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Abstract The 21* century is the era of big data, and the new scientific research paradigm and knowledge discovery driven by data
and models has become a new trend in scientific field. In this paper, we introduce the DDE-database of igneous rocks constructed
under the framework of Deep-time Digital Earth (DDE), an international big science program. The database is built based on the
knowledge system of petrology with the idea of ‘data + mapping + research’, and includes a backend service ( Cloud), a website
(Web) and a scientific research work platform ( Desktop). The main data come from published literatures, our team’s data, laboratory
analyzed data and the interconnection of international databases, which cover important orogenic belts, cratons and part of the oceans
(TIODP data) on the earth. In addition, 22 thematic databases of regional and special fields have been set up. The data are also
available on the website and the research platform. The data type of this database include rock types, occurrence, spatial information,
geological background, geochronology, geochemistry, (Sr-Nd-Hf-Pb-O) isotopes and non-traditional isotopes. Compared with the most
widely used databases in the world, this database has such advantages as follows: (1) the design concept is based on ‘data-mapping-
research’ , with a platform for mapping and research; (2) more thematic databases are constructed, which attracts more expert
participates and creates an advantage in some regions and fields (e. g , Central Asia Orogenic Belt, emerging isotopes, etc. ); (3)
most primarily data sets are enriched with geochronological, as well as longitude and latitude, seamlessly integrated with geographic
map polygons; (4) the researchers can adjust their database structures in time according to new developments and demands, without
writing new codes; (5) the powerful DDE platform can provide favorable suppuration for the interconnection and cooperation with
international relevant databases. Based on the core data ( geochronology, isotopes, etc. ) of the DDE-database, research progress has
been made in study of major geoscientific issues, such as the complex process of continental assemblage, crustal growth, and the
compositional architecture and evolution of the deep Earth.
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« RICZ S T A IR 5T & B R (2019YFA0708600 ) | [H 5% H 4R Bl 2% 3k 4 101 H (41830216 , U2244217 . 92162322 , 42161144007 |
41830216 .41802074) = [E 4t JFi 8 25 J5y 101 H ( DD20221647 . DD20190370 . DD20190685 . DD20190001 ) ., [E b th 2% 3% 35 H IGCP 662 FIix
H T Bk ( DDE ) KRR A B 8.
F—EER N 3,5 ,1959 4, WHFE 0T, T LA U0, Ak 24 Bl , RS I | TR i A 5 R #E AT, E-mail: taowang

@ cags. ac. cn



874 Acta Petrologica Sinica £ %53 2024, 40(3) http ://www. ysxb. ac. cn

W OE 21 R RRENHAR, B RIS THORFARHERXNE oim LR A SESRFRRANES . A8
T "R #F #3k” (Deep-time Digital Earth, DDE) B Ff KA 3T XIARR T #5249 DDE-5 3 5 598 & 1% 8048 B 0L 5% +
BB + R AR ERR KT ERERIA AR MET BRBHEE, OFKE GRS (=) M3k (Web i) o451
IHFE(REWH) . HEZERBTATFREGSK LA, EB TR RAKES, TR AR ELZE LW L350 R
D FE(RFAIRMIE) S, WO, TR T T 2 MR BT HRMEE, HEEA A EREELER PR ZAMLE
FEAAT L ARFR G WA (Sr-Nd-Hf-Pb-0) Rz Z R B G (R#34) AL £ 4%, 5RFRF A WA X3 EM
Yo, KB RE A A TR (1) “5-B-" 45— kg%t 8%, A BB AL L) ME AL Fh, MBMET 22 4
FAHEE, RS —RE RS RIE R, LRI (e T B SRR EF) BB (3) s KRBT
BN T FH 2 EEFN T L (DAET FHE R TOMREN G L EAERATALKEAEMOREREHE, B R
FREH B, (S)ARKYDDE T & 4B, A5 BRA ARBE LR LBRET AH L4, %5, 50 DDE-2 % # H3%E %
S HIE(FRF R ESF) , AL REH0EE oA K WRERDRARRA L EATF T REKAAFFEHRAITT

WG T — LR, LA I R TS BB I 09 8 R B AT ERE L

KEEH
FEESES  P588.1; P597

21 AL KRB Y AR (Lynch, 2008) , KK dl 51 & 19
SRR E AT U TR SRR ORI, B + AL
KB N BRI AT 5 AR I i 2 AR
T ) & J Fa H (Ahmed , 2017 ; B [¥] 55,2018 ; Wang et
al., 2021) , [RJI, HhIRBL 240 16 2 7 1) IR R e Bl 2 3 A
B H R, T AN ) R AR S A TR AR S . 1R
HRT, B EBREZ R R BT 3K (Deep-time
Digital Earth, f&/#% DDE) [EFr KR40, IF B LA B bR
HA G IR KRS 5, 2 bR 3R F 7 S &
(IUGS) PhZ xS it , IR A TUGS 55— J50A ] 1 [ b
KEFETERI, 32 T 2019 48 2 A 7EJLaT ExXNS 3, DDE ¥
RAET MK BT ACAE TR A s, Sl G H AR A
Tl iy P AR SR 10 T b 2, T R B Bl R
BRA: iy U ) BORNASUAE ARTEA , U ABR T B IR R
P18 7 W43 A1 AR, S 0 BT 1 0 T P RE 28 11 K X A
PRI E o X — TR T A kA T BESE N BLA
BHER I, R A~ R L AT N (] 5L 1) R 4DUR
WEREE , (sl HARB IS A7 it | 3 52 A 52 HTRHIF £ 8 (Wang et al.
2021),

Mo IRBE A7 S~ R A 0 B B IR TR
ODWNEMEE SN, &0 CaRoa) RUMFEHERY) BT, Fi 2
TR B Rl o a HE ORI T MR T, $ it T R
YIS 3 07245 B AR DRI B RS M BRI 1 = AT
( Deep-time Digital Deep Earth, DDDE) , DDE-A#47 (53 %)
TARAL, B} DDE-OncPetrology f 74t 4 51 (2019 4) f 6 4~
DDE “#R} TARH Z — , T2 5T 40 o 3 B e, R R A
FEEDFTET- 6 RIS IR R R 27 5 HAb 2B
LR AVESZTMT-& , TFRA B2, HEsh Bk B 2= Ca
Ko ) A REARI MBI L & - R iR s Jm 8 g R Rl
R, #5E A HBRVE A W) 5T 20 i T8 1 A5 T R M Bk
FLfm i, AT T8 A A I RE S, A T — L8
P ATT EE, 22007 R TSR o

