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ABSTRACT: This study presents a revised geological map of the Jinan area, located at the boundary between the Yeongnam Massif and
the Okcheon Metamorphic Belt, based on detailed field investigations and zircon U-Pb geochronology. The Jinan area comprises
Paleoproterozoic rocks (metasedimentary rocks, gneisses and metagranitoids), Neoproterozoic to Paleozoic strata (the Majeonri Formation
of the Okcheon Group) and Mesozoic units (granitoids, sedimentary rocks of the Jinan Group, volcanic rocks and porphyries). The distribution
of Mesozoic granitoids has been significantly revised in the updated geological map. A ductile shear zone traverses the Jinan area in a southwest
(SW) to northeast (NE) direction. In contrast to previous interpretations, the shear zone consists predominantly of Jurassic rocks.
Paleoproterozoic rocks are mainly distributed east of the shear zone, whereas Mesozoic (primarily Cretaceous) rocks and a minor Okcheon
Group unit dominate the western side. Ductile shearing deformed both the Paleoproterozoic gneiss and Jurassic granitoids (Jinan mylonitic
granitoids). The occurrence of the mylonitic Jinan granitoids with an igneous age of 185 £2 Ma indicates that the shear zone in the study
area represents part of the Honam Shear Zone (specifically, the Sunchang Shear Zone). The Paleoproterozoic rocks east of the shear zone
are interpreted as belonging to the Yeongnam Massif, whereas the metamorphic rocks west side of the shear zone are assigned to the Okcheon
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Metamorphic Belt. Previously unrecognized Cretaceous ductile shearing with an east-southeast (ESE)-west-northwest (WNW) strike-slip sense
is identified in the Yongdam foliated granite (109 + 2 Ma), a mid-Cretaceous intrusion. In contrast, the Jucheon granite (94 +1 Ma) shows no
evidence of ductile deformation, constraining the timing of Cretaceous ductile shearing to 109-94 Ma. Furthermore, granite porphyry (89
1 Ma) intruding the northern part of the Jinan Basin constrains a lower age limit for the deposition age of the Jinan Group.

Key words: Jinan area geological map, mylonitic granitoids, Honam Shear Zone, SHRIMP, zircon U-Pb age
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Fig. 1. Geological map of the Jinan area (Jinan-gun), Jeonbuk Province (modified from Shimamura, 1924; Lee and Nam, 1969; Kim
and Lee, 1973; Hong and Choi, 1978; Hong and Yun, 1993), showing U-Pb zircon ages (this study and reference data), together with
a simplified tectonic map of the Korean Peninsula. The geological map was broadly revised based on field surveys conducted in this
study. Abbreviations: Cong., Conglomerate; DB, Dumangang Belt; Fm., Formation; GB, Gyeongsang Basin; GM, Gyeonggi Massif;
IB, Imjingang Belt; KM, Kwangmo Massif; MB, Machollyong Belt; Neopr., Neoproterozoic; NM, Nangrim Massif; OMB, Okcheon
Metamorphic Belt; Paleoprote., Paleoproterozoic; Paleoz., Paleozoic; PB, Pyeongnam Basin; TB, Taebaeksan Basin; YM, Yeongnam Massif.



