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Mineral Resources and Geological Engineering of Ministry of Education, Xi’an 710054, Shaanxi, China)

Abstract: The lower Hongshuichuan Formation is mainly distributed around Tuosuo River between Middle Kunlun orogen and
South Kunlun orogen in eastern Kunlun Mountains. In this paper, the authors made a comparative study of the conglomerate of
Lower Hongshuichuan Formation distributed in Baoriherie area and Kekesha area in components, psephicity and granularity of
gravel. The results show that the main components of the gravel are limestone and metamorphic rock in Kekesha area. The main
components of gravel in Baoriherie area are granite and metamorphic rock. LA—ICP—MS zircon U—Pb dating of granite yielded
magmatic crystallization age of (464.9+£9.3) Ma (MSWD=2.9) from Baoriherie area. The characteristics of gravel show that the
source of the Kekesha area is Halaguole Formation in Qingshuiquan area, whereas the source of the Baoriherie area is Caledonian
magmatic rock. These data indicate that the source of Lower Hongshuichuan Formation is Caledonian magmatic rock rather than arc
granite of late Hercynian—Indosinian period. Combined with previous data, the authors hold that the Buqingshan—A nimaqing
Ocean began the northward subduction in late Permian, and the Hongshuichuan Formation was a set of sedimentary products in the

fore—arc basin. It is held that Bugingshan—A'nimaqing Ocean began its subduction in early Triassic.
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About the first author: WANG Xing, male, born in 1992, master candidate, majors in structural geology; E—mail: 569343534(@qq.
com.

About the corresponding author: PEI Xianzhi, male, born in 1963, doctor, supervisor of doctor candidates, mainly engages in the
study of structural geology and regional geology; E—mail: peixzh@?263.net.

Fund support: Supported by the National Science Foundation of China (No. 41472191, 41502191, 41172186); the Special Fund for
Basic Scientific Research of Central Colleges, Chang’ an University ( No. CHD2011TD020, 2013G1271091, 2013G1271092); the

Commonweal Geological Survey, the Aluminum Corporation of China and the Land— Resources Department of Qinghai Province

(No. 200801).

1 51 5

X T UURR 2 b AR 2 (R AE 98— B IR 2 [ Y
A1~ 5 S Y T R (AT 15 704, 19825 T RUBRAE,
2003; X1z B 45,2007; # 5 72 45,1995, Hi I & 4,
1995; T 54245 1994; Mc Lane et al.,1995; 1 R I 45,
2008; 4 3 45 45,1991; i i B 45,2005; 4 K K 4F,
2002; FREEICAF,2006; AR F5HKEE,2009; 2 5 25,2006;
BRIE4E 2007; Aileen et al.,2002; Dario et al.,2010;
HAE2011), BRA B E L, — T HREE A
I A3 AT R DTN IR EE K S 7 b vty e 3 2 3t
i % 2k 2% (Krumbein et al.,1934; #X 2% 4% %£,2012;
Boggs et al.,1969); 7 —J7 [ RE A 52 LA 15 B - 1o
N A R 4 iz g 5B (Frostick et al., 1980; Schleyer
et al.,1987; Wolcott et al.,1988; Sun et al.,.2002; X1 il
45,2012; fHHFIESF,2006)

RECHE IR E T HE hRELR"H
AR A 155 o A e RS e | eI A i 1 X4 S
(OB 5E 45 R (I A 14 56,1996, B I 4 56,1997, i T H
5,1998; - [E N1 %£,1999,2004; 2K = 13 %,1999; -5

B 4,2000; 2245 & 4F,2000; 124 2%55,2003; R
25,2004; ZEPAIISE 2006; V775 35 4E,2006; BLE A,
2007; [ BE FA 55,2007, R BE FA 55,2008 i IV U 25,
2010; B~ 22 5F,2010; BRAT 47 55,2011 X1 4K IR 4%,
2011a,2011b; Z=Hi {445, 2012,2015; 5 A H155,2015)
IR, RECHE LA & — 2 0E M W& A KA
W, BT R Rl A AR AR —
Hrp A AR A PR B A 3 E 10T o G 2 o
T AERARR SN R IR Dok A TR 40
O AR FE T T G R B O B R s L, AR A
e ) e AR i L o AR, DA R B — LR A A
Ly 21 7 A et e D A A0 A 3 T ) 4 B
R TR RS BE AT R . R AR LUK i
A% M A ARG T A R G RS e SR
RHZZ b AR AT 1L — ] JE 2 0y R T )
U O IT IR (2 Hm 4 55,2012) . T B LIK
() 22 5005 2% 4 B Rk R (5K W 45,2012; T 2% B4,
2015; FAFIZE, 2009; Xia et al.2015), KR C 4B T
B St O AR op 3t LU B B, T R — S A
Je AR 1L B o

http://geochina.cgs.gov.cn H1E LT, 2019, 46(1)



