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Fig. 1 (A) Sketch map showing the location of the Altun Orogen in the central Orogenic Belt of China, modified after Li et al
(2020) [22] ; (B) Geological map of the Altun Orogen, modified after Liu et al (2012) 1261 T —Archean North Altun Block;
I —North Altun subduction-accretionary complex; Il —Central Altun Block; IV—South Altun subduction-collision complex.
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Table 1 Precambrian basic-ultrabasic magmatic records in the Altun Orogen.
. F3E H 5T
i iy A (M 3 b5}
Fa3g ot T 4E Ik (Ma) Vix [vip GALR ) BRI
EESives 2270439 Sm-Nd F5if£% OIB T ESRIE 12 5 5 KRG (2010)
AR 1932240 Sm-Nd %52k / WIRIE 12 5 07 KR (2010)
ALBAIR St - 3 wa 77514 SHRIMP #5471 U-Pb  JEARHEIERIIRY 5K X AR (2011) 0
Witk ety XA 11 750£5 LA-ICP-MS #54i UPb  KEH#4 X% (2012)
Wtk 739:15 LA-ICP-MS #ifi U-Pb KEEHA Li % (2020)
s 742419 SHRIMP #5517 U-Pb PNGESZA Li %5 (2020) 1!
BERE 181825
FHOE 1889427 ; . .
WRIE 12 5 7 KRS
Bl e AR 1869+27 SHRIMP 477 U-Pb L STES PTIRI L = 5 TTIC iR
S 1 (2010)
AW 1836+40
KA 1836246
s T80CKEEASEM)  SHRIMP 4541 U-Pb / Li % (2015) %
FBTR AR - AP EBERR R BT LS 763+17(5UAAFEY)  SHRIMP #5471 U-Pb / SEH (2015) 2
i A A WS T54L9(JFAAERY)  LA-ICP-MS #:47 U-Pb / Liu % (2007) 1%
W 7524 7(JEAAER)  LA-ICP-MS 454 U-Pb / Liu % (2012) 126

— 354 —


http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn

%3 ), A ST RN AR TN A MR AL 2 BT B R B 3 L £ 3t DX R e i 544

L |
I o
] mvEfimkes
39°10N (] stk ftierd
BN
SEpE

39°07'N H‘E%roﬁﬁﬁi [ ] etz
_ﬂ/ I 5o ik
N e
2.5km

iy 19005 E _orriod. S EitE Yo | Rt

B2 FlZREXELATELITE X b5 i Pl
Fig. 2 Simplified geological map of the Hongliugou area in the Altun Orogen.
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Fig. 3 Field photographs and photomicrographs of the Hongliugou basic-ultrabasic body in North Altun Orogen. (A) and (B): Field
occurrences of the Hongliugou basic-ultrabasic body, intruded into Precambrian basement rocks. (C) and (D): Medium- to
coarse-grained metadiabase with remaining ophitic texture, consisting mainly of plagioclase and dark minerals. Dark minerals
are about 0.24—1.00mm in size, green, occurring in the gaps of plagioclase grains with xenomorphic granular texture. They

are the products of alteration of clinopyroxene. Pl: Plagioclase; Chl: Chlorite.
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Table 2 Key points of Rb-Sr and Sm-Nd isotope analytical methods.
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Fig.4 U-Pb CL images of representative zircons from Hongliugou metadiabase rock sample 21AR13 in North Altun Orogen and

analytical data (concordial diagrams). Circles in the CL images of representative crystals show the locations of LA-ICP-MS

U-Pb zircon analyses.
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F3 LLHIAEREGBY SRS 21AR13 [ LA-ICP-MS Rk A U-Pb EAESHiESR
Table 3 LA-ICP-MS U-Pb analytical results for baddeleyite from the Hongliugou metadiabase porphyrite 21AR13.

#ﬁzﬁ% Mﬁtzﬁ% U é\ﬁ Pb /a\ﬁ 207Pb/235U 206Pb/238U 207Pb/206Pb 207Pb/235U ﬁzﬂfi} zospb/zzsU ﬁiﬂf/?\ 207Pb/206pb @ﬂr’% Disc.
(ng/e) (ng/e)  (HLffxls) (Lbffi+1s) (Lbffi+1s) (Ma)£1s (Ma) £1s (Ma)£1s (%)

