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Abstract: High-pressure (HP) granulites as enclaves and irregular vein-like blocks are widely distributed in
TTG gneisses of the Early Precambrian metamorphic basement of Shandong Peninsula, in the southeast of the
North China Craton. Zircon grains separated from HP granulites are subdivided into three main types based on
cathodoluminescence(CL) , Laser Raman spectroscopy and in-situ U-Pb dating; they are inherited (magmatic)
zircon, HP metamorphic zircon and retrogressive zircon. The obviously or weakly zoned, dark luminescent in-
herited(magmatic) zircon with mineral inclusions of apatite(Ap) records two group ** Pb/*** Pb ages of 2890—
2915 Ma and 2510—2763 Ma, indicating two magmatic events occurring at Mesoarchean and Neoarchean ep-
oches. In contrast, the homogeneous, HP metamorphic zircon with index HP mineral inclusions of garnet
(Grt) + clinopyroxene ( Cpx) -+ plagioclase (Pl) + quartz (Qtz) + rutile (Rt) + apatite (Ap) records younger
27Ph/* Ph ages ranging from 1850 Ma to 1900 Ma, which represent peak HP granulite-facies metamorphic
times. The retrogressive zircon with mineral inclusions of orthopyroxene(Opx) -+ plagioclase(P]) +quartz(Qtz)
~+apatite( Ap) ==amphibole( Amp) , however, records the youngest *" Pb/?* Pb ages of 1820—1840 Ma, which
represents late medium- and low-granulites-facies retrograde metamorphic times. This result indicates that Me-
soarchean and Neoarchean igneous protoliths of mafic HP granulites, together with their TTG country rocks
and meta-sedimentary rocks are subducted to coeval Paleoproterozoic HP metamorphism (1850 — 1900 Ma),
followed by late medium- and low-granulites-facies retrogression(1820—1840 Ma). This new result is of very
important significance for deeply discussing the genetic mechanism and geodynamic model of the HP granulites
distributed in the southeast part of the North China Craton.
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Fig. 1 Simplified geological map and locations of HP granulites from Shandong Peninsula
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B2 #F% K E RS R E
Fig. 2 Geological map and sample locations of HP granulites in study area
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Fig. 3 Photomicrographs(all plane polarized light) of mineral assemblages in the matrix of
HP granulites from Shandong Peninsula
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Table 1 Mineral inclusions in zircons from HP
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Fig. 4 Plane-polarized light(PL) images of mineral inclusions, cathodoluminescence(CL) images and

SIMS U-Pb ages of host zircons {rom retrograde HP granulites(PD-16a-02)
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Fig. 5 Plane-polarized light(PL) images of mineral inclusions, cathodoluminescence(CL) images and
SIMS U-Pb ages of host zircons from retrograde HP granulites(PD-22a-28)
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Fig. 6 Plane-polarized light(PL)images of mineral inclusions, cathodoluminescence(CL)images and
SIMS U-Pb ages of host zircons from amphibole granulites(PD-13d-02)
a—FE i PD-13d-02 W88 21 Rr B A IR IR A I AL 0K Aps b—I8 6a th 78 5 47 [ Al & D MR BAT AR 2y
B3R KGR s LA B2 207 Ph/2%5 P 4 % 5 o—#F i PD-13d-02 138 30 KL A1 i R A7 I 07 ALK Grit Ap;
d—T&l 6 ¢ 78 T 5 A1 B R DG FRUG LA AR 3 50 1 3 R ODGARONE » L) B 207 Ph/28 Ph AR i 5 e—HE iy PD-13d-02 1
5% 3 Rk A AR AE I W) AR Aps 18] 6e AR ST 4% A7 R R G UG HLAT ARG 3550 (4 58 & G0 DL K

207 Pb/ZOG Pbi’:m R

B4 (Sph) (] 7e, 7d) . 25 = 2t A Sk LR () A5 Joit
B SARTE AR 322 R BRI R, 2B AN L)
R ARG WA, FAZEBRN B A C G+
), HEA BRI (FHE— KA (E Te,
71,7g.7h) .

4.4 SEHNKFHANS(PD-14¢-03)

TOERHS A NS s A O SR, KA —,
PEEARAL T 50~300 pm, HRHEES A IR &G EIE .
s AT S AR iR A R 2 R, 5
— B ELAA WS R RN (PR R AZ RN & 64K
N CEE— KD B9 . B AR KRR E
TEAFIPIR , 8 7 55 5 K 45 Ay . S A e
YA 3 A3 (Qtz) +RH A (PD b i 4
(Cpx) » WL AT (Ap) o BT — R I W)

AR (B 8a,8b) . 55 24k 1 HA 5 B LA OK
K EAE) , MIERIE AR AR AR A FR ., D
BRETIE AR, B T R ek,
B A9 (Qtz) +RHC AT (PD + BAARHE AT (Cpx) .« fl
W K AT (Ap) -+ 84 (Chr) + R85 (Mag)
(&l 8c,8d,8e,8D) .

5 #:fi U-Pb EHg5R

FF SIMS U-Ph EAEH A , % 9 58 25 1) 25 1
JFRKL £ (PD-162-02 1 PD-22a-28) | Wi 14 £ 1A — ¥k
kit (PD-13d-02 il PD-25b-02) Fll— {2 &5 e 43K £y
INZA (PD-14c-03) #E 4T T A [A] 4 5t 85 A1 i X SIMS
U-Pb @ 4RI HAE I AR 2~6 7,

http:/fwww, earthsciencefrontiers. net. cn



NISEAE FRA . T .45/ #F ET % (Earth Science Frontiers)2011,18 (2) 41

B 7 AN % (PD-25b-02) % & w7 A ik AR 20O B & R SIMS U-Pb & £ 4 &
Fig. 7 Plane-polarized light(PL) images of mineral inclusions, cathodoluminescence(CL) images and
SIMS U-Pb ages of host zircons from amphibole granulites(PD-25b-02)
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Fig. 8 Plane-polarized light(PL) images of mineral inclusions, cathodoluminescence(CL) images and
SIMS U-Pb ages of host zircons from pyroxene-bearing amphibolite(PD-14¢-03)
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Fig. 9 Zircon U-Pb concordia diagram(**" Ph/** U-

206Ph/%8U) of retrograde HP granulite PD-16a-02
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Fig. 10 Zircon U-Pb concordia diagram(*"Ph/?°U-2"Pb/?8U) of retrograde HP granulite
PD-22a-28
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Fig. 11 Zircon U-Pb concordia diagram
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Fig. 12 Zircon U-Pb concordia diagram(*"Ph/**°U -**Pb/*3U) of amphibole granulites PD-25b-02

http:/fwww, earthsciencefrontiers. net. cn



50 SUAE, XHEH . T A%/ #F 44 (Earth Science Frontiers)2011,18 (2)
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Fig. 13 Zircon U-Pb concordia diagram(**"Ph/*** U -**Ph/***U) of pyroxene-bearing amphibolite PD-14c-03
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Fig. 14 Histograms of *"Pb/**Pb ages of metamorphic zircons from HP granulites, Shandong Peninsula
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