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Abstract Although the zonal structure of basement accretionary complexes (ACs) in the Southwest
Japan Arc has been thought to extend to the Ryukyu Arec, it is difficult to trace the continuity. We investi-
gated detrital zircon U-Pb ages of sandstones from ACs in Amami-Oshima Island to establish their
accretionary age and the continuity of the zonal structure in the central Ryukyu Arc. Basement ACs on
Amami-Oshima Island were subdivided into the Yuwan, Naon and Amami Complexes. The Amami
Complex shows detrital zircon age spectra similar to those of the older part in the northern Shimanto
Belt. In contrast, the Naon Complex shows a spectrum like that of the Chichibu Belt. However, more
than one zircon grain of about 110—100 Ma found in the Amami and Naon Complexes present that these
complexes corresponding to the northern Shimanto Belt. The Naon Complex would not correspond to
the Chichibu Belt as previously thought, but to the northern Shimanto Belt, and the Butsuzo Tectonic
Line would be between the Yuwan and Naon Complexes.
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Introduction

The basement of the Southwest (SW) Japan Arc
shows a zonal structure of middle Carboniferous to
Middle Miocene accretionary complexes (ACs) and
metamorphosed ACs (meta-ACs) because of contin-
uous accretion, subdivided into Inner and Outer
Zones across the Median Tectonic Line (MTL). The
Outer Zone is subdivided into the Jurassic Chichibu
Belt, Cretaceous northern Shimanto Belt and Paleo-
gene to Neogene southern Shimanto Belt from north
to south, the boundaries being the Butsuzo Tectonic
Line (BTL) and Aki Tectonic Line (ATL) (e.g.,
Isozaki et al., 2010), except for the Cretaceous
meta-AC of the Sanbagawa belt which crops out as
a window along the southern side of the MTL (e.g.,
Knittel et al., 2024) and the Kurosegawa Belt,
which is thought to be the klippe of Inner Zone
components and lies over the Chichibu Belt (e.g.,
Isozaki and Itaya, 1991) (Fig. 1).

The zonal structure of SW Japan has been thought
to extend to the Ryukyu Arc (e.g., Konishi, 1963,
1965; Isozaki and Nishimura, 1989; Takami et al.,
1999). Only the southern Shimanto Belt outcrops in
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the northern Ryukyu Arc (e.g., Kuwazuru and
Nagatsu, 2007; Saito et al., 2007), while the Chich-
ibu Belt and the northern and southern Shimanto
Belts outcrop in the central Ryukyu Arc (Nakae et
al., 2010; Saito et al., 2009; Takeuchi, 1994). In con-
trast, the Jurassic AC and Triassic meta-AC which
outcrop in the southern Ryukyu Arc would originate
from the Inner Zone of SW Japan (Isozaki and
Nishimura, 1989). However, the ATL and BTL in the
central Ryukyu Arc would be segmented into parts,
and it is difficult to trace the continuity. Even in
Amami-Oshima Island, in the northern part of the
central Ryukyu Islands, the location of the BTL has
varied in the literature (Fig. 2). Therefore, fixing the
BTL in Amami-Oshima Island is the threshold to ver-
ifying a southern extension of the zonation.

To clarify the difference and/or affinity of the
ACs between the central Ryukyu Arc and the SW
Japan Arc, we investigated detrital zircon U-Pb
ages of sandstones from ACs in Amami-Oshima
Island. The detrital zircon ages taken from a
sandstone sample could be used to infer its prove-
nances (e.g., Hara et al., 2017; Nakama et al., 2010)
and older limit of deposition ages (e.g., Dickinson
and Gehrels, 2009). Because sandstone is a late
sediment in an AC (Isozaki et al., 1990), the older
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Fig. 1. Tectonic division map of SW Japan Arc and
Ryukyu Arc.

limit of the deposition age of a sandstone sample
indicates the older limit of the accretion age of the
AC. Furthermore, the age data of this study will
contribute to the validating of tectonic setting and
transition of provenance of clastics around the cen-
tral Ryukyu Arc.

Geological setting

The basement of Amami-Oshima Island consists
of ACs which have been subdivided into geological
units, but the names of those units and their bound-
aries vary slightly in the literature (e.g., Fujita,
1989; Kashima and Takahashi, 1977; Konishi,
1963; Osozawa et al., 1983; Sakai et al., 1977). In
this study the names and boundaries of the geologic
units follow Takeuchi (1994), being divided into the
Yuwan, Naon and Amami Complexes (Fig. 3).

The Yuwan Complex consists mainly of basalt
(greenstone), limestone, chert and mixed rock con-
taining rocks listed above in a mudstone matrix.
Sandstone is unevenly distributed and could not be
collected in this study. Carboniferous—Permian
fusulinidae were found from limestone in basaltic
tuff breccia (Osozawa et al., 1983) and Triassic
conodonts were found from massive limestone
(Igo, 1972). Although Permian-Triassic radiolarian
assemblages are common in cherts, Late Jurassic
radiolarian assemblages were reported from seri-
ceous/tuffaceous cherts
(Osozawa, 1986). Considering the above, for the
Yuwan Complex it is supposed that the Late

shales and several

Jurassic AC contains Carboniferous-Permian basal-
tic rocks, Triassic massive limestones, Permian to
Early Jurassic cherts, and Late Jurassic cherts and
siliceous shales. These age signatures indicate that
the Yuwan Complex would correspond to the
Chichibu Belt.

The Naon Complex shows a blocks-in-matrix
structure; blocks consist of basalt (greenstone),
limestone, chert, siliceous shale and mudstone, and
a matrix consisting of mudstone and sandstone.
Huge blocks called “slabs” are often observed, with
thicknesses of over 50m (Takeuchi, 1993). Permian
fusulinidae and coral and Triassic conodonts were
found from limestones (Osozawa, 1986). Although
Permian—Jurassic radiolarian assemblages were
commonly observed in cherts (e.g., Osozawa, 1986;
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Fujita, 1989), Early Cretaceous radiolarian assem-
blages were observed in several cherts and siliceous
shales (Fujita, 1989). The ages of each rock type in
the Yuwan and Naon Complexes are similar, except
for the youngest age signature in the Naon
Complex. Considering the above, the Naon complex
is supposed to be an Early Cretaceous AC, and
would correspond to the Sanbosan Unit, the south-
ernmost part of the Chichibu Belt (e.g., Takeuchi,
1992; 1993). However, for the Naon Complex there
is no report of microfossil ages from matrix mud-
stone and sandstone. It is possible that the accretion
age of the Naon Complex is younger than the
youngest microfossil ages.

The Amami Complex is subdivided into the
Shinkogachi, Yakugachi and Naze Units from north
to south; i.e., from tectonically upper to lower. The
Shinkogachi Unit consists mainly of sandstone,
mudstone and siliceous mudstone, and sometimes
features slabs consisting of chert and greenstone
which originated in the Chichibu Belt (Takeuchi,
1993). Although some previous studies thought this
Unit to correspond to the Chichibu Belt, based on
age signatures from the slabs (Fujita, 1986; Konishi,
1963; Sakai et al., 1977; Fig. 2A, B, E), the young-
est radiolarian fossil assemblage indicates Early to
Late Albian (Fujita, 1986), which would be older
limit of the accretion age of the Unit (Takeuchi,
1993). The Yakugachi and Naze Units consist of
sandstone, mudstone, acidic tuff and greenstone,
with no slabs originating from the Chichibu Belt
(Takeuchi, 1993). The youngest radiolarian fossil
assemblage of siliceous
Yakugachi Unit indicates Albian to Turonian (Oso-
zawa et al., 1983; Takeuchi, 1993), which would be
the accretion age. The only index fossil from the

sandstone from the

Naze Unit is late Cenomanian to early Turonian
ammonite from sandstone—mudstone alternation
(Ishikawa and Yamaguchi, 1965), which would be
the accretion age. In addition to the fossil age
evidences younger than Albian, Takeuchi (1992)
detrital indicate that provenances of clastics are dif-
ferent between the Koniya and Naze Complexes
(Amami Complex in this study) and Yuwan Com-
plex (Yuwan and Naon Complexes in this study)
using garnet compositions and sandstone compo-
nents. Therefore, all Units of the Amami Complex
would correspond to the Shimanto Belt.

There are five granitic provinces in SW Japan
(e.g., Nakajima, 2018): the Hida (Permian to
Jurassic), San-in (latest Cretaceous to Paleogene),
San-yo (Cretaceous),
Gaitai (Middle Miocene) Provinces from north to

Ryoke (Cretaceous) and

south; 1.e., from continentalward to trenchward. The
Shimanto Belt in the SW Japan Arc is involved in
the Gaitai Province, where the ages of the granitoids
are Middle Miocene (15.6—13.5Ma; Shinjoe et al.,
2019). In contrast, the ages of the granitoids in the
Amami Complex are Paleocene (65.9-61.7Ma;
Ogasawara and Fukuyama, 2017), which ages cor-
respond to the San-in Province in the SW Japan
Arc, situated about 200km continentalward from
the Gaitai Province.

Analytical methods

All sample preparation and analyses were con-
ducted at National Museum of Nature and Science,
Tsukuba, Japan. The rock samples were scrubbed
and washed in an ultrasonic bath for ten minutes to
avoid surface zircon contaminants as much as possi-
ble. Fragmentation of the rock samples was con-
ducted by a high voltage pulse power selective frag-
mentation equipment, SELFRAG Lab (Selfrag AG).
The zircon grains were handpicked from heavy
fractions that were separated from heavy-liquid
techniques. Zircon grains from the samples, the zir-
con standards FC1 (1099Ma; Paces and Miller,
1993) and OD-3 (33 Ma; Iwano et al., 2013), and
the glass standard NIST SRM610 were mounted in
an epoxy resin and polished till the surface was
level with the center of the embedded grains. After
mounting and polishing, backscattered electron and
cathodoluminescence (CL) images of zircon grains
were taken. A scanning electron microscope-
cathodoluminescence equipment, JSM-6610 (JEOL)
and a CL detector (SANYU electron), was used for
CL images. The images were used to select suitable
sites for analysis. U-Pb dating of these samples was
carried out using a Laser Ablation Inductively Cou-
pled Plasma Mass Spectrometer (LA-ICP-MS) that
was composed of NWR213 (Elemental Scientific
Lasers) and Agilent 7700x (Agilent Technologies).
The experimental conditions and the analytical pro-
cedures for the measurements were after Tsutsumi
et al. (2012), and additional devices of buffered type
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stabilizer (Tunheng and Hirata, 2004) and TwoVol2
sample cell were applied. The spot size of the laser
was 25 um. A correction for common Pb was made
on the basis of the measured ***Pb/**Pb and Th/U
ratios (**®*Pb correction; e.g. Williams, 1998) and the
model for common Pb compositions proposed
by Stacey and Kramers (1975). **U/%Pb* and
207pp*2%ph* ratios which corrected by ***Pb cor-
rection are used for the concordia plot. Pb* indi-
cates radiometric Pb. The criteria of concordant is
for 20 overlap of the concordia curve on a concor-
dia diagram when **U-?°Pb* age is less than
1000Ma, and discordancy (Song et al., 1996) of
less than 15% when 2**U->"Pb* age more than and
equal to 1000 Ma. 2*8U—2"Pb™ ages are used for less
than 1000Ma data and 2*’Pb*/**Pb™ ages are used
for the other data. The data of secondary standard
OD-3 zircon obtained during analysis yielded
weighted mean ages of 33.1*14Ma (n=9;
MSWD=1.87; when NAZ was analyzed),
33.6*x1.6Ma (n=9; MSWD =2.04; when YKG was
analyzed), 31.0*1.0Ma (n=10; MSWD=0.96;
when SKG was analyzed) and 31.4+0.8Ma (n=9;
MSWD =0.47; when NAN was analyzed). MSWD
is an acronym of mean square weighted deviation,
calculated from the square root of the y* value.