002PHAOL.D 815 732  6.5632+0.0989 0.3737£0.0051 0.1273+0.0017 205715 2046+24 2058+23 0.55
Phalaborwa 1CPHAOLD 805 690 6.785310.1055 0.3843+0.0045 0.1270£0.0015  2083:14 2096+21 2055421 -1.97
018PHAOL.D 848 568  6.4918+0.0882 0.3697+0.0045 0.1275+0.0016  2048=14 2028421 206221 1.69
028PHAO1.D 829 657 6.6786+0.1418 0.3824+0.0084 0.1271+0.0018  2068+19 2086+39 205624  —1.46
003PZHO1.D 1805 134  0.2826£0.0127 0.0391+0.0006 0.0523%0.0019 253+10 247+4 29080 2.09
011PZHO1.D 6479 415  0.2923+0.0113 0.0371+0.0009 0.0569+0.0023 260+9 23545 482491 10.83
PZH010pZHOID 2304 118 0.3002:0.0146 0.0423£0.0011 0.0548£0.0020 266+11 267+7 398483 —0.30
029PZHO1.D 4519 221  0.3218+0.0437 0.0396+0.0025 0.0669+0.0131 282433 250415 734£329  12.58
004A1301.D 960 173  0.8959+0.0322 0.0990+0.0028 0.0666+0.0021 649+17 60817 81566 6.67
005A1302.D 1595 269  0.8842+0.0361 0.0980+0.0025 0.0666+0.0018 642+19 60315 820+57 6.54
006A1303.D 651 111  0.9251+0.0581 0.0958+0.0044 0.0715+0.0051 663+31 589426 947149  12.56
007A1304D 919 117  0.6993+0.0239 0.0744+0.0008 0.0691+0.0023 538+14 463+5 896+69 16.25
013A1307.D 791 118  0.7965+0.0263 0.0848+0.0027 0.0687+0.0022 594+15 525+16 87867 13.22

21AR13  015A1309.D 1516 221  0.8908+0.0538 0.1024+0.0039 0.06500.0032 64629 629+23 771%106 2.81
016A1310.D 746 102  0.9128+0.0733 0.1028+0.0027 0.06800.0062 657+39 631£16 847+187 4.16
020A1311.D 2785 394  1.1612+0.0866 0.1281+0.0036 0.0739:0.0085 782441 777421 1032233 0.70
021A1312D 1221 158  0.7716+0.0337 0.0843=0.0017 0.0673%0.0030 580+19 522+10 83497 11.15
022A1313.D 1330 191  0.7756+0.0370 0.0885+0.0037 0.0638+0.0026 582421 54622 724485 6.55
025A1316D 1648 213  0.8343+0.0303 0.0927+£0.0021 0.0680:0.0025 615+17 572+12 861+78 7.67

13 Disc. WAIEFIFE (Discordance), HE /AR H: Disc. (%)=100x([*"Pb/2°Pb 4E#% 1-[2U /%°Pb 4E#4 1)/[*'Pb/2"°Pb 4EH#% |,

4 LNRAERES (B AERCRIER (%)

Table 4 Whole-rock major elements (%) compositions for the Hongliugou metadiabase porphyrite.

ES A S e e WL Diabase
. MR ARE AR
T GSR-10 DZy2 21AR01 21AR02 21AR03 21AR04 21AR05 21AR06 21AR07 21AR08 21AR09 21AR10 21ARI11 21ARI13

SiO,  0.01 35.6 375 47.8 49.1 46.7 51.8 51.1 50.2 49.8 47.1 49.5 49.5 49.1 47.7
TiO, 0.01 7.66 <0.01 1.20 1.24 1.09 1.22 1.19 1.18 1.44 2.98 1.82 1.32 1.31 1.37

ALO; 0.01 14.2 0.2 13.4 13.9 12.0 12.1 12.5 14.0 153 13.1 12.1 14.2 13.9 15.6
Fe,0, 0.01 10.0 5.18 2.44 2.25 2.16 1.81 2.66 2.19 1.99 3.17 2.6 2.09 237 1.62
FeO 0.01 13.1 / 13.4 12.4 11.9 10.0 14.6 12.0 10.9 17.5 143 11.5 13.0 8.9

