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ABSTRACT: The Tertiary basins in Korea have widely been studied by numerous researchers producing indivi-
dual results in sedimentology, paleontology, stratigraphy, volcanic petrology and structural geology, but interdi-
sciplinary studies, inter-basin analysis and basin-forming process have not been carried out yet.

Major work of this study is to elucidate evidences obtained from different parts of a basin as well as different
Tertiary basins (Pohang, Changgi, Eoil, Haseo and Ulsan basins) in order to build up the correlation between
the basins, and an overall picture of the basin architecture and evolution in Korea.

According to the paleontologic evidences the geologic age of the Pohang marine basin is dated to be late
Lower Miocence to Middle Miocene, whereas other non-marine basins are older as being either Early Miocene
or Oligocene(Lee, 1975, 1978: Bong, 1984: Chun, 1982: Choi et al., 1984: Yun et al., 1990: Yoon, 1982).
However, detailed ages of the Tertiary sediments, and their correlations in a basin and between basins are
still controversial, since the basins are separated from each other, sedimentary sequence is disturbed and
intruded by voncanic rocks, and non-marine sediments are not fossiliferous to be correlated. Therefore, in
this work radiometric, magnetostratigraphic, and biostratigraphic data was integrated for the refinement of
chronostratigraphy and synopsis of stratigraphy of Tertiary basins of Korea.

A total of 21 samples including 10 basaltic, 2 porphyritic, and 9 andesitic rocks from 4 basins were collected
for the K-Ar dating of whole rock method. The obtained age can be grouped as follows: 14.8+ 0.4~15.2+ 0.4
Ma, 19.9%0.5~22.1+£0.7 Ma, 18.0+ 1.1~20.4+0.5 Ma, and 14.6%0.7~21.1% 0.5 Ma. Stratigraphically they
mostly fall into the range of Lower Miocene to Mid Miocene. The oldest volcanic rock recorded is a basalt
(911213-6) with the age of 22.05+ 0.67 Ma near Sangjeong-ri in the Changgi (or Janggi) basin and presumed
to be formed in the Early Miocene, when Changgi Conglomerate began to deposit. The youngest one (911214-
9) is a basalt of 14.64%0.66 Ma in the Haseo basin. This means the intrusive and extrusive rocks are not
a product of sudden voncanic activity of short duration as previously accepted but of successive processes
lasting relatively long period of 8 or 9 Ma. The radiometric age of the volcanic rocks is not randomly distribu-
ted but varies systematically with basins and localities. It becomes generlly younger to the south, namely
from the Changgi basin to the Haseo basin.

The rocks in the Changgi basin are dated to be from 19.92+ 0.47 to 22.05+0.67 Ma. With exception of
only one locality in the Geumgwangdong they all formed before 20 Ma B.P. The Eoil basalt by Tateiwa
in the Eoil basin are dated to be from 20.44+0.47 to 18.35+ (.62 Ma and they are younger than those in
the Changgi basin by 2~4 Ma. Specifically, basaltic rocks in the sedimentary and voncanic sequences of
the Eoil basin can be well compared to the sequence of associated sedimentary rocks. Generally they become
younger to the stratigraphically upper part. Among the basin, the Haseo basin is characterized by the youngest
volcanic rocks. The basalt (911214-7) which crops out in Jeongja-ri, Gangdong-myon, Ulsan-gun is 16.2210.75
Ma and the other one (911214-9) in coastal area, Jujon-dong, Ulsan is 14.64 +0.66 Ma old.

The radiometric data are positively collaborated with the results of paleomagnetic study, pull-apart basin
model and East Sea spreading theory. Especially, the successively changing age of Eoil basalts are in accorda-
nce with successively changing degree of rotation
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In detail, following results are discussed.

Firstly, the porphyritic rocks previously known as Cretaceous basement (911213-2, 911214-1) show the age
of 43.73+£1.05 % 49.58+ 1.13 Ma(Eocene) confirms the results of Jin et al. (1988). This means sequential
volcanic activity from Cretaceous up to Lower Tertiary.

Secondly, intrusive andesitic rocks in the Pohang basin, which are dated to be 21.8+ 2.8 Ma (Jin et al.,
1988) are found out to be 15Ma old in coincindence with the age of host strata of 16.5 Ma.

