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Zircon U—Pb and molybdenite Re—Os dating of the Langlike copper deposit in
North Qilian Mountain and its geological implications
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Abstract: Located in the Lenglongling volcanic belt of North Qilian Mountain, the Langlike copper deposit is a medium— sized
deposit with mineralization mainly occurring in quartz dioritic porphyrite. Based on an analysis of the mineralization features of the
deposit, the authors used the zircon LA—ICP—MS U-Pb and molybdenite ICP—MS Re—Os highly precise dating techniques to
study the ore—bearing quartz dioritic porphyrite and five samples of molybdenum collected from the deposit. Zircon U—Pb dating
yielded an age of (461.5+7.3) Ma for quartz dioritic porphyrite. The Re—Os model ages of the molybdenite samples vary from
(467.146.3) Ma to (471.3+£6.7) Ma and the Re—Os isochron age is (470.5+£3.4) Ma. The similar zircon U-Pb and molybdenite Re—

WhE HEA: 2015-01-27; 2B HHA: 2015-01-30
ELTE: 7 5 E A5 s A 05 H (1212011221043) 983,
{EF R ST, B, 1980474, BIHEST 61, XSkt K i BLEFST; E—mail: zhouping.guo@163.com.,

http://geochina.cgs.gov.cn H1E LT, 2015, 42(3)



692 h |

b J 20154F

Os isotopic ages suggest that the Langlike copper deposit formed in middle Ordovician and it had a close temporal relationship with

the quartz dioritic porphyrite. Combined with the tectonic evolution of the North Qilian, the authors hold that the deposit was

produced in an island arc tectonic setting triggered by slab subduction and was similar to the porphyry deposit. These characteristics

are of important significance for investigating the genetic type of the Langlike copper deposit and for further prospecting work.

Key words: zircon U—Pb age; molybdenite Re—Os age; Langlike copper deposit; porphyry (subvolcanic rock) type deposit; North

Qilian Mountain
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Fig. 1 Geological map of the Langlike Copper ore district®
1—Quaternary slopewash sediments; 2—Carbonaceous slate limestone; 3—Andesite; 4—Basalt; 5S—Andesitic basalt; 6—Basaltic andesite;

7—Andesitic tuff lava; 8—Ansan breccia lava; 9—Rhyolite; 10—First stage quartz dioritic porphyrite; 11—Second stage quartz dioritic porphyrite;

12—Quartz diorite; 13—Diabase; 14—Weathered shattered rock; 15—Basaltic breccia lava; 16—Copper orebody; 17—Facies, lithologic boundary;

18—Quaternary and bedrock boundary; 19—Basement fault; 20—Sampling point; 21—Volcanic conduit and its serial number;

22—Serial number and position of exploration line
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Fig. 2 Quartz dioritic porphyrite and typical ore photograph of the Langlike deposit
a, b—Hand specimen photograph and micrograph of quartz dioritic porphyrite (crossed nicols); ¢, d—Hand specimen photograph and micrograph of
ore-bearing quartz dioritic porphyrite (reflected plainlight); e—Disseminated copper mineralization; f—Disseminated and membrane molybdenite
developed in copper mineralization
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Fig. 3 Geological section of No. I orebody in the Langlike copper deposit®
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8—Diorite; 9—Copper orebody; 10—Tectonic breccias

O, S8 R, B R A T TIRE TR SO PR An R (R 12 5 BN, 1988, 1-82.

http://geochina.cgs.gov.cn H1EHLT, 2015, 42(3)



