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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, Tacbacksan Basin, YM, Yeongnam Massif.



Table 1. SHRIMP zircon U-Pb data for the Mesozoic intrusive rocks from the Jinan area.
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Table 1. Continued.
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Errors are 1o; Ph, and Pb” indicate the common and radiogenic portions, respectively.

(1) Common Pb corrected using measured py
(2) Common Pb corrected by assuming T U T Th age-concordance.
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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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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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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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T A A ol A= woty] et e 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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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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et al., 2020).
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2 7P = stof, 21ehE9] B SR AA, A
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Choi and Lee, 2011). o= ZeFE9] A& 9F 1.5 km
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A AN F2 HYehar kS B o] o] B4
H AoR R yEQtiKim and Lee, 1973; Lee, 1992). 1
U S Wi =xollA 2447 EZX ol FAE St
ero] gelEth 2ekteoll FAE 249 Aol U-Pb
A=(89+0.2 Ma, 90+0.4 Ma; Lee, S.H. et al., 2020)1} |
S BE LY Aol U-Pb AT (90+0.4 Ma; Lee,
2017)0] FLsHA UeiE=(aE 1), LSS FE
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8.EY
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8.1. XoH|HO| AEIH

| Aol =W gk} FER| oA FE vt AY

& A1 FeHA AP ] 224|012} |(Orosirian, 2000
-1960 Ma)of| At 3HdEgo|t(1E 10; Lee et al.,
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i, HAASU AHnkRo ddte] FAE I ¢AA
Sk AT F9 YA B4 Auto] ofshd o] dAES W
£ X REEFS 53l A7 Hehs R 7]Ee
A5t A= o) FE-8-5ol d FAHE A= 4
Hr} &3 o] dAIES A2 WA ST 2
oA FAEJATHIH 11; Lee et al., 2019; Cho et al., 2020).
o]t A AT, PA |73 EAL FdEdsT &
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AAEE e ARSI Lee et al., 2019, 2023; Kim et
al., 2021, 2026). o|= Y52 55579 LY |43t
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2 FAFE KO et al., 2013; Lee, B.C. et al., 2020). 3+H
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WA gof TS AFESIAL IR 10; Lee et dl., 2019),
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2 789 5 Itk 12). & A7) A ARe
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WA TR 7P ARRITHH 12, 13).
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A= e FA 2= 5E NE 2] NNE 13k
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(Yanai et al., 1985; Cluzel et al., 1991; Kwon and Ree, 1997,
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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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(Cheong, 1998), IgkA| o] thgt Aot A= A Fsith
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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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