€0 €€ 68100 001 901°0 S6 S0¥0°0 €€ 6TS 8T 0Zs00 A 1'zs 6€1+ €VTF 0T€- v¥ IT1 9+ vF 1€1 vF €1 6€'1 S0 00€ Tss vl 14!
€0 T¢ 1L10°0 801 8800 €01 SLEOO 7¢ '8¢ 7¢ YLYO'0 7€ 8'LS T+ OLTF 1T§- £F 601 T vF 601 vF 111 8S'1 €0 081 108 €T1 €1
v0o |87 1L100 |89 8600 |29 81700 |8T S8 €€ bShO0  |8T TS Lvl+ 9SIF 142 £F 601 9 v 01 €F0Il |es0 w60 [99€  [10s  [st0 4
0 |tz 9vio0 |t w0 s €0500 [Tz €389 € €500 [zT €89 95+ 18% 01T F 966 S+ vF 786 w96 |9t vLo  |wev  fozs |- 1
vo  [og  oLloo |89 ozio |19 €100 |oe  638s 0y 8Lv00  [0€  T6S 85+ IP1F $ST £F 601 I- ¥ L01 ¢F801 |pso  €zo  fer  fose |- 01
€0 [s€ 100 gzt 800 |L11 L8500 s TI9 Iy Lv00  |¥E  S09 STI+ LOEF LSV~ b 01 I- ¥ 501 vFo0l  [zzL 990 |evT |wpe  [zrl 60
S0 9'¢ Lo 9L 8600 99 11¥#0°0 9'¢ 0'8S T 66¥0°0 9'¢ vLS [8483 691F 08T vF 0I1 €+ €F SI1 vF 111 9€'Y %0 108 vT6 60'1 80
L0 (4% L1000 9t v01°0 7¢ 0bb0'0 €€ 1'8S L1 SLY0'0 €€ 6'LS 00T+ 8LF TII- v¥ 0l1 I- T¥ 601 vF 011 YTl 90 123 9TS1 i240) LO
80 |6€ 1L100 |6 ziro |6 SLv00  |6€  b's ST 00 |6€  vs - OLF ¥'TL v 601 0 £F 601 pF 60l |er'e  zeo  |ssz [098 600 90
€0 |6 svi00 |68 6L00 b8 S6€00 |67 169 8T  68¥00 [6T €89 STI+ 617F LSS~ €7 976 ~ £F §'S6 €FLE6 |€L0 €60 [sos8  [oos  [crl 50
v0  |gz  oLloo  |9s vero 1S 15500 |TT 89S €e 1500 |zT 1Ls €L+ SIIF b1 TF €1l S+ b¥ 811 Fell |ovl e€0 |69l |Lzw |- 0
T0 [vT  $9100 [SST 600  |€ST 91bO0  |¥T 909 8y 1€500 |€T  L6S hi+ 98€F TST- £F 901 6+ 9F LI1 F L0l )Tl vE0 | |91z |evd €0
vo [sT  ocloo |19 €010 |9s 8€v00  |ST LSS €T 60500 |ST  T8S 681+ €1 TI- £F 601 S+ £F 11 €F0Il 870 s80 [osr [izs |68 20
1o Se €5100 69 +S0°0 89F 96700 Se $'S9 €¢ 0LSO00 T¢ 0'€9 EF9°L6 Si+ LF 611 €F 101 090 LEO 8¢S SSl s8¢ 10
(AuT FS16TLTI/NuS 62,2SoSE “9-[[#TVI) 11upi3 paipijof wwpsuo]
L0 Sl 6200 |4 €0T0 ST 20500 ST (1843 €1 01500 ST (U843 8+ 9¢F T0T £F L8I 43 £€F 161 €F L8I 860 €0 8¢ 876 SIo 8T
90 |91 68200 [sT 8610 |61 9600 |91 9bE LT 00s00 |91 o€ v ShF OLI €F €81 0+ bF ¥81 eFp81  |e80 620 [ov1 [p1s  |c00 Lz
80 [cz sszo0  [8T €070 |L1 01500 |tz L¥E 91 L0s00 [T Lpe og+ 6€F 86T ¥ €81 T+ £F 981 vFesl  [s6T  szo  |est [szo  |ir0 9z
€0 |61 9800 |IL 1o |89 8¥h00 |61 0 6v  18v00 |61 8 ovl- 991F L9~ £F 781 € 6% LLI eF g8l |ovo  9c0  [s9  [ser |- ST
T0 |1 68200 |L9 0810  [s9 P00 ST 9bE 0y €8v00 K1 SbE 671~ 8SIF L~ £F p81 € 8F 6L1 eFp8l  |1s0  ovo [zs  fosr |- T
60 |ce  eLLzo  |ve sy g1 soTI0  |Te  9¢ €1 99TIo  |re  9¢ 9T+ €TF 6V0T SKF 1851 T+ | €9F peLl Ls¥isst |ivo  vio for fszs [eo€ €T
€0 [9T 16200 |v8 1nco |os §TS00 9T vwE €L 9000 |9T  SbE 99+ 817 80¢€ ¥ 81 I+ | s1 81 s¥p81  |s€0 1T oz |eor ot [44