Sample descriptions and results of
zircon age analysis

Table Al lists zircon data in terms of the fraction
of common 2°Pb, U and Th concentrations, Th/U,
Z8UL%PH* and 2"Pb*/2°Pb* ratios, and radiometric
2B8U2%Ppb* ages of the samples. All errors are of 1o
level. All zircons in the samples show rhythmic
oscillatory and/or sector zoning on CL images (Fig.
4), which is commonly observed in igneous zircons
(e.g., Corfu et al., 2003). Concordia diagrams for
each sample are shown in Fig. 5. The youngest
single grain age (YSQG) and the weighted mean of
the youngest cluster of more than two grain ages
that overlap in age within a lo error (YClo)
(Dickinson and Gehrels, 2009) are commonly used
to show the older limit of deposition age. All rock
samples are stored at the National Museum of
Nature and Science. The registration number of
each sample is the catalogue number of the rock
specimen in the collection database of the National
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Fig. 4. Cathodoluminescence (CL) images of analyz-
ing sections of typical zircon grains from the sam-
ples. Circles indicate analyzed spots by LA-ICP-
MS. Spot diameter is 25 um approx.

Museum of Nature and Science (http://db.kahaku.
go.jp/webmuseum_en/). The sample localities, reg-
istration numbers, YSG and YClo are summarized
in Table 1. The geologic time scale in this study fol-
lows Gradstein and Ogg (2020).

NZ: Naze Unit, Amami Complex

The
collected from the southernmost part of Sokaru,
Setouchi Town, Amami-Oshima Island (lat.
N28°07'33.9", long. E129°21'37.2"). The registra-
tion number is 137279. A total of 146 spots/grains
were analyzed and 135 data were found to be con-

sample is a coarse-grained sandstone
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Fig. 5. Tera-Wasserberg U-Pb concordia diagrams of zircons from the samples.
Table 1. Summary of localities, registration numbers and indicators of older limit of deposition age of each sample.
o . n of data YSG YClo
Sample  Sample attribution Locality Reg. No. —————
All Conc. Age(Ma) Age(Ma) n MSWD
NZ Naze Complex N 28°07'33.9"”, E129°21'37.2" 137279 146 135 93.3£2.7 102.7*23 2 1.60
YK  Yakugachi Complex N 28°09'09.0", E129°17'45.8" 137280 145 133 958%*19 112.7£1.8 2 0.26
SK  Shinkogachi Complex N 28°16'57.8", E129°1624.1" 137281 143 134 99.7+42 102414 6 0.22
NN Naon Complex N 28°15'46.0”, E129°1127.1" 137283 148 138 97.5*3.2 108.8*3.0 2 041

Errors are 1o
Conc.: concordant

cordant (Fig. 5A). The concordant age data form
clusters at about 93—126 Ma (11 data), 155Ma (1
datum), 161-262Ma (4 data), 302Ma (1 datum),
406 Ma (1 datum), 452 Ma (1 datum) and 33 data of
Precambrian grains (Fig. 6A). There are prominent
peaks at about 180Ma and 220Ma. The YSG and
YClo of this sample are 93.3 +£2.7Ma (Cenoma-
nian to Turonian) and 102.7*2.3Ma (Albian),
respectively.

YK: Yakugachi Unit, Amami Complex
The
collected from the southern part of Tean, Setouchi

sample is a coarse-grained sandstone

Town, Amami-Oshima Island (lat. N28°09'09.0",
long. E129°17'45.8"). The registration number is
137280. A total of 145 spots/grains were analyzed
and 133 data were found to be concordant (Fig. 5B).
The concordant age data form clusters at about
95-126 Ma (4 data), 158-277Ma (94 data), 297 Ma
(1 datum), 345Ma (1 datum), 355Ma (1 datum),
430Ma (1 datum), 468 Ma (1 datum), 521 Ma (1
datum) and 29 data of Precambrian grains (Fig. 6B).
The YSG and YClo of this sample are 95.8 =1.9Ma
(Cenomanian) and 112.7 = 1.8 Ma (Aptian to Albian),
respectively.
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Fig. 6. Probability distribution diagrams and histo-

grams of concordant ages from the samples.

SK: Shinkogachi Unit, Amami Complex

The sample is a medium-grained sandstone col-
lected from the southeastern part of Ashiken, Setou-
chi Town, Amami-Oshima Island (lat. N28°16'57.8",
long. E129°16'24.1"). The registration number is
137281. A total of 143 spots/grains were analyzed
and 134 data were found to be concordant (Fig. 5C).
The concordant age data form clusters at about 100—
116 Ma (10 data), 141Ma (1 datum), 155Ma (1
datum), 173-281Ma (86 data), ~340Ma (2 data)
and 34 data of Precambrian grains (Fig. 6C). The
YSG and YClo of this sample are 99.7 +4.2Ma
(Albian to 102.4*+1.4Ma
(Albian), respectively.

Cenomanian) and

NN: Naon Complex

The sample is a coarse-grained sandstone col-
lected from the eastern part of Yadon, Setouchi
Town, Amami-Oshima Island (lat. N28°15'46.0",
long. E129°11'27.1"). The registration number is
137283. A total of 148 spots/grains were analyzed
and 138 data were found to be concordant (Fig.
5D). The concordant age data form clusters at about

98-123Ma (4 data), 163-292Ma (97 data), 367—
416Ma (8 data) and 29 data of Precambrian grains
(Fig. 6D). The YSG and YClo of this sample
are 97.5*3.2Ma (Albian to Cenomanian) and
108.8 = 3.0 Ma (Albian), respectively.

Discussion

Accretion age for each accretionary unit

Although YSG should indicate the older limit of
the depositional age in principle, YClo is com-
monly better than YSG in doing so because esti-
mates based on ages from multiple grains are more
consistent (Dickinson and Gehrels, 2009). The
YClo of this study is detached from YSG for each
sample because of the low amount of age data in the
youngest age cluster, except for the SK sample. It
would indicate the presence of a ‘real youngest clus-
ter’ around YSG which could not be found because
of shortage of data, despite a sufficient quantity to
meet the requisite condition (Vermeesch, 2004).
Therefore, the accretion age of the accretionary
units in this study should be comprehensively con-
sidered using YSG, YClo and index/radiolarian fos-
sils. All errors in this study are 1o.

Naze Unit: The YSG and YClo of this NZ sam-
ple are 93.3 £2.7Ma (Cenomanian to Turonian) and
102.7+2.3Ma (Albian), respectively. The only
index fossil age from the latest sediments of the unit
is late Cenomanian to early Turonian (Ishikawa and
Yamaguchi, 1965). The younger zircon age data of
the NZ sample are of insufficient quantity to form a
youngest age cluster, and it is not effective to
restrict the older limit of deposition age. Therefore,
late Cenomanian to early Turonian, which is
restricted using the index fossil and consistent to the
YSG, would be acceptable for the accretion age.

Yakugachi Unit: The YSG and YClo of the YK
sample indicate 95.8 £1.9Ma (Cenomanian) and
112.7+1.8Ma (Aptian to Albian), respectively,
while the youngest radiolarian fossil assemblage
from a sandstone indicates Albian to Turonian
(Osozawa et al., 1983; Takeuchi, 1993). Because
the YClo is clearly isolated from the YSG and is
clearly older than the fossil age, it is not effective to
restrict the older limit of the accretion age for the
‘late  Cenomanian to

YK sample. Therefore,

Turonian,” which is restricted using the radiolarian
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fossil assemblage, YSG, and estimated accretion
age of the Naze Unit, would be acceptable for the
accretion age.

Shinkogachi Unit: The youngest radiolarian fos-
sil assemblage indicates Early to Late Albian
(Fujita, 1986), while the YSG and YClo of zircon
U-Pb ages from the SK
99.7x42Ma (Albian to Cenomanian) and
102.4 = 1.4Ma (Albian), respectively. It is possible
that the accretion age is Cenomanian and after. Con-
sidering YSG data, ‘on and after latest Albian’
would nonetheless be better, strictly speaking.

sample indicate

Naon Complex: The youngest fossil remarks are
Early Cretaceous radiolarian assemblages (Fujita,
1989). Additionally, the YSG and YClo of
zircon U-Pb ages from the NN sample indicate
97.5+32Ma (Albian to
108.8 £3.0Ma, respectively. These age data restrict

Cenomanian) and

the accretion age of the Naon Complex to at least on
or after Early Albian. Although it is possible that the
accretion age is Cenomanian and after, considering
the YSG, ‘on and after Albian’ would strictly be bet-
ter. Additionally, the age signatures demonstrate that
the Naon Complex would correspond to the north-
ern part of the Northern Shimanto Belt rather than
the Sanbosan Unit, southernmost in the Chichibu
Belt, where the youngest radiolarian assemblage
indicates late Valanginian to early Hauterivian
(about 133 Ma) (Matsuoka et al., 1998). Therefore,
the BTL would be between the Yuwan and Naon
Complexes.

Interpretation of the zircon age spectra

The zircon age spectra of the NZ, YK and SK
samples have prominent peaks at the Late Triassic
and Jurassic and small peaks at the Permo-Triassic
and Cretaceous (Fig. 7A, B, C). These spectra are
similar to those of the northern part of the Northern
Shimanto Belt, the Tochidani, Hinotani and Osodani
Units in Shikoku (Hara et al, 2017). Compara-
tively, the age spectrum of the NN sample has
prominent peaks at the Permo-Triassic and Jurassic,
and a small peak at the Devonian (Fig. 7D).
Although this spectrum is similar to those of the
Chichibu Belt (Tokiwa et al., 2019), more than one
Cretaceous zircon grain and the shoulder of the
peak at the Late Triassic would reflect incorporation
of northern Shimanto components. The Naon Com-
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Fig. 7. Probability distribution diagrams and histo-

grams of concordant ages from the samples in the
Phanerozoic range.

plex shows a block-in-matrix texture and the NN
sample is a sandstone from the matrix. The origin of
clastics in the matrix sandstones of the Naon Com-
plex would be tectonic eroded and weathered Chi-
chibu Belt and Cretaceous trench-fill sediments.

The youngest age clusters of zircons in the sam-
ples from Amami-Oshima Island are far lower in
quantity than those from Shikoku. This fact indi-
cates less igneous activity around the central
Ryukyu Arc, compared to the SW Japan Arc, during
the middle Cretaceous. Additionally, the zircon age
spectra of the samples have no age signature of the
South China Craton (SCC), which was prominent
around 600Ma to 1000Ma (e.g., Xu et al., 2007,
Zhou et al., 2002) in spite of neighboring the SCC.
This information will be a clue in solving the tec-
tonics around the East China Sea.

Conclusions

The zonal structure of basement ACs in the SW
Japan Arc continue to the Ryukyu Arc (Fig. 1), but
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the location of the BTL is still not certain even on
Amami-Oshima Island, in the northern part of the
central Ryukyu Islands (Fig. 2). The basement of
Amami-Oshima Island consists of Acs which were
divided to the Yuwan, Naon and Amami Com-
plexes. The Amami Complex was subdivided into
the Shinkogachi, Yakugachi and Naze Units from
north to south; i.e., from tectonically upper to lower
(Fig. 3). Detrital zircon U-Pb dating is applied to
sandstones from these ACs to clarify the continuity
between the central Ryukyu and SW Japan Arcs.

