N <

A IARLRZE G aINELF R RS R I
The Quaternary Magnetobiostratigraphy of Taiwan :
A Profile from Eastern Coastal Range and
Southwestern Foothills Sections

Kai-Shuan Shea and Chorng-Shern Horng
BARIRY LB A AT P AT RE PR AT

a'r,;.', ;f:"r ?’r" &
§) OG|C

7 ‘
L SURVEE,




1 1 ny’
poA ek

S
S
=~ 5T

(2007)

0.0
0.1
0.2
0.3

Age (Ma)

R 2P | £d

Subperiod
Stage

3k,

Gauss

Gi

N21

N19

NNI16

2 L [~
RS N R b AR = &
|2 5=2% 3 =
TEESEES : 2
4 | mm | Ak | &k | s | £x | 55 2985E5 2 =
= E=S2ES s =
Ha] = NS ; N @
k| gmx ==k | == Bk | Zgx f"i Mg v g:n
" B SiE | Rel@ | kel B £ ¥ 3
NN21
= —0.26 FAD E. huxleyi
<
= NN20
=
e E t=0.46 LAD P lacunosa
==}
L
=0.78 Matuyama/Brunhes
| I=0.99 Top Jaramillo
— o [~ 1.03 Top small Gephy. Z.
N22 = [~ 1.07 Base Jaramillo
b ~ G
Z, (= 1.17 Top Cobb Mt,
[ 1.19 Base Cobb Mt.
— =1.24 Base small Gephy. Z.
E a
=]
EEE <
= FAD medium Gephy.
= 0 =170 5 1o D. Pulleniatina
E = t= 1,77 Top Olduvai
ISR I
Base Olduvai
=195 LAD D. brouweri
1 ™ 2.00 FAD Gr. trunca
|— 2.13 D.to S. Pulleniatina
R V\ILS_ 2.15 Base Réunion
———— 2.46 LAD D. penta
INNLT| ;.55 4D D, surcutus

= 2.59 Gauss/Matuyama

=278 LAD D. tamalis

|- 3.04 Top Kaena

~3.11 Base Kaena
— 3.22 Top Mammeth

(= 3.33 Base Mammoth
[ 3.35 FAD Gr. tasaensis

— 3.58 Gilbert/Gauss

iz Sies LADR. ...
NNIE[ % pseudoumbiticn

27
’.'-r

§)l OGICAL SURVE!




%.éé — 23° 30’
E K&
FAAT E S
— e R R
b= v £
= W =
— 23° 00’

121° 00’ 121°00° 122° 00’




<

zl&:’(:ﬂ;%ig Sl NI/l

ER- - A 'af*'v (2007)3@?%@: SRA P k2 g R
P.@a‘ntg; oo W ASTEI R L 5L 551-83F o
Horng C. S. etal. (1999) = % /%3 w
SHPeE s E 225 (1999) - =kd 2w
Horng et al. (1998) #x % /23| w
Horng C. S. and Shea K. S. (1997) & # /%3 m
Horng C. S. and Shea K. S. (1996) 5 i & ;%2 &
Horng C.S.and SheaK.S. (1994)=- =%
255 (1991) 7 < %25 fro 53w




= ~
s ueBsuoy 1 07 ML) o | auoz vsdvsosdydant|ews | anez QUOZ IadTuraou 0) L Mamnoag RS S AR Ol
£|(LL6T) 1amaen | oz ; R 0 | ‘ ,
h.na uoneu0z auog osounangdg r AUDY [AINROLG (] auny snmans
S| (rL61) tunaely NG Z 2 Zw Zw
= | L L e = 2 i Zis) Z -
5 g = g 3 =
< =3 = 55 % pedpaoiiydan Cine)
z (Quaagy) 1_ |_ _ oo < _ ¢ HHITEpast: smppRILy
® i it = o 3 o 3
m Lt Gt (owoe)  plapeny (9aueaeaddeas) pedpaoilydarn M ” % = 3 ﬁ &
fil Hapxti g vsdnsesdidag wnipau afie] ® wnipaw ~ L o
M — - _ =ladAanw ey I* _ _
%] - s
Fay uoneuoZ
2
= | (6961) molg
S| |
El
£ o @
= = =
=
uaA
= s EY =g poy yuid
= | [Pad winje(
m ([exixXap) mipjnoopnbiygo ng (enxap) projnaopnbigo ng
=
=
By

2| ((W)sLdD G o = M
= = & = g
-5 | o o~ = —
2 =
o~ I B
m uoay) w&—.—::hm _
yaody QUIIOJOH QUI0ISIJ
poriag
(B[A) 23V
S = a9 @ = 0 e~ o s -
f=] = = = = = = =] = — —