Y] 71 $8700 €T 981°0 6'1 €LY0°0 71 1's¢ vl 88%0°0 71 I'se S9- 9vF L'S9 TF 181 T €F 8LI ¥ 181 90 620 1274 1259 == 0T
Lo |L1 ezoo  |sT 0zo 81 16b00  |LT  L€€ ST 20500 |L1 L€ 61- €FF €51 £F 881 I+ £F 061 €F681 [sT0  8T0 |60z fozr  |c00 61
90 [oz 600 g€ vel'0  [9T 08%00  |0T  T'¥E TT  98v00  |0T  I'bE 8- 19% §'66 ¥ 981 A v 281 pFo81  [og0  gco  |arr |sse |- 81
S0 |t pos00  |€€ s610 8T sov00 L1 6TE 91  00s00 L1 8T L8 89F 0T £F €61 0+ £F ¥61 gFvel  |os0  zeo  [vs1 [1es  [oo0 L1
90 ST £€6200 ST 610 0T 8100 ST (443 8l 98%0°0 Sl I've 3l LyF LOL £F 981 (4 vF T81 €F 981 9¢€°0 (A1) 11 196 == 91
90 [s1 6200 |97 8610 1T 06k00  |ST  THE LT 00s00 ST O 1z 6vF 8¥1 £F 081 0+ €F L8] €F 181 [zeo  9zo  [eor  [is9  [z00 Sl
zo |v1 6Lzo0 |99 810 |[s9 9800  |¥1  6E 8y 1500 €1 L'sg 9z S1F 61 TF LLL 9+ | o017 061 F8Ll |LLo 900 |6l |ize  |evo ¥l
0 [z1 6800 |9T 8810 |€T wroo T 9bE vl 86v00 |T1  SHE L9- SSF L'09 T ¥81 0+ €F p81 Ep8l  [Lzo 90 |osz [c1s 000 €l
S0 0T LLTO0 |84 181°0 9'¢ LY O 0T 1'9¢ 7T €0S0°0 0T 09¢ 09- S8F 6'L9 vF L1 I+ vF 6L1 vF LLL L9°0 LO0 ST 79¢ 800 !
zo |91 8900  |L6 8610 |56 96500 |91 ¥LE €1 §SL00  |ST  €9€ 1L+ SITF TS€ €F 0L T+ bF 95T gFsLl |Lvo 900 [ps  [ess  [oze 1
90 |61 g6z00 g€ 8610 |LT 16V00 |61  THE 0T  90s00 |61  I'bE 8l £9% 161 £F 981 I+ b 681 gr o8l |eLo  sto [18  [eor  [e00 01
0 |61 6800 |8€ 1810 |re ssv00 |61 9vE TT LYoo |61 SHE 1z1- 8F I¢- €F p81 ' v LLL eFp8l  |ovo  €co w6 [p1p |- 60
S0 ST 88700 (43 €81°0 8T 19v0°0 ST LYE 6l 6LY0°0 ST LbE 1o1- 89F L'E £F €81 € vF LLL €F €81 &0 SIo YL 861 - 80
o |€1  o9zoo  |9€ %10 €€ L1S00 €1 €9¢ 8T  L0SO0 [T €o9¢ €5+ 9LF 69T TF SL1 ™+ 9% 6LI zFsLl |oLo 800 |tz |69z vl L0
vo |61 s6zo0 €t 0610 8¢ Lov00 |61 6€€ €€ s8v00 |61 6€E s8- 6¥ 6'1€ ¥ L8] (Al L7 €81 p¥881 [ec0  9zo st 909 |- 90
90 |1z eLzo0 |st €610  |8T 10500  |IT  6S€E 61 1200 |1 8¢ €1+ $9F 10T v LLL v+ ¥ 981 pF8LL  [6s0  L00 |s¢ |88y |og0 S0
Lo |6z ozoo |gv v810 |z €8v00 |67  To€ 9T T6v00  |6T T s¢- SLF ST $F 9L I- ST pLI s¥oLt |oLo 600 |sz  |tog |- 0
90 [L1  s6z00 |6 0zo ez 68V00 |L1  s€€ LT £0s00 L1 s€g 9z- SSF Ol £F 061 I+ vF 161 gF 06l |p€0  vTO  [se1 [sss  [so0 €0
vo [0z o000 |8t 1810 |v¥ €€v00 |07 o€e TT 800 |oT  8TE 81- 601F 6¥1- v 261 ' b 981 vevel  [s60  1T0  |eL |ese |- 20
(1u9°T°9CoLTI/Nul 1:9FoCE §-FOFTVI) 2H1401pOUDLS d111u0 |t upuif
000 ogF N/ %F Ne/  |%F  Odo/  |%F  Odod  |%F o/ |%F  Qdg/  [uEP (eW) 38y (e) 98y [uep (eW) eN)  |%F N/ UL |0 "Qd,, | 10dS
»n Ad,y,, Ad,, 4d, Nge ad,, Nger -109 Adg/ Nger/ -109 By Ad g/ By N/ Ylpe, wdd  fwdd %
O o O () [0 por  [d ad,; A, 5D d,; Ad,y;
% ) ) %