Most detrital zircon grains from the samples are
igneous in origin (Fig. 4) and indicate concordant
age (Fig. 5). The indexes of the older limit of accre-
tion age (YSG and/or YClo) for the samples indi-
cate 113-93Ma (Albian to Turonian) (Table 1),
being much younger than the age of the Sanbosan
Unit, southernmost in the Chichibu Belt, which is
late Valanginian to early Hauterivian (about
133Ma) in age. The accretionary ages, estimated
comprehensively using detrital zircon age data and
index/radiolarian fossils data of the Naon Complex
and Shinkogachi, Yakugachi and Naze Units, are
estimated as: Albian and after, late Albian and after,
late Cenomanian to Turonian and late Cenomanian
to early Turonian, respectively.

The age spectra of detrital zircons for the samples
show roughly bimodal results; Phanerozoic and older
than Mesoproterozoic, without Neoproterozoic (Fig.
6). The Phanerozoic range of the spectra of the
Units in the Amami Complex (Fig. 7A, B, C) is
similar to the older (northern) part of the northern
Shimanto Belt while that of the Naon Complex
(Fig. 7D) is similar to the Chichibu Belt. Clastics in
the sandstone of the Naon Complex would originate
from tectonically eroded and weathered Chichibu
Belt and Cretaceous trench-fill sediments, and the
accretion age corresponds to the northern Shimanto
Belt. Therefore, the BTL would be between the
Yuwan and Naon Complexes.
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Appendix
Table Al. LA-ICP-MS U-Pb data and calculated ages of zircons in the samples.
206Pbc(l) U Th 2387 1 206m1 (1 20715 2061 %(1) 238U/206Pb* 207Pb*/206Pb* Disc 2)

Labels @ (ppm) (ppm) Th/U  Z8U/%pp*) Pb*/*°Pb age® Ma)  age) (Ma) (%) Remarks
NZ 001 0.59 359 515 147 54.09+1.28 0.0393+0.0100  118.1*2.8
NZ 002 0.12 326 153 048 335+0.04 0.1311+0.0020 1683.7+19.8 2114*26  20.35 discordant
NZ 003 0.00 52 24 048 25.09*0.73 0.0532*0.0051 251.9+7.2
NZ 004 0.15 496 117 0.24 3.04£0.03 0.1135+0.0014 1835.6*17.8 1857*22 1.15
NZ 005 0.12 538 178 034 30.02£0.45 0.0489+0.0026 211.3%+3.1
NZ 006 0.00 249 221 091 30.19£0.51 0.0481£0.0025 210.1*3.5
NZ 007 0.00 296 103 0.36 3.27%£0.04 0.1153%0.0014 1718.7£17.1 1886*21 8.87
NZ 008 095 236 160 0.69 3436%*0.83 0.0444%=0.0067 185.0*4.4
NZ 009 034 519 199 039 3539%£0.54 0.0523%£0.0030 179.6+2.7
NZ 010 0.00 195 148 0.78 26.04+£0.49 0.0481*0.0024 243.0+4.5
NZ 011 138 203 199 1.01 63.81%1.92 0.0369*=0.0108 100.2+3.0
NZ 012 0.86 77 124 1.65 3.38%0.06 0.1062+0.0089 1672.0=25.8 1735148 3.63
NZ 013 0.25 255 332 134 5359%1.17 0.0470=0.0083  119.2%*2.6
NZ 014 0.16 335 239 0.73 3456*0.63 0.0485*0.0050 183.9+33
NZ 015 0.53 270 198 0.75 34.01%0.69 0.0499*0.0051 186.8*3.7
NZ 016 0.00 80 42 0.54 30.75*£0.85 0.0566*0.0054 206.3*5.6
NZ 017 0.63 240 108 0.46 30.05£0.56 0.0498*£0.0050 211.0%=3.9
NZ 018 0.00 426 461 1.1l  56.51+1.06 0.0529%+0.0028 113.1*2.1
NZ 019 0.00 115 51 046 426%£0.06 0.1128+0.0024 1358.1+18.5 1845%+39  26.39 discordant
NZ 020 0.00 152 53 0.36 3.32+0.05 0.1142%0.0021 1696.4*£20.5 1868=*32 9.18
NZ 021 0.00 305 277 093 13.77£0.18 0.0547%0.0018 452.1*5.7
NZ 022 0.50 78 49 0.65 3946*142 0.0593*0.0125 161.3*5.7
NZ 023 0.38 96 70 0.75 2.50+0.04 0.1476*0.0034 2168.9+274 2319%39 6.47
NZ 024 0.00 262 148 0.58 3391*0.62 0.0471%=0.0025 187.3%£34
NZ 025 0.00 99 51 053  29.71%0.75 0.0472%0.0037 2134%53
NZ 026 0.00 264 129 0.50 2.71%0.03 0.1333%0.0018 2023.8+20.7 2143*23 5.56
NZ 027 0.72 769 443  0.59 2.89+0.03 0.1319£0.0020 1916.0+18.8 2125%*26 9.83
NZ 028 0.00 557 316 0.58 3542%0.55 0.0543£0.0019 179.5+2.8 discordant
NZ 029 0.00 263 127 0.50 3.09£0.04 0.1134+0.0014 1808.1 £20.8 1855=*23 2.53
NZ 030 1.80 143 148 1.06 50.61*1.43 0.0361£0.0112  126.1£3.5
NZ 031 0.01 442 146 034 20.82%+0.32 0.0537%£0.0023  302.4*4.5 35795  15.28
NZ 032 0.00 183 97 0.54 32.48%0.71 0.0524+0.0034 195.5+4.2 302+143 35.27
NZ 033 0.78 285 208 0.75 35.15%0.69 0.0434%£0.0057 180.8*3.5
NZ 034 096 184 94 0.52 32.17%0.72 0.0398£0.0059  197.3*43
NZ 035 0.00 172 86 0.51 291+0.04 0.1156%0.0018 19049+21.1 1890*28 —0.79
NZ 036 0.00 849 343 041 32.06%0.44 0.0510=0.0016  198.0*2.7
NZ 037 0.46 155 75 0.50 33.65*0.68 0.0464+0.0065 188.8*3.8
NZ 038 1.11 264 143 0.56 3.43%£0.06 0.1036+0.0068 1648.9*26.0 1690*117 2.43
NZ 039 0.00 822 542 0.68 322%£0.03 0.1150*0.0011 1743.0=15.1 1882*17 7.38
NZ 040 0.00 1052 57 0.06 29.17+£0.34 0.0513+0.0016  217.3%25
NZ 041 0.00 149 96 0.66 11.03£0.25 0.0968£0.0027 559.5*12.1 156551 64.25 discordant
NZ 042 0.00 233 218 0.96 3.04£0.04 0.1404£0.0019 1831.2*£20.5 2234+24  18.03 discordant
NZ 043 0.08 46 27 0.60 2.12£0.05 0.1728£0.0055 2493.3+44.4 2586+52 3.58
NZ 044 121 143 43 031 30.82*0.66 0.0538+0.0048 205.9*43
NZ 045 0.00 323 300 095 29.75£0.60 0.0500%=0.0024 213.1+4.2
NZ 046 0.54 438 67 0.16 396+0.05 0.1174%0.0016 1451.1*16.1 1919*24 2438 discordant
NZ 047 0.00 168 150 091 28.94+0.68 0.0551%0.0033 219.0%+5.1
NZ 048 0.00 97 70 075 2991%0.85 0.0481%=0.0045 212.0*5.9
NZ 049 0.08 266 171 0.66 34.89*0.67 0.0523*=0.0056 182.1*3.4
NZ 050 0.00 86 71  0.84 51.34%1.65 0.0465%=0.0059 124.3*4.0
NZ 051 0.00 417 321 0.79 29.88*0.46 0.0519%+0.0022 212.2+*3.2
NZ 052 0.00 600 368 0.63 28.40%*0.46 0.0499%£0.0018 223.1+3.5
NZ 053 0.27 260 94 037 3322%0.69 0.0465+0.0046 191.2%39
NZ 054 0.00 139 72 0.53 339%0.05 0.1169%0.0022 1667.1+23.2 1910+34  12.72
NZ 055 0.00 189 144 0.78 29.49%+0.62 0.0543%+0.0034 215.0+4.4
NZ 056 0.00 157 98 0.64 25.60%0.51 0.0498+0.0029 247.0%+4.9
NZ 057 1.01 80 80 1.02 28.57*0.87 0.0430*0.0119 221.8*6.6
NZ 058 0.00 216 48 0.23  29.59%0.60 0.0514*0.0024 214.3*43
NZ 059 0.00 284 116 0.42 3.49%+0.06 0.1127+0.0017 16259%23.0 184526 11.88
NZ 060 0.00 898 332 038 2491%0.32 0.0515%£0.0020 253.7+3.2
NZ 061 0.00 307 101 0.34 3.07£0.03 0.1226*0.0014 1815.4%17.8 1996=*20 9.05
NZ 062 0.00 223 82 038 26.77%0.56 0.0508=0.0023  236.4%*4.9
NZ 063 0.12 320 242 0.78 53.00%1.16 0.0474%0.0060  120.5*2.6
NZ 064 0.00 240 78 0.33  31.00£0.62 0.0530+0.0030 204.7=*4.1
NZ 065 022 691 200 030 36.23+0.52 0.0511£0.0030 175.5%*2.5
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Table Al. Continued.
206Pbc(” U Th 2381 P0G (1 0T 3 206me %(1 238[J206pp*  207pp* 206pK* Tyige @)
Labels @ (ppm) (ppm) Th/U  Z8U/%pp*t) Pb*/2°pp*™ age® Ma)  age) (Ma) (%) Remarks

