2020 4F 2 A, %526 %, 55 1], 027-043 5( moORE ML O 4t
February 2020, Vol. 26, No.1, pp.027-043 Geological Journal of China Universities

DOI: 10.16108/1.issn1006-7493.2019102
Sl EEEE, B, B, 2020, TIETESERE 3 5 TR BAR R . DL Macrostrat B085 122 R 4[] =i
HoJFeFdl, 26 (1): 027-043

AR FHEEEES MR KREER =R HEE
I Macrostrat #{$& EE 4 i

BmEs, & B, WIS
WAEABT RATHHARERERLHE, GrAY MAREE TRER, §% 210023

WE: VIR (W) RMEHEREREZ N FE A A, AR LR, M2 R O S R T IR W DU R 8L
i, BN AMIAHAE T I Macrostrat 55 LIRS U | M2 22AH G b ML F AR . BEETIRE . 22 WAy
2. IR . HBTAEAGEE L HbIROUI SRS R AR A S, AR S T ROR I E RS, AR BRI A IR AR
SRAS R T I RE. SCRAH T EBRUURA CER 2 A SR B O, VR EE T 35 1 Macrostrat ZUHE 2 i 2544 B L3 T4
i, BRI HER (Deep-Time Digital Earth, DDE) TR LR ZIUE | L2 LZ IR KRB e 24t
ESEMS2 AEULEERL b, 0T T3 T R RO S8 A R ) B RS 441

K4 : Macrostrat; JEUE; BRI ; DURWETL; DU

FE4 S P588.2; P628+.4 SCERFRIRAD : XEHS: 1006-7493 (2020) 01-027-17

Advances on Sedimentary Database Building and Related Research:
Macrostrat As an Example

JIANG Jingxin, LI Chao, HU Xiumian®

State Key Laboratory of Mineral Deposit Research, School of Earth Sciences and Engineering, Nanjing University, Nanjing 210023

Abstract: Sedimentary rocks are the main rock type that constitutes the Earth's surface. During centuries a large amount of
sedimentological data have been accumulated and in the meanwhile comprehensive sedimentological databases, such as Macrostrat,
have established. With the rapid growth of data in all aspects of geology including sedimentology, as well as great breakthroughs in data
integration and analysis technology, it is possible to employ big-data analysis methods to explore the deep-time sedimentary process from
a global perspective. The currentpaper introduces the main sedimentological databases, and analyzes their structure in detail. The
innovative working mode of Macrostrat database is deciphered aiming to provide valuable experience for the sedimentological database
in the Deep-time Digital Earth (DDE) Big Science Program. The database will be multi-disciplinary, multi-scaled, multi-leveled and

opensource. Several study cases of employing big data analysis to solve scientific questions are also introduced here.
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Fig. 5 Schematic of stratigraphic quantification model at basin scale
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Fig. 7 Time series of the total number of sedimentary

packages in North America at Phanerozoic (from Peters, 2006)
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54 JEXBAAESEMNE

MR E AT B 5 TR A BUR KA
ZimdERz b, ek Huge, W2 AR
BOREEAL ), b REE— M A, R
A EIEI T, FRM R ANEE AT (Great Unconformity)
(Powell et al., 1875; Walcott, 1914; Yochelson, 2006;
Karlstrom and Timmons, 2012) . S E K AE G
JSC B PR AP AR O, B R el i e i R AT
KGRI RS ZA K (Sloss, 1963; Ronov et al.,
1980). VT4, Macrostrat LA Ak TAEAIHY
B A2 BRI A A N7 A SR RN T i R A

TR LA

Macrostrat i SEALTURRYIATRAS R BoR . T8
i AERZAE, TRYRBEN T 5sffz %,
W)€ R Z i K TR 9% 42 1 (Husson
and Peters, 2018; K[ 11) . iX—FJHIXF R LI TN
AT T BT (Peters, 2006; Husson and Peters,
2017; Karlstrom and Timmons, 2012) o 7 AWFIE K&
IR T2 I b 1 Sr% P 0 Uk A B2 R i A =R
WA W 824k (Keller and Schoene, 2012, 2018:
Condie et al., 2016; Ganne and Feng, 2017), P ittiX
FROCBM N S B S A KR . i, Keller 4
(2019) @S GETH A RkA TR PR i 3 £ 4R 0% . HE
MOEINIZR LR eHIOTERANES R, 8°07E
KAEEG TR, X RBF T AT AR 7e T
RMUURRTETRIG IR AL, o — 2l R/ FE T
AR T A2 (Clift et al., 2009; Jagoutz et al.,
2015) . Keller 5§ (2019) #k— 5l 2 5485 ¥ %)
BT AP =2 b 4 0B e 7 AT T A AR AL
H, S B 3.4~4.5 km B DK 4R feRE AT DL AR
WA R . X —45 R, oot R
CET R S5 PO R AR kR b 5 O
G W R TEIK S AL, R ] G 5 AN RS
Jo FE R 4 22 A M A i RO A L BT HE R R
(Peters and Gaines, 2012)
55 REEXEELENIEESIAM