*BOJR UBUI[ dY} WOIJ SHO0I SAISNIIUI JI0ZOSIJA Y} I0J BIEP qd-( U0dIZ JINTYHS °T 2Iq¥L



Kl

“90UBPIOOUOD-ITE | Lgz/Ad gor Nger/Id o, Sununsse Aq pa1oaLnd qd uowwo)) (7)

‘qd,, PeInseaw Suisn pajoa1109 qq uowwo)) (1)

‘AjpAnoadsal ‘suoniod o1udSoIpel puB UOWIOD Y} AJLOIPUI q PUB °qd O] 218 SIouy
: L ! L Tput

L0 [09 6€100 [9LSI 0900 [S€ST  ZI€00 |09 0TL 8¢ 010£0 [ST  08F <- 68F 685 SF 688 6L+ | €£F €9 €F €€l 2€0  1€1  [96T [peT  [06'1€ <l
90 |rT s€100 |sOF IO  |o6E  ¥6S00  |FT  OFL L€ 09800 ST STIL €1+ €F LO1 TF 998 £h+ 9F 951 1F968 |€€0 681 [€9z |11 [e8F il
90 [TT ¥SI00 |8€E  ¥900 |9TE  €0€00  [TT 1S9 '€ p90I0 Pl 068 9l- 1TF 1°€9 TF €36 TS+ 6F 92T TF 80l |6€0 €01 [pST |pST  [SEL €1
20 19 $pI00  |€1L 0600 |pOL  TSHOO |19 €69 Ol  €0€T0 L€ TES I- T9F ¥'L8 9F $'T6 SL+ | 09%F SLp SFOTL  |sv0 980 |0l |sTl  [LeTT 4
90 |zT 8TI00 |F8T  PLOO |TLZT  8I¥00  |TT  6LL LY pP800  |ST LEL L 0TF STL TFTT8 T+ LF 6¥1 1898 |ov0 Il |e€l |€Tl  [€9F 1
S0 |€€ Ivl00 |8 0010 |PLT  SISO0  |€€  8OL 9r  TEPOO  |ST  0'IL L+ LTFO'L6 £F 106 £+ vF 976 TFT06 |¢€0 Tl [spT  [I181  [L1'0 o1
o |L€  oplo0 |zol  pOl0  |T6 oS00 e 9L 99 82600 |TE  LIL 1+ 01F 101 £F S'68 6+ LF T86 €F €68 |L80  SL0 |29 |[s8 €90 60
<0 |vT oS00 [po£ 1600 |p6T  1¥bOO  [PT  $99 vy €eLl0  |p'1 TSS (- LTF 688 TF T96 69+ | 0TF oLE TFOIL |L£0 660 |6Ll 981  [ss9l 80
90 I'c  LEIOO |ILT  TLOO  |09T  08€00  |IT I€L 9¢  TIGO0 |1 €89 or- 61F TOL TF9L8 S+ LF T IFL€6 |LEO  OU'l  [891 |8SI  [L¥'S L0
vo |tz orlo0  [v'6 9600 (98 0000 [T 9L I'e L8000 |TT  §IL r+ 8F €66 TF 168 T+ €F 806 TFT68 |oL0 €01 |eck  |eer  [11°0 90
90 |rT opl00 |L1T 1800 |p0Z  0TvO0  |FT TIL Te  €LS10 ST 019 €- LIF ¥6L TF 668 99+ | 1IF 60€ TFC0l |sv0  v80 |96 |81 [eL€l <0
o |oz 1wl00 [r'el  ool0 |T81  11s00 [0T  LoOL €L 6900 [T 169 v+ 81F 196 TF 06 og+ | OIF 1€l 1¥926 |€£0 601 [891 |o91 foLT 0
¥o |6T 1100 |I'8T €010 |oLT  TESO0 6T IIL L9 06s10 |61 919 €+ 8TF 866 £F 006 99+ | ¥TF 60€ TFYOL |€v0 880 |0l 9Tl [10¥I €0
0 [9€  6€100 |01€ 6900 |66T  09€00  [9€ 6L 8L €900 8T  ¥69 L1~ 1ZF 8'L9 £F 068 v+ | 01F 2Tl €F€T6 b0 Tl fzst [l |LoT 20
v0 |re€  8€100 |0ST  T900 |ovT  vTEO0  |FE  pTL € 6Sv00  |9T  TIL 43 S1F 809 £F $'88 s £F 98 TF 006 |sv0 €Tl [z |eze |- 10
(Hut LiTToLTI/Nul S,0SoSE T-LOFTVT) Atdiydiod a11upisy
100 [o5F g/ %F Ny |%F Adgy/  |%F Adyy/  [%F Qdyy/ %F  Qdyy/  |WEP () 98y (eN) 98y [yuep (eN) (en) %F Ng/ (4l [N "4d 5, jodg
e SAdgye Ad,6 Adype Nger Ad Nger 102 Ao/ Oyee/ 02 2By Idgge/ 28y Oyer/ Ulye - fuical %
@ @ @ 2} [®oL. oy | A ad, Adyy, -sid ad, Ad,,
% 3} 63} %

