The Korear Journal of Quaternary Research
Vol. 7, No. 1,27~40(1993)

rok

12 Wl 2 Fzal K sElol BEEe

Tl - wrgel - Y
A giehn st o e

edsta APRTL

o

Sorting and Abrasion Processes on Gravel Beach of
Jeongdo-ri, Wando, Korea

Young Yi Koh, Yong Ahn Park and Kang Won Choi*
Department of Oceanography, Seoul National University, Seoul 151-742, Korea
* Research Institute of Oceanography, Seoul National University

e o

BEIE 9w geo] $-4 $goz wYsle sl A=e) 2 (shingle
beach) & HEAQ WYY &l (pocket beach)oll &t 19923 54FE 19933
397V olzAlg AAsel TFolFd U WHE BAw A2 2HEs
E (textural parameters) & A|4¥3tgIch =3 jetiel] 3] 2 £ Wtz 3}
2ol Y=ot FRREE ZAbslo] ) Wito] B3R BB Lungs HAREE
kg 4=

Azg] AZee] @8 (beach profile) & 2 A BA Ao 243} sfate] oI uk
© B&ul (Fair-weather zone) 8} Z & A2t A] A HE= ZZ 1) (Storm-weath-
er zone) 2 T EH T} 2} B & (zone)2 5}89] swash, overwash & backwash ) AEA
HHA 2o o gk A o] sjulA (beach face) 7} ¥ (berm) o2 TA L ZZ =
O sl 2 ] & Shtel B9l 2 8] A, B, C-group o 2 A B8t th.

st £ o 2o eWshe BEU A% WY AAYE (45.5 mm
~ 123.6 mm)7} 1] A (36.8 mm ~ 78.3 mm)Et} o 2YP3sld masim
(sandbeach)ell A Yehts d=BE FASH Yelygtt. 22y ZZhos Yo
2% (33.1 mm ~ 82.5 mm)r} @RS A29UE (46.2 mm ~ 105.2 mm)
Hot o AR FE BAvh 33 wdone] ARy B¥o] Wil ZEne)
C-groupZ A|9J3 Z 520 discefe] vj&o] sjuld (45.9 % ~ 51.3 %)ET} ©
(50.0 % ~ 58.5 %)°lA © ¥A JeIton equant3efo] v]&e Aoz uir}
oz 7hAAN 10 % BE F7hehe 4 HAoh o9 e AR st 42

27



Young Yi Koh. Yong Ahn Park and Kang Won Choi

g ko 2 & 743 gadouR| o] o gt gl =719 Yol wE Rgatgo] o] Fof
Axn &L ¢ 5 A9

Fetdol Hagg ko 2ol AAYEE Hle & BRE] 2 Yehte
AL Adslne T4 W3z JrByryl Yoie WEE Holx gttt a3y
A oo ALYy EXE FHI ASE Bo e FBoM HMFow 7
2 disce} bladedel7} Ztzt 20 %9t 13 %2 ZA4d1, equant e 34 % AE
Z7kele A%E B2t ol2M ehde] HYPdt ko A FHo wE ¥

FEEo] FAEA dojdE & F U

2o P E JEE2 AZAEEdd Jed 2% dxr) AF24E S2AY #9438
(elongate) FejRe] W2 Hojg Ao Uit o]23 AR uFe] & o,
A0 ele Aoz mekel AR Q) 2B ERME ol Fele st
A4S BYglel oA EF%8 ke 274 wE e AP S Fe A
o2 AlgHnh

ABSTRACT

The shingle beach as a typical pocket beach located in Jeongdo-ri, Wando,
Cheolanam-do, Korea has been investigated in terms of textural characteristics, mainly
gravel shape and roundness.

In the Jeongdo-ri gravel beach, changes of beach profile after storm weather and
textural parameters of gravels were observed and measured from May 1992 to March
1993.

Beach profile is divided into two different Fair-weather zone and Storm-weather
zone influenced by dynamic condition of wave energy. The former is affected by wave
and tide under fair-weather condition, the latter seems to be formed under storm-
weather condition. Each zone comprises a series of beach faces and berms formed by
continuous sedimentary processes of swash, overwash and backwash. Storm-weather
zone is subdivided into three groups having a pair of beach face and berm respectively.

