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about plumbing system in Nari Caldera, Ulleung Island, Korea. Journal of the Geological Society of
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ABSTRACT: We describe field relationships of Nari Scoria Deposits and Albong Trachyandesite in the Nari
caldera, Ulleung Island, and infer about their plumbing system by their “Ar A Ar dating. The Nari Scoria Deposits
are divided into three scoria zones: the southern zone correspond to their lower facies including many scoria conelets,
the middle zone to their upper facies and the northern zone to the distal facies of the middle zone. Albong
Trachyandesite is composed of such forms as earlier and later lava flows, a lava domes and a lava coulee, and includes
five lava boccas in the southern scoria zone. According to YAr/Ar dating, the Nari Scoria Deposits dated 25.8
ka and 9.2 ka ages. A big gap between two ages suggests a possibility of poly-cycling eruptions. Albong
Trachyandesite dated 8.3 ka from the later lava flow, 7.9 ka age from the lava dome, and 5.8 ka age in the lava
coulee. Meanwhile, it obtained 7.8 ka age from a bocca lava. Alignment of vents on the caldera appear to coincide
with pre-existing ring faults, consistent with the existing earlier caldera callapse. So the vents represent the release
from the ring dykes hosted by the ring faults at depth. As result, these ring dykes reflect the small passage to magma
chamber that was tapped to feed each volcano.
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Fig. 1. Geological map of Nari caldera region, showing the sampling sites, the bounding ring faults and topographic rims.
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Fig. 2. Schematic map of the Nari caldera region summarizing the main structural and morphological features of

the calderas.
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Fig. 3. Typical exposures of the volcanic rocks in Nari caldera. (a) Overview of the Nari caldera complex, showing
Albong lava dome and earlier lava flow northward; (b) A part of scoria conelet in southern scoria zone; (c) The
lava dome capturing a few of vesicular scorial; (d) Polygonally joints in the lava dome; (e) Alteration zones along
primary polygonal joints; (f) Some lava rubbles that washout the slope of lava dome; (g) Blocky lava surface of
earlier lava flow; (h) Jointed lava surface with no vegetation in later lava flow.
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Table 1. *’Ar/”Ar dating data of the volcanic rocks in Nari caldera.
Sample Information Results Plateau
Sample Experiment .. Age Age . 39 MS
Name Type Material Type Interpretation Age £20(i) +20(f) “Ar K/Ca +20 WD P n N
UL-p Ineremental Ground Mini - Crystallization 5 ¢ 15 1, 1951 339 3.113 £0.123 093 43% 4 22
Heating  mass Plateau Age
UL-5g7 [neremental Ground Mini - Crystallization g 5 4 912 14910 21% 2.104 0319 0.08 97% 4 22
Heating mass Plateau Age
Incremental Ground Crystallization o o
UL-17 ; Plateau 8.3 +4.9ka +49ka 68% 1232 +0.412 0.32 100% 18 22
Heating  mass Age
UL-23 lngememal Ground by eqy Crystallization o5 g10 4991a 86% 1.783 0.462 0.60 89% 18 22
eating  mass Age
UL-p4 [neremental Ground o - Crystallization 5 o) 910 4191 4% 1.817 £0.674 1.16 28% 19 22
Heating  mass Age
UL-567 Ineremental Ground o Crystallization 5 ¢ 5 410 4951 76% 1.436 £0.401 0.59 90% 18 22
Heating  mass Age
42 A|EEH ¥ ALEH 7] 4 FE (aliquot) o 4] 7tAS FE3H= AL X

A AZoNA AEE FHISH] flal okt 3
& A gk AT AU SRS 7] HES 5
mm %7 9] tjololRE EYH|ER FotE eI,
718]31 100~300 mg®] Hu(disk) o2 220t 1 &
o] AHHNO;, HF) A&, 233} A4, Ax3ith Al

= "= e EFg st TGIRA A A2
Al B R Al &0 Aol thiaf SRS IMW = WAL
Hrt. o]l F7+ A RE BYEST

“Ar/PAr AEAL vj o F YTt of2
ZA AAH A (Argon Geochronolgy Lab)ellA 4
710] sl S84 714 g4 7] (Noble Gas Mass
Spectrometer) 2 o|FojFt}. o] B47|= nE F
EFSAAFE 2511 Q). FEA17HE (incremental
heating)& 913fl, o] A|282 Heine A1) o]
FAF AF=IE A2 AAEEA Tt E
A|2HS 7k Merchantek §8F CO, 9482 )
o| A& AF&staL it o] Ft EAA AR 0] 85
o A7 (experimental type)> FEAZIER
A= 3L =g o] 471 (bulk lazer heating) 3=
S o2 EAEh go|AAAHS o] 83 AF
= FlolAl, WALERE 7] AlE= <50 mg =S T
E /o] go} Cu-3 Hof| AR, ojdf o] fm+=
CO, glo|A upo]| BiE= A2l Y2 FJxy
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um o] 9] F-&o) w7 ol FEA17FE ) 7}
# 23] 220t} o} 7|4 AE “Ar/VAr e A

= o
S5

ek, AHAGIAE S8
E994 B4 218 BT
A HEE=A FlolAuhy S o]-8-3he
njth Ao R o L ol 4ugE Hepom
A AR 7pAE &89t Schaen et al., 2020).
2= Ao F3t 5472 U HFH
ol ofzt dlo| ke =2 2= 9.

o] Axt2 R e A= ArArCALC v2.7.0 (beta
version) HAREZ 2 T3 (Koppers, 2002)2 AR5}
A= e
3 2

SA9 A2 tigt Ar T YN E4A= A
gsto] & 10 vrepich. o] “Ar/YAr Ao 2}
BE BT Z AR A7) titt 243} ddE v
BRI F5A]A(normal isochron) e} 54|
Al(inverse isochron) A= A3t YA, 34
AAe e ot22e FFE WA = A= S
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t}(Schaen et al., 2020).
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Fig. 4. “Ar/” Ar spectrum diagrams released from groundmass of the volcanic rocks in the Nari caldera. A Plateau
consists of 50% or more of the **Ar released, and a Mini-Plateau is considered anything less than 50% of the **Ar
released (Schaen et al., 2020). Standard initial A1/ Ar ratio = 298.56+0.31 (SD) for samples, but excess initial

“Ar/°Ar ratio = 311.18+5.17 (SD) for UL-17.
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