NZ 066 033 187 103 0.56 3426*0.66 0.0478=*=0.0061  185.5%3.5
NZ 067 0.03 440 167 039 34.83%0.61 0.0508*=0.0034 182.5%+3.1
NZ 068 0.00 1057 224 0.22 325%£0.04 0.1124+0.0011 1729.8*+18.1 1840*18 5.99
NZ 069 0.00 129 94 0.75 27.03%£0.64 0.0558+0.0039 234.1£54
NZ 070 0.00 95 82 0.89 30.08+0.78 0.0453%+0.0039 210.8+5.4
NZ 071 022 350 53 0.16 298+0.04 0.1255*0.0015 1864.1+19.7 2037*22 8.49
NZ 072 0.00 68 8 1.30 28.78*0.86 0.0430=0.0047 220.2%6.5
NZ 073 0.00 216 90 043 3.02%£0.03 0.1168*0.0017 1843.3*18.2 1908*26 3.39
NZ 074 0.00 133 70  0.54 34.19%090 0.0636+0.0046  185.8+4.8 discordant
NZ 075 0.75 251 233 095 59.77+£1.43 0.0454%£0.0096 107.0+2.5
NZ 076 0.00 205 178 0.89 28.80*0.57 0.0493*0.0028  220.1*4.3
NZ 077 0.00 47 29  0.63 30.14%£0.95 0.0506*0.0063 210.4*6.5
NZ 078 0.00 1430 400 0.29 28.76*0.34 0.0495%+0.0010 220.4*2.6
NZ 079 0.00 785 311 041 37.33£0.48 0.0505%£0.0019 170.4%+2.2
NZ 080 0.00 222 162 0.75 3240%0.66 0.0466=0.0029 1959+3.9
NZ 081 039 411 442 1.10 35.61*0.66 0.0492*0.0061 178.6+3.3
NZ 082 0.00 513 215 043 334%+0.04 0.1135+0.0014 1686.2*=16.1 1857=*21 9.20
NZ 083 0.17 356 170 0.49 2.83%£0.04 0.1391*£0.0018 1948.3%*259 221722 12.12
NZ 084 0.00 237 77 033  2571%0.46 0.0541*0.0032 246.0*4.3
NZ 085 0.05 317 69 0.22 3.85%£0.05 0.1159+0.0017 1487.1£16.6 1894*=27  21.49 discordant
NZ 086 0.04 207 61  0.30 341+£0.04 0.1192+0.0022 1657.5£18.5 1946+32  14.82
NZ 087 0.00 83 42 052 35.07=1.14 0.0495%+0.0056  181.3*5.8
NZ 088 0.00 1278 801 0.64 24.20%*0.26 0.0503%£0.0013  261.1+2.8
NZ 089 0.00 656 358 056 3595+0.53 0.0518*+0.0018 176.9*2.6
NZ 090 0.00 282 73 0.27 3.22%+0.04 0.1133+0.0014 1744.1£16.9 1854%22 5.93
NZ 091 030 187 79 043 33.15%0.82 0.0500*0.0050 191.6*4.7
NZ 092 0.00 746 362 050 33.39+0.47 0.0509£0.0018 190.2%+2.6
NZ 093 0.00 74 57 0.80 2875091 0.0528+£0.0054 220.4+6.8
NZ 094 0.22 1533 835 0.56 29.95*0.36 0.0511*0.0022 211.7*2.5
NZ 095 0.19 822 175 0.22 33.81*0.44 0.0493%£0.0023 187.9+24
NZ 096 0.00 55 29 054 31.27£1.06 0.0618+0.0065 202.9*6.8
NZ 097 0.15 199 132 0.68 33.20%0.75 0.0422%£0.0064 191.3%+43
NZ 098 0.00 1170 308 0.27 25.55%£0.30 0.0508=0.0011 247.5+2.8
NZ 099 1.70 630 275 045 3493%£0.54 0.0489%£0.0040 182.0+2.8
NZ 100 0.00 994 95 0.10 3.59+0.04 0.1120+0.0012 1582.8*=152 1833*19 13.65
NZ 101 0.00 111 74 0.68 60.27%2.02 0.0400*=0.0057 106.1+3.5
NZ 102 0.00 348 165 0.49 2.98%£0.05 0.1131%0.0012 1864.7+25.7 185120 —0.74
NZ 103 0.00 282 113 041 32.84%£0.58 0.0452%£0.0027 193.4%+33
NZ 104 0.11 252 196 0.80 34.05£0.68 0.0452%£0.0066 186.6+3.7
NZ 105 0.00 74 40 0.56 30.08*+0.94 0.0437+0.0050 210.8%6.5
NZ 106 0.81 313 189 0.62 34.82*0.75 0.0397%0.0055 182.5+3.9
NZ 107 0.00 257 55 022 3506%0.71 0.0471%0.0028 181.3*3.6
NZ 108 0.00 234 56 0.25 3.11%0.04 0.1159%£0.0018 1798.9+20.2 1895+28 5.07
NZ 109 1.40 95 106 1.14 31.30*1.04 0.0475+0.0149 202.7£6.6
NZ 110 0.00 425 594 143 1536*0.20 0.0579%0.0017 406.7+5.2
NZ 111 0.00 551 227 042 30.94+047 0.0502%=0.0018 205.0*3.1
NZ 112 0.00 119 17 0.14 3522*1.01 0.0572%+0.0043  180.5+5.1
NZ 113 0.04 719 22 0.03 3.63%£0.04 0.1278%0.0012 1569.3*16.1 2069*16 24.15 discordant
NZ 114 0.00 322 209 0.67 35.53%£0.65 0.0453£0.0022 178.9%3.2
NZ 115 020 309 36 0.12 27.04+045 0.0513%0.0030 234.1*3.8
NZ 116 0.00 195 64 034 390£0.05 0.1113+0.0018 1470.8=17.1 1821+30  19.23 discordant
NZ 117 0.06 228 125 0.56 321%£0.04 0.1165%0.0021 1746.9+£20.3 1904=*32 8.25
NZ 118 0.00 302 130 044 34.19%+0.56 0.0514%£0.0029 185.8+3.0
NZ 119 0.00 269 213 0.81 3.12+0.04 0.1135+0.0014 1789.7=19.8 1857=*21 3.62
NZ 120 0.00 226 118 0.54 26.03%£0.50 0.0499*0.0025 243.0+4.6
NZ 121 0.00 496 504 1.04 29.63+0.48 0.0521%+0.0018 214.0*3.4
NZ 122 0.02 105 59 0.58 2.63£0.04 0.1544£0.0034 2079.7£29.1 2396+37 13.20
NZ 123 0.96 87 75 0.88 58.17%£220 0.0473£0.0149  109.9=*4.1
NZ 124 0.01 136 97 0.73 34.86*0.81 0.0537=0.0086 182.3*42
NZ 125 0.03 452 150 0.34 3.67£0.06 0.1113%£0.0018 1553.9%+234 1822*29 14.72
NZ 126 0.01 388 195 052 35.53%£0.66 0.0484%0.0041 178.9%33
NZ 127 120 315 447 145 68.60£2.00 0.0416%+0.0117 933£27
NZ 128 0.28 513 134 0.27 3.19%£0.04 0.1207£0.0024 1755.8*£19.7 196735 10.74
NZ 129 0.00 127 83  0.67 3.09£0.05 0.1144+0.0024 1805.2*23.3 1871+*38 3.52
NZ 130 0.46 131 63 050 36.25*1.00 0.0451%£0.0070 175.4%*438
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206Pbc(” U Th 2381+ P0G (1 0T 3 206me (1 238[J200pp*  207pp* 206pK* Tyige @)

Labels @ (ppm) (ppm) Th/U  Z8U/%pp*t) Pb*/2pp*™ age® Ma)  age) (Ma) (%) Remarks
Nz 131 0.00 168 101 0.62 35.68=0.78 0.0432=*=0.0035 178.2*+3.9
NZ 132 0.00 121 72 0.61 26.32*=0.53  0.0520=%=0.0038 240.4*=48
NZ 133 0.00 278 133 049 30.78=0.54 0.0467 =0.0025 206.1 3.6
NZ 134 0.08 463 74 0.16 299+=0.04 0.1124%=0.0017 1860.2*=22.1 1839*£28 —1.15
NZ 135 0.00 433 239  0.56  30.68*0.59 0.0518£0.0040 206.7=3.9
NZ 136 0.00 268 84  0.32 3.160.05 0.1161*=0.0015 1773.7*22.8 1898=*23 6.55
NZ 137 0.64 113 76 0.69 29.78%=0.86 0.0496 =0.0084 212.9*6.0
NZ 138 0.00 117 164 1.45 4098*1.07 0.0527£0.0047 155.4%£4.0
NZ 139 0.00 302 95 032 2407046 0.0510=0.0022 262.4*=5.0
NZ 140 0.00 97 46 048 30.82£0.95 0.0504£0.0049 205.8*+6.2
NZ 141 0.66 56 33 0.61 33.65=1.19 0.0634+0.0115 188.8 6.6
Nz 142 0.21 517 104 0.21 2.63*£0.03 0.1596*=0.0022 20759*20.4 2453%*22 15.37 discordant
NZ 143 0.00 88 77 090 34.03=1.03 0.0445%=0.0047 186.7*5.6
NZ 144 045 212 107 0.52  33.93=0.71 0.0449=0.0056 187.3£3.9
Nz 145 135 145 132 094 3751=1.00 0.0401 =0.0099 169.6 £4.5
NZ 146 0.00 93 61 0.67 29.26=0.83 0.0481 =0.0040 216.7+6.0
YK 001 0.00 269 163 0.62 34.85*0.57 0.0508=0.0024 182.4*=2.9
YK 002 0.22 649 118  0.19 26.82*£0.36 0.0480=*=0.0018 236.0*=3.1
YK 003 0.00 778 404 0.53 3511038 0.0517%0.0013 181.1£2.0
YK 004 0.00 333 151 0.47 242+0.03 0.1527=0.0016 22294*233 2378%17 6.25
YK 005 0.00 312 237 0.78 2.63x0.03 0.1390%=0.0013 20742*214 2215*16 6.36
YK 006 0.00 245 1 0.01 2.80*0.03 0.1231£0.0015 1967.8*=18.4 2003 *22 1.76
YK 007 0.00 235 102 045 23.75%£0.35 0.0551=*=0.0023 2659+38
YK 008 0.00 203 143 0.72 2.69*0.03 0.1395*£0.0016 2035.7*22.2 2222*20 8.38
YK 009 0.19 435 66 0.16 3.26+0.04 0.1155%=0.0017 1726.0x17.7 188926 8.63
YK 010 0.00 240 242 1.04  30.53%=0.67 0.0632*0.0031 207.8%=4.5 discordant
YK 011 0.00 141 70  0.51 35.92*=0.80 0.0513*=0.0037 177.0£3.9
YK 012 0.64 141 82 0.59 2993x0.65 0.0469*=0.0061 211.9£4.6
YK 013 0.17 227 72 0.32 331%0.04 0.1137*0.0018 1703.8*18.6 1860=*28 8.40
YK 014 0.00 69 45  0.68 3529%=0.91 0.0510=0.0051 180.1 4.6
YK 015 0.30 83 20 025 2943*0.70 0.0576 £0.0051 215.4*=5.0
YK 016 0.00 481 178  0.38 2.82%0.04 0.1416%0.0013 1957.4£223 2248*16 12.93
YK 017 0.00 281 148 0.54 3046049 0.0538=0.0024 208.2*+33
YK 018 0.00 463 263  0.58 38.75%0.65 0.0474£0.0020 164.2*2.7
YK 019 0.00 264 133 0.52  2534*043 0.0523=0.0020 249541
YK 020 0.29 269 89 034 33.71*0.68 0.0497*0.0041 188.4*=3.8
YK 021 0.04 74 46 0.63 35.04=1.11 0.0557%0.0103 181.4=5.7
YK 022 0.06 309 151 0.50 29.53£0.48 0.0492£0.0038 214734
YK 023 0.00 92 103 1.16 3.05+0.04 0.1137*£0.0019 1829.3*21.4 1861 =29 1.70
YK 024 0.00 65 44 0.70  26.92=0.74 0.0427%0.0048 2352*6.4
YK 025 0.05 378 86 0.23 2820=*0.44 0.0545%=0.0028 2247*3.5
YK 026 0.00 628 333 0.54 3.08=0.03 0.1280%=0.0011 1810.5*16.9 2072%=15 12.62
YK 027 0.37 41 12 030 24.77%0.79 0.0372£0.0085 255.1%=8.0
YK 028 0.00 319 133 043 31.09=048 0.0498 =0.0026 204.1=3.1
YK 029 0.02 829 430 0.53 29.75%0.41 0.0515%0.0026 213.1+29
YK 030 0.93 153 78 0.52  34.82=0.70 0.0445=0.0061 182.5*3.6
YK 031 0.00 174 87 0.51 57.26*=1.42 0.0480=*=0.0042 111.6=2.7
YK 032 0.09 250 129 0.53 31.42%0.68 0.0481 =0.0045 202.0=4.3
YK 033 0.00 605 21 0.03 26.09£0.33 0.0490*0.0017 242.5%+3.0
YK 034 0.07 622 278 046 32.50*0.50 0.0502+0.0031 195.4=%3.0
YK 035 0.00 1370 437 033 2491%0.27 0.0528*+0.0011 253.7x2.7
YK 036 0.15 185 104 058 2796=0.61 0.0499 =0.0050 226.6 4.8
YK 037 0.23 528 97 0.19 299*0.03 0.1309*=0.0018 1859.6*=18.9 211123 11.91
YK 038 0.72 317 187  0.61 34,16%=0.52  0.0481=0.0047 186.0=2.8
YK 039 0.16 238 81 035 33.52%0.62 0.0506*0.0040 189.5+34
YK 040 0.00 384 472 1.26  66.76 132 0.0508£0.0034 958%=1.9
YK 041 0.00 262 47  0.18 34.72£0.59 0.0480=*0.0024 183.1 3.1
YK 042 0.00 392 397 1.04 3224%043 0.0520£0.0022 196.9£2.6
YK 043 0.28 517 244 048 13.27+0.19  0.0530*0.0024 468.4*6.4
YK 044 0.00 803 128 0.16 24.60*0.34 0.0519%=0.0013 256.8*3.5
YK 045 0.00 374 180 049 34.06=0.55 0.0493=0.0020 186.5*=3.0
YK 046 0.16 597 48  0.08 3.15£0.03 0.1161*=0.0013 1779.2%*14.6 1898%=20 6.26
YK 047 0.00 118 104 090 32.72=0.82 0.0613=0.0047 194.1 £4.8 discordant
YK 048 0.00 222 59 0.27 3.39%0.05 0.1127*0.0018 1664.9+20.3 1845*30 9.76
YK 049 0.00 133 63 049 3241=%0.72 0.0470%=0.0032 1959%+43
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206Pbc(” U Th 2381 P0G (1 0T 3 206me %(1 238[J206pp*  207pp* 206pK* Tyige @)
Labels @ (ppm) (ppm) Th/U  Z8U/%pp*t) Pb*/2°pp*™ age® Ma)  age) (Ma) (%) Remarks