Mean sizes of berm gravel(45.5 mm - 123.6 mm) are coarser than gravels of beach
face (36.8 mm - 78.3 mm) in fair-weather zone. On the other hand, in storm-weather
zone, gravels of berms (33.1 mm - 82.5 mm) are finer than those of beachfaces (46.2
mm - 105.2 mm). The proportion of disc shaped gravels of berm (50.0 % - 58.5 %) is
higher than that of beachface (45.9 % - 51.3 %) in each subzone except C-group of
storm-weather zone.And the proportion of the equant shaped gravel increases about up
to 10 % seaward. Therefore, shore-normal distribution of gravels seems to be affected
by shape and size sorting effects.

Shore-parallel distribution pattern of gravel shape is more distinctive than size distri-
bution patterns. That is, disc and blade shaped particles decrease up to 20% and 13%
respectively, and equants increase up to 34% to the westward.

Gravels plotted on Sneed and Folk's triangular diagram are more compacted and
elongated with decreasing size. Therefore primary gravels are shaped by characteris-
tics of country rock e.g. cleavage, joint etc., and secondary are affected by sorting and
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size-controlled process evolution by wave action.
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Fig. 1. Location of study area.
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Fig. 2, Sampling sites and beach profiles measured in May, 1992
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Fig. 5. Generalized gravel beach profile of Jeongdo-ri, Wando, Korea.
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Table 1. Textural parameters of shore-normal sediment.

Zone Sub-zone Mz[phi(mm)] Sorting Skewness Kurtosis
Fair-weather ~ Lower beach face -5.54(46.5  0.85 0.01 1.89
zone Upper beach face -5.19(36.5) 046 042 2.84
Berm -5.52(45.9)  0.39 0.29 2.82
Storm-weather Beach face(A-group) -5.96(62.3) 0.40 0.08 2.24
zZone Berm(A-group) -5.50(45.3) 0.40 -0.03 2.53
Beach face(B-group) -5.91(60.1)  0.57 0.39 2.48
Berm(B-group) -5.39(41.9) 057 0.04 2.40
Beach face(C-group) -5.86(58.1)  0.49 0.31 2.96
Berm(C-group) -539(41.9 039 -0.35 2.74
180 180 -
150 Fair-weather zone 150 _: Storm-weather zone(A)
E 120 120
g 90 - 90 —]
(=] - ~
~d — -~
i 60 — 80 —
A ] ]
30 — 30 —
0 0 T T T T T 1
1 2 3 4 5 6 7
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180 ] 180 ]
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150 — 150 -]
8 120 5 120
g ] 3
= 90 / 90
i — -
I 60 — 60 —
a . 3
30 — 30 —
0 4+— 0 +—

1 4 1 i | 1
1 2 3 4 5 6 7
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Sampling line

i I 1 | | |
1 2 3 4 5 6 7
(West) (East)
Sampling line

Fig. 6. D-10 sizedistributions. Solid triangle:lower beach face, solid circle: (upper)beach face and open

circle:berm.
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Fig. 7. Particle shape distributions (a) normal to, and (b) parallel to shoreline. Solid circle:disc, open circle:equant,

solid triangle:blade and open triangle:prolate.

* LBF:lower beach face, UBF:upper beach face, B:berm,

F(A):beach face in A-group, B(A):berm in A-group.
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Table 2. Roundness of 56-60 mm gravels on each sampling sites.

Line No. FL-BF FUBF FB SABF SBB SCBF SCB

Line 1 079 087 060 0.62 0.58 0.69

Line 3 072 0.85 060 064 067 075 049 059 0.50

Line 5 071 049 051 051 048 043 058 0.8 0.35

Line 7 064 073 067 068 068 066 061 062 064

Note :FL-BF: Lower beach face , FU-BF:Upper beach face, F-B: Berm in Fair weater
zone. SA-BF: Beach face of A- group, SA-B:Berm of A- group, SB-BF: Beach face of B
group, SB-B: Berm of B- group, SC BF:Beach face of C- group, SC-B: Berm of C group

in Storm-weather zone.



38 Young Yi Koh. Yong Ahn Park and Kang Won Choi

2 E

1. 857 Fxee Agsde dy4
w8 si¥l (pocket beach)el HejgA,
FAol Z=M I meke] gg We HE
(Fair-weather zone)9t ZF 713z7oA
Bgsle ZFY (Storm- weather zone)=
T2gut.

2. 3= Al e AP ez A7 A
i FAYR e ARG Ao, EF 7142
stoll A AE-Z57] el & o] FAV vt Koz

T
o o8 O

U U S Yo 5ol BRI E R

3 siehle] £8 @ WFo el A Y=sh
Fejol) ©h $Fa o] BAlo] o] PoiA s 53,
2@ Aol @ Yol e FFAgo]
o S8k ek sk ae] e Yoz
o £ 3 & Al Feo] BE 2ol ¢S4

Al ehdt

ole} e 2 L $H3 ko 2ol zpzto
EFeY dlehdnt zhg o) 2 n] HE
of) 2|3t B Al 28 (Fig. 8)2) AR Aoz A
2}t gick.