B R RIEE AT 6 - -7 =45 —18 ;DDE

AT L AR 2 0 S, UK (K0 + %i [
(&) + W58 (30) = A — A it e 128 S B, 7 290 403 e e 14
BEARZER TIRE B WA I R DL, J BER R B BRI AT S 1%
HIF9E TARAEHE S R 38 3l 9 o S e 9F 5 5 T e 31 i £
o WITFE Z AR TARE R 25 AR OF
R B E R

1 R AMT B Aol

Bl BT BRI I H R AW K g, A Ca
) M EHE (FHIC A A2 bakfb2s AR a7 28 4
W5 ) BRI . B NS E AU HI ey B E Ak 2
FERECHE 5 A8 T E R R IR A EE I, A —
Bt b B o A B R (5K R SR, 2020) o il B, SE R R
EarthChem B8 2 (a0 % HIRkb AERF) , BB HA
T PetDB NAVDAT 5%l 5 41 5045 122 5 75 [E Mainz K411
Max Planck fb22BF52 filf 37 (1) GEOROC 5 7 i 3K £k 2= 48
P N R B SR B IR AR 3L 1) GeoGratis $U47E 4 (LS & &
AR b 2 AR AR 2 SCRD) 5 U R b ST A A R A T Y
OpenGeoscience ¥ (HuTTE] L BRY) HL 07 i A9 5
A B S ) s MR R 2 S 1Y Earth BYTE £5478 e (4RAX
MR SR RALR ) o BB R E R ST
TSl DV RSO P T HRAS T ARG AR FE R ( Chapman
and Kapp, 2017 ; Vlasceanu et al. , 2021) . [E NP BB ¥
Hh L BTREE BE SE RIS LA Al S (G ) — 28 m A
FH AR A 15 AT AS W7 S0 0 58 35 14 M 5 A= ) A1
HHi A (GBDB) Z 8h, HoAty — 6224 14 B 4l P A ) B AR 452 1k
EH BT,

BT, EPs 58 A 5 IR A G a8 1T s iy 2
EarthChem il GEOROC $tffi ¢, T Tl % HLHEA T/ S 41

1.1 EarthChem #¥{3EE
EarthChem ( Geochemical Databases for the Earth, www.



EA%: DDE-Z R EREEM T HEL B

earthchem. org ) BCHfi 4 2 I AT d 6 FH R 5 185 B8R 119 2 9 Bd
PERVBCEAG AR IR o H ST e ) 2 il i S S — I M 2% 5
% PetDB, GEOROC Fi1 NAVDAT =™ 3= %5 19 B0 4% JoE i 1258
Ko 2005 4F, EarthChem $0df 1 fi i 7. A © 9 Kl 4 2R
Gt K53 HAU R 7R 10 s G — A7 T A S B %
[FJIRE, O 46 WF 5 % 0 19 m] 9 A K b o A TR H AT,
EarthChem %45 7 1 2 22 ) B8 60 4F - Bodl A 30 T 40 1 %
Google Earth Tt FEZ 3 B W7 , I L Xk A5 45 R S i A4k
1) TAS P Fl Harker P al B4 0T T HL

EarthChem $i /#1217 — &8s R 4, 1 B ek b2 K
Vil SEE R A ER o2 e R A A A e,
T A ER A R P A R 2n A A BN B R G, I AN ]
WA PR Rl P, 6 R A B2 50 A0S B TR (Walker et
al. , 2005) ; EarthChem {4 78 22 48 1 ) 4 2 (1T ORI #5 A
AR , o R 12 B AR o A B I G D e AT I 55
TAFERIBRABESE, 57 A T ARG HRCR AR 228 e SCR AT
CININg 3 € iaibkIeiTn

1.2 GEOROC #iEE

GEOROC ( Geochemistry of Rocks of the Oceans and
Continents ) %4 5 2 Cfi FEE P o 7 b R A0~ B 2 , o 7
Max Planck {b2#8F % BT %) Biirbel Sarbas {8 -1 #F 97 /N2H 11
ST BCRIEY . GEOROC A5 At N I & JC 1l LB B AR
Bl G MR K A8 B K I 8, 2023 4F 6 A 1 H HT
JE Bl e AL LR A i 640100 1, SCHR 21370 G5, 70 B £
2402280 4%, HN B IE(E 35116090 4>, GEOROC H] 7 #74%
VR SCHR S RFREE B ER AL bR (246 5 ) AL on R (L 4h £
i W TR AR R ) & A A R R
#7730, GEOROC f45 (& I 55 76 T o 4% 25 T oA [ et
XS EHRIEAT T A UL esv S, AT ELE R 8, O AR
T, GEOROC & 244 3] EarthChem ¥4 i .

1.3 HAEHEE

R 3 2 ADEE PR Z A, [ A AR A — S8 H A A DG AR
a1 Ban, 36 E 3 BE A s (USGS) s e h S/ & i a
L ER 1L 2% B3 2 (£ #F National Geochemical Database:
Rock) , H HATHLAT 414304 J04F Sl i, Horb s 38 s sk ik
FHRARA 172, wEEZHHE N JUHERBTFE TS
HE I P (WA A, 1989 3 446 5 45, 1991 Bl B 4F
55,1997 ; 1 QNAH , 1999 ) , oty BUAL BIF T ATLAL) 12 3 ST 1 —
SO A B PR (E R, 2008 5 K 0 45, 2012 5 4% F ] 4F,
2015) , fign, b E s R E BRI A A T E Ak o OE
K A ][] 7 2R 5 A A B Ak 50 v Il 3 5 )y
LB R OCE R R AN E B A B U B s
Hea R AR R AR (R b R B T M b kAl
SERFSEIT TR SR TS ) A o (H X SR AR A, L
NSRBI | B Z 22 580 4R B AR Y ST 4 4 A 28 HL

875

el MELLORIE SR AR A RO TE LRSS o A7 SR A TR 20 1
OUULEKA R AF (2020) o AEAFR, R ERLABEWIT UG B T4
ARG %G B AT R B R CR B
U BHE ARG PR 27 AR SR BT I, H AT - 5 TR R
PHEOSCHIRGER 2 1.7 125