80 o€ 8s100 [0t 8600 (9T 600 [0 T€9 T 9800 [0€ 679 651~ v9F ¢9- €F 101 I+ TF €01 €F 201 |1€€ O£l  [6991 [Izel [L00 61
vo |61 evlo0 IS 0600 |L¥ 8€v00 |61 €LY 9T  ILFOO |61 019 o€z~ LUIF 121~ TF 056 T £F 06 FyS6 |80 ve0  [8Th  |wp |- 81
vo |€1  ppI00  |9€ 6600 |p'€ 96v00 €1 €69 8T  L8Y00 €1  ¥69 06+ 6LF LLL ¥ €76 T+ £F L'€6 1¥22 920 80 |es€ |ssv [or0 L1
€0 [T 8r100 €9 010 |19 L6YOO LT SL9 9T 66900 LT 89 9+ €p1F 181 TF 86 o€+ vF 6€1 TFELG |IST €90 (968 [89F1 [9LT 91
To |LT  1p100  [p€l 8800  |I'€l  TSHOO  [LT  TIL v €pS00  |9T  €0L pel- 61€F L~ TF 006 1+ SF €01 F 6 |ev0  L90  [zol  |esT  [180 Sl
[STONE VR B 4 A T X S v600  |0°€ SLYOO LT €69 ST 800 LT €69 €C- ILF €1L TFET6 I+ TF 0€6 F¥T6 |90 850 |08 |99  [v0O 1
€0 |tz 9vio0 |68 8800 (98 9Er00 [T 989 e 60S00 [T 0789 8¢ TITF pEl- TF £€6 9+ vF 001 FIv6 |60  9Ul  |I1zE |¥8T  [8€0 €1
zo |91  ¢vl00 |08 9800 (8L 9€p00 |91 669 e per00 |91 ¥69 ove- v61F 9€1- 1¥916 €+ £F 156 I¥€26 |90 80 [Ipl |pOE  [610 4
90 |61 8rl00 |0€ v600  [€T 6500 |61 tL9 91 08000 |61  TLO Lo1- 9GF L- TF 0'S6 0+ TF €56 TFTS6 |veo 80  [poTl |€zw1  [00°0 I
zo |€T  gevi00  [Tol 1800 001  80KO0  [€T 869 9¢ 68000 |€T 169 vip- SSTF 00€- TFLI6 T+ vF 976 TFLT6 |1€0 €60 |1bT  |69T  [€1°0 o1
vo |91 zvlo0  [Tv 0600 |6€ 1900 |91  ¥oOL 61 0100 [91T 669 16- €67 LT IF 606 9+ TF €L6 1616 |€20 €90 [l6s |96 [or0 60
€0 |F1 8pl00 LB €600 [ST SSr00 Pl PLY 91 1700 [P 999 811~ 0117 z¢- 1¥ 06 1+ TF 801 1096 |€90 60 |z8sl |szLl [LLO 80
€0 |gTz  ce100 |TL so10 (89 9¢s00 |z LT Ty TIS00  |TT e €LE+ ISI¥ LEV TF 0'38 9+ vF 9'€6 TFSL8 |s€0  v80  [L81 |6tz  [evO L0
o |Vl LpI00  [€9 8800 |29 SEPO0  |PT 6L €€ €Lh00  [€T  9L9 6vT- €S1F 6€1- IF Th6 I €F $'€6 IFL¥6 |620  T60 |P9T 96T |- 90
vo |61  ppIO0  |SP £800 |0F o0 |61 t69 0T  p800 |61 069 L1Z- 66F 111~ TFTT6 I+ TFLE6 TFLT6 |20 990 |e6s |obe  [900 <0
10 I'e Ip100 |1TC 800 61T 1000  |I'€  OIL or  s6r00 |0 69 661~ TL9F 8P11- £F 106 £+ vF €56 €F €76 960 990 [IST [8¢T  |ozO 0
0 1T LPI0O  |8'S ¥800  |F'S SIv00 1T TS89 €T vLb00  [0T  LLY €LE- LEIF §ST- TF 6'€6 I- TF S'€6 TFOV6 |sT0  L90 |pb¥ |28 |- €0
00 |LZ 1#100 |6SO1 8200 |6'SOI  €¥100 LT  60L Tol  $T00 |TT  LL9 TF €06 8+ 1% €01 FOP6 |6v0 980 |6L  |s6 950 20
€0 |e1  Lri00 T $600 [0t 99v00 €1 619 I's  LLVOO |€T1 819 €L- S6F §°ST IF €76 0- £F 06 IFvp6 |8C0 €01 |ove |lpE |- 10

(49" T 1,926 LT1/NuS 81,680 € S01-80+TVI) 213 andsplaf 11pyp uoayony
100 fopF N/ %F N/  |%F Ado/  |%F g/ [%F Qdyy/ %F  Qdy/  |Wep (eN) 5y (en) 25y [wuep (en) (en) %F Ng/ UL |0 " g jods
e Adyy Ady Adyy Nger ad Nger 00 Adyge/ Ngee/ 00 By Idgoz/ esy Do/ Ulze wdd - |wdd %

m ® ] ] &L €L =i 5 Adoge i d 0 Uy
% ) ) %

"panunuo) * AqeL



w

qEM Y

AR SN A AddE S-S Asl LEsts
o)xJo|- 2 A2k EL 7| (sensitive high resolution secondary ion
microprobe, SHRIMP)E ©]-83} A o]Z U-Pb A4S
XS E4S 8l oA MRS et  HsAAES
S1 o) F M0 2 iAol £ FEL RIS W
g o] &sto] AojES F2UaL, FF #o}23} TA o
)2 0}LE B9t $R7) 2T PATY oY
o] Z4} HAFAUIH(IEOL 6610LV)S o]-85}o] Aol &
A PP A DR R RS )
oksigick Ao E U-Pb AthEAS Williams (1998)3} Ireland
and Williams (2003)2] Hx}= ughch B4 =7 23}
AU AL 232U Y] SHRIMP lle & ©|-§5}o] -3
STk BA2 915 Axjol 2(0,) WO A7)9 Wi 4%

0.062— — —
(a) Jinan mylonitic granodiorite (JA2404-8)
0.058} Weighted mean of
.IOSPb/Z?XU age:
ﬁ 0.054
LN
Kl
=%
S 0.050F
16
0.046
0.042 R . '
31 33 35 37 39
238U/ ZOGPb
0.06!

8
Jucheon alkali feldspar granite (JA2408-10)

Weighted mean of
205Pb/8 U age:

0.052

207 Pb/ 206 Pb

0.048 =0

0.044

0.040
62 66 70 74 78

238U/ ZOGPb

20-25 um(Z7)<} 4-6 nAFTE U 5=
SL13 Ao}2o] A EST, U-Pb 59 2l4u]
o FCl AojZo] BEARE A4Hth 243 24
F+= SQUID (v. 2.5)%} Isoplot (Ex 3.41) (Ludwig, 2003)
= 3ot A7t A= ATk A 249X 2] U-Pb 59
2H|9F A7 109 23R AL 449 75
Bt A= 209 LA AE AAEHATHE 1; 217 2).

