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Fig.1 Distribution of the Yixian Formation in the Beipiao—
Yixain area and localities of isotope samples
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Cretaceous Yixian Formation; 3—Middle Jurassic Tiaojishan Formation;

4—Jurrussic; 5—Pre—Mesozoic; 6—Fault; 7—Location of key section;

8—location of isotope samples
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Fig.2 Column of volcanic and sedimentary rocks of the Yixian Formation in the Sihetun area of Beipiao
and the Yixian area and their ages
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Table 1 Main isotopic age data of the Yixian Formation in the Beipiao—Yixian area, western Liaoning
=R A RAEH AL x5 W5 T3 AR E/Ma BB IE
PEE| PEE P TR Ar-Ar ZE 2% 121.4+0.7
SCEA B SCRANI KABRE R Ar-Ar SRR 121.4=1.1 [4]
SCEA ME &R LA Ar-Ar S5 2k 120.8 + 0.4
SCEATFER B[ iEsy kil GERA) ot Ar-Ar 1250+0.2 [5]
SCELA R PEEN 3L E3wa) K-Ar 131.2+26 [6]
SCELA TR e Gt BERAE (§540) SHRIMP U-Ph 1252+0.9
SCEATFER B[ iEsy ZRZIA Ar—Ar B4 1282+0.8 7]
PEYERRY e Gt e Ar-Ar FEAF I 1223+0.5
SCEATFER B[ Es R % BOGIHIX. Ar-Ar 132.9~126.1 8]
PEYERR e Gt ESiwAllESs 124.2~133.6
N . NEMEWTFIZZ L L K-Ar [9]
4 2k ~
SCEL CaRILE>T) LAk 120.4~122.3
SCEA TR Jes AL Zan KR A (132£1)126+1)
SR MEFEWFEZ Gl ege SHRIMP U-Pb, Ar-Ar | )¢ sy [10]
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Table 2 Summary of sample localities
KRS GPS b= = S -3 VA
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YX275 A 2004 9 A W4, ff A ICPMS N Elan
i H 1Y

6100DRC 4 ;YX291 ¥ it 8 2005 4F 9 H il 44 |
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Fig.3 Cathodoluminescence images of zircons in samples of volcanic rocks at the top of the Yixian Formation

(The black circle denotes the position of laser spots)
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% 3 #H#&P A LA-ICP-MS U-Pb £ 447
Table 3 Data of zircon LA-ICP-MS U-Pb analysis of samples from Luanping

