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Abstract: Magmatic rocks and adakite of alkaline series, often at the convergent plate bounda-

ries, witness the interaction process between subduction material and mantle peridotite. This in-
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vestigation of zircon U-Pb dating and whole-rock geochemistry of the Jiagongtai and Jijiaogou plu-
tons in the western Central Qilian belt provides new insights into crust-mantle interaction in sub-
duction zone. LA-ICP-MS zircon dating shows that monzodiorite of the Jijiaogou pluton and gran-
odiorite of the Jiagongtai pluton formed at about (467 44. 7) Ma and (445+4. 3) Ma, respective-
ly. The compositions of Jijiaogou pluton are alkaline series with the characteristics of shoshonite.
The different rock types of Jijiaogou pluton have similar trace element patterns and are enriched in
Sr. Nb., LILE and LREE, which shows residual rutile in the magma source. The Jijiaogou alka-
line series rocks are generated from hybrid alkali-rich subduction sediments and mantle peridotite
at the sub-arc mantle wedge. The Jiagongtai granodiorite is medium potassium calc-alkaline se-
ries, with Na,O/K,O greater than 2. 5; the samples show the characteristics of high Sr (=400 X
107%), low Y (<7 X10%), high ratios of Sr/Y (>>70) and La/Yb (>>22) . The Jiagongtai plu-
ton represents high-SiO, adakite, formed by partial melting of the subducted oceanic crust under
eclogite-facies condition, and left garnet residue in the source. The alkaline magma and adakite in
Danghenanshan indicate the characteristic of deep melting of subducted materials (greater than
50~100 km) and intense crust-mantle interaction in the source. It further indicates that subduc-
ted sediments and oceanic crust can provide a direct material source for the formation of arc mag-
ma, and the interaction between subduction material and mantle peridotite may be one of the
ways of arc crust growth.

Keywords: magmatic rocks of alkaline series; adakite; crust-mantle interaction; Danghenanshan;
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Fig. 1 (A)Simplified geological map of the western part of the Central Qilian belt and (B) Heicigou area
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Fig. 2 (a)Monzodiorite intrudes into gabbro as veins in Jijiaogou, (b)adakite of the Jiagongtai pluton,
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Bl 20CQ - 6 45 A1 Bk &t (CL) EIE s B
A FER AR BDR K FEE S 1 1~2 1,
ZHCEA 5K A RRE R 3 2l (B 3A) . Th/
UEAATF 0.03~1. 1, & A Z 808 0 7 74 R
M. FERE A U - Pb A8 38 AE b ik fgk 2z -
21 AN A5 AT 34 4F 1% Ol (445 £4.3) Ma (A
30) AR THE R N 5 B 25 AR AR IS
3.2 =AMBRULFRSE

TE TAS [EIfige e, 380U 36 2% 25 1R A TNV A1 2 2 2
R AR ER S, KA ZRKERS
MZRKNKE . ZRKAKEER KA EMNEA
w K& Na (RHE . )8 Tk 250 (B 4A) JF H
HAT B Z AR AE (B AB) . B2 4h Na, O/K, O A T
0.84~1.75, F KT 1(E 4C), fINMA HH
SIO, G AT 40% ~41% ,Mg® f» F55~61; K
B SIOEREAT AT% ~51%, MgO A~ F 7% ~
10% ,Mg® FHRA T 53~59(% 2), HEMEICE R
Iy 1 2 s T A T v, X U Y A R B O [ 2 2 AR
HLAT AL B et o0 R 43 AL X (BT 5 A B R E
FIRA TR (LILE) M 0 % (LREE) ; 54040
JLE ML Nb . Ta . Zr \HI % & 5o % H A A A
FER) T4, AR ER Sr &K T 400X 10 ° fHA
[ A A 25 Th U Ml Sr & 5 B A AR E ARk,
X YA 5 R v O [R] 2 R0 P 1 R T 2 I 43 8 X
(5B AR AL AR 3 — B M A AT i 6 3 L
Fii £ 0 Z 4B W B £ o0 R A & A AN
ALK S RKINKAR Lo R S a AR
BRI R B BRI i Eu S8,

