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Shanwang basin: A time capsule recording the “Deep Time” climate
YU Jifeng', QIAO Wenyan', ZHAO Xiuli', JIANG Zongkai',
ZHANG Diandong', CAO Huitao', ZHAO Gang’

(1.College of Earth Science and Engineering., Shandong University of Science and Technology. Qingdao,
Shandong 266590, China; 2.Shandong Shanwang National Geopark, Linqu, Shandong 262600, China)
Abstract: The diatom shale section of Shanwang Formation in Shanwang basin has stable sedimentary continuity and
recording of the Miocene paleoclimatic information is accomplished. This provides ideal material for “Deep-Time”
paleoclimatic change research. In this study, the field geological section and the physical and chemical indicators
were measured for the target interval. The spacing between measure points was 5 cm. Under the constraints of abso-
lute geological age framework, the measured magnetic susceptibility curve was tuned using the solar insolation curve
of the north latitude 65° summer from Laskar to obtain a time scale with a resolution as high as 10 kyr. Under this
time scale, the paleoclimate characteristics of the diatom shale section were analyzed using the measured climate
proxies such as Rb/Sr value and magnetic susceptibility. It is believed that the paleoclimate of the diatom shale sec-
tion is divided into three evolution stages from old to new. Under the overall warm and humid background, there are
also small-scale changes in temperature, humidity and wetness. A total of 12 climatic fluctuation periods were iden-

tified, and the resolution is of up to Millennium level.

Key words: Shanwang basin; Deep-Time; diatomite; time limit; paleo-climatic characteristics

|

Y F5 Bef 18] : 2019-01-25

BEETR:EHRKARB ARG H (41472092)

YEE B A RARIE 1964, I L BON B R T A S0, 232 SR TR 2 0 [l b 2 2% 7 THT A B 5%
E-mail: yujifeng05@163.com



2. b AHHE K FFIROE XA F ) 2019 %% 5 #7

SR (Deep Time) iy MM TR h LASE [ Oklahoma K% Soreghan 242" J £4 3 1ty S e i 58 2%
P IR TR A ORI ST 5 T 65 DU 20 3t J5T 7 SR 300 A9 3 R oty e 28 A 5 DAy AR R AU T 422 3 B AT S 4K
B o 100 S DU 22 R AR A R T R 52 B AR R P B RE S MM BRI R I ML . TR I ST 5T 1 O
AR AL 3 o 70 R L S o A A A ) R A R T EL 3t SR ) R PR 4 AT BE G A TS

L1 R 755 3 2 7 30T 20 v 30 T 1) — A /N BB SH ) 4 . Holden™®' B 2 3 75 ( Science) I 45 SCA 441
T RE 3 - K2 25 Ma A5 i o LR 48 09 — A W30 458 L 3 48 B — L I RD e 4 . £ L J7 4F 13 I 1) 9 oK
8 Bl ) v A RS ) K TR R RORL D RR ) A i R P TR R — T B R HRE L I A B R RS T Ok
RN 52 B o RH R A DR PR B ORI ORAT T8 0 B R DU SR & R 0l L E A ORI 22 3 A 41 2 8 1Y
Tk 6 U B HE TR 32 o L aoa J2 B 55 O R s AR SR AIE 1 07 (8, O “ TR I I AR 9 L S 38 oy A A Al 3R it
T REARARL RIS 3 L i DX R o3 R DO T R AR A BT AR A T AR A

FI I AE LI 523t 18 PR 5 3840 L LU R A0 A B9 0 2845 R A7 L LU IE 0 b vty b B2 i F 5 40 22 A1 S 2B )
e J7 AT FETE R S o Ay BB FE O TR AT AN A0 R T A {E 22 2 AR vy A A 0 60 L RE 2R e S
VB B RS A U 28X 55 T 55032 R A PR 40 0 % L BEE 735 b 1L 2 960 3 4 400 T 2 S AL BF 5 L S T 960 201
B v AR 2 R R ik A A A B T L 3 1 B R A IR I 3D 16 T D 9 s N R 4 N
AR 3 MK ST 1L 23 98 06 D 9 2 )2 BEAY vy M A5 5+ 2 1T Ly I 2 b S ity =k Dl L 10 38
P9l A 2 I ARl A 5 ) 7k S AR AR LB T 7 A 21 i 2L 30 A A BT L L 2 1 B 2 A A I A
IR Tt A 5 X T ST A LI T R A A A UE S L HE DX et R S 1 A A B A A
P8 THI 300 » B T 32 M DX T T M e 2 2 o b S AR5 4 A A L 23 3t 1 L I PR RS0 S A D e 2 0 3 A
{EF HE D 22 9 3 AF s BR A A e A2 A I R