B~
I
¥
o2l
4 o 4o

3.2. %l £F 21t

A2 4719 TAY AR (XIRE FieHd SIS
&, JA2404-8; 85 e 3PAQL JA2411-6; =4 42
224 371, JA2408-10; SFEEQE, JA2407-2)0] o]
AAEE) B4 Akt A8 X R & 13 1912
o) A|A = At

2 ArfI9HA S E9H(IA2404-8)2 A
SIS BAS] Sl AElskar < Aol Hix|gict

0.064
(b) Yongdam foliated granite (JA2411-6)

0.060 - i
Weighted mean of

26Pb/ 238 age:
109.4 +£2.0 Ma (n=10

0.056

0.052

2()7Pb/ 2()(\Pb

0.048 72

0.044 -
50 54 58 62 66 70

23 RU/ 206Pb

Granite porphyry (JA2407-2)
0.11F
Weighted mean of
206Pb/28U age:

0.09

0.07

VA
A Z e

106 10298~ 94\ 59086}, |
N )
N

001 N - -
56 60 64 6 72 76 80 84
238U/ Z(Jépb

207Pb/ ZOﬁPb

0.05

112

0.03

Fig. 2. Tera-Wasserburg concordia diagrams showing zircon igneous ages (weighted mean of **Pb/*®U age) of Mesozoic intrusive
rocks: (a) Jinan mylonitic granodiorite (JA2408-8); (b) Yongdam foliated granite (JA2411-6); (c) Jucheon alkali feldspar granite

(JA2408-10) and (d) granite porphyry (JA2407-2).
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(ZE 1). o] g4 HojE2 F& 150-200 um Zo|2] 2
7d& 7H= /3 (prismatic)&] AP 02 AEHTh S54
AL A AolEL T4 FTRE Flo] RojEch
AojZ2] Th/U H]= 0.06-2.71 2 thefsiA] Yepur]gt
Hhz 0 2= 0.2-0.39] W7F $ASIE AolZ2e] *Pb/ U
A= 194-175 Ma 2] H$I2 vEldth o] 5= Tera-Wasserburg
tholotaol A X =7t en EEx7F A5H 16719] 24
Holl A FEI *Po/ U 75 HFAF2 184.8+1.5 Ma
(MSWD=0.48)2 AAXHETHIH 2a). o] A= e
S EU(A2404-8) 2] g AF o agsict oha FS
180-175 Ma A (578 A7) sPHEEST F4 ol1%9
& AT BHol 9lS Ao g Azt sHEe
2 A ZEL LS 7L Qe £ 1] A%
(23 B4 Ao A= LAY TH(2049+23 Ma, *’Pb/*”Pb
ddi) Aol FRJAAHE 1). o= FHHFH + 2
EZo| 1YY A4 7HsdS ARG

|5 QA U UA2411-6) 2%E haf o4 st
o} g 89S S M(lakeside)ol| A AFH = ATHTH D).
o] &9l HojEe F& 100-150 um =719 A& 7Hd

Zye] AR ow AZE STALIALOIA HojTe
B9 el 72 S F3to] moigth, Aojze] TU i
0.32-0.942 YEMITH & 1). Tera-Wasserburg Tho]o}13]
oA EE7} FHFE 10742] EAHo|A 53t *°Pb/ U
7FEB 98 109.442.0 Ma (MSWD=0.40) 2 YERITH
o] dAvl= &F HEld Bk Aol sigdich ~93
Mao} 1% 2oli= 5 7o) B4 B 18} o) 3
A= Az Bo] Gl Aew RAATHIY 2b). gt
g AtH(~93 Ma)= 3 3PFete] A4 Al7|ek & 43
gtet

T &2 A (IA2408-10) A4 A2e 74
3PQE BA| ] AFo] YIXTIEHLH 1). o] A9 Aol
& 22200 um )2} Zolo) AR E 71 Fake) AR oz
ARSET SSAWFAZIOA Aol 22 F31g SAHY =

25 RS} Tera-Wasserburg Tho|oR 130l 4] 73]
& o|FE 167 472 *Pb/ U 715 HFAFE L 93.6+
0.8 Ma (MSWD=0.90)2 A= (23 2¢), 2 3p73et
9 AR ettt 7 EEAE AbEol AREE A
o]39] Th/U H|= 0.48-1.16.2.2 LFERITHE 1).