Thirdly, The Quaternary basalt (911213-5 and 911213-6) of Tateiwa(1924) is not homogeneous regarding
formation age and petrological characteristics. The basalt in the Changgi basin show the age of 19.92% 0.47
and 22.05+0.67 (Miocene). The basalt (911213-8) in Sangjond-ri, which intruded Nultaeri Trachytic Tuff is
dated to be 20.55+ 0.50 Ma, which means Changgi Group is older than this age. The Yeonil Basalt, which
Tateiwa described as Quaternary one shows different age ranging from Lower Miocene to Upper Miocene(cf.
Jin et al., 1988: sample no. 93-33: 10.20+ 0.30 Ma). Therefore, the Yeonil Quarterary basalt should be revised
and divided into different geologic epochs.

Fourthly, Yeonil basalt of Tateiwa (1926) in the Eoil basin is correlated to the Yeonil basalt in the Changgi
basin. Yoon (1989) intergrated both basalts as Eoil basaltic andesitic volcanic rocks or Eoil basalt (Yoon
et al., 1991), and placed uppermost unit of the Changgi Group. As mentioned above the so-called Quarternary
basalt in the Foil basin are not extruded or intruded simultaneously, but differentiatedly (14 Ma~25 Ma)
so that they can not be classified as one unit.

Fifthly, the Yongdong-ri formation of the Pomgogri Group is intruded by the Eoil basalt (911214-3) of
18.35~0.62 Ma age. Therefore, the deposition of the Pomgogri Group is completed before this age. Referring
petrological characteristics, occurences, paleomagnetic data, and relationship to other Eoil basalts, it is most
provable that this basalt is younger than two others. That means the Pomgogri Group is underlain by the
Changgi Group.

Sixthly, mineral composition of the basalts and andesitic rocks from the 4 basins show different ground
mass and phenocryst. In volcanic rocks in the Pohang basin, phenocrysts are pyroxene and a small amount
of biotite. Those of the Changgi basin is predominant by Labradorite, in the Eoil by bytownite-anorthite

and a small amount pyroxene.
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Fig.1. Map showing sampling localities, numbers and K-Ar ages in parenthesis (unit: Ma). Detailed position and

corresponding stratigraphic name of each sample is listed in Table 1. Geologic boundary represents the Yonil Basalt
and Eoil Basalt by Tateiwa (1924).
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Table 1. Sample details with stratigraphic unit, lithology, and phenocryst minerals.

k¥
Sample No. Stratigraphic unit* Rock* Pl\l;[ei;ll::ar{:t Locality
Pohang basin
911213-3 Cretaceous, hornblende- andesite 35°59'12"N 129°17'48'E
quartz-feldspar felsophyre
920119-1 Quaternary, Yeonil basalt basalt Px>>Bt 36°01'24'N 129°17'54E
920119-3 Quaternary, Yeonil basalt basalt Px>>Bt 36°01'36"N 129°18'12"E
920119-5 Cretaceous, Liparite liparite 36°07'42"N 129°23'48"E
920119-7 Cretaceous, Felsite felsite 36°00'12"N 129°15'06"E
Changgi(Janggi) basin
911213-5 Quaternary, Yeonil basalt basalt PI>Px 35°58'18"N 129°28'54'E
911213-6 Quaternary, Yeonil basalt basalt P1=Px 35°59'06"N 129°29'30'E
911213-8 Quaternary, Yeonil basalt(dyke) basalt PI>Px 35°58'48'N 129°30'24'E
911213-9 Tertiary, Changgi Group andesite PI>Px 35°57'30"N 129°33'18'E
Guryongpo Andesite
Eoil basin
911213-10 Quaternary, Yeonil basalt(dule) basalt PI>Px>01 35°53'06"N 129°31'30'E
911214-1 Cretaceous, Hornblende- porphyry Qz, PI>>Bt 35°49'12"N 129°20'30’E
quartz-feldspar felsophyre
911214-3 Quaternary, Yeonil basalt basalt PI>Px 35°48'48"N 129°25'30'E
9112144 Tertiary, Changgi Group, basalt P! 35°47'42'N 129°26'18'E
Eoil basalt
911214-5 Tertiary, Changgi Group, basalt PI>Px 35°47'12'N 129°27'42'E
Eoil basalt
TBK1-6 Tertiary, Changgi Group, basalt PI>Px 35°48'48'N 129°29'42'E
Eoil basalt
TBK7-10 Tertiary, Changgi Group, basalt PI>>»Px 35°48'48"N 129°29'42'E
Eoil basalt
Haseo basin
911214-7 Tertiary, Changgi Group, basalt PI>Px>01 35°36'42'N 129°26'S4E
Haseori Andesite and It's Tuff
9112149 Tertiary, Yeonil Group basalt PI>>Px 35°33'42"N 129°27'24'E
Ulsan Formation
JE-1 andesite PI>Px 35°35'30"N 129°27'54'E
JE-2 andesite PI>Px 35°35'30"N 129°27'54'E
HOT Quaternary, Yeonil basalt basalt PI>Px 35°40'48"N 129°27'18"E

* Stratigraphic unit and rock name by Tateiwa (1926). ** Bt; biotite, Ol; olivine, PI; plagioclase, Px; pyroxene,

and Qz; quartz by this study.

