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Abstract: The eastern Hebei-western Liaoning provinces are the largest exposure regions of Archean basement rocks in the
northern part of North China Craton. Comprehensive studies including detailed mapping of lithological assemblages reveal that

the Archean basement rocks in the study regions can be subdivided into eight different assemblages, i.e., 2.64 — 2.60 Ga
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MORB-type metabasaltic rocks; 2.61—2.52 Ga metamorphosed tholeiitic to calc-alkaline volcanic rocks; 2.52—2.50 Ga calc-
alkaline volcanic rocks with low metamorphic grade; 2. 54 — 2. 50 Ga tonalitic-trondhjemitic-granodioritic gneisses;
2.54—2.51 Ga dioritic-quartz dioritic-tonalitic-trondhjemitic-granodioritic gneisses; 2.54 —2.51 Ga enderbites and charnockites;
2.57—2.52 Ga dioritic-quartz monzodioritic-granodioritic-monzogranitic gneisses; and 2.53—2.51 Ga weakly gneissic to massive
monzogranitic to syenogranitic plutonic rocks. The above lithological assemblages show apparently banded spatial distribution
patterns from Fuxin area of western Liaoning in the northeast to the Malanyu area of Zunhua in the southwest. Metamorphic
studies indicate that high pressure granulites outcropped in the Qinglong-Shangying-Saheqiao areas record typical isothermal
decompression (ITD)-type metamorphic P-T-¢ paths. which are associated with the thrusting structures from NNW-NW to
SSE-SE. In contrast, isobaric cooling (IBC)-type metamorphic P-T-¢ paths are recorded by the high-temperature granulites
from Santunying-Taipingzhai areas, which were accompanied by extensional diapiric structures in the Jinzhou-Xingcheng-
Anziling-Jiehekou-Taipingzhai-Santunying regions. Accordingly, it is suggested that the Late Archean tectonothermal events in
the eastern Hebei-western Liaoning provinces could have been generated under a typical Archean hot orogenic belt, evolving

from subduction and back-arc extension to the final collision.

Key words: castern Hebei-western Liaoning provinces; Archean metamorphic basement area; banded spatial and temporal

distribution of meta-igneous rock; lateral crustal growth; hot subduction-collision orogenic belt; petrology.
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Geological distribution of Archean igneous lithological assemblages in eastern Hebei-western Liaoning provinces
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Fig.2 Stereographic projections (Wulff net, lower hemisphere)
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showing the tectonic foliation and stretching lineation of
minerals for the Archean meta-igneous rocks in the west-

ern Liaoning-eastern Hebei provinces
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Fig.4 Metamorphic P-T conditions and evolution at the end

of Neoarchean in the eastern Hebei Province
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Table 1 Effectively metamorphic P-T conditions in the eastern Hebei basement region

Hb i ARA — R A REE FEA1it AFRECC)  AEFE (108 MPa) 2% 3CHik
G A JD1523D2 % ARA — REA REE K1t 822 1.50 Yang and Wei, 2017b
TG ¥ A D2 h% A — R A REE )it 808 1.30 Yang and Wei, 2017b
TG AT A D010-2 AR A — B R R — R )i 753 1.11 X SCAE, 1991
I 2% ID1547 M #% ARA — BRE A REE FE A1t 816 1.70 Yang and Wei, 2017b
MR ID1547 % LKA — R4 REE JE 13t 797 1.40 Yang and Wei, 2017b
WA R YC8-16 ARA — RV A REE )1t 858 1.80 Yang and Wei, 2017b
IR B YC8-24 HA — HRHEA REE 13 873 1.60 Yang and Wei, 2017b
A YC223 ARA — HRWEA REE K it 802 1.50 Yang and Wei, 2017h
A B YC134 ARA — HRHE A REE K11t 819 0.90 Yang and Wei, 2017b
A B YC8-43D2 FIA — HAEA REE FEJ1it 810 1.80 Yang and Wei, 2017b
22 M509-1 AR AT — SR A i B — R T 706 1.00 XU SCRIARSR 1992
FEPNL| L6M-1 AR A — R R — R )i 739 0.95 XIRE SCRIARER 1992