YK 050 0.00 88 49 057 28.80%0.67 0.0496+0.0044 220.0=5.1
YK 051 0.00 251 167 0.68 31.57+0.59 0.0523+0.0028 201.0%=3.7
YK 052 0.00 152 87 059 3223+0.70 0.0463%+0.0033 197.0+4.2
YK 053 0.00 70 46  0.68 32.80*0.81 0.0532*0.0055 193.6*+4.7
YK 054 0.16 78 38 0.50 21.23%£0.57 0.0564+0.0071 296.7+7.8
YK 055 0.00 138 64 048 26.60*0.52 0.0454%0.0033 237.9*4.6
YK 056 0.00 383 27 0.07 4.04+0.05 0.1132%0.0016 1424.8*+16.3 1852*25 23.07 discordant
YK 057 0.00 323 58  0.18 3.73%£0.04 0.1186*0.0014 1530.0=15.3 1936*21 20.97 discordant
YK 058 0.00 210 107 0.52 33.77£0.62 0.0495£0.0030 188.1+3.4
YK 059 1.31 60 16 027 2833%£0.93 0.0653+0.0097 223.6*7.2
YK 060 0.00 114 58 0.52 2.72%0.03  0.1307%0.0020 2019.0+21.4 2109*26 4.27
YK 061 0.25 448 364 0.83 3496%+0.58 0.0480*0.0038 181.8%=3.0
YK 062 0.08 380 310 0.84 1448=0.19 0.0560*0.0030 430.4*5.6
YK 063 0.00 59 37  0.65 29.46+0.81 0.0539+0.0052 2152+*58
YK 064 0.04 458 46 0.10 347+£0.04 0.1140%0.0012 1633.9£15.1 186520 12.39
YK 065 0.00 217 109 0.52 36.82*0.66 0.0536*0.0030 172.7%+3.0
YK 066 0.00 676 371 0.56 34.84+0.49 0.0482*0.0017 182.4%2.6
YK 067 0.06 362 33 0.09 2.65+0.03 0.1553%0.0016 2061.3%*21.9 240618 14.33
YK 068 0.00 409 36 0.09 29.29%0.40 0.0504*0.0020 2164*29
YK 069 0.00 220 79 037  1591%0.27 0.0850+0.0026  393.0%£6.5 131759  70.16 discordant
YK 070 0.00 1260 563 0.46 18.18%£0.23 0.0540+0.0009 3452=*43
YK 071 0.00 232 151 0.67 30.11*0.48 0.0486=0.0024 210.6+3.3
YK 072 0.16 257 128 0.51 35.75%0.67 0.0477+0.0046 177.8+3.3
YK 073 1.59 570 391 0.70 29.57+0.48 0.0554*0.0050 2144*34
YK 074 0.00 882 234 0.27 4023*0.51 0.0478*0.0017 1583%2.0
YK 075 024 169 101 0.61 67.98=1.84 0.0683*0.0088 94.1£2.5 discordant
YK 076 0.00 205 134 0.67 34.63£0.70 0.0505*0.0028 183.5%+3.6
YK 077 0.00 812 624 0.79 30.19£0.41 0.0485%£0.0013 210.0%£2.8
YK 078 0.00 181 25 0.14 2890*0.52 0.0521+0.0031 219.3*£39
YK 079 0.23 89 78 0.89 30.82*0.83 0.0536*0.0091 205.8*5.5
YK 080 0.36 1170 479 042 2991%+0.39 0.0480*0.0020 212.0%+2.7
YK 081 0.13 412 297 0.74 29.84%£0.50 0.0473£0.0040 212.5%3.5
YK 082 0.00 369 158 0.44 3481049 0.0483+£0.0022 182.6*2.5
YK 083 0.00 781 401 0.53 34.57+£047 0.0485+0.0015 183.8%2.5
YK 084 0.00 117 64 0.56 3520*0.82 0.0484=0.0043 180.6*4.2
YK 085 0.00 176 65 0.38 3.65%0.05 0.1105*0.0021 1560.7%+20.5 1808*35 13.68
YK 086 0.16 142 96 0.69 34.08%0.75 0.0498£0.0064 186.4*4.0
YK 087 0.00 177 54 031 3.19%£0.04 0.1135+0.0018 1758.2*+21.1 1857+28 532
YK 088 0.00 976 16 0.02 336%£0.03 0.1115+0.0010 1678.6*=14.8 1824=*17 7.97
YK 089 0.00 1137 436 039 3244%+0.34 0.0515*0.0013  195.7%+2.0
YK 090 0.00 245 320 1.34 50.72+0.97 0.0471*0.0034 1259*24
YK 091 0.00 86 55  0.66 2630*0.65 0.0503+0.0043 240.6*5.8
YK 092 0.00 59 45 0.77 11.88%£0.29 0.0505*0.0039  520.9*12.2
YK 093 0.00 131 101 0.79 28.65%£0.63 0.0471£0.0036  221.2%438
YK 094 039 199 144 0.74 33.16+0.73 0.0434*0.0060 191.5%*42
YK 095 0.00 719 448 0.64 2855%+0.34 0.0525*0.0017 222.0%2.6
YK 096 0.00 227 188 0.85 27.84+0.53 0.0495+0.0028 227.5%*42
YK 097 0.00 245 65 027 3585%0.66 0.0529+0.0030 177.3*3.2
YK 098 034 170 107 0.65 34.66=0.76 0.0488=0.0065 183.3%+4.0
YK 099 0.76 196 121  0.63 2.69£0.03 0.1218£0.0030 2040.0+21.3 1984+42 —2.82
YK 100 0.25 181 50 0.28 3.81%£0.06 0.1252+0.0030 1500.9*£22.2 2033*+41 26.18 discordant
YK 101 0.00 251 183 0.75 32.86£0.62 0.0522£0.0030 193.3%£3.6
YK 102 0.00 1144 83  0.07 335%£0.04 0.1136%0.0011 1684.4*16.5 1858=*17 9.34
YK 103 0.00 343 235 0.70 23.52%0.39 0.0505*0.0018 268.5*44
YK 104 0.00 31 52 170 36.31%1.41 0.0560=0.0100 175.1%6.7
YK 105 0.10 227 85 0.38 3.64%£0.05 0.1128*0.0021 1565.4*17.7 1847%=33  15.25 discordant
YK 106 0.00 542 293 0.55 245%£0.03 0.1734£0.0015 2203.9+21.3 259215 14.97
YK 107 056 626 537 0.88 31.65£0.49 0.0565£0.0033 200.5%3.0
YK 108 0.00 990 1387 1.44 29.24%+0.33 0.0504=0.0011 216.8*24
YK 109 045 147 107 0.75 34.62+0.74 0.0458*0.0065 183.6%=3.9
YK 110 0.00 319 136 0.44 33.90%0.57 0.0445%=0.0034 187.4%3.1
YK 111 0.00 831 134 0.17 34.73£043 0.0519£0.0015 183.0%£2.2
YK 112 0.00 866 696 0.82 29.49£0.40 0.0544=0.0013 215.0%2.9 discordant
YK 113 0.13 205 65 032 2832*0.52 0.0554%0.0038  223.7%4.0
YK 114 0.00 710 220 032 2642%*0.35 0.0498*0.0013 239.5%3.1




22 Y. Tsutsumi and K. Tani
Table Al. Continued.
206Pbc(1) U Th 2381 1 206m1 (1 207131 % 2061sL % (1 238U/20()Pb* 207Pb*/206Pb* Disc 2)

