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Fig. 1 Regional geological map of Biangiao area in Pingyi Basin, Shandong Province
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0.55 m RLLORMERE IR IKE, TR IKAG & ALY
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18. L 177 m O JR— K R0 55 AR R e K
VLIE JE 25 ; Reesidella orientalis Pan , Physa sp. , WA}
2. Concentricystes , Concavisporites . Cyathidites ., C.
minor Leiotriletes | Deltoidospora . D. microlepioidites , D.
adriensis ., D. minor .

regularis . Trilobosporites

Lygodiumsporites | Punctatisporites .
Hymenophyllumsporites | Sphagnumsporites |
Granulatisporites , Pterisisporites . Polypodiaceaesporites |
Schizaeoiporites . S. laevigataeformis, S. praeclarus .

Abietineaepollenites .  Pinuspollenites .  Abiespollenites .

Parcisporites,  P. annulatus,  P. parvisaccus
Rugubivesiculites \R. regosus R. fluens R. reductus R.
podocarpites . Ephedripites | E.  ( Ephedripites ) notensis .
E.  ( Distachyapites ) . Marsypilete  cretacea, C.
annulatus , Quercoidites | Tricolpollenites ; T #B1.75m K
TR BAL—IR IR 23 (0, 5 R 0 R IB — A BRI A
L% ¥ 2K, Chara yuntaishanensis var. acuta ( Z.
Wang) , "W ok 2%, Cyathidites . Deltoidospora , D.
microlepioidites ; F1IA] A J& 0.3 m JK 2 (4 45 5 I 5T 4
W 3.82m
19. JR &k 0 1) 8 J8 Ve K A Ve A K A, LB R
Porochara sp. , WLIE /& 25 : Truncarella sp. 2.10 m
20. AR 115 m WK G KA, T 0.43 m 54T
OERIE e K 1.58 m

21, KAGIRKE P EEIIEZ 0.4 m ALLETRE K

e 3.37 m
22. BT IK A, W B, Gobichara cristata 1.
Grambast, Sinochara spp., Porochara anluensis 7.
Wang 1. 60 m
23, KA TR IR R T B IREZ) 0,15
m AR EOAG BT T WA IS A 5.68 m
24, JRERE T IE A B 0.50 m

25. R @R A DK A, bR WA T A WA
Porochara anluensis Z. Wang, Porochara oblonga Z.
Wang, Sinochara sp., Lychnothamnus turpanensis
(MS), Turbochara specialis Z. Wang, VL J& /& J5.
Amnicola sp; FIERIE 0. 44 m FHEYIVEE S FRIR A A
# W 2%, Porochara anluensis 7. Wang, Porochara

Wang, Gobichara cristata L.

4.36 m

gonganzhaiensis 7.
Grambast, Sinochara sp.
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7 F . MBI AE (K 2),12.25 m WA
AR ER AR 568 Sphaerochara cof. chinensis ( Huang et
Xu) , HJ 7z W1 e i 20 B b the i 2= | 1 ]
12.25 m DIPHZ AR Tilin 4,

