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Abstract: Sanukitoid with special genetic mechanism is one important petrological probe to study the magma dynamic processes
and associated tectonic process. In this study, it presents petrology, geochronology, elemental geochemistry and Lu-Hf isotopic

data on the Suolagou sanukitoid-like diorite in East Kunlun, aiming to characterize its petrogenesis and to reveal its implications on
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the Paleo-Tethyan orogeny. Zircon U-Pb dating shows that the Suolagou diorite was formed in the Middle Triassic (~243 Ma).
Geochemically, they have low contents of SiO, (50.26% —57.40%), but high contents of total alkaline (Na,0-+K,0=3.5% —
6.3%), MgO (6.0% —7.1%) and high Mg” (50.1—60.9), belonging to high magnesium, calc-alkaline and metaluminous series.
The Suolagou diorites show geochemical similarities to high Mg” andesitic sanukitoids with high contents of Sr (622X 10 °—
1 041X107°), Cr (30X107°—161X107°) and Ni (19X 107°—=79X107°), and moderate contents of Y(7.6X107°—24.3X107°)
and Yb(0.62X 10 *—1.87X 10 °). These rocks display remarkable enrichment in light rare earth elements and large-ion lithophile
elements (such as Cs, Rb, K and Pb) but depletion in high-field strength elements (such as Ta, Nb and Zr), resembling the arc-
related magmatic rocks above subduction zone. Lu-Hf isotopes show that the Suolagou diorites were derived from partial melting
of enriched lithospheric mantle (ey; (2) =—2.4 to —0.4, Tpy = 0.89—0.99 Ga). The ~243 Ma sanukitoid-like diorite in East
Kunlun were formed in a continental arc setting, i.e., the parent magma derived from partial melting of enriched lithospheric
mantle, subsequently followed by fractional crystallization of amphibole and biotite. This study suggests that the transition from

Paleo-Tethyan oceanic slab subduction to terranes collision in East Kunlun occurred at Middle Triassic, and the Suolagou

sanukitoid-like high-Mg diorites could be the magmatic response to the slab break-off at the end of subduction.

Key words: East Kunlun; Triassic; high-Mg diorite; sanukitoid; Paleo-Tethyan; geochemistry; geochronology.
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Fig.1 Tectonic outline of the East Kunlun Orogen and its adjacent area (a), the distribution of the granitic batholith in the eastern

part of East Kunlun (b) and simplified geological map of the Suolagou pluton (c)
& a i Roger et al.(2003) ; & b4l Xiong et al.(2014)
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Fig.2 Field and microscope features of the Suolagou diorite pluton in the East Kunlun
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Fig.3 CL images of representative zircon grains and U-Pb concordia diagrams for zircons from the Suolagou diorite in the East

Kunlun
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Fig.4 TAS classification and nomenclature diagram (a), A/NK vs. A/CNK diagram (b), SiO, vs. K,O diagram (c) and

Si0,—MgO diagram (d) for the Suolagou diorite
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Fig.5 Harker diagrams for the whole-rock geochemical composition of the Suolagou diorite in the East Kunlun
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Fig. 6 Chondrite-normalized REE pattern (a) and primitive mantle-normalized trace element spider diagram (b) of the Suola-

gou diorite
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2014) . FPLVE eI 5 N KA 1 = Mg™ i Cr fiE Ni
S RRAE 5 s L R ML 5 i R IX 8 D) AH 56 (Heili-



we L

BEAF AR B A 1 A R Ml DX = 2 I DR 18 R AL ) B o oty R 41 4 3 14 T B9 7R 2895

K7 KRERERBNKAES

TR IR R PR 232K 0 S

Fig.7 Comparative diagrams for the Suolagou diorite and typical sanukitoid
a. 4 Defant and Drummond (1990) ;b. ## Kamei ez a/. (2004) ;c. #% Laurent ez al. (2014) ;d. #& Martin ez al. (2010)

mo et al., 2010; Martin ez al., 2010) . 2 $ 15 ¢ I Jit
INK A B Mg i 2 5 TR AR B © =S a0 e IR H
Wik v i fe i 5 25 (B 8a) , HES A HIf RA RS
RECZE&L — =SLWWE SR AL, LA EE
A T M e R A 3R N (e (£) = —2.7~+0.9),
w6 3 AL 1 2 28 1 S (&1 8b).

