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Abstract: Located in the northwest of Gaocheng Town, Litang County, the Caganglongwa rock Formation is a set of ophiolitic
mélange with basalt as the matrix. LA-ICP-MS zircon U-Pb dating of the cumulate gabbro in the ophiolitic mélange shows an age
distribution range from 274 Ma to 349 Ma, indicating two age groups. The first group of baddeleyite ***Pb/**U has a weighted average
age of 346 + 17 Ma, which represents the age of early magmatism of cumulate gabbro; the second group of baddeleyite **Pb/>*U has a
weighted average age of 286.2 £ 5.1 Ma, which represents the crystallization age for late magmatism of cumulate gabbro. The

ultrabasic and basic rocks in the Caganglongwa rock Formation display combined characteristics of N-MORB and E-MORB, indicating
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that these rocks may be formed in the mid-ocean ridge environment, and the magma material comes from a mixed source region formed

by depleted upper mantle source region represented by N-MORB and metasomatically contaminated by the mantle plume. The research

finds that the Ganzi-Litang Ocean may begin to stretch as early as the Middle Devonian due to the regional mantle plume activity,

resulting in the split of the Zhongza block from the western margin of the Yangtze block and the Formation of an ocean basin in the

Early Carboniferous. By the Mid-Late Triassic, the Ganzi-Litang oceanic crust was subducted westward and closed at the end of the

Late Triassic, and the region entered the arc-continent collision orogeny stage.

Key words: baddeleyite U-Pb age; cumulate gabbro; Caganglongwa rock Formation; Ganzi-Litang ophiolitic mélange belt
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Fig. 1 Geotectonic setting of Ganzi-Litang ophiolitic mélange belt and location of study area
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Fig. 2 Geology sketch of Litang region in Ganzi-Litang ophiolitic mélange belt
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Fig. 3 Characteristics of ultrabasic and basic rocks in Caganglongwa rock Formation in

Ganzi-Litang ophiolitic mélange belt
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Fig. 4 Comparison between sections of rock assemblage from Caganglongwa rock Formation in Ganzi-Litang

ophiolitic mélange belt (a) and Karmoy ophiolite from Norway (b)

TS HE SRS 6 1, PSS 1 1, Tl X
KPR 1); MK A RS A LA-ICP-MS U-
Pb MIAERE AL 1 (3R 2)

P it A B BR AR 27 D3 53 T A v ] e 7R ) b e
I 3 WF 5 BT 58 B, WA A 4390 4 Philips P2404

X NG A Finnigan-MAT A BR 2 & il 1 1Y
ELEMENT-I 4§ & B4, #5735 T 1% i
5%, fiA1 U-Pb MAEZE B RN By = B8 At
STV 5 BE R DA B A S0 % 50 B, HE S
KRR SR TR BT 22 80 ~ 100 H, i@l 78



66 Moy 18 4R

2024 4%

A

K5 HA- BB SR A A 15 1 B S AR — M A B R

Fig. 5 Microscopic characteristics of ultrabasic and basic rocks in Caganglongwa rock

Formation in Ganzi-Litang ophiolitic mélange belt
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Table 1 Major, rare earth, and trace elements of ultrabasic and basic rocks in Caganglongwa rock Formation

