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Petrogenesis and tectonic significance of the Early Carboniferous hornblende-
gabbro and granodiorite in Langshan area, Inner Mongolia

TIAN Jian, TENG Xue-jian, LIU Yang, TENG Fei, HE Peng, GUO Shuo and WANG Wen-long
(Tianjin Center of China Geological Survey, Tianjin 300170)

Abstract: Large quantities of Early Carboniferous-Early Permian magmatic rocks are exposed on the western side of
the Langshan Mountain, Inner Mongolia. The Early Carboniferous rocks mainly consist of hornblende gabbro and
granodiorite outcropped on the west side of Chaogewenduer Town. The hornblende gabbros assume the form of indi-
vidual guttate bodies and were cut by the granodiorite. LA-ICP-MS U-Pb dating of hornblende gabbro yielded
weighted mean **Ph/** U age of 329.0 2.3 Ma, while dating of two granodiorite samples yielded 331.1 0.9 Ma
and 330.0 4.2 Ma respectively. The mafic mineral in granodiortie is dominated by hornblende. Whole rock geo-
chemical data reveal that the granodiorite is calc-alkaline nature characterized by enrichment of Na,O (3.48% ~
4.46%), high Na,0/K,O ratios (1.03 ~2.39) and shows good negative correlation between P,0, and SiO,. The

similar Hf isotopic signature between the hornblende gabbro and the granodiorite and their behavior in elemen-
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tal geochemical characteristics together indicate their co-magmatic origin derived from depleted mantle which suf-

fered from crustal contamination. The two types of rocks show similar patterns on the chondrite-normalized REE

patterns, and display relatively high concentration of light rare earth elements but low content of heavy rare earth

elements with minor negative Eu anomalies. The overall chemical similarities of these rocks on the primitive mantle-

normalized variation diagrams suggest affinity to arc signatu

scale regional exposure of hornblende gabbro + quartz diorit

re. In combination with the authors” work and the large

e + granodiorite rock assemblage, the authors hold that

the Langshan area was under the tectonic setting of continental margin arc during Early Carboniferous.

Key words: Inner Mongolia; Langshan area; Early Carboniferous; hornblende gabbro; granodiorite; continental

margin arc
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The tectonic location (a) and simplified geological map (b) of the survey area ( modified after Wang et al. , 2015)
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Fig. 3 Outcrop photos and photomicrographs of hornblende gabbro and granodiorite, showing the typical textures
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a—hornblende gabbro interspersed by granodiorite; b—mineral characteristics of hornblende gabbro( + ); c—characteristics of enclave from

granodiorite( + ); d~—mineral characteristics of granodiorite( + ); Cpx—clinopyxene; Am—amphibole; Bi—biotite; Pl—plagioclase;
Kf—K-feldspar; Q—quartz
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The blue circles in the CL imaging for zircons tested by U-Pb age and Hf isotope; the white circles only tested by U-Pb isotopic age
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Fig. 6 Primitive mantle-normalized trace element spidergrams(a) and chondrite-normalized REE patterns (b)for

granodiorite and hornblende gabbro Cafter Sun and McDonough, 1989)

0.58)FRIE, 38 P IX A MY A MM AN CChen et +1.1), 1EM eHFCe) IS~ 7 U5 X A 18 U5 8 P .
al. , 2008); eHf (1) k) = 1.4 ~ +2.9CFHH K X LG A N A S8 R N K P AFM ] 2



