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Abstract: During the cone—forming stage of Tianchi volcano, activity of basaltic volcanism was frequent. In this paper, based on

field geological survey and analysis of chronology and geochemistry, the authors determined active stages of the basaltic volcanism,
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and investigated magmatic source and evolution. The results show that the activity of the basaltic volcanism forming scoria cones or
mini valley basalt can be divided into 2 stages: Laofangzixiaoshan period (about 0.87—0.54 Ma) belonging to alkaline basaltic
volcanism and Laohudong period (about 0.34—0.1 Ma) belonging to alkaline and tholeiitic volcanism. Alkaline basalt is rich in Al,
Ti, K and P, and poor in Mg, and tholeiite is rich in Mg, Fe and Ca, and poor in Na. The two types of basalt have similar
characteristics in REEs, trace elements and Eu anomalies, exhibiting obvious right— declined REE patterns, slightly positive Eu
anomalies, enrichment of Ba, K, Pb, P and Ti, and depletion in Th, U and Sr. Nevertheless, in contrast to alkaline basalt, content of
REEs and trace elements, and fractional degree of HREE and LREE are lower in tholeiite. The basalt formed during the cone—
forming stage of Tianchi volcano was derived from evolutional magma, and was identical with the transitional position of upper—
mantle and lower— crust, which had characteristics of common fountain, and had the same or similar evolution process with

significant crystallization differentiation and faint crustal contamination. Compositions of the evolutional magma were controlled by

multi—stages crystallization differentiation and recirculation during early crystallization.

Key words: cone—forming stage; basaltic volcanism; evolutional magma; crystallization differentiation
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Fig. 1 Geological map of the study area(modified after reference [21])
1—Holocene eruptive material; 2—Late stage of Early Pleistocene — Late Pleistocene trachyte, 3—Maddle Pleistocene trachyte; 4— Early Pleistocene

trachyte;5— Late stage of Early Pleistocene — Late Pleistocene basalt; 6—Pliocene — early stage of Early Pleistocene basalt; 7—Miocene basalt;

8—Caldera; 9— Sampling position and serial number; 10—Previous sampling positions and their K—Ar dating results
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Fig.2 Photos of rock morphology and micro—section
a—C1535 sampling point outcrop and sampling position;b—C528 sampling point outcrop and sampling position;c—C1535—2 micro—section
(plainlight);d— C528—1 micro—section (crossed nicols) Ol—Olivine;Cpx—Clinopyroxene;Pl—Plagioclase
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Fig.3 CZKOS5 drilling core columnar and micro—section photo
a—CZKO0S5 drilling core columnar and sampling position; b— CZK05—1 micro—section (plainlight); PI-Plagioclase

http://geochina.cgs.gov.cn H1[EHLFT, 2016, 43(6)



43 el

FRFEAE I L b K L B BE 2 B L3 Sl 3 Ul 73 KOs P 1967

8 SR v L (R A ORI 38 3 B, 3% g
JT R Ak, C1535—1 5 5T i fs o JORE R Ao A v e
HORHE A AR, R B R A 2 o

C528 M RFEBIAS , %58 C528—1 My IR (0 B b
AR Z A (8 2—d) .C528—2 MK o LR B
MRS Z B . D BESE A, BEAL i F R AR 4 etk
(1 35 P B A1 4, K B 0.5~3.5 mm, 5 2% 5
C528—-2 S FLMRAGE , R FEVRLAR , 5 5 3% ; FL 2
[ERL— [RIBR Z5 48] , R 58 60 3 B A SRR R A
PR AR SRR T AR LAk, R 0.1~
0.3 mm , BH& A7 FIBRAE A A A 1] F4) B ALUREL TF 45 )
T S BV R, R4 B R R b 25 o

CZKO5 gk o R AL 4~ , CZKO05— 1 il CZK05—2
PR R SR Z 2 (K13-b) . ToBEak /D BE
SERE BE S A TR ACIR SR RS A A, R 1.0~
3.5 mm; LRG3, R TIR S TSR SO
B 5%~10% 5 5 5T 52 [A) Bl — (R4 28548 , AR 2R 31
RHC A AR AL bR ] & BRSO A AT B
AR A ORI 55 5, 3 388 o M B A, 359 43 kL K
G R RHS A SR A, FA R B iR R A A
JE 0.1~0.5 mm; CZK05—2 K&t Fh s A M4 AR A 1)
e IS AT

