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Fig. 3 The ACNK-AI/Si projections of the high-Al
trondhjemites (HAT) and low-Al trondhjemites ( LAT)
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data source; HAT—online supplementary of Sun Mingming et al. ,
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Marien et al. , 2019
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Fig. 4 The ACNK-FeO" projections of the high-Al
trondhjemites (HAT) and low-Al trondhjemites ( LAT)
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Fig. 5 The Si0,"-Ca0/( CaO+K,0) projections of intrusive
rocks occurred in the Oytag ophiolite, West Kunkun, and
those of the Mesoarchean “trondhjemites” exposed
in the Dharwar Craton, India
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the meaning of the numbers in the figure is the same as in Fig. 1
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Fig. 6 The (Mg+Fe)/Si-Si0, projections of the felsic intru-

sive rocks occurred in the Oytag ophiolite, West Kunkun, and
those of the Mesoarchean “trondhjemites” exposed in the
Dharwar Craton, India
Dharwar F il 18] 5 & £ 38 = N X3
the samples of Dharwar are those plotted in the tonalite

domain of Fig. 5

Fe)/Si( BEIRELABE) /NT 7.5(E 6. 1), HlEH A
PRy K AE B . AE ACNK - AL/Si B (1’ 7) Fn
ACNK-FeO " [EIfift ([l 8) v, BAAREE 55 B AE 54 4 i
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FH T 54 SCHR AR i BRI 5 B A8 1<) 7 i
AW E i AN, AR SO H ModAn 8 JF ( Pak -

tunc, 1998, 2001) , #5424 F1 £ E AT WA
TR Fr i, SR HERPE RN L AU 15 2 T FF 5 10 3 5
WY E R, B T QAP = MK, G THRT
AT AR S AES. R 1 BRI ModAn
PR B A A 20N At B 3 4 15845 R — 2L
FA B R A T 5k
o AR SCA A A 2 R TR ) BN BE RS 3 Dharwar
sehiil ORI AR K AE K A (Wang et al.
2023) 4R BN 14 R A 5 N E T RK AR
7, H 100 (Mg+Fe)/Si (BE/RHAR) /N F 7.5
(Bl 6), H A M i 4 D852 T8 A6 B IN K A X3k
(4 1X) , 4 DVEEAER A X0 (3a 11 3b X)), A 1 4%
TEATEE R A X (77 X)) (Bl 5,%2), 7 ACNK-
FeO ™ FEf# (& 7) ¥, Dharwar Jafiid A k5100 5 4
BEARAE B4 A FE B TE = A e b e X B, 7R
ACNK-AV/Si Ff (18 6) H,ixX 5 DR ALK AR i
(A5 a5 8 A i, AL ACNK (B T BAR B s it
BB ARKAERE, £2 B8R, A a A1k
SERR A R B R 5 B ModAn LG 19 1
T R QAP 5 24 45 B W) T2 B8 ey, T 5 S )
ZERR A, T SCHR < B AR 5 7" B i A
K,O &, 2 2/3 WA TE K,0-Si0, 52 7E
HER AR B X R B X I8 (Wang e al. , 2023,
Fig. 4c) , JESCE £ 0 WA AL 47 B B3O K
—Na—Ca i b fAr T “ A5 pE " i fb a3 4 |-, i 3%
P 2 B A B A T fb B A 2k (Wang er al. , 2023,
Fig. 5¢) , 454 ModAn A I A0 W AL s 5, A 22
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Table 1 The chemical parameters and lithological names of the felsic intrusive rocks occurred in Oytag ophiolite

BES 100 w(Ca0) /w(Ca0+K,0)  Si0,” 100 n(Mg+Fe)/n(Si) A CHFEE 4 Q A P M QAP E#
WYT-1 64.25 24.65 3.76 WEAE A 42.7 3.0 46.0 8.3 HEAE KA
WYT-2 70. 48 24.03 4.58 HRAE A 39.4 1.2 49.6 9.9 HRAE A

WYT-3-1 65. 16 22.89 4.26 HRAE A 38.8 3.1 48.7 9.5 BRI A
WYT-4 67.84 25.50 3.34 HRAE A 40.6 2.3 50.5 6.6 HRAE A
WYT-5 92.72 32.85 2.24 HRAE A 45.4 0 51.0 3.7 BRI A
WYT-6 97.91 33.08 2.90 HRAE A 42.8 0 53.6 3.5 HRAE A

