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Table 1 Major elements (%).trace elements and REE (10°) analytical results for pillow lava in Jiageda Formation

A3 AT 21GS61 21GS61-1 21GS61-2  21GS61-3  21GS61-4  21GS61-5  21GS61-6 21GS61-7
Si0, 44.63 4625 48.81 4835 46.16 39.65 42.54 43.86
TiO, 2.62 273 248 2.44 2.92 237 231 2.50
AlO; 14.95 15.79 14.08 15.30 14.86 13.54 14.06 14.86
Fe,0; 257 225 218 234 3.12 251 2.05 2.68
FeO 9.58 10.92 10.78 10.99 11.74 9.84 9.34 10.73
MnO 0.180 0.186 0.171 0.178 0.180 0.180 0.188 0.187
MgO 439 6.33 5.58 6.16 5.63 4.00 427 5.07
CaO 1133 8.89 9.65 7.41 8.02 1471 1322 1023
Na,O 441 3.91 3.84 412 426 3.72 426 407
K,O 0.33 0.33 0.25 0.44 0.34 0.26 0.39 0.27
P,0s 0.395 0.427 0.373 0.377 0.406 0.326 0.351 0.357

Le kit 4.50 1.89 1.73 1.83 221 8.79 6.92 5.11
Ju%-:» 99.88 9991 99.90 99.93 99.84 99.89 99.89 99.92
Ba 100 68.8 584 87.7 71.7 74.6 102 47.8
Rb 8.19 3.86 276 456 3.12 222 372 4.05
Sr 600 438 316 369 392 426 475 453
Y 25.1 273 23.6 225 26.6 212 225 235
Zr 168 180 158 158 209 161 152 162
Nb 212 183 17 17 23.1 19.4 19.1 19.1
Th 1.14 0.9 0.86 0.78 1.02 0.97 0.93 0.96
Pb 3.83 3.14 203 328 1.84 2.66 185 2.85
Hf 4.57 483 44 446 5.62 434 422 451
Cs 0.19 0.12 0.077 0.37 0.12 0.36 0.11 0.47
Ta 131 1.12 1.01 1.02 1.46 1.18 1.15 1.13
§] 0.4 0.36 032 0.35 0.41 0.34 032 0.34
La 18.5 17.2 16.4 16.1 182 16.6 16.8 17.7
Ce 425 44 38.7 379 44.7 38.10 38.6 402
Pr 6.15 6.36 5.7 5.20 6.14 5.52 5.6 5.8
Nd 271 287 256 236 28.1 244 249 257
Sm 6.31 6.88 6.08 5.81 6.84 5.68 5.68 5.99
Eu 1.99 1.87 2.04 1.66 238 1.92 191 2.08
Gd 5.93 6.27 5.51 5.41 6.43 528 541 5.51
Tb 0.88 0.98 0.88 0.84 1.03 0.84 0.8 0.88
Dy 5.08 5.67 4.94 4.86 5.78 454 4.65 4.86
Ho 0.97 1.07 0.94 0.92 1.08 0.86 0.88 0.91
Er 26 283 25 242 2.86 226 236 2.45
Tm 0.38 04 0.37 0.36 0.41 0.34 0.34 0.36
Yb 246 261 238 228 265 216 22 233
Lu 0.37 0.40 0.36 0.35 0.4 0.32 033 0.35
Y REE 121.22 125.24 112.40 107.71 127 108.82 110.46 115.12
8 Eu 0.98 0.86 1.06 0.89 1.08 1.05 1.04 1.09
LREE/HREE 5. 49 5.19 5. 29 5.18 5.15 5. 56 5. 51 5.52

(La/Yb)y 5.07 4.44 4.64 476 463 5.18 5.15 5.12

(La/Sm)y 1.84 1.57 1.70 1.74 1.67 1.84 1.86 1.86

(Gd/Yb)y 1.95 1.94 1.87 191 1.96 1.97 1.98 191
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Table 2 Incompatible trace element ratios in crust and mantle reservoirs and pillow basalts
Z1/Nb La/Nb Ba/Nb Rb/Nb K/Nb Th/Nb Ba/Th Th/La Ba/La
KJili b 5% 16.2 22 54 4.7 1341 0.44 124 0.204 25
JR A g 14.8 0.94 9.0 091 323 0.117 77 0.125 9.6
N-MORB 30 107 1.7~80 036 210~350 0.025~0071 60 0.067 40
E-MORB 49-85 205~230 0.06~0.08
HIMU-OIB 32~50 0.66~0.77 4969 0.35~0.38 77~179 0.078~0.101 49~77 0.107~0.133 6.8-87
EMI-OIB 42~115 0.86~1.19 114~17.8 0.88~1.17 213~432 0.105~0.122 103~154 0.107~0.128 132~169
EMII-OIB 45~73 0.89~1.09 73~133 0.59~0.85 248~378 0.111~0.157 67~-84 0.122~0.163 83~113
21GS61 7.92 0.87 4.72 0.39 129.20 0.05 87.72 0.06 541
21Gs61-1 9.84 0.94 3.76 0.21 149.67 0.05 76.44 0.05 4.00
21Gs61-2 9.29 0.96 344 0.16 122.06 0.05 6791 0.05 3.56
21Gs61-3 9.29 0.95 5.16 0.27 214.82 0.05 112.44 0.05 5.45
21Gs61-4 9.05 0.79 3.10 0.14 122.16 0.04 70.29 0.06 3.94
21Gs61-5 8.30 0.86 3.85 0.11 111.24 0.05 7691 0.06 4.49
21Gs61-6 7.96 0.88 534 0.19 169.48 0.05 109.68 0.06 6.07
21Gs61-7 8.48 0.93 2.50 0.21 117.33 0.05 49.79 0.05 2.70
T M 7S A% E A FH 2SO0 A0 LU I BE Saunders et al.,1988; Weaver, 1991,
70 T T T 40 T T T T
60 -
& = r,. Ce/Pb=25 |
5 o & g MU __ ] R APV £ S OEyE——
ZoWm - § 0+ $ -
0 | - ° .
10 ® 1
20 + -
10 L L L 0 I ! ! |
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Nb Ce

