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FNHE B4 3879 1A AFoiA RIS ARE 850 A UHIIS o) APk T, WL SUFE A, BEUe
2R, BEARES FAT 4 B QoA AASH TRE ANSHAT. 1 23 IGHOE BAE 4R ths B AR 3
WS moh A OR Sofm, AT, 1, A 9 B -2 S0 B Woleh AR AAY JNo 2 e 4 gL Kol
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Foh

FRO: HF XERL, XL, ST, FE7xst gtg B2
ABSTRACT: Jeju geoheritage data are dispersed across field survey records, borehole logs, museum specimens, literature, and interpretive
resources, making integrated retrieval of surface, subsurface, and specimen-based evidence difficult. This study proposes J-GHO, an
information structure that connects and organizes these resources around GeologicUnit as a common geological framework, and applies it
to the cases of Suwolbong, Seongsan Ilchulbong, and Manjanggul. At Suwolbong, 13 public boreholes and a total of 122 borehole intervals
within a 2 km radius were structured, enabling comparison of upper tuff deposits, underlying basalt-clinker alternations, sandstone-bearing
intervals, and exceptional lithologies. At Seongsan Ilchulbong, the terrestrial tuff cone was linked with offshore borehole and submarine
crater data through multiple GeologicUnits. At Manjanggul, lava-tube geomorphology, conservation-management records, and specimen
data were connected within a common interpretive framework. The results demonstrate that J-GHO makes correspondences and evidence
gaps among dispersed resources more explicit and can serve as a foundation for integrated querying and data linkage to support research,
conservation, interpretation, and museum applications.
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Table 1. Definition of key terms used in this study.
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Term Definition
Ontology Formal representation of concepts and relations
J-GHO Jeju Geoheritage Ontology proposed in this study
GeologicUnit Geglogical unit concept used as an operational interpretive anchor for linking heterogeneous geo-
heritage data
Boreholelnterval Depth-defined interval within a borehole log
NarrativeResource Interpretive or contextual resource associated with geoheritage

Table 2. Relationship levels between GeologicUnit and resource types in J-GHO.

Resource type

Relation to GeologicUnit

Evidence level

SurfaceFeature exposesUnit Relatively direct
GeoArtifact derivedFromUnit Semi-direct
Boreholelnterval isPartOfBorehole; correlatesWithUnit (when assigned) Interpretive
NarrativeResource contextual association Indirect

Governing Province, 2020)E 83}ttt AAL AR =
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Table 3. International standards and tools selectively aligned with J-GHO and their scope of application.

Standard/Tool J-GHO element Purpose in this study Scope

GeoSciML GeologicUnit, lithology Geological semantics Selective concepts only
GWML2.2 Borehole, Boreholelnterval Borehole structure Borehole and interval model only
GeoSPARQL Geosite and borehole location Spatial representation Coordinates and spatial queries
CIDOC CRM NarrativeResource, provenance context ~ Contextual linkage Narrative and provenance context
OWL 2 / Protégé Classes and properties Ontology implementation  Full implementation environment
HermiT Class hierarchy Consistency validation Logical verification
SPARQL/Jena Fuseki  Query instances Query testing Retrieval validation
OOPS! Ontology report Pitfall screening Supplementary quality check

B Aol ARl WA gol= X 13 H20] AASE  Ed) J-GHOE: PRt Z12E 7183} 2 Ao 2ol

gt SFAH o2 A -E= GeologicUnit, Boreholelnterval,
SurfaceFeature, GeoArtifact, NarrativeResource= J& &

715 $AAT.

sl 7| R

3. J-GHOY|

J-GHO= A5 A&k HdE A AR, AsHAlE,
F2A= Y x2S shte] s AA oA dast
7] Afsf AAE AEFZ0H, AYL2 ol5 ARE ALY
HE THLE Qs Hl AeHH D).

