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ABSTRACT: We investigate rock series and classification of the Ulleung volcanic rocks from their 181 major
element analyses. Basalts among them plot into a field of alkali basalt on the alkali-silica diagram of Irvine and
Baragar (1971), and other volcanic rocks fall into fields of trachyandesite, trachyte and phonolite in the TAS diagram
of Le Bas et al. (1986). So all the volcanic rocks belong to alkaline rocks. Generally alkaline rocks are subdivided
into K and Na series from K,O/Na,O ratios, which call different 'subroot names' from root names respectively.
The alkalline rocks should be classified along root names rather than subroot names of K series, because they have
some transitional nature between K and Na series. So they should be called as root names as basalt-basaltic
trachyandesite-trachyandesite-trachyte in the TAS diagram.
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Fig. 1. General geological map of Ulleung Island (after Hwang et al., 2012).



64 SALTL

ZRGHIRRE APHH, eI, 914, e
O] E(kaersutite), S22 9 2E 4 Fo v S
ATk A7) oA g o A HI &5
ZHA} 22 (trachytic texture)S A5t Are}
o|E, AFA, W7 (leucite) X Q3|4 27
wgi.

ZRGHE WA 0.2 R, 4T Aereo]

1!
-

Fo| Uehta 47]o) ol 5o] S-2met A8

4

3t A EASH 134 T Fukgit 439
Zegd ujg ol £3) 24 23S YEhH
71 Atolof| e B o] At

ZETPo|E= T o] A §lar o7 gzegA
o] 7|24 2PA 2AS o|FH 34, AfrElo]
E, 531, Ageto| EQL Q134 Fo] =utE ).

ShAR= APEEA wge] f-Ref meh 52
S 9 47| 2 AFEdhE DA A o] A&l mhet
A I AG, JAUC|E AL (&R ot E
AQ) T AaFA AGEZ@EadZY AY)E L2d
t}H(Kuno, 1959).

Az GFE NayO+K02] gHefo] A4 FE A
gt Bash ARt o H-2 oS Esh, b4
A &2 CIPW =2 AXEX| o] 4 Y87 (nepheline)
T2 iR AT 2 FHAR, T2 9 4R
ot &7 ZHA /S g3t (Carrie, 1976).

Uz SHRIFE dukE o2 gt A7gA
ol A Ca-H= 3ol §lal AHA 3} Ca-FH AT
24 7k BEgHAI7E gl Aol £ o]tk (Kuno,
1968). ZretAal Lzre| Al dReke 4704
i) AfrEto| E= AF7He] F RN AFFOR
A2 e g 24T SR s S7|EA oA
oA EA A o]t}

STEY IHIFE 9 7S A8shd AR
Aol glal 4719 ThAlg] A 0 2 A m]ALpo]ET} 4b
SEA] ¢7] gl &z Age et F=E
Z3to| A e o] uf- EaHA AMEEal A
Elo] Eo} -2 Azt ZH A o] &3] YEhH &
A|qk WS AT Ageto| BV k|7 wjfof] U

2] AG& A A szt

ne ofi |m

(L 3

r oK

Az A= Aol TElEke] Na,O+K09] ¢+

ol HHRES AAel Has Awc o Be
S EohH, NayO+K0/ ALOs et ZFA] 7 Na,O+
K,O+CaO/ Al,Os Bt} ItHYoder and Tilley, 1962;
Green and Ringwood, 1967; Irvine and Baragar,
1971) Na20+K20/A12039] H7F 1R g AA 3=
7t LY E ehe YA RE AR YRE RE
A =, | YR SiOE H]Z£3}HE o QlTh
=55 MIFE GAEEH Amd osf ¢
AR A kR A A gk AxF
W F/YFEL] ool A= ] AFAYTFE Rt
Az 0] 3157 LrertRIg AR dgo) &
ASA ok, 24 wga Rpnlante) wigos
=% Ca-3-5 AP A §h-3-%(reaction rim)©]
o, A7]of FFZFXE(mesostasis) = AYA]=
2o o] £ (Macdonald and Katsura, 1964; Irvine
and Baragar, 1971)7} QA =|A] =t} $HH ozt
MRS 5492 dAl3let AddolA A 1%

=, 5% EEUF= YT MgO 27004
o) vz ebRel sl At es CaO%}
SIOQJE_- 1%‘.J_l, A1203, TiOz, NazO, KZOQ} P205-‘f_- %—_‘
2 Hot}.

S35 SMAIRHE TAS 255 (Le Maitre, 1984;
Zanettin, 1984; Le Bas et al., 1986; Le Maitre et al.,
1989)0flA] tiFiE dAedRE EREHARNTEH
2), 24 o] 52 od 7|&E A&l wek
oF7to] 2ol & YrEhdTh

® Basalts
A Trachyandesites
o Trachytes
A Phonolites

Na,O+K,0(wt%)

0 L I 1 ! 1 | L L ! |

:
33 37 41 45 49 53 57 61 65 69 73 77 81
SiOx(wt%)

Fig. 2. Classification of the volcanic rocks in Ulleung
Island on the total alkali silica (TAS) diagram. The
fields rock nomenclature schemes of Le Maitre (1984),
Zanettin (1984), Le Bas ef al. (1986) and Le Maitre et
al. (1989, 2002). The root names are the same as B, ba-
salt; TB, trachybasalt; BT, basaltic trachyandesite; TA,
trachyandesite; Tr, trachyte; Ph, phonolite; BA, Basaltic
andesite; An, andesite; Da, dacite, Rh, rhyolite.
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Fig. 3. Classification of alkalic and subalkalic series in
term of K,O+Na,O versus SiO; for the basaltic rocks
in Ulleung Island. The boundary lines are from (a)
Irvine and Baragar (1971), (b) Kuno (1968), and (c)
Macdonald and Katsura (1964). Symbols are the same
as in Fig. 2.
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alkalic and tholeiitic basalts (after Hyndman, 1985).
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in Ulleung Island, showing the subdivision of the al-
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Table 1. Number and percentage of three relative content difference of K,O and Na,O from each rock type of the

volcanic rocks of Ulleung Island.

