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Abstract: The Nondo area is located in the middle east of Bangweulu Block, northeastern Zambia. A Mesoproterozoic mafic magma

intrusion event was first discovered in the Nondo area, which is of great significance for the understanding of the evolution of the
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Proterozoic structure in Bangweulu Block and the reconstruction of Columbia supercontinent. The systematic studies of petrology, LA~
MC-ICP-MS zircon U—Pb geochronology, petrogeochemistry and Lu—HTf isotopes were conducted on the gabbro pluton developed in
this area.Seventeen zircons from the gabbro show irregular and plate columnar in shape, with zonal and planar structure, and have high
Th/U ratios (0.13~1.58), indicating a mafic magma origin.Zircon U—Pb dating yields an average weighted age of 1544+17 Ma, which
represents the forming age of gobbro. The pluton is geochemically characterized by low contents of SiO,(49.99% ~50.18%), MgO
(2.69% ~2.78%) and Mg"(24.88~25.70) contents and high contents of TFeO (14.47% ~14.62%) and TiO,(2.68% ~2.76%),
and belongs to high Ti intraplate tholeiitic series.Its trace elements are characterized by enrichment of large ion lithophile elements
(LILEs, e.g., Rb, Ba, and Pb), depletion of Sr and high field strength elements (HFSEs, e.g., Nb, Ta, and Ti), obvious fractionation
of light and heavy rare earth elements with (La/Yb)  =8.53~9.57 and weak Eu negative anomaly (8Eu = 0.82~0.86), showing
affinity with continental flood basalts ( CFB) . The zircon Hf isotope results show that the original magma of gabbro was originated
from the early Mesoproterozoic depleted mantle and formed in the intraplate extensional environment. Combined with the global
tectonic evolution history, it is suggested that the Bangweulu Block should be a part of Paleo — Mesoproterozoic Columbia
supercontinent, and the formation of Mesoproterozoic gabbro pluton in the area is probably related to the break—up of the Columbia
supercontinent.

Key words: Mesoproterozoic gabbro; Columbia supercontinent breakup; Bangweulu Block; Nondo area; northeastern Zambia;
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Fig. 3 Lithological classification of the gabbro in the Nondo area
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Table 1 Whole-rock major and trace element composition of the gabbro fromthe Nondo area

Na, O/ K,O+
Fefhs  SiO, AL O, TiO, Fe,O; FeO MnO MgO CaO Na,O K,O P,0O; Hki & A/NK A/CNK  Mg*
K,O Na,O
D2208 50.00 14.38 2.68 3.95 10.94 0.2 276 591 283 231 086 173 9855 123 514 201 080 255
D2208-150.18 14.19 2.75 428 10.62 0.2 278 599 28 236 091 169 9875 119 516 198 078 257
D0040 50.04 14.28 276 3.77 11.23 021 269 6.09 268 235 087 177 9874 1.14 503 205 079 249
D0040—1 49.99 14.24 276 3.93 11.05 021 271 6.09 271 235 0.87 1.86 9877 1.15 506 203 079 25.1
WS G Ba Hf Ta W Th U Sn Li Be \ Ct Co Ni Rb Sr Zr Nb
D2208 1.43 890 13.1 246 1.19 135 185 3.1 7.62 3.14 175 18 38.6 265 863 250 490  37.6
D2208-1 0.92 918 129 239 059 135 1.68 3.62 846 329 179 144 423 265 77.3 247 496 37.6
D0040  1.04 930 13.7 281 075 144 195 3.6 876 327 171 154 398 27.1 83.4 255 517  35.9
D0040—1 1.02 941 13.8 282 0.7 148 198 377 8.68 351 172 149 39.6 268 83.1 254 523 36.2
FefS La Ce Pr Nd Sm  Eu Gd Tb Dy Ho Er Tm Yb Lu Y  SREE (La/Yb)y SEu
D2208 70.1 141 187 77.6 15.8 416 149 223 122 229 63 0.8 554 085 59.1 37255 853 (.82
D2208—1 68.2 144 17.4 745 15 414 142 199 11.8 218 587 0.84 529 0.79 582 366.20 8.69  0.86
D0040 725 151 19.4 80.3 16.1 43 145 236 125 228 629 086 545 0.83 581 388.67 897 (.84
D0040—-1 76.5 159 20.3 82.8 16.7 4.49 151 238 128 237 647 09 539 0.84 59.1 406.04 957  0.85