BAGALRK NK 8 T 88 6k k&R 51 (&
AB),SiO, E AT 62. 9% ~66.0% ,Na, O/K, O i
KT 2.5, Mg A+ T 40~53, 5380 5 &AM 1L,
WA AHKNK S HLAM Rb. Th. U F{EH + 0 K
Fr,Sr A IE S %, Zr f1 HI 7 #1855 B Nb 1
Ta T EH B (K 6A), FE5BAE Sr(>>400 X
107°) R Y(<Z7X 10" ) HEAE . & St/ Y fH(>70)
Fl La/Yb {H (>>22) 7~ B3k 5 A FRAE (B 4E &8 F)
( Defant et al. , 1990, 7EBRAL [ A bR LT + 0
R (B 6B BT A B AR N K A Bos R
TR EEMAMA ML TR BRI B
T EREE. ER L TR THAR, AL Eu

B AL
A )

4 PHE

4.1 HABE
4.1.1  Aw A & Bk

XY Y8 2 g AR i O Rl A 2R B AT Nb, Ta,
Zr HI R[EFEEE 05 8. BoR T 5 90A 3K M R Ak,
BT Ema UL RBCAE KD AHEAE TR S EIE
X B H R 1T FR o R AR M 4h b o AR AT DL &
AR PRHAMEA TR S mIGm, O R ER o
RUEBAK, IWANEAS RIS KA
KA W L0 R & & BR8] SA) L H8 R EATA N
I A E IR X G S S . Jihh K
N B La/Sm B K T A N A A RO 5 0 T
1B CE 7A) S B A DN A A 2 A TN B
KARIER =Y. Ik, X 3 Flis AR AR 2ok A
F—ANGE—MERE X, FHAh KA KNK
Y Sr/C Sr AR S SIO, & = Th R . U I A R
PAEA R (G 3), MINMEA A AR 5 HA
LH) Mg™ {5 (50~60) , I H IR T Hb 8 I @l - i 175
RHY Mg® {8 (65~ 75) i & %5 19 Mg” {i (> 85)
(Ulmer, 2001; Kelemen et al. , 2014) DL K2 AN &
P25 Tl %) % BB R RIS A 19 Mig® il (>61) (Wolf et
al. , 1994) , X 0Y 34 Z% 5 AR AN ] 26 AL A PR R Y
Al O; \Mg* \Sr il Nb & &R & SiO, {842 fb A W i
(£ 2)(E 4D 7B E 7C) , Ui B A KA d oy
FHR B8, 35 28 S e T 5 X b ER Ak 2= 45 10F

A J i T R AR 2 S B T R b 0 AR ) 4
Yl B4R AE (Grove et al. , 2019), 55 Mg #big
i I AR M B, X AP AR SiL K Mg s K LILE #
LREE #8455 ¢ RFAE 1T 68 Fe i T 50T Mg 37 31 17 4
Rl /AR Ry R ZL e s R . RN A A R B A
B N &8 (21X10 °~22X 10 ) 8 75 46 vp bl B 1%
TAIERI N A (Hastie et al. , 2011), MK 2k
W Sr A (C>1 000X 10 ) #F— A UL A 0 ok
H T3 M 8 K 22 A0 1) 3 18 7 X (Martin et al. ,
2005, REBM - KINK ARG EA® Sr(R&EH
1 280X107%) \ Zr(F &M 258 X 10 ) #1 Nb (& &2
17X10 ) & M Th/Yb{E (B R 22. 1) .Sr/Y
B (B 57. DA La/Yb (H (& 47.2) (% 2)
(B 7TA B TB) 58 TR XA B S A A 2040 o
TR B A (Kay et al. , 1990), X 0 35 25 {4
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i ik v
300 ]
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200
H ORI O 5 (0 0 FE TR A% & s 1A
- (Cruz-Uribe et al., 2018)
100 I ARC Rocks
0 C I T T T B | L I
0 10 20 30 40 50
Y(10°)

