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Fig. 1 Tectonic subdivisionsmap of Qilan Mountains(a, modified from the Feng Yiming et al.,1996#) and

the Keratophyes( The Heicigou Formation of Cambrina) distribution in the Dayimalong area(b)
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Fig. 2 Geological section showing the Heicigou Formation( €,_,2) in the Dayimalong area, Sunan County, Gansu
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Fig. 3 Field photographs and Microphotographs ofKeratophyes in the Dayimalong area, Sunan County, Gansu
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of Keratophyes in the Dayimalong area, Sunan County, Gansu
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Fig. 5 REE patterns (a) and Trace elements spidergrams (b) of Keratophyes in the Dayimalong area, Sunan County, Gansu
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fir & =it Ak A1 Paraacidaspis hunanica Jegorova F
Corynexoxochus plumula Whitehouse N H LA 41
¥, Pseudagnostus At SC Y B4 2RI By Ak A 20 (R
A 2015) , FIEARSE(2018) ST 3R A5 14 SR % Ve 4
B 1L Rb-Sr [A6 AR WA N 51647 Ma, P44 Hh
JE R A L e TE S T H RO RS B B I A
7 LA-ICP-MS %547 U-Pb 5E#4 8 521 Ma( KL FR) ,
g4 N AR BE S AR Bkt IRATICN R
DL AL BT AR A 2 — 31 et
5T X ) £ BE = Si0, & B AT 52.51% ~
55.46% , W 5. 59% ~7. 57% , H. Na,0 S84
LT 4.79% ~ 6.86% , Na, 0/ K, 0 {H 4 5. 16 ~
37. 19, B NARERRLBRE R 51— F S i 2R 51 40 A
AFER . MABEA TiO, AT 0.8% ~ 1. 0% Z 1],
Eit B ok ok A — 2L Ce/Ph {HA T 4,31 ~
7.79,F#4 5. 52, 3538 B K I Ce/Ph (B - 3{H
3,Nb/La fE4rF 0. 28 ~0. 49, KL F 5 9KIK K 11 A
Nb/La fH(/NTF 0. 8) ( Candies et al., 1989) ,Zr/Nb
AT 14. 73~30. 08 Z[A], 105 5 9k Ll () 28 1k
JEE (10 ~60) —3X ( Davidson., 1996) , #i% B AT 4
(2003) BF5T, Bk IE Y S & —/N T 20107,
Th/Yb>0. 6, A58 X ABEA T Y AT 15.6x107°
~21.8x107° 3 18. 77x107°<20, Th/Yb 41T 0. 59
~1.38,° V34 0. 77 , YR WIH R Bl ok lis . FEskbE
B o o Ak ) s 5T 28 0 TR R 4 b s v £k 1Y
T TR R M E] L, R R s R TR A

ARF o 5 Ak 52 AR 1
T (@)
""" QO o1B
. 1T >
g oR & < o
T
ARF o 3 Ak 52 AR A
TR 2h
A (|
0.1 1
0.1 1
(Ta/La),

Ba/Zr

Ba U K % KB T3RA LR, 54 Nb Ta Zr Ti P
ot R, JUH 58 Nb Ta 5TER, BA T4
AR B S A R IO A B RRIE . X
SAAY 3 WIS B U AR 32 A i AR I ) AT RS
495 Ma 5 H (35 R 451997 5k H 52452001
STAT A, 2004 AR A A, 2007 5 5% 4K AE, 2006,
2010; 2 /MIt4%E 2010 ; Song Shuguang et al., 2013; &
MRITEE,2016) 5 9K LS FHAE B 6 (4 3 3K Ak 27 FHAR
REETERHE 75, 0 AR 2 1 DX A L 1 I AR HTE 5%
47520 Ma (%= A K55, 2010, Xia Xiaohong et al.,
2012;Song Shuguang et al., 2013) , fXEHI A K A
15« KA REAHE L Bk L, Sk SR AL i
FFEEHOT— W B R N o 4 DX B3R
FTR IR L0 A BEA 1 T U B b 3R Ak 27 R AE 3%
A 5T DX B8 3 20 vp 19 £ B2 BT B IR
Jiz

o

42 ERWBERMEREERKE

Sy A LA A SRR X 322 R 52 2R e e e ol e
JUTE AT B I AR 5 AR Hb 2 AL ( Pearce et al.,
1995 ) SR R i & A= 475 R 1 1 Js A 5 AR i 4
(Scaillet et al., 2001) . &1 HF5E R, f oo
KRR A AL TR IEARZ A K 5=
VEFARIFER , BERS BT B /R B S TR X PR o, e AR
AT Y M B & A T A s s, B AR A 4L
A AR R H R B A U | R T
BT Nb Ta Ti 0%, SHAMITTE 4 La Ba,

