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Abstract: This paper proposed that the world’ s largest Bayan Obo rare earth elements (REE) deposit is controlled by the
geological evolution of the oceanic plate which subducted from the Asian Ocean towards the northern margin of the North China

Carton (NCC). And discussed the geological tectonic development of the Asian Ocean plate in the Bayan-Obo region, and the
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Neoproterozoic, Early and Late Paleozoic subduction-accretionary complex developed successively during the subduction of the
Asian Ocean to the northern margin of the NCC. The origin of the Bayan Obo REE deposit is also discussed. It is believed that the
REE-riched carbonatite magma is produced in the so-called special far backarc settings in the northern margin of NCC, which
some people call it as far from the arc settings or deformed continental margins settings, instead of oceanic subduction settings
(magma arc settings). Compared with the continental marginal arc, far backarc settings are located farther away from the carton or
backarc, which is the key storage and transportation space that controls the migration and accumulation of deep ore-forming
materials to shallow surface in Bayan Obo, and finally aggregates into large ore deposits and ore-concentrated area. The far
backarc settings are far away from the oceanic subduction-convergence zone or subduction zone towards the carton or the carton
edge behind the arc, that is, in the extension structure on the lithosphere boundary between the lithospheric boundary of the
northern margin of the NCC and the Asian orogenic belt, it is controlled by a large-scale lithosphere discontinuous system or a
deep-cut lithosphere fault zone system. The ore-forming carbonatite magma may come from the Asian oceanic crust sediments
carrying a Large amount of Fe and REE. It subducted and subdued towards the SCLLM deep circulation in the lower lithosphere of

the NCC in the late Proterozoic-Early Paleozoic, then it dissolved to form magmatic carbonatites and the REE deposits in the

discontinuous tectonic system which deep cutting the lithospheric edge of the NCC.

Key words: ocean plate geology, Xingmeng orogenic system; northern margin of North China Craton; origin of rare earth

elements deposits, lithosphere discontinuous; far backarc settings; tectonics.
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Fig.1 Regional tectonic geology of Bayan Obo area
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Fig.3 Sketch map of mixed magmatic zone of arc magmatic system in Ude Island, Bayan Obo area
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Fig.4 Magmatic tectonic mixed zone formed by large-scale overthrusting external tectonic pushing(modified from Jia ez al., 2003)
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Fig.11 Subduction of oceanic plate induces a series of deep

geological processes in the subcontinental lithospher-
ic mantle(modified from Richards, 2003)
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Fig.12 Sublimation of the rare earth and metallic component
ocean plates carried under the northern margin of the
North China Carton. How the dehydration of the
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Fig.14 The mixed magma formed by the magma bottom in-

vasion invades upward and enters the middle and up-
per crust, and gathers in the upper crust to form a
magma room. Differentiation and dissolution and
mineralization, forming a geological system of up-
per crust magma room differentiation and dissolu-

tion and mineralization
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Fig.15 After the subcontinent lithosphere mantle fluid invaded the upper crust to form a ore-containing carbonate rock magma

chamber, magmatic differentiation and dissolution occurred to form a ore-forming hydrothermal system. Ore-forming hy-

drothermal fluids continue to move upward and are controlled by different properties to form diverse deposit types

I AT T I K A A 1 18 0 B A A R
AR T B Rt B MR S RIR & A
W) b N AR A2 B P RE S & b AT R ) 2 Uk Y L
BRI L I BB R SR B — e BT
fime 7 14) . X — PRl MR A 5T — s X b
HE AR T LABR TR R 1E I LASE , i85 5 50 18
TR A 5 00 P9 A2 1 FH AR AT LA B b | 1 52 K [
JE R A T A3 Rl 3 2 AR B T A IR A R T
BL A 52 T 3 R R X BRI 2
T B S A

B0 B b B L R ) se i TR G Kl ok Y
PRRE 5 I X Al L S Ml T AT (04 Rl — e T
AT 7R

(D TTG HEP A W Rl 2 K AE X A FE
SE=p=r

(2) il Jon R i 576 ¥ 308 1) s fal A FH RO B s
I (ER A ) SR R Eu 5%, Sr/Y HAE & 1
R TET A FORL IR 22 1L 2.