I 1|4 A2 AL LA FA G4, AEAFR
S A AGS], AAEE-AAEet 2o] A B E=
AA-SFY R AT BAE yEhdoh v HA2 Al
FA A DG S s BA|, 223 AR
Aot AFEAF R4 Atolo] Wizt HAE YEHdL: ol

Feature inclusion

Geosite

Place & management unit

SurfaceFeature

hasFeature Outcrop, crater, lava tube ™.
N
N
N
1 ~
.
.
N

exposesUnit

GeologicUnit

Operational interpretive anchor

-
-
-
-
.
-

Boreholelnterval Sz

Observed exposureJ'

Depth interval / borehole log record Interpretive correlation

Stratigraphic correlation evidence correlatesWithUnit

Geosite and SurfaceFeature layer

—— Direct or provenance-based relation

Primary interpretive anchor

o9 S BAE TR FATICH

3.1. TI2EY Sa X% Ti= YA

1-GHOS| 3 WA A4 ARE A LSS A2 B
4 Zom Ashn, 4w #9437 2T e 7
SR lolth AWRSIE A2 e A2 $3S 5UT
A5k Wt ol AR g 7102 FEE, of
ol A= 7S BAY A 2 AolE F2AH L
HHY 4= UTHE 2).

AR BaAT Bele] & AT, AL
S AT 1w, AFTIL BES FE S 5 ofd) 4
S A Z 02 Sl5ah 2 4R SR AW 79| B
Ae T4 A FEo2 FFHA gon, A7 134
g 2 & 20 AT A7 =T} FEL2 77}
exposesUnit ¥ derivedFromUnit #AE E3f v F 2

ML ofy

o

Contextual association
isAssociatedWithNarrative

NarrativeResource

Legend / document /
local interpretation

Specimen provenance
derivedFromunit

Sy

Investigation evidence

GeoArtifact

Museum specimen
provenance-based linkage

Contextual information

******** P Interpretive or contextual relation

Fig. 1. Conceptual structure of J-GHO showing GeologicUnit as the primary interpretive anchor. Colors indicate resource layers,
and line styles indicate the evidential status of relations. Solid arrows indicate direct or provenance-based relations, including
geological site—feature inclusion, surface exposure, and specimen provenance. Dashed arrows indicate interpretive or contextual
relations, including stratigraphic correlation between borehole intervals and GeologicUnit, and contextual association between
NarrativeResources and SurfaceFeatures. Property names shown below the relationship labels indicate the ontology relations

used in J-GHO.



JAESPAPSES

HHoz dase v, AFAtRE Aol wet SA] 1]
A AR EBe HERE RAREE SEEH, A& =7 3
FEEN= FREE A oA dEE AALsEAt
& A AT 12} FAE AR gom AT F
A T2 ol Frte = W AS oz R ojZi.

A|FFEE AlFgo] &3 =9 7 AR E 7231
o, £4 AdD9]ee] SAF thgo] PAF oz Fojy
= 9ot correlatesWithUnit A 2 AZFch
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£33 7|44 ol TAHOE o] TS A Astat
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USRI BB B AFTE 242 B MM
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H3AR R sk Al A9 AR 71 S8 AR,

J-GHO ontology (OWL 2)

Protégé
Ontology construction
Class / property / instance modeling

¥
HermiT reasoner

Logical consistency checking
No logical inconsistency detected

!

Apache Jena Fuseki

SPARQL query execution
Integrated retrieval tested

l

OOPS!

Supplementary pitfall screening
Common ontology pitfalls screened

Stage

v
Implemented and tested J-GHO ontology

Integrated retrieval across heterogeneous resources
Example-query execution confirmed

Fig. 2. Ontology implementation, consistency checking, query
execution, and supplementary pitfall screening of J-GHO.
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Table 4. Criteria for case selection, source-data use, and GeologicUnit linkage for three Jeju geoheritage sites.

