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TAS-PF: Extended TAS diagram powered with probability field of big data
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1. School of Artificial Intelligence, Jilin International Studies University, Changchun 130117, China;
2. TAL Education Group, Beijing 100085, China

Abstract: Under the background of big data, the continuous growth of geological data poses challenges to traditional
discrimination diagrams represented by TAS: On one hand, the excessive data points within limited diagram space
reduce readability and hinder effective visualization; On the other hand, the input of new data into traditional diagrams
with outdated original data may lead to perturbation in classification boundaries, compromising the stability of
discrimination results and compatibility with existing literature plots. To solve the above problems, this study first
extends the previous research on TAS diagrams by constructing category partitions based on spatial positions for various
lithology labels in classic diagrams. The discrimination is made then on the basis of spatial relationship between location
of the data to be classified and category partitions, with results presented in data table to mitigate readability
degradation caused by the increase of data volume. Besides, over 240 000 entries of major element data of igneous rocks

are extracted from GEOROC database for TAS visualization and for kernel density analysis in terms of lithologic
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classification. The corresponding category probability field is constructed across the plotting coordinates based on the
analysis results. The probability is calculated by the position of the data to be classified in each probability field, and
the probability results of different lithologic labels are compared. Based on probability field, the known lithology label

data are used to distinguish the data to be classified, supplement the traditional classification boundary model and form

more quantitative discrimination results.

Key words: TAS diagram; igneous rock; lithologic classification; discrimination diagram; big data; probability field

0 3§

AR, B HBRRL AT A 23 90 FE A
FEARWTY K, 2 058 S B DO P 3 e a3,
T I IR A A 1 S 4 A 31 P S st G e )
g AR — R R EE T kB2 AH RIS L SR
A E AT, P )20 T 25 R SCaTE
FEL B, T KOBUE S FI KT TAS & i k2
FHORAT ISR 1 BERf R =0, SR, LA TAS AR
T R e A AR ), Hfe) B9 R s 5
BB, X LN X H 25 384 O RCE A, 5 A 1 i
), A SR A P Kt B — 7 MU, TAS &1 b i 52 3
(19 A — R R L, AR T B A T B
XFIE, A 2EH R 2R RUBE 05 sk Ak~ 5
FE , i GEOROC (Geochemistry of Rocks of the Oceans
and Continents, & AVFFERIKRAAHER{L2:) Fdl
J A TECAR T DATTAL RO 1 e 0 ) P A 20, A
58 S AT R 53 O 58 0 T Ik L s AR R R A
P2 B R fif.

AR S AT IR B B ARk
MR CE T SR ey da R e
TEX 5T A E S Rk ™, DL
b B B RAE TAS &I vh i e AN )5 28 19 43 A
DI H8 T TAS IR AAS 2 20 SR AL T i 15 fi
T &, SR e pif 57 = B IR 140 2830 FL JLAE
AR A 20 BRI G R LR BRI el o 5 5
LG A, P H T I A afE L) 5 A% 2 IR e e
2. AR HARAR SR I T i B2 7 X
— LR A e 2

Bl B B BT A2 X — AR Y 7
— PRl IR E M R, LA I A [
PR, 5840 OB A [ 8~ Y e . Bk )
TAS KIffer, w2 AR 2850 ] R A T 5 et

PRALE. XX RGO, TR ECA)— > J R 3o 3
AR R R AR, I S LA R RO R A ok
SR AN R BIAR S Z A A B B 2. S5 81, i m] L)
Xof IR A O B A T FE R SR IR, A S
Fe] LA Dy A T AR 4 2 AR 43 (R R
TR IR BT i A28 A SEARUN T B e B
HERE , FFARRDRA 5T ] 2

FExF BIAmlEE, AWFTE N G s | AR B A
T R T A FRA A ) (H IR R S I ) AR
TIAI R FEAL AR BE 7850 \E IR B A 0], i
A B R A A 280 5 A TAS B 43 25 XS AN DR i
FRRE AN Ry 3 B DR SRR I B A TR 4
o TR R 225 R B WA 2 B 48
Pl fifp i) JELZE TR, Ay T PRk 1) [ e DL TH &1 A g b
A R o, 5 AR U=y TR B AR o)
ESUL

AL TAS PEIfigp Sy B - —J7 A AT A
FEHIAS G Z R LT ok e 2 ML R 5 55— it
X B B 7 ) 8, Fl GEOROC $idi 122 Hh A i B
AR, VST B R R B R T
B IARBE IR, AR R s 2 AR B
5. & PR BRINYT R TAS B 2K A5 20 1 H0 51
GERBEG A O — I BE 45 R

ASCKIET Y (Probabilitr Field) #1531
TAS-PF #H 3¢ X % FF I & 4 T https://github.com/
GeoPyTool/TAS-PF , AR Y HIF 5% it #F )2 9 GEOROC %4l
JE SC M FF IR K A T https: /github.com/GeoPyTool/
GeoRocData.