KA N A FE G S 50 O R L E S e
PR IXAHIE , 2 Nb/Tafti 2 16.8~20.2(F-¥{H 18.3),
P2 T Hb W O ¥y f§ (Nb/Ta=17.7) (Sun and Mec-
Donough, 1989) , i # & T 1 52 *F ¥ { (Nb/ Ta=
11)(Taylor and MclLennan, 1985). &7 [N K & )
Si0, 5 Mg™h 53t 5 8 5 Rl R A =X — 2, i 5 52 U
JER RN ST — IR A 00 77 W) 3 AR (18] 8¢). D) 4

bR Ak 2 A Lu-HI [ AL 2R FRAE 4 R B, R A8 N
R VR T b 5 X, 5 4 Bk B BE UG 1 R R
X — & ( 9K 1 &, 2005; Tatsumi, 2006; Heilimo
et al., 2010; Chiaradia ez al., 2014). Z i {HIN K &
HAT 5 i Sm/Yb (2.65~4.30) Fl 4% & 19 La/Sm
FEAH (3.80~5.65) , & W Sk IR T 0 A 0 MIOHE o
P IR B 3 o3 s il (8 6 ~12 %6 ) (K1 8d) .
RPN K A B A S S RE R AT
BN 5 455 9 o0 3 RT3 I b g 581X A S
PSR Z RS A T R E s RS X S 4 ek i
RUBE U A S U5 T 5 A A B g A DA TR — 3 (Stern
et al., 1989; Tatsumi, 2006; Martin ez al., 2010).
F LI PR I 5T I A e B R Y Ba/ Y R AR Y
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Fig.8 Comparative diagrams for the Suolagou diorites and Middle Triassic adakites in the East Kunlun and discrimination

diagram of mantle source for the Soulagou diorites

FEARML 78 BURI A H fl 352 15 58 55 YERHIE Chen ez al. (2015, 2017) fl Xiong et al. (2014)

Ta/Yb HAH , 48 75 FLUR X 32 3 1 8 25 10 06 P Al
AR UGE (K 9a) . KRBT R BT, Bl A 5 4L Ba . Sr
K A5 T0 3R 1Y Jm 1 5 b 8 5 DX SZ AR e 26 19 32 AR
V& H % Y1 A1 5% (Stern ez al., 1989; Heilimo et al.,
2010) , HoAz AUs B 19 2H 3 v] B OK 8T 5 0F v Al
A& 1 B K (Martin ez al., 2010; Laurent et al.,
2014) AfF wi Az Fr =0 BR S R A 34K (Tatsumi,
2006; Heilimo ez al., 2010) SR v Bk R 5 2 DT R
Yo AHECT R LU R | s 3 08 0 3R TR ORI A 1A A
AR b bR i A v B A ) AR 2 R Bl (Stern
et al., 1989; Jones et al., 1995; la Fleche et al.,
1998) , A It , B 1R 1 Je A R i A 108 22 AR JH 1800
IR X kARG E ot R 7 (a0 HE A
Ta) SR, i 6 8 i o R KA BT e 1Y 5t I
e bR AL HE/Sm AR, R WA IR O R 2 B 3%
P4 B R v s A R A S AR i (&1 9b) . Rz i) TN 4

A B A 5 H AR Setouchi # [X 8 I 75 AH 2L 79 Th/Yb
1 Ba/La o AE, Bz b 5 i s V5 X 38 27 7 0 b TR
GLNSICE ST (S ICE IR

FOAHZERCA A2 T BoR RPN K A B
Ao B A SRR IE (B 2b, [/ 5) X 5 R B N
KA B A KA F B Mg (50~68) Cr(28X
107°~161X10°) F i £ & 5 (60.5X 10 *~194.0 X
10 ) EHREW) A . 208 BT R M T R A El
fift 7k (&l 10a., 10b) , & $7 ¥4 TN 45 1 Bl 43 48 ik 3
PR T s A e, 5 A KR A BC ] i AR
B =AM 9B MEHERA A
ATF (Xiong et al., 2014; Chen et al., 2015, 2017).
KB I KA B SrfNi & & 5 SiO, 77 16 7 M 52
PE 1 Ze Fl La % 5 SIO, 4776 IE A0 56 1 . Bl 5 Sr Al
Ni & FEAL, RPN A 1) Ba LA Tl 3,
FWEE AT T MNP 2 B R R A o
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Fig.9 Ba/Yb—Ta/Yb (a), (HI/Sm)y— (Ta/La)y (b) and Th/Yb—Ba/La (c) diagrams for the Suolagou diorite in the East

