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Fig. 2 Harker plot and chemical composition correlation of dolomitic marble

1—Diopside marble of the diopside gneiss rock group ;2—Dolomitic marble of the marble rock group;

3—Dolomitic marble of the Serteng Group—complex

G i 8 B R 5 L AR 11 25 R T A
1 25 1 R B 10
3 RIA a4 Sl oo s Rk MU
i i
A 2 KB R ORI % A i (R 2) 1 Mg
W10 5 5 LT A (0K B T L 1 5 3R T
ZMARILEBRAEBENTH, T HG

TR S, HX SRR TR A T IR A
[, KB FHEATTE K Rb . Sr.Ba 7KK, &5k
JGZE Nb.Ta.Zr Hf TIN5, mp#cE v,
Co T K ,Sc TAF 74, Ni Cr & it 55 M K
AR (E 3), [FARE FEH = R KB oE
ATTEME RIS Al K Fe 2IEH, HBZ 56 5
FHARR T E R RANE O Rt Z T 5 AL
K ERAANK, FERAFDORTE, 2SR T



643

PN 52 ol R L DXL 2% 2 2 P O B o A R A 2 AR A B e i i

BB 4

¥358 64

TO6LT SR MO X L S B R BT W R O A 81
e 6 R 00 T T T B B S T T B LT Gl CPOOL T R M O 3 L ST B O SR B [ 01~ Mo ek it e Y W R G~T R

v601 | 62T | S8T | 881 e | e LU LE1 LT | LS 69'1 8T | SST | TST | 8LT | 681 | SST | O8W/OBD
6210 | 810 | L00O | L00O | SO0 | STO K LO0 €10 | S0 | v600 | €1T0| 860 | ¥OT | €20 | 660 | TI | O®N+O™
9L 101 | 8866 |9T6'F0T| S9H0T | 80TOT| TO600T| 9€00T | ++'001 | TO00L| 847001 | L¥6'6S | TTF19|S0°001 |LLTSOT| 86'66 | 1L66 | #€°001 [e10L
89TH | ILYE | ¥TOr | T80V | v9TH | ¥Oby | €€9v | stoy | PEOY | 18py | PSTT | SOVT | ¥ETH | TO9E | L8VE | OLTE| Sl 101
91 [ 200 | 1€00 | TO | 9100 €100 | To0O | TTO0 10 | 200 | TIo | 1100 | 600 | 9600 | 100 | ¥00 | 900 f0td
8,0 | T00 | v0O | TOO 200 70 S00 | 200 110 | S€0 | Lb00 | €600 | SO0 | 960 | £00 | 180 | 910 0w
1S00 | 910 | €00 | S00 €00 | SO0 500 S0°0 200 | SIO | LvOO | TIO | €60 | 800 | 910 | 810 | tO'1 0%N
et | thve | LLe | 6zes | vsee | oror | seze | SL6T | €497 | T07T€ | SLTE | ¢€60¢ | T€0E | v98T | 60°LE | 607TE | SO0E oed
6t | sost | ezer | sczr | oosst | oovzn | zost | 691T | €TS8 | 1L61 | vel | ccer | €561 | 8881 | €€€I | L691 | 961 OS5I
¥100 | SO0 | £000 | S000 | 6000 | TZOO | ¥I00 | L0OO €00 | 100 | €200 | 100 | 100 | 6100 | T0 | €00 | 200 OUN
80€0 | TTO | ¥ST0 | #80 | 8910 | L6€0 | 68T0 | LSTO | 89¥°0 | scco | 120 | S6v°0 | TI'0 | 8S€0 | 980 | ¥60 | 650 Lood
110 | 810 | 100 | €00 | 900 | 610 610 | ¥0°0 810 0 SI'0 | vI0 | 800 | L00 | 6¥0 | ¥€0 | 810 02
zTo | v00 | 910 60 o | €20 o | €10 TEO0 | STO | L90°0 | S6£0 | SO0 | TEO | 1FO0 | L90 | 9¥0 fo%d
6L0 | ¥80 | L1O | L1'O €00 | 9¥0 10 | ¥20 Y0 | TS0 | ¥STO | 99¥0 | 9€0 | sS1 | TI0 | 181 | SLO OV
9200 | TO0 | S100 | STOO | LOOO | LEOO | TTOO | L10O €00 | TO0 | S100 | TTOO | €00 | €10 | 100 | 600 | SO0 1L
97 | zevl | sTEr | zeTl | 898 | LIE 861 4 sel | v9€ | T8s | 8TL | LT9 | ¥S8I | TEEl P91 | .01/ OIS
HEY Y N | Y| R | Y
. Y B | o e | e | W W | MY W
i HiE A= 4 L . y - = - i
o YEN| e | v P25 B2 I A piLe2 e [P2=x
G| G | 60 WA | 9% wa | ww | wwm |
1607 | T€€ | 1°9F | 9-v9¥8 Procl | 1-99€1 | 171 9¢ €S 79 11 1-8 -0 € | 1€ I-S g
$5z | qudy | s34z | s8¢ $57 $37 | s86dT | SSSI1dS |€S3S1dS|683S1dS| $391ds| A6dz | zs36dz | €qzdz | cqzde | var1dz o
81 Ll 9] Sl Pl €l 4 I 6 8 L 9 S ¥ ¢ z I el