(3) U Jo 7 A R D I A R O T8 I A T
AR At AR AR B A 2

() %5 i M 0 gy B 2605 T 1 22 10 5 R 5 R
o I B A B A IR B B B X R TR A R
Y B 22 S — AU R AR Y 5 v R R 1
FIVES B M 2 0 VR A I Y S — B
I v R P R ) R B R R A R R

e T R R ) 2 L BT R BT e R v
5 R 2R 8] 58 AL B s TR TR

oK S A 7 YR R Rl A B AR L R
Lo U NEIDAY I PR N CE o =R
fil, B R B A Rl 28 B AE B oty AR X Dl R,
R AR A L BT A A R b A R e R DL SR
UL L T R A R s 4 (Cu A,
PEG) B9 LA™ i 4 .

R AE b M58 SR U A S Bl A 2 I R
B R 2 O s, A 2 O s T Il R v i K
AN TR) 26 B0 5 R AR 1 22 0 BT MR X 46 B 3
PRI W5 0 B TR o s )i, TR 52 1 L s A R ) 3
ol T A T A4k 5 1w L 3z B8 B AN ] P A 3 v, B A2
A [P oA T 4 o A AN [ 5 0 B R e A PR 26 Y (T
15). B ATAE b 5e 3 [ A ple 5 R s b A Jm 41
IF 22 TR JU R B I — AR — T R G, R
MR 0 <5 Jm 21 70 22 TR

S I T R S R R e R R A
W= Uik — W R R L RE Z AN F A
Bl AN 3 252 5L i B AN () IO W7 2R R 4 i 4 () L s %
I AN AT S FRl e R A7 AR ] I 3 2 A O A4
i T ZR G I A A R A R G R T LA M
s R 25 i e B AT 0 3R 3R A AR — R B 2 20 i R
M| o Z e i e B Z A Z 08 1 &
gi . om Bl LI R i EORRE RIS 25 R B sE s



2274 HERFF=  http://www .earth-science.net

45 %

W — Ptk — B R AR — 2 AR B, AR —
ER X7 N S AT R ATV b= DS B K R
48 AR R0 4

FI W R AE Tl 5e N AR i IXCEUE B
HR G R TRES R — BB, BRI R
Aoy S Ay B AR R AR TR Y AR DA SO & 4y 1
AR5 A KA AAE T S 7 55 9K s B W A
— B - PR RS, S R Y ORI TR
H MASH X 38k 1) [ =32 8% 119 7 35 3 38 19 25 3% — 34
WRH R G IR A TE O 9 & 5 T — 0 A
&R A5 (Cu.Au.PEG) A — ORI R 50 . iX
SRR T — E R A4 R AL S By HGROAR
SNAEK T, S E 8 A Y2 e
AR AY B A, 5 LA DL R A8 3 A AR R
BAEIFUURUR Ok X 2 | b se A 3 b RN R &
I B A R A (B 101 T 1 2 S 1 b XA
W5 K B REE-Fe-Nb & JK (9 LB . At , &
W AN 4 R T 22X S b R 2 TR 2 A DL R
S R m ROBE A He R TR L R R 4 JE
IRIE A5 . 07 IR B B AR J2: 22 28 0 1o vh ) 2 R 8K
T A R R A . Al R 2 A R — PR
TR AL, A R I DL S A A5 ik XAk S5 Y
A RO 7 YO N o (= | S N o N U R 0 R
ZH.

F RS S Ay B AR R R ST LR
W43 S0 Jem b B RIE ORI A K E s
WEERT AR A T iE—L 057 5m 1R
DI R LA AR B B i 1 R A b Fe 4R .
FH IG5 A 0 A R S K A KGR
BEW SRR Y)W AN 45 T LT BR A A K R
MHESEH e a R E 4t — 20 a Tk, 5
TR Z K s m ENREAL, R T4
W WK A w1 EaE R, I HoE A T A —
PR S R REIR AT Cu w1k .