1 ERAHR
1.1 RIFQETES
DL TAS &I 0 A0 26 i 3R Ak 27 540 8508 40 o =


http://www.fineprint.cn

o5 2 W

FRREFAE . TAS-PF . JEF REARMER A1 TAS 37 K i 257

it , RS by 2 e g Iy s ast ™, ek — 20 R e BT S
XA 7 s AR, T3 R 2 ) A SR R T
RIF AR X, 48 X 2 Ja) A iR i 2L kT
R B AR R, TR B 20k R 2
B P2, DL TAS i R AR 32 i 25 20 8L 1) 5]
PEIffE, LR AR Bt e ISR R A 7 AR 1T B R G
REZRMZBIRRG], G028 ST AT BB FF
FEAR Z R BR 2,

XFF 2 8 TAS BRI, AE X — T BT, B4k
P DO R B IR ] AP 31 S i T T A AR
1A 43 28300 S SR e 2 i o A %) B i i e A AR A 3
FARETTRE R RIS N B gk, Wl RERil
T B 2R X B RS gy e

FEX—T 5 T AL 50 R i [ SR T B % TR At L (1
XA T ARG R R E A S R . AN RIS
BTG B TR T AN R 04 4328300 ST AN [R]
FINZEE; SRAAR G280 A0 R B A B I
KA AN HIPZE . SIS DU T BOH o8 2 [R5 5%
Mk — 20 Ak, S 2 R 2 o IX R 2 AR
HWREX, HHEHE R FRXFEEFfeims] &k L.
F T RRFI RS, IR DG S8 Y I 4k mT T, 28
Hi TAS I H 9 53 2850 50 SR B

1.2 EitrmE#RE

TRER M 2 A T SR S 5=y AN, P LASEA T
TFLMEF A A RB TR, WE—ET MY
SYRITRE. R AR TR R, S &
SCHERH TN ZE T2 , A RE e [ B A i) At e A P fi.
Ti—E4rIET7 58 AT DARSEAR T & MEE , sk e 5 0 s
AR, 58 A AR T 1 b7 ST RS BTR A A Sk Ay .

X7 S AT TR 7% TR i A R 40U P 1
FHOCA A HERAL = BARIR DL, B F5 2228 R AR £ A
HR R 1) I A gs . BVE BRI R A8 & AR B R ik
PIASE , XN 3 26 7 MR RE A 28 BT, JF REdR
HEARXTFRE )73 2SR,

& B & EREAR BT R A R, AR E
18 K BIE R PR 2 W 45 DL R R 4. K
BIE RIS —FIC B MLES 2= 20 ik, AT DRSO
O3 K ANZE0 AR AR B A 2 2 AR SR S “ LT i
POy I H IR EE R GBS WA A 2R A RE

RN NS 2R 2B BT S o R o ) S8y i
W7 AR IR L Dl SRR — Pl M B g
LR~ 7k, BAER TR A5 T Al RE T4
Pede e i ik Al A I B8R e, I HATRER
FAH/NEAEAS AR B ERYES) , XELLR BRI 25

(RS RE 1. A 22 I 208 3 4% i A2 2 I AR R AR IR, {5
T S E R U , YR I LA T, HLATRE A 2R SR
Ltk mMELL R,

e VAR AR T AR IR AN o 12 £ ] f St
fRRERE, CA SRR TE 2 R e 0 R B 7 R o
JEE 3 A 1222 A SCAULAE e i o B SR A R, X
R SRBCHA TR A B