40. 03 ~ 58.40 m %% % fk A1 415 24 : Porochara
anluensis—Chara  yuntaishanensis var. acuta —
Turbochara specialis, &IREEHEAA JEFIA Lt fL
¥ W Porochara anluensis 7. Wang | IR B
Porochara gonganzhaiensis 7. Wang . 1 #f Bk fL 4
Porochara oblonga 7. Wang, P15 HEFT Sinochara
spp. . M & & AT £ ¥ Lychnothamnus turpanensis
(MS) iR FEIRFEBE Turbochara specialis 7. Wang
o R L BERS 3 Gobichara cristata L. Grambast .
=B IR AR Chara yuntaishanensis var. acuta
(Z. Wang) %5 (K 2.8 3), HHH, Gobichara cristata
LT A T 7 D S0 LR R B L T BT A T
e ME WS R Z3 M 4T 6% 1L 4H 5 Chara yuntaishanensts
var. acuta (7. Wang) VLT VTI % b 0 55 < 20 A1)
etz & gl Jrdb 2 2 N A | P e A A 1)
AL MEVE IR A M 2Tk 11 2H DA K BTRRAE ) Lonchoche
41 ; Porochara anluensis W T340 % i A % ZE 41 | Fd
U7 WL AR I | BT A A 1) e 2 P I Ak Y
B4 R T2 B R 2 P
AU ZE Y UL F PG BE F Cuenca HbIX [ Campanian—
Maastrichtian [ FE FIB AR 4E Maastrichtian 1312
( Koch & Blissenbach, 1960; Uliana & Musacchio,
1978 ) ; Porochara oblonga 7. Wang Fl Porochara
gonganzhaiensis 73 | WL T 2= B st ik & 58 Tl 44 A At
SINAZHEMN 5 FHE W T EAm K A4,
Lychnothamnus turpanensis ( MS ) UL i it 4 2 70
b EL A2 RIS JR 2 M AL % 2D AR L 20 | LU AR S
M X M2 5 Turbochara speciaslis B YWLARAE T VLI 7%
ML T B 4 (254 ], 1985, 2003 5 4 35 B8 45 2019)
TR B2 G A Sk 20 | R BT A A ) o 2 A
IRZEMLLORIN B AT A B, e mT DL B AT s b
AR B89 DAy WG v R e B ) B L3 T

HR A T A 1240 X T 2 B A 56 8 A WD RE R AIE
&, AR BT R MR A W 1 A e S i
Mrdl— B L3 2 R — B 2 et e 22 (4
FFR4E 2013 ;Li Sha et al. ,2015; 259545 2015, 41
WE45,2019) o 1A Bl LT & S5 B A= ) BEUE Y,
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Fig. 2 Distribution of micropaleontological fossils in the Drill PYZKO1 from Pingyi Basin, Shandong Province
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B 3 11 ZRF & 4 PYZKO1 £5FLmie seiba

Fig. 3 Charophytes fossils from the Drill PYZKOI1 in Pingyi Basin, Shandong Province

1—Sphaerochara cf. chinensis ( Huang et Xu) VAL 12,25 m 4b ,m']%'jﬂ,ﬂ ~9—Microchara cristata L. Grambast, &ifL 57.3 m &b, 2~4 HF15~7
A3 A PR A [ B 2 A A T JRE AL, 8 ~ 9 A AN [RI R B 2% AU A 5 10 ~ 16— Feistiella gonganzhaiensis (7. Wang) , %54l 57.3 m 4,10 A1
11 ~13 Fl 14~ 16 PSS [FIEE0 2390 T0 ISR ; 17 ~ 22— Feistiella anluensis (7. Wang) &4l 57. 95 m &b ,17~19 F1 20~ 22 HFHNA
EE:AE S8R RN 323 ~25—Turbochara specialis Z. Wang, 459l 58. 4 m Ab N S R TR AR 326 ~ 28—Lichnothamnus turpanensis MS ,
BlifL 58. 4 m Ak, 735190 T e

1—Sphaerochara cf. chinensis (Huang et Xu) , 12.25 m of zhe drill, lateral view; 2~9—Microchara cristata L. Grambast, 57. 3 m of zhe drill, 2
~4 and 5~7 are lateral view, apical view and basal view of two different gyrogonites respectively, 8~9 are lateral view of different gyrogonites; 10
~16—Feistiella gonganzhaiensis (Z. Wang) , 57.3 m of zhe drill, 10 is lateral view, 11~13 and 14~ 16 are lateral view, apical view and basal
view of two different gyrogonites respectively; 17 ~22—Feistiella anluensis (Z. Wang) , 57.95 m of zhe drill, 17~19 and 20~22 are lateral view,
apical view and basal view of two different gyrogonites respectively; 23 ~25—Turbochara specialis Z. Wang, 58.4 m of zhe drill, are lateral view,
apical view and basal view respectively; 26 ~28—Lichnothamnus turpanensis MS, 58.4 m of zhe drill, are lateral view, apical view and basal view

respectively
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B 4 11 7RF & 40 PYZKO1 &5FL kb &

Fig. 4 Sporopollen fossils in the Drill PYZKO1 from Pingyi Basin, Shandong Province

