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Fig. 1 Geological map of the Douling complex from Mujiaya,Henan Province (modified after Zhang et al. ,1996)
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1—Psammitic slate of the Palaeozoic Zhoujingou Formation; 2—Ilimestone of the Sinian Dengying Formation,locally containing psammites of the
Doushantuo Formation; 3-—meta-basic volcanics of the Matoushan Formation, Maotang Group; 4—meta-acidic voleanics of the Yaoyingzhai
Formation,Maotang Group; 5~10—Douling complex: 5—gneisses of supracrustal derivation; 6—diopside leptynite; 7—marble; 8—migmatitic
gneiss; 9—granitic gneis.s; 10—amphibolite (from gabbro); 11—Yanshanian granite; 12-——Hercynian granite; 13—Caledonian tonalite; 14—

Jinningian plagiogranite; 15— Jinningian tonalite; 16-—fauly;17—sample locations
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Table 1 Major(%), rare earth and trace element
contents (ug/g) of the Di-leptynite

QD92- | QD92- | QD92- | QD92- | QDI3-
98 99 100 104 4
SiO, | 66.56 | 63.36 | 60.78 | 69.35 | 65.88 | 67.82 | 67. 97

BRE!Q13-1| Q13-4

TiO, | 0.36 [ 0.41 | 0.39 | 0.31 | 0.36 | 0.27 | 0.29
AlLO; | 5.76 | 7.79 | 8.39 | 5.18 | 7.89 | 4.23 | 4.74
Fe;O3 | 0.42 | 1.28 | 0.82 | 1.06 | 1.27 | 0.48 | 0.97
FeO | 2.37 | 1.98 | 3.27 | 1.22 | 2.34 | 1.54 | 1.54
MnO | 0.07 | 0.06 | 0.09 | 0.06 | 0.08 | 0.04 | 0.05
MgO | 7.74 | 6.00 | 6.68 | 4.66 | 6.00 | 4.56 | 4.72

CaO |11.70 | 13.16 | 11.11 | 13.03 | 10.14 | 12.23 | 12. 54
Na,O | 0.72 | 0.72 | 1.25 | 0.76 | 1.22 | 0.66 | 0.74
K,O | 1.59 | 1.82 | 2.70 | 1.37 | 1.53 | 1.29 | 1.52
P,Os | 0.04 | 0.06 | 0.15 | 0.11 | 0.15 | 0.12 | 0.13
H,O | 1.34 | 1.00 | 1.06 | 1.08 | 1.22 | 1.06 | 1.34
CO, 0.72 | 1.88 | 2.84 | 2.50 | 1.84 | 5.66 | 3.50
B |99.39(99.52 [ 99.53 [100.69( 99.92 | 99. 96 |100. 05
La 21.5 | 20.5 | 23.00| 16.30 | 22.90 | 17.10 | 12. 50
Ce 33.8 | 38.2 | 43.70 | 29.40 | 44.40 | 33.40 | 26. 20
Pr 4.42 | 4.26 | 5.05 | 3.48 | 5.29 | 3.68 | 3.01

Nd 16.4 | 15.9 | 19.20 | 13.60 | 19.00 | 14.00 | 11. 30
Sm 2.98 | 3.05 | 3.51 | 2.37 | 3.47 | 2.56 | 2.25
Eu 0.66 | 0.74 | 0.64 | 0.53 | 0.63 | 0.55 | 0.59
Gd 2.80 | 2.93 | 3.17 | 2.22 | 2.80 | 2.47 | 2.23
Tb 0.41 | 0.43 | 0.35 | 0.38 | 0.49 | 0.20 | 0.24
Dy 2.07 | 2.37 | 2.74 | 1.92 | 2.35 | 1.73 | 1.62
Ho 0.43 | 0.46 | 0.64 | 0.35 | 0.49 | 0.30 | 0.24
Er 1.30 | 1.34 | 1.66 | 1.06 | 1.47 | 0.95 | 0.96
Tm 0.19 | 0.19 | 0.20 | 0.16 | 0.21 | 0.14 | 0.11
Yb 1.14 | 1.35 | 1.40 | 0.98 | 1.20 | 0.83 | 0.66
Lu 0.23 | 0.21 | 0.83 |<<1.101<C0.10| 0.24 | 0.41

