jones T Russell
(2017) AWIAHARIAE 0. 25 ~0. 5 mm (47755 0k A
WFFEXS G, AT e SRR 526 e R, W A5 S 30 1 1] )
FEAG | JURL ) FR DR AR AN Wl | 28 e s 2 /N T
0. 25 mm , X 5C A AR ) 46 TR 7 A8 Y 148 i AR R R
J& ERSRAL O T /N R, JPH-C RRIAR R/
SRR LI, TR /N, AT Re SRR T
UKL 42 232 g 1 380t FG A 2 A g B/ ) ORE AT G
21JPH-D(>8 mm) /19538 4 Hf K , 278 73 WOkL
AE F S I T 5 R L TR 2 R 7 A il
PR 740 S g B T AL S (] 0 AN B HE IR 2 40
BRPURCRFEA R S EUMEAEBUE W R T RE . e
CINCICRIRD P DN Uk A UES3 = 924 R Uk e e
(ARG TINITIRE /I | XOPAE it ) W25 e B A Rk EL A %
Z IR A, RLHAS SO L 188 i 1Rl 2 4 o A X
HAP AR 2B A THE
6.2 FHUEREHBRE

EEIURAR L U R R ISR B
PRI B W BORLRAS B /N (Walker, 1973; Németh
and Cronin, 2011; Németh et al. , 2012; Van Otterloo
et al., 2013; Gjerlgpw et al., 2015; Liu et al.,
2015) o = ARLAL B R S e J2 2 S AUE SRR Y
PR, A HRAE TR R b B R K B ROk K
PRz K T BORIURIE (Liu et al., 2017)
FRNE 7 AR A BE Y Bl Bl B, B i b PR e AT ATk
e A BIR G MBI 2, 1RE W iy
HA A 5T SCE R 2L E A B R PL
( Paredes-Marifio et al. , 2017) , & B B FESE N T
T A VR RE R AN OB (A3 i i L Pk
) 25 FOURE A% /N 7 1a] &% J ( Buckland et al. , 2018;

Paredes-Marifio et al. , 2019) . 778 & AL 5 7%
A A [A], Paredes-Marino 55 (2017) i Carpinteri
Pugno (2002 ) 4 4 1) [T {4 B 13 AU R fi B TS vh A7
FEAE PRI RERLE] . O IE™ R R RUBE (A
SO TE A R ) AR R R UK I S0k, B
BRI B R AR MO T 3, @ 1
JE FER/INT RUE (anA )8 1 Bl s 5 8O0 R )
AR T RN B R, BE AR R A AR R
b EAEEGE T 2,

H1 T AL 5 25 1 i e J2 vh B A TR R e e L
TR PR, L3 T 4 K5 R FH ok Al i 2 1 B A
WREFERE | TS REH 43TV 2 500 5 W0 Rh g e ML o 127 4
XN, Ph 2 mm S35, 22 P A T R
G3AT B/ NEURL IPH-E B 48880 N T8 B0RL JPH-
F( 7c) ,JPH-E Fl JPH-F ‘&8 & 8435k 60%
10% , 493 2 WINTES & 40 2 i LU A9 1) 25 BE T 8 2 L 4y
TEHER G TR 2 B2 TR AR S T
Fe % B0, 6 /NTF 2 mm (9 80RE, JPH-E (940 JF 4
HCE JPH-B /MR £ A BRI VR R 80k 1 R
FESAE RIS & B PR R IE X 0k R 2
DU A 2 AR K (T 20M5 %, 20115 Saxby et
al., 2020) ., FHEI9 AJAl, [FPRLAR T )2t ry ks K
Z L T 2T OB R U] 33 A ) SR T 55 3 4 B
KA GRS B HEE B TR0, 46
A B E R K TR, N5t 3% B R i 2 8 iz
Y /IS A A B L 1B ST A O SR AR PR A
AR A B UL AR R R O R R R HE AR
2 CIRAR SRS, 2001 5 REEDHAE ,2005) .
7 g

SRR T AT L DX s L L S VR
T 2 RS AN AL b 7 W S e J2 8 26 AN [ (R BE R T
REAE RN I3TE QEBURRAE | J2 FH S TR I UL il 42 1 1)

(1) BEUSEIE e L7 Vi HERRARLEE 43 A 349 Ay BRI
AR © E[ d/D=-log,(D/mm) ] £ E /A7 {5
IR —-40 ~ 40 (25~1/16 mm) , 77 2 FF ok BE 16 {H
BIFE-20 (4 ~8 mm) 40 H B, & ANAE 5 5 1 I )2
FRPRE LA H BAE 0 (1 ~2 mm) &b, REE @ {F fi
K, BIASORL A /N , 26 BT 0% 2 0 I, LA JE AR
BET

(2) 2046 b A R T Je J2 I 2R BRIE K 98 L Al
I R LR T s TRV A UKL, R R LSRRI
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K25 P& T A ORI 5, BIAR A 0.25 ~0.5 mm 955
b, HOROE e A F

(3) FIH Z BEom - A LG 1T MG Wl ol 25 7
HeR), SERRI, S IE TR A AR U B AR
X, P58 1/8 mm v2 mm~2 mm A1 8 mm, H.
JPH-A F1 JPH-C UKL 1 53 8 48 50 /N F JPH-B FiI
JPH-D WM LERL, AN T e BUR TR A IR 1R
TR L3 3 A R e A R R 43 i VR =
FPRILT A2 ) I LY . 5 AL I i 2 A 2
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Study on formation mechanism of fallout deposits in
Hamatang volcano, Jingpo Lake area, Heilongjiang

GUO Lei, LIU Yongshun, NIE Baofeng, HUANG Zhicong, HOU Peng, LI Yao, GUO Kexin
College of Resource, Environment and Tourism, Capital Normal University, Beijing, 100048

Abstract; The grain size, shape and distribution characteristics of pyroclasts contains their formation
mechanism and environmental information during eruption. Based on the field geology and petrography of a fallout
deposit section of Hamatang volcano in Jingpo Lake area, the distribution of particle size, the geometry of particle
shape and their fractal characteristics of pyroclasts are quantitatively studied by particle size analysis theory and
fractal theory. The particle size distribution of pyroclasts in Hamatang volcano is unimodal, and the particle size
peak of fallout scoria formed by magmatic explosion is small, while the particle size peak of pyroclasts in the
interlayer with fine-grained granite clasts formed by phreatomagmatic eruption is large. The sphericity, aspect ratio
and convexity of the fallout scoria particles is less than the one of pyroclasts in the interlayer with fine-grained
granite clasts, which indicates the relatively irregular characteristics of the fallout scoria particles. The multi-
segment power-law method is used to fit the distribution law of pyroclastic particles in Hamatang volcano. It is found
that there are four power-law distribution segments of fallout scoria particles (i. e. corresponding to four fractal
dimension values ), which are caused by the initial fragmentation of magma, the secondary fragmentation in
volcanic channel and the sorting effect of wind. The distribution of pyroclasts in the interlayer with fine-grained
granite clasts has two power-law distribution segments (i. e. corresponding to two obviously different fractal
dimension values ), and the formations of scoria and granite clasts are caused by different fragmentation
mechanisms.

Keywords; Hamatang volcano; fallout deposits; grain-size distribution and shape analysis; fractal dimension;
formation mechanism
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