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Zircon U-Pb ages from Paleoproterozoic migmatites in the western part of
Yeongnam Massif: implication for the depositional ages of sedimentary protoliths

Byung Choon Lee - Mun Gi Kim' - Deung-Lyong Cho
Geology Division, Korea Institute of Geoscience and Mineral Resources, Daejeon 34132, Republic of Korea
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ABSTRACT: In this study, the U-Pb dating of zircon was conducted on the Paleoproterozoic diatexite migmatite
distributed in the Gwangju-Jangseong and Hwasun-Boseong areas in the western Yeongnam Massif. The
inherited-core ages of zircon from the migmatites in the former area show a predominant age peak at ca. 2478 Ma,
and yield the maximum depositional age of ca. 2085 Ma where as those in the latter area show several age peaks
at ca. 2506 Ma, 2338 Ma, 2205 Ma, 1985 Ma, 1945 Ma, respectively, and yield the maximum depositional age
of ca. 1944 Ma. The minimum depositional age is constrained to be at ca. 1880 Ma in both areas, based on the
metamorphic age of overgrown zircon rims. The inferred depositional ages as well as the singular U-Pb age peak
at ~2.5 Ga of inherited-core of zircon in the Gwangju-Jangseong migmatites resemble those of the Paleoproterozoic
metasedimentary units in the eastern Yeongnam Massif, suggesting possible correlation between each other. On
the other hand, the depositional age of sedimentary protoliths of the Hwasun-Boseong migmatite postdates that
of the Paleoproterozoic metasedimentary units in the eastern Yeongnam Massif, and their U-Pb age distribution
pattern is also distinct. Our results suggest the presence of Paleoproterozoic strata in the western Yeongnam Massif
which is yet unknown so far.

Key words: Yeongnam Massif, Paleoproterozoic, migmatites, sedimentary protolith, depositional age, zircon U-Pb
age
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Fig. 1. (a) Geological map of the Yeongnam Massif (1:1,000,000 scale) (from Kee et al., 2020); (b) Geological map
of the Gwangju-Jangseong area (modified from Choi et al., 1986; Hong and Yun, 1986; Lee, B et al., 2021); (c)
Geological map of the Hwasun-Boseong area (modified from Lee and Kim, 1966). Yellow stars represent sample

locations.
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Flg 2. (a) Photograph of d1atex1te mi gmat1te(KJ146) in the Jangseong area; (b) photograph showmg banded texture
in the Jangseong migmatites; (c) Photograph of diatexite migmatite(HS1) in the Hwasun area; (d) Photograph show-
ing biotite and muscovite aggregation texture in the Hwasun migmatites. Abbreviations: Bt, biotite; Mu, muscovite.

Fig.3.(a) Photomlcrograph of d1atex1te migmatite(KJ146) in the Jangseong area; (b) Photomicrograph of diatexite
migmatite(HS1) in the Hwasun area. Abbreviations: Kfs, K-feldspar; P, plagioclase; Bt, biotite; Qz, quartz; Ms,

muscovite.
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Table 1. The coordinates of the global positioning system for zircon age dating samples.
Sample number Rock type Longitude (°N) Latitude (°E)

KI72 Diatexite migmatite 126.739324 35.203575

KJ146 Diatexite migmatite 126.812336 35.281644

HS1 Diatexite migmatite 127.074945 34.901391

AU22 Diatexite migmatite 127.169803 35.002017
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231lma 2464 \ia
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2480 Ma
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Fig. 4. (a, b) Cathodoluminescence images of zircon grains from diatexite migmatite in the Jangseong area; (c)
back-scattered electron and (d) cathodoluminescence images of zircon grains from diatexite migmatite in the
Hwasun area.
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Table 2. The zircon age data of diatexite migmatite in Jangseong and Hawsun area.

