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Abstract: The Packrogdam summit crater area, Mt. Halla, Jeju Island, Korea, composed of Paekrogdam
trachyte, Paekrogdam trachybasalt, and Manseidongsan conglomerate in ascending order. Joint systems
show concentric and radial patterns around the summit crate wall. The Paekrogdam crater is a summit
crater lake which erupted the tuffs, scorias and lava flows of Paekrogdam trachybasalt after the emplaceent
of Packrogdam trachyte dome. SiO, contents of mafic and felsic lavas are respectively, 48.0~53.7 wt.% and
60.7~67.4 wt.%, reflecting bimodal volcanism. And lavas with SiO, between 53.7 wt.% and 60.7 wt.% are
not found. According to TAS diagram and K,0-Na,O diagram, the volcanic rocks belong to the normal
alkaline rock series of alkali basalt-trachybasalt-basaltic trachyandesite and trachyte association. Oxide vs.
MgO diagrams represent that the mafic lavas fractionated with crystallization of olivine, clinopyroxene,
magnetite and ilmenite and felsic trachyte of plagioclase and apatite. The characteristics of trace elements
and REEs shows that primary magma for the trachybasalt magma would have been derived from partial
melting of garnet peridotite mantle. In the discrimination diagrams, the volcanic rocks are plotted at the
region of within plate basalt (WPB).
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Fig. 1. Geological map of the Paekrogdam area (modified from Park et al., 2000). Qhta, Hallasan trachyte (Packrogdam
trachyte); Qbntb, Paekrogdam trachybasalt (s, scoria; t, tuff); Qwtbs, Witseoreum trachybasalt; Qms, Manseidongsan conglom-

erate.
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Table 1. Modal compositions of the volcanic rocks in the Paekrogdam area.

Cpx Opq
Sample Ap Ti Gm Rock Type
ph mph ph mph ph mph ph mph ph mph
HI - 03 - LI 03 05 177 70 - 07 -~ 01 721
H - 03 - 12 07 11 210 11 - 05 & r 719
H3 05 07 08 07 02 21 78 04 — 05 —~ i 863 Pa;‘;;‘}’lgf:m
H6 04 07 - 04 45 08 148 41 - 04 01 w 732 Y
H 02 03 - 09 - 05 139 18 - 03 - r 820
H4 28 14 05 06 91 26 04 06 - 04 - ~ 814
HS 17 44 33 03 135 29 - . - 03 - 734
H7 01 36 12 58 61 135 - - - - - - ¢95  Packrogdam
trachybasalt
HS 06 09 01 14 174 26 04 05 03 05 - r 749
HS-1 02 06 09 10 204 36 - - - 04 - - 728
HIO 15 35 16 03 136 45 - - - 11 - — 736 Witscoreum
HII 29 24 41 o0l 159 12 - - - 01 - — 730 trachybasalt
HI2 03 27 09 15 108 92 - - — 09 - - 736 [Feobjeongdong

trachybasalt

mode point: 2000 points. tr: trace, --: not determined, Phenocryst: above 0.7 mm, Microphenocryst: 0.3~0.7 mm, Groundmass: less
than 0.3 mm.
(Abbr.) Ol (olivine), Cpx (clinopyroxene), Pl (plagioclase), Af (alkali feldspar), Opq (opaque mineral), T (titanite), Gm (ground-

mass), ph (phenocryst), mph (microphenocryst).
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Fig. 2. Fracture forms of the Jeju island expected from
recent tectonic stress regime. N40°E or N80°W trends:
shear fracture, N700E trend: extensional fracture.
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Fig. 3. Geomorphological section around the Paekrogdam summit crater area. (A) E-W section; (B) N-S section; (C)
Variation of height around the crater walls. Section lines show in Fig. 1.
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Table 2. Joint analysis of the volcanic rocks in the Paekrogdam area.
NW slope W slope S slope E slope N slope
strike dip strike dip strike dip strike dip strike dip
NSSE vertical N70W vertical N35E vertical N60E 23SE N86W vertical
N28E vertical N8OE vertical N65W vertical NI11E 28SE N85W vertical
N45W vertical N64W vertical N78W vertical N45E 10SE N8OW vertical
N5SE TANW N85W vertical N76W 80ONE N50E 20SE N8OW vertical
N4SW vertical NBOW vertical N70W 80SW N78E 45SE N8OW 8SNE
N4OW 8ONE NI12W vertical N65W vertical N45E 65SE N8OW vertical
N42W 70NE N10OW 85SW N70W vertical N1OW 87NE N84E vertical
N40W vertical NS 85w NI1OW 78NE N30E 19SE N70E vertical
N42wW vertical EwW vertical N75W vertical N55E 12NW NS vertical
N45E vertical NS 80W N1OW vertical NSOW 55NE NIOE vertical
N35E vertical N86oW vertical N30E vertical N8OW 20NE
NSOW vertical N78W vertical NI5E vertical N75W 25NE
N35E vertical N82wW vertical N65W 80SE EwW 20N
N48W vertical NS 80W N30W vertical EW 10N
N45W vertical EwW vertical NI10OW vertical N8OW ISNE
N48E T8NW N10W vertical NI10OE vertical NS vertical
N25W vertical N8W vertical N70W 80SW NSSE vertical
N30W vertical N70E vertical N25E 45SE N75W vertical
N45W vertical N70E vertical N5OW SSNE EW 85N
N55W vertical N72E vertical N32wW 57TNE NIOW vertical
N45W vertical N24E vertical N65E 58SE
N28E vertical N65W 70SW N70W vertical
N40OW vertical NS5W 67NE Ni1OW vertical
NS3E 70SE N25E 87TNW N75W vertical
N4SE 8ONW N8OW vertical N55E vertical
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Fig. 5. Cross-sections of four types of felsic lava dome.
(a) Upheaved plug, (b) Peleean dome, (c) Low lava
dome, (d) Coulee type.
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Fig. 7. Volcanic activity in the Paekrogdam crater area.
I. Extrusion and dome of Paekrogdam trachyte; II.
Eruption of Paekrogdam trachybasalt; III. Eruption of
- Peobjeongdong trachybasalt and Witseioreum trachyba-
salt; IV. Sedimentation of Maseidongsan conglomerate.
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Table 3. Major element compositions and CIPW norms of the volcanic rocks around the Paekrogdam summit crater