B4 TEEZHHEXEM: (A)TAS EfF(Le Bas et al. , 1986), W15 i 1% & 5 9 5 57 £k B 3Tk (McDo-
nald and Katsura, 1964), (B) SiO,- K, O B f# (Gill, 1981),(C) K, O - Na, O & fi# ( Peccerillo and Taylor,
1976), (D)SiO,- Mg~ Elf%, (E)Sr/Y - Y E [ (Defant and Drummond, 1990), 7l 32 ¥-#b 188 & & 48 X
ik (Mallik et al. ,2015), SR T IR AR 0 E MR &

Mg# (%)

(La/Yb)

50

40

30

150

100 i
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35 45 55 65

Si0,(%)

F + Mallik etal. (2015)

= Cruz-Uribe etal. (2018)
X GEA AR IN KA

‘ 310 i 4 P

Bk sl O A

O Wik H

A T KNKH

Typical
ARC Rocks

0 5 10 15 20 25

(YD) ((10°)

H B HE S (Cruz — Uribe et al. , 2018) iR A RES

B 5 B R RS Bl S K 48 STk (Rapp et al. , 1999), (F) (La/Yb)x— Yby B 2 ( Defant & Drummond,
1990)

Kg. 4 Diagrams showing the element’s change (A) Total alkali versus silica classification diagram, (B) SiO,

vs K, O diagram, (C)K,0O vs Na, O diagram, (D)SiO;vs Mg® , (E) Sr/Y vs Y and (F) (La/Yb)x vs Yby
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1000 1000
AR A
<7 EaNKH B
100 i ==l
= =L | g 100
E =
qo o
= 10 =
k% =10
~ ~
e &
i t Ju
1k
1k
.1
Rb Th Nb K Ce Sr Zr Sm Ti Tb Y Er Yb 0.1
Ba U Ta La Pr Nd Hf Eu Gd Dy Ho Tm Lu La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
5 (A)BUHEFRMETERAMBRALERE (B)RUBEREMFE LIRS EXE (FRENLERE
SZ#k (Sun et al. , 1989))
Fig. 5 (A)Primitive mantle normalized diagrams and(B) Chondrite-normalized REE distribution patterns
showing the rocks of the Jijiaogou pluton. Normalizing values are after the reference (Sun et al. , 1989)
1000 1000
21} L 100
e 4
= 10 = 1
~ ~
aes &
Elut Eh
1
1
0.1
Rb Th Nb K Ce Sr Zr Sm Ti Tb Y Er Yb 0.1
Ba U Ta La Pr Nd Hf Eu Gd Dy Ho Tm Lu La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
E6 (AARQNEERHETERAMEBRECERE (B)RNBRARELTE LIRS RXE (FRELE
3k B 32 #f (Sun et al. , 1989))
Fig. 6 (A)Chondrite-normalized REE distribution patterns showing the rocks of the Jiagongtai pluton and

(B) Normalizing values are after the reference (Sun et al. , 1989).

HAPEESD Nb/Ta {4 F 20 ~ 24, S5 17 16 04 vh 1)
JoT B RS il PR XA AE L AR R IR T 2.0
Gpa (Xiong et al. , 2005; Koenig et al. , 2011),
I H AT TP R BRPE R 91 S I S R Sy
RIS 5 52 MR s T AR S AR L 4 = BE R A TN
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2018) o XY Y IR A Al RRAE 5 LLTCAR W) R 32 1)
o TR YR % S T 0048 il 1) 9 AR i — B (&1 4 AL B
FLTA) . BRI XS e R R 6] A BB A &
K& Na 0988 1 5 K FR A8, DL K & 4 Sr. LILE A
LREE 4545 iF 7T B8 55 I 082 B2 S 350 8 B 14 0RF p 70 AR
Py R 0 RORYS S RS A G
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TR B 8 R R AN R 5T e R Rl 7 ) (~
15 kbar) ( Defant et al. , 1990; Martin et al. , 2005);
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(4.01~5. 5DfH K Y(3.49X 10 ° ~6.19X 10 %)
B i U0 TR R DI Rl A A AR (3R 3D
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