A5 IR R R A3 I R R K K Bk
EIREAEGE  H L R b R B A 1 TR I A
W — P Cu b 5 L8 By 4 BB B . H 2T
AP R WY 06 B2 55 . HE BB BE 5 A 5 IR
R G0 1 R A R e B0 8 Ik AR 4 UE B
TR HEAE AR AE T EL R ASCFLAR T RE R IR
T A — BT Bl DA B R AR B A AL R I b R 4R
bR .

IS AL AR FH R 25 2R 00 R DR IR 3

M B AN R 2R BT A R R b TR
7L 2 Mg A B3] 4 42 % o0 Hh 9 A D AT DL fek s
(B A B 9900, T BUA KR ZUmE R T K il —
RARGE.

5 Hz= S XA A bk A i 7 A

H 2 5B Tl b X AR S A2 b v i b 2% i — 38 4,
52 0 P Al e b 5 A 3 v Ak e S o 2y L RN EE
X A8 b 5w A b 2k 1 2 S0 1 DX DX Bl A i A
AR P bl BT b B R AT T R R A M BT (4
PR FIEA R, 19935 #u B & 9 523y b S5 B 77 38 A JT
KR, 1997) AR SR AEAEAR 22 18 oA fiff e 1) [m] L . 3k
A RN At s iE A6 & (1 2 56 1 b DX AR
He by 5T R 1 A T DL gl 4B B s ool AR AR
A6 Fe i A6 2 K A 2R 5 ) Ik SN VE BB 1 BT
AR Y B B 5K 5 Bk 3l B 2 i R AR AR
B [ii 2 5 00t Al DA b 3 AR % S TR G e A AR
(B — =80 B eHER B AR
FE TN 3 G AL %8 ) 0 JE Ak b, AR 4 3 47 R By HORe
Y ELARBEORE X 1 2 S 1 b DX Al e b B A 3 Ak
HATHIA S R EE L e ] K, Bk E AR
X 3 — b XA 5T T A R 5 AR
51 HhREHBILGEERESVIRLMFRIRE

o AR 57 4 BR BF S EE I Columbia #8 K fif 24
s, Aedb e hr s AL S i B TE 1917 Ma i fs &
Az B0 I8 LT LA AR 3k 0k A5 b o AR R B9 A O
WYk R R 2R TN /NI B A R 4
MFEBLEET T —E N = 5P REE G P4l — ia
R R 2 R AR Y T A B B )22 T A P B A 2 A TR
T8 75 R SL PSR LRG| i A — 20 i ik T I BT
IR . Sz, b ool AR v B b 2 it A DL
YA B PE R = A P 2 R D S
K R A E, A EAR B R — RS S
TEFCER P, ok B e o Bl IR JE A A AR T 2
AAA . IR, )2 kT 28 B A — &
AR A — IR S U . A= Sh It A B
e X R T B AR A R M A T R
F 50 i v, B IEAE AR N R X, Ay M Y 2
HERRE . BR LT AR — N
SEA W — /INVE A M PR R TR DT RGE LB R Y
SRS RS AU 1V T - 3 Tl O R R e N e o
R AR A (] 16).



H POMESE 11 2 SR P Al e b 5 55 00w 1 0 45 2275

%74
— o |
| 4k 2 48 T 4 |
gk 9 5 i
2 U mmmmg  CERARSR
iR o -
A~ 211 1 )
Wl
WERE K LR

K16 ot UL sennE bk & A 28 SR TR A TE AL
Fig.16 The rifting in the northern margin of the North Chi-
na Carton and the formation of the initial Asian

Ocean during the Middle Proterozoic

#0670 H 3 b 2%
Bl Bl 2 0 i b B
125 0 T TR

VA A IE 56 4z 38

S g

17 Wt AU YA 9 5K 45 85 50 Bl % (908 A
Fig.17 The Expansion of the Asian Ocean and the Forma-
tion of Passive Continental Margins during the Late
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