9 [}

W
2> 7/

CENTRAL GE




¥
2.\

%l




(10) %2800




= T ERTT 5 PR

1. Chang, L, S.(1967) ¥ W%+ N19~N21

ML

Madagida-chi. [\

Caovun 2. Chi et al.(1981) #;f#{~7| NN13~15, NN16~18, L. NN19
Synclin

10 3. [ ZEE~ (1991) M el (¥ N19,
/20 BP0 1) (T BT E N21, N22
o / & #4771 L. NN15, U. NN15~NN18NN19
rt 80
N
1 o gg 4.Horng and Shea(1996) U. N19, N21, N22,
/27 NN16, NN18, L. NN19
T o~ /T SRR e RS TR E SRR
' / %23130 J
7 .‘_": 27
/ b 787?3 ; A / B l;u“ 21
v/ fes ) % 25 L, . 4 ' g N 23
P 77 AR Ay i3 24 15
b l?&% S o /83 ¢ 65;@,1 551 oy 329 03 22 Cf s e 0 §§ /40
”53 ..;492 91"”8§M_\:: i /[25 9 TR 30 To I 1] h8r 15 )
0‘ \J Li l; 65 73 £ //53 21
[ | II TIIIY IV v
NB -—'—:ﬂéﬂg X EmoaR 3 = e

R EULALALLLLIL @ i
S8 SN s
S Rmmnn eg!

v

>« A Q}ﬁ’%}*

BYTetElo0 e P [t 251991, [ [T, = YRi(1996).




Brunhes

8 ! /
%8(’ -B \ / }V g
7 Vf 'wfa / 21
25 1 by / /q 3\ a7 20 93
14 A (A 1D / 24 / 5
/ /#ﬁ?m rf 351 \°

1513 0 b
// 55 5 1 T e
}3 b9 gﬂ Jbﬁ SO/J
/I /?.-ON ‘7 /65 23!9.7[[ J J Z [f J /s ]
/ , «— B BRTT0n—'
IT—PP. lacunosa —Hpiscoasters (D. tamalis, etc.) 21IZPG_ oceanica

Pu.
88 N, L

D. altispira
F—PGr tosaensis l—PGr. truncatulinoides

: \ H - by
- ‘ |2 \ Sy | 1n ‘ Y a | NN A 5 k LS
Z \\\ \\\\\QQé\é ‘ ‘I" "‘ \' \“ ‘\ \\ \\ A\ \\ \ \ \ \ SRR AR KRR \\\‘\\\ \\ \ S

[
{33
>

P! =]

AEE

SILOG|ICAL

\Hl:"



P Plate IV
Mz m%{ B ‘ L 4 . 7 :
i, L

Site 91

Site 97

URVE'




Plate VI
G I < _



o )40 v

~

MADAGIDA - CHI

AEV WWUﬂEo—ﬁ T 1 1 1 m_ T T 1 1 m_ 1 T T T m_ T T T T m_ T T 1 T m_ I T 1 1 m— T 1 T
- - - - esdesoifydan) [[eus
eleq ujes g~ = - T R s - = e TSOUreT d
Z, TR i BOIEIND  (sieure) ‘snmoms ‘snyerpeseiuad ‘LamnoIq) SI2jse0dSI( <= - - - i e
0 ek A i snsofmu ') -— - e
e auo0zol I (=} l— (e0} ©
st __wm_m_toccmﬁ_wz | P = “UNNdl ZEE =
= - L
(@ p)] gedq s Heand (snwoanxa) snnbi[qo s5 - - - - .- - - bt R i i
BISJIUTUTEIO | BRI D - o sprounmyeouny 19 - - - =) o e EeTE S Shsls i PSS e
SISU9BSO) 1) - - - - B = EaE ..“.n endsupe .m_“ 5 E - -
suozolg

BIS}IUIWEIOS

g IAnessaIdoy

Jtup) o1o[oyny

ASojor T

uorjeuIou]

L [

uoneuI[d3q

LI LI R LA

fureod

GPTS

(EN)3[82S ],

Arepog

uoayaqng

aolq)




e

W

ey Hd) ) B 5D v

ﬁEvmmuﬁo_ﬁ__A_m___g_m_.___m___._m__d__

- - - esdeooifydag) jjews

TR
[IssojouueN

WS =5 = @8 85 299 5 =p -

D

BOIUBIIO
1a1kuioBW 8D~ -

(sieure) ‘snmoms ‘snietperejuad ‘LUAMN0IQ) S19ISROSIJ -~ - - =

BSOUTIe]

snsodm ) -— -

auozolg

0 [#>]
|ISSOjOULEN S [ sl

et Zz=2

SU2ISIYP BS - . =
(snwomxs) smbio 's9 - - -
m%._cc_ésag.@”” . -

(jensiuis) eunerus|my
epiumg 19 -
sIsuaeso) 10 -

ee(
BIDJIUTUIEIO ]