H a6 5 1

EXEF RECARBON =BGk R A IR XS 157

A3 A T 2R B R R 3 4 R I X £0 K —HE R
LX) T =B S INE R AR S i vk A
ilf 438 35 11 =2 T W ) Bl e 4 i TR . LT
JEL R K HLARN S 22 B AFAIE , I AR 224 B 7 AR R
3 Ly A 3 Y A ) E R BRI AR 45,2003 TR 5 S,
1998; HI 42 4§,2001; 2% ] °F 45, 2002; % it & 4F,
2008; [E1E£45,2008; #7105 ,2012; X [EI7K,2015;
NIL,2014) . Fi AT FGZR 0] b X I 7K )1 4 B FF 5T, AL
PR TR A RS 40 D b ER Ak (E AR K 1 4
AR A E TR A ST, D ST T b
X PR RS Z BT AT . HBK TR
G R ASURH LA AT DR, X F LR R A DURRRIE
BT BERS B R W IR, nT S FoE K
JN AR DR R B A B R . 2B m G it
Fe HR H AR X 7K )AL (R ) ] m] vl X it
AN (A6 IR AR A FURFAE , JT45 A R RS
B AR A LA—ICP—MS #5437 U—Pb [E)f37 HAERE,
T A TR R IR SR X A i vk, R AR
i L R = S I R TR (b SR

2 X T

AR A I T e 1 R PP B, R
JRARAEHR , AR 575 2204 3 1Ly o RN 4 M AR B, 7Y
576 R -CE s hAR, LA R 4 2247 58 W W 244
B , P 404 7 LU — P e I U Ae i R A A . S5 AT
NHFFELE R R = 155,1999; 245 4% %,2000; B4
45,2003; PFEBEE,2007; R = 55,2002; 22 K5,
2002), EH W AR R 1 LAy AR R B s fi AR
WIS A, o AR AL s AR R R A 1 Al
FA 7 LU —B] JE G 7 o AR SCRF R XA T 4R
B, FEdh—rhoot (U R LS &
oo —R AR TA R A R— =S4l
FEUHb Z RN A AT AT Y A R i . e AR B
RETAMA T XA HLIX . 7] A Vb5 ik = 2
A3 A FFSE X AP AL, BN FER LA S N A
RPN A o

R XN AT T &5 AN (Th) , #—
AP W2 TF (B 1) o WHZ R H R H ki
XA 20 5 SCRR R ) DURRE R K, A A
WA NFT4, W 300°~350°, i f 10°~60°,
AL AR LSS . HORH S TR M2 E =& gk

4 (P,g) FE Wi (DI E AT ARG 4 ), T
WS EBHR TP =BG G R 4 (Ton) SRR HE
fitk o W7 JZ AL AT AT b XK 4H (5 SCRR b b
) A PR AR RN, A 5 A . AR
SHoe RO S E R (P ARG He i, AL
il A v E A (Pub) B AR AT ATV
TR A AN T2 2

P UK A F A LR TS o R o JE B IR
WA TURRA G JFE— LR 6 A B, H R 2= TH
O35 R LL A ) 0 8 2 2 R — IR (5
HE KBR-IK ORI G KO- RBEIK
HE S G ROK MBS G MR A e 2
o s T BOR RO — BRSO R ZR S
BRHURL R AT 0 RSk (R 2R 2R oMLK A
W IR AR A A S A e RK— K (A5
JRYCRER S, Rl g K R 2 B b B e
HICT IR SR AR FPORDRL R A £ b 5 1% B
AR D — IRk (8 TR JZOIR AR TR A7 A S
HORER A JZ ARG A £ 9D HROIR— K
EREREYE /NI Y/ Sl SAN N I N DY e R U
HORDRL R A7 AT T b ROK @5 E— B R 2 AR TR
HOHDRL R A7 A9l s 1B B o — B R )=
ARERLR AT A7 P tb o eIk 2 (8 T JEL 2R 2 s
RUR AR ORI R R T U eIk e
JRARFP AR AT A9

A BOK) N AR R A T A Rk
HAVURALG  IF 2Rl 344 B, 70 a B
RUFEE A 215 b BOR A& ¢ BEANTE S A& o
Horpra BEEEON IR EO—EIK ORI R
BRHLRCR ATRD A A D BB SO b e S AR e, )
HRHLBOI A DR A R E B BUKCE