Labels %) (ppm) (ppm) Th/U  Z8U/%pp*t Pb*/2pp* age® Ma)  age) (Ma) (%) Remarks
YK 115 0.00 326 115  0.36 242*0.03 0.1209*£0.0013 2226.5*25.7 197019 —13.02
YK 116 0.37 95 59  0.64 25.12%=0.61 0.0428*0.0070 251.6=6.0
YK 117 0.00 153 107 0.72 24.03=048 0.0521 =0.0028 262.9*+52
YK 118 0.00 234 82 036 30.66=0.57 0.0464=0.0024 2069*+38
YK 119 0.00 112 79 0.72 250%0.03 0.1489*0.0024 2167.3£252 2335=*27 7.18
YK 120 0.10 389 276 0.73 27.84*0.43 0.0555%0.0040 227.5%*3.5
YK 121 0.00 179 189 1.08 3.82*0.06 0.1145=0.0019 1499.7*21.5 1874%29 19.98 discordant
YK 122 0.00 210 110  0.54 2.82%+0.03 0.1437=0.0019 1958.8+19.8 2274%x22 13.86
YK 123 0.62 298 169 0.58 30.45%=0.57 0.0523 =0.0040 208.3+39
YK 124 0.00 105 89 0.87 3244%=0.79 0.0524=0.0046 195.7x4.7
YK 125 0.13 298 177  0.61 3434+0.66 0.0517*0.0048 185.0*3.5
YK 126 0.61 43 25 060 26.64=1.22 0.0634*0.0131 237.6*10.7
YK 127 0.14 631 76  0.12  35.89%*0.54 0.0473*0.0022 177.2%2.6
YK 128 0.00 361 175 0.50 3.02=0.03 0.1221=0.0015 1846.2*=16.0 1988%x22 7.13
YK 129 0.00 53 36 0.71 3.65=0.06 0.1084=*=0.0025 1560.7x21.1 1773*42 11.97
YK 130 0.04 365 158 0.44 36.00£0.58 0.0510=*0.0044 176.6 =2.8
YK 131 0.00 29 9 0.30 17.62=0.65 0.0518 =0.0058 3559*12.9
YK 132 0.30 146 81 0.57 33.06%£0.79 0.0498 £0.0049 192.1£4.5
YK 133 0.00 250 104  0.42 546*=0.08 0.1249%=0.0020 1084.4%=15.5 202927 46.55 discordant
YK 134 0.00 1172 138 0.12  27.82%=0.30 0.0515%=0.0012 227.6x24
YK 135 021 474 70  0.15 3.60x0.04 0.1104=0.0016 1580.8*=14.1 1807=*26 12.52
YK 136 0.00 163 88 0.55 3432*0.69 0.0508=0.0029 185.2*+3.7
YK 137 0.00 863 3890 046 3120036 0.0504=%=0.0015 203.4*=23
YK 138 0.00 289 93 0.33 3.13%0.04 0.1120*0.0018 1786.6*18.1 1834=*28 2.58
YK 139 0.27 462 858 1.91 56.30+1.23 0.0454=*0.0113 113.5%£2.5
YK 140 095 1480 288 0.20 22.00*0.26 0.0467=*0.0014 286.6*+3.3 discordant
YK 141 049 345 95 0.28 34.19%=0.57 0.0486*0.0034 185.9x3.1
YK 142 0.02 1016 233 0.23 3.02%+0.03 0.1233=0.0010 1842.0*x16.9 2006=15 8.17
YK 143 0.13 770 422 0.56 30.10%0.40 0.0519%0.0025 210.7*2.8
YK 144 0.24 465 401 0.88 22.80*0.31 0.0531%0.0037 276.7+3.7
YK 145 022 528 306 0.59 31.81%0.48 0.0501=*0.0034 199.5£2.9
SK 001 0.00 379 36 0.10 3.63=0.04 0.1127%0.0013 1570.3*16.8 1844%=21 14.84
SK 002 0.54 390 218 0.57 34.26=%0.54 0.0500%0.0041 185.5£2.9
SK 003 0.00 381 230  0.62 34.00x0.54 0.0498 £0.0023 186.9*£2.9
SK 004 0.00 185 119  0.66 59.70*=1.52 0.0456=*0.0034 107.1 2.7
SK 005 0.27 1458 253 0.18 2.92+0.03 0.1233*=0.0014 1896.8*19.6 2005=*21 5.40
SK 006 0.60 191 104 0.56 32.72=0.61 0.0467=0.0056 194.1£3.5
SK 007 3.99 50 51 1.05 4.78%0.09 0.0797*0.0067 1225.0*x21.3 1192*£157 —2.77
SK 008 0.00 183 121 0.68 3347%0.76 0.0578£0.0031 189.8 £4.3 discordant
SK 009 0.00 665 287 0.44 3047%=0.44 0.0507*0.0014 208.2%+3.0
SK 010 0.30 454 197 045 36.51=0.71 0.0487*=0.0033 1742+3.3
SK 011 0.00 306 175  0.59 3.11£0.04 0.1133£0.0014 1796.2*=18.2 1854=*=22 3.12
SK 012 0.00 126 164 1.34 3.05=0.04 0.1090=0.0018 1827.4%=20.8 178330 —2.49
SK 013 0.29 212 56 027 27.58%=0.52 0.0536*=0.0034 229.6*43
SK 014 1.92 1045 1049 1.03 2298=*0.29 0.0396*=0.0033 274.6*34 discordant
SK 015 0.00 129 86 0.68 26.84*0.72 0.0492=0.0041 235.8*6.2
SK 016 045 552 522 097 28.90%=0.45 0.0487%0.0043 2193*+34
SK 017 1.87 71 22 032 41.00£144 0.0338*0.0096 155354
SK 018 0.00 278 215 0.79 34.02%*0.66 0.0520+0.0030 186.8 3.6
SK 019 0.89 197 100 0.52  33.97%=0.65 0.0442=*=0.0062 187.0=3.5
SK 020 0.00 99 68 0.70 61.28*194 0.0414=0.0061 104.4=3.3
SK 021 0.08 1159 577 0.51 2936=0.44 0.0496*=0.0022 2159*+32
SK 022 0.19 301 159  0.54  34.06=0.68 0.0436=0.0045 186.5*+3.7
SK 023 1.15 480 231 049 3256%=0.70 0.0466+0.0040 195.0+4.1
SK 024 0.22 239 149  0.64 29.19%=0.67 0.0491 =0.0048 217.2+49
SK 025 0.24 485 141 0.30 32.35%=0.70 0.0447%=0.0030 196.3 4.2
SK 026 0.20 354 144 042 31.26=0.56 0.0503 =0.0034 203.0x3.6
SK 027 1.10 55 121 2.25 3.08=0.07 0.0990=0.0097 1811.2%*x349 1606172 —12.78
SK 028 0.00 288 93  0.33 2.87*0.04 0.1201 £0.0017 1927.0*25.1 1959*25 1.63
SK 029 0.01 519 71 0.14 3.17=0.04 0.1124%=0.0015 1766.1 =18.5 1839%*23 3.97
SK 030 0.00 508 378 0.76 5.82%x0.09 0.1098=0.0017 1022.7*15.2 179827 43.12 discordant
SK 031 0.32 229 178 0.80 3495%=0.84 0.0464*=0.0069 181.9£4.3
SK 032 1.18 242 234 099 31.65£0.62 0.0382%0.0071 200.5+3.8
SK 033 035 244 210 0.88 3.10%£0.04 0.1083*0.0026 1801.3*20.5 177343 —1.60
SK 034 0.00 2513 328 0.13  32.71%£0.44  0.0496 =0.0009 194.1%+2.6
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Table Al. Continued.
206Pbc(” U Th 2381 P0G (1 0T 3 206me %(1 238[J206pp*  207pp* 206pK* Tyige @)