M N SNE A HER AL 2 A S B R BLROR T, H ATE
FAAE—LE R (1) 280 C AR, SO A7
BB LT AR 5 (2) Tk AR, RGEEAE A A [
AR B AU R B rIE S (5 B A2, A e A %
F AL EIESCH ISR (3) RO 5 (4) BBy
PR S HF & (Z P R TR 5 ) 5 (5)
BRZ ATV B Rl B DB + BRI + SR T —
RACHI BT 5 , XM LAIT R 42 i AR AR B3 HT o

PR 72 DRI 7 R ™ [ B AR A3 R g 4 3l T,
SETPHC S G A AR T B A AR
SRR TT R BRI, 32 IR 73 Fr N L R i ke 5%
PR IR L AR A

2 DDE-& 3 Bls B

IR, DDE-& 5 5 e Rl A0 M 1 30 R AR 2R, AT
TR

2.1 HHRKIR

A AR P i A o R R T Y B e A s e
AT o DDE-SJCEHUE PR, B 2R IEA 4 Fh: (1) 2
FEAR W SCHR; (2) A5 H 4 W58 141 BL 3R A5 1Y 0 1l 24 5
(3) S 2 MRS -l 5 (4) — L8 E PR 2L (IR PR R T
) & At AR A A RO R B R KR B
BEAh 3 B EAT S TTIREAE - &, STk AT LSRN
2.1.1  UHREHE

ANTFR B SCHIREEE 2 H 1T DDE-5- 5 8 500 e i %2
Bk, HA B A R, 3 TR A B RO X 3
NS AUMES G 15, T e S AL 0 K 1 R s
J5 }% DDE V15 L) Deep Scholar W85 6 Sk b HAHSCAH
oS85, 2R Deep Shovel il H E I (1 Pdf FA%EHE LR EL
BRAT: | SRR A A SC 7 Hh AR ICECHE , 113 ] DDE 5 5L 4k A
BAFIAS AT & B 300k LR, BT A8 S kA i A ab 21, 1
FIE BALEOR 1842 R b4 RO R EAR A

KR P S B A R A S AR L 1) 22 26 (R L A 4R
2 BRI TR G B E R, WEAcE P A
o, 808 WNEIF PR, B HR 200 H 20T & 1 5 (&
24 % B S BT, B 2 24 8] Knowledgefusion H1, 1F
TR GBI G DL A S RIS . R
FIH] DDE ~F- & iy 245 5 HARLIE , 99 28 5 4 SCHRAE 4 e
AR B IE R

Ak, Xof—ef etk g , 5% F Human-Al Collaboration



876 Acta Petrologica Sinica £ %53 2024, 40(3)

FESE, JFSE AR L S 4, He T ATEMI B BAR, M E A X
HRAN b T 538 Il S Y SCHR A, R T AR T8 5 AL 3] (NLP)
SR N IR R s NI TR AR N I DS PN 7 SRS e A
o) A3 20 S b BRORE 2 SORY oh 5 A SRR A G Y
e ks Al S0, I 52 U 15 B 45 40 A s k47
5%

2.1.2 FPNEm S

IR AR PRI 202 5 P BN A B A DG R A R
FEHUE AR 22 % R 58 T BN o 32 1 BAA S0 A 525 37 2 7
T AITSE A I I AR R A LR W B A, 7 it TR 2
BEE , BRAR o O R SRR A7 = 5 S AR, i &
EWHEERE . MO, I H — L E NG VER BN, AT %7
Bl b2 S A
2.1.3  FExE R

ARG B IEETR T, S = MR ¥ sh 5 8 3h
PRSI0 T M 2 30 2 7 A I IR RO R A R R
A b TR 45 2 B A ) D 8, MR SR AR AIE T SE g
I Y S8 B PR R ik T IS SRR ST N BLRE B R )
RS 48 R HCHE 0% A 5 [T st R v 7 52 0 3 5 40 1 1) P
IR T B S B I SR LA
2.1.4 AREHKECE)

St VAR, R4 1 A7AEAR 22 HILR A6 21> S AN £ 7%
MR . —SRBR R A T Sl e b, X S R
SRR TR, o fif O NI T 5 55 — 28— 26> A R
AL B X S B IR N Z AL, R BE R SRR I
R

ANEHEZE (] DDE Geoscience DataExpo, JT i 4 BRE IR
IR, BT — LK RO . AR e B AR, IR R
W T iR U5, LA SE 22 N5 S PR TE

AN, KRR EPRZH 2 DDE $244t 1 I0DP 11 546 3¢
ALEGERE . ARUAE SRR N7, Bl 1241 15 A5 SCHR AN B R0 1K
BRAORL, 4 5 5 a5 T B, I S JR bR E L
HEANORAEELIR T T REEE R B AT, X 2k B
o RN FE SRR T LR BRI 1000 S50
2.1.5 ERETHRISE

AR RS A S E TR s, A2 Mg
DURREE 2, SR AR E B R E " AR
BB BN BT , A0 B S AR R O P . £
i PR 2 4 8 b i 5 e DR o kA 15 B, 10 i Tk Y
el IR TR B K 28 T AN R R AL 2 D (L4540
BN s 5 B B O EdE, AEBIDFRT & B
AN R 5 () ) 3R RS0 AT S8t , 76 &5 o ik
P LA AR ISR P 5 T A B A0S mT e 3 48 W)
FEAE PR R FF LS SR B, J e ik AL B, DAt
IR PR R SRR I . TP EE B E

2.2 HEXRBSHIRE
FUAT, 9025 M (1) DDE-35 3 0 200 P B S I 3 2

http ://www. ysxb. ac. cn

i (D) m e (e dh) SEA g 1, 52K T R M3
AR R (226 B ) B 545 5 (2) I e,
Bl ngt £1 U-Pb 484027 TR BRI 424 Rb-Sr-Sm-Nd-Pb-
HE-Li [/ 2 R AL G A £ % 674 HE-0-U-Th-He fIG i #44F
QAR B2 30 T7 2 4%, ¥ M e BREE B 1L | S
VAR CRTPERE TR A A HOoa B 5580 AR 86 A
Wb I 58 o B I B A B