GZ-1 80. 29 27.72 4.35 BRAER A 42.5 0 49.8 7.7 HRAE A
GZ-2-6 88.95 29.59 4.43 HARAE B A 41.6 0 51.9 6.4 BARAL KA

BARAIR . Jiang et al. , 2008,

2.2 #=[EFEILER Josephine M 13K ( VA ) Bl iF 5
H B B T2 59 5 Ak B Kroksfjordur” 4K 7E

BB Kl
Barker(1979) S.45 T g4 A 414 MR K ALK &
(BHRAE RS ) B9 BEACRRAE  BU7E M % 5 IO

20 2 70 .80 AL ATIR KXY J& (Dilek and Furnes,
2011; Furnes et al. , 2015), A] 43>k SSZ #I k15K
(VA) B Mgt (P) B KRG (CM) BURIVE &
(MOR) # | A N B gt B RH A R A 2 7= th
T (BLTE E X)) SSZ Y g 5 5 41 4, SSZ A g 4
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Fig.7 The ACNK-AL/Si projections of the felsic intrusive

rocks occurred in the Oytag ophiolite, West Kunkun, and

those of the Mesoarchean “trondhjemites” exposed in

the Dharwar Craton, India

Dharwar # i & B 5 V5 7E 8 2 N KA X I

the samples of Dharwar are those plotted in the tonalite domain

of Fig. 5
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Fig. 8 The ACNK-FeO" projections of the felsic intrusive

rocks occurred in the Oytag ophiolite, West Kunkun, and

those of the Mesoarchean “trondhjemites” exposed in the

Dharwar Craton, India

Dharwar #2185 #EESE RN KCE XIR#H

the samples of Dharwar are those plotted in the tonalite

domain of Fig. 5
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Table 2 The chemical parameters and lithological names of the Mesoarchean “torndhjemites” exposed in Dharwar

Craton, India

FEE 100 w(Ca0)/w(Ca0+K,0)  w(Si0,) /% A CHRES Q A p M QAP 4 JESCE 44
18-NM-06 28. 14 15.10 TRAERS 324 18.8 42,2 6.6 e NS BRI S
19-CP-01 46.67 16.72 HRINKAE 303 12,2 49.6 8.0 RN A BRI S
19-CP-02 33.52 16. 49 HRINKAE 338 149 43.8 7.6 RN A BRI S
19-CP-04 39. 14 15.28 HRINKAE 32,1 12,1 445 111 HRINKA WK S
19-CP-06 47.00 23.62 BRAERA  43.8 0.5 47.1 8.6 BRAE A BRAE A
19-CP-10C 16.00 14.79 FRAERE 322 242 421 1.6 BEKHEKS BREKS
19-CP-10D 14. 85 15.16 FRERSE 369 236 347 4.8 WO_KIERSE BKIEKS
19-CP-14A 22.81 8.09 HHIERA 10.7  27.2 58.9 3.3 AE_KNEKE BRIEKHE
18-HAR-02 60. 15 20. 84 BEAERS 295 4.0 60.1 6.4 BEAE KA BRAAE
20-WG-02B 46.11 18.21 HRNEKSA 337 9.9  47.8 8.5 AERINE A BARAE R
19-CP-07A 48.15 23.47 BEAERS  43.8 1.1 458 9.2 L8N Ak TER NS
19-CP-08 50.51 20. 30 WERAERA 323 7.7 551 4.9 REAEKAKAE  HEREKE
19-CP-09 55.97 21.42 BEAEKA 331 3.6 56.3 7.0 ALK A TER NS
18-HAR-01 16. 00 20.49 TRIERE  53.4 0 143 27.5 4.8 WEAKNKSE  ERINKE

BAEAIR . Wang et al. , 2023,

At () k2 g s 46 25 R (Furnes
et al. , 2015, Fig. 23), [AliF, HoAth 28 50 i 45 5 41 45
o R A R ME R A A B EE G ( Furnes et al. |
2015, Table 2) , T L) SSZ U 45 5 A5 10 B K AE 1)