MnO 0.01 0.19 0.09 0.18 0.16 0.18 0.15 0.1 0.16 0.17 0.13 0.17 0.19 0.14 0.15
MgO 0.01 522 383 6.2 6.15 5.65 5.97 5.54 7.24 5.42 532 3.96 5.35 6.27 4.65
CaO  0.01 9.90 1.79 5.41 4.25 8.95 7.32 2.81 3.08 5.18 2.94 6.58 5.38 4.53 7.49
Na,0O 0.01 2.10 0.03 2.74 3.44 2.38 3.44 3.37 3.73 3.10 2.92 2.49 3.20 4.42 3.54
K,O0 0.01 0.14 0.01 1.19 1.51 0.78 0.68 1.37 1.00 1.60 2.09 1.49 1.71 1.28 1.63
P,Os 0.01 0.02 <0.01 0.11 0.12 0.1 0.11 0.12 0.11 0.14 0.13 0.17 0.12 0.11 0.13
LOI  0.01 0.28 14.78 5.96 5.64 8.26 5.51 4.84 5.22 5.05 2.8 493 5.40 3.60 7.23
Total / 98.3 97.9 100 100 100 100 100 100 100 100 100 100 100 100
Mgt / / / 28.4 29.9 29.0 34.0 24.6 34.1 29.9 20.8 19.3 28.6 29.3 31.0

1 Mg#=100x[Mg*"/(Mg**+Fe’")],

4 e RALAF % 748+8TMa. IR I, A SCIA Ry iz S -

; . FHERTE R THCH R (~ 750Ma), 5% X H 7 1Y
4.1 PRGELHMAREE-BIETES AT R SEHE SRR (L . 2020;  740M) . R{CHEIE. T
A TREALS IR LA I B BB o o b S b 7

= H o
SRR T AR, iR RS A U-Pb AR 0 40 s He RG220 50

SEAR, 13 IZE A A R ALy (SR B ) 1Y ARG SMFIA AR LSS, LLMINA S RE S, (B)
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Table 5 Whole-rock trace elements (ng/g) compositions for the Hongliugou metadiabase porphyrite.

MRE  RBEEE ASWELE (BY) 2
JRIRTEER KR b i
GSR-10  Dzy2 2IAROI 21AR02 21AR03 21AR04 21AR05 21AR06 21AR07 21AR08 21AR09 21AR10 21AR11 21AR13

Cu 025 30.8 4.79 168 245 403 138 517 162 296 399 451 234 323 269

Pb 0.01 4.65 2.46 709 509 924 875 969 618 744 1620 1220 694 848 802
Zn  0.03 121 453 143 139 129 150 109 108 123 235 190 106 178 250

Cr 0.50 13.2 2700 302 362 31 244 318 382 371 115 106 212 301 377
Ni 0.33 71.6 2260 499 522 406 315 494 533 567 266 306 328 420 587
Co 005 88.7 97.7 627 617 419 527 62 53 444 708 571 454 538 459
Cs 0.27 0.14 0.09 1.06 132 049 082 275 144 199 241 159 220 161 201

Ba  0.12 97.9 10.9 167 304 117 116 171 163 331 277 300 268 194 372

% 0.67 777 23.9 425 429 365 379 423 388 360 685 566 388 480 363

Nb  0.06 8.86 0.36 785 805 706 778 751 702 102 117 118 808  7.80 105
Ta / 0.69 0.12 LI1 091 093 094 093 074 087 119 115 081 08 089
Zr 0.25 28.8 1.59 99.6 104 895 977 101 931 141 135 153 106 105 143

Hf  0.12 0.74 0.06 297 302 258 289 304 301 410 408 483 346 323 417
Be 0.01 1.02 0.02 076 089 064 085 076 070 116 154 116 08 08 079
Ga 001 22.9 0.46 205 192 170 170 173 182 223 232 211 181 198  22.8
Ge 001 1.05 0.62 140 1.09 144 153 144 158 135 199 193 123 136 127
u 0.25 0.07 0.32 089 101 098 093 09 108 141 205 162 123 106 143
Th 001 0.31 0.16 371 376 33 331 323 366 498 443 589 409 396  5.09
La 0.01 1.95 0.24 171 119 130 124 116 114 182 153 183 138 127 182
Ce 0.01 435 0.45 318 247 257 253 233 244 359 295 411 279 249 365
Pr 0.01 0.87 0.05 437 331 352 346 340 333 515 415 552 406 340 525
Nd 0.1 4.15 0.21 141 132 132 13.000 119 124 194 154 206 148 127 186
Sm 0.0 1.28 0.03 369 358 350 333 312 347 524 424 530 412 320 452
Eu 001 0.81 0.01 161 117 101 1.08 098 1.05 147 143 162 118 119 121