AT FH AL 3R Sz Rb/ St fELAE R UM B A bn BEAT DRI U 5 o Xk 391 T 1y I 2 Ak 388 ey B2 21 81
m i JZ SR R R 5 R AL KT-6 K& Niton XL3t 950 FH52UH" 1 70 Hr AL kAT 4 A 48 4 3% 25 w85 7 i 5 00 4 )
HEBEC 5 em. a8 FISCRRET TR J7 3 08 552 D00 i A 25 ol 2 A 9 308 A o 20 9 3 T 1) A R 45 5 1) 1l 52 10
Rb/Sr (B A% Al 58 55 M52 AU TR b 4T LU IE 2 A 988 DU B iy oy e A A R AT A 32

1 23 3t B4 4E

LU FE 25 07 T 1 AR A I B B3 DA AR 22 ke b ZE M TET RN T 1 km® , DO ] B B 20460 (I 1) o L BE 25 b A
Hrp s e R 8 I A T IR Z ORAFRT 56 RN T & 67 e TR IR vl A& %y bk
FPOH A LR A g E " IR E BT A R T 2005 4R 9 H 24 HABMIT RS . 2011 AFE006 O [ 1 %R
P 275 — b Y AR WL I AF 5

L HE #2022 D7 T 58 461 3
BB FEAR N OB B T 3 AR E
TE 45 4 52 HE AR Iy B, 90 1 4k T 1 ]
W o R IR RSk
LT A 56 (H H IF A 0 — A ) B
U 2, Fh R g 3R R —
YA (Maar lake) #53 ,

L FE 20 R i 2 A — 2 —
B RE A BRI R I
FIEA  HACER LS A A8 X T R
s ST AT XV R 5 B )2 R
BT e e Kl s RO TR 2 %t B W ME G EE
TAXM@EM LR WAL Fig. 1 The geographical map of Shanwang basin




AR YR S5 - 1L 3 - T 3% S TR IR AR Y I I i B < 3.

] F =401 DU ZR X0 J2 o AR 38 W AR X )2 BRI E o3 0 R0 5 28 L2 L L RE A S22 (A 2)
IIEHE—E R T T4 AL RA R Z EBRKBIIA TR R A K B MR . B
ZANER Y T ER O B A S T EE K A R TR A LR R S A s B SR LN S L
R e B R R T ME S A A s R R K B R DU R B R BE K B ES AL R TP K G TR R UA
PR AT SAA Ar CREBE FRA A B B S DI S ) R AT S 4 S 2R M L B ) 45D o B O 2R 1
RGBS PR R TR R

AR BRME HERE | g
. X ) ; BRI
FIR| G| B 4 & KRS |(1:1000)] /m
J: ...r
R Higf, HE KEE
o | &Y 3050 ZRFBT A, BE
%
il
R PR R EE 8 2 R
g | NS n 55~73 ZEHRFALRZRE. M ZRE
i - =
I = === WE. REARSE. e,
| ¥ Br| NS [=—— 1 5-20 BRBEERE, FifK
BH. X¥EZXRRADE
i Si— Si
il — Si —
EFI - — Si
|k B | NS S 327 BT 2
B F——
# # . : IRE . REE. KRG
S R RE . R K
BYYNS L) 020 ZRFRERE . BE
% r
q:
BRE., TERE. S
ol NN LZRe. KEAH
r 70 R
il

B2 WLWEFERESHEIKE

Fig. 2 The composite columnar section of Neogene period of Shanwang
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Fig. 3 The composite time scale of Shanwang formation
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Tab. 1 The corresponding relationship between depth and time profile of diatomite
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18.314
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18.386
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18.422
18.434
18.446
18.458
18.470
18.482
18.494
18.506
18.518
18.530

R /m AFAR/Ma W /m AFAR/Ma WE/m AFAC/Ma
1.5 18.074 8.4 18.224 15.3 18.380
2.0 18.094 9.2 18.244 16.2 18.410
3.2 18.126 10.4 18.281 17.6 18.430
4.3 18.146 11.4 18.298 18.3 18.452
5.2 18.168 12.5 18.318 19.1 18.472
6.6 18.187 13.0 18.338 20.2 18.494

7.2 18.207 14.6 18.359 21.6 18.524
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Fig. 4 The properties of magnetic susceptibility, the ratio of Rb/Sr and paleoclimate of diatomaceous shale

section of Shanwang formation under the time scale tuned with insolation curve
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Fig. 5 Diatom characteristics of Shanwang formation
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