Kunlun

FEE XA 5 XA FE 48 Sun and McDonough (1989)

SFEATIEN PR R EREMRKA S EL R
(& 10c). RPN K 5 K2 B A B 5708 5 0
(0Eu=0.89~1.03) , 1fii 3 1 # dh H 56 1E 5 W 45 i
(6Eu=1.17~1.69) , ix 11 [z Bk HA IR IX I R Kk A=
BEMRK A B aEN S (La/Yb) o5
LafEqE 55 IEAH OCE , Wds /s A WA A TR = BRI
IR A 19 4 2 VR (BT 10d) . i £ oG 28 ik 1) ]
KR EERNTISHIAR(E 6b), LU AR LA
3 R A AL o B
53 BMEHhWEEEEHREX

T T R S A O I e B e B L/ I
1 2 0 B PRI AL ) G A7 A0 o BT A T 0 A R O
AR AR Wi AR R 425 Rl R AR R A A 5 b e AR AR B AR
FHAE Z A0 WL A5 B SR I 25 19 WA 30 70 24 15 e )
BA BRI GR, B2 1L 5T 7 b s 32 BRI T
VE 5 A v 28 5% (Stern e al., 1989; Tatsumi, 2006;
Heilimo ez al., 2010; Martin et al., 2010) A #h ¥ 7%
TORR ) a7 K5 Ay b g A 8 (b R o AR B A 2
e b 52 95 DX K A AR S AR T, AT 3 B oK
BEREFEATREMTHR S MITE . AalH
S HTC R, BRI TN A 0 0 I D22 T AR e
TR IR 3 3 00 B2 S AR T, o s e 1 s
T o 5 PR 7S IR oh AR T D0 AE OG8RI AR el SR
B A A A P b R A S A R R T SR
P B A R OG5 R T, 3 L [l sk A
S e A B ) S T e S R N e A G (Tat
sumi, 2006; Martin ez al., 2010) , th °] fig 55 ¥ 72
R A il 8 27 4 B BB T R R ) 1 SR G (Stern
et al., 1989; ik jE 4% , 2005; Chiaradia et al.,
2014) , 0, A ORF eV FH 445 SRR i A ) i 428 A 355

AR AR R B AR R Il 4 B A R AR DT (Hedlis
mo et al., 20105 Laurent ez al., 2014; Xiong et al.,
2014). Hl , A R ARRC =S LA KA K
fie 1 N-MORB 5 77 451 1 6 2 95 19 B v o 0K s, g
IR AR B L AR BN T BB A TE =S 20 T e
TER R R &l =& 4 A58 AR BA
A b £ B AR Al 5 | RS 1 I 25 3 A1 S A R AIE , AN S
M A Il 45 AR R (Xiong et al., 2014; Dong et al.,
2018; Lietal., 2018).