ZRRR N KR AL b

,HA A R 2 TR AR R

KAt (< % ( Barker, 1979; Coleman and Donato,

1979)

FEPGILEB Josephine K LK (VA) Bl A A
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WK AL AR, O T RAE SSz s a G i R
AL AL T — 5219 ( Barnes et al. , 1996; Har-
per, 2003; Dilek and Furnes, 2011) , Josephine H4g
HE B AE B AR AL S TE ACNK - AL/SE A] i
(1&E19) H 70% & T A SR AE B A (14/20) , 7 AC-
NK-FeO " [&lfif (1 10) ', 85% J& F i R LK AL i1 5
(17/20) .
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O—ik B Kroksfjordur £ i (Jonasson et al., 1992; Willbold et al., 2009)
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Fig.9 The ACNK-Al/Si projections of the trondhjemites
occurred in the Josephine ophiolite, northwestern USA |
and those of the “trondhjemitic” volcanics of Kréksfjordur

volcano, Iceland
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Fig. 10 The ACNK-FeO" projections of the trondhjemites
occurred in the Josephine ophiolite, northwestern USA, and

those of the “trondhjemitic” volcanics of Kroksfjordur

volcano, Iceland

UK B MOR A g 2 75 B A% 3 2 — ( Dilek
and Furnes, 2011) , 7K Kroksfjordur JC L& B9« B
KAL R 17 LA 27 3 2B T Rl i B AE
& (Willbold et al. , 2009) , HH4r £ifE ACNK-AL/Si
K (158 9) H 40% J& T s BB K AE I 5 (5/13)
60% & TARFR A AL (8/13) ;7 ACNK-FeO ™ 4]
fift (1 10) H1,90% J& T da K AE K A (11/13)
Kroksfjordur K L5784 A fb2e LR T i RES 8
KAE A it A

2 Josephine H¥ 4% 77 1 (1 B AL B VK I
Kroksfjordur B A A8 i 57 1l 10 S22 1 3E
SS7, Bt a5 B AE B o AH X e A0 O PR AT g
5 K L3R (Josephine ML) LI VK i 1Y Hb 52 )5 B
B KT SSZ(supra-subduction zoune) A K, E SSZ I
s ERK ALK A S TTG HA M B KA K A TE
FaAbsE ERAE U g R SE R 24D TTG A BB
B IR o) 77 “F AL S TR A (Willbold et al.
2009, 2010; Gamal El Dien et al. , 2021)

3 hie

A SCHE UM B AR B o A s i A%
45 An— Ab - Or 5 EW ¥ 4325 = 8 ¥l ( O’Connor,
1965; Barker, 1979) ML 7E T O MESH RS
APk A AR A S PR 1] B b B ) 2 0B B 4 A
RSEBRE )35t QAP 7325 S 4, @ A
Kl 1A A FEARCE L 2 TH A An—Ab-Or ARIER"
Y032 = R RO REA U (AT a2 B8V 125 14,
0’Connor, 1965) ; 3 Si0,"—Ca0/( Ca0+K,0) [ fi#
PUI () 3 A B HERI 0T An-Ab-Or #5
WD W) 26 = MIE (k& NEE, 2024) ; @ TR L
{777 , R T AR UER )TN T AL B 3 A kA 2
80 L £51) )% % 45 (] 75 ( Middlemost, 1989 ; DR ZZBESE
1991) ;& I FH B AL [ ik, 7E 225 TR DL B2 235 R fige
T3 B AR

1 s b PR B 23 0 = TN L B AE
Y SCHE TR S ) 0 2 R G LA OG &R T
ANTE AN BT & 1 10 5 A R KR (Le Maitre, 2002)
A5 5 2801 oA 44 10 5 A A7 TRl ) 02 SE B ) &
it QAP 732 44 R i AU O 38, HoE & o)
TP P58 QAP 02E S . NI An—Ab-Or
PRIERT 002K = A EDAE (B0 e m N A SR K
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i 44 3%

eI, AR B /D E RO S i n R oL 1
G224 (0°Connor, 1965) , ANRE{LSE An—Ab-Or b5
WD W) 03 28 = 40 I 0 5 44 45 R0 A S0y U1
i,