BT —— e i T RM)
Pb/""Ph 1? Pb/™U 1? Pb/™U 1? Ph/~Th 1? U/"Th{"'Pb/U 1? Pb/U 1?2
YX275-01 0.04759 0.00667 0.12493 0.01731 0.01903 0.00055 0.00479 0.00027 120 16 122 3
YX275-02*% 0.07057 0.01323 0.16802 0.03102 0.01727 0.00056 0.00523 0.00012 158 27 110 4
YX275-03 0.06093 0.00961 0.15619 0.02407 0.01859 0.00063 0.00573 0.00014 147 21 119 4
YX275-04* 0.1037 0.0212 0.27542 0.05512 0.01926 0.0008 0.0056 0.00022 247 44 123 5
YX275-05 0.05093 0.00519 0.1352 0.01358 0.01926 0.00051 0.00586 0.00027 129 12 123 3
YX275-06 0.05015 0.00659 0.12447 0.0161 0.01801 0.00055 0.00603 0.00032 119 15 115 3
YX275-07 0.04494 0.00449 0.11373 0.01124 0.01836 0.00045 0.00573 0.00019 109 10 117 3
YX275-08 0.05184 0.00474 0.1334 0.01206 0.01867 0.00046 0.00636 0.00025 127 11 119 3
YX275-09* 0.12198 0.03641 0.32755 0.09539 0.01948 0.00127 0.00557 0.00025 288 73 124 8
YX275-10 0.05103 0.00582 0.1333 0.01498 0.01895 0.00053 0.00602 0.00024 127 13 121 3
YX275-11 0.05223 0.00429 0.13483 0.01093 0.01873 0.00044 0.0063 0.0002 128 10 120 3
YX275-12 0.04879 0.00613 0.13097 0.01608 0.01947 0.00051 0.00616 0.0002 125 14 124 3
YX275-13 0.04923 0.0069 0.1339 0.01863 0.01974 0.00052 0.00652 0.00026 128 17 126 3
YX275-14 0.05749 0.00689 0.14363 0.01689 0.01813 0.00056 0.00665 0.00034 136 15 116 4
YX275-15 0.04605 0.00385 0.11443 0.00919 0.01802 0.00043 0.00597 0.00025 110 8 115 3
YX275-16 0.06688 0.01335 0.16989 0.03331 0.01842 0.00069 0.00562 0.00016 159 29 118 4
YX275-17 0.04789 0.00508 0.12238 0.01281 0.01854 0.00049 0.00591 0.00025 117 12 118 3
YX275-18 0.04605 0.00697 0.11183 0.01664 0.01761 0.00049 0.00572 0.00031 108 15 113 3
YX275-19 0.04958 0.00639 0.12634 0.01595 0.01848 0.00048 0.00584 0.00014 121 14 118 3
YX275-20 0.05347 0.00726 0.13235 0.01765 0.01795 0.00046 0.00562 0.00012 126 16 115 3
YX275-21 0.05585 0.00607 0.14348 0.01539 0.01864 0.0005 0.00688 0.00029 136 14 119 3
YX291-1 0.05138 0.00232 0.13963 0.00616 0.01971 0.00025 0.00651 0.0001 0.79 133 5 126 2
YX291-2 0.05776 0.0071 0.15955 0.01926 0.02003 0.00049 0.00617 0.00031 1.09 150 17 128 3
YX291-3 0.03872 0.00323 0.09552 0.00789 0.01789 0.00026 0.00566 0.00009 0.52 93 7 114 2
YX291-4 0.04623 0.00442 0.11475 0.01084 0.018 0.00027 0.00574 0.00017 1.02 110 10 115 2
YX291-5 0.05055 0.00354 0.12588 0.00867 0.01806 0.00022 0.00569 0.00004 0.54 120 8 115 1
YX291-6 0.06298 0.00405 0.15504 0.00969 0.01785 0.00031 0.0063 0.00013 0.59 146 9 114 2
YX291-7 0.04853 0.00432 0.12346 0.01082 0.01845 0.00029 0.00585 0.00007 0.66 118 10 118 2
YX291-8 0.05206 0.00216 0.13357 0.00538 0.01861 0.00023 0.00589 0.0001 1.1 127 5 119 1
YX291-9 0.05463 0.00524 0.14982 0.01416 0.01989 0.00032 0.00621 0.00006 0.69 142 13 127 2
YX291-10 0.05399 0.00343 0.13985 0.00866 0.01879 0.00031 0.00677 0.00019 1.3 133 8 120 2
YX291-11* 0.05327 0.00287 0.15592 0.0082 0.02123 0.00029 0.00736 0.00015 1.12 147 7 135 2
YX291-12 0.06265 0.00323 0.17286 0.00863 0.02001 0.0003 0.00702 0.00012 0.63 162 7 128 2
YX291-13 0.05003 0.00445 0.1329 0.0116 0.01927 0.00037 0.00606 0.00016 0.69 127 10 123 2
YX291-14* 0.11644 0.00311 0.34714 0.00875 0.02162 0.00025 0.01006 0.00012 0.85 303 7 138 2
YX291-15% 0.04965 0.00448 0.11523 0.01029 0.01683 0.00023 0.00532 0.00004 0.42 111 9 108 1
YX291-16 0.06032 0.00655 0.15941 0.01705 0.01917 0.00036 0.00592 0.00006 0.53 150 15 122 2
YX291-17 0.05161 0.00297 0.13158 0.00739 0.01849 0.00027 0.00581 0.00012 0.9 126 7 118 2
YX291-18 0.0533 0.00236 0.13962 0.00601 0.019 0.00025 0.00596 0.00009 0.7 133 5 121 2
YX291-19 0.04605 0.00263 0.12445 0.00692 0.0196 0.00025 0.00629 0.00011 0.93 119 6 125 2
YX291-20 0.05115 0.00173 0.13444 0.00441 0.01906 0.00021 0.00663 0.00009 0.93 128 4 122 1
YX291-21 0.05732 0.00359 0.16029 0.00977 0.02028 0.00033 0.00731 0.00016 0.84 151 9 129 2
YX291-22 0.04702 0.00303 0.11766 0.00743 0.01815 0.00024 0.00577 0.00009 1.08 113 7 116 2
YX291-23 0.04941 0.00374 0.13096 0.00972 0.01922 0.00029 0.00608 0.00007 1.16 125 9 123 2
YX291-24 0.05242 0.00352 0.13701 0.00897 0.01896 0.00032 0.00651 0.00019 1.31 130 8 121 2
YX291-25*% 0.02007 0.00233 0.05543 0.00641 0.02003 0.00024 0.0054 0.00008 0.62 55 6 128 2
YX291-26 0.05594 0.00281 0.13834 0.00675 0.01794 0.00025 0.00577 0.00009 0.62 132 6 115 2
YX291-27 0.04663 0.00401 0.11929 0.01014 0.01855 0.00025 0.00591 0.00006 0.42 114 9 119 2