Case Selection rationale Core data used GeologicUnit linkage
Representative Surface survey, public boreholes,  SurfaceFeature-exposesUnit;
Suwolbon phreatomagmatic site with ~ museum specimens, literature and ~ GeoArtifact-derivedFromUnit;
& diverse evidence sources interpretive materials Boreholelnterval as stratigraphic
comparison data
Seonesan Representative tuff cone Onshore landforms, offshore Multiple GeologicUnits representing
Ilchulgbon linking onshore and borehole, submarine volcanic data, terrestrial and submarine volcanic
& submarine volcanic records  literature and interpretive materials components
Representative lava tube with Lava tube geomorphology, Lava tube features linked to
Manjanggul  conservation-management  conservation records, subsurface =~ ManjanggulBasaltUnit; conservation

data

survey data, specimens

records as contextual resources

Note: One public borehole within 2 km of Seongsan Ilchulbong and 11 public boreholes within 2 km of Manjanggul were reviewed
as regional subsurface data, but were treated as background data because they were limited as direct evidence for interpreting the composite

volcanic body or lava-tube structure.

A AEHRete] AF A, WiFA R A2 A= 3 40 A
Alstsict.

Al AbEllE 25 J-GHO +2312] A& diido| A9k, A=
ZAT} BA 242 A= EL 982 3 AEAE
7} ¥ a A FEste] ¥ 2 km W 137 AlS=Fak 12271 A
FHE 7N e 2 A|S=17t B] et SPARQL A9 AF
< A8 =33g A HF Aot At &2 3N
NFAETE AT ] Al SAF -S89} sl A o, '
A}, AT ARE A AAHOF Sh= 23t A}
glojot. vHEE 37 AlFFY AW Hluko §o4EsE

Suwolbong
standard integration case

-—

SuwolbongTuffUnit

Surface features

- Tuff cone / Crater
- Shinyang outcrop

Surface features
- Tuff cliff

Seongsan llchulbong
Extended integration case

e | | SeongsanTuffUnit

' - Submarine crater remnant

AP st RERY BHY AR AEAE 2

£ ABsHe Aol W2l T FY P28k Aol o}
oh 2 Q7oA A ARY B4 WES SUSH 23
Fueh, A2 B2 42 24014 W8] FY PR3}
oBA HGELAE vlwse § 2HL Foich 41
FRa PR A4 2GR L BEBRY AR
J-GHO ¢lefl T23sjo] 9] F5dt 22 Y=
o], 9] Aol A AN E 8% S FHOE 5
Shoick. Al Afele] A= AT A AR S 47
2 719 30 2.oFsto] AAIBHAT.

Manjanggul

Application-centered integration case

-~

ManjanggulBasaltUnit 3

+ "
j| Surface features W

- Lava tube

Subsurface evidence

i
Subsurface evidence !

- 13 public borehcles
- 122 borehole intervals

Specimens / age data

- Museum specimens (2)

Narrative resources

- Nokgo's Tears
(Mythological)

Subsurface evidence
- Offshore BH-1 to BH-4
1 public borehole (background)

Specimens / age data
- Museum specimens (1)

- Radiometric ages

Narrative resources

- Seolmundae narrative
(Mythological)

- Conservation BH-1 to BH-2
- Geophysical / monitoring surveys
Public borehole set (11, background)

Specimens / age data

- Museum specimens (2)

Narrative resources

- Discovery narrative of Bu Jong-
hyu thistorical)