Gd 0.0 1.43 0.35 472 434 426 507 408 452 599 560 683 531 437 530
Tb 000 022 0.00 091 085 080 078 072 082 101 096 128 095 083 087
Dy  0.00 124 0.03 567 582 551 490 490 564 640 708 866 622 58 524
Ho 000 023 0.01 118 112 112 098 104 1.0 120 143 171 124 120 1.03
Er 000 049 0.01 374 355 366 318 344 366 376 436 560 395 389 312
Tm 001 0.08 0.00 055 052 051 049 049 050 050 061 081 054 052 039
Yb 000 039 0.01 365 356 356 337 359 358 351 480 562 372 399 288
Lu 001 0.06 0.00 057 058 053 054 053 056 048 070 087 058 058 041

Y 0.01 5.59 017 3130 2920 2790 2430 2280 2630 2880 31.60 4230 2970 2830 25.80

27 TR A AR . XA AR i n] RE S XHG she
(fn K. Na Fl Rb) By 7 A= 520, A +-I0 3% it
PEATTCETTHEARZ R 400 | I, TR RRLI A
AR WL (BY) HRE S R ERfL 2 B 2 A7, % % 0
HOPEA I 01 AR X S R T R BRI 8 32
HITE MM EITER 55k (LOD) i TR Z A1)
FHSEHRVEAS . X FLIMITA AR VSR (B7) AR
FRIGE (B CaO LIAM) Fifdi iR Bk V LISH 5
LOI Z 8] /) M 6 M 0F A B & (r.<0.65, H K34
r<<0.5), X B E X IO R AEAR B B AN TG R
I A1, 38 i 43 B Ba, Cr, Ni, REEs /5 3758 o0 &
(HFSEs) 5 Zr Z [a] (1) 25 U A0 S, A AT LAGIE 523X —
Mo BRI, oM AR MR () ARSI R ROT R

(I Tio,. ALO,;. MgO HI FeO") LA X ¥ & T & (0
Ba. Cr. Ni, REEs fl HFSEs) 1] DL FA 41 02 Ml
AR RETE
4.3 SrEgimmdEs e

b S 34 Rl A PR AR I S — A e
FIELICZ (300 ~ 400ug/g) A% ICZE (300 ~ 500ug/g),
DA% 558 25 (AR (68 ~ 76) 1412 2L A X L
5 IR HESE () A S A M B AR BT R
(26.6 ~ 58.7ug/g) MK ILE (10.6 ~ 38.2ng/g), LA M A
TRAVEEFR B (19 ~ 34) (55 4), X R BL A A 53K
2T BENEE T T R

W o 1 S s A BT 7 4 21490 ) b DX ) A28
(Br) 5 Faz b DX B I A S 1A A T B A

— 359 —



HO

w3
k 2025 4F

http: //www. ykes. ac. cn

A) Zr/TiO, vs NI S il
/TiO b/Y e
10
1k .
Comendite Phonolite
Pantellerite
Rhyolite
Q ol Trachyte
= Ao
E Rhyodacite
Dacite
Trachyandesite
Andesite
0.01 j‘@’/g—z KA .
Andesite, Basalt . Basanite
A Alkali basalt
Sub-alkaline basalt
0.001 it — :
0.01 0.1 1 10
Nb/Y
(B) TiO, vs FeO"/MgO [ ff#B4 (C) Sm/Yb vs Ti/Y [Elfi#
5.0
& LI ERER I s |
61 o VRHIELEE(849Ma) ol
St 35t
. 4 L i) 3.0 f
g | £ 05
r . 56(\ A n L
RGN 20 %
i "W A L5 r (S
L rE "W Lo f 7V 7N A
\Calc;alkaline series 0.5 ¢
0 . . . . . 0 . . . . .
0 1 2 3 4 5 6 0 200 400 600 800 1000 1200
FeO"/MgO Ti/'Y

(A) Zi/TiO, vs Nb/Y [Elf [3]; (B) TiO, vs FeO'/MgO I fig 131 ; (C) Sm/Yb vs Ti/Y [&Ifi% . 4R R 31 70 by 4 i 0 0 413 0 4 2 50 ok

Li % (2008) 7! .