3 JEIMI R SR 5y

T Rt LR A (R LT 7 A, AT AT T
FAE ) TAE o SRR AT B L R b e 1L R 1) R 1D
A K—Ar B T 1.17~0.08 Ma'™, AU AE Kb
85 L v e 30— R T IO ) R X IR T 5 1Y)
JERF, HAoHE A K—Ar 4R34 4 0.96 Ma( 55 30) o 4
AR A AE Rt R 1 LRI DG AN A5 K T 5 K —Ar 4F
#%°41.01 Ma1.00 Ma", X8 4 R At B vk
AR MDA 22 5 K= Ar AR5 0 1.12 Ma™, 2 %
AR 5 S A A H WAL ARAR T 24  FLIR
30 m U EE K 7 .55 m ML T 75 | 93m 19 & JK A i
96m [ Z A 4 A 1Y K= Ar 4F #8453 51 4 0.82 Ma,
0.91 Ma . 1.14 Ma fil 1.15 Ma">*', fy it , R SCA KK
FA L Rt L AR D7 (R 8 BT FRAF S 1.17
Ma, X157 BEEAE I b — R SO T 3030 5 b 1
AEJE 4 0.101 Ma ., 0.0978 Ma®, B RH i 45 78 75 A7 14

OO AU RE DA TR | 2 Pl AR sk i R XL 1T L)
5 KT A K= Ar 4F 8% 73 511 5 0.13 Ma, 0.09 Ma,
0.089 Ma,0.08 Ma"*, FH It , A< SCIA K 1 1L R
Sl HEAOH A 9 B BRAEES R 0.08 Ma, 25 I, K
P LU R 3t LA T 1A BT 1.17~0.08 Ma,
FURE A S — B T T O 2 s & )

AT CAKOS B Fn €528 s ERY & A VEFT
K—Ar AN, 25 R L3R 1. ASOREE T 20 4l
80 AFAR IS4 5 AT TR Rt s B B B & i 1 K= Ar
MAESE R (R 2) o MAESE A T 1.17~0.08 Ma, 5 i
SCIE 118 R b LA T 5 R 1 T B el RIS 258 Ry —
o, B AR B AS X [E] : — 4 0.87~0.54
Ma, I 0RE 2 25340 Rt L AR R 0 1) L
HE 5 7 — AN XA 4 0.34~0.1 Ma, MRRE 4046 T R Tt
LR T B8R A BRI 2 o, B - DL IR
LA EE AR o AR SR A b b 44 R BT
ARHEA B B 2 5 L i Bl 4] 43 SR UG R 2
Gy /N0 S B 9 SR T O AR T
BT R S, RSO T INAR S SR A
FEAF A7 44 B 1] B Fr i K 17 P St o A 32 8 K b i
HERY B X BTG SR S WA, — Wi 44 o
B /L T T BR 24 0.87~0.54 Maj; 75— iy
R BRI T T BR 2 0.34~0.1 Ma, Hirfi
B /N T L 3 B 78 7 4 2 A SRtk K LR
ZRAE Z R/ 2R K LA A 1T 2 R R
KL B 7 2R IR 3 K LR ) R
L A sl Rl R L RE T B AR A
A 2 8
4 H BRI RRE

AU G2 LAY 53 B RN iR 0 28 43 A A [ R
FR M SE . BEAN , AR MR fL A R A
FEAFIH T TR S HrREs R (2 3)
41 ESTLEMDHHE

F L X 22 2R e e R BRE 7
FHN 2 ARSI IUE T A . BTN
2R A AR SRR (o) KT 3.3, At oalm £
A (B 4) , 45 G A A0 o0 FLE il 2 A R 51
LRI Z R AR 285 (o) s K, Hh o

O AR HUTRAEBE. 1:50000 BERIEA A3k 10 AEAR KI5 4 8 X80 A A3 15 (R . 2000.
@ PR MBI e 12250000 I T M DX Sl b SR A i 5 R 2004,

http://geochina.cgs.gov.cn H1E LT, 2016, 43(6)



1968 T 3| Hb [t 2016 4F
F1ARXRK-ArMELER
Table 1 The K—Ar ages of basalt
R B RFEAL B bayca W% KEBR/ % (CAPADL  (PAVCADL  PACOATY R 10/ Ma
1 C528-1 SKIE 1 BRI Bt 2.02 0.05430 3476.65152 0.0000138 0.24+0.07
2 C528-2 FilE MM X s R 1.82 0.02657 5106.71326 0.0000171 0.29+0.04
3 CZK05-2 :if;ﬂ Ttk Z B 1.76 0.09640 241918841 0.0000311 0.54+0.08
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Table 2 The K—Ar ages of basaltic rocks formed during the cone—forming stage of Tianchi volcano
P KA HHE S 16/Ma HiT HeiE
1 ot El A B BR A TRE 0.06+0.02 [5]
2 )RR ZIE 0.131 TR AR GRS 4 0,096 Ma (7]
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4 HRITLMI ESrv e 0.19+0.02 [23]
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