WeAh Ry TR H X A U SR PRI 3 AR 3
CA W RS, 0L T 22 SRR . s Rk
— ST IR Y, 0 BT L T O AR M O () |
R (e ) AL SO R 45 73— 2R e BHIT
(e UEIR ENEIEE SPQITE QPN 22 S SN i el = &)
BT DIORE A TR B A SR e A IR AR
R (HR) B3 s SRS B O iR TR AR A
AR BRI

3 Bdue g a5 S hiE

3.1 “¥-B-30" = — @it B

AEE PR BORE T 5 S E TR R URE S A0, B
JHB-B -0 = — R RMFELS R = + i Bk
T,

(1) # A RPUA R . AR AT LR A B
B (HE) XA AR G R E R, @ aKE
AR h 2600 2415 5 Ca 3 A 1mi0) A4, T 1 48 K
ZHCEHERE R AN KRB ARE, S0RBIE
KT PRIRRL S SR I KRG, I 2% T ok
HBE AN TS TR

(2) FETHUAR R B A A1 328, LR A% L, BT 8
PEPESEH o IR A R B B AR RIS A 2 (RE L) Hl i
IR B o PR, Bl 2 i AR AL, T
LI 30 A v 5l , 1o TR0

(3) AR A 2 181 °F & FIRL# T 5 50 DDE-5 3%
ERCE PR B F bR, B A o P & B A R 55 o, B
1B RHTRET . B, AR E R TR &,
T I A I A A R W 58 R R A R T B e 4 T
B IR R -3 = — R R U R S ST & RIREn
FE TR BT A G P FIBE S A IS P 65 0 3R A EL
P PE MR, B2 5T B AT GEOROC  EarthChem %45
Bz A

B 2 M G (https : // petrology. deep-time. org/ ) 1, 754314
BT RS0 AL R R AT R (1) o BRI
JE— AR BE RS (A28 BEE B R M R H )
TEF UM, IR FREHE Y, A48 25 K 22 L K
PaPE o TEAT AR , 2 A& 2855 0 TR, 4 435 255 Ak A9 SIE.
HREE RRRE KGR RIEE . TET 7, #e it 2k
A, AR R AT 8 R G0 TR 1R B R T



EA%: DDE-Z R EREEM T HEL B

Aboutv  Datav

- o
TS Sutavese

f,. < Deep-time
/ (‘ Digital Earth

Major Database -+
Igneous rocks

Zircon Age
Element

Nd Isotope

Hf Isotope

Other Isotopes
more

Thematic

Database

Igneous rocks of NW.

China (Xinjiang)

Igneous rocks of South

China

Non-traditional Stable

Isotope Data

Igneous rocks of North

China Craton

Igneous rocks of SW China o 5 :

(Tibet) o | °
Igneous rocks of g’ - orr . B4’
: wioundland Fol ﬂ% =
lewfoundlan ‘_ e s kS .
Appalachians |_5000 km | g i 3

Inneoiis Racks fram
¢ e——

Sample points

871

Maps v Publications v

and related rocks of Asia

i EEFEME
Granitoid map of CAOB

istry ¢ z

i1y

13 N
—  Granitoid and related
fributors

intrusive rocks of North v
 —— )

K1 a3 A8 R 32 v v (https ;. // petrology. deep-time. org/ )
Fig. 1 Web of the DDE-OnePetrology database (https ://petrology. deep-time. org/ )

IR A SRCA AT o A B4R B O A i 11 T 1)
AN B 3 e BB T, S BN A% 26 © A Bt 128 B AR L3
AT B R R AR L S BUE Hoa Bm A I i
SR

3.2 HRESZMSRS

BARPEFI = + i IR G o RUR d, 5800 R - OF
PRERAE + BWF R T BT B R R R P R
4t (DDE-OnePetrology ) . DARE L RO, IKE T 172 24
B,y M OCIE TR E (1 2) o ARKUHE 20 45 4 4 1 1 T =2 Ak
J&, K Arangodb + PostGIS + DSpace” £ A 4 @t , B0 A 51
AR R , AT RS , BV IR H AR E A 4
a5 50, AT R AR~ Bk e G P Y 1D ) 24 T s 8
B, 2R AT LU S B g 4R ROk B AT R, JF B 3
HoAg LU A A% 0 B 8008 5 R — ML B R A L
A B 5 9m E TS TI6E, A B C 4, w]
DA R 3 2 27 R G PR IR, Als BEOEA A RHIE A
SIS

A ZE AL 3R T Arangodb + PostGIS + DSpace” £ A,
FEAit Al e v B 45 K AL A AR 254 A 8l s SR FastAPT JF
MR 55 % APL, 30 Neginx £5 8 % 55 GRS A 22 s 07 o) A 555
AL IS PyQT SEH AR Web 3 1 45 1] 3yt BHIF TAEF- 5 0
Ferpr R DSpace £ A 1 1 ATLAL 1R 7 R G R A7 fif
FAE PR FIRHIE SR ; Arangodb FHOR A IE 2544 11 4
B 3 3o AR e AR 1 — ity X R T R, S IR RS
R — AL A it 5 15 0] 5 PostGIS R A7 it £ J 1 23 18] K04
AP G S — AR T A i) R R AT AL

B S e = N S i N W e 1 8
SRR AT TR GY REE BRI S O, 3 A G R
AR RE T , i S SEIF GIS I 28 B L 7Y | S BT 25 0 o it
25 R BAE AT ) 3 2548 B

B BEROAR IR T 2RI (1 = +3 %) - (1) )5
BIGF () FRAR R B 5 AR — AL 4 2L, WebGIS
M d5 25 o il TR S5 SE B 55 B 45 5 A B, Dy s Bt
SRPEPE R A B 2 L Lk B S T BE Y IR B I 5.
(2) W3k (Web i)« X ANE AL /R 1717 Wi, L hitps </
petrology. deep-time. org. FIRAEME i 7] FBHIT T H ZkfF
(Bl % & M s ) Web Uil A o (3) BHIF AR 6 (5
T ) < C/S S 1A P, ] T Al Ak B | s 1 RE T 55 R R
EWTTE . YR, nad BT B R SRR Y
FSIEORT . 2T A M 5, FE P 25 H Web i 2 fiE 5 =
o (4)Rshim App (B3l ) « 2 T 070 B e 5 19 -1 -3
=R, 6 T B ANT BT . F AT IE/E DDE 48—
MURIF B

