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(Shenyang Institute of Geology and Mineral Resources, CGS, Shenyang 110034, Liaoning, China)

Abstract: The Late Devonian mafic — ultramafic rocks were first discovered in Nenjiang — Heihe area. The rocks outcrop in the
Hadayang tectonic mélange in Inner Mongolia. The mafic — ultramafic rocks are allochthonous rock block consisting mainly of
amphibole — gabbro and amphibolite. The laser ablation inductively coupled plasma mass spectrometry (LA — ICP — MS) zircon
U — Pb geochronology and geochemistry of the rocks were studied. The dating results show that the weighted average **Pb/”*U age
of the amphibole — gabbro is (363.3 £ 1.2) Ma (n= 33), and the age of amphibolite is (362.09 + 0.55 )Ma (n =26). The ages belong
to Late Devonian. The geochemical characteristics of the amphibole — gabbro show high Ti (TiO, = 1.30%— 5.04% ), high Na
(Na,O = 2.92%—3.14%), relatively high K (K;O = 0.31%—0.45%) and low Mg (MgO =5.94%-8.25%), the fractionation of HREE
and LREE is obvious ((La/Yb)x =1.90— 3.23), with the depletion of Zr, Nb and enrichment of Th and Sr. The geochemical
characteristics of amphibolite show low Ti (TiO,=0.65%—0.97%), low K (K,0=0.04%—-0.12%), high Mg (Mg0=20.42%—24.07%),
high Fe (FeO" =11.40%—12.74%), obvious LREE and HREE fractionation ((La/Yb) x = 2.35—3.97), enrichment of Th, Hf, Ce and
Nb, and depletion of Ba, Sr, K and Zr, Zr/Nb = 10.04—17.12. The characteristics of the Hadayang mafic — ultramafic rocks are
similar to the features of the volcanic arc basalts. Combined with existing research results, the authors hold that the rocks probably
formed in an island arc and fore arc basin above the subduction zone, and the subduction of the Nenjiang— Heihe tectonic belt
already began in Late Devonian. This paper provides new evidence for the study of the tectonic evolution of the eastern part of the
Hegenshan — Zhalantun tectonic belt and the Late Paleozoic Paleo — Asian Ocean of the northern Da Hinggan Mountains.

Key words: mafic— ultramafic rocks; zircon U—Pb geochronology; geochemistry; Hadayang; Inner Mongolia; Nenjiang— Heihe
tectonic belt
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Fig. 1 Geological tectonic map of Hadayang area
a—Geological tectonic map of Northeast China; b—Geological tectonic units of Nenjiang—Heihe area (after reference [5]); c—Geological tectonic
map of Hadayang area; 1 —Mesozoic—Cenozoic; 2—Early Carboniferous Moergenhe Formation; 3—Early Devonian Huolongmen Formation;
4—Early Jurassic diorite; 5—Early Permian alkali feldspar granite; 6—Late Carboniferous syenogranite ; 7—Late Carboniferous adamellite;
8—Late Carboniferous granodiorite ; 9—Late Devonian syenogranite ; 10—Tectonic melange; 11—Blue schist; 12—Fracture structure
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Fig.4 U—Pb concordia plots of zircons for hornblendite gabbro (NH13029B23) and hornblendite (NH13029BN28)
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R2 GH-BEGRETE(LDRMEBTRAC)STERRBEXSH
Table 2 Major (%), trace elements and REE (10°) values for hornblendite and amphibole gabbro from the Hadayang mafic
ultramafic rocks and relevant parameters

FE5 NH13029B8  NH13029B31 NH13029B28  NHI13029B10 NH13029B16 NH13029B20 NH13029B23
" o LT IN AL SRR A1k SRAAINA LA A SRAEET A e e s
HREH WM F N WhHNES  WEs gy | OWEKRE S IR