FA2E 3

SR JE 25 AL AR TR T AR PR ES 47 U-Ph FINEEHE™ Re—Os AR5 M HoHh Ji 75 L 695

Rl i AR 2k L A A ik 28 = BEE L BH
A glea b R s ie HAedE . BT
BBl 3 Bl S ] 430 3 Al SR ks A - PR A 1k
W, A A EE RS A PHRA L, BIK KRSk B
JRABEE, AR T PR A 1 ™ 4 T 2 R A5 0 A A,
HAbE YA A0 BB e f ey
W LR AT BT AR, B )T,
WA 58 AR — B, S TR TS A,
UOBREARAT, A0 W25 B R T B, 322 ok
A A SR, B DA A SR A R
BRI A, Al TR SR AT A — PHAR A AR T A A=
SRS EXR, 50K RBERED, i
e e BT, 325 AR 2 ok B 5
FORIE =B/ SR AT D B, B R
TR WL, 434 T AR R AL, 5 fh s
3 FEE T
31 HmRESTWHIE

FEIR 7 i A IXCREE T 145 A G 8 1
WA N K By BE i (12LLK —H6) F1 5 18 FEAH A A
i (12LLK—H1~H5) 73 517 LA-ICP—MS %5 £7 U—
Pb & 4F Fl Re—Os JE 4F, SR AL DL S M 5t 7] 1A
(K 4),

FHT8541 U=-Po I LA SN K By At
i BEHT A r BE AR T A DX Sk J5 3 A Y BT R
FHN T3 1 D Vi 1 o DA e TN By R ot 3 5
B, SJa e AUH B T Pk, 5 A 4B ik 99% LA |,

ToE A TEiE G

SRR A SR TR D e i DS [R5 8 1Y) 7
WEARH™ 04, MR SR Gk R 2 A6 1
WA N (E 2—16), FEER BAE ) 1 40 B AR T X J 3
JE VRSB 5T BT SE I, S S A MR L EE T4
A3 ORLBEFIORE 1B, 55 70 SCIR B e T PRk R 15,
WERH™ 4l BE7E 99% LA b, iR HT & o E Ak LB
o, FFEINAZK
3.2 A U-Pbilll&E A%

B CL B IE PR AL R4 Kbl o 2 E R &
SIS T ERE UM 2R B & A 58 A
LA-ICP—MS 5 47 U—Pb 5 4F K43 H7 78 P b K2
KBt 8l g 2 208 T 5 A S8 = 58 AL, SR Agilent
7500 % ICP— MS #il {% [ Lambda Physik 2\ 7] 1Y
ComPex 102ARF 7 FHOGA(TAEY BT ArF, P4
193 nm) LA } MicroLas 2\ 7] GeoLas 200M Y27 R 4t
RHLHEAT o ORI EBE R B A2 R 30 wm, JOGR]
FEA BT S 20~40 wm, DL He <, SRR 5
SR, A 52 B S NI A A I S, AR A — YK
FE TIN5 7 BE S A3 BT 40 AN 05 22 R LR AT 1R
NISTSRM610, %% A1 4F i 1 5 5% H [E brds fE 85 A
91500 1E N FM5, JEFR & 2 K H NISTSRM610 154
HMBR, PSiVE R WFRIC R ST E, RSB A5 B N
AT VL AT 2 DUAH DG SCHRY ™, AT R LR 1,

3.3 148 Re-Osill&E Fik

HEAH T FE 5 Re , Os [ Z 3K TR 75 [ K b

J S B 3 0s Re—Os R R LI = 58 . R

/m 224° \
4050 { A X:102° 03’ 03.2"
AgR Y:37° 27' 32.9”
Z:4034m

4000

3950

3900

Pl 4 YR s Sl DX RA: F T 1]
1=, 2— AN By 3—IR AU 4—% W S—HEk (B RnE; 6—0 (i A s N By A 7— by 22 s 8—a 27 Ik
Fig. 4 Sampling profiles in the Langlike copper ore district

1-Slopewash sediments; 2—Quartz diorite; 3—Rhyolite; 4—Andesite; 5S—Limonite altered fracture; 6—Quartz diorite (mineralization) ;

7—Andesite porphyrite (mineralization) ; 8—Attitude of rocks
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Fig. 5 CL images and concordia diagram of zircon from quartz dioritic porphyrite in the Langlike deposit
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