3.3 HRETFE

TEA I B P B Al b, R R R B BOR AR A 52
B, S BOCHE R 5 AR AR D] (G ) BETALIE , 2 il 2 T I 1
IR AT AR 1, T I 1 43 26 Y A Ak g 1B 5 2R 5 B
7. RTEHEA 2 URE.
3.3.1 W&k

PEAUL T ORI He i R Ly 43R B X R 51 5 20 A
(B kb 3E ks 3oa B WA H oA | E
BAEE LU AEACE R E B i L 5 0 B



878 Acta Petrologica Sinica £ %53 2024, 40(3)

http ://www. ysxb. ac. cn

i =
W3k (webii) B TAEFE (R %3 APP
3G
e & & &

| | APPREE N, N, s, %
i Nginx Nginx ginx A
fF ES
% A
ZS 1
[ #
: Y
& e DSpace IR (&3
= o [ GeoServer %Dgﬁ:&?&% =

S X

L) IEPServer
Solr PubllcCMS

—

el @ [&]

RDS PG ArangoDB NAS

K2 DDE &3 a8 e SUA Y

Fig. 2 Structure of the DDE-OnePetrology database

T DR S e ] 5 T I e e P LR )
L URFERY N e B 1M A R A AR T
1L Nd JHE 5 250 [R7 2 &, o] 38 78 TR B A 58 A
5 REER AU A0 dn il SR T IR A A B R 2
WA R A A, =B R LT
REE A B 3 A%,

PR SR T RO AR A Y 20 P, D (8 ol P 2 e B
TAERG, B ShiRBUZ X I BT 5 28 1, 36 DA Sy 3
filh, AR B O RIS AT R B B TR, AR B
PEAE 12 DX AR T 17 1 O B0 9205, {8 FH 2 T DU B 4
e BT A A B AR T . S E R B
P B30 RS 2 B i i B8, B8 — e Y- & 1 EAT 20 BT
YEEIZEWEE , JH B O B A A B sl STk 45 88 72 . 4L
o RN 25T — 2 B2l
3.3.2 ®mAFR
IR S LA B R S mb A0 2 25 R e R 8
BRI (2 A 3hik- B Bhb) g lEl, B LA 3 A B0 ARk
WA TS A AR R LR, 7850 ) ks BE 41
FICE AR LA BN 1] Bk L L ARy

eS|
B
FRo e, R

SRR G 1T o AT R e B AU R AN A B AT, A
SRR i R B AR Bl A IR A A TR (0D Bl v A 3l
e B REALZ P AR I3 AT R AR A

HART 20k SCBLLAT D RE - (1) 155E DX 20 I D fE
B E X IR, O 5 1 345 % X B A s 9 1
(LG BB HG ] ROREREAR L3R ) MR B B A RIS 15 6
(IR HuERAL 2 R LR MR A2 55 ) o fdi F & mT LT
%, IR A O EREPERT TS 1 5 (2) B A EIE R A 33
B IRE KA — %V OB RO, A Sh-oF B S A KA
L, R AR A 8 T S v A (T e € R 40 B3 g
AR , 48 A 3l A s FESCSE KR, DL 4 T
B EEBI RS REAR TR 5 (3) 2 il DRI S A 18T, 25— RE 1Y
DX e PR A B 08 9 A B B A8 5, Tl ) 30 Dt
AR TR e 1 5 (4) e 0 B R RE R £, 0F AN ]
MR AR LB R 2 35 KA 2R e b b DR &
I ERG R R ISUE  A R B (5) a0k aa R R Y 4
BRIE T EIA = MR R 45 B sk BCa oA i 2
ANJE P B AT e e B AR B AR IR, BT AESC I |
GIMAEFIR A IR IR IS B, WE s (1) A o0



I4%. DDE-2 R 28R EM T AL B A 879

15 .
()
= = 10+ F
£ 10 =
S S
f +
S 3
T s 2 5
8 5
0 : : ‘ — 0 = ‘ - ‘ ‘
40 50 60 70 80 90 40 50 60 70 80 90
Si0,(%) Si0,(%)
3 —— ; 3 -
o TEER - © | 4 a2y @ L
26 AR Y A [
> L i <5 z . _
21" ’ I 2.2 - = 2
g Pl | ng’ - ‘//_
5 - 1.4 . =
1] -
I o BT L
s oL
0.5 1 15 ) 0.5 1 15 2
A/CNK A/CNK

B3 e AT ] 7 52 I 7 R A 3 L7 o e M Bk AL 2 R AR X E
IR UL DDE-EH G B 5 (ab) 23024 W3 L (B B S0 58 Lo o R TAS TR 5 (o od) 23 08 TSRS iy ] Bz 32 7 5 1

At A/NK-A/CNK

Fig. 3 Comparison of geochemistry of magmatic rocks from the Central Asia and Appalachian orogenic belts

The data from the databases in the DDE-OnePetrology; (a, b) TAS diagrams of magmatic rocks in the Central Asian and the Appalachian orogenic
belts, respectively; (c, d) A/NK vs. A/CNK diagrams of magmatic rocks in the Central Asian and the Appalachian orogenic belts, respectively

9 Nd [ £ P K AN A, U N [7) 7 3R A BECAFR IS (oo ) , Ll RS
L
3.4 MHITAR WP 3 Fr7R , S o3 HT R B T R ST AR ] L 4 32T 3 1

W5 E-EHIEHE N T GeoPyTool (Yu et al. ,2019) )3 45
KRS, HAETERE— B R RURIT AT i3 181 D BE , nTVE
T FEN AT KB LR G 43 B vl AL I i i A 3T Heo
TR T & AT LA 5 5K, KR 128 32 OB
USRI, HART R, 45 WA R 2 MO &R (B 3) .