PMOI1-25 FX1 PMOI-33 FX1 PMO01-34 FX1 PMO01-37 FX1 PMO1-38FX1 PMO01-39 FX1 PMO02-01 FX1 PMO02-01 FX2 PMO02-01 FX3

TEE AR IR b LG (LG ARL (LG G b A iy b A iy b A I iy

ey KA WA WA LWy WA MR R R
SiO, 39.66 38.67 41.68 40.73 41.63 38.63 39.53 39.73 39.18
AL O, 9.68 10.96 6.73 7.69 12.93 9.87 11.31 13.21 10.86
Fe,0, 12.12 18.28 11.19 11.36 10.52 12.07 17.61 16.97 19.37
CaO 8.15 10.69 3.95 5.77 16.36 8.12 10.41 10.39 10.53
MgO 22.63 8.67 26.85 25.39 10.75 23.16 7.45 7.42 7.39
K,O 0.03 1.08 0.04 0.03 0.06 0.05 0.59 0.58 0.55
Na,O 0.07 3.34 0.04 0.03 1.54 0.10 5.40 5.43 4.79
MnO 0.15 0.23 0.11 0.13 0.16 0.18 0.23 0.30 0.24
TiO, 0.75 3.53 0.49 0.61 1.03 0.83 3.63 3.76 4.07
P,O; 0.07 0.28 0.06 0.07 0.10 0.07 0.34 0.36 0.35
Bk 6.71 4.12 8.79 8.10 4.92 6.92 3.47 0.47 2.61
Mt 100.02 99.85 99.93 99.91 100.00 100.00 99.97 98.62 99.94
La 3.264 8.446 1.832 2.660 4.550 2.208 24.820 6.158 8.618
Ce 8.000 19.502 4.548 6.248 10.924 5.738 58.760 16.646 25.520
Pr 1.208 2.756 0.716 0.928 1.698 0.990 8.004 2.688 4.278
Nd 6.360 14.006 3.794 4.794 8.746 5.662 38.280 14.272 23.460
Sm 1.958 3.966 1.206 1.464 2.534 2.040 9.800 4.022 7.128
Eu 0.758 1.136 0.434 0.534 0.892 0.742 3.070 1.614 2.530
Gd 2.262 4.632 1.482 1.716 2.836 2.536 10.624 4.088 7.396
Tb 0.400 0.750 0.264 0314 0.498 0.464 1.680 0.644 1.188
Dy 2.548 4.878 1.768 2.104 3.106 3.166 10.518 3.710 7.052
Ho 0.484 0.928 0.350 0.414 0.598 0.612 1.952 0.666 1.246
Er 1.456 2.882 1.028 1.228 1.720 1.894 5.936 1.908 3.496
Tm 0.194 0.378 0.144 0.172 0.232 0.250 0.780 0.242 0.444
Yb 1.302 2.590 0.936 1.090 1.472 1.684 5.490 1.624 2.904
Lu 0.178 0.348 0.138 0.162 0.212 0.232 0.738 0.220 0.400
Y 12.338 22.980 8.902 10.710 15.288 15.092 48.700 17.078 31.400
Li 8.02 13.90 18.49 11.79 4.55 17.03 4.84 12.89 10.75
Sc 26.78 23.70 19.96 23.68 28.50 31.20 35.72 8.75 33.36
v 181.08 205.80 154.10 169.74 243.20 227.60 297.00 166.86 338.00
Cr 2020.00 349.80 2724.00 3116.00 578.20 2250.00 97.04 124.82 63.04
Co 88.08 37.24 111.52 102.06 51.80 85.70 36.08 49.08 43.26
Ni 1065.40 179.28 1454.20 1418.40 352.20 1070.20 50.62 140.46 46.32
Cu 88.00 136.98 63.46 74.00 121.78 98.44 69.62 41.30 85.18
Zn 71.22 26.18 54.38 60.64 56.58 96.24 102.32 63.94 117.38
Ga 11.49 17.34 8.02 8.92 16.29 13.04 28.58 18.43 20.94
Rb bdl 5.66 0.97 1.30 1.05 1.95 2.32 17.47 11.86
Sr 29.68 82.10 9.71 11.69 66.92 21.58 278.20 790.60 692.20
Zr 40.48 101.66 30.32 3532 61.74 46.02 369.20 94.82 161.10
Nb 3.31 8.96 2.26 3.55 3.17 1.93 25.52 4.37 7.27

Cs 0.58 0.07 0.76 0.96 0.19 0.25 0.30 1.35 1.10
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PMO1-25 FX1 PMOI-33 FX1 PMO1-34 FX1 PMO1-37 FX1 PMOI-38FX1 PMO01-39 FX1 PMO02-01 FX1 PM02-01 FX2 PM02-01 FX3
TER AR OR g (LB A Pk Lo L ok e (LB