Fig. 3. Representative outcrop photographs of Paleoproterozoic rocks: (a) biotite schist (Unsan-ri, Jinan-eup) showing crenulation
within the Sunchang Shear Zone; (b) biotite gneiss partially interlayered with biotite schist (Seongsan-ri, Donghyang); (c) orthog-
neiss (amphibole (amp)-biotite (bt) gneiss) intruded by the Paleoproterozoic leucogranite (Hogye-ri, Yongdam) and (d) foliated

metagranite with porphyritic texture (Sinam-ri, Baegun).
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1:1009F A o x= o] Z]F9 FA AFF(FH-99)
of| stz HAAE Z oA A of| sfidst= 24/ A

o} U-Pb At} Bl AL AR o] 2HA|Z A5 al3
o2 BEalgtkKee ef al., 2019). T} Rk Wow
Adfjof] Fizst= HAAE A AFoNA = ol AT A
A AA27F A HaER] ook, WA EAS B
2 ol50] ¥a5T 7|NIRF=E a4 € v} Jti(Ahn et al.,
1997). 2282 Xt Ao HAEAYR7T 4523
of th| == Bt A7 §lof & =RellAe= 71E 15wt
2 1:25%F A A ol A AAIGE LAY S8 312513
CHIR 1) MAEERE WAE 9 TR S5
ofs] A WAARKT Avigte R TRET VRS
gole Un 22 3949 4gos THE0] g i
B, AlGRE WA AR H]s) AR O = ¥l cleavage)
of rgro| Fatah] QR wReIAL ul4 G| W
ek, Avherel FUT} AL 27 BENICE)T 2A
(30°NW)olc}. ke Alde] 4d, Fem, =1A 1
g W mg LAgEo] gtk Xk FQHS, a4t Ul
M= W=7 =obA thE Aol vlsl &5 Hebo] @
A8] Wds)] QI 13 3a-3¢; Ahn et al., 1997, this study).
oS 22 500 Wen kX, Hgom 74
U2 4a), 3 FRATF ARE0] BaEe] HUA,

Fig. 4. Photomicrograph of Paleoproterozoic rocks: (a) mica schist (cross polarized light, xpl); (b) biotite gneiss (plane polarized
light; ppl); (c) metagranite (xpl) and (d) amphibolite (ppl). Abbreviation: hbl, hornblende; ms, muscovite; op, opaque mineral,;

or, orthoclase; pl, plagioclase; qtz, quartz; sill, sillimanite.
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ATHAN ef al., 1997). B1A3ZH-8-0] 1hd A 7] LY=o
F71¢ FHE|2 S E R o 2 ST YA
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It Ahn et al., 1997). T3t €& HY-L F2hr] 2ok &
o A F R B2 FRY =R 2 E YA
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4.2. HOKE

71l U 159 A W2 Al o

Fet izkE o} Al EOlFR(ELR Bk, 79
y;]u]- Sl7bwniel, oMl slzbwutel vAPA sl7bE
njeh7} Bxsh= Ao 2 U A Lee and Nam, 1969; Kim
and Lee, 1973; Hong and Yun, 1993). &1} & HF19]
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AthLee et al., 2019; Cho et al., 2020). T35 o]H AL =
Abo| A 7)1 =Z(1:5% A7) 2]; Lee and Nam, 1969)2] ¢
2] S HuLetE 3ol Hulehe] A Kol Woly)
SR (EE Qe SR EIEHH I ). SR
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A Hupeh2 W2 Adjol A AT E w2t
NE-SW weko g2 wjdsn afde]e] F3F2 NE WA
E5-5(NNE) ®aFo] A8ttt ehafjehd wnpele 5%
Z19F A SR RFE DS A AR Y T

E A%]u]

T2 U-Pb HIHQE OFIZ A 71HFet ZIOF T oA 9

At 9918 BRI YTH 1),

HA W2 sl7kek HAJEEA

2 E’ro%})"ﬂ/ﬂ% SHE A o] SAIHA Tl A
wEgoR wRgo] YehislE gtk £2 A%l o}
o F710] SR MY e WA I3t el 3 3
ZZo] I2E 7= ?lﬂ-(l“‘ﬂ 3d; Lee et al., 2019). Z} ¥
HERER-) QA BeeIA) g ol 5] stat 2
A ER F3lo] FREA onR ol shte] Wit
AR ARt AR F WA A
H-Z 3tete =78 S 2u HAA ALARA] Aogo=a o
AR de), WAL shgere
2} 2oape) APSAIT} WL} B B, MgHEgRe
#2592 248 wola $71 Aol o 999
e o] Ao R Wete] itk WASFIRIR) B
KHEeel Aol U-pb At A, oS ke ook
2000-1960 Mao]] @A QT oF 1880-1860 Mao] #1432+
23 AHBIHTHON et al., 2016; Lee et al., 2019; Cho et
al., 2020).
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2 2719 & gk o] FH(ZAWel AR e
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A dAST 234 G| HiE S Hols Aem B
o} ZHieke T UMY FMET 2o WARL-S AT
Aoz QyzkEc 2] A AP e YRR 33
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TAFES ) diglgd ez FAHETHHong and Choi, 1978,
Lee et al., 1996). 7|12 AollA LHS2 g4 A17|17¢
AL AN I Alo| = F7HE =2 (Lee et al., 1998;
Lim et al., 2005; Choi et al., 2012; Cho et al., 2013), &2
Aol M= nPd e Eo AFAIHE A8 d-28 = A
skt

6. S8 &4

6.1. F2b| AR

6.1.1. ZIOF QP BFE Sl IUT

A A E 7H PFAFIE Abe NE-SW e
2 712X 20 @it o] Al A S R o
HAE PR o] AFoflM = H I 3
A= FEATHIH 1). o] HAl= 1:5% FA=ZF|A
ArEEot SPdHuRt o2 7| A=) o m(Shimamura, 1924),
o] % 1:100%t =R A o A= AT SPfEntt o=
(Choi, 1995), 1:25%F FF=Zo M= FH27| G143 o
¢ro 2 HA=E Uk Lee et al., 1997). IHo|= 751