1 ~2—Pterisisporites Sung et Zheng, in Sung et Lee, 1976 (%L 37. 96 m 4t ) ;3—Granulatisporites Tbrahim, 1933 emend. R. Poronie et Kremp,
1954 (%541 37.8 m Ab) 34 ~5—Cyathidites minor Couper, 1953( £LFL 38.35 m Ab) ;6 Deltoidospora regularis ( Pflug) Song et Zheng, 1978( &l
fL 37.8 m 4b) ;7~8 F 12—Deltoidospora Miner, 1935 emend. R. Potonie, 1956 (4L 38. 35 m Ab) ; 9—Trilobosporites minor? Pocock, 1962
(4L 38. 35 m 4b) ;10—Cyathidites Couper, 1953 (4L 40. 3 m 4b) ; 11—Lygodiumsporites R. Potonie, Thomson et Thiergart, 1950 emend, R.
Potonie, 1956 ( %fifL 38.35 m 4b) ; 13—Polypodiaceaesporites Thiergart, 1938 ex Potonie, 1956 (£ fL 37.8 m 4b) ; 14 ~ 16—Rugubivesiculites
Sluens Pierce, 1961 (£5FL 37. 96 m Ab) ; 17—Rugubivesiculites podocarpites Wang, 1981 (%51 37. 96 m Ab) ; 18—Abietineaepollenites Potonie, 1951
ex Delcourt et Sprumont, 1955(£5fL 37. 8 m 4 ) ;19 ~20—Parcisporites Leschik, 1956 (£5FL 37. 96 m 4b) ;21 ~22—Schizaeoisporites R. Potonei
ex Delcourt et Sprumont, 1955 ,,ﬁ\:':f:‘ 21 v FA4 L 37.8 m Ak, 22 v T 44 L 37.96 m Ab; 23—Ephedripites ( Ephedripites) notensis ( Cookson)
Krutzsch, 1961 ( £5€L 37. 8 m Ab) ;24—Ephedripites ( Distachyapites) Krutzsch, 1961 (&£l 37. 96 m 4t ) ;25—Classopollis annulatus ( Verbitzkaja
) Li, 1974 (%54l 37.8 m )

1 ~2—Prerisisporites Sung et Zheng, in Sung et Lee, 1976 (12.25 m of zhe drill) ; 3—Granulatisporites Ibrahim, 1933 emend. R. Poronie et
Kremp, 1954 (37.8 m of zhe drill) ; 4 ~5—Cyathidites minor Couper, 1953 (38.35 m of zhe drill) ; 6—Deltoidospora regularis (Pflug) Song et
Zheng, 1978 (37.8 m of zhe drill); 7 ~8 and 12—Deltoidospora Miner, 1935 emend. R. Potonie, 1956 (38.35 m of zhe drill); 9—
Trilobosporites minor? Pocock, 1962 (38.35 m of zhe drill) ; 10—Cyathidites Couper, 1953 (40.3 m of zhe drill) ; 11—Lygodiumsporites R.
Potonie, Thomson et Thiergart, 1950 emend, R. Potonie, 1956 (38.35 m of zhe drill) ; 13—Polypodiaceaesporites Thiergart, 1938 ex Potonie,
1956 (37.8 m of zhe drill) ; 14~ 16—Rugubivesiculites fluens Pierce, 1961 (37.96 m of zhe drill) ; 17—Rugubivesiculites podocarpites Wang, 1981
(37.96 m of zhe drill) ; 18—Abietineaepollenites Potonie, 1951 ex Delcourt et Sprumont, 1955 (37.8 m of zhe drill) ; 19 ~ 20—Parcisporites
Leschik, 1956 (37.96 m of zhe drill) ; 21 ~22—Schizaeoisporites R. Potonei ex Delcourt et Sprumont, 1955, among them, 21 is located at 37. 8 m
of the drill, 22 is located at 37. 96m of the drill; 23—FEphedripites ( Ephedripites) notensis ( Cookson) Krutzsch, 1961 (37.8 m of zhe drill) ; 24—
Ephedripites ( Distachyapites) Krutzsch, 1961 (37.96m of zhe drill) ; 25—Classopollis annulatus ( Verbitzkaja ) Li, 1974 (37.8 m of zhe drill)
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Fig. 5 Distribution map of Sporopollen fossils in the Drill PYZKOI from Pingyi Basin in Shandong Province
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Table 1 Percentage distribution of Sporopollen fossils
in the Drill PYZKO01 in the Pingyi Basin,