PR E A AR AR R P RN KA
U8 ARE= IRV e g (e o N S =y
IR 2H R IR ROk, A A R ST Y
B E B A8 R BN T b B | B AR T B R
M5 M E X JE A T MR (Frost et al., 2019;
Glazner et al. , 2019a, 2019b; Hogan, 2019) , E[JE
F AR OR A LKA A7 (Wang et al. |, 2023) 5
B AR A T FAG & A ) & 5 LA K An-
Ab=Or ARUER ¥ 5328 = A1 R R U3 = TN il B
K AL A PR ] R T 3 2, Glazner &5
(2019a, 2019b) $i5 H, 46 b4 5 BIF 5 5 22 I X 3
W 1A R BRI AR A S, )
JERBE, ARSI T 5 30, TR R IE = T
R TR S SR i € R A s a4
AR, KRB AT A T

T[] B bl ST 27 B 23 A 1 T S 23 2 44
T2 W 48 B AR B A F R K AE A (pla-
giogranite ) J&[f] X i) ( Le Maitre, 2002) . ¥T4FRAG i
FEARE T st e A S DR TR A B R
FHE AL 59 4+ ( Haase et al., 2016; Marien et al. ,
2019) ,iRiG T () ERNKAESRKIER S, B
AR, BAAE R (RHAE R A ) FISE = N A Y
i 44 e T HAE S0 WA, it a4 A T RHR
AE B I AZAR S AT P A TRl 24 R 9 = N
(tonalite) o K 7€ <) 5 ( trondhjemite )

W AR AL 8 SO = N A 1 22 iy
EARHE S AT B A TR KA A
S B BT A IR R 2R AR 28 3 A7 ( Rollinson,
2021) o AR R TTIT R A7 3 -5 K - KA
(Q-An-Ab) =JTH , IR AL i T Q-Ab #HL
b AR B R AT A S A R R A 2 R
HH A B B A A 4H R HY AE 10 55 40 (Luth, 19765
Sun and Wang, 2024 ; PMHBISE, 2025) , fElEAE
MRS AE B 2 al DL R 33X Fh b o T AR Y A A
( Coleman and Donato, 1979; Pedersen and Malpas,
1984; Sun et al. , 2020) , ME SR ATH I UFENE
ImE A BRI A A i TR R T 2R e Ak
AR T R A AR 4 A T A 3 (Martin et al. |
2005) . ALK A A RS < AR e A

(22576 An—Ab—-Or = JG & fif {2 BLAS B Ay 775 Bhr
(B 1) W35 22 18] DX 9 S5 A T, 0 A 2 32 4l
TRHE AT WL 227 b i 72 1 S T s el 7
A =R A I B e e A R L IS N
A ITCRE EEWRAF T o 2R85Bk A
214 1 B i U ORI TR A S DU G 1 i b
IR A TR BBk, HL, e Nk
- BARAG R R R B BRI U R T B
WA A, B2 B R IR R B R 4 4y
FOH™ I BERY T 2, 0 B 3 H b o g s 0 i
TTG 414 a1 3 & AP 4E b S AL A 19 A8 Ak vl BN {UAY
I B0 T B i 1 R IR A2 fE . Moyan 1 Martin
(2012) BFSE R P ZRTFER L TIG BT S H
Y LB S B AL R A 2R it TTG B
MM EA (NS BRAEKS) SEMEA
(LB B SRR B8 ) 1 Lo K A B TR A XF
FRrFER A A KB M A KA, A S
AR 2 IS B AR B 25 1A A A 2E i R vl
DE BRI B AR A T H

AT

A

LRI

BT RIS BRI B AR b S s 3
(PRik a4, 2024)

Fig. 11 Schematic illustration of the calcalkaline and trond-
jemitic evolution trends of felsic igneous rocks ( Zhang Jinpeng
et al. , 2024)

WAL R LR Martin 57 (2005) ; = AR Elkins Al Grove
(1990) ; CA—ABHEK#S ; Trond— B AE R Bl fld:
the trend lines are drawn from Martin et al. , 2005; the ternary feld-
spar phase relation is after Elkins and Grove, 1990; CA—"calc-

alkaline” trend; Trond—trondhjemite trend
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