207py,2%pp, 207py,* \ 207pp° , 206p,’
age (Ma) poepp A sy e ey

Spot Location U (ppm) Th (ppm) Th/U +%

KJ72 (diatexite migmatite)

KJ072-19.1 Core 288 125 0.45 2300 +15  0.146 09 7.9 1.7 0392 15
KJ072-27.1 Core 231 269 1.20 2473 +24  0.162 14 101 21 0455 15
KJ072-28.1 Core 270 199 0.76 2073 +17  0.128 1.0 6.2 1.8 0351 15
KJ072-1.1 Core 73 27 0.39 2160 +130 0.135 74 7.0 92 0378 55
KJ072-3-1 Core 235 353 1.55 2023 +16 0.125 09 5.9 1.5 0346 12
KJ072-4.1 Core 156 189 1.25 2480 +13  0.162 0.8 10.5 1.5 0468 13
KJ072-5.1 Core 159 87 0.56 2580 +34  0.172 2.1 122 25 0512 15
KJ072-10.1 Core 97 77 0.82 2464 +17  0.161 1.0 102 1.8 0460 1.5
KJ072-14.1 Core 372 314 0.87 2430 +12  0.158 0.7 9.2 1.5 0424 13
KJ072-16.1 Core 237 152 0.66 2486 +17  0.163 1.0 10.1 1.8 0449 15
KJ072-8.2 Rim 1056 9 0.01 1752 +16  0.107 09 2.6 1.5 0178 13
KJ072-9.2 Rim 1003 8 0.01 1776 +13  0.109 0.7 2.4 1.3 0162 1.1
KJ072-10.2 Rim 1050 7 0.01 1770 +29 0.108 1.6 2.5 24 0171 1.8
KJ072-12.2 Rim 1088 9 0.01 1804 +17  0.110 0.9 2.7 1.4 0179 1.1
KJ072-14.2 Rim 915 15 0.02 1795 +12  0.110 0.6 2.6 1.3 0172 1.1
KJ072-32.2 Rim 1037 7 0.01 1734 +12  0.106 0.6 2.4 1.2 0166 1.1
KJ072-17.2 Rim 1054 13 0.01 1709 +13  0.105 0.7 2.0 29 0137 28
KJ072-1.2 Rim 882 7 0.01 1773 +20 0.108 1.1 3.0 24 0203 22
KJ072-11.2 Rim 1606 18 0.01 966 +26 0.071 13 0.5 1.6 0.051 1.0
KJ072-13.2 Rim 858 11 0.01 1853 +45 0.113 25 3.7 32 0237 21
KJ072-31.1 Rim 1138 11 0.01 1704 +13  0.104 0.7 2.0 1.3 0138 1.1
KJ072-6.1 Rim 108 47 0.45 1874 +41 0.115 23 3.8 27 0240 15
KJ072-18.1 Rim 29 8 0.30 1915 +188 0.117 10 29 110 0178 32

Errors are 1-sigma; Pb* indicates radiogenic portions. Common Pb corrected using ***Pb.

AR A A BE(KIT2, KI146)9] Ho]2 U-Pb &
Aol = SV | 2R YA 2PANE] 2] SHRIMP

A 247 A7 A W2 Kim et al. (2016)] 7]
A=o] Ut A A7 F AU22 AR Ao

eMC 71718 o] 85}5ich. ol 85 27} 4k o]
9(0y) & AT} Al7]1= 2+ 25 pm, 4-6 nASITH
B A= Williams (1998)8 wsfom] Qs ¢
2 9 BRSO s 53] vhE SR, v]R] Y Al
= 34uith FC-1 B& Aoj22 13] 343 HA
ol &k Am B 9 A7 Alktelli= SQUID 2.50
2} Isoplot 3.75 22X E Yo} & &85}t sk
A& F HSIA|E 9] Ao]E U-Pb EAlol= 57|
2932 QAT 9 3AE ¢] LA-MC-ICP-MS (Nu
Plasma /2 o] 85}k $-2Hs =9 42 2%
o= 91500 Ao} #ZEZ(Goolaerts et al., 2004)
< o|g3t9l e, Y53 A== lolite 2.5¢} Isoplot
3.75 22 EQ 015 &gt A steh AR 2

& U-Pb £40l= 3= t)gtw ] SHRIMP 1 7]
71E o-83IaL, ARt 4] HAK= Cho et al. (2006)
of 7IR=le] Qlck AjEe] B 9 A Akleli= SQUID
2.50¢} Isoplot 3.75 AZ E Qo] & -85}t A A
Ao} U-Pb BAATIE & 20 AXFRYOH ofF
& Tera-Wasserburg YX| 20| EA|SFGTH I 4).
7 AR 9 BH7|AP 9] 23= loo|tt

KI72(8/3A] G)ell A A3t Aof 2 dA=2] 2
71 debE 0 2 150-200 pmo]H, 2:1 j2}e] £3)
B Zh= F49) AHojZo] ditkpA|et 1:1 o]
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Table 2. Continued.
. . 207pp,’ 207pp,° 206pp,’