Narrative resources

GeologicUnit / Surface feature

— Direct or provenance-based relation

Subsurface evidence / Specimens

» Interpretive or contextual relation

Fig. 3. Comparative integration profiles of Suwolbong, Seongsan Ilchulbong, and Manjanggul under the GeologicUnit-centered
framework. Solid arrows indicate direct or provenance-based linkages (SurfaceFeature and GeoArtifact connections); dashed
arrows indicate interpretive or contextual linkages (BoreholeInterval stratigraphic correlation and NarrativeResource contextual
association). Public borehole sets treated as background data are noted within the Subsurface evidence boxes.
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Table 5. Specifications of the 13 public boreholes in the Suwolbong area (2 km radius) used in this study.
No. Well ID Elev. TD GWL  #Int.  Upper tuff B-C Base lith. Exceptional
(m) (m) (m) (m) pairs lithology
1 Y 199330074 17 80 16.9 9 4.9 3 SS —
2 Y 199330075 19.452 82 17.6 10 3.0 3 SS —
3 Y 199330076 16.084 80 12.7 7 0.8 2 SS —
4 Y 199330077 20 70 19 11 absent 5 CL —
5 Y 199330078 16.507 87 133 8 3.5 1 SS PFB
6 Y 199330080 16.9 85 13 10 10.2 3 SS —
7 Y 199330084 19.745 85 16.6 9 absent 3 SS —
8 Y 199330086 17 70 16.6 6 5.8 1 GS GS
9 Y 199330090 16 80 12 15 5.4 6 SS —
10 Y 199330091 16.8 90 12 15 4.0 4 M —
11 Y 199330174 10 80 13 9 absent 2 M —
12 W200710004 8 150 n/a 8 absent 2 sSS ApB, sSS
13 D200040038 18 99 18 5 absent 1 SS sSS

Note: Elev. = elevation above sea level; TD = total drilling depth; GWL = static groundwater level; # Int. = number of BoreholeInterval
instances; Upper tuff = thickness of the uppermost tuff where present; B-C pairs = number of basalt-to-clinker transitions; Base lith.
= lithology of the deepest logged interval. Abbreviations: SS = sandstone; M = mud; GS = conglomerate; CL = clinker; sSS = shelly
sandstone; PFB = porphyritic feldspar basalt; ApB = aphyric basalt; n/a =not available. Exceptional lithology refers to lithologies consid-
ered unusual within the study area regardless of stratigraphic position; a lithology may appear in both Base lith. and Exceptional lithology

columns when it meets both criteria.

4.2. =8S: M NFT=e B20| 2hl= BE S
et AH|

T84T ARl= 2 AlFAkEe Wha B2o) 7R ¢
R or AEe 2 5 Aot 498 $3E
E| & oFA}a} 3 A 3k of] Tt A74(Sohn and Chough, 1989)
oF Al ARG S-S St A8 2l
(Sohn, 1996)2 A|FAt= S)4 9] v 7E & Al gotct. & A+
M= ¥ 2 km W 37 AlFE 13HE 725} dHfe =
SIY, SH ARG-STFA WhE, A E 5ol
B2 v 753 FEjE sk

T A AT SA 882 59 AT &
T+ 8.0-20.0 m (B4t 16.3 m), FAEE 70-150 m (Bt
88 m) ol 2E3H, 3 /0 5-15719] AlFFte =
T 1227)] F7bo] FESFE QT AH S3U2 133 T 8%
(Y199330074, 075, 076, 078, 080, 086, 090, 091)oJlA] 7|
0.8-10.2 m (Bt 4.7 m) Y= Sl =1, 53(Y199330077,
084, 174, W200710004, D200040038)9]| A= 7| A=) =] ¢k
Ut SHE RG-SR A AE e BE FoA FEHS
2 Yoy e 7= gkt 1632 WEst
o HSHE A2 11304 A B= HER 7|A S
3L, 5ol PFLR= Y1993300789 HHAPFAE R
(PFB, 64.2-69.5 m), Y1993300862] FH(GS, 63.0-70.0 m),
W2007100042] HIHHFEFH(ApB, 0.4-34.0 m)3} of

ZAFA(sSS, 88.0-150.0 m), D2000400382] ShuljFARSt
(5SS, 59.8-64.0 m)e] S| giek. ofelFt NEF 7k ¢y
2A9) Zfoli 49 W 2 km Ao] T FA FA7H
ohviet ot BT FAYT 714 AHI-FulF H2A
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A5 12304 7A=Y er 12-19 m HSIGE 5)
598 Ae] Tatdk Aria oz A FAsol 9l
2 HojZet.

olefet T8} ATk +9% AG A5} FAVL BAY
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Table 6. Example SPARQL queries, returned results, and their interpretive significance in J-GHO.