TREE | 88.33 | 91.93 |106.09| 72.75 |104. 70| 78.13 | 62. 32
Y 12.2 | 12.8 |15.90 | 11.70 | 13.40 | 9.75 | 8.41
Cu | 4.53 | 7.62
Ni | 11.9 | 11.0 | 21.00 | 13.00 | 12.00 | 11.00 | 8.70
Zn | 79.5 | 75.1
Ba 374 | 357 |943.00|281.00(299.00|316.00|357. 00
Co | 7.67 | 8.79 |11.00| 6.10 | 5.50 | 6.40 | 4.30
Cr | 32.3 | 39.4 | 55.00 | 64.00 | 37.00 | 37.00 | 22.00
Pb | 10.1 | 30.9
Rb | 49.4 | 53.7 | 31.00 | 20.00 | 10.00 | 18.00 | 20. 00
Sc | 5.43 | 6.61
Sr 110 | 156 |287.00[106.00(178.00| 93.00 | 80. 00
Th | 5.94 | 6.94 | 8.20 | 9.20 | 11.00 | 5.80 | 9.20
U 1.43 | 1.52 | 2.10 | 1.30 | 1.90 | 1.70 | 1.50
Hf | 6.80 | 4.86 | 3.00 | 2.70 | 2.50 | 3.20 | 4.30
Nb | 5.39 | 6.86 | 8.60 | 4.20 | 4.60 | 3.30 | 3.60
Ta | 0.37 | 0.49 | 0.72 | 1.50 | 1.40 | 0.28 | 0.50
Zr 285 183 [139.00| 85.00 | 56.00 |122.00{126. 00
T RPEEHERMELERTEPOWE, EEH XRF WE,#%
RuuFE B ICP-MS i 2 , KA S B 7% 2 QD92-98,99.100,
104,QD93-4 ¥EH5] 48X FRF (1995),

EREERAENT WHE N BEA Q0K~

30%)+BER(An=10+BRNEG+EHLE+FMRA
+EZE. BT YLSERIE . BB LEMA BEK
ARMAEHT Y EAZHREZREE, PHAT
EEHRREA EHER KEL—KHI2: 1,08
Jg 3+ 1, 5Kk 300 pm £, 2% 150 pm KUF,
W a RABHINE YR BEA . EA K
B RHIAMEBECRSELE 1.E 2 f1E 3,
BREAS R B H BT R A B MK ALO, TiO,,
B CaO.MgO, ## | & & CO, T B ARE. W L4
AT+ BB E (62.32~106. 09 pg/g), R &
BHEARBBRABARNERENECARYE, M LHE
RERZWNKALEHAMNE 2, HERTEME
BT, A5 G-MORBE F(H 3), ZKAEAMNE
EREBFERATE, MAaGRITRESERIK.

2 FfRFRIPTER TR

HFARITENERRERBREYZRETER
AR ARG RO EHERL, B EETRETEA
#4177 SHRIMP #ll & #1224 Sm-Nd il 2 , [F] B X%f
DR R REBE R HAFT THEE 2.

2.1 $#FAH SHRIMP AR & R 511t

BTfHSTEILLTE FHES P LM
SHRIMP- I # B FH4F E RV ERMEH#HTT, 2R
FE bR 7 R AT BUHE AL 2 DL SCER (Williams et al. ,1987;
X 3 — %, 1988; Compston et al. , 1992; & % %,
2002; B F-5F, 2003) o AR YK T4 XKk I 72 35 4% B
RS AEREEHITEME RS EEEME, BT
THEHERRIFRENERGE BRESREA
By o B R AL I T — AN B, RXE AN B A
A BB A W EALBI T — R (B O, 27
Ry TR 2 A 5,

MR BB B, 7T LA PR JLAAR

(1) BCE4 7 BE BT IR & U=31~511 pg/
g,Th=4~300 pg/g,Th/U WA K} 0.01~2. 26,5
I Q12-16.1,Q12-18,1 F1 Q12-26. 2 19 Th/U {4
INF 0.1 IS, RARH KT 0.18, FHER Lk 3 4
AKX MER AT E N RFERSA Pb ZRMIE
BEWBIN, A A WX FRE T RARNER
REREANERBEREREAA Pb ZEREHIR
BER,