4. 3750 vehd zte] FHiiEe dx
7} ZA24E FEFA (compact) R E (elon-
gate) Fel 2o g Hol, xpze] Yeje o
R o2 wore] dMAEo utel AP 1, o3}
Ho g kg o) %o Yy A Fste} Held 7
SHAE AR AIRAD

o

Ho
o

]

P22y, A48 1986, AtE 7| ERA
HuA ($xA]F).

71%% (Korea Meteorological Administration),
1987. 71 444 & (Annual climatological
report) .

7142 (Korea Meteorological Administration),
19929 94¢. 71/d€ B Monthly climatological

report).

o] A%, 1983. &%) s|¥t B&. FER.

2 &2, 1987, sioluixie] 23t sjwic]g

A8, A 333 "It E3

%7174t (Central Meteorological Office).
1984, 3= ¥3F 80d E.(Typhoon Report of
Korea, 1904-1983).

SRFEALATA, 1967, GHEE AT

Bluck, B. J., 1967. Sedimenation of beach grav-
els examples from South Wales. Journal of
Sedimentary Petrology, vol. 37, No. 1.
128-156.

Dobkins, Jr. J. E. and R. L. Folk, 1970. Shape
development on Tahiti-Nui. Journal of
Sedimentary Petrology, vol. 40. No. 4,
1167-1203.

Friedman, G. M. and K. G. Johnson, 1982.
Exercises in Sedimentology. Wiley, New
York.

Gale, S. J., 1990. The shape of beach
gravels. Journal of Sedimentary Petrology,
vol.60, No.b, 787-789.

Illenberger, W. K., 1990. Pebble dynamics on a
sandy beach, Alogoa Bay, South Africa. 13th
International Sedimentological Congress,
Nottingham, England, Abstract, 238-239.

Kim, J. Y., D. K. Choi, and D. Y. Lee, 1990.
Paleoenvironmental implication of the
Quaternary gravel sequnces on the basis of gravel
shape. The Korean Journal of Quaternary
Research, vol. 4, 41-57.

Kim, S. I, 1988. A study on the sea level varia-
tions caused by thTyphoon passing through
the South Sea of Korea. M. Sc. thesis, Seoul
National University, Seoul, Korea.

Koh, Y. Y., 1993. Sedimentological study on the
shingle beach of Jeongdo-ri, Wando-gun,
Korea and King George Island, Antarctica.
M. Sc. thesis, Seoul National University,
Seoul, Korea.

Krumbein, W. C., 1941. The effects of abrasion
on the size, shape, and roundness of rock
fragments. Journal of Geology, vol.49, 482-
520.

Landon, R. E., 1930. An analysis of beach peb-
ble abrasion and transportation. Journal of



Sorting and Abrasion Processes on Gravel Beach of Jeongdo-ri, Wando. Korea 39

Geology, vol.38, 437-446.

Lewis, D. W., 1984, Practical Sedimentology.
Hitchinson Ross. Publishing Company, 58
67.

Park, J. Y., 1992. Sedimentation in Naa-ri
Gravel Beach, Kyungju-gun Kyungsangbuk-
do, the East Coast of Korea. M. Sc. thesis,
Seoul National University, Seoul, Korea.

Samsuddin, M., 1986. Textural differentiation
of the foreshore and breaker zone sedi-
ments on the Northern Kerala Coast, India.
Sedimentary Geology, vol.46, 135-145.

Sneed, E. D. and R. L. Folk, 1958. Pebbles in
the lower Colorado River, Texas; a study in
particle morphologenesis. Journal of

Geology, vol.66, 114-160.

Tucker, M., 1988. Techniques in Sedimento-
logy. Blackwell Scientific Publications,
Oxford.

Wagg, C.]. and D. E. Ogren, 1984. Shape evo-
lution and fabric in a boulder beach,
Monument Cove, Mainen. Journal of Sedi-
mentary Petrology, vol.54, 98-102.

Williams, A. T. and N. E. Caldwell, 1988.
Particle size and shape in pebble-beach sedi-
mentation. Marine Geology, vol.82, 199-215.

Zingg, T., 1935. Beitrag zur Schotter analyse.
Schweize, Min-Petr. Mill, vol.15, No.1, 39-
140.

Received : October 25, 1993
Accepted : December 10, 1993