Labels @ (ppm) (ppm) Th/U  Z8U/%pp*t) Pb*/2°pp*™ age® Ma)  age) (Ma) (%) Remarks
SK 035 0.21 247 166 0.69 29.18=0.57 0.0533+0.0061 217.2%4.2
SK 036 0.00 307 171 0.57 62.59=1.50 0.0501=0.0032 102224
SK 037 0.00 520 373 0.74 32.20=0.49 0.0488=0.0021 197.1£2.9
SK 038 0.00 353 233 0.68 2990%=0.53 0.0493+=0.0026 212.1+3.7
SK 039 0.00 111 68 0.63 32.04*£0.86 0.0519=*=0.0046 198.1£5.2
SK 040 0.00 57 18  0.33 2.49%+0.04 0.1661£0.0039 2176.4+32.8 2520+39 13.63
SK 041 0.22 817 539 0.68 57.56=0.90 0.0452*=0.0040 111.0=1.7
SK 042 0.76 278 150 0.55 4521=0.88 0.0467=0.0060 141.0x=2.7
SK 043 0.72 176 73 0.42 30.19£0.75 0.0430=0.0053 210.0x5.2
SK 044 0.09 927 76 0.08 3.06x0.03 0.1185=*=0.0013 1821.6=17.9 1935=19 5.86
SK 045 0.00 116 69 0.61 33.07%£0.86 0.0575+0.0040 192.0+4.9
SK 046 0.00 506 205 042 3231052 0.0477+0.0017 196.5+3.1
SK 047 0.03 388 30 0.08 3.17=0.04 0.1140*=0.0013 1767.3=19.4 1865*21 5.24
SK 048 0.26 245 52 0.22 3.50=0.05 0.1089%=0.0022 1618.9*x21.2 1782%*36 9.15
SK 049 0.39 109 56 0.52 3411095 0.0446=0.0070 186.3 5.1
SK 050 0.13 551 113 0.21 3.19£0.04 0.1135%£0.0014 1759.1+21.6 1857+23 5.27
SK 051 0.02 274 155 0.58 30.65%=0.60 0.0497*0.0050 206.9+*4.0
SK 052 0.00 223 98 0.45 33.84*=0.66 0.0545=0.0031 187.7£3.6
SK 053 1.52 103 63 0.63 34.06=0.98 0.0357=0.0090 186.5£5.3
SK 054 0.60 535 412 0.79 34.65=0.60 0.0477*=0.0041 183.4=*3.1
SK 055 0.07 230 89 0.40 3.74%=0.05 0.1064=0.0020 1527.1*20.0 1740%=34 12.23
SK 056 0.00 198 91 047 3329*0.66 0.0508=0.0033 190.8 3.7
SK 057 0.00 203 133 0.67 32.87=0.74 0.0491 =0.0030 193.2*+4.3
SK 058 0.00 390 58 0.15 28.05£0.48 0.0534+0.0024 225.8*+3.8
SK 059 1.02 398 403 1.04 28.91£0.52 0.0443 =0.0056 219.2%+39
SK 060 0.03 327 59 0.19 341%=0.05 0.1103%£0.0016 1656.4%=19.9 180527 8.23
SK 061 0.00 199 131 0.68 29.39£0.60 0.0467 =0.0028 215743
SK 062 1.02 136 89 0.67 34.81*£0.92 0.0483 =0.0086 182.6 4.8
SK 063 0.00 416 100 0.25 3.13£0.04 0.1119%£0.0013 1787.6*17.7 183120 2.37
SK 064 2.14 56 16 030 36.83=1.54 0.0355%0.0123 172.7+7.1
SK 065 0.00 116 75 0.67 29.86=0.78  0.0433 =0.0039 2123*54
SK 066 0.18 135 122 0.92 2.72%0.04 0.1293%=0.0033 2016.8*27.5 2089=*45 3.46
SK 067 0.61 354 187 0.54 29.54£0.62 0.0463£0.0039 214.6*44
SK 068 0.15 298 113 0.39 24.98+0.48 0.0497 £0.0039 253.0+4.8
SK 069 1.35 209 129 0.63 29.03=0.63 0.0396+0.0074 218.3*4.6
SK 070 0.00 124 58 0.48 33.57£0.99 0.0501 =0.0042 189.2£5.5
SK 071 0.08 201 108 0.55 33.89*£0.84 0.0532=*=0.0057 187.5£4.6
SK 072 0.00 257 146 0.58 33.06=0.67 0.0497*=0.0034 192.1£3.8
SK 073 0.00 1482 835 0.58 32.60x0.43 0.0599=*0.0013 194.8£2.6 discordant
SK 074 0.72 178 128 0.74 62.66=1.95 0.0549+0.0100 102.1+3.1
SK 075 0.33 177 78 0.45 3451+0.89 0.0441=0.0054 184.1 4.7
SK 076 0.05 844 114 0.14 294=0.05 0.1177=0.0014 1886.6*25.8 1922*21 1.84
SK 077 0.00 463 35 0.08 3.55%+0.05 0.1135%£0.0015 1599.0+21.3 185824 13.94
SK 078 0.00 659 248 0.39 29.86 +=0.51 0.0501 £0.0016 212.3%3.6
SK 079 0.00 486 251 0.53 28.50%*0.53 0.0537+0.0023 222.3+*4.1
SK 080 0.24 157 84 055 2246*0.52 0.0529%=0.0057 280.9=*6.3
SK 081 0.47 262 124 0.49 32.29*£0.65 0.0444=0.0054 196.6 3.9
SK 082 0.34 975 369 0.39 18.59£0.30 0.0503 £0.0022 337854
SK 083 0.31 706 247 0.36 251%0.03 0.1480%=0.0022 2158.1*£23.4 2324£26 7.14
SK 084 0.00 654 48 0.08 3.57£0.06 0.1281=0.0017 1592.5+23.2 2073*24 23.18 discordant
SK 085 0.13 231 109 0.48 55.34=1.66 0.0530=0.0072 115534
SK 086 0.00 105 117 1.14 63.08=2.52  0.0405=0.0087 101.4£4.0
SK 087 0.97 340 162 0.49 3.07£0.05 0.1144£0.0025 1815.5+23.6 1871+39 2.97
SK 088 0.40 232 136 0.60 28.01*0.59 0.0520%*0.0051 226.1 4.7
SK 089 0.61 694 487 0.72 28.85£0.49 0.0462*=0.0036 219.7%+3.6
SK 090 0.00 485 310 0.65 33.21£0.65 0.0503 =0.0022 191.3£3.7
SK 091 0.00 505 158 0.32 4.06x0.06 0.1128=0.0016 1418.0*x17.2 1846=*25 23.18 discordant
SK 092 0.00 81 10 0.12 26.87=0.83  0.0491 =0.0050 235.6%x7.2
SK 093 0.00 299 61 0.21 3.29*0.05 0.1130*0.0017 1711.2*22.1 1849=*26 7.45
SK 094 0.00 671 72 0.11 35.06=0.46 0.0500*0.0017 181.3+24
SK 095 0.00 213 82 0.39 30.78£0.59  0.0547=0.0030 206.1=3.9
SK 096 0.00 72 43 0.61 64.13=2.73  0.0418 =0.0081 99.7+42
SK 097 0.00 388 235 0.62 2.82x0.04 0.1229=0.0015 1958.3*22.5 2000=*22 2.08
SK 098 0.00 688 12 0.02 337%£0.04 0.1111£0.0014 1676.6=18.1 181922 7.83
SK 099 0.00 983 648 0.68 29.86=0.47 0.0508+0.0015 212.3*33
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Table Al. Continued.
206Pbc(” U Th 2381+ P0G (1 0T 3 206me (1 238[J200pp*  207pp* 206pK* Tyige @)
Labels @ (ppm) (ppm) Th/U  Z8U/%pp*t) Pb*/2pp*™ age® Ma)  age) (Ma) (%) Remarks
SK 100 0.72 553 263 049 3649%=0.63 0.0482+0.0040 1743%2.9
SK 101 0.04 219 58 0.27 3.16=0.05 0.1126=0.0020 1770.6+22.2 1843+33 3.93
SK 102 0.00 138 95 0.71 57.56=1.87 0.0412=*=0.0046 111.0x3.6
SK 103 0.00 173 65 0.38 30.32£0.65 0.0449=*=0.0029 209.2*+44
SK 104 0.00 222 110 0.51 31.87*£0.67 0.0477*=0.0026 199.2*+4.1
SK 105 0.07 155 73 048 2475047 0.0518*=0.0051 255.4*4.8
SK 106 0.14 130 52 0.41 36.61 =0.98 0.0419*=0.0055 173.7*£4.6
SK 107 0.00 276 41 0.15 323%+0.04 0.1132*£0.0016 1738.9%*20.0 1852=%25 6.11
SK 108 0.55 221 135 0.62 30.22*£0.64 0.0424 =0.0060 209943
SK 109 0.00 598 302 0.52 2.77%0.04 0.1235%=0.0015 1987.1£259 2008 £22 1.04
SK 110 0.00 90 48 0.55 32.84%=1.04 0.0487*0.0054 193.4%6.0
SK 111 0.00 514 334 0.67 226%=0.03 0.1583*0.0019 2358.0+23.4 2439%20 3.32
SK 112 0.00 168 60 0.36 3.02%=0.05 0.1143£0.0020 1843.7=24.2 1870*31 1.41
SK 113 0.10 541 378 0.72 2750043 0.0570=0.0040 230.3*+3.6
SK 114 0.26 158 140 0.90 30.98£0.77 0.0464 =0.0084 204.8%=5.0
SK 115 0.00 1917 668 036 27.56%*0.38 0.0500*0.0010 229.7*3.1
SK 116 0.00 320 228 0.73 33.53%0.63 0.0488 =0.0023 189.5%3.5
SK 117 0.00 1714 1108 0.66 29.40=0.39 0.0486=0.0011 215728
SK 118 0.97 171 98 0.59 3432*0.87 0.0382=*=0.0068 185.1£4.6
SK 119 0.00 445 129 0.30 29.14%+0.52  0.0525%=0.0023 217538
SK 120 0.00 64 40 0.65 2.72+0.04 0.1325%=0.0033 2015.5*28.1 2133£42 5.51
SK 121 0.00 60 42 071 61.01+2.74 0.0532%=0.0079 104.8 4.7
SK 122 1.01 243 157 0.66 24.08+0.43 0.0471*0.0053 262.3*4.6
SK 123 0.41 423 367 0.89 33.64%=0.63 0.0509+0.0050 188.8 3.5
SK 124 0.34 647 266 0.42 32.28 £0.51 0.0475%0.0028 196.7*=3.1
SK 125 0.00 983 1550 1.62 2.79%0.04 0.1262%0.0012 1972.4*£21.4 2047=*16 3.64
SK 126 0.27 1014 263 0.27 35.66=0.51 0.0485£0.0019 178.3£2.5
SK 127 0.00 1762 615 0.36 18.41£0.25 0.0538=0.0009 341.0£4.5
SK 128 1.18 235 212 092 2422%=045 0.0470%0.0062 260.8 4.8
SK 129 0.15 897 347 040 30.85%=0.52 0.0489+0.0023 205.6*34
SK 130 0.00 244 92 0.39 3.17=0.05 0.1116 £0.0016 1766.6*23.7 1826*26 3.25
SK 131 0.12 390 25 0.06 36.87=0.62 0.0514=0.0027 172.5£2.9
SK 132 0.00 201 91 0.46 31.09£0.66 0.0575=%=0.0033 204.1+43 discordant
SK 133 0.00 52 27 0.53 23.72+0.86  0.0495%=0.0056 266.2+94
SK 134 0.01 302 59  0.20 321%£0.05 0.1160*0.0020 1748.8+23.0 189730 7.81
SK 135 0.00 493 326 0.68 29.47%=0.53 0.0523*=0.0019 215.1%+3.8
SK 136 0.00 139 86 0.64 35.23£0.92 0.0466=0.0037 180.4*£4.6
SK 137 0.00 383 134 0.36 2577043 0.0484%=0.0019 245440
SK 138 0.00 500 111 0.23 7.58=0.11 0.1018 £0.0017 798.9*=10.8 1659=*=30 51.84 discordant
SK 139 0.00 110 79 074 35.53£0.92 0.0486*=0.0047 179.0*4.6
SK 140 0.07 573 99 0.18 3.610.04 0.1305*0.0019 15752*16.7 2106*26 25.20 discordant
SK 141 0.00 188 112 0.61 33.35£0.88  0.0463 =0.0034 190.4£4.9
SK 142 0.10 217 57 0.27 32.35£0.71 0.0494 £0.0047 196.2 4.2
SK 143 0.12 510 288 0.58 30.08£0.54 0.0509 =0.0044 210.8*+3.7
NN 001 043 282 106 0.39 35.05%£0.82 0.0532+0.0043 181.3+4.2
NN 002 0.08 417 64 0.16 2.78%=0.06 0.1373%0.0022 1978.4+349 2195+27 9.87
NN _003 2.70 316 434 1.41 3493+0.98 0.0389*0.0111 182.0£5.0
NN _ 004 0.26 105 111 1.09 32.31£1.06 0.0469=*=0.0124 196.5*6.4
NN _ 005 0.14 142 96 0.69 2.85%0.06 0.1333£0.0034 1938.0£329 2143*44 9.57
NN 006 0.29 127 59 0.47 26.41=0.71 0.0531£0.0058 239.6*6.3
NN 007 1.24 166 129 0.80 25.44*=0.58 0.0401 =0.0065 248.5*5.6
NN _008 0.00 348 123 0.36 321%=0.06 0.1164=0.0020 1746.7%=29.0 190331 8.21
NN 009 0.00 819 440 0.55 15.75%£0.26 0.0556*0.0014 396.9*6.4
NN 010 045 157 157 1.03 349%0.06 0.1091+0.0049 1623.3+243 1785%*80 9.06
NN 011 0.93 1125 453 0.41 421*0.06 0.1113=0.0016 1373.1*17.4 1822*25 24.64 discordant
NN 012 0.38 389 54 0.14 326=0.05 0.1165%=0.0018 1722.5+20.9 1904 =28 9.53
NN 013 0.00 238 87 0.37 35.12%£0.80 0.0479=*=0.0033 181.0x4.1
NN 014 0.57 217 172 0.82 29.31x0.77 0.0466 =0.0077 216.3*=5.6
NN 015 0.71 244 114 048 34.48=0.86 0.0459%=0.0056 184.3%4.5
NN 016 0.00 475 209 0.45 16.57+=0.27 0.0552*0.0017 377.7=5.9
NN 017 0.06 326 31 0.10 3.160.04 0.1143*=0.0016 1772.1*20.7 1870%*26 5.23
NN 018 0.09 592 49 0.09 335+0.04 0.1133£0.0014 1683.2%=19.4 1854=*21 9.21
NN 019 0.44 142 44 0.32 32.57%£0.80 0.0471 =0.0060 194947
NN _020 0.00 41 34 086 2461093 0.0460*=0.0074 256.8%+9.5
NN 021 0.24 376 148 040 38.84=091 0.0473 £0.0045 163.9+3.8
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Table Al. Continued.
206Pbc(” U Th 2381 P0G (1 0T 3 206me %(1 238[J206pp*  207pp* 206pK* Tyige @)

