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Ar-Ar and zircon SHRIMP geochronology of hornbiendite and diorite in
northern Darhan Muminggan Joint Banner, Inner Mongolia, and its
geological significance

LI Jian-feng, ZHANG Zhi-cheng and HAN Bao-fu
(MOE Key Laboratory of Orogenic Belts and Crustal Evolution; School of Earth and Space Sciences, Peking University,
Beijing 100871, China)

Abstract: The northern Darhan Muminggan Joint Banner of Inner Mongolia, geotectonically crossing two geo-
logical-structural units, is divided into two parts by Bayan Obo-Chifeng deep fault (plate boundary fault). To
the south of the deep fault is the North China block, and to the north is the accretion zone at the northern edge
of North China plate. An important magmatic arc belt mainly composed of diorite, quartz diorite, tonalite and
granodiorite is developed near Bart-Obao on the north side of Bayan Obo-Chifeng deep fault. In this paper, pre-
cise SHRIMP zircon U-Pb dating and hornblende ** Ar/*’ Ar dating defining the emplacement age of the intrusion
and its thermal evolution history were conducted for inclusions of diorite and hornblendite hosted in granodiorite,
and the constraints on Early Paleozoic subduction-collision event of the Paleo-Asian Ocean in central Inner Mon-
golia were provided from isotope geochronology. SHRIMP U-Pb zircon ages of the two diorite samples are 453 &
3 Ma and 446.8 +5.3 Ma, and hornblende *°Ar/*° Ar plateau ages are 459.2 +2.4 Ma and 442.9 + 4.2 Ma.
SHRIMP zircon U-Pb dating results indicate that the island arc intrusive rocks were formed around 450 Ma, re-
sulting from the Middle-Late Ordovician (or earlier) oceanic subduction event. The results of SHRIMP zircon
U-Pb dating are basically in accordance with those of hornblende conventional “*Ar/*Ar dating method, which
suggests the crystallization and rapid cooling after the emplacement of the magma and may reveal collision be-

tween the Baoerhantu-Bainaimiao island arc zone and the North China plate. The dating results of the diorite
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imply that tectonic heat events after the emplacement and the cooling of the intrusive body did not affect the

hornblende Ar-Ar closed system, and hence strong tectonic heat events did not occur later.
Key words: Darhan Muminggan Joint Banner of Inner Mongolia; SHRIMP zircon U-Pb dating; *’ Ar/*° Ar

geochronology; Ordovician
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Fig. 2 CL images and dating spots of zircons from samples NM08-13 a and NMO08-17 b in northern Darhan Muminggan
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2 NMo08-13  NM08-17 OAr ¥Ar
Table 2 “°Ar ¥Ar data of samples NM08-13 and NM08-17from northern Darhan Muminggan Joint Banner
Age 40 * 39AI' 40 40 39 39 38 38 37 37 36 36
Run ID + Ma YA % Ar o EOAr PAr £PAr SAr 3Ar YA YA WA 1A
Ma Mols
J=0.005997
NMO8-14
01 12.57 15.2 17.57 1.42E—-14 5.8988 1.0374 0.8916 0.0004 0.2188 0.0029 3.5669 0.0012 0.0174 0.0025
02 52.34 3.09 25.89 7.88E—-15 9.3206 0.1079 0.4931 0.0067 0.1067 0.0011 2.3867 0.0029 0.0240 0.0008
03 289.56 4.06 61.91 1.56E—14 45.5510 0.5145 0.9750 0.0170 0.3520 0.0025 5.5730 0.0014 0.0602 0.0022
04 459.2 0.69 96.03 7.80E—14 244.9069 0.8213 4.8807 0.0154 1.8897 0.0094 22.7186 0.0059 0.0389 0.0015
05 459.05 4.39 93.56 2.85E—14 91.7758 1.2502 1.7834 0.0125 0.7099 0.0074 9.4450 0.0057 0.0225 0.0026
06 460.6 3.97 96.55 7.19E—14 225.2559 1.8139 4.4983 0.0782 1.8492 0.0874 21.5766 0.0075 0.0320 0.0018
07 395.92  6.03 96.11 9.77TE—15 25.9495 0.4681 0.6115 0.0075 0.2245 0.0036 3.2020 0.0008 0.0043 0.0014
08 302.53 6.24 70.38 5.22E—15 14.0792 0.3123 0.3265 0.0021 0.1209 0.0015 1.5177 0.0015 0.0145 0
09 307.22 5.97 89.26 4.19E—15 9.0847 0.3459 0.2625 0.0078 0.0808 0.0034 0.8008 0.0042 0.0035 0.0006
NMO08-17
01 75.42 3.35 42.66 9.87E—15 10.2935 0.5848 0.6179 0.0232 0.1059 0.0026 1.8317 0.0035 0.0205 0.0007
02 172.25  2.36 59.74  7.03E—15 12.2699 0.2172 0.4400 0.0050 0.0622 0.0038 1.8943 0.0070 0.0172 0.000 4
03 378.20 4.62 89.29 1.61E—14 43.6354 0.5817 1.0091 0.0247 0.1741 0.0043 11.3796 0.0131 0.0189 0.0012
04  443.41 7.51 91.31 3.36E—14 106.3150 1.6205 2.1032 0.0469 0.4194 0.0113 21.5918 0.0038 0.0371 0.006 6
05 442.08 24.61 86.94 S5.71E—15 18.9348 0.0601 0.3573 0.0205 0.0659 0.0057 2.7352 0.0092 0.009 1 0
06 441.28 13.02 94.73 1.40E—14 42.6063 1.1220 0.8787 0.0495 0.1553 0.0046 §8.2449 0.0106 0.0098 0.0020
07 444.00 8.89 95.79 2.28E—14 68.9569 0.4677 1.4298 0.0312 0.2003 0.0862 15.9705 0.1776 0.0141 0.0040
08  440.03 8.42 95.94 1.32E—14 39.3268 0.3112 0.8243 0.0171 0.1425 0.0011 8.1037 0.0039 0.0076 0.0023
09  443.99  5.93 95.75 4.44E—15 13.4158 0.3484 0.2777 0.0067 0.0621 0.0072 2.5142 0.0035 0.0026 0.0007
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