T : TFeO =0.8998 XFe, O, +FeO ; Mg# =100XMgO/ ( MgO+TFeO) ; R IGE f 1 AN A% , R ARG e R SR fih 107°
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Table 2 LA-ICP-MS zircon U-Th-Pb data of the gabbro(sample D2208GS) in the Nondo area

TEEF /107 R % LA AR/ Ma
H'5 —————  Th/U

Th U 207 Pb/ztm Pb 10. 207 Pb/235 U 10_ 206 Pb/238 U 10_ 207 Pb/Z()ﬁ Pb 10_ 207 Pb/235 U 10. 206 Pb/238U 10_
1 715 1407 051  0.0923 0.0056 3.6376 0.3816 0.2672 0.0055 1473 116 1558 84 1527 28
2 1540 2934 053 0.0920 0.0017 3.4023 0.0724 0.2691 0.0011 1533 36 1505 17 1536 5
3 538 1086 0.50  0.0969 0.0040 3.6889 0.1609 0.2762 0.0028 1565 77 1569 35 1572 14
4 2221 2399 0.93  0.0956 0.0046 3.7530 0.3165 0.2716 0.0084 1540 90 1583 63 1549 42
5 711 1294 055  0.0946 0.0039 3.6100 0.1435 0.2778 0.0028 1521 79 1552 32 1580 14
6 647 853 0.76  0.1175 0.0036 5.8321 0.2248 0.3594 0.0074 1920 56 1951 33 1979 35
9 1525 1410 1.08  0.0964 0.0035 3.5184 0.2242 0.2577 0.0073 1555 69 1531 50 1478 37
10 1829 1827  1.00  0.0952 0.0031 3.4574 0.1075 0.2638 0.0021 1531 29 1518 25 1509 11
11 1664 1576 1.06  0.0980 0.0039 3.8067 0.1808 0.2794 0.0035 1587 63 1594 38 1589 18
12 625 606 1.03  0.1142 0.0013 52183 0.0664 0.3315 0.0027 1933 21 1856 11 1846 13
13 160 233 0.69  0.1254 0.0029 6.4519 0.1772 0.3728 0.0040 2035 41 2039 24 2043 19
16 1830 2656  0.69  0.0936 0.0046 3.6013 0.3362 0.2666 0.0108 1500 93 1550 74 1523 55
17 1369 2164  0.63  0.0976 0.0024 3.5412 0.1734 0.2558 0.0047 1589 46 1536 39 1468 24
18 2092 2597  0.81 0.0958 0.0025 3.7139 0.1259 0.2817 0.0021 1543 50 1574 27 1600 11
19 1397 886 1.58  0.0969 0.0015 3.2307 0.0649 0.2417 0.0016 1565 29 1465 16 1395 8
20 1181 2876  0.41  0.0945 0.0032 3.4486 0.2862 0.2444 0.0082 1520 65 1516 65 1409 42
21 1546 1428  1.08  0.1988 0.0025 14.9144 0.5665 0.5452 0.0203 2816 20 2810 36 2805 85
22 181 1411 0.13  0.0958 0.0019 3.5145 0.1477 0.2631 0.0050 1544 37 1530 33 1505 25
26 447 838 0.53  0.0947 0.0019 3.5205 0.1402 0.2586 0.0032 1524 36 1532 31 1483 16
27 1680 2626 0.64  0.0934 0.0009 3.4049 0.0521 0.2644 0.0017 1495 22 1506 12 1512 9
29 719 1745 0.41  0.0965 0.0008 3.5826 0.0350 0.2698 0.0019 1567 15 1546 8 1540 10
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