Spot Location U (ppm) Th (ppm) Th/U Pb/~"Pb age (Ma) 296pp* +% 23y +% 230 +%
KJ146 (diatexite migmatite)
KJ146-4.1 Core 138 81 0.60 2687 +13  0.184 0.8 133 32 0524 3.1
KJ146-5.1 Core 153 198 1.34 2094 +18  0.130 1.0 6.7 1.7 0375 14
KJ146-8.1 Core 250 215 0.89 2480 +12  0.162 0.7 10.0 1.5 0447 14
KJ146-11.1 Core 357 169 0.49 2087 +14  0.129 0.8 6.5 1.5 0365 1.3
KJ146-12.1 Core 287 166 0.60 2457 +12  0.160 0.7 9.6 1.5 0433 1.3
KJ146-13.1 Core 164 58 0.37 2371 +17  0.152 1.0 8.5 1.8 0405 1.5
KJ146-15.1 Core 129 37 0.30 2394 +17  0.154 1.0 9.7 1.9 0457 1.6
KJ146-19.1 Core 192 116 0.63 2529 +32  0.167 1.9 10.6 24 0458 1.5
KJ146-21.1 Core 161 135 0.87 2464 +17  0.161 1.0 9.6 1.9 0432 1.6
KJ146-22.1 Core 249 132 0.55 2483 +13  0.163 0.8 10.0 1.6 0448 14
KJ146-23.1 Core 259 161 0.64 2246 +15 0.142 09 7.6 1.7 0387 1.5
KJ146-25.1 Core 228 285 1.29 2424 +17  0.157 1.0 94 1.8 0435 1.5
KJ146-26.1 Core 153 166 1.12 2468 +16  0.161 1.0 9.7 1.9 0438 1.6

Errors are 1-sigma; Pb* indicates radiogenic portions. Common Pb corrected using ***Pb.
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Table 2. Continued.
. e 06 207pp,’ 207pp° 206pp,°
Spot  Location U (ppm) Th (ppm) Th/U Pb/""Pb age (Ma) 9pp* + 54 +% 38 +%

HSI1 (diatexite migmatite)