6 I MK P B X I R R T ) il A% A e Y
S EHE T B, Qs A 73 28 (810, -K, O [&] [ TAS [
fiff Pearce [ ff AEIY-[A 12 2K S8 (10 N 1, 55 ) 55, RI AT 75
FUA SRR o mT MR SE H A, K2R A KR , AR
MISEOTRE . SR, W E SRR 4 A K S
B HARE G R B, X e S 80 b 4R T BE I His S 2
B AR SN B A B AR AR P , O T e R
FC, T REAAAE AR LR AL SR A TR S T
H, KA Bl v] LR 4 (AN o 4 Bl X)) $ i A
FHATREAFTER I 2 AR . D Ah 0 T B = [ 43 A 4
{BLER B o3 A 85 FE 43 BT S AR, W] L s — A>3 ()5 L, 465

o X PANIE LT 38 A ot 2R A QL TR Y 348 A 3 17 AR
Fo (HIE X PRIGAETE 1WA A A 257 W7 R R AE A 1
L 2 1 235 SR ROV J5 4L S B JHG SR 5 T 2 5 A ) AT 482
ESYNRESER VI LIF I ey N LI U TR 32
B EIX AT LA, 75 ZEO R R

SE WA L AR PR B A2 3 Ao B T P A
T L BT L ST 5 1147 5 A el BR 2 A ] o 3R
FHAE , IECT Bt 20 A ol LU AP I3 L7 5 2R e 26
ZRE HERR AL BRI 12 5 B B B0 Ll o s
WAAERS N e KRB IR AE R, Z 8O 5
TETR (7 ZR AL 5 T, PR3 1717 22 S5 ST (181 4) < v I 3
A7 AT Y ey () (AR — Hr BoBE AR (1) L F
A AR T 2SR A i T L 7 I 3 1A A AT
BAREY ey (0) ELANECE BIBEAAFIE (1o ) o ARG B
I R Ly R 1 D ML TR g 39 A s 1L (HRE P IE 3E
WA ZAERM T, Bon TR A3 ARG L A e



880 Acta Petrologica Sinica £ %53 2024, 40(3)

http ://www. ysxb. ac. cn

eNd(t)

A5 (o) i A

(b) B B 437 32 WE

. . . . . . ] -15
200 600 1000 1400 50 150
Age (Ma) g

il 4

200
K100 [

J

20 40

600 1000 = 1400
Age (Ma)

2500

20001

15001

tovo(Ma)

1000

500
() o Wit 1l 4

(d) B B2 iz 320

200 600 | 1000
Age (Ma) Bk 4

140020 40 200

" 600 ' 1000 1400 20 40
Age (Ma) Wik

P4 S A ] L I P R A i 1Ly Nl [ 57 2R AR X L (R UL DDE-e 8 R 1% )
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its controls on mineralization (after Wang et al. , 2023b)
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crust) of a large number of Nd isotope data. Sectors represent a continuous transition from highly primitive (juvenile crust 100% ) to highly evolved

(juvenile crust ~0% ) compositions. Concentric semi-circles with logarithmic coordinates denote the age range of the orogens

B s LAF I Y AR

(1) TBBARIRE 2 5 FRE g I, T2 Rt A S
Ji A [ N AR B R R B ; TR, 28 & VR AR e 3, 4 )
ST A R R EE S LAl EE A SO S M T
KR PE RN 2R R 1 T VB 2, % Ge Rl 3% AR e R
R AKTWEIRES, B Ses8dR TR, W5 3E
2 P BARIVR 24 G40 RN ST SR o 3 A1, AR 22 1 o ) 2 414
A AR IR B o AR B8 K 5% 0 2 4k 2 K 0
BRI KRB, (AR B 2 A S 7 6 5 R RN 48R
HEALH

Q) =L e E R 5%, IR L8 M 250 5k 4
(&1, R TR A i R B 25 I A B o T UK i LA A 080 o
A E (e Sag Sl IR e 2 e A AT g =
B, Gl A Lo RO 22 1) R BN Bs 21 X IR 28 A B/, o
i B AR AL 2 0 IR 5, AR 8 SR ALk B

(3) s E s 7 5 ik . 7 DDE CHEF , R A LK
PR, SE BT A5 R R AR Bk g 1A SR S
FNEAR AT B B A A AT — R Ak R RISl R e A T
B LS T E PR — RS K AW 6 . L3R I,
a5 HoAh £ A HOHR A B A8 IR 2 2T | 58 3 RO AR o A
I3 /34 2 ~3 4E4, 55 GEOROC , EarthChem 25 %32 J7E 52 BL .
BCHE A R

(4) e - - 307 = 5r— 7 T ™ KBRS R
ALHE R R RKBE R et g B SR E R iE— B R e 3kE K
A2 AL AR , #87 Hp A SR B s e A R R L R

1249, FRER T T 14 Ml 7 AR B X, A S e 3 ot Bk TR ) Jt
AT LR ZR T RG5O 5 A2 () BT
T, HRFEAT TSI R T R TR

BEAT AR KE8 12 A 2 AE 5 6 6 B it I8 FH LA 7~
N T RESFSOBT 5 T 1) B e AR B0 P 9 005 A 2 11T
BEHABETE -6, $7 50 5L DDE #E H A A A i) GeoGPT [
A

6 /hgh

VLR HE FIR 2O S, W10 Ml 1o 3 E Bl e
HE A HE: (1) )G G W55 ()5 (2) Mk (Web ¥i) ;
(3) BHIE AR5 (ST ) 5 (4) 3 3l (App) o Bd R I
BLAE N TF 22 18 SCHR WF 5 AT B R0 | 592 6 = 00 1
i AT A PR 0 LI L3 R B SRR

BRI - B A AR R A R R (E R
MIE S B ARG B A5 AR ek 4% Rb-Sr-
Sm-Nd-Pb-Hf-Li [f]{v 2% , #"#) Hf-O-U-Th-He 25 [a]{ Z 54 .
Bli 29 40 J7 2 2% 00 S AR B 1L | e fe K it
TERR AT o AN, O T A4 L IX A5 0 R IR A
P MR CA B TARSERE , 307 7 22 AL U . LR
RIE ST IR R, AN BT L 437 B2 BT 47 e o I (A
) KR (0 ) AR dL bl AR R A S — KR
BRI, AR LG8 A 00 3R B A Dot SE IR BN S . LA,
AR S IR e RER I



EA%: DDE-Z R EREEM T HEL B

5 P di AT SRR A L, A B o B AT A
e (1) “B-W-30 = — RBP4 2 1 FE 5
B, HAF T 3HERA IS, T 52 B4 R 2 BUs HEa
TARRIIAEAT 5 LS8 (2) HEUHE T 22 A>T U i
B EZ ARG RS G, R T R (RS ) A
G (ARSI R S ) B LM AL H s (3) Ba#k R T BB 42
P TS AR RS AR B A M T RS
P 23 748 A A0 i B T8 R 2 8 0 M e ) i 2 AR T 5
(4) QA T 2 AR AT UCHE BT (14 25 Ji A8 SR et 8] 4 50
PRSI HAR 5 DIRE; (5) A 38 K1 DDE - &5 30K, 5 [
B B P LI AR T R A