(renxph) eurenaym -

auozoig
BJJIUILEIO

g aAnEULsaIday

) d130[ouNT

A3ojoyT

uoneuI[ou]

LT T

uoneul2q

Anrejod

—_
o
D
(@]
e
~—

#
®

+




o5

=
Az

A <

— o —_
g ﬁm © — — g
2 .E _E B 2| else & Bo a %
= g B L |2|5|E8 e85 |85 <8 b
k| = £ £ & E|ES 'E‘“ 28 g8 8
2l 3 3 | £ ||8ga| E° |55 5° |2
[a] — |5 . |- & = z [5
el
e Ea A RA - -
- % i
=
PER 3]
2 =8 2 ; 3500
- 255§ = o
2 Ed ™ i 4
582 d £ | )
Vg 5 2 |° |
£ g
'E (Siﬁl 2
£ gl p ] P
- R Hile
EE | ol .
s E N ;93 |
7iB0 [N 55 « ]
L. |||‘§'t '19 ag ¥ 2502
g. L, o
|.-s|| |,§ -
5 é- T
U T N | g«‘ -
. EgE % 3 5 =
L I I I B | IEI -1
[ T T | e i N
g l
||.§| |§ ISC!?
g..l.lgi i '5 i
v £ .S'E
@ 2 -
B, |||E.Ng,°n|§
A III%'NE'% i i 1
SR i
I S vk s DAY F e S
Vi 5% v L] T
” £ -
__— gl 7
N gﬁ e
[F L} I‘16 E
? 2N i .
— [ T
o ' i
| M | (1 'l 7
? v | .
* i 1

& G &

Az

E
Gl

Gauss

Magnetic

Brunhes

Matuyama

Polarity
Planktonic

Foraminiferal
Zonation
Calcareous

Nannofossil

Zonation

Age of Events
(Ma)

= |

"EENT

N21

NN21

=0.26 FAD E. huxleyi

NN20

— o ™1.03 Top sn

0.46 LAD P lacunasa

(e M- (o

\

7
(=

=

=N

=0.78 Matuyama/Brunh es|

=0.99 Top Jaramillo

= ™ 1.07 Base Jaramillo

b Z L_1.17 Top Cobb Mt.

NNI18

NN17

- 2.55 LAD D, surculus

[1.19 Base Cobh Mt.

1 Gephy

2

=1.24 Basc small Gephy. Z.

FAD medium Gephy.

=170 g 10D, P

= 1.77 Top Olduvai

Base Olduvai

uileniatina

L95 L AD D. brouweri

= 2.00 FAD Gr. trunca

2.
0

15 Base Réunion

= 2.46 LAD D. penta

— 2.59 Gauss/Matuya

b= 2.78 LAD D. tamalis

~ 3.04 Top Kaena

NN16=3.11 Base Kaena

= 3.22 Top Mammoth

=333
3.35

— 3.58 Gilbert/Gauss
S LADR

Base Mammoth
FAD Gr. tosaensis

3 psendoumbilica

13 D.wo S, Pulleniatina

1a



—
=
==}

~33
~

o

|d& Sanfu-chi Section

Takangkou
Fm.

‘ Tuluanshan|
| Fm.

Takangkou Fm. %
E Kangkou Ls.
Tuluanshan Fm.

1
.+ 2 | To Chingpy
1.5 kmm

“Sanfu
Bridge

23°271

121"28'30"

