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ABSTRACT: This study investigates the petrography of beach and river sands collected along the coastal regions of the Korean Peninsula
to compare their compositions. The analysis is framed within the context of contemporary oceanographic and geological conditions, aiming
to provide insights into sedimentary processes and provenance. Although sediment sources are likely limited within the drainage basins,
river sands are predominantly composed of quartz and K-feldspar, and only minor contributions from locally distinctive geological units
were observed. These findings suggest that provenance interpretations based solely on petrography may be misleading in regions with similar
geological and tectonic frameworks to the Korean Peninsula. The compositional similarity between Korean beach sediments and Yellow
Sea shelf deposits, along with the frequent occurrence of glauconite pellets in beach sands, suggests that contemporary riverine input is not
the sole source of beach sediments. Instead, reworked shelf sediments were likely transported landward and incorporated into beach deposits
during shoreline retreat associated with recent marine transgression. This interpretation provides a modern example of the influence of relict
sediments on beach composition and offers a reference framework for provenance analysis of coastal deposits.
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Fig. 1. (a) Map showing the distribution of surface sediments in the seas surrounding the Korean Peninsula, classified according
to Folk (1954) grain-size scheme (modified from Park ez al., 1994). Major tectonic units of the Korean Peninsula are also indicated
for reference. (b) Sampling locations. Open triangles and circles represent beach and river sediments, respectively, along the western
coast; solid triangles and circles represent beach and river sediments, respectively, along the southern coast.
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Table 1. List of analyzed samples and their geographic locations.
No. SampleID City/County Site Latitude (N) Longitude (E)
Beach sediments (west-coast)
1 BRD-5a Ongjin (Baengnyeongdo) Hanui Beach 37° 58.498' 124° 43.845'
2  BRD-5¢ Ongjin (Baengnyeongdo) Hanui Beach 37°58.307' 124° 43.870'
3 BRD-7 Ongjin (Baengnyeongdo) Sagot Beach 37°57.077 124°43.191"
4 BRD-8 Ongjin (Baengnyeongdo) Sagot Beach 37°56.257 124° 42.224'
5 BRD-9 Ongjin (Baengnyeongdo) Yeonhwa-ri Beach 37°56.995' 124° 37.613'
6 GAL Taean Galumlee Beach 36°41.790' 126° 09.144'
7 GM-1 Yeonggwang Gamami Beach 35°24.124' 126° 24.451"
8 GM-2 Yeonggwang Gamami Beach 35923914 126° 24.472'
9 GM-3 Yeonggwang Gamami Beach 35°23.940' 126°24.312'
10 GM-+4 Yeonggwang Gamami Beach 35°23.899' 126° 24.467'
Beach sediments (south-coast)
11 SP-3b Haenam Songpyeong Beach 34° 26.240' 126° 28.183'
12 NY-2 Goheung Namyeol Haedoji Beach 34°34.816' 127°29.226'
13 MS-1 Yeosu Manseong-ri black Sand Beach ~ 34° 46.554' 127° 44.702'
14 SD-1b Busan Songdo Beach 35°04.487 129°01.030'
River sediments (west-coast)
15 AS-la Pyeongtaek Anseong River 36° 58.828' 127° 05.509'
16 SG-la Yesan Sapgyo River 36°44.757 126° 45.866'
17 SG-1b Yesan Sapgyo River 36° 44.767' 126° 45.847'
18 SG-3 Yesan Sapgyo River 36°41.964' 126° 44.483'
19 SG-4 Yesan Sapgyo River 36°42.036' 126° 44.491"
20 G-1 Cheongyang Geum River 36°19.992' 126° 57.812'
21 MG-2a Iksan Mangyeong River 35°54.566' 126° 57.159'
22 YS-2 Gwangju Yeongsan River 35°08.443' 126° 49.726'
23 HR-1 Gwangju Hwangryong River 36° 58.828' 126° 47.929'
River sediments (south-coast)
24 TI-1 Gangjin Tamjin River 34° 38.156' 126° 48.780'
25 SJ-l1a Hadong Seomjin River 35°08.083' 127° 41.400'
26 ND-3a Changwon Nakdong River 35°23.532' 128° 36.034'
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)& S rHChough ef al., 2000, 2004; Park et al., 2000;
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Fig. 2. Photographs showing field sampling of beach sediments (a) and river sediments (b).
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Dickinson®] HX%(point counting methods)S =3, &2
H7] 248 9o}slgt). o]% Dickinson (1985)9} Garzanti
(2019)9] F= Bl Farste] 14709 8 A4
2 23§, BFEn|Asto A Az oF 30074 ol
e s HSFHATHE 2; 19 3).

Table 2. Framework components and their descriptions used in petrographic modal analysis.