A A & CFACE AR AR ) 0B, (E IR R AR
Bl DA R Hre R KBRS ) R 4 R A 5 T A A
RHERA} 27 [R5 T T Tk

it AUUL/ERE] DDE KA K97 57 N £ s s i
JERKB TR, A R R R ER A R R B
AR Ty SRR Bl R 87 5% L 181 56 55 DDE {5 B AL 141
BATE R TR HR 5 AT 6 10y SRSl oA o o g A e i 1
g

References

Ahmed S E. 2017. Big and Complex Data Analysis: Methodologies and
Applications. Cham: Springer, 1 —385

Cawood PA. 2022. Untangling the history of oroclines and mountain
belts. National Science Review, 9(5) : nwab211

Chapman JB and Kapp P. 2017. Tibetan magmatism database.
Geochemistry, Geophysics, Geosystems, 18(11) : 4229 —-4234

Condie KC, Arndt N, Davaille A and Puetz SJ. 2017. Zircon age peaks:
Production or preservation of continental crust? Geosphere, 13(2):
227 -234

Dhuime B, Hawkesworth CJ, Delavault H and Cawood PA. 2018. Rates
of generation and destruction of the continental crust: Implications for
continental growth. Philosophical Transactions of the Royal Society
A Mathematical, Physical and Engineering Sciences, 376(2132) .
20170403

Evans DAD, Li ZX and Murphy JB. 2016. Four-dimensional context of
Earth’s supercontinents. In: Li ZX, Evans DAD and Murphy JB
(eds. ). Supercontinent Cycles through Earth History. Geological
Society, London, Special Publications, 424(1) . 1 - 14

Huang C, Li ZX and Zhang N. 2022. Will earth’s next supercontinent
assemble through the closure of the pacific ocean? National Science
Review, 9(12) : nwac205

Kroner A, Kovach V, Belousova E, Hegner E, Armstrong R,
Dolgopolova A, Seltmann R, Alexeiev DV, Hoffmann JE, Wong J,
Sun M, Cai K, Wang T, Tong Y, Wilde SA, Degtyarev KE and
Rytsk E. 2014. Reassessment of continental growth during the
accretionary history of the Central Asian Orogenic Belt. Gondwana
Research, 25(1): 103 - 125

Kroner A, Kovach V, Alexeiev D, Wang KL, Wong J, Degtyarev K and
Kozakov 1. 2017. No excessive crustal growth in the Central Asian
Orogenic Belt: Further evidence from field relationships and isotopic
data. Gondwana Research, 50. 135 — 166

Li ZX, Mitchell RN, Spencer CJ, Ernst R, Pisarevsky S, Kirscher U and
Murphy JB. 2019. Decoding Earth’s rhythms: Modulation of
supercontinent cycles by longer superocean episodes. Precambrian

887

Research, 323. 1 -5

Liu H, Sun WD, Zartman R and Tang M. 2019. Continuous plate
subduction marked by the rise of alkali magmatism 2. 1 billion years
ago. Nature Communications, 10(1) . 3408

Lu SN, Jiang MM, Chen AS and Hu ZD. 1997. A system of Sm-Nd
isotopic data base and re-interpretation on the Sm-Nd data. Journal
of Geology and Mineral Resources of North China, 12(4): 319 -
329 (in Chinese with English abstract).

Lynch C. 2008. Big data: How do your data grow? Nature, 455(7209) .
28 -29
Meert JG. 2005.

Transactions American Geophysical Union, 86(18) : 182

Qian LL, Luo WX, Yang H and Cai Y. 2015. A practical tool of
geological data management; System of igneous rock database
management system of China (CRDB). Yangtze River, 46(19):
105 =109 (in Chinese with English abstract)

Shang XR, Zeng GY and Li DX. 1989. Data base management system
and application programs for the research of volcanic rocks. Acta
Petrologica et Mineralogica, 8 (4): 331 — 337 (in Chinese with
English abstract)

Shang XR. 1999. Development and present condition of the igneous
database. Geological Review, 45 (Suppl. 1) : 26 —32 (in Chinese
with English abstract)

Vlasceanu M, Ducea MN, Luffi P, Barla A and Seghedi 1. 2021.
Carpathian-Pannonian ~ magmatism  database.
Geophysics, Geosystems, 22(9) . €2021GC009970

Walker JD, Lehnert KA, and Hofmann AW, Sarbas B and Carlson RW.
2005. EarthChem: International Collaboration for Solid Earth
Geochemistry in Geoinformatics. In; AGU Fall Meeting 2005, San
Francisco, CA, Abstract No. IN44A -03

Wang CS, Hazen RM, Cheng QM, Stephenson MH, Zhou CH, Fox P,
Shen SZ, Oberhinsli R, Hou ZQ, Ma XG, Feng ZQ, Fan JX, Ma
C, Hu XM, Luo B, Wang JL and Schiffries CM. 2021. The Deep-
Time Digital Earth program: Data-driven discovery in geosciences.
National Science Review, 8(9) : nwab027

Wang CY, Wang T, Lin SF, Cees van Staal. 2022. Geochemical
mapping of the Late- Devonian Ackley batholith in the Appalachian

Earth as an evolving planetary system. Eos,

Geochemistry ,

orogenic belt ( Newfoundland) and its control on mineralization of
critical metals. Acta Geologica Sinica, 96 (2):517 - 532 (in
Chinese with English abstract).

Wang T, Jahn BM, Kovach VP, Tong Y, Hong DW and Han BF. 2009.
Nd-Sr isotopic mapping of the Chinese Altai and implications for
continental growth in the Central Asian Orogenic Belt. Lithos, 110
(1-4).:359-372

Wang T, Wang XX, Guo L, Zhang L, Tong Y, Li S, Huang H and
Zhang JJ. 2017. Granitoid and tectonics. Acta Petrologica Sinica,
33(5) . 1459 - 1478 (in Chinese with English abstract).