AL RHRF, T, BEN L TEUENE 745 o
SLT HHRS 2 MRACY swko R MR/ B39
o MRAE staekEelo B v gt o dghE).
BAHe 242 ppiAECY (E-2). LRAEAS %
Hel HrEWA mgdeln fiER, BRE HigE 2
TERFYE T30 QT BHS F2 MRAT Aeke)
WER= T4 (Fig 2-D). AHRAES ehbelrzoels
AM HiEdelEe] dRHntRRHE 2o mRTE,
R dATE @ fAFES

olobzo] dvjAstola FAH e Aol thed}
< WHoR KAr BIES REE Adsido. e

Fhe ®A APt o 10em, $AF 1~3mm A9l &0

L

¥x

RA BEeld Sae) EEs 5¢ d=dr)og A7)
Ak )AL Aol M Easte] 60~80 mesh =72
sieving 314, oluf wf FA¥inle} sieve netE watslw
SEE AR AAsc) o] HEE T2 Hitko) 9
A w74 M #sta, ohA) o] &2 yltrasonic clea-
nerofl 4 SERS BEES AALE BHROE U4
AZAFT) o1 % WFAN 0B BRGNS A A
A ol HEEE o) 83 mEAMEC S Hite) B
e R KU SR BEES AAN A A &
B 3B A= 39 <k 90T & hot plate Aol Al
Ol LAHUFE FolF A EiSKRE 2l e ALk 1



342 P8 - YEE - MRE - SO0 FEE - HAROL

Flg 2 Mlcrophotographs of volcamc rocks dlstnbuted in the Temary basin. A; Basalt (920119-1) from the Pohang
basin showing large phenocryst of pyroxene (Px) with relatively small grains of biotites (Bt) in a glass matrix.
B; Basalt (911213-9) from the Changgi basin consist of laths of Plagioclase (Pl) as a large zoned phenocryst and
grains of pyroxene. C; Basalt (911214-4) from the Eoil basin consist of phenocrysts of plagioclase , pyroxene and
olivine (Ol). D; Basalt (911214-7) from the Haseo basin made up of laths of pyroxene and plagioclase.
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Table 2. K-Ar whole rock age data for the volcanic rocks distributed in the Tertiary basin.

Sample Rock K Rad. “Ar Age Non-rad.
No. Wt.% (1078 ccSTP/g) (Ma) (%)
Pohang basin
911213-3 Andesite 1.541£ 0.03 263.80% 3.59 4373+ 1.05 259
920119-1 Andesite 2.55+0.05 150.53% 2.89 15.16% 0.42 43.2
920119-3 Andesite 2.79%0.06. 161.02+ 3.00 14,82+ 0.40 39.6
920119-5 Liparite 4.8410.10 933.6419.70 49,031 1.09 35
920119-7 Felsite 4.03+0.08 696.28+7.32 44.03% 0.98 50
Changgi(Janggi) basin
911213-5 Andesite 1.32£0.03 102921 1.32 19.92+0.47 20.2
911213-6 Basalt 2.45+0.05 211.20+4.90 22.05+ 0.67 509
911213-8 Basaltic- 1,181 0.02 94,54+ 1.32 20.55+ 0.50 25.7
andesite
9112139 Basalt 0.72+0.02 57.521 448 20.36+ 1.69 814
Eoil basin
911213-10 Basait 0.4910.01 34,58+ 2.08 17.99+ 1.13 774
911214-1 Andesite 1.41£0.03 275.031£3.12 49.58+ 1.13 127
911214-3 Basalt 0.95£0.03 68.051 1.11 18.351£0.62 356
911214-4 Basalt 0.57£0.01 42.60+ 0.89 18.741 0.55 45.7
911214-5 Basalt 0.77+0.02 57.4610.76 19.23£0.63 235
TBK1-6 Basalt 0.65%0.01 49.091 0.84 19.30% 0.50 34.7
TBK7-10 Basalt 3.36+0.07 267.62+ 3.06 20,44+ 0.47 12.1
Haseo basin
9112147 Basalt 0.58+0.02 36.731 1.30 16.22£0.75 65.0
911214-9 Basalt 1.11£0.02 63.32+2.55 14.64+ 0.66 68.3
JE-1 Andesite 1.52+0.03 123.04+ 1.52 20.75+ 0.49 17.6
JE-2 Andesite 1.92+ 0.04 157.56+ 1.85 21.07+ 047 13.9
HOT Andesite 2,031 0.04 165.62+ 1,98 20.89+ 048 14.9
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B RSl 9loh Tateiwat: LARET 27)[ERES)
BIthE THEACR B ol TEAT] AR B)IE
BRI KR el FHE Aeg MEsgod &
el o5 wEZMe) A7) Al Bl A BiEes
st 7o) Wt B 5, 1991; Yun et al,
1991).