HS1-7 Core 335 157 0.46 2432 +7.1 0.158 0.0011 10.6 0220 0.487 0.011
HS1-8 Core 150 37 0.22 2212 +15 0.140 0.0029 84 0310 0422 0.013
HS1-12 Core 349 437 1.43 2482 +15 0.163 0.0024 11.6 0220 0.497 0.008
HSI1-15 Core 398 56 0.16 2060 +54  0.127 0.0009 7.3 0.097 0.406 0.005
HS1-19 Core 238 15 0.07 2388 +74  0.154 0.0016 10.1 0.190 0.465 0.010
HS1-20 Core 58 32 0.60 2446 +15 0.159 0.0027 104 0.440 0.483 0.020
HS1-25 Core 377 19 0.05 1986 +9.7  0.122 0.0010 6.2 0.085 0.366 0.005
HS1-27 Core 148 62 0.45 2449 +9.1 0.159 0.0012 105 0.170 0.471 0.007
HS1-28 Core 907 173 0.21 2337 +7.7  0.149 0.0007 9.5 0320 0442 0.015
HS1-29 Core 162 59 0.31 2216 +11 0.139 0.0013 8.6 0410 0448 0.020
HS1-31 Core 436 89 0.21 2206 +4.1 0.138 0.0007 8.0 0.097 0.410 0.006
HS1-32 Core 296 24 0.06 1945 +6 0.119 0.0007 6.2 0.059 0.367 0.003
HS1-33 Core 171 24 0.12 2086 +8.9  0.130 0.0010 7.2 0.160 0.392 0.009
HS1-34 Core 224 153 0.69 1961 +10 0.120 0.0016 64 0.180 0.372 0.008
HS1-35 Core 65 46 0.69 2621 +8.7 0.176 0.0015 122 0470 0.496 0.017
HS1-36 Core 309 78 0.27 2462 +15 0.160 0.0018 10.6 0.480 0.470 0.020
HS1-40 Core 133 57 0.44 2392 +16 0.154 0.0019 9.3 0230 0.443 0.009
HS1-41 Core 254 43 0.17 2386 +5.7  0.153 0.0009 102 0.650 0.487 0.030
HS1-43 Core 300 70 0.26 2437 +17 0.158 0.0017 10.0 0.210 0.463 0.008
HS1-45 Core 163 121 0.90 2488 +11 0.163 0.0019 109 0250 0.475 0.009
HS1-46 Core 208 32 0.18 2089 +7.9  0.129 0.0010 7.4  0.110 0417 0.005
HS1-47 Core 365 127 0.40 2009 +84  0.123  0.0011 64 0150 0.371 0.009
HS1-50 Core 489 145 0.33 2244 +7.3 0.142 0.0014 84 0.180 0.418 0.008
HS1-52 Core 185 186 1.04 2418 +94  0.156 0.0013 9.8 0.150 0.451 0.006
HS1-53 Core 542 16 0.02 2104 +89 0.130 0.0012 7.5 0.140 0.401 0.005
HS1-55 Core 217 30 0.11 2276 +74  0.144 0.0013 9.3 0200 0.461 0.008
HS1-56 Core 306 36 0.13 2257 +6.5 0.143  0.0008 84 0360 0.428 0.018
HS1-57 Core 303 50 0.18 1940 +74  0.119 0.0010 6.2 0.099 0378 0.005
HS1-58 Core 593 34 0.06 2006 +16 0.123 0.0013 6.3  0.090 0.367 0.006
HS1-61 Core 244 160 0.81 2449 +49  0.159 0.0007 11.1 0.640 0.507 0.029
HS1-65 Core 57 1 0.01 1946 +17 0.119  0.0021 59 0460 0.357 0.026
HS1-66 Core 497 155 0.37 2244 +8.2  0.141 0.0009 83 0.120 0.419 0.006
HS1-67 Core 508 23 0.07 2088 +6.5 0.129 0.0008 7.0 0200 0.392 0.012
HS1-68 Core 340 100 0.33 2433 +8.2  0.158 0.0012 10.1 0.200 0.467 0.009
HS1-69 Core 231 29 0.12 2095 +6.6  0.130 0.0007 7.2 0310 0.400 0.017
HS1-71 Core 383 186 0.52 2288 +5.7  0.145 0.0011 89 0.110 0.442 0.005
HS1-72 Core 691 83 0.13 2329 +5 0.148 0.0006 9.2 0.1830 0.442 0.008
HS1-73 Core 383 67 0.19 2330 +9.1 0.149  0.0009 9.0 0200 0.445 0.009
HS1-76 Core 333 18 0.07 2064 +6.3 0.128 0.0007 6.6 0.120 0.378 0.007
HS1-81 Core 174 53 0.36 2401 +12 0.155 0.0014 9.5 0.180 0.450 0.010
HS1-82 Core 115 16 0.22 1971 +17 0.121 0.0015 6.3 0490 0.383 0.027
HS1-83 Core 314 169 0.61 2056 +7.5 0.127 0.0009 6.6 0220 0.381 0.012
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Spot  Location U (ppm) Th (ppm) Th/U Pb/""Pb age (Ma) 9pp* + /B350 +% 38 +%
HS1-84 Core 232 16 0.07 1991 +12 0.122  0.0011 6.1 0.120 0.364 0.006
HS1-86 Core 593 17 0.04 2340 +5.6  0.149 0.0018 9.3  0.180 0.448 0.006
HS1-87 Core 312 19 0.08 2067 +9.5 0.127  0.0011 6.8 0.140 0.385 0.008
HS1-88 Core 323 99 0.32 2499 +11 0.164 0.0019 11.1 0350 0.490 0.015
HS1-92 Core 220 44 0.21 2416 +84  0.156 0.0014 9.5 0.180 0.453 0.008
HS1-93 Core 525 49 0.10 2114 +54  0.131 0.0008 7.5 0.086 0411 0.005
HS1-95 Core 66 39 0.64 2587 +20 0.172  0.0032 13.2 1.200 0.545 0.045
HS1-96 Core 52 23 0.42 2112 +15 0.131 0.0017 7.4 0230 0408 0.011
HS1-98 Core 103 30 0.53 2115 +23 0.132  0.0022 7.5 0580 0.410 0.028
HS1-100  Core 203 10 0.10 2385 +8.2  0.154 0.0010 9.9 0.500 0.463 0.024
HS1-2 Rim 141 6 0.10 1903 +13 0.116 0.0015 55 0.170 0.348 0.011
HS1-10 Rim 301 16 0.04 1883 +8.3 0.115 0.0011 5.6 0230 0.345 0.014
HS1-30 Rim 387 47 0.13 1908 +12 0.117  0.0013 57 0.140 0.349 0.009
HS1-44 Rim 559 21 0.03 1907 +12 0.116 0.0013 5.7 0.150 0.349 0.010
HS1-54 Rim 245 9 0.02 1900 +89  0.116 0.0009 5.6 0.190 0347 0.012
HS1-59 Rim 510 41 0.09 1868 +9.8 0.114 0.0012 55 0.180 0344 0.012
HS1-62 Rim 214 6 0.08 1869 +7 0.114 0.0014 5.5 0.110 0.345 0.006
HS1-70 Rim 377 14 0.07 1864 +6 0.114  0.0007 54 0.100 0.341 0.006
HS1-75 Rim 659 7 0.03 1868 +52  0.114 0.0006 52 0.070 0336 0.004

