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Fig.1 Geological sketch map of the Pinlu area, Shanxi

1—Quaternary ; 2—Pliocene ; 3—Miocene ;4—Oligocene Liulinhe Formation;5—Oligocene Xiao an Formation;

6— Eocene Xitan Formation;7— Eocene Zhaojialing Formation; 8—Eocene Podi Formation;9— Eocene Menii

Formation ; 10—Paleocene Batou Formation in; 11—Paleozoic;12—Proterozoic; 13—Quartz diorite;

14—Granite—porphyry ; 15—Granite ; 16—Quartz slate ; 17—Location of measured section and number;

18—Normal fault and reverse fault
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Table 1 Historical review of the stratigraphical

division of the Paleogene in Shanxi Province
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Fig.2 Measured section of the Liulinhe Formation east of

Sanmen Township, Pinglu County, Shanxi

Fig.3 Measured section of the Xiao an Formation east of the

Liulin River, Sanmenxie Dam, Pinglu County, Shanxi



2008 4

=

660 h 5| b

ERL T ( Plate I)

1—FRli L = VBRI SEMI M 4 (B2 SR L0 e 4, Bk w1 W g
2— - fili 2 = 1Tl B G Sk 4 (B o) R B, Bk W10 S
3— Vi L 0 SR AR BT 8 P AL (B o) IR 2R 0 RS (08, Bk W1 N
4—F-ili E XU G AR AL UG BT G088 R 2 (B2 2) WO SR 2T (O o Bk W1 N
S5— PRl EL =T TWe BT 48 T T HLAL (B ) AR LD GRS SHD A O FPIRAH, Bk 9110 E;
6—V-Iiti £ = TR AR HTSE 1T HLAL (Bhn) B 1 605 BRAD S Kt G S R S8 40 CARD T e A0, B Sk 3017 5
7Tl EL TR Rl o 3 AR BSR4 (B ) (E)ANF A T AL (Pwe) () 2 A A EE & e fih | B8k 91 1) N
8—F-fili Z = TR ALy 30T 28 v B G Sk 4 (Bl o) Bk &, Bk W
1—Purplish red mudstone in the Oligocene Liulinhe Formation in Sanmen Town, Pinglu County, Looking W ;
2—Basal conglomerate in the Oligocene Batou Formation in Sanmenxie, Pinglu County, Looking S;
3—Grayish green and grayish yellow mudstone in the Eocene Xitan Formation in Liujiazhuang, Pinglu County, Looking N;
4—Purplish clayrock in the Eocene Zhaojialing Formation northeast of Liujiazhuang, Pinglu County, Looking N;
5—Brownish red sandy mudstone, sandstone and net gypsum in the Eocene Menli Formation
in Sanmenxie, Pinglu County, Looking E;
6—Eocene Menli Formation, composed of grayish white pebbly sandstone, grayish green mudstone
and purplish red sandy mudstone in Sanmenxie, Pinglu County, Looking S;
7—Angular unconformity between the Paleogene Batou Formation (upper)
and Xiashihezi Formation (lower) north of the Sanmenxie Dam, Looking N;

8—Conglomerate of the Paleogene Tou Formation, north of the Sanmenxie Dam, Looking down
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Fig.4 Measured section of the Xitan Formation in Liujiazhuang, Pinglu County, Shanxi
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Fig.5 Measured section of the Zhaojialing Formation northeast of

Liujiazhuang, Pinglu County, Shanxi
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Fig.6. Measured section of the Podi Formation in the

Sanmenxie Dam, Pinglu County, Shanxi
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Sanmenxie, Pinglu County, Shanxi
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Fig.8 Measured section of the Batou Formation
in Pinglu County, Shanxi
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THEE AT 20 TR AR 2 A T 20.97~25.63 Ma, IEHE
AR A T 28.17~34.43 Ma; /INEE 4L IO AF % A F
28.44~34.76 Ma, JIEHAFI AT T 28.80~35.20 Ma; Pl
WE2H TR AR A T 30.15~36.85 Ma, JIEFRAEEY A F
35.01~42.79 Ma; BRFKIELTHE AT ESR 4F 8 36.00~
44.00 Ma, JIETRAE AT T 36.63~44.77 Ma; 3 JiG2H Tt
0 1 ESR A Y 38.07~46.53 Ma, JiK #4F #A T
42.75~52.25 Ma; [ JHE AT ESR F#8 45.45~
55.55 Ma, IK#B ESR 4} 50.49~61.71 Ma; I3k 21 Tii
BB AT ESR 4F ¥4 50.94~62.26 Ma, JIE# ESR 4F %
58.50~71.50 Ma; HCHIARIAT 2 Fl /N 22 2 AR 0% B AR |
A F W 23.3~32 Ma, VEREAL X RIS Bk A
FTT B AR A R 1 32~56.5 Ma, 303k 40 76 7 8
1 56.5~65 Ma AU FI NPT 33 2 B e 21 1

