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Abstract

In this paper, collecting and according to the data of related earthquake catalogues, using the
Seismo-Geothermic theory and its methods, it discussed the surface images, three-dimensional
structure, and primary model of mini seismic cone tectonics in Hunchun Seismic Cone Tectonic
region and its relations with intracrustal strong earthquake activity and volcanic activity in
northeast China and north China regions, and differentiated the relationship of intracrustal me-
dium-strong earthquake with its subcrustal earthquakes in Songyuan region in Jilin province, so
that it is thought to be worthwhile to concern the activity of Songyuan region, which may be one
of the important marks for Hunchun seismic cone tectonic that will definitely come to. On this
basis, a recommendation and an instruction about improving the focal depth measurement
technology and resolution of intracrustal earthquakes and subcrustal earthquakes are also
written in this paper.
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ARSI (BRSLZE, 2012)Frd th b = b 235 SR B 5 T 753 [1] [2] [3] [4], 9t 70 5 A T iy o
S M FE VG B 5 Hh [ R M R A AL 1) 6 R o R AR SR B A, A5 BR 90% LA I Y S N BRAE S5 K g B,
VR T ORGSR GV E B REMIE B R L2 ER R BZWS AT, i F IR R A i 12 s il
PG5 . MR A IE R AR TS SR FE R H S (Lh S [ () ANSS,  Hidig () EMSC L H AR IMA & B A
AT LEME AR B 3% M REIRIRE SORAT R 20 (1 24 MBS B R BB HEMS, B ORKURSE 200~650 km, A& HILRE
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TN SRAEFR K AEAESC NI 6.5 B 7 KA B AR, JLF-RER BT A IE AR 1000 A BL EAE TR (1] 1), H
R R AR FAE )\ ). AE# e AR A RS TAE A, T2 T AR — e s B 52 N o fR 5 kil
TEBN R B AT IRAS B[5]-[14], N0 — kb 5E T 58 5 1248 [15] [16] [17] [18], AR LA A
) 5 U Sl i B 22 22 BB
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2.1, MR EFAER

iR A RO B AU IR B 5 070, e e OB T oA RS FE R URAR B BRI R B . ik, ASCRHA
M B SRECGTEE P ) 3 R H 5% [19]. Hrhauds:

CEDC 4i—HhjE H 3%, k& [ 5 S Rl 22 40 S .0 (China Earthquake Data Center), [k
http://data.earthquake.cn/data/datashare_tyml_guery.jsp, KB 1965~2019.5, f,{5-0.1 24 LL -3k 860,581 %
S R ES A  brab: Y ST

ANSS (Advanced National Seismic System)® & H17E H 3% (ComCat), K F Jb A4 A S0 Hh 7% B A0
(Northern California Earthquake Data Center), FfE% 1963~2019.5, JLil-fuffi4ssk 4 UL =05 456,888
%o ML
https://earthquake.usgs.gov/earthquakes/search/Fll  https://earthquake.usgs.gov/earthquakes/search/#site-sectionnav

DOI: 10.12677/0jns.2019.75052 430 H ARl


https://doi.org/10.12677/ojns.2019.75052
http://creativecommons.org/licenses/by/4.0/
http://data.earthquake.cn/data/datashare_tyml_query.jsp
https://earthquake.usgs.gov/earthquakes/search/
https://earthquake.usgs.gov/earthquakes/search/%23site-sectionnav

WRar %

&
ST HIRE RS
9.50
9.00
8.50
8.00

7.50

e R R

O nmuz

T ] T I T I T I T I T I T I T I T I T ] T I T
-30° 0° 30° 60° 90° 120° 150° 180° —-150° -120° -90° —60° -30°

Figure 1. The drawing of Songyuan earthquake and Hunchun Seismic Cone Tectonic
1. mEMESEERERENER

IMA HhE H 3%, Sk E HAS %7 (Japan Meteorological Agency), BB 1997.10~2017.12, f5-0.1 2%
DL H A K JE i HX 2,955,365 4= T 5% . ML http://www.data.jma.go.jp/svd/egev/data/bulletin/egdoc.html .

22. XTRIFERE

KT HRRIRZAIREL, ATLAA ANSS A IMA PN E B R334 2). XA B SR E
IRERAMREFI B, ANSS H B G 4Ek 4 Ll EhGR, KEMFR KRN E R ZEE LA B E
e AR HLX IR AR IR ZE A 20 Z A H. IMA H MR IR Z IR LA BIRE

2.3 RERNERMDH

HAEMBEAMIEA T 114°~135°E, 35°~55°N Hu[X, HHAN[FEHGE B AR E R R Gt insk
1 fim. HE 1Al

(1) =AHIRE B AR IR IR R R A — 8, R RKIRFEZ) A 600 km.