Query Retrieval target

Returned results

Interpretation

) Resources associated with
SuwolbongTuffUnit

SurfaceFeature: 1; GeoArtifact:
2; NarrativeResource: 1;

Links surface, specimen, borehole, and
narrative data in one query

Boreholelnterval: 122

Sandstone-series intervals 15 intervals

Shows sandstone-bearing intervals by depth and
borehole

Exceptional lithologies 5 intervals

Identifies lithological variation in the
Suwolbong area

@ Resources linked to

SurfaceFeature: 4; GeoArtifact:

Links onshore and offshore volcanic evidence

SeongsanTuffUnit and 1; MarineBorehole: 4 (BH-1 to
SubmarineCraterUnit BH-4); NarrativeResource: 2

® Resources linked to SurfaceFeature: 1; GeoArtifact:  Links lava-tube, specimen, and conservation
ManjanggulBasaltUnit 2; Boreholelnterval: 6; data

NarrativeResource: 2

A AFARE AR At QAdEE 71E
AR A 2AR}F 3R A(Sohn and Chough, 1992;
Jeju Special Self-Governing Province, 2022; Ki et al.,
2024)= A E B0l A S S FteE A
BE= @ XG4Tt ok, A ARt siA] 23

T A=E A ol sk 53 SHHAIYS ozt
weba] A EE At st AT 2 Sl
Z7} ob 2}, SeongsanTuffUnital} 3 A 3t & @&
A ot sh= B3I AEA| F-2(multi-unit interpretive
structure) = B E = o] AAsitt. 2 AFoA = A
Halt 3 SAIE E AR E ARE T3] Y6
SubmarineCraterUnitS R % X2 AAsIgH o,
ol HARARAL AN ARAL D 712] 2 A8

H 314 (Jeju Special Self-Governing Province, 2022)2}
Ki et al. (2024)9] 3| #] SHibA| iAol LAY J-GHO A
B0) ARk 7 PAS HASES AT AL ol
Am 20 5] Rt AR, JArAEE9] H- S
AAY LS4 NS A AEmTHA] sk Y =2
7153tk oI5 F3l S 33T A= A 2ARIET &
T XA E W7l 2 A A2 5= U2 SIS

4.4, BIEE: HERR| XITS Tels S S SoH AR

WE A SUEE AYad, nERY AR,
HRE Eio| 3 AE ok B S4B Alolth v
7 2 km W B AFF 1AV} B0, £ Ao
A SUEII REWY BH 2GR AAE FALO

Public Database Search

J-GHO Integrated Query

Borehole Logs

Individual borehole records

Qutcrop and geological survey B

1
1
1
Surface Data |
7 !
records I 1
1
[

Specimens
Museum specimen records

]

g I
Reports & Literature [ |
Reports and published literature I
]