«— NE#EgEIl - BFE, 1996) —




0| 48 5% T v

Gieiog KN TE T
AUO0ZOU0IY)) BWEAN)R]A ssneo
= i = by =
— - (o] o1 Las]
& & 7 = 7 & E =| = _ L =
SUOIYL) R = e e » < <l < | < <
— (o) -~ -~ (o) (o) (o) (o] -~ -~
5 &) Q 8] 8] 8] SRS Q
E B =835 Z
[ BAIIIU : Y =an 9 3
(elAD 1 u] - = T R =%
EOR o NN
= I
=
l._.__...____...._-* “
- [—]
- =}
18 e
~ [—]
- -
- ol
.l_ 1 1 1 1 1 1 1 1 1 1
[T T r v v o tT0°
R R TR T S U T N U
= = [—]
==l — [—
(=} (=2} ==
(ex3xap) vupyviuajing
(1eaasiuis) vunvruajing I
saprouiympound} }n - - =l
SISUansoj 1o - = & = s
1AIIMHOLG (] ‘SHIDIPDIDIUIA “(F ‘SHIHIANS (T) SAIISPOISI(J = = === === === == ===
osounany (; q9-d P a ‘snj a) 1q
o < C S IHIHIHIBIBIEIBIHIEIHIBIHIEIEIHIBIHIBIHIHIB IHIN:
C \_/ b3 1 1 P I I 1 1 A e e e e e TR
I VIHIRITRIRIHITRIRIHIRIRIRIHIRIRIR IR IRIHIHIRIHI NI e

AIPIQIN], pauwioja( E_Ef,zh AUO)ISPNA
111N I11un 1N




el e

it £ ~
g =2
- 2 Tz =
= ' /5‘:-? IJ L o 3
NN21
980 prrrrrrrr TTTTTTTTY
- 1t ] 1—0.26 FAD £ hinlevi
1E 7 W
£ é : 3 : 1L ] = = NN20
g t ‘b = & = ne
g = 5 900 | r ] E = = t=0.46 LAD F fa
=% § = 1 1L i B 2 - &
== = 7= | 1L d =l = " g =
5 — E ‘: = 4L - -E - = g =
Eb- (L : HEEEHE r
3 E E e = 4 0 S =078 Matuyvama/Brunhes
) ] 800 g2l © |C|E i
S o 3
i §¢ b J | o
a s ©
15 2 l N22 mills
: E - L b ; 1.17 Top Colib M1
s v 79 .2 — 119 Base Cobb M.
pr NN LhEr ' b= 1/24 Base small Gepy, Z
=
T N[22 1.77
3 19 [ _ o ,
Cln =
= 600 - :
8 1.95 1 >
L . E :
- 3 Cirlr : = o
= = z 3
2 s 2.11 — Ao
2 S|z 0 2.15 X I
=35 = = 50 3 q0lc2ein | = - B |l al
e s = L
- w Py ] - .
5 ; E E i gzz 2 > - 2.13 D. 10 5. Pulleniating
- 35 I ‘E E s 4 =1 r3 @l 2.15 Base Réunion
53 3 e} . - R NNIS
B ; = 400 2 Cirlr K
SEIES
s |& N 258 |
§L‘> : N L5 | i 4 s
3 ! 18 300
E =281
2, A
L} _—
— 200 "
: g H N 4 AT E é ~ o Iﬁ,_ 1,04 Top Kuena
I et 2 =311 Bax
2 "y z 18 21 | = K _ -
== : < C2an.2nf O -ﬂi = 3.22 Top Mammoth
E % : E Or : 2 2 \ 3.33 Base Mammoth
=] ' = 100 CAn.2r 1 = 335 FAD Gr. taraensi
= - s |N 3
: £ |N _
. g 1 6 C2ZAn3n N19 | ot arittaiie o
e ' c INNIS™*
=30 0 30 180 270 360 450

~

AL SURVE'



pebbly =
.-|sandstone

e tuffaceous| Paliwan Fm.
layers /\25@%"‘}%

Bouma
sequence

- Tungho Ls.
- RTE R

Tuluanshan Fm.
MELE




= Y <

=3
| 2
= = Datum Levels of
i =]
= | = |z ;
g E :1_ .:E Nannofossil
—_— e and
o= e & and
SICFE | ramtonc roramnit RN %% & MAWU-CHI SECTION
ankt s e ik —
% anktonic Foraminifera S /% o
w
]
=}
=
&
(5] - 3 é 4 3
2| & B 6 4 208 ¥ 4 A5
()
o =
g | MWC-1 | owwe-2 | MWC-3
5] il o Rejuvenation of medium
-t ), 8¢ . )
= % 074 Gephyrocapsa (0. 92) large form large form .
a 4 Disappearance of large & . G. oceanica s./.
medium Gephyrocapsa (1. 24) [ 1 O O C—] —— P. lacunosa
4 large Gephyrocapsa (1., 46)
” F—— NN19a —F+—— NN19 ——{ NN18 NN18+4+— NN19 —] FNN19at NN19b
=
L] . .. - . i
?i 8 4 G.oceanica(1.7) v " * Gritasaensis
= bt : * .t vt * ' Gr. truncatulinoides
o dextral dextral Pulleniati lina)
e 1. 954~ Gr. truncatulinoides (2. 0 )* l = —_—— _ Einistral ulleniatina ( coiling )
Age (Ma)
FPulleniatina coiling
o 4 change (DtoS) (2.13)%
= Site
ST 2.50 :
o
o
A 3,04
0 3.0
Sl 3011
© 3.22
] & 1
3334 Gr. tosaensis (3. 35)% 0
— 3 584 P.lacunosa
|