0 P LA B o e i e
A T PR T A ()

15 : 1

10 1
A SF 7 0 3k 52 HEMORB

; i
JE1 46 H 1

N+ 3¢ 2L /]
0 L1 | IR B | I Lo oo by uy 0y
0.00 0.05 0.10 0.15 0.20 0.25 0.30
Th/Zr

B 6 Hila A BTk S KK D e b X B4 (Ta/La) y— (HE/Sm) (B (a) (3 Fleche et al.,1998) il
Th/Zr—Ba/Zr 81 (b) (i Ishizuka et al.,2003)
Fig. 6 (Ta/La) y—(H{/Sm) y diagram (a) after Fleche et al (1998) and Th/Zr—Ba/Zr (b) after Ishizuka et al (2003)

of Keratophyes in the Dayimalong area, Sunan County
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Th U S50 E T U] .43 5 5 O3 A E g g ey | Zr |
HE ZEAR wpoz R B 1 38 A A A X Tl 45 1A 2 A o
TR A | 1T Nd AT Sm 7R R Hh HA T 3 ) 1 i
I, T LA (Ta/La) (—( HE/Sm ) 3K X203 &
UG T AR A A I 38 2 475 K 28 A HiL 8 ( Fleche
et al., 1998; Tang Gongjian et al., 2012) , 7E (Ta/
La) \—(HE/Sm) (& I (& 6a) , i B 7 = 245 52 2]
A e A A2 AR L ¥ BT PN 8 7R A R 3 R R TR
AR S AR RS P50 A3 il e AR SE ARAE AN I &
Hawkesworth %5 (1997 ) {IE5%, Ba Al U {8 7] T & S 7E
R N ST VU [ S S R [ RU LT AL/ IS T
Th/Zr—Ba/Zr [Efif 58 X 7316 o i AR F AR 2 5
R A K 22 7, 7E Th/Zr—Ba/Zr B I (
6b) , FABES EE RIS RAS S 5ICE

DU A B CE 2R B . MBS La/Sm {H
T 2.23~3.21, /NF 25 IR B TR Ge A Y5 9K —
HyaH, F K La/Sm (B0 B AE CGEE KT 5)
(Rudnick et al., 2003) , 4 1% 75 8 X Z 56 IR 9 o TR
LRy Al gEMEEH /N 78 K, 0/P,0,—Si0, K (&l 7a)
F1K,0/Ti0,—Si0, E I (& 7b) , 5 Si0, FAHPER
R, ULBHILRE A IR AR b T ad 78 vp 32 52 W0 TR G A
XS, B FeO' HRETPE, AT 9.17% ~
11. 88% ] ,MgO & &AL, /T 3. 25% ~ 5. 36%,
Mg* (4T 43. 41 ~52. 14, [F 454850 (SI) 4 F 15. 03
~23. 59, 3K SERFAE S CH S AR A S AR T 2 M ER A
PR 7 T A SRR B (0 45 i o SEAE

5 T T T

(a)

K,0/P,0,

50 51 52 53 54 55 56 57 58 59 60

Si0,(%)

MEE—H P a R — T IR RS B K s
44, A 19 thad R X — AR Lok, Bl "
Yoy A5HE 3 S A A5 (R e 1 Tz R A
A93F 18 ( Tomasson et al., 1972; Wadsworth, 1973;
Lehmann, 1974; Amstutz., 1975; Bischoff et al.,
1975; Mottl et al., 1978,1979 ; EMIr45,1979,1987;
Hajash et al., 1980, 1981; 5K 22 # %5 1981 ; X /R 5,
1986; 2= 4% H, 1990; H & B 5, 2002, Pk & it 45
2009; RN, 2014)  HIZ 4 0 1k, & T 4158 —FA 3K
B B R AT R A AE G, i i £ il F B v
TESH BT BT 0 R PR AR B RHS A 45 VE T B B,
FEA 4 Pk,

(DRI ARG TIE W, B — MR s Em S
IEH G APAT R 0 5T B I TR A T (R
IKZE,1986)

(2)IRA A AT L, 40 38— B s 72t E
GO ORI B N R HE A 03 W IR A S SR 4 b T
% ( Lehmann, 1974 ; Amstutz., 1975)

() IR YA I A5 AT B, e 5 2 R IR R 4
iR TP R A I, el R By I AR BT
N, 32 B W JECAE 1 114 L B 7K TR G/ AT fe
HI Y Na, 0, CO,, H20" 75 & 36 00, JF %5 & 1
Ca” K558 (Hajash et al., 1980, 1981)

(4) PIB A AAE FIIE B, F BE2 48 I W 1Y A 5K
S TE AR AR BT R B K S AR K B2 AR
YE H ( Tomasson et al., 1972; Wadsworth, 1973;

2 T T e e e

(b)

K,O/TiO,

50 51 52 53 54 55 56 57 58 59 60

Si0,(%)