[}

[}

Narrative Resources
Myths, legends, and interpretive
materials

®

Separate records
Manual comparison
No explicit linkage

SurfaceFeature

Geological outcrops

lithology blocks
Depth-based lithology

‘ Borehole Intervals /
information

Specimens

Linked museum

and landform specimens

information

GeologicUnit

Reports & Literature

Related reports and literature

Myths, legends, and interpretive
materials

( Narrative Resources

Linked evidence across data types
Relationships and gaps visible

©

Fig. 4. Comparison between public database retrieval and J-GHO-based integrated querying for Jeju geoheritage data.
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Table 7. Comparison of data integration patterns in the three
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case studies.
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Comparison item Suwolbong Seongsan Ilchulbong Manjanggul
GeologicUnit(s) SuwolbongTuffUnit (1) SeongsanTuffUnit, ManjanggulBasaltUnit (1)
SubmarineCraterUnit (2)
Main data types Surface, borehole, specimens, Onshore, offshore, specimens, Lava-tube, conservation,
narrative/interpretive resources ~ narrative/interpretive specimens,
resources narrative/interpretive
resources
Data count SurfaceFeature: 1; GeoArtifact:  SurfaceFeature: 4; SurfaceFeature: 1;
2; Boreholelnterval: 122 (13 GeoArtifact: 1; GeoArtifact: 2;
boreholes); NarrativeResource: 1 ~ MarineBorehole: 4 (BH-1 to Boreholelnterval: 6 (BH-1 and
BH-4); NarrativeResource: 2 BH-2); NarrativeResource: 2
Interpretively linked Boreholelnterval (spatially MarineBorehole (structured at  Boreholelnterval,
resources selected; correlatesWithUnit not ~ borehole level); correlatesWithUnit =
assigned); NarrativeResource NarrativeResource ManjanggulBasaltUnit;
NarrativeResource

Main evidence gap ~ No direct stratigraphic
correspondence between surface
tuff exposure and individual

borehole intervals

Limited public borehole data
around the terrestrial geosite;
high interpretive dependency
for onshore-offshore linkage

Limited subsurface evidence
directly corresponding to
lava-tube geometry

Note: Data counts represent ontology instances structured in the J-GHO prototype. For Seongsan Ilchulbong, BH-1 to BH-4 were struc-
tured as MarineBorehole instances. For Manjanggul, BH-1 and BH-2 correspond to conservation boreholes associated with the lava-tube system.

2 2359} olo] wet B AFBe A A5t 4
B AR R &gy, AFE AAdEE BRETAY
b AT W 2Ah IR BTN AR SR,
2e)79%, WEAE 9 SA14 42 9 A2 4T
34 th(Jeju Special Self-Governing Province, 2020).

o] ABFe PRI GHER o) Avk AT B
2] gte A vt 2 AolA= ol ST E A
Agach BRI BEDY 24 FAR BYsHHoH, 4
Aol BE AT 20 A Sarom s
BAZ ARG web = Alle A 9T
P s MEEE
AEich TAA A2 $9 92 Aol Ao vig Az
© F 63} & 79 XIS

4.5. J-GHO J|dt Egt &=o|9o| &2

57l DB} 7l AL2 Al AR A|SF, FE, =, Bl
Ao g A& AlFsHARE A= e Alm 180 T4
AH gHollA o BA HSE=AE A HoFAle e
t}. J-GHO 7|8t Aol= AFA P a4, AlF7E, AR
2, AAsi AR S A AT FAH L2 3 v gste] 2}
7 A8 FA 3HS FAl o ERIsHA i E 4).

Apache Jena Fusekiof| 4] ThAl 7}A] o] A] SPARQL A 9]
£ Wastel T8 AR 23 MsAE SIS
AoDe 4% A2 $3Y AF 9 37 lEo2 A
we A} AT s, Aot AIBL 247}

S A AG AT Bol G NFTE A
Aygiet. Aot A2)6E HAUE BTt W A olA
Aot A2E AR $3L 25] U7 Aol
7} 91| v Aot sh4H ol E 6o At
W) A 1-GHOZ A2 THE A2 #32 598 A
A FA T2 QoA B 28T 4 UL Holxek
2, 7% 718 DBeIAE 2H1shy] ojele A2 2h ohg
Ak 37 B A 12 G AT 4 2L W]
Foh 598 AL A BAR, BEAR, ASAR D
AAL SR B Ao, ARk A AZTE
3} So Qi AETRHY) HEE WER 18 4 9gich
E HHAZET WHF ARNAE 4 2L A A2,
BEUY 2R, BEAR, AL YA} FAG 7
& QoA Z8|5jol, Al Az 2 Holo|w BT
1 A9 FA FY D7 HSE st