KiRA K& i rar oy WA vy ¥ ar ey WA WA WA
Ba 4.18 66.68 6.90 1.95 14.08 bdl 104.78 129.04 215.60
Hf 1.18 2.63 0.92 1.05 1.78 1.38 9.00 2.58 4.57
Ta 0.56 0.86 0.09 0.21 0.18 0.13 1.67 0.38 0.48
Pb bdl bdl 0.11 0.05 1.63 2.85 bdl 0.87 3.09
Th 0.36 1.08 0.23 0.33 0.47 023 3.10 0.56 0.87
U 0.07 0.24 0.05 0.08 0.14 0.06 0.78 0.14 0.22
PMO2- PMO06- PMO6- PMO06- PMO6- PMO06- PMO9- PM09-  PMO09- PMO09-
B 08FX1 43FX1 43FX2 43FX3 46 FX1 46FX2 57FX1 S8FX1  64FX1 66FX1
e AR AR ety i3 Uiy 3 AR PR ZL MR Yo% F VN BERK
v AR mER AR {RZ A H_A it v TRAE i)
Sio, 36.45 38.87 39.58 40.16 45.53 45.98 37.68 39.35 45.14 42.48
ALO, 10.20 11.84 12.42 11.50 13.18 14.84 9.61 15.74 15.06 12.23
Fe,0, 12.68 13.89 11.65 13.54 12.05 11.28 11.50 9.90 12.41 12.38
Ca0 4.97 15.77 16.85 16.83 9.44 12.48 6.53 19.81 11.76 7.85
MgO 25.71 10.35 10.88 8.66 11.16 7.37 25.15 274 6.84 15.93
K,0 0.06 1.45 1.23 0.26 0.50 0.138 0.03 0.07 0.88 0.12
Na,0 0.03 2.16 2.34 3.55 3.02 2.82 0.05 2.66 2.84 2.49
MnO 0.17 0.24 0.18 0.19 0.16 0.160 0.16 0.12 0.17 0.16
TiO, 0.72 1.69 131 1.92 1.47 1.582 0.80 1.02 1.51 1.17
P,0, 0.07 0.21 0.19 0.27 0.13 0.174 0.08 0.09 0.16 0.11
et 8.90 3.44 3.36 3.09 3.34 3.98 8.41 7.86 321 4.96
st 99.96 99.91 99.99 99.97 99.98 100.80 100.00 99.36 99.98 99.88
La 1.798 5.802 5.406 8.894 5.624 6.384 2.602 6.650 7.224 3.682
Ce 4.776 14.254 12.972 21.340 14.362 14.470 6.672 13.560 16.054 9.868
Pr 0.802 2.108 1.914 3.012 2.238 2.117 1.034 2.098 2.380 1.674
Nd 4.530 10.836 9.644 14.766 11.950 10.270 5.706 10.150 12.192 9.180
Sm 1.622 3.086 2.752 4.028 3.620 2.697 1.868 2.792 3.628 2.838
Eu 0.678 1.256 1.124 1.456 1.336 1.000 0.682 0.990 1.440 1.050
Gd 2.054 3.486 3.108 4.394 4.170 2.366 2.276 3.228 4316 3.260
Tb 0.414 0.564 0.492 0.698 0.692 0.453 0.408 0.558 0.758 0.570
Dy 2.810 3.474 3.088 4.200 4.538 2.806 2.746 3.550 4.998 3.646
Ho 0.576 0.632 0.562 0.766 0.844 0.609 0.524 0.688 0.988 0.714
Er 1.726 1.848 1.640 2.230 2.512 1.723 1.632 2.032 2.858 2.034
Tm 0.244 0.236 0.210 0.288 0.324 0.296 0218 0.278 0.386 0.274
Yb 1.574 1.542 1.378 1.864 2.186 2,071 1.456 1.778 2.554 1.718
Lu 0.226 0.208 0.186 0.242 0.294 0.359 0.202 0.258 0.362 0.246
Y 14.520 15.938 14.288 19.242 20.780 16.030 12.764 17.606  25.200 17.838
Li 22.64 20.26 22.50 12.24 9.32 5.20 22.86 3.11 28.42 7.40
Sc 29.96 42.18 45.34 43.06 37.84 39.16 28.18 17.33 41.58 34.54
\Y% 209.20 280.00 221.00 306.00 326.60 322.10 207.40 288.60 33220 274.40
Cr 2372 220.00 429.80 50.86 636.60 24590  2044.00 60.40 98.70 1164.20
Co 95.78 45.94 40.58 40.04 49.28 51.26 79.04 27.86 43.78 65.58
Ni 1289 115.24 123.24 113.22 247.40 63.10 946.00 45.86 82.02 591.60