area.
Sample HI H2 H3 H4 H5 H6 H7 H8 H9 HI10 Hlil H12
SiQ, 65.15 6486 6320 5087 53.10 6404 5094 5371 65.17 4944 4930 51.97
TiO, 0.29 0.31 045 2.40 1.84 0.28 2.26 1.73 0.27 2.51 231 223
ALQ, 16.75 16.39 16.76 15.88 17.86 16.23 15.43 17.93 16.50 15.78 15.77 16.50
Fe,O, 241 2.63 3.00 3.49 333 2.37 233 322 2.35 3.62 3.50 3.80
FeO 2.16 2.37 2.70 7.33 5.56 213 8.42 5.39 2.12 7.61 736 6.35
FeOT 433 4.74 5.40 10.47 8.56 426 10.52 8.29 423 10.87 10.51 9.77
Fe,0;T 4.81 5.26 6.00 11.63 9.51 474 11.68 9.21 4.71 12.07 11.68 10.85
MnO 0.14 0.16 0.17 0.19 0.17 0.14 0.19 0.17 0.14 0.20 0.19 0.19
MgO 0.25 0.30 048 4.61 2.76 0.25 4.83 2.63 025 5.62 5.88 333
Ca0 1.09 1.38 1.90 7.77 6.77 1.15 9.11 6.56 1.25 8.01 8.61 7.04
Na,0 5.66 5.63 5.58 3.80 447 5.57 345 4.40 5.57 3.48 342 4.14
K,0 5.62 5.50 5.19 2.10 2.55 5.53 1.45 2.65 5.56 1.84 1.76 243
P,05 0.05 0.06 0.12 0.60 0.62 0.05 042 0.59 0.05 0.65 0.57 0.69
LOL 0.30 0.02 0.21 0.59 0.02 0.00 0.51 0.08 0.07 0.00 0.50 0.50
Total
CIPW norm
Q 773 771 6.27 0.00 0.07 773 0.00 1.07 8.38 0.00 0.00 0.46
Or 33.39 32.67 30.84 12.54 15.23 3347 8.68 15.84 33.14 11.02 10.55 14.57
Ab 4804 4778 47.37 3243 38.15 48.16  29.50 37.57 47.44 29.78 29.29 35.46
An 3.67 3.17 5.33 20.23 21.30 2.97 22.56 2152 3.58 2224 2274 19.48
DiWo 0.61 1.40 1.43 6.33 3.74 1.07 8.64 3.29 0.99 591 7.17 4.94
DiEn 0.17 0.40 0.54 3.74 2.12 0.30 4.55 1.84 0.27 3.67 4.52 2.89
DiFs 048 1.06 0.92 2.26 1.45 0.83 3.82 1.31 0.77 1.88 220 1.80
HyEn 0.46 0.35 0.67 5.12 4.85 034 6.55 4.80 0.36 5.66 3.68 5.54
HyFs 1.29 091 1.14 3.09 4332 0.96 5.50 342 1.01 290 1.79 345
OiFo 0.00 0.00 0.00 1.94 0.00 0.00 0.78 0.00 0.00 343 4.69 0.00
OlFa 0.00 0.00 0.00 1.29 0.00 0.00 0.72 0.00 0.00 1.94 2.52 0.00
Mt 3.51 3.83 4.37 5.11 4.88 352 342 4.72 343 5.31 5.14 5.58
il 0.55 0.59 0.86 4.60 353 0.54 434 332 0.52 4.83 445 4.29
Ap 0.11 0.13 0.26 1.32 1.37 0.11 0.93 1.30 0.11 1.44 1.26 1.53

H1, H2, H3, H6, H9 (Paekrogdam trachyte); H4, H5, H7, H8 (Paekrogdam trchybasalt); H10, H11 (Witseioreum trachybasalt); H12

(Peobjeongdong trachybasalt)
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Table 4. Trace element and REE compositions of te volcanic rocks around the Paekrogdam summit crater area.