TE A 5 BB S T SR 2 4 1S3 B 0 M o SR RS BR22
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Fig.5 “Ar/¥Ar age spectrogram and “Ar/*Ar—"Ar/*Ar isochron plot of sample Gj161
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Table 4 “Ar/*Ar stepwise heating age data for sample Gj161 from volcanic rocks at the upper part of the Yixian Formation

39 i A
S ERER  T/C (CASA) CAAD.  TAYCAD, CACTTAr ,ﬁr PAr 7 t/eum LA AR Ma SR AR IR Ma
/10" mol (£10)Ma
400 21.09410 0.05010  0.09980  6.28650 139.28 2.61 143.1074.90
Gilel 500 13.84750  0.02870  0.09050  5.37250 136.22 5.17 123.0073.10
d
600 8.19570  0.01010  0.09540 522020  218.30 9.26 119.6073.70
(J=0.013131 700 6.52100  0.00440  0.09800  5.23540 553.41 19.64 119.9071.80
W=109.20mg) 122.0940.29Ma  121.841.36Ma
800 5.97980  0.00210  0.09570 537560  937.83 37.24 123.0071.40
900 5.76980  0.00170  0.08620 525560  1012.09 56.22 120.4071.40
1000  6.10270  0.00240  0.08920  5.39290  555.26 66.64 123.4071.50
1100  6.67650  0.00410  0.09020 5.48060  296.66 7221 125.4072.30
1200 626950  0.00380  0.08750 526250  524.61 82.06 120.5076.00
1300  6.17210  0.00290  0.12850  5.32860  722.38 95.60 122.0071.60
1400  7.24390  0.00640 023690 537160  234.67 100.00 123.0076.00

T« 7 T TR 27 8 b BRI 5 9T (5] 437 28 92 2 28 A3 #

2.2.2 “Ar/PAr #F 2R

B R AR L A B X S A o v S T (D A — A A
T Y B ST £ A /PR P 00 A 2k LG L B T — S
2y 14m., B2 25 m BT KL B BE S BT A BB AR L A
[ e =N (R N R i R CNL P S 7 o =
(Gj161),#47 1 “Ar/PAr W 4E

MAESE I (R 4)th 3 4 W 0L FE SN 400°CRIIERL 247
11 A IARBY BE vk 2~11 9 B 0 AR 8 4 1l — 25T 3H T 26
(Kl 5), HIFAR# 2 (122.140.3)Ma, IO 77 5 5 — 45 A1
MR AR I 2 AR R Oy (121,841 .4)Ma; #(UEE A (YAr/
ALY N (296.7+3.6)Ma, 7 HIZ T4 BE 7 N i G, 25 2k
AR AP AR B4 1 — vk | BB B A 1 A2 SR s ) |
OAr WA R AE IR S, FRAR A RIS I 2R AR 4 H A B 1Y
Hi T, SR L BE A R TE 122 Ma AT 1R A A e AR
Ly A R T2 (9 00 B T AR 378 AN I T 122 Ma,

