# R A E 5 ¥ %
RESOURCES SURVEY & ENVIRONMENT

2012 4¢

£33 B[P
Vol. 33 No.3

XERE.1671-4814(2012)03-183-08

Ly AR P VA JUEAP I

FAEL R ORE B
QA RELEELFRT,%RE 150092)
QCHRFLRTFHEFREKE, BAIT FF%R 161006)
G FFBRAE, FFHR 161006)

WE AXBRTBREIAERUXLKKLRER. BEENR EGENEELE WEANSFLR. REEE
WAWAREFCENFERSNCBER TR KRANAREER Y. FREVEAHHRLTRE HBTE.
BEAKNE RERZANLEERNEREREM, XBE . EEANERLRRL DT K ESX LE-FREY
B, XA KRERKIUBAELREN EELUMRIL, 621 Bk LE.,

XK@ KL ERLKRABOL, RREILA;EEL
IRRERIAE A

hE e .P588. 1

FORE MK LR E E 4 5, Tox 37w R
K LA AR, EEHTHRTERERET
—HFTBOR SR REM KBTI, BT E
MZEKXE.

ERUXLMTRELEWATECERME
BAR®7-5 km, A TFAAHEEREBTHZR
fh. HEEH XA T RATREAN. ARTESR
CERMNEGAARTE HEEZERL.FH5
AW, BARKEMTRKETBELL.

1 ARLER

EXUAKNRSR BHERT. ZAHRBEEE
L. amEe AN kL ELD ., kIIEERTRE SR,
WK 375~438 m, L E 15 m 100 m, HPsEH L
KRB K, BX—H B & KL #ERNFER
m#E1.

A kLY B 25°~30°k Il D24 250
m, R EA50°, KL OWHCHEBAYBEIR. K
BB ERASR, DRI RS EY 30°, ki O
ExXFER AGLE L AKLONFTEENRY, HE420
m, AR - EAFTHNARSEO.

AEBEEHEERLEFAXLMEINEES
H, K 48km, ¥ WS km, T LA 40 km?, T8 ELE
ERWNBERXBEEH, FESHER BEKER

* YRR B #8:2011-08-19

EEWA . RBILEFFB/RTERL W K bR 7= F A% 6 38 .

[a]1 [Fa]: [@&]s [Ns]+ =34
Bl BRITAEALALREHEE

Geologic map of Lianhuashan volcanic field in
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Table 1 General situations of volcanoes in Lianhuashan

volcanic field
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Fig. 2 Sketch maps showing stratigraphic sequences of the Lower Pleistocene in eastern(a) and western
(b) banks of Dongshidi River in Lianhuashan volcanic field
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Fig. 3 Geologic profile of NO. 4 prospecting line in a randanite deposit at the lava flow plateau of Qinglong-

gang volcano in Lianhuashan voleanic field
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Table 2 K-Ar dating result of Shihlunites from Lianhuashan and Qinglonggang volcanoes
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Table 3 Chemical compositions(% ) of Shihlunites from Lianhuashan volcanic field

HSBK SO, TiO; ALO; Fe,0; FeO MnO MgO Ca0 Na,O K.O P.Os
50. 57 14. 47 4. 57 5.13 6. 48 6. 00 3. 25 5. 83
48.53 14.51 6. 14 3. 89 7.09 6.62 4.22 5.28
51.26 14. 66 3.77 5.38 6. 07 5.96 3. 65 4.43
51.22 6.63 6. 06 5.69 3. 67 4.15
RIS 52.97 15.78 9. 89 8. 39 8. 42
49. 46 3.79 12. 80 10. 03 0.19 0.12 3.35 6.55 4.12 4.68 0.97
53. 88 15.71 8.74 5.48 8. 38
50. 44 2. 60 13.65 4.21 4. 54 0. 075 6.72 6. 06 3. 40 5.55 1. 00
50. 86 2.53 12.74 2. 86 5.58 6.47 5.98 4. 38 5.75
54.70 2. 00 12.92 3. 34 3.96 6.15 5.70 3.32 6. 05
AR 51. 46 2.57 13. 66 2. 27 5.36 5.71 5.91 4.97 5.45
52.31 2. 66 14. 26 2.67 5. 30 0.10 5.68 6.08 3. 80 5.56 0.70
53.97 2. 11 13.16 2.48 5.05 0.11 6. 44 5.83 3. 65 5.55 0. 57
51.67 2. 61 14.03 5. 08 4.64 0.10 6.16 6. 40 3. 86 5.26 0. 81
BT R PR BUR R
F4 ERL.EAXER. U MNEBRRLUEERLE HFXH .
LEE 109 5
Table 4 Chemical compositionsof volcanic rocks from
Lianhuashan, Wudalianchi, Erkeshan and Br
Keluo areas (%) 1
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Ll 13 36 12 10 g S|
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Fe, O, 5.08 4.99 2.75 4.15 P T T S T T RS
37 41 45 49 I53 57 61 | 65 69 73 77
FeO 4. 64 3. 94 5. 86 4. 90 e 4'5 sy 52 g 63 mE SLOWI%)
MnO 0.10 0.11 0.12 0.16 | | |
MeO 616 658 675756 B4 AW, I BB L K L SO, (KiO
Ca0 6. 40 6.11 3.87 5.91 +Na,0) &
Na;O 3. 86 3. 62 3.87 3.71 _
K,O 5. 26 5. 21 5. 42 5. 04 Fig. 4 SiO,— (KO + Na,0) diagram of the volcanic
P,0; 0.81 0.95 1. 06 0.94 rocks from Wudalianchi, Erkeshan, Keluo and
K,0/Na,0 1. 36 1. 44 1. 40 1.36 Lianhuashan areas
e 9.12 8. 83 9.28 8.75 LR R 2- 505 3-FHE s 4-E 7B
BREAAER 9.5 9.22 10.41 9.46
B 45 15 3 24. 6 27 27 30 HRSARLBEERNB LIRS R LEHL L. B
TRRE AR W (5 OF BRI TESER . ERLSBELFETRS