2 HEER
2.1 HRRIEE

HE A 22l th ZYRfifi | T GEOROC %54
Rt AR A T T R AL B BR T A Rk
TR B T 2.5% 00500 , BT A S
BRI PR T 24 133 T 48R, A bk
5%, M GEOROC diE 2023 4 12 A 1 HfA?!
M E BRI SIS G B S 240 511 4%, IFERXT
TR AR EE B E T A e, X — Ty TR R A
VF—EMIUARESS, o3 — e gt 4 A 0L
FVRT T ORA ESH Y B e

TEA AN, O A AR TAS 4
FOF A R, 23 TAS SRR 50 52
B 1) T+ B TAS &I b 9 43 2505 2 6 B8R e h o5
AT A VL. AR B SR 3 T X — BRI, T
R ARSI A A 2 PR 2% 5 TAS Bl i iy
S MU HBREE SE AT, R H T
22 HEFBFE

m= 1. & 1 iR, GEOROC #4541
FHImEEEFHEZENE R, BRFAEBHERZNA
79 997 2%, F /DR 35 2%, ALECH 964, X FpE DL
T I RIS 2 5 ok 5 K 1) i BT A B A 2R
R R KM 2. AR RO B e B, — AR T
BLE /DA 30 AWUIE A BEPEAS Lm0 oA, AR5
DNV ZE 1 s Z2 (R ORI, L 3 I ) LA S
BT RS s A b HAR 2. B mT DO S
153K 3 M HBEZ K


http://www.fineprint.cn

258 Hh,

=

2025 4

* 1 GEOROC HiEEHREALINERHFITR
Table 1 Statistics of rock category samples in the GEOROC database
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i <10%) (tephrite), XA (MM A>10%) (basanite); U2—M FiH# % 2 (phonotephrite ) ; U3—H X [ M %5 (tephriphonolite ); B—2 ## (basalt ) ;
S1—HIT Z# A (trachybasalt) ; S2—Z e Fik] 4 4+ (basaltic trachyandesite ) ; S3—H1 22 111 %5 (trachyandesite ) ; O1—Z 5% 11 A ( basaltic andesite ) ;
02—"% 1114 (andesite) ; 03—3E2 4 (dacite) ; T—HIE 7 (A 9£<20%) (trachyte); LT ¥4 (A 9E>20%) (trachydacite); R—FSCH (thyolite); [« ]
—Hl SCHik SR 5 (reference number of data)
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R2 BENXEEBIRRIM RS B TAS BIfREEN
RS HIRNERETE
Table 2 Discrimination results generated by the extended
TAS diagram with probability field

Basalt 0.943 Basalt 49.4 0.77 2.34

ﬁ;i?% HE ﬁi ;;'\%? Sio, KO NaO %udfikif
Rhyolite  0.74 Rhyolite ~ 77.7  4.42 3.1 CEk[24]
Rhyolite  0.776  Rhyolite 7758  4.86 35  Cik[24]
Rhyolite  0.772  Rhyolite 7755 494 349 k[ 24]
Rhyolite  0.798  Rhyolite  77.38 568 286  Cik[24]
Rhyolite  0.872  Rhyolite ~ 77.21 496 346 ICHk[24]
Rhyolite  0.921  Rhyolite ~ 77.12 425  3.67 CHk[24]
Rhyolite  0.821  Rhyolite ~ 77.06 552  3.23  SCRk[24]
Rhyolite  0.909  Rhyolite ~ 76.98 5.18 251  3CRkK[24]
Rhyolite  0.849  Rhyolite  76.86 326  4.16  Ci#k[24]
Rhyolite  0.891  Rhyolite ~ 76.32 5.1 379 CHk[24]
Rhyolite  0.993  Rhyolite 759 429 427 SCHR[24]
Picrite  0.904 Basalt 4817 072 188 CHk[25]
Basalt 1 Basalt 50.56  0.77 244  3CHk[25]
Lamproite  0.775 Basalt 4744 073 229 CHK[25]
Basalt  0.888 Basalt 4915 138 259  CHR[25]
Basalt  0.734 Basalt 4792 071  3.04 CHk[25]
Tholeiite  0.884 Basalt 50 045 213  3CHk[25]
Basalt  0.821 Basalt 496 047 204 SCHR[25]
Tholeiite  0.971 Basalt 504 05 238 ICik[25]
Tholeiite 1 Basalt 50.8  0.69 23 CHEk[25]
Basalt 0.83 Basalt 485 116  2.61  3CHk[25]
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