A A7) 24904 Yoon (1982, 1986)2 Hifgsrae)
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IS wHESdch (Yoon, 1986, 1989, 1991). w3t AR
Mol Bfesle ZRET LHZRES o] fAXREE-
RUEE KIUEER B o528 Av|Eire) &1
fr2 gokeh. A71@H, BHB Lol 2o m—g
Hiee]l REES AR Tl HiAzg (#
#, 1976). 34 Lee and Pouclet (1988)% f48 BgRte)
BRCET dacite®] K-Ar ‘Eipe g2 IRERHY o
= 71579 ezl 3oy gujA o
olge A BHEY LftEoz a4stn 9o

B3RO HEBH Fh

°lg HIMES HRoT W HANEH W) &
Aol HERSUEEC]) o1 Folzich (Lee, 1975, 1978;

Bong, 1984; 277, 1982; Choi et al, 1984; Yun et al,,
1990; Yoon, 1982; Yun, 1986). ol& BioEER 2shd
WK WA HERRE S AREHE mlo)etfitld] %)
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E#sle} (Kim, W.H. 1990; Yun et al, 1991; Yi, 1992).

PeRk A7 BRE % SBEREAAE i {LhEo)
BIRsh 2 MY, oMo BEE LA o8 28
e ¥ Rl 1 mlol o2 Bl Ao
vhrel A gleh. o) o) zre] MRS HEEAIA thA £REI)
dou A7) %e] LAH R E 2 HYrkede BRS
Zolsli 9t} (Bong, 1985; Yamanoi, 1992). Tateiwa
(1924)sF A3)d (1982 2 AEINL 2AZ AI|F
Bre] YolE &7, Huzioka (1972)= W3 LT,
Takahashi and Kim (1979)= 768, MeFLRel <& =
7VEHE 27] mlel AR S48t ok MEBS 48
o BEEY, A FHNRIES BB wY b o}
o] 21 (early Middle Miocene)Z Efit=lo] HEHBES
T, AR R =2 9l (Yoon, 1976; Yun et
al, 1989). B A= &Y Br tEe) %34
KSR o8 AESHEIRRIE BTIeRER (M 5, 1988;
Lee and Pouclet,1989; Kim et al, 1986)7} o] 59) 45
BHRS IREAI7) = BB s Bpsiedch

HoO@

iR HEAR ¥ 4K TAKRES 7o BFL
o i

K-Ar e EE Table 20 £243 niel 2ok fil
EE KILEES] EETERS R ENRY HEER o
A BN IERE SR e Biaes Bk
R BEN-HE Bl d BT M (9112133,
911214-1)5°] 4373+ 105 % 4958+ 1.13MaZ 3 #¢
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Pouclet (1988)9] BR%EfERSH —Fstn o} o5 &k
W 3M ABEN T R ASEM BERE o)5e
HABUL ohdet Kool Sksmik et ZEg M
B 5 (1988)9) BRZeisie oS 8% EyRe o}
719 KILEER Y RS H#o] BE 58Ma
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Fig. 3. Tuff crops out in Eoil Formation at Rodongri
containing various size of basalt fragments showing
well developed vesicular texture.
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Fig. 4. Summary of K-Ar ages and palacomagnetic directions in the Eoil basin. Note the systematic westward dec-
rease of the K-Ar age and the rotation angle of remnant magnetization direction. This implies westward younging
of strata in this region. K-Ar ages: in Ma, Black arrows: normal magnetization, White arrows: magnetization, K:
Kampo, E: Eoil, Changgi Group: Jk (Kampo Conglomerate), Jb (Eoil Basalt), Je (Eoil Formation), Pomgogri Group:
Pw (Waupri Andesitic Tuff), Pa (Andongri Conglomerate), Py (Yongdongri Tuff), and Pp (Pomgogri Andesite and

Its Tuff).
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