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The Specificity of A—type Granite Metamorphism in the Context of Lithosphere Extension:

Constraints from the Baiyin Aobao Rock Mass
Moru Li
Hebei GEO University
[Abstract] This study focuses on the Early Cretaceous Baiyinaobao granite pluton in the southern margin of the
Xing—Meng Orogenic Belt, aiming to elucidate its genesis, evolutionary processes, and controls on rare metal
and W-—Sn mineralization. Through systematic zircon U—Pb geochronology, whole—rock, and mineral
geochemical analyses, it is confirmed that the pluton formed at approximately 125 Ma in a lithospheric
extensional setting and belongs to the highly fractionated A»—type granite. Intense crystallization differentiation
and fluid exsolution led to the extraordinary enrichment of critical metals such as W, Sn, Nb, and Ta in the
magma, endowing the pluton with distinct metallogenic specificity for rare metals and W—Sn. This study
establishes an integrated "extension—magmatism—differentiation—mineralization" coupling model, providing
essential theoretical support and exploration guidance for regional prospecting.
[Key words] A—type granite; metallogenic specificity; lithospheric extension; highly fractionated evolution; rare

metals and tungsten—tin

ElE

AARIX — B BUE A [ i R 18 35 P K RS B, A R b
PN AT F R S8, A D fef g Ak ] S TR P ) RO A TR A B o, A2 M
A& R A 2 &R 1 SR AR, (U8 1 BCA FIE I |
or R HERE 5 BTV I AR R, VA E 0 B, XS
R AT IR BCEL A S R A, A DX A i Ry S o 14
—HRr

B im0 A 2 KRR A PP 10 R, 2R
FSARL AR B DA R ) A <6 Je 859400 B 14 1) 240 S8R 1 AT A,
AT RIR R AU PO A8 K ) hER 1L
S P MEIEAT SR G 0T, RS HE B WA A S, 20 8 e
AR, T A BT AT (A, D XIS T B Rt
FAEAE

1 KM Y =55 A B

L LX) IE A S R R 5t

WHFE X BT M SRIE LA 2 P T 2K Z BB = 21
AL RE o 5 55 e T I, o SR P 51k T SR AL
Pl i R 8 21, 3K — 3t 5 A AN D& AR X skt 5 1) (2 25 ) 3
RAE TG 1 X A B A R, X — RS R I, A
BENFE L EE L A A&ss .

B AR ZLIT U, % DX IE IR B A AEARA N E R AR, 1133
N Bl PALAER FRE B B, 32X — o B 4 b S5 A TR R B 0 3 L o i
PEREREA IR, LSRR s v T A A P 3 B, T
TR AL R A X S — R AV B Z B T

TR T AEARKE S8 2 rp AR AR R A U Ao PR A I 79 ¢,
DI FEIX JE S S AR A A e sl ) A DA AT SR 1

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 1



Frontier of Geological and Mineral Surveying and Mapping Reseach

I &) 25 FF B AT
F3LOH 6 HeRA 1.0€2025F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

IR A, SR T R BRI B IE S, RO X SR
I RRBEE T 1 SR A3 R At

L 2D H 7 51 5 B 1 A

S DI 1 S A e R P PO 5, A L — A T
Hra s a H A, R RAR S 7 TR 4, i pE B ™
IR PELE S IR S A R, JLRPEA AR i

HRAE

DR ARG RTHE: SR RAE A AR R ERARN
M )i (angle 5. 36 1) 574k, I HASE  SEik A = s Y
WRKEKE: hRIEE MR Ew a2 )R
IR

%R HE R TR N AR R
IWEAZVIE WAk SPS: E otk Ei

L 3R A R BT A b 5 A A

AR BRI N SRR [ R e 7 H R o, 8t T AR
RRERXCETT A B, RN AR g S hca b, B
PR EIUEBE IR i, BUE WA foa . = 08 a (aF iR
AL R, RE A B R A SO, X B HAR A Bl
JEIZ, (RIS REAT W S PR A A

R A B B 3 T A N AR A B, B
JUAKE|— F 2R A A B Iy TR 45 A T A 5
A AR A RERE 3 R AE i, — Rl Wi TR A G, £ BE
WRATE, FOKAMNKA, AT S 8038,
S I ST (5 03 A B A R

L A RE S 50 ) WP R AE

FRBC L A A 22 S0 AR AR s O SR [ 8 00 57
ATER S A A b, AR R, B ISR S5 5%
Fyid . SAMBE NS, BB YO8 AR SR 1 e B A
FOKA LKA O ESRBS N E. R
R4S TRl B0 TUKIE RIS BN, B4
AR WA A BEACA AL, S T R b TR S e
o (B )« MR BA SN Y B RE NN A &
JE ", RS R 4 JE T AR T B
EE -