37 %

7

s

766

Iee 1 L6°0~ LS 096 L0 10 (6°9) 020 0000 9LS T8T0 1 100°0 1L£0°0 0ce €L JHT e LId
L6C 1 96°0- S 16 L0 9°0 (r'9) 020 0000 6S C8C0 C100°0 1 €v0°0 0ce ClJHTTEeLId
6Cc [ 96°0- 09 196 8°0 L0 (6°9) 120 000°0 LLS T8T'0 C100°0 16£0°0 0ce TTIHTCELId
9IC 1 S6°0- [43 L68 9°0 6°1 (0°S) 810 0000 1€9 ¢8C°0 L 100°0 99500 0ce Ol JHCTCEL1d
16C 1 L6°0— vs €£€6 L0 L0 €°9) 610 000°0 €65 C8C°0 6 0000 €6¢0°0 0ce 6 JHCTCeLId
41! L6°0— € L88 S0 6°1 (@) S10 0000 879 T8T'0 1 100°0 ¥ 9¢0°0 0ce 8 JHT e LId
LST 1 S6°0— LS 098 L0 8°C (L'v) 020 000 °0 LS9 T8T'0 L1000 6 850°0 0ce LIHTCE LI
vev 1 $6°0— w L20 1 S0 vl- (€°8) S10 000 "0 LES T8T'0 S 100°0 915070 0¢ce 9JHTCeLId
0ST 1 ¥6°0- 8¢ 198 L0 6°C (6°¢) 020 0000 799 ¢80 12000 L8900 0ce SIHT e LId
ELT T S6°0— €< 898 9°0 9°¢C (€v) 810 0000 6¥9 ¢8CT 0 9 100°0 9650°0 0ce Y IHTTELId
Sve 1 960~ €9 9L6 8°0 10— (1°L) 770 000°0 CLS T8T0 S 100°0 06v0°0 0ce €JHT e LId
8IC 1 96°0- (94 068 9°0 6°1 (s L10 0000 LT9 T8T°0 C100°0 96£0°0 0ce CHHTTeLId
vee 1 860~ 9 6v6 9°0 0 (6°9) 910 0000 9LS T8T0 L0000 0200 0ce ['HTTeLId
€S 1 860~ 9¢ 880 I L0 Ve (9°01) 020 00070 €LY T8C°0 § 0000 ¥ 910°0 (143 Ol HCTSLId
96¢ [ 66°0— LS 686 L0 01— (1°8) 120 000°0 hs T8C°0 ¥ 000 0 0¢€10°0 6C¢ 6 JHT S LId
LLy 1 66°0— 144 LEO T 9°0 (o (¥°6) 910 0000 90¢ ¢8C 0 €000°0 ¥ 010°0 6C¢ 8 JHT-StLI1d|
oy 1 660~ 94 IS0 1 S0 §¢- (9°6) 910 0000 667 ¢8C 0 §000°0 S¥10°0 6C¢ LIJHT S L1d
Iy 1 L6°0— 0S €10 1 9°0 vl- (v°8) 810 0000 GES T8T0 6 0000 [ 0€0°0 6C¢ 9 JHT S LId
124a! 860~ 6 1€0 1 9°0 61— (0°6) L10 0000 616 T8CT'0 L0000 L €20°0 6Ct SIHTSLId
IS¢ 1 L6°0— 9 L6 8°0 €0~ €'L) <20 000°0 L9S T8T'0 1 100°0 98¢0°0 6Ct Y IHT S LId
Ly 1 660~ 94 8¢0 1 S0 (e (¥°6) S10 000 "0 90§ ¢8C 0 ¥ 000 °0 0cioo 6C¢ €JHT S L1d
687 1 660~ 19 8¥0 1 8°0 % (9°6) 20 0000 ¢0S ¢8C°0 § 0000 ¥ 910°0 (143 CHHTSLId
Soc 1 860~ 601 €L8 ! 0°¢C (s 6£0 000 °0 679 ¢80 S 0000 8 810°0 (143 IJHT S LId
e/ NG mey 5T e/ M ST (HIHE (0)JH® 0T (HOOOIH 1 oy (HOOIH /Moy (HOOOIH 1 /MRy PIN/SHEy SRS

01qqes IpUd[quIoYy pue JLIoIpouris Jo uonisodurcd d1dojost JH uodalZ ¢ dqel

HIFET)EH BN

| B<l 3

-

TEIHMY ¥



&5 W M S 52 R L X o R A R b B I R A R B b 3 i X 767
20 = B ofmmKE a] b
to=1.27 (;ra=1 56Ga OB
ol o 215Ga, 00 60
BRRLMI A
50
0 =)
- §40
= =)
=
B 10k %30
20 20
10
-30
0 05 1.0 is 20 25 30 35 0
1/Ga
1000 1
0.40 c
030F 100k
g F ARIAE A
= )
2, %
<, 0.20 S
$ 3\
- & 4P RAEA
O 10E
0.10F ¥
O 0
i S/BE LB ﬂg
[ J S S S S TR S S S S SN S SN S S S S S T S 1 N N
66 68 70 72 7410 100 1000 10000
Ww(Si0 )% W(ZENbHCetY) 107
7 AR e X N R R ) B Ca $% Yang et al. , 20065 b 3% Hofmann et al. , 1986; d #% Whalen e al. , 1987)

Fig. 7 Discriniination diagrams for granodiorite and hornblende gabbro (a after Yang et al. , 2006; b after Hofmann et al. , 1986;
d after Whalen et al. , 1987)
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