Errors are 10; Pb* indicates the radiogenic portions.
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Table 2. Continued.

] e 206 207p,* 207pp,’ 206pp,*
Spot Location U (ppm) Th(ppm) Th/U Pb/"Pb age (Ma) 96pp* + 25y +% 238y +%

AU22 (diatexite migmatite)
AU22-1.1 Core 108 56 0.52 2889  +14.84 0208 0.0019 164 0.326 1.751 0.009
AU22-2.1 Core 835 170 020 2184 +4.22 0.137 0.0003 7.2 0.085 2.598 0.004
AU22-3.1 Core 229 78 0.34 2205 +8.21 0.138 0.0007 8.0 0.112 2.389 0.005
AU22-4.1 Core 110 50 046 2185  *18.59 0.137 0.0015 7.8 0.172 2.402 0.007
AU22-5.2 Core 105 65 0.62 2518  +11.92 0.166 0.0012 11.0 0.190 2.089 0.007
AU22-6.1 Core 330 101 031 2169 +8.69 0.135 0.0007 7.7 0.112 2.437 0.005
AU22-7.2 Core 222 106 0.48 2338 +8.17 0.149 0.0007 9.2 0.134 2232 0.006
AU22-8.1 Core 1343 196 0.15 1984 +54 0.122  0.0004 6.2 0.075 2.719 0.004
AU22-9.1 Core 169 142 0.84 2511 +8.53 0.165 0.0008 11.2 0.158 2.037 0.006
AU22-10.1 Core 241 148 0.61 2176  +11.21 0.136 0.0009 7.6 0.109 2.456 0.005
AU22-11.2 Core 551 175 032 2337 +8.16 0.149 0.0007 9.1  0.124 2267 0.005
AU22-15.1 Core 840 430 0.51 2506 +3.72 0.165 0.0004 11.1 0.128 2.042 0.005
AU22-16.1 Core 640 249 0.39 2318 +4.88 0.148 0.0004 9.0 0.108 2.269 0.005
AU22-17.2 Core 498 193 039 2396 +6.83 0.154 0.0006 9.3 0.119 2287 0.005
AU22-5.1 Rim 800 4 0.01 1864 +7.29 0.114 0.0005 55 0.069 2.850 0.004
AU22-7.1 Rim 1138 6 0.005 1878 +6.15 0.115 0.0004 55 0.066 2.866 0.004
AU22-8.2 Rim 968 35 0.04 1869 +4.91 0.114 0.0003 5.5 0.063 2.857 0.004
AU22-10.1 Rim 971 17 0.02 1876 +5.68 0.115 0.0004 56 0.065 2.843 0.004
AU22-11.1 Rim 1062 5 0.00 1877 +5.2 0.115 0.0003 54 0.061 2.909 0.004
AU22-12.1 Rim 900 6 0.01 1874 +6.86 0.115 0.0004 55 0.073 2.862 0.004
AU22-13.1 Rim 1302 5 0.00 1868 +3.48 0.114 0.0002 54 0.059 2.894 0.004
AU22-15.2 Rim 1097 8 0.01 1874 +4.3 0.115 0.0003 55 0.064 2.864 0.004
AU22-17.1 Rim 944 9 0.01 1876 +6.02 0.115 0.0004 54 0.065 2915 0.004

Errors are 10; Pb* indicates the radiogenic portions.
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Fig. 5. (a, b) Tera-Wasserburg concordia diagrams showing results of zircon U-Pb analysis from diatexite migmatite
in the Gwangju-Jangseong area; (c, d) Tera-Wasserburg concordia diagrams showing results of zircon U-Pb analysis

from diatexite migmatite in the Hwasun-Boseong area.
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