OREN BETEMITEMBIHERK LSS AIKE,
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PL,ERIEHEAE, TEu B . —REERLEE
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391. 022 X 107%, F K #% #tb >k (280.8 ~ 390.3) X
107 R KB EE£RH L, LREE/HREE ¥#4£1l



188 B R A E 5 %

2012 4¢

ME 8K 19.83 f117.57, La/Yb 6L F
FH K PIH69. 20 M67.23. 5K,O FBEREMHRE
HXESFEARFERVEZIREVEARR, 5H
SREE % (183~258)X107¢%, La/Yb 2§ 28~4701,
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X107¢,Ba 4351 749X 107511 927X 107;Zr 43
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Table 5 Rear earth elements data of Shihlunites from Qin-

glonggang, Lianhuashan and Wohushan areas ( X

1079

TR EEL EbpELL
La 89. 283 79.526 74.4
Ce 173. 790 155. 140 149.0
Pr 19. 087 16. 848 15.77
Nd 71.960 63. 426 60. 64
Sm 12. 227 10. 070 10. 48
Eu 3. 626 2.916 2.84
Gd 10. 014 7.762 8.16
Tb 1. 249 0. 879 0.75
Dy 4.778 3. 678 4.04
Ho 1.019 0. 798 0.68
Er 2. 205 1. 866 1. 65
Tm 0. 257 0.217 0.1
Yb 1. 328 1. 149 0.92
Lu 0.199 0.186 0.15
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Fig.5 Chondrite-normalized REE patterns from Qing-

longgang, Lianhuashan and Wolongshan areas
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4 0.51234~0. 5124333) ;8Sr /*Sr 435 7 0. 70610
#10. 70508 (FL A R K 0. 70514~0. 7060200)

4 BREE.ER.FER.BEL

ERARAARRE . BERBARETERER
B B & HE RS,

4.1 BRENSREREEHE

ERE.EE—BHI5cm, HE K10 cm. BEMH
AR R B B (20 %) FIRIHE A (80 AR .
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ERST KT,
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Table 6 Trace elements data of Shihlunites from Lianhuashan and Qinglonggang areas (X107 %)

FAEH K Sr Ba Co Ni \%

Cu Pb Zn Cr Nb Zr

EEW 1343 1749 12.9 88.4 141
EFERN 1234 1927 12.4 71.5 131

25.0 22.6 83.2 224 65.1 302
15.6 22.7 82.1 140 76.9 375

F7 FARA.AXEUHMRERHUEBESELERS OO

Table 7 Chemical compositions of mantle-source inclusions in pyroxene peridotites from

Dongshidi River and Wudalianchi areas(%;)

REBR SO,

AIzOg Fezo3 CaO MgO

KO Na O FeO MnO  Cr;0; TiO,

RARH

43.74 1.85  2.09 1.14  41.63
HK#EH 40.58  0.62 — 1.88  43.81

0.25 0. 30 6.94 1.78 0.53 0.16
0.35 0.18 10. 22 0.15 1. 68 0.04
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Fig. 7 Distribution map of volcanic cones in Wudalianchi volcanic clussters
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Lianhuashan Quaternary volcano in Heilongjiang Province
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(1. Land and Resources Department of Heilongjiang Province, Harbin, 150092, China;
2. Mineral Exploratian and Ezploitation Academy of Qigihaer, Qigihaer, 161006, China;
3 University of Qigihaer, Qigihaer, 161006 China)

Abstract

This paper discusses the volcanic landscape, eruption time, petrology, petrochemistry, structure and

economic geology of Lianhuashan volcano in Heilongjiang Province. According to the isotopic dating of

Shihlunites and stratigraphic sequence of the Quaternary strata of Lianhuashanvolcano, its eruption time is

ascertained as Pleistocene. The obtained data of rare earth elements, trace elements, mantle-source inclu-

sions and meagacrysts show that the petrology and petrochemistry of Lianhuashan volcano are similar to

those of Wudalianchi volcano, with a slight difference between them. The authors considered that the

Lianhuashan and Jianshan volcanoes are the southwestward extended part of Wudalianchi volcano. In a

broad sense, Wudalianchi volcanic group includes Wudalianchi,Lianhuashan and Jianshan volcanoes, alto-

gether consisting of 21 volcanic cones.
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