(2) ANSS HxM1) 4 UL B ERERD, IMA HRHERE, REZ%.

(3) BT HUTHLAE H MBS, b b B2 1T A T (12 R SR 52 P 3 2 V7 20 PR BT (R R 1 25
PIARHEREE IR, DR IAN KT HH S b 75 4 14 75 -0 5% ZR Mt 40 R

2.4. FRIOHATRTS %

MR AL AT 7%, B SR IR R AL A R SO U 7E X AR H 3%, AR A SRATHR S ks
BNV 3T = HESLAR I AT AN IRER FE I 2 23 A 70 S U AR AR A 38 (1 S B RFAE DL X AT 2 B
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(3t e ARG ARG BRI, A DTSR MRS 2N R S AR M B 2 0 AR ik S e . 78R
AECE RS RIS T, AT R TARL RS ME— R, FTEEH.

From ANSS comcat

time latitude longitude mag magType depth depthError
20190131140111 -7.0919 124.9296 4.4 mb 534.46 1.7
20190131143357 —24.3375 —179.8253 5.5 mww 499.95 4.7
20190131143614 —24.4592 -179.91 4.7 mb 489.87 1.9
20190131144917 14.0144 144.579 4 mb 148.71 10.2
20190131163252 —33.7054 78.3505 5 mb 10 9.4
20190131163414 —18.3244 —178.0712 4.5 mb 589.6 6.6
20190131172052 15.5211 —94.8359 43 mb 25.55 7
20190131174508 —17.762 —178.7414 4.3 mb 501.9 7.1

From JMA cat

(JST)
DATE ORIGIN TIME LAT. LON. DEP MAGNITUDE

D HM S +/— D M +- D M +—- KM +/~— 1 2
19971218191431.1 04 44 189 1.1 141 411 1.8 244 4 28 V
19971224145202.6 04 43 396 13 141 021 25 214 5 27 V
199712260343183 0.3 37 131 10 137 080 1.2 264 4 27 V
19971226213225.0 0.2 31 090 07 130 01.0 1.5 219 2 30V
199712270938184 0.1 35 218 1.1 135 292 0.8 367 2 41 VvV
19971229235612.0 0.4 36 105 24 137 035 1.8 280 4 25V
19971230053500.5 0.1 36 233 04 138 334 0.6 159 1 24 V
19971231125902.8 0.4 4 273 12 140 507 19 259 4 30V

Figure 2. A depth measurement precision instance
2. RIRREEN EREE L5

Table 1. The earthquake statistics of Hunchun Seismic Cone Tectonic collected by different earthquake catalogue

F* 1 BAEMREERARENEFHRENERRIT R

B AR BZ TR Mmin B% LR Mmax PR BARIREE Hmax (km)
CEDC H# 1 7.9 64364 597
2 32126 597
3 7036 597
4 1862 597
5 227 597
6 30 589
7 7 589
ANSS HF 4 79 97 590
5 167 588
6 29 588
7 7 566
IMA B ; O 1997 5 DLl ) 360102281 Z:i
3 1280 681
4 184 681
5 49 681
6 1 644
7 3 633
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3. BEMEHEAEN—RIEREE

T3 T 2011 SN o IR R A G, S0t TR RN EEIKEE, JF RS TR P AL B
FRAERIE AL B [20]. ASCHELELRE AR — 2D A

31 HEMBEHEENES LS

HEA b FE A M RV B 5 O L sh A WL 3. BT L, IRIE SRR B B R AL T MRS
X, VRN 600 km 7247, feKuREE 7 LA . 3 NHLE H SRR A —E.

FEVRIRSE 35 km AN 158 A5 RE,  KAETE BRI 717G B 7 ) A A () — AN B4R 2%y b, B4 9(1975
7.4 ). JFEIL(976 F 7.9 ). TG (1966 F 6.8 Z) Al (1969 4 7.3 ). LAAME, KAWLk
MR & T 1903 fE[21)WAE[E — &2 N .

M3 A PG ALy A, M R T RE A KL (BT T 1776 £E[21]) A3 J LAE 5 Mo R X
HHoE N RS BN .

T IR RE A L, 7 Y R R 5 KL R b R A A R SO LA B (b 72 ) AR (K L) R B A
F7a, X2 s, 2016 EHASUMAIREAR 7.3 RGBS, BEEMLHA LR, FEKIX
MEEGA G R T B, W ES R AHELIR KL, RN RKIRE.

Wk, — AR R, R AN R AL S b X 52 P R R 30 B K LS B AR B Bk 1.

B ) NHLRE, FRRIRIREECE 35 km B R HERE .
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1965~2019.5, FEAHLE M>3.0, 52 FHIE M>0, #i CEDC HifE H¥%.