@ 703 iy T b R 27 5 7K SC 5T B A b S BT 2 [ BRI AT DS E 2007,
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F2 AT X &HILR ESR MELE
Table 2 ESR dating of Paleogene strata
in the Ping area, Shanxi

FEdgmS  HZE ER/Ma FERRmS M2 FEil/Ma
PSE-2/K25 Mikkif4l 23.3+23 PLEI2/K33 PHE4l 36.244.0
PSE-3/K23 Hibkif4l 237424 LLE-6/W6 P44 38.9+1.6
PSE-4/K22 MIFKI4] 24.3+24 PSE13/K45 BAKIE4] 40.0+4.0
PSE-5/K21 MIFRIT4] 249425 PSEI2/K46 #AFKIG4] 40.7+4.0
PSE-6/K26 MM 255425 LLE-7/W7 BKIE4] 404+1.8
PSE-7/K27 M4l 259426 LLE-8/W8 BZKI&4] 42.04+2.0
PSE-8/K28 HMIFkin[4l 26.6+2.7 PDEI3/K57 HEAl 42.3+4.0
PSE-9/K29 MI#KIM4] 27.3+£2.9 PDEI2/KS5 K4l 44.0+40
PSE11/K31 M#Ri4l 28.14+2.8 PDEII/KS6 AL 45.8+4.6
PSE-9/K36 M4l 30.0+3.0 PDEIO/KSS KA 47.5+4.6
PSE10/K35 Mi#kim4] 30.84+3.0 PDE-9/K50 [1H4] 50.5+50
PSE-3/K42 Hi#kin4l 30.0£3.0 PDE-8/K53 [JH4l 51.9+50
PSE-4/K41 MiFkiT4l 30.5+£3.0 PDE-7/K54 [JH4 53.8+50
PSE-5/K40 b4l 313+3.0 PDE-6/K52 [JH4 551450
PLE-6/K39 /Ni#l 31.6+32 PDE-5/K51 [1H#4 56.1%50
PLE-7/K38 /N4l 32.0+32 PDE-4/K47 Hk#4l 56.6+6.0
LLE-4/W1 744 335410 PDE-3/K48 #HI3k4]l 594460
LLE-2/W3 P4l 345410 PDE-2/K49 HI3L4l 62.1+6.1
LLE-1/W4  P5#4l 358410 PDE-1/K59 HILA 65.0+6.1
PLE13/K32 V¥4l 359440

il 1, DX oty 30 20 TR AF Hb 2 AR AR S ) R e ks,
AT L — S Kk
52 F£RMELS

VRIS T AD e St 7/ Re oy S U - N1
AU TORE BLINAS 39 4 ESR AR 8 R
H AR BSRAFACE R i 3] 43 1 1 2 5 7 5 4
WA 14 Ja 43 A — 30

WA 20 (B2 1) . FLUTFR ) 1) ESR. 2% [R] 437 25 i
LR R EATRIE BT AT 23.3~31.3 Ma, £
A W LT BT A v I 40 TR T i

INE (Eix): BERINASH ESR AEIE A 31.6~
32.0 Ma, J& iy 3 20 7 7 th FRL

PUMEZH (Eix) . H ESR 4FE IR 33.5~38.9 Ma, J&
[LEURAYCE N R

XA (B z) . HUTRI Y ESR ¥ [R) 457 28 I 4%
SRR EANTHIE BB A T 40.0~42.0 Ma, 2565
F 7 HLIE B AR 4t v g

PR (Eip). MRS H ESR FlE R 42.3~
47.5 Ma, J&@ i I 28 8 P R4

ITHLUZH (Ebm) : BLIUAS %) ESR AF 84 50.5~56.1
Ma, IESE R E,, J& i 42 b i 0

TR G2 (Bl b) . A5/ ESR AF 8 R 56.5~
65.0 Ma, J& it 35 22 o Bt OIS BESR AR R ot B
I FAF % 65 Ma,