2 FMAESLRRER

2. IFEERES W7 1%

AT R A OT R T R GERIRE iR S K2
BT A, REEX GONZE A FAR T GLZAH S SR HhoLAr)
PO B LR R A i AR AR A A i, DA DR i 8l e
HL WA R SR AR TR . 7R AR 2K 5 T, B A U-Pb
SE £ S0 30 O R et PR A S A B A (LA-TCP-MS)
SE R, ik B BR AR B A7 91500 AT AU 242 1E, LAIR T 4 45
RIFHERATE -

FREITR S B L6 AL (XRF) SEpiAE E 8T
R MINE, Bl LA oo 25 5 R Y Ao RS & 45 8 1A s i
A (ICP-MS) HEATHEHENI B B A HE R R A BTk E 2 B it

RS S BT HREOOT R, A% KASEFEEAT WIIER
P73 B0 3R ATl L PRET (EPMA) 78 AR

B AR A A id R 31 B T P A (3 72 2 1 WA, 3
12 FAVRHED TR AT A FE AR AE, DAL (R B % T S5 36 5040 1) ml S
S RE0RE, )5 SR 0 R R b i v AT 7 B 1k o o = 1) 4
T EE P

2. 285 U-PhAEAR e 45

S AR YR AR I RE S R B A T TR R G0 0i Ja R, LBk
R (CL) BME BoR, 40K 22 B0s A F0RE R 2 30 o 77 BT 1091k ¥ A2
KIRHE, X — SRR3R R e 70 8 T2 2 R s o Y s . S
JELA-ICP-MS U-Phje S 3R A3 A5 0 2 I H 5 B TR A T o,
TEES A U-Po A4 1 A0 B b, BT 20 B B0 s B v o A 7 — 2
i 28 B P AT X 48k, 8 DR 3 v AR B 1 AR A D 125. 3+
1. 5Ma, $ b AT R vEE ) o AR AL A AR 1 2 A B G Rt

EARAE R IR, RS A WU A A% X ek, 7T 1831 HH o B
B RS A ORI, XA IU-PhAERY B w2, X — IR
KM R B 5 3 1E L FHR AL AR A, S b FE iR R 1 i Z 52
MR AT D B IRER IR AE L, SR IR NIR AU 1
F IR YR RS AT SR IR AL T L R

2. 34 Hh BRAGE R AE ™

AR B A 0 A2 Hh R AL 25 00 TRt LB A R AR b
MR, ERICERAIHSI0. & R R O72%) LRSI E R
(Na20+K20>8%) IRV, CaOLL MMgOF &2, MIME TG R MR,
& E%EGas Zry Nby YULEM oG, B& HPiBa. Sry Py Ti
M4, BRI B MEuf B R 75X E 1 Ga/AL X
Zr+Nb+Ce+Y5E R HNAN ER B, BrafE R S 3gsi N T AR A
PYE ], JEH A B (R 3R L) Ya X 55 A M Hh Bk 4k 2
“FREC” EH T HABYEME, I HE AT B A A T R
ARSI St T T SEiE .

2. AT W ER AR 2 5 R A R i

S EAUCFRISL R TR, AIRBEE AN e HE, X 4
IR IR X 32 B R AR 52 M ot B AR g A o,
TN ZHER S, XERMRTEANMREE R FEEMN
e R AR AT Y TR IR SR B R ), A e KA UH R R
= B AT AL E TG R AT G AR 0, XL B R AR
TW. Sny Liv Nb. TaZ 5GBS oK, K2 B = B 24 HiNb,
Tafr EFIGE S &2 B, HERY T HEED 78T
o AL B, RN CAIS IR S B TR EE BEA
IR 7

3 itk

3. VAR R 5 Hs 520 53

RE A E BRI S B R Z 0 R A AR, A6 5T
e AR A A RIINA2RL (R 36 1) 16 5 75 RS S, %25 14
T B X3P 525 1A 0 BB R LG T e A e . RS A
AR 1 e HE (0) fH o, FE& SRR DR # A i 5 85 B g
YR K2 5 TTER, 18 4 BRI 2SR 3 — 2B 3R T B 1

2 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Frontier of Geological and Mineral Surveying and Mapping Reseach

I &) 25 FF B AT
F3LOH 6 HeRA 1.0€2025F
BRI TS (ISSND: 2630-4732 / (HETIS): 561GL0O01

YR RIRIEE: A AEBARIERD. Thy USt xR MM &4,
[FB fEREST. Py Ti B eI R 540, HAEY/No&EH] )
fiftrh 2 S A2 R B A R AT