Si0, 42,67 42.64 43.11 4137 4459 4731 46.96

TiO, 0.97 0.65 0.95 0.76 5.04 1.30 1.56

ALO; 10.05 9.75 10.03 922 12.58 18.16 15.55
TFe,05 12.12 11.40 12.22 12.74 15.05 955 11.64

FeO 9.61 8.13 9.07 8.09 8.13 6.36 6.78

MnO 0.22 0.20 0.22 0.18 0.25 0.15 021

MgO 20.70 2231 20.42 24.07 5.94 7.88 8.25

CaO 7.41 6.81 7.59 4.68 12.08 10.03 11.04

Na,O 0.50 0.31 0.49 0.11 3.14 3.03 292

K,0 0.12 0.12 0.073 0.04 0.31 0.45 0.45

P,0s 0.16 0.13 0.16 0.12 0.26 0.17 0.23
ek 4.63 529 436 6.28 0.53 1.81 1.00

by 99.83 99.95 99.97 100.09 100.53 100.18 100.34
Na,0/K>0 433 261 6.70 2.66 10.17 6.75 6.52

TFeO 10.91 10.25 11.00 11.46 13.55 8.59 10.48

Mg 62 69 63 66 37 49 48

m/f 331 3.79 324 3.45 0.76 1.58 1.37

Rb 521 43 3.94 3.74 5.31 11.0 9.79

Sr 443 833 50.6 822 1100 617 486

Ba 18.8 30.8 16.0 19.0 115 147 149

Ga 112 9.64 10.6 9.39 20.0 18.1 18.0

Ce 14.4 12.0 134 10.6 35.8 19.2 214

Nb 5.62 5.01 5.80 4.40 7.58 479 5.68

Ta 0.35 0.64 0.48 0.56 0.81 0.42 034

Zr 96.2 553 96.7 582 194 86.8 123

Hf 2.50 279 3.03 2.49 5.71 3.11 3.63

Th 520 3.39 1.97 523 483 2.76 246

A 162 115 161 137 686 198 251

Cr 2000 1800 1500 1800 36.8 247 645

Co 79.0 86.7 80.3 94.1 474 37.1 40.0

Ni 984 0.1 936 907 78.4 105 81.8

Li 272 244 276 14.9 7.92 25.0 16.6

Sc 229 17.1 223 20.0 48.8 27.7 44.6

6] 0.21 0.47 0.22 0.25 0.38 0.15 0.19

Ce/Nb 256 2.40 231 241 472 401 3.77

Zr/Nb 17.12 10.04 16.67 13.23 25.59 18.12 21.65

Hf/Ta 7.14 436 6.31 445 7.05 7.40 10.68

La 6.41 5.09 5.68 5.38 14.6 9.50 9.01

Ce 14.4 12.0 13.4 10.6 35.8 192 214

Pr 223 1.68 2.05 1.57 6.19 3.00 3.55

Nd 10.8 78 10.0 74 30.4 13.8 17.4

Sm 2.63 1.81 248 1.63 8.36 3.30 452

Eu 0.87 0.66 0.67 0.53 2.60 1.19 1.49

Gd 2.19 1.56 2.08 1.43 6.74 275 3.66

Tb 0.41 0.27 0.39 0.24 1.34 0.50 0.72

Dy 2.80 2.00 2.70 1.85 8.37 3.36 467

Ho 0.56 0.38 0.53 0.36 1.65 0.65 091

Er 143 0.92 138 0.84 455 1.72 251

Tm 0.25 0.18 0.24 0.17 0.65 0.28 0.39

Yb 1.64 1.01 1.59 0.89 5.07 1.93 281

Lu 0.22 0.15 0.21 0.14 0.58 0.25 035

Y 143 9.82 13.6 8.83 42,6 17.0 23.8

>REE 61.10 45.40 56.98 41.80 169.59 7841 97.07

LREE/HREE 3.93 4.49 3.75 4.56 3.39 436 3.58

Eu/Eu” 1.08 1.18 0.89 1.04 1.03 1.19 1.09
Ce/Ce" 0.88 0.95 0.91 0.84 0.87 0.83 0.88
(La/Yb)y 258 3.32 235 3.97 19 323 211
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Fig. 8 Tectonic setting discrimination diagram for the Hadayang mafic ultramafic rocks
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B—E—MORB,C—Intraplate basalt; D—Calc—alkali basalt
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