(2) X Q12-16 1 Q12-26 FRLeE A &AW T HA
BAE. Hdhh X Ql2-16. 2 B9 Th/U = 2. 26,
2TPh /%5 Pb 4E #$ % 2650414 (16)Ma; Q12-26. 1
Th/U=1.07,*"Pb/**Pb 44 A 2500+ 10Ma; il



% 6 # FSE RBIWEEWRE P AN KT RYFRAR —SHRIMP 4 A U-Pb #l Sm-Nd £/ FIEHF 803
F2 ERTHNEPRMNEAERE FRINELE
Table 2 Zircon SHRIMP dating data of Di-leptynite

06Ph, |UCKX |ThX [5Th| ™Pb* | DM | wiCsr# (R 2pb- srph - wspl R

HHS % [10-5 | 105 B0 | (x10-5) 238y 206pPh (o5 Db + % =y + % =g + % St

’ : (Ma) (Ma) !

Q12-1.1 — 190 98 |0.54| 58.9 1,991 |£38| 2064 [+15| 4 0.1275 ©0.88 6.36 |[2.4] 0.3619 |2.2| 0.931
Q12-2.1 | 0.30 | 119 | 149 |1.29| 36.1 1940 | 39| 2068 |£33| 6 0.1278 |1.9§ 6.19 |3.0| 0.3510 (2.3] 0.776
Q12-3.1 | 0.16 | 176 61 {0.36 45.3 1687 |438| 1949 |£21| 13 0.1195 |1.2] 4.93 2.8 0.2991 (2.6 0.909
Ql12-4.1 | 0.13 | 287 120 [0.43 84.6 1898 |£36| 1948 |14 3 0.11944 0.76) 5.64 |2.3| 0.3424 |2.2| 0.944
Q12-5.1 | 0.03 | 160 84 10.54 66.2 2532 |47 2654 |£12 5 0.1802 ©0.71 11.95 (2.4| 0.481 |2.2| 0.953
Q12-6.1 | 0.37 | 112 44 10.41| 44.4 2428 |+52| 2574 |+22| 6 0.1717 |1.3| 10.83 |2.9| 0.457 |2.6| 0.888
Q12-7.1 | 0. 36 64 96 {1.55 27.2 2583 |+51| 2543 |[£23| —2 0.1685 |1.4| 11.45 |2.8] 0.493 |2.4| 0.2%8%
Q12-8.1 | 0.21 | 138 | 113 (0.84]| 40.2 1874 |+£38| 1940 |+22| 3 0.1189 |1.2| 5.53 |2.6] 0.3374 |2.3| 0.883
Q12-9.1 [0.93| 31 9 0.29f 13.5 2609 59| 2584 |£39| —1 0.1727 |2.3| 11.88 |3.6} 0.499 |2.7| 0.762
Q12-10.1|0.10 | 346 126 |0.38 105 1940 | 437 1957 |+15 1 0.1201 0.86 5.81 2.4} 0.3511 |2.2{ 0.931
Q12-11.1]0.51 | 179 | 214 |1.24 56.2 2004 |[+39| 2002 |£27 0 0.1231 (1.5 6.19 2.8} 0.3646 |2.3| 0.829
Q12-12.1]0.10| 157 71 |0.47| 51.5 2085 |140| 1983 [£20| —5 0.1218 1.1| 6.41 2.5} 0.3819 |2.2| 0.892
Q12-13.1]0.21{ 163 | 206 [1.31| 58.6 2255 |+43| 2324 |£17| 3 0.1481 .97 8.55 |2.4] 0.4189 |2.2} 0.919
Q12-14.1]0.30 | 227 | 193 [0.88| 53.6 1564 |£31| 1777 |*£22| 12 0.1087 (1.2 4.11 |2.6| 0.2745 |2.2| 0.880
Ql2-14.2]0.18 | 224 | 263 |1.22 59.4 1734 |+34| 1910 |[£19 9 0.1170 |1.1 4.98 2.5| 0.3087 |2.2} 0.903
Q12-15.1(0.09 ¢ 81 113 |1.45| 24.7 1964 |+41| 2058 |£27| 5 0.1271 |1.5| 6.24 {2.9| 0.3562 |2.4| 0.845
