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Cretaceous volcanic and volcaniclastic rocks are sporadically distributed around the
Ganghwa Strait in the Incheon-Gimpo area in the western Korean Peninsula. While
their existence was documented by several public geological maps, these rock units have
remained largely neglected in scientific research. To foster further research, the zircon
U-Pb age and whole-rock geochemical analysis results on these Cretaceous volcanic
rocks acquired during the recent geological mapping have been made publicly available
through an open-access database. The Cretaceous rocks in the Incheon-Gimpo area,
mostly found as isolated bodies forming small islands, exhibit diverse lithologies including
tuff, dacite, andesite, and tuffaceous conglomerate-mudstone. Geochemical analyses
reveal a predominance of calc-alkaline, dacitic compositions, with subordinate andesitic
or rhyolitic rock bodies occurring locally in the marginal parts. Zircon U-Pb ages of tuff
and dacite samples range from 112 to 108 Ma, corresponding to the Albian stage of
the Cretaceous. In contrast, age dating results of a tuffaceous sandstone sample suggest
post-108 Ma deposition, indicating that the several-hundred-meter-thick volcaniclastic
successions in the middle part of the study area may represent late-stage basin-fill
deposits, rather than syn-volcanic as previously interpreted. The tectonostratigraphic
evolution of this area is presumed to be closely linked to the Cretaceous basins with
contemporaneous volcanic activities, developed along the western Gyeonggi Massif,
namely the Cheorwon, Tando-Namyang, and Cheonsuman Basins.

Keywords: Cretaceous; Volcanic rocks; Korean Peninsula; Zircon U-Pb geochronology;
Geochemistry
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Fig. 1. Geological map of the study area with sampling locations. Modified from Lee et al., 2024.
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Table 1. Summary of the analyzed rock samples

Analysis Sample Latitude Longitude Rock type Characteristic
Geochemistry SUMG31 37.55118 126.60878 Lapilli tuff Lithic
(XRF) Purple
SUMG33 37.52800 126.61085 Dacite Porphyritic
Purple-gray
SUMG34 37.53531 126.61738 Lapilli tuff Whitish
SuMG47 37.67648 126.51582 Lapillistone Lithic
Welded
SUMG49 37.63256 126.53254 Lapilli tuff Amygdules
Dark gray
SUMG50 37.61261 126.53387 Tuff Crystal
Welded
Purple
SUMG51 37.61891 126.54307 Tuff Crystal
Welded
Purple
SUMG52 37.60890 126.56577 Tuff Crystal
Welded
Greenish
SUMG66 37.53778 126.57703 Lapilli tuff Crystal
Brownish
SUMG67 37.54117 126.57743 Dacite Porphyritic
Dark gray
SUMGS80 37.69112 126.51433 Andesite Porphyritic
Dark gray
Age IN136 37.60885 126.56575 Tuff Crystal
(LA-MC-ICP-MS) Welded
Greenish
23SU10 37.67648 126.51582 Lapillistone Lithic
Welded
24sSU01 37.57335 126.56957 Tuffaceous sandstone Coarse-grained
Gray
24SU02 37.52800 126.61085 Dacite Porphyritic
Purple-gray

XRF, X-ray fluorescence spectrometer; LA-MC-ICP-MS, laser ablation-multicollector-inductively coupled plasma-mass spectrometry.
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Fig. 2. Chemical classifications of the Cretaceous volcanic rocks in the Incheon-Gimpo area using (A) total alkali (Na,0+K,0) vs. silica (SiO,)
diagram (after Le Bas et al., 1986) and (B) K,0 vs. SiO, diagram (after Peccerillo and Taylor, 1976).
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SH= 7126 100.7£1.0 Ma, 103.5£1.2 Ma®] @2} #9] 8t
3 PPb-PU AL Holn Zar|opdol ZAIE: 23]
AAPE A BT (Fig. 30).
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