PLL AR g5 R W SO B 41 TR i e B

LA —ICP—-MS &5 A1 U—Pb B AL ¥ #% 2 (118.9+
1.4)Ma~(119.8+1.9)Ma, X% T A Kl I8
AR BB WA T ) — 207 9 88 A6 LD A BR S T2 R & (4 W
IZEZ 1) EAFLREA T YA/ Ar FE G PR
(122.140.3)Ma, 55 B} Z8 4 % 2 (121.8+1.4)Ma, FI 25 122 Ma
KA, ZEWRAFURE SCEAL A WL R A 2R 0 2 A R AT I
B4 SHRIMP U—Pb F 8K (122.412)Ma Hl “Ar/PAr FEAE
#%4 (122.6410.5) Ma, 55 B AR # 2 (122.541.5)Ma, Smith
et al WAE SCEL 4 W Ll BfEIE Al ff B8R A R GRAE LA BRA T
o )RS HAHC A YA/ YAr— PAr/YAr ST ERAEIE S 121 4~
120.8 Ma, LA EWFR A5 SRR W] 2B H A 1Y CEL 20 B A6 11 A B
RS R A Hh e L B A A S AT A 3R B AR LD Bk R Y IR
FAREIE (122 Ma Z247)

3 I8 B IR B
(1) IAF- 55 5 22 1 SCEL 2 THURR 22 67 14 2 et 390 7 78 122~
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119 Ma,

(2) 24 MR AR B AL 0B 2 07 31 45 1 A 45 SR 45 A ar A
of SCEL 20 H A 2 A (A AR AR 2E T S A IA R R AT LA
TR BR R 132~119 Ma; 1 7 130~120 Ma $ 8] 1E & b [ 2R
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TE JR A5 o ] A A AR B S AR T e AR G )
AF 30 PG b DX 7R LA kL BT IR R A T b Y B
WP FE B O TR R 25 B R A AR SV TG E AR
A6 XX LT B AR A5 4 s ;. BT ER BT, 7E 100 Ma
ZeAT R E AR A B 2 A s e U S B AL TR R e
WA SR e (A T e ) S B A B R P AR A b X
Hb5E (A A VB ) I R A T B2 AE 119 Ma 7245 58 L

(3) MR 45 28 3 1 D A 25 SR 45 5w A IR R AR 45 1L ]
Fg SCELAL K LA B BT A4 i 3 B, SCELATR B AR 1L
B (W AR Z T ik B Jh s OB B R
132~126 Ma, K A& 2 600 m; RINEE (3 F)2)zZ ©
FEENNNEZ TR KA R 122(-120)Ma
Zedr, KA TEZ) 1500 m; 4 WL 2 22 B M ok Ll (BT
A S A 09 B AL LU AR 8RS ) OB MU BR 2 122~119 Ma, KA
JE25 400 m, X R MLAE SCEAE T RINGZ (B T2z B2
SNNLEZ B K W8 s R e 0 E 2 k2 i IS
ek, 2y SCEAL K B R — 2 DL L R i A T
ST B AR R o A A I 2% IR AL T i IX Ak AE 2 R 2 Y
EE 373 GUN
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The age of the top of the Yixian Formation in the Beipiao—Yixian area,

western Liaoning, and its importance

ZHANG Hong'”, LIU Xiao—ming', CHEN Wen’, LI Zhi—tong’, YANG Fang—Lin’
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Abstract: The top of the Yixian Formation in the Beipiao —Yixian area, western Liaoning,the Huanghuashan breccia or rhyolite
above the Jingangshan bed of the Yixian Formation.

ages of 118.9+1.4-119.8+1.9Ma.

Zircon LA—ICP—MS U—Pb dating of the rhyolite sample gives weighted mean
In addition, dacite porphyry injected into the lower part of the Huanghuashan breccia is dated by
using the “Ar/*Ar method, which has a plateau age of 122.1% 0.3Ma and an isochrone age of 121.8 +1.4Ma. These age data suggest
that the top of the Yixian Formation in the Beipiao—Yixian area formed at 122—119 Ma. The determination of the age of the top of
the Yixian Formation defines not only the upper age limit (~122 Ma) for the Rehe fauna—bearing top part of the Yixian Formation
(i.e. the Jingangshan bed) but also the upper age limit (~118.9£1.4Ma—119.8£1.9 Ma) of volcanic rocks of the Yixian Formation.
The age of the top of the Yixian Formation in the area is also a very important ending age of large —scale Cretaceous magmatism in
western Liaoning and even Northeast China.

Key words: LA-ICP—MS; age; top of the Yixian Formation; western Liaoning
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