7 Bl &R E K 2 KRR D s X A3 A K,0/P,0,—Si0, 8 (a) Al
K,0/Ti0,—Si0, E (b) (# Ishizuka et al., 2003)
Fig. 7 K,0/P,0,—Si0, diagram (a) and K,0/Ti0,—Si0, diagram (b) (after Ishizuka et al., 2003)

of Keratophyes in the Dayimalong area, Sunan County
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Bischoff et al., 1975;Mottl et al., 1978, 1979) ,

NSNS — A R W ERE | R, T X
M —A B a T A SRR AT ISR T T A
HOE L BAT AR D (MR 45 ,1979) . WF5E
T, SRS AR A A A o R R R
S 5 52 5 R VR S 1R, S5 8, 28 o,
JE R P RH A — AR LB, BV A48 42 XL
A, U022 R T 00 AH R, T KSUE T I I ARHK
AR ERIR R B (RN, 1987) . BFFEIX £
BEA TR A EE R, AR 2 i
GAEESE  Z R R A W R EF g SR
HBEA PRI, Bib & &, 2 0 /50, 7T UL
BR B, 22 LA s bl 1) slias 2248 05 CHES 434
X M T 52 7 R P AR (L A
PR AT SR B . AR AR s S H 2 B S
A BRI AR e A T s )k AR
HE RN A BT O Se 0 S Fe—Mg B s
BERY), BA KGR a R R I FRATTHEE
IBIFSE DX AR B TR J8ad R A« 32 AR b oA e it 4 e
T Y B B o A AR TR RS ROE SRR AR
Thd#rh, BB E AR R LA T ok s s eI =
B [ A K TR G, A /KA1 ok T Na F Si B 1,
WL T Fe Fl Ca 81, NIMEIL I & S0 E AR R,
PP 1 B 2R 8 S R v A0 45 A e 1 A B
o

5 4k

(1) S fle ™ MER I, M BEE A E 8
WA AT A A, M M) R N i A
R A SRV, Fe—Mg Mg BER Y MBL LT, F
AR R BESS 0 e A

(2) FABEA R AE & B, D IR H B R 51 —rp A
PSHRE RSN A, BA B I s R 2 4
B G FOR U, AT A f B Al REIE BT
IR

(3) FBEE B i e < A2 AR Al A AR 24
e I L A o A A R O A I JURE K R L
THid R B R AR R KA T oy B A AR IR 2
2T E AR K ARG, B KA R T Na I Si B
T, 4E T Fe Ml Ca 81, IR B T & BA R A K 1A
Ao

BrigH B H A 51 R B SR AR R A B A
SO TR VY 2 4 5 A s S SR O 7 B
I AT E A B KA RN B BB R
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The Petrogenesis and Tectonic Setting of the Keratophye in
the Dayimalong Area of the Northern Qilian Orogenic Belt

BU Tao'? ,WANG Guoqiangl'2> ,TANG Zhuo"? ,ZHU Tao"?, LUO Gengen'” | JI Bo'?
1) Research Center for Orogenic Geology, Xi’ an Center of Geological Survey, Xi’ an, 710054
2) MNR Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits,
Xi’ an Center of Geological Survey, Xi’ an, 710054

Abstract : This paper reports whole rock major and trace element from Keratophye in the Dayimalong area of
the North Qilian organic belt. The SiO, of Keratophye is between 52. 51% ~55. 46% , The Na,O content is high,
ranging from 4. 79% to 6. 86% , The K,O content is low, ranging from 0. 16% to 0. 93%. The Na,0/K,O ratio is
5.16~37.19, With low potassium pull spot series — medium potassium and calcium alkaline series of sodium rock
characteristics. The rock consolidation index (SI) is between 15. 03 and 23. 59, and the Mg” value is between 39. 9
and 52. 14. On the rare earth element distribution map standardized by chondrite, the right-inclined type of light
rare earth is slightly enriched, and there is almost no or slight Eu anomaly. The 8Eu is between 0. 86 and 1. 30 with
an average of 0. 98. On the trace elements of the original mantle standardized, the high-field strength elements such
as Nb, Ta, Zr, Ti, and P are generally depleted, Y content ranging from 15.6x107° to 21.8x10™°, with an
average of 18.77x107°, both less than 20. The Th/Yb ratio is 0. 59~ 1. 38, with an average of 0. 77, both of which
are greater than 0. 6. The Ce/Pb ratio is 4.31~7.79, the Nb/La ratio is 0. 28 ~0. 49, and the Zr/Nb ratio is
14.73 ~ 30. 08, all indicating that it is an island arc volcanic rock. Combined with the regional geological

background, we believe that the Keratophye is formed in the island arc environment, Its formation mechanism is;
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The mantle wedge material modified by the subduction plate fluid partially melts to form the parent magma. During
the magma rise, The hot magma system undergoes separation and crystallization and is contaminated by the

surrounding rock thermal brine. The hot brine brings Na and Si ions, and takes away Fe and Ca ions, thus forming

a sodium-rich magma system.
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