Q12-16.11.41 | 381 11 |0.03 43.9 801 |+£17| 611 |[£70( —31 0.0602 }3.3| 1.099 {3.9| 0.1324 |2.2| 0.560
Q12-16.11] 0.83 | 270 48 |0.18 36.6 937 |+19| 1361 |£40| 31 0.0870 |2.1| 1.878 13.0| 0.1565 |2.2| 0.726
Ql12-16.20.22 | 112 | 245 |2.26 48.4 2624 {349 2650 |14 1 0.1796 [0.87 12.44 2.4 0.502 |[2.3] 0.934
Q12-17.1}0.01 | 464 | 251 |0.56 171 2298 |142| 2403 | £8 4 0.15513 [0.46] 9.16 2.2| 0.4282 |2.2| 0.978
Ql12-17.210.16 | 206 134 |0.67 122 2202 |441| 2408 |*15 9 0.1555 0.87 8.73 2.4| 0.4071 |2.2| 0.932
Q12-18.1] 0.06 | 511 4 |0.01 139 1776 |+33| 1955 |£11 9 0.11995 (0.6 5.25 2.2| 0.3172 |2.2| 0.964
Q12-19.10.13 ] 502 177 0. 36 131 1709 |+32| 1782 |X£12 4 0.10898 (0.68 4.56 2.3| 0.3036 |2.2| 0.954
Q12-20.1]0.10 | 226 243 |1.11 63. 4 1822 |4£35| 1938 |[x17 6 0.1188 10.93 5.35 2.4| 0.3266 |2.2| 0.922
Ql2-21.1]0.57| 88 67 10.79 28.6 2060 |+41| 2070 |%29 0 0.1279 |1.6 6.64 (2.9 0.3766 |2.3| 0.819
Q12-22.1}0.37| 214 | 136 |0.66 63.2 1897 |436| 1899 |19 0 0.1162 |1.1 5.48 2.5| 0.3421 |2.2] 0.901
Q12-23.1}0.25 80 67 |0.86 31.2 2400 |+60| 2431 |20 1 0.1577 |1.2 9.81 3.2| 0.451 |3.0} 0.927
Q12-24.1|0.07 | 218 | 267 |1.27 69. 8 2044 {139 2368 |13 14 0.1520 0.75 7.82 2.3| 0.3732 (2.2 0.948
Q12-25.1(0.24 | 126 67 |0.55 50.2 2453 |147| 2609 |=+51 6 0.1753 |3.1| 11.19 i3.9| 0.463 |2.3| 0.600
Q12-26.1|0.11 | 290 | 300 {1.07 113 2414 |47 2501 |x10 3 0.16434 [0.59 10.29 |2.4| 0.454 {2.3| 0.970
Q12-26.2|0.22 | 399 22 |0.06 50. 6 885 |+18| 834 |[£31| —6 | 0.06687 |1.5| 1.357 |2.6| 0.1472 |2.2| 0.828
Q12-27.1(0.31 | 197 106 {0.56 72.2 2285 |+43| 2513 |*13 9 0.1655 0.8 9.71 2.4| 0.4255 |2.2| 0.940

AT P E R B B R TR R R E LR EFH P L. BER 10,Pbe M Pbx SRR S WL B REE FERERE
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Fig.4 Transmission light images of zircon from Di-leptynite

3 BERTHE Sn-Nd FEREE
Table 3 Sm-Nd isotopic data of Di-leptynite

oy Sm( X [Nd(X| 1478 143Nd | =% |Tcrur| Tom end
" 110-6)[10 6| TNd | Nd |26| (Ma) | (Ma) | (O)

Q12-4 3.28218.0990.10970.511314|12| 2312 | 2676 |—25. 87
Q12-9 [3.22411.904(0.1130|0.511305|24 | 2417 | 2776 |—26.04
Q12-16{3.589(19.500(0.1113|0.511238 (13 2489 | 2829 |—27. 35