A REC S E AR IR RUE KA 1A
B A SO AR B R B b =& R I i N K s
LA 8 ) 215 5 5 A A R DO G, T 5 00 b AR
F WS B DA OC A A B R DTS S BUME Ry
TV S A 3 7 O A B 0 L, i 7 AR T R K S
e MRS A i R AR N TTIE s Mig™ il Cr e 9K
(Rapp and Watson, 1995; Rapp ez al., 1999; Xiong
etal.,2014) AHRZ XA I H W BA & Sr LY Al
IR Y Y 382 3k 5 57 b 35K Ak 27 R A S5 G
HA KB 45 (Kamei ez al., 2004; Tatsumi,
2006) , 3% 8 2 AN [6] T 7R B 28 9 10 00 0 ot TN G
) i R A A A A 2R R AR (R 2, 181 7). R i, A O[]
W38 v A R I R AIE 58 SR =& AR R
T3 LA A TR AR A W R R sh R R RR G
TFAHE 30 B H A AL B N KA R T T~
243 Ma By =&t H 3420 ik B gl i 3%
K 8 5T A R AL A R AIE 5 E A A 3 B B Cr N
T Mg™, 3 A T2 A B Ir DA GG 38 3k v
J5, M0 5 & M 5 B Rl A L (Xiong er al., 2014;
Chen ez al., 2015, 2017). 4 £ HI [7] {3 F 20 BRI 4
a W — D s KRR G =& iRk w i s
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Fig.10 Discrimination diagrams of magmatic evolution process for the Suolagou diorite and coeval adakite in East Kunlun
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Fig.11 Schematic cartoon showing paleo-Tethyan tectono-magma dynamic model at Middle Triassic in the East Kunlun
@ 0F o0 AR A AH DG 10 I 2 AR b g B, G A A R AR 0 S RS L R AR R R AR T o T RS R AR R L A A R S L B LR
PO s QW IRA R R 5N, IS 7 K L a8 3 i il 476 — W A GRS TR P = B I 1 8RN LA Rk vl

K EZEI TR R G R 2 SR A B [F] ik A7 7R
A T8 He 451 £ I8 49y ot 5T Bk (151 8a~8c) . T AR B & Bl
Hr AR (~241 Ma) $E AR K A (~242 Ma)
AN &3] £ DA S S (~239 Ma) 45 18 5 5 16 3l
PN SENIE PN RO I Rl ae - N T
KA T — YR A KRR F A (E 55,

2007; 5K 45, 2017; IWAF, 2018). RE B 4
Forpay i s A (~246 Ma) (A K S5 R B T
14 ) 15 722 JoT () A BE R (BRBE A 45, 2007) , [ 37 3.
I A 3% Y oy R B 307 4% 5 4 00 08 T BT U iz Bl AE 240
Ma L ai B & 7 1h (Xu et al., 2001; Liu et al.,
2005) , BRI A SN Ry oy FR SR T VE T =St



gty F OSSR G I R X = 2 R T

DRI K 54 6 PR L E 38 800 i L 1 10 2599

X5 X B O AN S T — B =
S A By, MR =& e R A ) (25
T4, 2012). 2% LTk A SO RRE & =&t
I 38 9% R S 2B A BELRDC , [R) D0 35 3k e o AR I
B PRI 55 00 v Bl e BT 5 R A e R U S R
A FCE A E S RV A G (1) . KRR T
rh = B T Ak T ST O i R M A G AR Y B 3 A
He i Be, 3R B0 38 90 U6 5 i B DN R I TR e 4
HTE’J’r)iﬁli‘ﬁ%‘jb% Z 5, B G b A Rl AR Y 4

S, YR TN E b 5T 0 — B =S R K T BUA K

Lﬂﬁji A(ERRE, 2007; X4 k4%, 2015;
Xiong er al., 2016) , 1 B = & it — R AR Dt A RI4E
<) IR R S S A Y R B0 B R AR RS R R
Iaf & 17 B9 45 7R (Xiong ez al., 2014; Liu et al.,
2017; KW £ 45, 2018).

6 énlb

(1)LA-ICPMS %5 47 U-Pb4ER 20 B 22 8, &
BRI N ERIE ST =& i (~243 Ma).
KB JE N K A B Mg, Cr Ni, Sr il Ba B9 FEAE
R T B R R B Ll BRI

(2) %5 A % MU ER AL 2% A Lu-HI R K 53 17 18
N RPN AR R A A R e, g

2 BN vh TR A R 1 BT AR s s JL B A R R
ETUMNARERSE SN E 4 RIER .

(LA R, h =& ERE SR
Hr PR A A T RF v R b R G R 1 A 3 A A B B, R
L 9 5 U ST e B DR K A T R SR T b 4 FH &5 SR Al

W7 S AL 1 — A SR N

AW T E R R F (KR Faxf kit
MRAELEFIAELIRPL TR ZH 0 AT
B i K5 (KR ) MR 4o Fe ik 3% 0T 8 547 ) X
F By @A R X F ARG T

& LA B M (http://www.earth—science.net).
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