Els  ALPPRELLETAHLIX gLk (B)) BRI E R
Fig. 5 (A) Zt/TiO, vs Nb/Y "3 (B) TiO, vs FeO"/MgO **! an

d (C) Sm/Yb vs Ti/Y diagrams for the Hongliugou metadiabase rocks

in North Altun Orogen. Data for the mid-Neoproterozoic Shenwu diabase are from Li, et al (2008) (71,
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U Ta Ce Nd Hf Eu Gd Dy Ho Tm Lu
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Th Nb La Pr Zr Sm Ti Tb Y Er Yb

BRI . UG M bR AR (AT E-MORB . OIB 483K [ Sun 1 McDonough (1989) 1351 5 A7 5 43138 IR 15 Hb X FTHE HLUK [l B kA B0k |
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Fig. 6 Chondrite-normalized REEs and primitive mantle-normalized multi-element patterns for the Hongliugou metadiabase rocks in

North Altun Orogen. Chondrite and primitive mantle normalizing values and E-MORB and OIB data are from Sun and
McDonough (1989) [35) Data for the Shenwu diabase and Tarim mafic rocks are from Li, et al (2008) (7] and Zhang, et al
(2001, 2014) 136371 OIB: Ocean island basalt; E-MORB: Enriched mid-ocean ridge basalt.

F o Bl R G Ak DL AL 0] ST 40 Y M IX B HE S (B A A
Sr-Nd [FIf; Z4H R

Table 6 Whole-rock Sr-Nd isotopic data for the Hongliugou

metadiabase  porphyrite  in  northern  Altun
microcontinent.
LWL (BY)
[ R LS5
21AR05 21AR08 21ARI11
8TRb/Sr 1.8041 1.6348 1.6142
¥7Sr/%Sr 0.7306689 0.7256859 0.7232916
20 7.983x107° 9.203x107° 1.022x107°
I () 0.71031 0.70724 0.70508
WSm/Nd 0.1651 0.1734 0.1587
"Nd/*Nd 0.5124881 0.5124391 0.5124685
2 1.816x107° 1.051x10°° 1.475x10°°
Ty (Ma) 1826 2287 1692
"NA/MNA(7) 0.5116191 0.5116191 0.5116191
exa(f) 0.94 -0.82 1.19

*: (t)=""St/""Sr- rx(e”—1), Agy=1.42x10 "a
(1) Io(0)=""St/%Sr-"Rb/Srx (e~ 1), Ag=1.42x10""a™!
2) eNd(t):{[143Nd/144Nd-147Sm/144Nd><(e”—l)]/[143Nd/144Nd]CHUR(o)-
MSm/M™Nd)euro<(€7=1) 1 =13x10%, 15,=6.54x10 22",
(0)
("PNA/*Nd)eyur=0-512638; (*'Sm/" **Nd) cyyuro=0.1967;
(3) T=750Ma, representing intrusive age of the Hongliugou mafic

rocks.

RE MR A B X ol s b o0 3R - IR AU R i

15 > = )
@ LIMIAAS WL (B
O HEEHG B R B
10 ¢ A B RN 45 (773~759Ma)
5 L
= 0
W
75 L
Z \
C,
-10 @ O’I{a,b.
117(9[
EMI 0,
715 1 L L L
0.702 0.704 0.706 0.708 0.710

1,(1)

BRSSO H Zhang % (2001, 2014) 17 OIB: ¥

ZRE; E-MORB: BAETEHHEZIE; EMIL: W4 1 B,

F7  AUB/REETHNAHIX LR (B) EE exa(0) vs I (1) B2

Fig. 7 end(?) vs Is(f) diagram for the Hongliugou metadiabase
rocks in North Altun Orogen. Data for the Tarim mafic
rocks are from Zhang, et al (2001, 2014) 36371 OIB:
Oceanic island basalt; E-MORB: Enriched mid-ocean
ridge basalt; EMI: Enriched mantle I .
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Fig. 8 Hacker diagrams of (A) ALO; vs MgO, (B) CaO/AlL,O; vs MgO, (C) FeOT vs MgO, (D) TiO, vs MgO, (E) Cr vs Ni, and
(F) Cr vs V for the Hongliugou and Yapugqiasayi mafic rocks in North Altun Orogen. Cpx: Clinopyroxene; Ol: Olivine;
PI: Plagioclase; Hb: Hornblende, Sp: Spinel. Data for Yapugiasai is from Li, et al (2020) (22]
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(A) Nb/Th vs Nb/La; (B) Th/Yb vs Nb/Yb (Pearce, 2014) 17 ; (C) La/Ba vs La/Nb (Saunders %5, 1992) '*' ; (D) Nb/Zr vs Th/Zr (Zhao #1 Zhou,

2007) 147,

N-MORB. E-MORB. OIB I #5118 53 K 4 Sun Al McDonough (1989) 137, T35 (LCC) Al #1155 (UCC) $4E K H Rudnick