Labels @ (ppm) (ppm) Th/U  Z8U/%pp*t) Pb*/2°pp*™ age® Ma)  age) (Ma) (%) Remarks
NN 022 0.07 377 15  0.04 28.48=0.55 0.0502%=0.0026 2224*42
NN 023 3.70 33 23 0.70 21.56=0.93 0.0349*=0.0183 2923*124
NN 024 0.28 633 346 0.56 38.10£0.59 0.0447=*=0.0034 167.0£2.5
NN 025 0.12 138 67 0.50 30.08=0.74 0.0521 £0.0067 210.8*=5.1
NN 026 0.00 387 152 0.40 37.28£0.72  0.0484 =0.0024 170.6 £3.2
NN _ 027 0.20 56 18 032 2210071 0.0574%=0.0091 285.3%9.0
NN _028 0.00 125 90 0.74 23.85=0.63 0.0445%=0.0041 264.8*+6.8
NN _029 0.00 113 48 0.44 30.79=0.85 0.0552=*=0.0052 206.0=5.6
NN _030 0.00 503 59 0.12 325%0.05 0.1127%0.0014 1728.2*23.4 1844%x22 6.28
NN 031 0.13 153 86 0.58 227%0.04 0.1623x0.0037 2357.0£38.2 2481=*38 5.00
NN 032 0.00 77 42 056 2596*=0.86 0.0638+0.0069 243.7+8.0
NN 033 0.00 1129 88  0.08 3.83£0.06 0.1107=0.0013 1494.8*=21.0 1813*21 17.55 discordant
NN 034 1.27 135 108 0.82 27.35=1.00 0.0464 =0.0098 231.5*8.3
NN 035 0.44 187 116 0.64 65.63=2.19 0.0561 =£0.0120 97.5%+3.2
NN 036 0.80 429 201 0.48 3.15+0.05 0.1068=0.0033 1778.0x22.4 174755 —1.77
NN 037 0.08 133 114 0.88 2.64*0.05 0.1593*£0.0040 2073.4*=32.4 2449*42 15.34 discordant
NN 038 0.00 826 551 0.68 36.45%=0.86 0.0501£0.0022 174.5%4.0
NN _039 2.75 92 74 0.82 3336*=1.32 0.0412%0.0172 190.4=7.4
NN _040 0.00 622 200 0.33 27.16=0.57 0.0513%=0.0022 233.1+438
NN 041 0.00 491 361 0.75 35.33£0.74 0.0569=0.0028 179.9£3.7 discordant
NN 042 0.34 352 342 1.00 25.51£0.56 0.0475=0.0071 2479*=53
NN 043 0.45 46 26 057 25.07=1.25 0.06094%0.0167 2522*12.4
NN 044 1.54 126 75 0.61 27.40*0.83  0.0426£0.0092 231.0*6.9
NN 045 035 516 310 0.62 17.03£0.32 0.0528 £0.0038  367.8*6.7
NN _ 046 1.06 89 74 0.85 27.85%=1.15 0.0603*=0.0139 227.4%*93
NN _047 0.00 401 183 0.47 27.46=0.72 0.0554=*=0.0029 230.6=5.9
NN 048 2.27 324 143 0.45 34.82=*0.79 0.0660=0.0064 182.5x4.1 discordant
NN 049 0.05 724 464 0.66 26.59*+0.51 0.0498 £0.0035 238.0x4.5
NN 050 0.58 244 172 0.72 3547%0.86 0.0483 *£0.0073 179.2+43
NN 051 0.36 158 68 0.44 2.02%=0.04 0.2155%0.0043 2597.7%42.3 2949%31 11.91
NN 052 0.50 665 257 0.40 36.77=0.80  0.0486*=0.0041 173.0=3.7
NN _053 0.00 799 189 0.24 29.47%=0.62 0.0524=*=0.0022 215.1£4.5
NN _ 054 0.00 304 160 0.54 3433*£0.84 0.0540=*=0.0035 185.1=4.4
NN _ 055 0.00 509 473 0.95 23.88+0.47  0.0490=0.0028 264.5*=5.1
NN 056 1.34 141 89 0.65 3290*1.11 0.0492+0.0128 193.0*6.4
NN _057 0.00 192 154 0.82 31.32%=0.91 0.0476 £0.0048 202.6*=5.8
NN _058 0.05 312 117 0.39 25.61 £0.50 0.0533 =0.0046 246947
NN _059 0.08 136 56 0.42 24.07=0.64 0.0510=0.0070 262.4*+6.8
NN_060 0.00 140 84 0.61 24.88=0.60 0.0527=0.0049 254.0*6.0
NN 061 0.00 235 141 0.62 2490*0.54 0.0506*=0.0033 253.9=*54
NN_062 0.00 368 150 0.42 36.85=0.81 0.0438 =0.0029 172.6 =3.8
NN 063 0.71 424 174 0.42 31.87=0.64 0.0494 =0.0046 199.2%+4.0
NN 064 0.00 290 176 0.62 3.19£0.05 0.1150£0.0020 1759.0=x23.6 1881 %31 6.49
NN _065 0.00 307 96 0.32 37.07=1.01 0.0507 £0.0038 171.6 4.6
NN_066 0.00 93 68 0.75 2339+0.84 0.0539%+0.0056 269.8*+9.5
NN 067 2.10 1333 676 0.52 2494%0.40 0.0455%0.0029 253.4*4.0
NN _068 0.00 91 51 0.57 60.02*=2.66 0.0476=0.0071 106.5 4.7
NN _ 069 0.22 120 89 0.76 26.11£0.79  0.0443 £0.0093 2423%x72
NN _070 0.00 186 180 0.99 29.70=0.74  0.0490 =0.0036 213.5%+53
NN 071 0.33 371 145 0.40 32.35£0.70  0.0479=0.0042 196.2 4.2
NN 072 0.76 255 75 0.30 3.06x0.05 0.1356*0.0027 1822.6+28.3 2173+34 16.12 discordant
NN 073 0.38 698 508 0.75 31.67=0.62 0.0443 =0.0047 2004*=38
NN 074 0.00 909 120 0.14 3.060.04 0.1140*=0.0014 1825.3%*20.7 1866=*=21 2.18
NN 075 0.00 114 77 070 2525*0.81 0.0471%=0.0041 250.4+7.8
NN 076 0.27 84 53 0.65 28.33*=1.02 0.0457%=0.0120 223.6*7.9
NN 077 0.13 691 314 0.47 31.63£0.54 0.0476 =0.0035 200.6*=3.3
NN _ 078 0.01 337 63 0.19 3.19£0.06 0.1129£0.0021 1756.0=26.7 1848*=33 4.98
NN 079 0.00 178 94 0.54 24.42=x0.61 0.0486 £0.0040 258.7*6.3
NN 080 0.00 339 337 1.02 31.67%£0.63 0.0460+0.0022 200.4+3.9
NN 081 1.37 378 161 0.44 33.18%0.62  0.0428 =0.0053 191435
NN _082 0.49 141 118 0.86 32.98=0.91 0.0515£0.0097 192.6 5.2
NN 083 0.04 62 32 0.52 30.78=1.42 0.0627=*=0.0132 206.1=9.3
NN 084 2.23 511 118 0.24 38.49*£0.89 0.0472*=0.0059 165.3£3.8
NN 085 0.00 334 196 0.60 3.07£0.05 0.1128%+0.0018 1818.1+23.6 1845%+29 1.46
NN 086 0.03 456 216 049 16.18%0.25 0.0524%0.0031 386.5*5.7
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Table Al. Continued.

206Pbc(” U Th 2381+ P0G (1 0T 3 206me (1 238[J200pp*  207pp* 206pK* Tyige @)
Labels @ (ppm) (ppm) Th/U  Z8U/%pp*t) Pb*/2pp*™ age® Ma)  age) (Ma) (%) Remarks
NN 087 0.08 592 174 030 31.49=*0.54 0.0483=0.0031 201.6*=34
NN _088 0.00 242 84 0.36 3.08=0.05 0.1140%=0.0019 1813.9+23.3 1865%*30 2.74
NN _089 0.00 157 78  0.51 32.18£0.78  0.0534*=0.0047 197.3£4.7
NN 090 0.00 245 91 0.38 2856%=0.52 0.0460%=0.0029 221.8%+39
NN 091 263 706 399 0.58 34.06=0.56 0.0459+0.0042 186.5*£3.0
NN 092 0.00 248 61 0.25 3.82*0.05 0.1119%=0.0019 1497.9*17.0 1831=*31 18.19 discordant
NN 093 0.19 96 68 0.72 23.87*0.63 0.0489%=0.0090 264.6 6.8
NN _ 094 0.00 198 89 046 3.02=0.04 0.1143*=0.0016 1844.5%*23.5 1869%*26 1.31
NN _ 095 0.40 138 62 046 30.08%=0.75 0.0411=0.0066 210.8%=5.2
NN 096 0.00 557 307 0.57 33.81%*0.56 0.0484£0.0020 187.9*x3.1
NN 097 0.00 186 80 044 3729*=1.03 0.0540=0.0041 170.6 =4.6
NN 098 0.00 230 144 0.64 3423*0.76 0.0553*=0.0030 185.6*=4.0
NN 099 0.14 294 128 0.45 33.15=0.75 0.0482*0.0055 191.6 £4.3
NN _100 0.00 201 230 1.17  52.00x1.61 0.0574£0.0054 122.8 £3.8
NN 101 0.19 128 77  0.62 2444%=0.57 0.0500=%=0.0077 258.5*5.9
NN 102 0.00 268 90 034 30.17%=0.60 0.0519%=0.0030 210.2*4.1
NN _ 103 0.11 543 229 043 14.99+0.24 0.0536*0.0029 4164=*6.5
NN _104 0.00 210 47  0.23 293+x0.05 0.1138=0.0020 18953*26.3 1862*31 —1.79
NN_105 0.00 453 217 0.49 3.11£0.04 0.1158*0.0016 1798.1 £22.3 189325 5.01
NN _106 0.00 138 61 045 2376047 0.0535%=0.0030 265.8*=5.1
NN 107 0.41 429 164 0.39 3589%=0.65 0.0468=0.0039 177.2£3.2
NN 108 0.04 382 250 0.67 3.66x0.06 0.1092*0.0025 1555.5*21.5 1788=41 13.00
NN_109 0.00 19 7 040 2327*1.28 0.0484=0.0111 271.3*14.6
NN 110 0.64 134 55 042 30.63=0.96 0.0434=0.0071 207.1*6.4
NN_111 0.00 226 107  0.48 3.01=0.05 0.1138%=0.0018 1847.5+26.7 1863 *29 0.83
NN _ 112 0.15 399 46  0.12 3.14=0.04 0.1102%=0.0016 1779.8+22.1 1804%=26 1.34
NN 113 0.50 169 47 028 57.86%*2.12 0.0532=*0.0083 110.5£4.0
NN 114 0.25 293 120 042 24.69=0.51 0.0486£0.0043 2559=*52
NN 115 0.80 534 273 0.52 35.01%=0.67 0.0510%0.0048 181.5+34
NN _ 116 0.11 872 74 0.09 3.23%0.05 0.1206%0.0016 1737.8%€23.0 1965*24 11.56
NN_117 0.71 124 58 048 3192094 0.0441£0.0078 198.9£5.8
NN _ 118 0.05 271 170  0.65 36.74=0.86 0.0453 =0.0062 173.1£4.0
NN 119 0.00 231 172 0.76  3451=0.85 0.0464 =0.0040 184.1x4.4
NN 120 0.09 142 85 0.61 3.09+0.06 0.1143*=0.0030 1809.3%*29.6 1871%=47 3.30
NN_121 0.00 164 79  0.50 2.62*0.05 0.1339*£0.0022 2083.7*32.0 2151%*28 3.13
NN _ 122 0.00 353 135 0.39  32.16%=0.67 0.0572%=0.0028 197.4%=4.0 discordant
NN _123 0.00 42 20 048 25.02£1.00 0.0566=0.0077 252.6*9.9
NN 124 126 971 343 0.36 16.38=0.24 0.0544=0.0019 382.0x5.5
NN 125 0.00 195 123 0.64 3090%x0.72 0.0521 £0.0035 205347
NN 126 0.00 648 1189 1.88 29.50%=0.52 0.0496+0.0019 2149%=38
NN 127 0.13 2289 319 0.14 16.74=0.26 0.0537+0.0010 374057
NN _ 128 0.88 445 270 0.62 33.15*0.64 0.0453*=0.0048 191.6 3.6
NN _ 129 0.00 428 214 0.51 3.15£0.05 0.1142=*0.0015 1776.9*22.7 1868*24 4.87
NN 130 0.00 262 109 0.43 3038%=0.68 0.0485%=0.0027 208.8 4.6
NN 131 0.17 118 62 0.54 23.55%=0.63 0.0444=0.0062 268.1=7.0
NN 132 0.00 215 89 042 25.64*=0.56 0.0461*=0.0025 246.6 5.3
NN _133 0.09 813 308 0.39  39.01=0.80 0.0520=*=0.0029 163.2£3.3
NN 134 0.16 120 81 0.69 31.65%091 0.0510%0.0083 200.5=5.7
NN _135 0.00 75 39 053 3424%=1.12 0.0499=0.0058 185.6 6.0
NN 136 136 221 151  0.70 2536%=0.53 0.0431*0.0062 2493=*5.1
NN _137 0.00 615 358 0.60 2623047 0.0502%=0.0018 241242
NN 138 0.38 153 86 0.58 34.09%=094 0.0552=*=0.0083 186.4=5.1
NN 139 0.07 157 105 0.69 3.73%0.06 0.1122*0.0033 1532.1*21.4 1837*53 16.60 discordant
NN 140 0.66 438 287 0.67 3529%0.68 0.0445+0.0046 180.2*+34
NN_141 2.50 1426 624 045 32.56*0.51 0.0513%=0.0031 195.0£3.0
NN _142 0.00 68 31 047 2565%0.75 0.0671 =0.0072 246.6 7.1 discordant
NN 143 0.29 168 165 1.01 24.35%0.58 0.0508£0.0077 259.4%+6.0
NN 144 0.00 139 112 0.82 23.72*0.65 0.0464=*=0.0032 266.2*+7.2
NN 145 0.20 701 373 0.55 2.74*0.03 0.1215%£0.0019 2003.5*21.2 1980*27 —1.19
NN 146 0.00 253 84 0.34 296*0.05 0.1107*0.0018 1875.5*252 181130 —3.56
NN _147 0.00 286 126 045 16.12£0.30  0.0563 =£0.0022 388.0=7.0
NN _148 0.00 209 211 1.03 356x0.06 0.1121%=0.0021 1595.8%+23.9 1835%34 13.04

Errors are 1-sigma; Pb_ and Pb* indicate the common and radiogenic portions, respectively.

(1) Common Pb corrected by assuming 2°°Pb/>**U-2"Pb/***Th age-concordance

(2) The degree of discordance for an analyzed spot indicates the chronological difference between the two ages determined by
Pb-Pb and U-Pb methods, and is defined as {1 — (3*U/"Pb* age)/(**’Pb*/*"Pb™ age)} X 100 (%) (e.g., Song et al., 1996).