Figure 3. Earthquakes and volcanoes in Hunchun Seismic Cone
Tectonic
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3.2. BRMREMEN =4 (FER

H1 3 MR H ST AL R R AL A = RS AR R ) LIS 4L B 5 A 6. iR, 3 K]
£ 600 km VR FZ UG AEL,  t#fE > 200~500 km VR E N LR IES), RIGAE W 2048 FE SURTRE

RIS . HRME— TR S, 2R E L b EAE I IR R 5 K iEsh, Sk
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Figure 4. The three-dimensional image of Hunchun Seismic Cone by
CEDC catalogue
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Figure 5. The three-dimensional image of Hunchun Seismic Cone by
ANSS catalogue
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Figure 6. The three-dimensional image of Hunchun Seismic Cone by
JMA catalogue

6. fik#E IMA Hth/R B RV EEF B RAEE = H (K EIG

EH S W] DAL R, FE 7 b R AT A it A M 3 B0 R0 B 6t 5 el R B 1) K IS 3 DRI, B b R A
FAIE PR3 20 5 AR R R A 2 T T R

3AMHLRE H R M X BIFET 0 £ 100 km AR HIHFE . 15 5 F1E 6 BT LAILE] 100 km 7245 R 1K
MR, T 4 e LA B2 N, T HIRELE 35 km LL_ERIHEER D>, 8] CEDC H St TRl hE
558 T HURE 1) 73 R R AR o

FAVHT T BAG 2 1 F R R R IR X TR, T2 BRI A 57 FoF 0~600 km 7R B (1 Hh R V5 3 5 3
B EOToR . XA R AP RIHIAE B . TEIXJ7TH, BRI - Mg i b0 5 AR QTR RS ) it 2
(R0 R 9 RS AR B [7] [8], 1 P sl M 58 ) A 1R 47 [22] [23]. S IEIf¥) ANSS HifE H 5, 2004 FFEH4E
Piid— koo, RE R EIRE A REA S, (W ERE T TR HE ST TR PR, X
— VIR, AERADHIT FRIERENE A CA HEEE,

T RGBSR, REEKERMA S, EAMHE B RS . JATE S )Xk
UFIZRS, N R IR e B SRR 7T

3.3 HEMBEHIGENETFHAE

i CEDC HbiZ H 35 FIT#3 21 {1 AR i it b X AR Ji b X i 72 A 440 3 F = 4 7 A PG n P 7 R 8 s

& 7 oI, FERE X AL EE G . BN 4 MHE A . %K 1.0 gLk
HRE (1) B R UR B 68 km, T ANSS U H 5% 4 20 DL FHFE 55 KIR BEIE 95 km.

Kl 8 on H BT TR FAEMIGE AR, RA RN EiEs), JL5 FHEES).

R, X 2 Fk IS R AR X 5 M E TR IE ) Jos AL,
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Figure 7. The primary model of Mini Seismic Cone in Bohai Sea re-
gion by CEDC catalogue
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Figure 8. The primary model of Songyuan Mini Seismic Cone by
CEDC catalogue

8. {k#E CEDC 72 B R R E FHEMEFRIEE

FAJEHBIX ) O 2% LA B R FE I W& 9 Fiom. 8] 9(a) ¥ i £k (I P 4t B 2%)  BUAE #5513
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Figure 9. The seismic sequence diagram in Songyuan region (1990-2019.5, M > 0.1,
by CEDC catalogue)
E 9. MARMX MR BN FE (1990~2019.5, M>0.1, #& CEDC i#EH3R)

5. &g

AR CEDC. ANSS Fll IMA Z5 7% H sk BORHK USSR B 2, SR AT b R M A0 I SR B AN O 35, X 3
B R ARG R MR . = HEST ARG R 5= 1 A 3 W) B DA Szt R 5 R AR b b X RN 4
JeHh X (050 N 5 5 K L& B I SC RBEAT 1 018, 0 o AR JEUHE X i) o i R 5 3 5 7 T R I o0 &R
i T T, YO EH X B R VR SE AR A O, T A S AR MR A S AR I RS A O,
AT RE SN FIWTIE R R A AE R B2 RN B E L —. WERIERSCEERIRENE A
A e A IR S50 N LR A HER I E SRR A S W, A B RE SR AT O
B

JK R K 7B R 2 B0 4L = vh o0 (http://data.earthquake.cn/) - 3 [ b i 4@ 1) S i 72 B8 o0
(Northern California Earthquake Data Center). HZ~<%JT (Japan Meteorological Agency). Smithson Institu-
tion DA A 4= [E B 431 2 2% & Bk B (http://jour.ucdrs.superlib.net/) B AL il B s 55 P0RE S 4% . BB H S gmfE
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