T R 44 A 9N/ Nd = 0. 72190 & IE,Sm.Nd B 1 K
11~ Mg, Tcyur = 1/Aln {14+ L(*¥Nd/ 4 Nd ), — (1*3Nd/1**Nd ) cuur 1/
[(47Sm/M4Nd)s — (*¥7Sm/““Nd)cnur 3} » Tom=1/Aln{1+[(1Nd/
M4Nd)~— (1Nd/*Nd)pm]/[(H47Sm /¥4 Nd)s — (4'Sm/1*Nd)pm]} »
S R FEHE R E, ena (0) =[ (3Nd/1*Nd):(0)/ (“*3Nd/"**Nd)cuur (0)
—13X10¢,

Ga, AT LA U B 25 48 A8 R0 A M 90 R B 37 Kl AR
BEABHARPLEREHFUGHEHHENES .

[72]) it e, . B 28 W A L S T R B A L A 3 R A
FRERERIFLE.

(2) BEWZe 8 PRI R A TR A R
A AR R T /N T B A R A B
RRACMNWIFEREARMEX, RIRARNE
SRERAFREWFEEETARE, HETHE
NEREA L, W ENMHRY NS 5
b0 YR 0 B A OR B (] BARGE Y . BTIR IR A
BREHEEI SRR BR T RE, BRE
FAF R AT LA b BE I 2% o o Ath 25 B 43 i AR =4
HFR,

(3) AWK 2 19 F M AL RLA i Q12-18. 1
B SHRIMP “E# % 1955+ 11 Ma, H Th/U=

Q13-1 {2.725(15.467/0.1066|0. 511357 | 9 | 2161 { 2538 |—25.02
Q13-2 [2.65214.040{0.1142|0.511390| 7 | 2299 | 2681 |—24. 38
Q13-4 |2.998(17.184/0.1055|0.511252| 9 | 2309 | 2658 [—27.08
Q13-6 [3.51419.890[0.1069(0.511298 | 6 | 2268 | 2628 |—26.18
Q13-8 [2.561[15. 728/0. 09850. 511303 |21| 2067 | 2432 |—26.08
Q13-9 |3.075{17.145{0. 1085(0.511372{10| 2182 | 2562 |—24.73
Q13-11|2.108(11.1500. 1144{0. 511376 (13| 2330 | 2707 |—24. 66

3 0. 0

3 0. 0

AR ET AAE AR TE BB BR , BE
e EAE 1.9 Ga EAY R4
— AR, #HARRNERN
Q12-26. 2 SHRIMP U-Pb 4 i
2 834431 Ma(Th/U=0. 06) FI¥L & W E B4
FAINERANACAr/¥Ar 4§ 833+17(16)Ma —
B LA K TE 834 Ma £ 45, B 7° 3, 76 B 14 2%
BERNEET - KREENEREH.

(4) RTFBEW F & M M 8], B B 84 1k 8
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'On the Existence of Neoarchean Materials in the
Douling Complex, Eastern Qinling
Evidence from U-Pb SHRIMP and Sm-Nd Geochronology

ZHANG Shouguang, ZHANG Zongqing, SONG Biao, TANG Suchan, ZHAO Ziran, WANG Jinhui
Institute of Geology, Chinese Academy of Geological Sciences, Beijing, 100037

Abstract -

The Douling complex, which occurs at the boundary area between Henan and Shaanxi provinces, central
China, is a tectonic block of restricted extent. Our study demonstrafes that the complex formed in the period of
1. 95~2. 10 Ga ago due to structural amalgamation of several rock groups of different times and sources. The
diopside leptynite present in the western part of the complex gives a T'oy age of 2. 67~ 2. 76 Ga and a detrital
zircon SHRIMP age of 2. 5~2. 6 Ga, suggesting that the leptynite was derived from the Neoarchean source and
that there was no or almost no hybridization of post-Archean continental materials. It also implies the presence

of Neoarchean rock blocks nearby when the protolith of diopside leptynite was formed.

Key words: Douling complex; Neoarchean; materials; zircon SHRIMP age
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