Criteria Basalts Trachyandesites Trachytes Phonolites Total
data % data % data % data % data %
K>0O>Na,O 2/13 15 7/20 35 72/139 52 0/9 0 81/181 45
K,O> (Na,0-1.5)" 6/13 46 19/20 95 130/139 94 1/9 10 156/181 86
K,0> (Na,0-2.0)" 6/13 46 19/20 95 138/139 99 3/9 33 166/181 92

a: Le Maitre (1984) and Zanettin (1984), b: Le Bas et al. (1986).

Na,O (wt%)

Fig. 7. K,0 versus Na,O plot of the volcanic rocks in
Ulleung Island, showing the subdivision of the alkalic
series into K and Na subseries. The boundary line K,O/
(Na,O-1.5) are designed from Le Maitre (1984) and
Zanettin (1984), and K,O/(Na,O-2), Le Bas et al.
(1986). Symbols are the same as in Fig. 2.
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Table 2. Number and percentage of three criteria according to K»,O/Na,O ratio from each rock type of the volcanic
rocks of Ulleung Island.

Criteria Basalts Trachyandesites Trachytes Phonolites Total
data % data % data % data % data %
K,0>0.5Na,0" 6/13 46 19/20 95 139/139 100 9/9 100 173/181 96
K,0>5/7 (Na,O-1) 6/13 46 19/20 95 139/139 100 7/9 78 171/181 94
K,0> (Nay0-2)° 6/13 46 19/20 95 138/139 99 3/9 33 166/181 92
a: Macdonald and Katsura (1964), b: Middlemost (1975), c: Le Bas ef al. (1986).

NayO (wt%)

Fig. 8. K,0 versus Na,O plot of the volcanic rocks in
Ulleung Island, showing the subdivision of the alkalic
series into K and Na subseries. The boundary line are
from (a) Macdonald and Katsura (1964), (b) Middlemost
(1975), (c) Le Bas et al. (1986). Symbols are the same
as in Fig. 2.

o]2Jof] 2 A o] x| A-F] 4 (aegirine-augite) T}
52871 EagtEstoe HZgEkgo]
E(tepriphonolite) |4 }o]?l(hauyine)d}; At}af
o] E(sodalite)7} E11% v} QIth(Le Roex, 1985; Le
Roex et al., 1990). wheba] B3be oA ) E4A4F7
o £A)9t $7E TAR K Adoletn BAsI=
Teksic). o, SRR 2Heks, RHCHIeHR
o} Zieto|=olx] B3] LA Bretol=
7} Uehipe] el Az} agelol et Fago 2 7]
Ak (Hwang ef al., 2012).

A2 22 o8 KO % Na,0O9 3Fgajo] =2
et KoO/NayO H] 9] 7]&2 o]-§3F A A E 9
TEHS S5 47 MRl J-8A1714,
ARG A A H 9] &2 aHitetRet 22 K A€ol
FAISHAIRE Na Alge]l oft S- == Hol&d 4
A& 7B o] RS A-gsto] AAAES Al
ok o] AEskR] ghrka AZHeoh wEhA &
=9 I UF= K AQolztar &gst7|71 &

i et fupstd dEelghR ol Agel et dee

L
1=]
T

o) 47 4ol wet ghajgo] e e
SEMEERE

52 YMER

=5E HMFE O EF 2 gEHeE 3HA
of &¢H 52 dn| £l Y& o 2
of] &kA] SHikeFO] Eiroll &3] o] &H &= TAS £+
Z7F AREEA Qioh a3y o] W K AEY=
AAZE Ao|B=g oju] fjoflA AFH Hi} Zo] &
S5 MR g ol AR = HrRlth

TAS £57 = o| 2] 3R] &7+ Coxet al.
(1979)°) BREES 83 5 ik, SHRT o] £5
T 50| olu] QAT vRel Zro] RWHQkARH)
He7E Y& do] TAS ERE9} ApolE HYfvt
oflz}, UG 2 BFfof sh= A S0 ZHMT
PO g EREEe T EHS dod 227 it

TAS ERzoA &z sMIdRE EF7E= ¢
A ARG ZHA RS- AT E A2
Hobikoh- 2 I ZHe ¢ (root name) 2.2
EH3UL, ]9} &0 Na =2 K A€ol w-& of¢d
'8 (sub-root name)& 37 715k A A = YAT(Le
Maitre, 1984; Zanettin, 1984; Le Bas et al., 1986; Le
Maitre ef al., 1989, 2002). Na 7| @& ‘@ 5Lol-59}
oloto| - A2t Bl 20| -2 Rer 0 2 ol
AL K AEL @RG-K2HA RS- b1}o| E-at
Elo]E-2H 02 ARGHT

A7) &= KIF =K AE2 2= &
§hE TR Ajofe] e spAlekRe} oAl do] The
Ao 2 dHA gth(e.g., Kim and Lee, 1983; Won
and Lee, 1984, 1988; Kim, 1985b; Lee and John, 1985;
Song et al., 1999). 1t A 27HA] B H 5o
et A Ame HRER KAER EFsta: 99




= ol thgt ofdTg o = ALE5IEE ¥(Kim and Lee,
1983; Won and Lee, 1984), Th-E-2] HofA= ¢
I FAREAY 2o E= AEE AR RE Ao = of
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