1 Gao (2003) 1467, A 7 b3 TRHS Hb X AT HUA FIHBE Sk 280k [ Li %5 (2008) L) AT Zhang %5 (2001, 2014) DS7 ) cC: KRhHiFER YL ;
MORB: #HFHZRA; N-MORB: fRifEFEFHLERA; EEMORB: gEHEMFEFEZLRA; OIB: LKA ; PM: JiGHE,; TH: $i5t

LIEFRT]; CA: PP ECH FF; SHO: MXEFRT,

B9 ALRIRBELHNAMIX SR (B PR R AR too R R
Fig. 9 (A) Nb/Th vs Nb/La; (B) Th/Yb vs Nb/Yb (Pearce, 2014) 1) ; (C) La/Ba vs La/Nb (Saunders, et al, 1992) '**' and (D) Nb/Zr
vs Th/Zr (Zhao and Zhou, 2007) L4 diagrams for the Hongliugou metadiabase rocks in North Altun Orogen. N-MORB,

E-MORB, OIB and primitive mantle data are from Sun and McDonough (1989) 1351 Lower continental crust (LCC) and upper

continental crust (UCC) data are from Rudnick and Gao (2003) 141 Data for the Shenwu diabase from Sourth China craton
and Tarim mafic rocks are from Li, et al (2008) (71 and Zhang, et al (2001, 2014) 136371 CC: Continental contamination;

MORB: Midoceanic ridge basalt; N-MORB: Normal midoceanic ridge basalt; E-MORB: Enriched midoceanic ridge basalt;

OIB: Oceanic island basalt; PM: Primitive mantle; TH: Tholeiitic series; CA: Calc-alkaline series; SHO: Shoshonite.
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Petrogenesis Research of Basic Rock in the Hongliugou Area of the Altun
Orogen Based on Baddeleyite Chronology and Whole-Rock Geochemical
Analyses
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HIGHLIGHTS

(1) The emplacement age of mafic-ultramafic intrusions in the Hongliugou area of the Altun Orogen was
constrained at ~750Ma through baddeleyite U-Pb geochronological analysis.

(2) Comprehensive whole-rock geochemical characterization of the mafic components was conducted utilizing
integrated analytical techniques including LA-ICP-MS, XRF, ICP-MS, and MC-ICP-MS. The lithological
assemblage exhibits diagnostic geochemical signatures of intraplate basalts, pertaining to tholeiitic series, with
magmatic sources potentially modified by subduction-related fluid metasomatism.

(3) Synthesis of elemental geochemistry and isotopic data reveals that these mafic-ultramafic intrusions were
genetically associated with a continental rift setting, originating from low-degree partial melting of

aesthenosphere mantle sources.

ABSTRACT: Previous studies suggest that the Alton Block may have participated in the breakup of the Rodinia
supercontinent, however, there have been no prior reports of intraplate basic-ultrabasic rock bodies in the region. A
suite of basic-ultrabasic rock bodies has been exposed in the Hongliugou area of the Alton Orogen. An integrated
analytical approach utilizing LA-ICP-MS, XRF, ICP-MS, and MC-ICP-MS was employed to systematically
investigate the mafic components, including baddeleyite U-Pb geochronology, whole-rock major and trace elements
(including rare earth elements), and Sr-Nd isotopic compositions. The results indicate a crystallization age of
748+87Ma for the basic rocks, with geochemical characteristics consistent with the tholeiitic basalt. The Zr/Sm ratio
ranges from 26 to 33, and the Zr/Y ratio from 3.2 to 5.5, reflecting the elemental characteristics typical of intraplate
basalt. The presence of La, Ba, Nb, Zr, and Th suggests that the magma source region may have experienced
alteration by subduction-related fluids. Whole-rock major and trace element analyses, along with Sr and Nd isotopic
data, indicate that the basic magma originated from low-degree (<5%) partial melting of the aesthenosphere mantle,
with a source region characterized by low garnet content (<19%). These geochemical features imply that the basic-
ultrabasic rock bodies discovered in the Alton region formed in a continental rift environment. The Hongliugou
mafic rocks exhibit robust temporal and geochemical parallels with Neoproterozoic mafic magmatism documented
in the South China and Tarim blocks, both of which have been genetically linked to the Rodinia supercontinent
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breakup. The temporal congruence (~750Ma) and diagnostic intraplate basalt affinities (tholeiitic series with

subduction-modified mantle signatures) observed in these rocks strongly support their classification as petrogenetic

products of Rodinia’s rifting episodes.
KEY WORDS: Altun; baddeleyite; basic rocks; Rodinia; LA-ICP-MS
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