HAof gt Ao Hart glom o] AziHe]ol |
oot LR E R g2 A= B2t 8 =R gt &
Aol S et A AR AolE U-Pb
A= 185+2 MaZ F2}7] 3 %S ETHH 2a).
N dAA = T2 EEF(NNE)-EEA(SSW) 32
FHE 7 LSt Sa, Sb), ol THATEE
T FQHEA| B} TE woly| Adeso B 24
= FHE 9t SHE PR SR S, &
RS, NS IS i sdte s FAE
o} o] F S 3] 7P WS BEE Eelth Z_%
S AR, KAHA])7E B8 (porphyroclast)
o2 yehta AHARsHE A go] 4 152 AAIsH,
SR, A1, 5g4 o] |EE wet i EH Tt 6a).

FAH dofjolA ElEe S(E)-AW) dFe= I
H 3 A9 IR = ZIQE FAehE SRl B
Fet o] I dAlE AFE ot S2 AR 3
Z3 A n}ok(Shimamura, 1924; Choi, 1995), Fz}7] |84 st
Z}oH(Lee er al., 1997)2.2 7|44 v} glom, H 1:100
T =R A ol A= woty] Ptete g B EQIthKee

(b).

Fig. 5. Representative outcrop or thin section photographs of Jurassic intrusive rocks: (a, b) Jinan mylonitic granodiorite with
NE-SW striking foliation (JA2404-8; Banwol-ri, Jinan-eup); (c¢) foliated granodiorite (Sinam-ri, Baegun) with NE-SW striking
foliation and (d) biotite granite (Songpung-ri, Yongdam). The 020°and 200°orientations in (b) indicate the maximum stretching
directions of the Jinan mylonitic granodiorite. Abbreviation: MME, mafic microgranular enclave.
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7] WRFR(EPAREh ol sfgettt. wety] 8 g 3
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F2H] S (EAEE)ol NE-SW 3oz dZE
o] ZLEZ A7| 3= Ao R HAZTHLee ef al., 1997; Kee
et al.,2019). 2 = oA Atojofli= LAY Hup(SF
HoHd Hupgho] EAstEE Xt e PR

SAIPGe AR o7 RE £ Qlrhay 1).

6.1.2. gold SIZEEN

Feld PP EAY AT RS A Aol vt
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Fig. 6. Photomicrograph of Mesozoic intrusive rocks: (a) Jinan mylonitic granite (xpl); (b) Yongdam foliated granite (xpl); (c)
Jucheon alkali feldspar granite (ppl) and (d) granite porphyry (ppl). Abbreviation: fds, feldspar.
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Fig. 7. Representative outcrop and rock slab (or thin section chip) photographs of Cretaceous intrusive rocks: (a) Yongdam foliated
granite with ESE-WNW striking mylonitic foliation (Baekhwa-ri, Ancheon); (b) Jucheon alkali feldspar granite (JA2408-10;
collected from the Yongduk-ri, Jucheon); (c) Unjangsan alkali feldspar granite (collected from the Daebul-ri, Jucheon) and (d)
granite porphyry (JA2407-2; Guoseok-ri, Bugwi) hosting intermediate microgranular enclaves. Abbreviation: Kfs, K-feldspar.
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Fig. 8. Representative field photographs illustrating key sedimentary features of the Jinan Group: (a) clast-supported, bouldery
conglomerate (Maisan Conglomerate) exhibiting tafoni structures (dashed lines), exposed at the Mt. Maisan geosite; (b) crudely
stratified conglomerate (Cg) and gravelly sandstone (gSS) of the Maisan Conglomerate (Pyeongjang-ri, Baegun); (c) Gilbert-type
deltaic geometry displaying topset, foreset and bottomset sequences at the Ungyo-ri Fan Delta geosite, at the contact between
the Maisan Conglomerate and Sansudong Formation and (d) laminated sandstone-mudstone (SS-MS) couplets characteristic of
the Sansudong Formation (Yeonjang-ri, Jinan-eup).
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Fig. 10. Wetherill concordia diagrams showing zircon igneous
and metamorphic ages of Paleoproterozoic meta-igneous
rocks: (a) porphyritic metagranite and (b) metadiorite. Data are
from Lee et al. (2019).
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Fig. 11. Binary classification diagrams for Paleoproterozoic meta-igneous rocks: (a) total alkali-SiO, plutonic rock classification
diagram; (b) tectonic discrimination diagram; (c) diagram illustrating petrogenetic processes and (d) diagram showing results
of zircon Lu-Hf isotope analyses. Data are from Lee ef al. (2019) and references therein. Abbreviations: CH, concentration of
highly incompatible element; C™, concentration of moderately incompatible element.
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Fig. 13. View from Mt. Bugwisan through Mt. Maisan toward Mt. Seongsusan, showing various lithologies and the Sunchang
Shear Zone of the Jinan area. Locations and lithologies are indicated in Figs. 1 and 12.
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