PRI, L G S s X 9 080 R T R G 1 B ]
FriE e, B W SR AL N R
BTG TUMEL] B RIS R T R g sk
A (K 9),

6 “FREEE(EP) &4 E X

R RE R 1959 4F =T R B A 2 - Bl &
1972 A1 VG 2 DX A e Bk SP-Bh A, 1B =Tk 4H
it A R A = R A EAR®, BRI AR R
SR NTTHA YRR NG AR 2145 4 A2
WP ARSCEEE W5 7 A A e SCA
[ &

6.1 HIKIAA (B2 HIE X

WIAATAT 20 A S i B IO 2 G e A 2 Ay
BEHIKA GRS . KGOS KAGH s
BRI AN RS A Rt v s 0 XL
KRR RAA | W Z M AETE 31.3~23.3 Ma, F{RHL
JE R /NG DAk I I o A R i,
Ho 2R BnE R+ VLB R R BRA T AL /N B Bk
AT ANEE A Bk
6.2 INRA(EIx)HIEX

AN ARl RE YA A R A R
MR Gk (E, ZELL e E ISP A = B T M e
R 2R R R T FL s W A A M) DU AR AE
32.0~31.6 Ma, PAKHL)Z R PURELE | -7 2y WAk
W (R ), S A il
6.3. FMA (Eix)HEX

R R E SRy e R e 4 P S ) =X R VA= o
BRI KRG IKH A s VKA SR
TR L, B IR B 2R A 2 7™ G it e 0
FLah Wb B e 25k A, HUZ AR AR 38.9~33.5
Ma, FRHBZE R B I 4 | DR BB 5 IS 1 R 3
IR e foh, LB M2 N /N A e fih
6.4 MRISAH (E3z)HIE X

X R 4 A - Bl B R R 20 A A 2 R, 2

@ P BT R A R 22 S ) A LU T (Ll P A A ) ), 2002.
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Fig.9 Composite columnar section of Paleogene strata and lithology in southern Shanxi
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R R E OO RO EIRE A ERIRAE
YRR e N =Y AR S VNG FAN LY (T b L o
B, PEURE R e I L sh Ak A, MR AR AR
42.0~38.9 Ma, FARHLZ ML 3G, 1
M2 R PE L T AT ARG e il
6.5 WIEKA(Eip)MEX

PR M BB RIS E AR B
TR AR)Z0RE AR b e s Sba b
Wkt B2 AR, M )ZMAEAE 47.5~42.3 Ma, B R HL)Z
T THUAL VIR0 I o A R G e fi L
JZ MR RIS LA ik
6.6 MEBAHEMMBEX

T ELAL AR R SRA A A )2 R, R
K OBk s SRR E LA KER e A S ™
JCTR AT B B K A 8, 2R 4T RD R A A 7= b o
FLIFLsh Y S A | o 2 AETE 56.1~50.5
Ma, FARHZE RIS DL HR R 2 K 1 5
Fefih ; b M2 R AL R G il
6.7 kA (EIb)HIEX

IS 20 Sk F i B R A o M2 By,
G 2SR BR S RS | e SR 4T fa e 5 M b it e
FARL, R RS, MR AR AR 65.0~
56.6 Ma, FRHLZ N &R N AW FHDE TUA |
MR M) (BT AL R A ) LUK BRE IR TH
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7 it
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Revision and classification of Paleogene fluvial-lacustrine strata
in the Pinglu area, Shanxi

ZHU Da—gang, MENG Xian—gang, SHAO Zhao—gang, LET Wei—zhi, WANG ]in,
HAN Jian—en, YU Jia, LU Rong—ping, WANG Yan

(Key Laboratory of Neotectonic Movement & Geohazard, Ministry of Land and Resources;
Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081 , China)

Abstract: Recently the authors have carried out field geological survey and measured sections in the Pinglu area,
Shanxi. According to the survey and section they have made a detailed study and classification of the Paleogene
strata distributed in the study area, redefined Paleogene lithostratigraphic units in the area, established the
biostratigraphic and chronostratigraphic sequences and provided new ESR dating data. The fluvio—lacustrine strata
have been divided from younger to older into the Oligocene Liulinhe Formation (E3/) and Xiaoan Formation (E;
x), Bocene Xitan Formation (Eix), Zhaojialing Formation (E3z), Podi Formation (E3p) and Menli Formation (E;
m) and Paleocene Batou Formation (E;b). This study provides an important basis for the study, division and
correlation of the Paleogene of North China and even the whole country.

Key words: Pinglu, Shanxi;Paleogene;lithostratigraphy ; biostratigraphy ; ESR.

About the first author:ZHU Da—gang, male, born in 1951, senior researcher, director of doctors, engages in

research on regional geology, sedimentary facies and paleoenvironment; E—mail : dagangzhu@sohu.com.