Sample H1 H2 H3 H4 H5 H6 H7 HS8 H9 H10 H11 Hi2
Co 445 38.2 29.0 54.4 535 334 559 57.3 24.6 575 55.6 53.7
Ni 32 33 0.7 64.5 21.6 0.8 525 19.7 1.2 93.6 104.6 28.5
Cr 0.1 0.1 0.1 52.1 79 0.1 63.0 6.9 0.1 88.2 109.4 12.8

Zn 103.7 136.9 1195 118.1 118.5 133.6 117.9 121.2 158.5 124.5 121.6 136.2
Zr 481.1 5380  698.1 3095 3923 3518 2211 428.8 1225 2498  231.0 3627
Cu 18.7 18.6 16.7 56.8 442 13.5 65.8 434 18.6 63.9 60.1 53.0
Ga 52.8 44.0 73.6 49.8 573 52.3 352 72.3 61.3 423 419 55.7

Sc 0.1 0.1 0.1 6.7 1.6 0.1 12.0 0.8 1.6 9.0 9.3 4.6
Sr 44.1 415 1329 5975 7057 459 4442 7013 512 5562 6339  589.1
Rb 125.1 1277 99.6 40.6 50.0 128.9 25.5 553 1419 39.5 34.1 49.5
Ba 109.1 75.0 159.5 45.6 46.7 29.5 16.7 51.8 29.8 211 19.6 215
Y 300 435 28.6 232 23.6 41.8 22.7 24.9 40.1 25.1 215 25.6
Nb 102.8 106.7 75.3 50.6 53.7 105.2 34.6 56.3 116.1 48.5 46.0 59.8
Mo 3.1 4.0 38 1.8 32 5.2 2.1 34 6.4 22 1.7 22
Cd 03 0.6 04 02 0.2 03 0.1 0.2 03 0.2 0.2 0.2
Sn 6.8 45 29 21 2.2 43 1.7 25 42 1.9 2.0 28
Cs 09 0.5 0.6 0.2 0.7 0.8 04 0.8 09 0.3 0.3 0.2
Hf 13.7 13.6 14.8 72 84 10.5 53 9.3 5.5 6.1 5.6 3.5
Pb 8.6 5.6 5.5 33 3.8 5.5 22 44 12 2.8 34 417
Th 154 16.2 12.3 6.3 72 129 42 82 11.5 5.7 53 7.1
Li 63.7 547 53.4 22.1 23.7 64.5 20.8 26.3 66.2 219 20.1 305
S 71.6 8.0 71.1 3354 367.1 399 4310 3625 464 3809 407.2 3811
U 2.8 2.6 26 1.0 1.6 2.7 0.9 1.8 19 1.2 1.1 1.4
La 68.7 78.7 61.3 425 45.7 84.1 27.6 48.4 107.1 38.2 343 46.2
Ce 1193 136.8 112.6 83.6 91.0 129.8 54.7 95.2 152.1 76.1 68.9 91.9
Pr 14.1 15.9 114 9.7 104 20.0 6.5 10.8 17.9 9.0 7.8 10.7
Nd 495 56.3 41.0 373 388 721 26.5 40.8 63.9 35.7 30.8 422
Sm 9.3 10.9 8.3 7.6 7.6 14.2 6.1 8.0 11.8 7.6 6.4 8.6
Eu 2.0 1.8 31 3.0 3.2 2.0 22 34 2.1 2.1 24 3.1
Gd 9.0 11.2 8.2 7.8 1.1 139 6.6 8.1 11.8 19 6.7 8.9
Tb 14 1.8 1.3 1.1 1.1 22 1.0 1.2 1.7 1.1 1.0 1.3
Dy 6.9 9.0 6.4 54 5.1 9.9 49 53 7.7 5.5 4.7 59
Ho 1.3 1.7 1.2 1.0 0.9 1.8 0.9 1.0 1.3 0.9 0.8 1.0
Er 3.6 4.8 34 2.5 24 48 24 2.6 34 2.5 2.2 2.8
Tm 0.5 0.6 0.4 03 0.3 0.6 03 0.3 03 0.2 0.2 0.3
Yb 3.0 3.8 29 1.9 1.8 38 1.8 1.9 25 1.9 1.6 2.1
Lu 0.4 0.5 0.4 0.2 0.2 0.6 0.2 03 0.4 03 03 03
REE 2890 3338 2619 2039 2162 3604 1417 2273 384.0 189.6 168.1 2253
(La/Yb)n 153 13.8 14.1 14.9 16.9 14.8 10.2 17.0 28.6 134 14.3 14.7
Euw/Eu* 0.67 0.50 1.16 1.20 1.29 0.44 1.07 1.30 0.55 1.07 1.13 1.09

(primary magma)®] &4 %2 Mgah(0.7 o), =2
Ni%H#(400~500 ppm) 2 Cr¥ 31000 ppm)Z &
Si0,9] 53& 7tk Lee(1982)= AlF= dzu|shitstel Adet slehgy

HiehbRel XATEN 2|X|

fou
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