KB BL 2 0 RF i 2 — SR A AT T B Aw

gL == Ronov, 1980(23k) :
== Macrostrat(Jt ) o :4;
1o H
IR! o
)
2,
=3
g8
=
1=
=)
2500 2000 1500 1000 500 0
HiL T A/ Ma
Macrostrat 35 % F1 Ronov A PFAL B4 s oo i 5 WA= i1 B9 0T
ERBMHZE S %

F11 ERUUBRY) FRARFNEIL (4 Keller et al., 2019 )

Fig. 11 The evolution of global sedimentary rock volume
(Revised after keller et al., 2019)
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FIRTEE, MR EEE VIR, E 222 Iuh A R
BT B s INTESCIR , REAZHE = A XT3 i Ay
A, XEEFITETE I BB (UREMH, 2019).

B1: 25 BN &2 0 0 i A
PR KA e ) 2 REPE IR S, i v )
LR 2SR N A M) RS A AN 2 RS ARG
(Schubert and Bottjer, 1992) ., #XTfi, EAESE, Peters
5 (2017) FEFHHLER P BRI M X B J=
A A A, AR TR AR,
R T SCHER T eSS E A B, Peters 1A
TR FESCHERTE R Stromatolite ()2 47)
FATARNL, XA X SR A ) S AR SR Y
RIFHEAT A ARTE SRR, SO R & R AR AN
EATHZE AR (R TE 7 & 2 A0 2 B
JG), TR ATEEERG SRS, R OCER . RE . R
R YL B A . dlad P 434 8000
RRABCSCHR, H L &2 A M HE ST IR
5 2 Macrostrat #i 2 EH K], Z5RERW . S2A
(1 H 05 OR A 3150 B A G, TS H RS
SR KA RS A, (Peters et al., 2017) .

1] 2 B TR MY 1 A U A TR
PRI IH K 3 DR A A Sy ol Aol 5 B 0 A T A
(Diessel, 1992; Ziegler et al., 2003) . #X1fi, IT4E
¥, PetersZ§ (2018) H:T Macrostrat &AL 1Y)
Bs R Bk FaR R E R, 15BN AR SR
Peters A1 BAF FH Macrostrat H1 5B 40 & M e AR M =F
JERACEE , H08H Matlab P& pRECK 3218 4%
SR E] P 2 b [l ] Gplates A ALLEE Je 7T
TWIRIERE oA, B ARAS L e X AT =
JEE i P[] 22 A o 370 R 2 T AR ) 1) ol 46 B O A
G, BRI BEROTRRYI & 4 B o A e S 2
VI R m A ER s, R A, Bl
FRARfEE AR, AR FENER BERRA AR Y FE Y I
g, I, Peters%E (2018) AN RTTAY) &E
bR, TSR A D RIE

1513 ;38 H AR DR 3 XY T i) 28 AL H
AEEPW, fRadk, s 1AL
AR VORI AL BTN G i AT o | IR Y T AL Bt )
B i (Ginsburg, 1982; Phillips and Slattery, 2006;
Ferrier et al., 2015, 2019) . #Rifj, IT4FEK, Peters
ZilYNTRUD NV EHIE S V& PN S QPO REY i
DUAR ) S () 48 A 2 3 ) O AR A i ) 2 4k

T2 5 11 T 22 A S B Bt b 2z i R ) 722 A B
MY (E 12; Peters, 2008; Peters and Husson,
2017) . A NEXMELVEFAZ, KA HrRIIR
il 2z ] LSS0 v v AR M ) A e (T 125
Peters, 2008), ‘Ef1ZRIMAHE R FH . KMt
12 AR AT LA Sy — 3 [ AL i [] e 3K 50 v AR 0 AR

AL A W) 7484k (Hannisdal and Peters, 2011) .
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Fig. 12 Sediments, genera and sea level co-variation during the

Phanerozoic (Revised after Hannisda and Peters, 2011)
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