Cu 101.74 117.70 72.54 93.88 153.36 124.70 95.58 46.56 146.32 86.46




H43 %5 1L WG AR VY R =TT H - B e A (A T 69
23R 1-2

PMO02- PMO6- PMO6- PMO6- PMO6- PMO6- PMO09- PM09- PMO09- PMO09-

. 08FX1 43FX]1 43 FX2 43FX3 46 FX1 46FX2 STFX1 58 FX1 64FX1 66FX1

e LIS L L LG LS MRZ MiE BeiRE AR BERE
A& mECE EEERE ERE CRERUE A A A v s e

Zn 62.68 69.76 41.30 76.20 56.38 76.34 58.16 40.78 71.90 65.72
Ga 10.86 17.78 16.50 21.12 16.17 14.83 11.12 33.72 18.07 14.77
Rb 341 27.12 25.64 4.60 7.75 3.77 1.04 0.75 17.60 1.79

Sr 13.00 377.00 408.80 162.92 268.00 91.15 15.58 148.38 415.00 151.42
Zr 36.92 67.16 60.86 85.18 89.92 95.37 46.40 70.38 80.78 69.08
Nb 1.97 5.00 3.93 6.01 4.50 6.71 2.80 5.94 7.36 3.17
Cs 2.91 1.86 0.65 0.29 0.12 0.29 0.67 0.04 0.35 0.14
Ba 41.98 304.00 130.32 50.90 59.84 23.25 bdl 26.56 308.60 31.98
Hf 1.16 1.99 1.75 2.49 2.47 10.03 1.36 1.90 2.32 2.02
Ta 0.19 0.46 0.34 0.59 0.30 0.67 0.20 0.29 0.41 0.17
Pb 0.00 3.01 0.64 bdl 2.67 1.00 2.76 0.92 0.45 0.33
Th 0.20 0.77 0.69 1.14 0.75 0.97 0.35 0.62 0.76 0.30
U 0.05 0.19 0.15 0.21 0.17 0.25 0.08 0.13 0.17 0.09

TE: THIUR G RN %, R AR 1 IO & A 1075 bdIFn I T R

®2 EBREESAESERENIEE U-Th-Pb SHER
Table 2 Baddeleyite U-Th-Pb analysis data of cumulate gabbro in Caganglongwa rock Formation
107 EIvENEAIE] 4 Ma
TR U