Component Symbol Remarks

Monocrystalline quartz Qm
Monocrystalline quartz (undulose)

Polycrystalline quartz Qp
Potassium feldspar K-fs
Plagioclase Pl
Glauconite Gl
Lathwork volcanic lithic fragment Lvl

Quartz-phyric volcanic lithic fragment Lvp

Vitric volcanic lithic fragment Lvv
Felsitic volcanic lithic fragment Lvf
Metamorphic lithic fragment Lm
Sedimentary lithic fragment Ls
Carbonate lithic fragments Lc
Accessory minerals La

Single-crystal quartz grains; non-undulose extinction

Qm_un Monocrystalline quartz grains exhibiting undulose extinction

Aggregates of quartz crystals (>3 crystals)

Sand-sized K-feldspar grains, mostly microcline

Sand-sized plagioclase grains, mostly albite

Authigenic green aggregates or pellets

Volcanic lithic fragments with plagioclase laths

Volcanic lithics with quartz phenocrysts set in a microcrystalline groundmass
Volcanic lithic fragments, mostly composed of glass shards
Microcrystalline quartz-feldspar mosaics characteristic of felsic volcanic rocks
Lithic grains mostly consisting of schist fragments with foliation
Sedimentary lithic fragments, mostly siltstone and claystone

Bioclasts like foraminifera and shell fragments, as well as limeclasts

Detrital minerals outside the framework, including micas, opaques, pyroxenes,
and amphiboles

Fig. 3. Representative thin section photograph (XPL) taken from samples of (a) Gamami beach (GM-1), (b) Manseong-ri beach
(MS-1), (c) Sumjingang river (SJ-1a), and (d) Mangyeonggang river (MG-2a).
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Table 3. Petrographic point-counting results and textural properties of sediments. Abbreviations of point counting components
are listed in table 2. Grain size classification follows the Wentworth scale (G: granule, VCS: very coarse sand; CS: coarse sand,
MS: medium sand; FS: fine sand). S: sorting (WS: well sorted; PS: poorly sorted); R: roundness (SA: subangular; A: angular;
SR: subrounded); Sp: sphericity (L: low).

ISSmp le Qm Qmun Qp K Pl Gl Lvl Lvp Lvww Lvf Lm Ls Lc ;l;zt)al G.size S R Sp
Beach sediments (west-coast)

BRD-5a 223 425 31 236 50 26 - - - - - - 08 100.0 MS WS A L
BRD-5¢ 16.0 47.1 14 234 74 29 - - - - - - 17 100.0 MS WS SA L
BRD-7 19.1 399 40 271 66 31 - - - - - - 03 100.0 MS WS A L
BRD-8 174 4538 29 260 46 21 - - - - - - 11 100.0 MS WS SA L
BRD-9 9.8 62.6 55 147 34 20 - - - - - - 20 1000 CS PS A L
GAL 112 49.1 29 218 32 95 - - - - - - 23 100.0 MS WS A L
GM-1 135 423 22 253 27 124 - 03 - - - - 14 100.0 FS WS A L
GM-2 11.8 393 48 196 33 93 25 08 - - - - 86 100.0 MS WS A L
GM-3  12.0 412 47 231 53 99 20 - - - - - 18 100.0 FS WS A L
GM-4 158 404 23 218 40 149 - - - - - - 09 100.0 FS WS A L
Beach sediments (south-coast)

SP-3b 103 53.6 30 267 24 12 - - - - - - 27 100.0 CS PS A L
NY-2 50 106 199 98 42 - 141 53 - 223 - 03 85 100.0 CS PS SR L
MS-1 06 64 138 7.5 108 - 22.7 - - 29.8 - 39 47 1000 G PS SR L
SD-1b  11.1 433 53 297 67 28 - - - - - - 1.1 1000 VCS PS A L
River sediments (west-coast)

AS-la 03 4338 44 473 41 - - - - - - - - 100.0 G PS A L
SG-la 4.7 515 28 327 78 - - 03 - - - 03 - 100.0 G PS A L
SG-1b 4.7 409 27 392 93 - 07 07 03 03 - 13 - 1000 VCS PS A L
SG-3 32 503 45 334 83 - - 03 - - - - - 1000 VCS PS A L
SG-4 52 446 23 371 78 - - 29 - - - - - 100.0 G PS A L
G-1 3.6 372 59 434 89 - 03 07 - - - - - 100.0 CS PS A L
MG-2a 6.7 559 102 17.8 44 - - 19 - 32 - - - 100.0 G PS A L
YS-2 64 310 45 358 86 - 54 6.1 - 19 - - 03 1000 VCS PS A L
HR-1 27 455 6.5 369 84 - - - - - - - - 100.0 G PS A L

River sediments (south-coast)