Province

Shandong

. L (m)
sl
26.05|37.80(37.95(37.96|38. 35 |40. 30
algae
Concentricystes 0.26

pteridophyta spore

Concavisporites 1.05
Cyathidites 0.26 | 0.26 | 2.11 | 0.79
C. minor 1.05
Leiotriletes 0.26 0.26 | 0.53
Deltoidospora 2.631.58 |5.00|0.53 | 2.11
D. microlepioidites 0.53 [2.63
D. adriensis 11.58] 2.89 |11.58|26.05
D. regularis 2.11 1.32 | 1.32
Trilobosporites minor 0.53
Lygodiumsporites 1.32
Punctatisporites 0.53
Hymenophyllumsporites 0.26
Sphagnumsporites 0.26 0.26
Granulatisporites 4.74 1.84 | 0.26
Prerisisporites 0.79
Polypodiaceaesporites 0.26
Schizaeoiporites 2.11 0.79
S. laevigataeformis 0.26
S. praeclarus 0.26
gymnospermae pollen
Abietineaepollenites 0.53
Pinuspollenites 0.26
Abiespollenites 0.26
Parcisporites 0.53
P. annulatus 0.26
P. parvisaccus 0.26
Rugubivesiculites 0.79
R. regosus 0.79
R. fluens 0.53
R. reductus 0.26
R. podocarpites 0.26
Ephedripites 0.26
E. ( Ephedripites ) notensis 0.26 0.26
E. ( Distachyapites) 0.53
Marsypilete cretacea 0.26
Classopollis 0.26
C. annulatus 0.53
angiosperm pollen
Quercoidites 0.26
Tricolpollenites 0.26
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Fig. 6 Orthogonal projections and equal—area stereographic projections of selected samples in
the Drill PYZKO1 in the Pingyi Basin, Shandong Province
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Study on biostratigraphic and magnetostratigraphic characteristics near
the Cretaceous—Paleogene boundary in the Drill PYZK01
in the Pingyi Basin, Shandong Province
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Objectives: At the turn of the Cretaceous and the Paleogene, major events represented by the extinction of
dinosaur clusters and the rise of mammal happened across the globally, and the Cretaceous—Paleogene boundary is
research hotspot. Even though important progress has been made in KPB research in recent years, but many
important problems in the nonmarine strata has not been solved, so it is necessary to establish a nonmarine
Cretaceous—Paleogene boundary (KPB) stratotype.

Methods: On the basis of the field work and the research of predecessors, biostratigraphic and magnetic
stratigraphic studies were carried out on the Drill PYZKO1 in the Pingyi Basin, Shandong Province, a scientific
drill.

Results; We obtained a rich fossil of paleontology, and according to its distribution characteristics, established
one charophyte assemblage: Porochara anluensis—Chara yuntaishanensis var. acuta—Turbochara specialis, one
sporopollen assemblage : Deltoidospora adriensis—Rugubivesiculites—Schizaeoisporites. Through the research on the
magnetostratigraphy, 8 positive polarity zones and 7 reversed polarity zones are established, and the magnetic
polarity sequences of the borehole is built.

Conclusions; From the biostratigraphic study of the Drill PYZKO01, we consider that the stratigraphic age from
0 to 12.25 m is Paleogene, the stratigraphic age from 37. 8 m to 60 m is the latest stage of Late Cretaceous; and
the stratigraphic age from 12. 25 m to 37. 8 m is the transition from Late Cretaceous to Paleogene, the Cretaceous—
Paleogene boundary should exist in this part. Based on the magnetostratigraphic study, we proposed a comparison
plan with the latest Geomagnetic Polarity Time Scale. At the same time, it is preliminarily suggested that the
Cretaceous—Paleogene boundary should be located at 31. 98 m of the first member of the Bianqiao Formation in the
core.

Keywords: Cretaceous—Paleogene boundary; biostratigraphy; magnetostratigraphy; Pingyi Basin
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