Wang T and Hou ZQ. 2018. Isotopic mapping and deep material probing
(I): Revealing the compositional evolution of the lithosphere and
crustal growth processes. Earth Science Frontiers, 25(6): 1 - 19
(in Chinese with English abstract)

Wang T, Tong Y, Xiao WJ, Guo L, Windley BF, Donskaya T, Li S,
Tserendash N and Zhang JJ. 2022. Rollback, scissor-like closure of
the Mongol-Okhotsk Ocean and formation of an orocline; Magmatic
migration based on a large archive of age data. National Science
Review, 9(5) : nwab210

Wang T, Huang H, Yang LQ, Zheng YC, Xu B, Sun J, Hou T, Bao
XW, Zhang JJ, Zhu XS, Fan RL, Yin JY, Su YP and Hou ZQ.
2022. The methodological framework for deciphering 3-demensional
material architecture of the lithosphere. Acta Geologica Sinica, 96
(10) : 3589 -3618 (iin Chinese with English abstract)

Wang T, Tong Y, Huang H, Zhang HR, Guo L, Li ZX, Wang XX,
Eglington B, Li S, Zhang JJ, Donskaya TV, Petrov O, Zhang L,
Song P, Zhang XW and Wang CY. 2023a. Granitic record of the
assembly of the Asian continent. Earth-Science Reviews, 237
104298

Wang T, Huang H, Zhang JJ, Wang CY, Cao GY, Xiao WJ, Yang QD
and Bao XW. 2023b. Voluminous continental growth of the Altaids



888 Acta Petrologica Sinica £ %53 2024, 40(3)

and its control on metallogeny. National Science Review, 10(2):
nwac283
Wang T, Xiao W], Collins WJ, Tong Y, Hou ZQ, Huang H, Wang XX,
Lin SF, Seltmann R, Wang CY and Han BF. 2023c. Quantitative
through  isotopic
Communications Earth and Environment, 4(1) : 110

characterization ~ of  orogens mapping.

Wang XR. 2008. Research of geochemistry science data management and
application for North China Craton. Ph. D. Dissertation. Wuhan
China University of Geosciences ( Wuhan), 1 — 111 (in Chinese
with English abstract)

Xu WC, Wang YN, Wang P, Gao MF and Li TS. 1991. National
database of magmatic petrochemistry, mineral chemistry and
geochemistry. Acta Petrologica Sinica, 7(2) : 95 (in Chinese)

Yu QY, Bagas L, Yang PH and Zhang D. 2019. GeoPyTool: A cross-
platform software solution for common geological calculations and
plots. Geoscience Frontiers, 10(4) ; 1437 — 1447

Zhai MG, Yang SF, Chen NH and Chen HL. 2018. Big data epoch:
Challenges and opportunities for geology. Bulletin of Chinese
Academy of Sciences, 33(8): 825 - 831 (in Chinese with English
abstract )

Zhang C, Yu BS, Mo SL, Zheng RQ, Liu L and Liu XB. 2012. Design
and development of rock sample library based on Oracle. Chinese
Geological Education, 21 (2): 56 =59 (in Chinese with English
abstract )

Zhang Q, Ge C, Jiao ST, Yuan F, Zhang MM and Liu HY. 2019. The
deficiencies and possible solutions of TAS classification in the context
of big data. Geological Bulletin of China, 38(12) : 1943 — 1954 (in
Chinese with English abstract)

Zhang YH, Wang T, Jiao ST, Guo L, Fan RL, Wang YG and Zhang JJ.
2020. Review of igneous rock databases and their application
prospect. Geological Journal of China Universities, 26(1): 11 —26
(in Chinese with English abstract)

Zhou YZ, Chen S, Zhang Q, Xiao F, Wang SG, Liu YP and Jiao ST.
2018. Advances and prospects of big data and mathematical
geoscience. Acta Petrologica Sinica, 34(2) : 255 =263 (in Chinese
with English abstract)

Bt R 325 8 Sk

BN, £ . 2018, [RALIRIE SR BB (1) - #7R 5T
S USRS DO L . AT SR, 25(6) - 20 - 41

FEAAE, AN, PRECE, H1IEAE. 1997, Sm-Nd [FIO 3 POREIHRE R 4%
P S PORY RS . AU 74, 12(4) : 319 -329

BRAR, DT, WL, F5. 2015, — SR PR A ROR

http ://www. ysxb. ac. cn

TH—FE KA B EE AL (CRDB). ARKIT, 46
(19): 105 - 109

FIUAH, BGTH, 2EN . 1989, JKILE A R Uk AL B
FHLRG RN AT . B A0k, 8(4) : 331 -337

FIUNAR . 1999, K BCEBIRAER KR SHUR . HURIBTE, 45(86 1) .
26 -32

THMH, TV, MK, van Staal C. 2022. FafELRL 5 L4 (415F
2218 BTSRRI AE B o S R Ak 2 S R R LR 2 . R
4R, 96(2) : 517 =532

TV, THEEE, 304k, fkan, B0, 2500, ¥, REZE. 2017, fEi
HE R . HAER, 33(5) : 1459 - 1478

Tk, . 2018, AR SUEEYRHEN () « B85 A8
AR ST K . HeERTZ, 25(6): 1 -19

T, WO, rsk, L), R, PhE, R, BcEf, TkdEE,
HNZ SR, FakoT, BT, BRI 2022, R S4EE
A R AR IR IR RAE SR . MR, 96 (10) : 3589
-3618

TR . 2008, Al vahnim s R b 2 Bl A B0 00 B 8 R F AT
WEAE 3. BB P EHE R (R, 1-111

WS, THME, TF, @i, 22X, 1991, &EAERAEEA L
5 WA RIRAGE AR . A AR, 7(2) 2 95

BUE, A, BETE, BEDUK . 2018, JeRmat R Hfsndk
MRS . P ER2EBERE T, 33(8) : 825 - 831

TRER, TR, B, FBITR, XIBE, XIBER . 2012. FEF Oracle
WA ARA S E BT 5508, P EMEHE, 21(2) : 56 -59

JRHE, AR, BESPVE, g, TRUINT, XIE 2. 2019, 7R KBRS
TF TAS 53R R KT REM o T 6 . S fie, 38(12) -
1943 - 1954

IR, T, ST, $5E, I, EMRI, KA. 20200 [H
PSR A B o BUIR 5 RT3 . R A B 24T, 26 (1)« 11
-26

JEKEE, BRIE, SKHE, HOL, R, XIS, £5r% . 2018 K%K
65 B0t BRBL 2B 5 o R —— R 5 B R OB) 2 1 R
FE. TR, 34(2) . 255 -263