TJ-1 49 395 11.8 174 59 - 16 07 33 145 - - 03 1000 G PS A L
SJ-1a 63 472 54 366 40 - - - - 03 - 03 - 1000 VCS PS A L
ND-3a 1.8 413 79 404 6.1 - 03 03 - - - 1.8 - 100.0 CS PS A L
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Fig. 4. Modal petrographic composition of the analyzed samples taken from (a) beach sediments and (b) river sediments.
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SR 51 HAHEL A]9(55.443.9%; n=3, 1 SD)o] 7}
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Ae] doj7t Aar oA o] |§e tfF sh ol sfdrih
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o] AAF2A o= FEsd R A ol gt
o, B R B34 S RERE g2 53 E0] 7]
Ao 2lgt o AZTHKim, O.J., 1971; Chang, 1977; Choi,

1986; Kim, J.H., 1996). /32 tL=2 T ¢447]
AEHA ST 2 He AEE o) ARKe B
A0 2 QsoF31R10(A %G 59%, A 31%, U H 10%)2] 24
2 Ho]H(Lee and Lee, 2000; Lee et al., 2015), 3}k
oA Qa145F24.37R20.40 2 UERL A G 9] 7| =7} HAstal
B4 4 dHEFE )Y o] F71RITHKoh and
Lee, 1993; Oh et al., 1994; Lee and Lee, 2000; Lee and
Kim, 2005; Lee et al., 2023). o] A=, sl U
M Ho| TR 4] A Se] tiAl = Skt 2
SR HAFE o] FoA Zole Y54 35 EHE Al
F(ND-3b)= 4 © A4 9] 7|7} Zuj 2 o] (Q 51.1%,
F 46.5%), 3Hitet e B2 QFH o) §HF2 242} 0.6%, 1.8%
of Exfsirt. Uvtdow F3b Aol I el B4
¢ E= 0|59 EAU Y gHo] gE A H o =1q7]A|
FollA o AE AT A Bl 27] dHO = YAYAE]
oj ¢, ol wet E|Zete] e AP Kt =gt
z2/9 FHES At Eo = AZET B3 /9
W g2 Bxste ESA BUAFEREY A9, A49
Sa A GHY] 7]7F A vEhd dole s & 4= Sl

SHd EAES A9 35 R SE% R Fuol
= T EE F9 U =21 7Nl A A A o= 7)Y
sh, AT i 5P Bl A8 24 dRbe dAZ A9
K-7pAlo] uf-g- S-AllstaL -9 2) X]d £ w2t vehh=
7|8t FE Ee gHo| fed o2 x3ET AQ9(Qt=Qm
+Qm_un+Qp)-A-A(F=K+P)-A| g & (L=Lv+Lm+Ls)9]
AdA 244& U= A2 =%(Q-F-L diagram)of] 513
EAEY 24& ZABHA(TE Sa), o]t &2 249 &
Aol fA JARIETE o]23t FAMIE AZrE oAt |
opkRel @ F2hr), Moty o] s By o] SAIR
A4, 223 o] EERE EHFES U2 FHHEA Y
FFS HEPHTH(Choi et al., 2016). H=0, T3 A4
o] 743t FESo] AH o2 BT FE Ee g
H3f| SAHA bRt Atz sjAEch o|2et F3HA
B9 Aol YA Al FAMNA B FEHE AL
2 e, g G R tiet deie & A7)
A A4S A=A Hot AARE o] 7hsd e
=2 Holrh

5.2. tiiHl D EME X

At Bl delore] syl mel 4L gasEolssg
NY-2), AR SR AMS-1) AES Alishd 219
of Wt 2 xjolE Bolx| gH=THIH b). 9] F AL
BLREE PRCERIE R RS ERE SR
2 Thar whE 9)o] 2R B Ao 8 KA
2 ol ol x|n] Mg FH 0] TS Bt 63.3%, 23.6%
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Fig. 5. Quartz-Feldspar-Lithic fragment (QFL) ternary diagrams showing the modal composition of (a) river sediments, (b) beach
sediments, and (c) composite data. Quartz (Qt) represents the sum of Qm, Qm_un, and Qp.
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(a) Sea-level lowstand

Subaerial/fluvial

(b) Eary transgression

Barrier/beach

Backshore/backbarrier Sea level

(c) Overstepping

New barrier/beach

Sea level

nsgressive sand sheet

(d) Retreat

New barrier/beach

Sea level

[)

Fig. 6. Schematic diagrams illustrating shoreline evolution in
response to sea-level changes (modified and regenerated from
Waters, 1992). (a) Sea-level lowstand with a subaerially ex-
posed continental shelf. (b) Early transgressive phase showing
a barrier-beach system advancing toward the shelf break. (c-d)
Shoreline overstepping or landward retreat, depending on the
balance between accommodation space and sediment supply.
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