4.6. At ZHHlw: HE 2ot SH SOl XH0|

Al AHlE 25 AET] S4 F2349 A8 oA
9w A A2 Ao E ZolE HRITHE 7). &
HE-2 SuwolbongTuffUnitE A 0.2 3/ A|FA=, &
227, AAFSEAETE 7HE 2 BER A2 E AR
o, JAEEES B0 AR E S 4 AP
o A A AR E A F2I7E Al ot} TPEEE
ool AATE FHOE SUET Ak} nEYe
ZAARE AP B8 24 AR et
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A 2 Aol S 4 o) 2l el
FUBE B 1F0R AEE AZTHE 34 BT A
22 WeslAn, AUUBRE A AZE 29 o
A S PR ARFOR PRI BIES B
Ee) BH9) AR} ZANEE A YA Aol
ARGk S e] YRS W hE 4 QES S

E3 ) AR BN AR Fao] Sl 4%
& A ok A AR Ao)9] M7 B4 T3] A
aHoln], JHAREE S} A 422 A2 Ay
Mo Lo S JEyol EAUL WERS $UTE
At A7 f e A5 ARt ARl ol 2
4= J-GHOZE Al 12 2703 57 422 Aol 8 §
A T2 QoA SN E, AR A WAk 3 B
A Sl 4 9leg Holzeh

17 28 U 31

o1 o
o

9171 9 28 20| 09|

£ A7 oot A% AWfAkT Biste] Eitelo]
AT AE ZARE, AFAR, BB FE, 2ART
A, A EARE AP FHOR AT sk, AR
ZF A A 3 U BAHOR e 722
ANstgthe o glck. +9% Al A9 R AT
ZFH|E RS, AAAEE Al S A ae a3
A S 429 A FsHL, WEE AL BEe
AR A DG4 A T2 AY THs A S Belze
£ A7 7 7wt A 2de] akeo] B st 42
E2eHoE TP, FIARES A AdS F
3 3% 4 722 B9 Julo ddshs A
AR S99 Al AD L ol A AETZE A
Y BHE RS §AFEAE Y TGS FA
OR AT AT ELHY 4RE WA ¥ BT 5 UL
HolEeh. B3t 2t 7| go] A ATS), AT FE A,
FURR 5 WA vetdlo| 8 TR0 FAOE FHT
5%, 0| -GHOSH 22 B2 7|3t T4 4= 71
ARNT B 7Hs Aol obdl 4= lek

ARAOR IGHOL A& F84 21, 42 5g4e)

£, 49 7|0 8-S AU, o] F o) AE 1w, A
FT7 GBW HEY BH} VAS P FAT 5 910
o, B3 AR 4 AR TS| BT 5 Uk E
3 371 DB A8 715 ke Wol Al welel vl
o =72 889 5 grk.

It

BN

z
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5.2. SHHIQH &= HHI

B ATl AN AR 7E ABS Ak 2 of

oF 2 Aol 4 Rolg 723}l a4 BAe] BAlo] o
Utk b mE he WA FAT 20 44 B2 A
22 EY b gtk £YRY AFARE A S 1

R golm, JAAFEE S17 Aol thet o)A
o A0, WA BEWE BIAO) A3 AL 427} 8
PELEEERT T

EE B ATE AR AU 5 SUE, QAR
SRS BAOR ST TR Eekg] 20 A8 Aol
o). whebd A=) Wgle Wk AREE Ko7t glom,
U A2 G ATz FRT

o T AT A DAL RS e A=
A2 Yok FA $5S HEHL, NFARY T2 ES
oF B4, T ALK ehdlole), S 9l mexael BEsh
428 WA AEY Bast olvk. Eo TAEE o 3okl
v ARSI, 7} 7|2o) Bak ghe] AAS §A A
ol A T veteloleloh Ao 72T AASHS WaFoR
EEER PR

T AF AL ARE NAS] FHOR E

1 9% LERA) 7|9 ARTE I-GHOS At
29, JATEY, WA Alo] M 8319tk J-GHO
L AARNE 14 S W2 Ao, AF AR, A
A2, BEAR, ZARIA, AU RS A2 59
27 473 ABS §HT Aol PRIFES 47
shede.

A AN 1% 28 23k A2 795 3 Sz A
2 T2 A9oE 5UT 72 SolN AR 25w =
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