3[qIEW JNIWO[OP JO SIUIUO0D JUIWI[ Jofe]yl T d[qe],

OWENHZEFYEHZE T2



644 i

L Jit

2008 4

®2 ARAEBENNETRIERBXSH

Table 2 Trace element contents and relevant parameters of dolomitic marble

FE5 2p11b45-1 2p2b33-1 2p2b33-4 2p9b8-1 1p1b33-2
HAZ S RABIREES  WECHWATNORES  WAEMARRELS  HSAFREREES  ENKELE
K/10° 1328 6724 581 415 166
Ba 23 215 30.7 23.4 52
Rb 16.6 39 19.7 163 <3.0
Sr 34.7 108 135 50.4 147
Th 3.2 9.08 411 3.7 <0.5
Co 0.4 2.11 0.93 2.1 6.9
Cr 5 113 3.25 3 <5.0
Ni 11.4 3.24 5.6 7.2 13
v 5 417 12 1.7 6.2
Zr 56.7 60.3 28.7 57.2 14
Sc 2 737 1.13 15 <0.5
B 2.7 245 3.1 3.1 <2.0
Ta 0.5 0.4 - <0.5
Hf 0.9 0.7 0.7
Nb 5 9 8 132 4.1
K/Rb 80 172 30 25 55
Rb/Sr 0.48 0.36 0.15 0.32 0.02
Ba/Sr 0.66 1.99 0.23 0.46 0.35
K/Ba 58 31 19 18 3
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Fig.3 Trace element spidergram of dolomitic marble
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Fig.4 REE distribution patterns for dolomitic marble
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Table 3 REE contents and relevant parameters of dolomitic marble
b 1 2 3 4 5 6 7
) 1p1b33-
s 5P16gs1l 5P15gs96-2 2p2b33-1 2P9gs1-1 2Pgs46-1 2p9bs-1
HA WEBMRACH st IESCH AL I SCF K P SR #EN
HR AN BFERIE  BERHES BRI KA KA KEE
La 1.971 2.3 16.9 1.057 2.075 4.158 8.37
Ce 4.001 4.09 30.1 2.08 3.302 4.03 12.69
Pr 0.495 0.609 3.69 0.216 0.329 0.268 1.55
Nd 1.913 2.796 12.4 0.623 1.007 1.73 3.98
Sm 0.495 0.865 2.13 0.138 0.227 0.105 0.92
Eu 0.084 0.11 0.35 0.02 0.041 0.024 0.13
Gd 0.635 0.858 2.07 0.105 0.172 0.091 0.76
Tb 0.093 0.117 0.27 0.01 0.025 0.023 0.14
Dy 0.468 0.629 1.32 0.067 0.106 0.058 0.83
Ho 0.087 0.134 0.25 0.007 0.02 0.02 0.17
Er 0.217 0.432 0.99 0.027 0.044 0.042 0.55
Tm 0.032 0.06 0.15 0.006 0.008 0.005 0.09
Yb 0.187 0.366 0.76 0.02 0.051 0.024 0.55
Lu 0.036 0.064 0.1 0.003 0.006 0.006 0.08
> REE 10.71 13.43 71.48 4.379 7.413 10.58 30.81
Y 1.758 3.849 10.9 0.267 0.643 0.421 5.86
6 EU 0.46 0.39 0.51 0.49 0.61 0.74 0.46
d Ce 0.87 0.75 0.81 0.92 0.81 0.61 0.74
La/Yb)n 6.39 3.81 13.5 32 24.7 105 9.22
(Gd/Yb)n 2.73 1.88 2.19 4.22 2.71 3.05 1.11
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Geochemical characteristics and protoliths of the marble rock group of the
khondalite series in the Daqing Mountains, Inner Mongolia

BI Ming—li, LU Lai—jun, Zhao Qing—Ying, Liu Zheng—Hong

(College of Earth Sciences, Jilin University, Changchun 130061, Jilin, China)

Abstract: The marble rock group is the top one of three rock groups of the khondalite series in the Daging
Mountains area, Inner Mongolia. It, as a suite of Mg—rich marble, is characterized by development of very thick
and extensive dolomitic marble, with small amount of clastic rocks at the bottom. Besides dolomite,the mineral
composition also commonly includes one or several Mg —rich silicate minerals such as serpentinized olivine,
diopside and phlogopite. The rocks are rich in CaO, MgO and LOI, reflecting the geochemical characteristics of
carbonate rocks. The CaO+MgO content is more than 44.96% and the CaO/MgO ratio is relatively low, being
1.37—10.94; so the protolith should be dolostone that has a very low content of fragments and mainly formed by
chemical deposition. The sedimentary environment of the protoliths graded from the paralic deltaic facies at the
initial stage through the littoral—neritic faces to the enclosed sea basin facies which was separated by barrier islands
under dry climatic conditions. The tectonic environment also passed from the metastable to stable one. This
suggests that the protoliths of the suite of metamorphosed sedimentary strata may have formed on the passive
continental margins, but were more likely to be similar to intracratonic aulacogen or rift deposits such as the
Mesoproterozoic Changchengian System and Jixianian System.

Key words: Inner Mongolia; Daqing Mountains ; khondalite series;marble rock group ;geochemical characteristics;

protolith ;sedimentary environment
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