IR IRAL 2 REAE T A U BA, VAR BRI A R T R
EEAYIECG 3 RE R (RN =0l e )i g o3 I SR 3 SN
BT HOR BN SR . ST UL N 1 25Malfia ik, 12
AL X3 R il 3 L ) G S — RN SO 2 5, HARTEA
AEMIE T 2% 5238 L0 7 e 0 A0 5 1 St A 040 B 9 5 i 1L i
JEE (A8 1 R85, [ B A B A X — 3 VB Ak B B O R A
WEHE

3. 25 AR R S R e R E LA

A MRS T B0 B, AARBCEE RIS ST RIS
Sy BB I ) GRS R ARJE, [ B R pE 3 R s 1o
F 5 R E SR FE E B R, X — B R BRI A5 5
Wta R A I BT R R, A 308 2 0 LR A R E 18R E 0 5
SR, S E A 4 IR, CLRCE RN/ Talb 8
Bl 2R A 2 I R G0 R A 0] DLk — B HE W, AR
FIER KB BRE T 75 BRI & 4 o 7 e,
BRI AFEER. C1E5H RS B ENRA BT S .

K—HHKy SR ERE TR, G885 KW, Sny Nb, Ta
G T FE NI G 2T, (R S e e 3R TR i
REFKPAWIREEFTE B & 5, mZOEIT A AR & AR
T R I EAL I, S XN AR DS 7= BT S 0 A A F 0 kAR
AL T Y R R 55 Ak

3. 3R SR A BT 5 R VA

PR Bl A 7R v 20 S ATRAE B 2 R AT I3 ER A A
&, R RS BB R W R EUE . B Eu i BN
WG, ULESTGay Nby Tas W, Sn&ct 4R S ARE & %1
RRAE, M5 E A A1 L Rl 5 A (AN JETR IR | R U4 BE a4 % L
IR B, 1% 5 AR M (ORb/Sr Lk, Zr /HE 5Nb/Talf) LI HHIE,
T AR 4 M A I ARk VB R ST Y, X R
oy FEAL CUP NG & RN & LI SR B, 1225 R B 0
Liv Nb. Tabll KW, SnW bl J@ s hlig e &, 1E XN
BRI RIS B brihBe .

3 AR R —E K- R

LI AR, BRI, B X AT R R LY
B B U 1 3 0 B8, AR R A FH 45 5 1 32 8 I
A'E FH 95 T it 5350 40 45 R R AR A8 159 5 2 21 1 T B 4k 1 i 2%
P, HoAR 22 e . KA BB K IREE, A o 5 RO

T AR B BT —/MEE RGN, AR “E A
BBl it Ji& — AT A 0 B TG Bl — W FE 45 o B S AR s —
B4R (Li, Nb, Ta) F14545 (W, Sn) ZER AR HGR b 2% & S
W7, AR AR A LA R DS LR i e A, e R IX
WHARIME AR S SR R BREAR .

4 it ERE

AW FAESL, FRAE A Ay B A (125, 3£1.5 Ma) &
FB RS 5R TR B R 4 A BUTE B 2, e R X b R AL
2B (RBREu % . EAEND Ta W Sn) B BAAIL T XA 4
RS E RYEE T, A —UORSHER E AR, RS
B T A R RS R G R E N ERLR, TEW T
HAEXEBE A R IR ) S S TR L B 1k,
B RIS A R 0 AR S P Al T, T SO A A
SYLA R E R X BN DA T, I REAE Bh HhERAL I B L
Nb.Taldd LA, 24T FECE IR b LA 5 b i A 5
JT AR IAT SRR, AR B YR KE /T F AR 5L
5 R L SE B AT 45 A, AT R R i A .

[5% 3Cik]

(115K 5 5, 26 & 5 A0 . 26 & 18 LA A R Ly A Rk
B3 A 0 O R ] 2K AL AR MR R AR ]. 8 A 42018,
34(10):2857-2872.

(21X &6, 7 R, 2 4 3,4 37 58 B L T R RARL L K
EETYFEBRTREEBREBE 4G E2 80 ¥ 2
%,2012,31(04):589-602.

3Bk E #h kAU F AR E RO HE TR 8 AR R
M5 4 U-PbE . 33k L AR R A 8 B 0030
71.2018,42(02):264—276.

AW EH X AXE S RELERT RAKENER
HEk b2 | 8B U—Pbill 45 FrHf [E] i % 41 B [J]. 3 Uit 3F,201 4,60
(01):178-189.

(BlE4F FZRAFaME AR FIREH P =FHAR
K &4 B U-PhaE b | Bk (b ¥ AR AE R A B NI R
#.,2020.39(01):51-61.

(Ol EEREEXFE IHE T SGHEALET
JRR AR JF A AE[D]. 46 ¥ 3 7 .2022,38(03):359—-381 .

EE B

B AE2001——), &, Bk, TTAAE LA AR ik, e L F &
(BAR): MEFFAEHORKLOERLRZFRFE, LS
AR M S L

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