Pb* Th U PbAPb 1o *PbAPU 16 PbFU 16 tho  PbA"Pb 1o *Pb/U 1o *Pb/*U lo
PM2-01DN-1-11 1746 1168 29742 0.04 0.0787 0.0058 0.4945 0.0322 0.0459 0.0013 0.4303 1165 145 408 22 289 8
PM2-01DN-1-12 576 288 8828 0.03 0.6033 0.1225 2.6314 0.2445 0.0540 0.0034 0.6840 4516 332 1309 68 339 21
PM2-01DN-1-13 55 19 573 0.03 0.2688 0.0348 1.8646 0.1952 0.0557 0.0022 0.3825 3299 210 1069 69 349 14
PM2-01DN-1-14 637 1002 11282 0.09 0.1467 0.0135 0.7794 0.0519 0.0449 0.0017 0.5529 2309 158 585 30 283 10
PM2-01DN-1-15 362 544 6320 0.09 0.0954 0.0077 0.6277 0.0581 0.0463 0.0013 0.2934 1536 152 495 36 292 8
PM2-01DN-1-16 149 399 2558 0.16 0.1905 0.0261 1.0445 0.0948 0.0455 0.0017 0.4122 2747 233 726 47 287 10
PM2-01DN-1-17 809 690 10423 0.07 0.4043 0.0509 2.4573 0.2881 0.0550 0.0028 0.4327 3925 190 1260 85 345 17
PM2-01DN-1-18 2044 2583 38422 0.07 0.1231 0.0116 0.7516 0.0455 0.0486 0.0017 0.5822 2002 168 569 26 306 11
PM2-01DN-1-19 2536 4823 52409 0.09 0.0824 0.0072 0.4804 0.0368 0.0438 0.0011 0.3199 1257 170 398 25 276 7
PM2-01DN-1-20 31 32 550 0.06 0.2948 0.0338 1.5713 0.1739 0.0466 0.0021 0.4009 3444 179 959 69 294 13
PM2-01DN-1-21 81 134 1314 0.10 03164 0.0452 1.7025 0.1468 0.0475 0.0022 0.5315 3552 222 1009 55 299 13
PM2-01DN-1-22 991 891 21093 0.04 0.0793 0.0063 0.4755 0.0330 0.0456 0.0013 0.3981 1189 156 395 23 288 8
PM2-01DN-1-23 550 552 11903 0.05 0.2337 0.0308 1.1230 0.0893 0.0438 0.0018 0.5302 3077 212 764 43 276 11
PM2-01DN-1-24 1352 1886 27114 0.07 0.1541 0.0121 0.8795 0.0528 0.0474 0.0017 0.6048 2392 134 641 29 299 11
PM2-01DN-1-25 42 87 663 0.13 04334 0.0611 2.5905 0.2537 0.0549 0.0031 0.5706 4029 212 1298 72 344 19
PM2-01DN-1-26 286 355 5759 0.06 0.1042 0.0082 0.6244 0.0432 0.0451 0.0010 0.3186 1702 146 493 27 284 6
PM2-01DN-1-27 2376 2093 48303 0.04 0.1028 0.0101 0.6180 0.0532 0.0482 0.0014 0.3324 1676 181 489 33 304 8
PM2-01DN-1-28 2017 1467 43658 0.03  0.0941 0.0085 0.5072 0.0350 0.0441 0.0013 0.4282 1510 171 417 24 278 8
PM2-01DN-1-29 1008 1154 21480 0.05 0.0924 0.0065 0.5306 0.0343 0.0434 0.0011 0.4073 1476 103 432 23 274 7
PM2-01DN-1-30 bdl bdl bdl bdl 0.1326 0.0112 0.7765 0.0591 0.0444 0.0015 0.4436 2133 148 583 34 280 9

TE: bdIFRR IR TRL IR ; thof CARIBHIMANIE] B s DR 22 P A
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Fig. 6 Classification of ultrabasic and basic rocks in

Caganglongwa rock Formation
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Fig. 7 Standardized distribution patterns of rare earth elements (a) and standardized spider diagram of trace elements (b) of

ultrabasic and basic rocks in Caganglongwa rock Formation
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Fig. 8 Baddeleyite CL images of cumulate gabbro in Caganglongwa rock Formation
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Fig. 9 Baddeleyite U-Pb age of cumulate gabbro in Caganglongwa rock Formation
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Fig. 10 Tectonic environment identification for ultrabasic and

basic rocks in Caganglongwa rock Formation
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Fig. 11 Regional tectonic evolution model map of Ganzi-Litang Ocean from Late Paleozoic to Mesozoic
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