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Tafoni Topography and Its Development Process As Seen In the
Jhumonjin Area of the Northeastern Coastal Korean Peninsula
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Fig—1 The Location of Jhumonjin, Republic of Korea
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Fig— 2 Topography of the Study Area
- 2  AEHTEREIOHIE

SEOEBRMII, SEEIESEROILWN 4 m (JEE3T° 587, HE128° 467 ) T,
HA#GIclEi/MNIES b v Koo, tfioBRIABEL TV,

MELHENS + Y FofEoBREE, HFE400m, FMEIE250mic & F, @& id563.1
m<Ths. ‘

BEFICIBRIOn M cEOREWEBEREKOBREAENS D, £ObTHh7aEiRl
EREHLT, hSNERIARFROMEENSETONT 3,

£Z3, P FooRELEEN TS, FRAFELTRERRELTED, A8
B>y b 2= EEBHFLBKALBANRLITH 3.

HEOIRBE &R, BREZITTHRELASITERBICID LT AHRET,
Tafoni 32 DFIEDEROCERIHERIN TS, FrFooEMOoREIC L, ikl
B TH Y, JLOFMHIBKBBL B -T B,

Tafoni BEHEEN TV BTBMMEOMEIR, ¥ 7ROHMEERILELETHY, &
CAEZARIZ~mAKOERGEEEMRCL S, X500 - ANGOERE bAE
EETWHO085ETH S, MEMAREIHEL, Bh»o bREINAEE b - Thu,

iz, Tafoni DIEMICE > TR - [EBAETETHS., Lo LERERICT 55
R THD, UMEL T AMSBHOEHBRAR TE I, 1.

LD, [EF—7 -+ L TR, HEHMOILNmDEBREOH [HE (Sogcho) Tl
KHI3RREOHAFTAEENBES YEBOTHEEM L.

LDF-F—ikLBE, BEALOBEENZILHTREL, BRZADESMIB LW
Lisbomd, 0CE2BNA3RMB3~4/BiE |1 ED3IRDIIKELTV A, Zhiextl,
BkEis, TALSSALITOIYAMTIEOESLLE, 6 HAO10H KA} TO
54 AT 1 FDT5%% - Tk, BREASEN-HHEENENEFORN LD,



54 Z B KE R E B1BS

Table—1 Climate data of near JhumondJin
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Fig— 3 Climate Near Jhumonjin
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Table— 2 Site Survey : Color Application and Observation Dates
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Fig- 4 Formation of Tafoni Model Diagram (by H.IKeda)
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A : Studied Area of the Tafoni Topography in Jhumonjin

(1) Topography in the vicinity of the study area.
(2) The area of the studied tafoni topography.
(3) November 23,1987: Ruler is 20 cm long
(1 1/2 years after color application).
(4) May 26,1989 (3 years after color application).
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B : Exfoliation of the Tafoni Hole

(5) Left side of the hole: May 26,1989
(3 years after color was applied).
{6) Right side of the hole: November 23,1987
(1 1/2 years after color was applied).
(7) Right side of the hole: May 26,1989
(3 years after color was applied).
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C : Blow—up View of the Area of Most Advanced Exfoliation

(8) Ceiling of the inside of the hole.
(9) Left inner part of the inside of the hole,
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D : Tafoni Example Facing away from the sea

(10) Location of the tafoni

(11) Tafoni hole with child standing next to it

{12) Photo 11 seen from the left side (ruler is 1 meter long)
{13) Blow—up view of the upper part of the photo (12) surface.
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o : WERILR AR BT 5h 3 Tafoni Hf& £ OB 63

D:BEWCLE-HERNYG Tafoni OH
EHRERF — VIGETE L/-BEEV 72 Tafoni BEAPHEL X 0EHBOEELXZ

EREhic b0 LOBRBERL VB, RBETRGEICAB LSS, BirE:

[l THREL T 2B Tafoni c— D 1 FAESFTHL T Liz Lz,

D—10id, HEOEER Tafoni oA/, BAHIET 3 Tafoni (KA +-—1) OF
B,

D—11i3, BB Tafoni REEE L — N EZ ZTHATO T4,
F—DEH A ZFEA145cm, BIIEAI5n. +—-vHE, EF2BREZAHPNATED,
FRBFIZA > THEALD, BLLTEXIELORETH 5.

EBDF—id, H&55cm, $8115cm, BT & 110cm. FEBRO & — nid, E290cn, &
80cm, BiT&60cm. LB« FERALLERDZD, LROEBLID Active TH 5,

D—12i3, BENEEM» SRIHKEE, A Ve — (AR 121 m.

Tafoni &, AFTEROBEEOLH (BEAD » oSN UEh, RFE-HALTK
BILEE-T (h—iRid, RNMHBBATE CHEHID) Ao OBBLEATE T
VWABTFHP LI S

D—13i, EEIZGDJ:JE“Kﬁﬁ@Tk
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18 ET 5D bR LN, REMBLY, OHTHLVHE TSI EARLTVS
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8BEHiz(3 Tafoni HERZHMIEAHEL TS, Thicid, HVERIRERSQEER
LB L T35 Tafoni &, BEER (ER) 10 Tafoni EHdb 5.