E 348-2 PR A — PRV AR B — R 860 1.14 XIBESCRIAREE . 1992

-1 518-1 ARA — R R — R )i 747 1.00 XA SCRIAR % , 1992

=1 Bo31-1 AR A — R R — R )i 812 1.15 XUR SCAF 1991

B 500-1 AR — SR AR — it 699 1.00 XA SCHIARER , 1992

k=1 515-4 PR A — SRR A B — Rt 722 0.96 XIBESCRIAREE . 1992
I PS D020-1 IR B R R 730 1.02 XUR SCAE 1991
gk D020-1 N B IR R 710 0.95 X SC4, 1991
AWk D020-1 1IN P I 3 675 0.94 XA A 1991
i B D020-1 NIRRT 687 1.04 XU 34,1991
gk D020-1 IR R IR R 642 0.71 XUR SCAF 1991
K€ 413-2 AR — R A — BRI AR BE — TR )t 850 1.16 XU SC5 L1991
K- T1-5 AR — R A — HRDE AR — it 841 1.00 X SCRITAR R , 1992
K% T2-2 AR — BT — SR R EE — T 777 1.05 XIBESC AR . 1992
K78 T1-5 AR A — R A — BRI AR B — TR T 760 0.95 XIRESCRIARER 1992
K5 T1-5 AR TR 7 3k 1 U P g+ 906 1.08 Kwan et al., 2016
N T1-5 AR TRT 73k 1 U B 3 41 P 880 1.08 Kwan et al., 2016
K% T1-5 ABUE T 5 3% 14 R R T Y R 800 1.00 Kwan et al., 2016

Brown, 2007) , 2= 2 RN 2 B AT 3 B 5 % 15 10 48 i
TR TR o A — TR Ml X R R AR B A
(9 g A R AR L 2% A E Brown (2007) 5 X i HT-
UHT 75 Jii i,

Yang and Wei (2017b) # 4% 1 # 1 — 54 & 5
A—f®a — R KA - AT YWHE N =L
B ROV ZEHLIX 2 [Ty T e e T A8 AR S e T
AlIK 1.050~1 100 °C , 1M G o] A5 A1 25 2 iy b DX )RR
L A AR 0T A 32 B AR A5 43 i) ok 808~822 °C .
1.3~1.8 GPa f1 797~873 °C ,0.9~1.8 GPa, E #H %
RS2 T AR i B 0 PR A 380300 % 1 0 T 4 s LA IR
M0 P-T W ALRRAE ) a0 3] 4% A & N P-T
210 822 °C 1.5 GPa. i 1% 808 °C 1.3 GPa.fi
2 g X N P-T 4548 816 °C 1.7 GPa, Ifiill
% 797 °C \1.4 GPa, b SR 1% 22 AR H & A= 70 1 i
e FRORL A B8, A8 BT AR T A 2 TTD B, JROkL
AHAERAEASDT T AHRBT 6~10 km (F 4)
(Yang and Wei, 2017a). 857 AXF L8 — &Sk i X

B P-T BIEEN, g XA FERN P-T 4
4 699~860 °C.0.96~1.1 GPa, 1 1k 1% W 3k Hb [X
ARTRAE M P-T 4148 642 ~739 “C.0.71 ~
1.04 GPa(F 1, XA SC4E, 1991) .5 ¥z #F 58 F i A
R A FAVER P-T ¥ ¥ £ M 5 — = R R
7 AR s (4.

A3 I/ Brown (2007) X 38 725 Jii 7E i 89 23 26,
B E U — ROV FE A 1 A A R TRRRORL A
W38 — W9IAT M — JRRORE 5 1) 3 7 O i H OB 5
i 0 7 b DX 3 R BT L % R T ORLAHE AN A AR
FiEF B P-T 441 A WY S 2250 5 i HL A2 B4R Y
P-T &40 @A L 7 # 4 1BC AL, J5 % 4 1TD #4
(O M 4E Brown(2007) B B A7 1TD & PTt 1
I8 1 fR H SRR 5 i B B T A R I b — $T3R 31 7 22 L
il o I AR A IR e R R 44 30 A b i R R T v 9 PR
B icsE T IBC B PTr $Uil JE WL T4 J 3 A Y
&7 5 (Groppo and Rolfo, 2008), X I I 5 4
I — 2E 3 — 2 10 — RO 5 — = H B R AU R s
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Fig.5 A statistical histogram of metamorphic ages of zircons

for dated samples from western Liaoning and eastern

Hebei provinces
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