P9 AEIZ T AR 2 3 Nb/U-Nb Fil Ce/Pb—Ce [&1if (Hofmann AW,1997)
Fig. 9 Nb/U-Nb and Ce/Pb-Ce diagrams of pillow lava in Jiageda Formation (after Hofmann AW, 1997 )
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Xt 155 B4 Nb/Ta(15.82~16.90) Fl Zr/Hf(35.43~37.27)
(B, 2% B H g R DX PT BB 22 7 17 R M I A4 1 A8 I
PREER Nb/U I Ce/Pb HAE BN A BT RVEX
KA (135 MORB F1 OIB) Y Xl BR Ak 27 1 5t
B AAE R A SR TR, — K
MORB #I OIB ) Nb /U i 4% 5 H3%— (47+£10)",
M K ili #5219 Nb /U {H38 F AR (10~12.1), R Nb

/U AE AT AAE R H0 5 M5 R e i — 4845 . 7E Nb/U
—Nb & (151 9) I, 8 4 FF 1 Nb/U=49~60 34 1= T
OIB(Nb/U=47+10) ., 7F Ce/Pb—Ce Flf##(E9) I, Ce/
Pb=11~24, 8 FEE A 2 Ce/Pb HAE KT 20,25
Rl #2751 () OIB 1 MORB #H i { (Ce/Pb=25+5), Ce/
Pb 1R KB M TS F-3{E hy 4.0~4.1 B9 FHARAE S

/NF20 1K 16,4 F OIB K Fifi s 2 8], #24I%
(1) Ce/Pb ] figti/R | 32 Bflioc i YL 52 o
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2 FAFHZS TR E A (B 7~8) i LU H R
DLW LR BT TR K B B B A
B Z R A (OIB) 1Y X 1, 5 HIMU-OIB # b A
AHALL Y La/ Nb K/Nb, Th/Nb  Ba/Th H {5 #1482 % 1
Ba/La,Th/La .Rb/Nb,Ba/Nb Fu{f , W &1 A&
— 7 2R Y OTB 47t Bl st U, vl fiE Sk [ 24 Mg
Ui TG TR G IR X o Al P 5 K R A R AE A
PR3l A Ok 5 ¢ B b A A e i
A KA R T 1 MORB ARMEIL AT L,
& 5 OIB #H W], BATT A fE JC & LUt 43
5OIB XIHE . 1M AR X o 1) 02 br i ik
Th/Nb H(EE /N5 E-MORB A2 , 3t /R 5 b
FEA KL R B SHLRVERAES ) R B2 B 4L kL
HRZRA TITE BT BE -5 K0 Pl ol b A2 43 AH G o

5 4% i

(D)4 Z2 U b B Ml DX A4 e AR AR 2 MR
LA ATNE L BRI, YT R A 5
PG AR L A B R B, fa R TRt AU R R
Y EL A TR IR I
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I A0 P bt 55 A 2 AT G
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The discovery of the oceanic island basalts in Jiageda Formation of northern Da
Hinggan Mountains and its geological implications

SUN Li—xin', REN Bang—fang', WANG Ruo—-hong’, WANG Shu—-qing', LI Yan—feng'

(1. Tianjin Center of Geological Survey, China Geological Survey, Tianjin 300170, China;
2. The First Geological Survey of Jinlin Province, Changchun 130033, Jilin, China)

Abstract: Lying in the Ergun massif, the Jiageda Formation is a part of the Xing’ an orogenic belt. It is composed of pillow lava,
schist, mica—schist, marble, marbleized limestone and meta—basalt rocks. The meta—basalt rocks with pillow structure in the Jiageda
Formation are Na-rich Na alkaline basalts, with high content of TiO,, P,Os and Na,O; the rare—carth elements are characterized by
right-oblique strong LREE—enrichment patterns and high ¥ REE values of 107.71x10°~127x10°; the rocks are enriched in such
HFSH as Nb, Ta, Zr, Hf as well as such LILE as Rb, Sr, Ba and LREE, with LREE/HREE ratios being 5.15-5.56, (La/Yb)x being
4.44-5.18, and 6 Eu being 0.86~1.08.

The trace element patterns are of the upward—bulging K-Ti enrichment type, and their multi—component plots fall within the
fields of oceanic island basalts and alkali basalts. These basalts are characterized by the tectonic setting of the oceanic intraplate
alkaline basalts. The geochemical characteristics indicate that the meta—basalt rocks belong to the OIB. The discovery of the OIB
shows that there once existed well-developed Palaco—oceanic crust. Judging from the geological and geochemical features of the
meta—basalt rocks in the area,the authors conclude that they were derived from the asthenosphere mantle or mantle plume.

Key words: pillow basalt; oceanic island basalt; asthenosphere mantle; Jiageda Formation, northern Da Hinggan Mountains
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