SERREOCTREBEDO S L THEREh>>5 5 Tafoni @55, BEFIEOEL
B O#R T, BRI Tafoni Hole 1 2% B, +—rAOHBEORN & HETL
& U Tafoni 2EOEB@ETME1-0ic, ERBIVOBAEBCHN -1,

BT AD Tafoni i, ERELOSKIBRICUBEL TV A, BE»SHMI0nS
{, THE»PSEHH0mBEN TS, EBRITFHERL /- Tafoni L HicBOLFERVLTH
5350, XIFEDX b+ —L20BLAGEL L SEZORELZH AT Lidul, AR
IC3#A2Fic L Tafoni bEELTVWAZ EH S, Tafoni DEMIIEPLISHE
EHLTERTIRZVWZ Ldsbh b

HEl3, Tafoni &+ —WINORFBE exfoliation DIRB L FEELX R AT, F—A
2EFZX7V-ROF v H-—THBL, £00 (BK) HRELLY, F#L THBEE
THMCERE - BRIL .

F DR, bdh 3y EROBAN S, Tafoni F —VAOHBEMERT, »D2F0
AL - EX offmBiIRETE /.. $4bE Tafoni & — AV AOBEPKHFIZ &I #
ATVD, RHTRIERTI TIROBHSEIEM L /2. F - vA2E&E L TR20BAPBHRE -
FBELTHE., 2o b, REfEHREENRUERATHD, EFXDLICETLTHS
s, EETIHSEHIDBENELERCEE6DOTHY, ChidkhoLFE, S5ICHR
K TORE (B LER (A O 0RLOFLVRIIIKEATL S,
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5, i, BETOWEILR Tafoni OFKEERIL Solt Weathering & & U D
BrbDbd 30, BEHED Tafoni WRBRSRLEMELTVWAEELTEHNEED
Tafoni it F OFEHIT VL, GRS OEFOMHEEEZEZL 2116, & &4
WIS CERD Tafoni BELTEWHEED, ThoOabEHIER{L%E Tafoni
ERROERERELLL,

LA, 2&kELTH, A—mATOHREILTHY, B- QROEA L HES - RifF
MEEREERS.

&T, B L7 Tafoni £ —wOlEXIE, KHABTROGELHEATED, TOEER
1 1 miBEEHESNS., #5534, 1000FETI m&t s, 7L, Tafoni & —
LOEFENPEERBEBEL, DK E > T 3~ THEL, MEM T
T260EEZALND, SRERLAFEXETD Tafoni +—id, BERGE LK
fERMET LTV A RETIREELEEZ NS,

W, BEXBFHEICBOCTE, BELEUBESRHEL O Tafoni 3102 F£4 — 45—
T, $1bL, TFHOATLTAEREINE T EHHETE T/,

BETI, {tA{LL 7 Tafoni OAMHBERE L R#EREL » v o s EOREEMIK &
Sh, FhoDbRBETORBERGT CRBEANSD2H3LA N2 6D0HBT
Emb, ThOOE BEEKBICERINLDEELLNTVS, Thicl, Ay
BOXSCRRBETFTH Tafoni BBRAKEREINTHIELAbHD, TOEELES
DIEBRTIEHTE LEHEINE VD,

AHkb, COERMTORAZHEEEL T & & bic, XD Tafoni & OHBH
BAEEDTOELVWEEZTHIRETHAS.
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Summary

Tafoni topography is distributed throughout The Republic of Korea There
is tafoni topography that was formed in ancient times and remains today fossilized,
and there is tafoni topography thut is being formed today. Here, a tafoni area
near Jhumonjin on the coast of northeastern The Republic of Korea was selected
for study. 1t is thought to be one of the most rapidly developing types under
our present climatic conditions. In the area, a typical tafoni hole was selected,
and its speed of development and process of formation was studied and observed.
The vicinity of the study area is located along a granitic coast. It is 10 meters
above sea level and 20 meters inland from the coast. Of course, there are tafoni
holes facing the sea, but even so nothing less than the wind from a great storm
would directly effect such holes. However, nearby there is tafoni topography that
does not face the sea and does not develop under the influence of waves, salt
spray and the like.

In order to study the change that occurs in a tafoni hole due to denudation, a
color was sprayed over the entire inside surface of the hole, and the changes in
this colored surface over time was observed to understand the exfoliation process.
In just 3 years, exfoliation was observed to occur here and there inside the hole.
In other words, exfoliation was found to be occurring at the deepest place in the
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hole as well as on its ceiling. Some 40% of the paint had fallen off in just 3
years, while about 20% of the entire hole had experienced exfoliation, color
change and/or paint pealing. Paint color change is thought to be due to chemical
weathering mainly in the summer. However, exfoliation on the ceiling of the hole
is thought to be due to physical weathering mainly in the fall to winter and winter
to spring, the periods of greatest repeated freezing and thawing. Wind carrying
moisture in that humid climate permeates the textured minerals of the hole. When
this moisture freezes, the water expands resulting in exfoliation and dissolution
of the surface. Expansion of the tafoni hole occurs most rapidly on the ceiling
conjectured to be happening at a rate of about 1 mm/year, i.e. 1 meter/1000 years.

However, in the beginning the tafoni hole didn't develop so quickly, but once
it had formed to some size, the process is thought to have proceeded more quickly.
The tafoni hole studied here is thought to be in its most rapid development phase.
1t is thought to have developed over a period of some 1000 years or so during
the post-glacier period.

There is much fossilized tafoni topography in the inland areas of the country,
for instance near Seoul etc. Some of this topography is being destroyed by pre-
sent climate conditions and thus can be thought to have been formed during the
last glacial age. On the other hand, the research reported here proves that tafoni
topography is still being formed today even under present climatic conditions,
an important geographical discovery.

Observation of the exfoliation process occurring in the Jhumonjin area will
continue in the foture. Also, comparative research on tafoni topography in other
parts of The Republic of Korea will be conducted.

by : H.lkeda
Sept. 1989