3 BRAOGH T

3.1 ZitFH*

TE R AT IE K ) LB A H &5 B A [ J2 67 BE B
W5 A3 BT mx 1 m () X8 [R]— A J2 A
TSI . SIS 8 iR A KR
R B[R B AR A B BRI R R FH 20 B R 3
S0 kA Tt R R A B PRI — S
FREE/N, I DL B AR A 2 2ok i R Sl ik
f143 M 325(Mc Lane et al.,1995), M\ /N2 43551 Ky

http://geochina.cgs.gov.cn H1E LT, 2019, 46(1)



158 i E5| b, Jit 20194F

97°| 45" E 98°| 00" E ° 15'H

Bt

NPy
Zc>|m

o7 45’ 98- 00’ 98° 19

95° 00" E_ 96°(00" E 97”‘00' E_98700' E 99°00' E 100 00' E

37 - 3 LR ig B —Toln
—40|N
36

e Y o] s R N T ) (N
] ) BE g 7 35
N i e SN ; —T0lN

—— 40

I |
95°100" 96”‘00' 97"‘00' 98(“00' 99°100" 1007 00"

B R BT L AR Bt /K | —nl b DX DX s 5 i <]

I—5B DU R 22— IE R 33— =BG RIGH  4— F =/l NNHAE/SBG 5— F =850k IS 1B 6— F =gk N H S UL ;
T— N ZBGMAN AL =B 8— F =& 5k NS B 9— F =BGk AR — B 10— F =25k 2 o Bo 11— F =& 48tk
HbB; 12— N =Rk 2H a B 13— B AG A 14— F B /RS 15— EAoR— T SR TRA 16— EATRGER:
KL 5 17— ARG IR 5 18— Rl A R 5 MR 5 19— Bon ity AT VAT s 20— ot SO A/ Db A 20 5 21— hoTily S it

ERE 22— Tl R AR 23— R =R R AL R A 5 24— = At T KAER 25— R =R LR N KA s 26— ML AL R IN KA 5
27— FERL A PN K s 28— BRI s 29— A2 s 30— M AN 55 31— —JIRIMT R s 32— SRR 5 33— B Al s 34— AR R g KT 2R

3 35— BR A RAE ST 5 36— TR FAF IR FE SR AE 0,
Fig.1 Simplified geological map of the Hongshuichuan Formation in the East Kulun ogrogenic belt
1—Quaternary ; 2—Palacogene ; 3—Middle Triassic Naocangjiangou Formation ; 4—Sixth section of Lower Triassic Hongshuichuan Formation;

5— Fifth section of Lower Triassic Hongshuichuan Formation; 6— Fourth section of Lower Triassic Hongshuichuan Formation; 7—Third section of
Lower Triassic Hongshuichuan Formation; 8— Second section of Lower Triassic Hongshuichuan Formation; 9— First section of Lower Triassic
Hongshuichuan Formation; 10—The ¢ section of Lower Triassic Hongshuichuan Formation; 11—The b section of Lower Triassic Hongshuichuan
Formation; 12— The a section of Lower Triassic Hongshuichuan Formation; 13—Upper Permian Gequ Formation; 14—Middle—Lower Permian
Maerzheng Formation; 15—Upper Carboniferous—Middle—Lower Permian Shuweimenke Formation; 16—Upper Carboniferous Haoteluowa
Formation; 17—Lower Carboniferous Halaguole Formation; 18—Lower Palacozoic Naijtai Group; 19—Neoproterozoic Wanbaogou Group;
20—Mesoproterozoic Xiaomiao Formation;21—Neoproterozoic Kuhai Group; 22—Paleoproterozolc Baishahe Formation;23—Early Triassic moyite;
24— Early Triassic Monzonitei granite; 25— Early Triassic granodiorite ; 26—Ordovician granodiorite ; 27—Cambrian Quartz diorite;
28—Ultramafic rock ; 29—Geological boundary ; 30—Angular unconformity ; 31—Fault; 32—Boundary fault; 33—Ductile shear zone;
34—South Kunlun orogen;35—Gravel collection site; 36—Isotope age sampling site
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Fig. 2 Macroscopic characteristics of Hongshuichuan Formation conglomerate layer
y—Granite ; m—Metamorphic rock ; ss—Sandstone ; p—Pelite
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Fig. 3 The histogram and the gravel characteristics of second section in southern Hongshuichuan Formation
1—Micrite ; 2—Silty shale; 3—Sily mudstone ; 4—Calcareous feldspathic quartz arenite ; 5—Feldspathic quartz arenite ; 6—Arkose ; 7—Shingly feldspathic

quartz arenite ; 8—Shingly arkose; 9—Conglomerate
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Table 1 The statistical results of the gravel in the second section of southern Hongshuichuan Formation

ik s XRD 1 XRD 2 XRD 3 XRD 4 XRD 5

F F% F F% F F% F F% F F%

%
KEN 0 0 0 0 0 0 2 0 2 0
A 213 25 44 7 39 1 50 8 86 9
WA 22 3 13 2 47 8 0 0 0 0
BEJUE A 0 0 0 0 5 0 11 2 138 15
Le A 139 15 158 27 253 42 307 46 154 16
WECEN 0 0 0 0 0 0 0 0 0 0
AT A 172 20 201 34 145 25 162 24 441 48
WA A 316 37 171 30 108 18 134 20 105 11
N7 862 100 587 100 597 100 666 100 926 100

5 I g
EFRIN 215 25 119 20 83 13 120 17 170 17
TSR 377 45 221 38 208 35 178 26 335 34
IR 198 23 184 32 204 35 246 36 306 32
FIEIN 55 7 58 10 105 17 145 21 169 17
NN 845 100 582 100 600 100 689 100 980 100

[ X CRRA KSR A D

1<X<2 432 74 396 79 273 80 487 80 589 77
X=2 150 26 105 21 67 20 124 20 172 23
N 582 100 501 100 340 100 611 100 761 100

Lo
/NER (D<64mm) 572 98 485 97 451 84 515 84 913 100
Pk (64<D<256 mm) 10 2 16 3 81 15 94 15 52 0
Eff (D>256mm) 0 0 0 0 3 1 2 1 0 0
N7y 582 100 501 100 535 100 611 100 965 100
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Table 2 The statistical results of the gravel in the a section of northern Hongshuichuan Formation

ik s KKS 1 KKS 2 KKS 3 KKS 4 KKS 5
F F% F F% F F% F F% F F%
I
KA 426 75 214 47 234 49 75 25 168 42
WA 76 13 103 22 88 19 41 14 62 15
PeSE 0 0 19 4 28 6 24 8 0 0
FEICA AN 0 0 0 0 0 0 0 0 0 0
Tebd A 0 0 0 0 0 0 0 0 0 0
WECEN 0 0 9 2 11 2 5 2 0 0
A 64 12 81 18 85 18 118 39 138 33
JokcA A 0 0 32 7 29 6 39 12 39 10
N 566 100 458 100 475 100 302 100 407 100
AR 188 35 92 20 76 16 70 21 113 27
VUSRI 282 53 210 45 262 55 132 40 179 43
IRIAR 53 10 126 27 114 24 107 33 105 25
ZEIN 9 2 34 8 19 5 20 6 17 5
NS 532 100 462 100 471 100 329 100 414 100
[l X CRRA KA AR ED)
1<x<2 342 70 227 59 225 54 196 62 229 61
X=2 146 30 160 41 188 46 121 38 148 39
NS 488 100 387 100 413 100 317 100 377 100
LOE
/MR (D<64mm) 447 92 387 100 411 100 317 99 377 100
PR (64<D<256 mm) 40 8 0 0 2 0 3 1 0 0
Lk (D>256 mm) 1 0 0 0 0 0 0 0 0 0
NS 488 100 387 100 413 100 320 100 377 100
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3 KBRS EAEREZERITINES M5 1T E (Krumbein,1934)

Table 3 Cumulative frequency curve of phi—transformed grain—size data of Hongshuichuan Formation gavel

(after Krumbein,1934)

BT PRI 0 bRz (o) W (SK» WS (Ko) R A3 A 25
XRDI1 2.56 0.95 Papriiked -0.13 i 71 40 4E 124 AR A i 41 AE
XRD2 3.47 0.94 Papriiked -0.08 i 71 A0 4E 0.8 B U TEXIHR
XRD3 -5.02 1.34 gt 0.14 i 71 A0 4E 1.17 AR i RELASE
XRD4 4.13 0.95 Popriiiked -0.07 i 71 A0 4E 0.91 g TERIHR
XRD5 -4.05 0.95 rigrheg 0.01 b i A0 4E 0.93 hég XK
KKS1 -4.24 1.08 IR -0.27 b i) A0 HE 0.94 hég i i 44
KKS2 347 0.95 srigrheg 0.1 i i) A0 AE 0.81 B XK
KKS3 3.74 0.85 srigrheg -0.06 b i) A0 HE 0.97 B XK
KKS4 3.6 0.99 srigrheg -0.04 i i 24 0.82 il XK
KKS5 317 0.82 srigrheg -0.07 i i 24 0.96 heg XK
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Fig.7 Hand specimen photographs and microphotographs (Left—plainlight; right—crossed nicols) for the gravel of granite
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Fig.9 The trace element characteristics of zircon from Sample XRD368—1
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Table 6 The statistics of published data about early Paleozoic ages in East Kunlun
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