/4
3.0% 1.95 1.77 ~1.2 Ma ~1.2 1.77 1.95 1.77 1.0

ofilll o il

[ I I I I T I |
oy I I [ | I | |
oy I | | I I Lo I
| | I | |
I | I |
I I | FAD I
oy 1 G.oceanica l%:.l

| I Pulleniatina |

¥ 3 * B l

| | H |

I I I

=




Y <

= == n
o grlgagize S
2E|ZEEESE a =
@ |ZF 25 2 5 - =
= = = =
S= 223753 S
BRE| = EENOE %
e <
NN21
= {—0.26 FAD E. huxleyi
= NN20
=
E 0.46 LAD P. facunasa
=]
~ NG
5RE3&@m MAWU-CHI SECTION
AR / i¥]
e
=1.78 Matuyama/Brunhes
N23
'l | |—0.99 Top Jaramillo
=1.03 Top small Gephy. Z
BN i
i x 3§ b 21 117 TopCobb Mt
%f?. ﬁ’]#"% zF 20 iﬁh}‘f"{' k'% lgﬁ}% o 7' =119 Base Cabh Mt.
e a — 1~ 1.24 Base small Gephy. Z
| MwC-1 | owwe-2 | MWC-3
1 f 4 Sl'wge form E 8
arge torm el -
—_— = G. oceanica s.I. =
N =
[ 1 O O ——e3 — P. lacunosa = L 1.70 FAD medium Ge
- 0 o :\m([:‘l.mtj
f—— NN18a —+—— NN18 —— NN18 NN18+— NN19 — INN19at NN19b = [ LT TG
. . .o . oe P . Gr. tosaensis || g5 Base Olduvai
T 98 LAD D. browweri
. % 1s = . . . . S truncatifinoides 1 2.00 FAD Gr. trunca.

fextral e Pulleniatina ( coiling) — =213 D40 8. Eullentating
- — —— — sinistral R NN18[ 215 Base Réunion
3 \ 2 3
-1. 24 1. 46 . T / AN o 1\7»2

-1. 46 1.24-1.03 Age (Ma)

—2.46 LAD D, penta
NN17|_; 55 LAD D surcutus

Site

= 2.59 Gauss/Matuyama

N21

= 2.78 LAD D, tamalis

- 3.04 Top Kaena
NN163.11 Base Kacna

Gauss

0 1 km
L —

{= 3.22 Top Mammaoth

— 3.33 Base Mammoth
[~ 3.35 FAD Gr. tosaensis

= 3.58 Gilbert/Gauss
s LADR

NNI5 % pseudoumbitica




140
{7
7

T
—

— i EBYE
— 23°00'
L _
o 3L
L. A [
120° 21" 122° 120030| /f"
'§’9{{_ ‘__:’
:I.-*—t-‘i ' :
! L T
! 1758 194 _;'__“‘)A—F_ﬂ
] w170 ) ?'T“:i*/g
i
! 169% i o
! 16603 5 | TN
d 163 a0 145 00115, ot
! 169 o R ANy
;' ;l"':54_“48]3‘}"'1!32120\'116
/ g _l' ,’ Y126
: f 1 small R K BT R
i G.
| zone
\
i
‘!‘a
“ Jaramillo
Matuyama |
(SN RN 1NN N M N TS NS (N M SN SR NN N M N SN M S T | 0 400m




Ma 0.78 0.99 1.07 1.77

| 3.0¢2.0 ~1.2
Brunhes -Jaramillo B‘ é

I

!
/

1

| |

| 1

| |

1 I |

‘l small - !
I

|
I : /
! G. 'I /
', zone; . !
/
1.03 1.24

FAD G. oceanica%s—
Pu. + %




Greigite (Fe;S,) #4546 7




xR
— 23°00'
( i
o Ml N —
1200 1210 122 120°30" 4=;
ak? P, '
;‘I‘*J:i‘?ﬁg\ /
! Fi g
I 1766 174 / __"i-}-u
! 10 [ ! ﬂt"*lﬁ.&
' el e
,r 163 M 145 128 ) .
L =Ly R 3 X
' 16!54"43:31 32120%16
! [ 15 126
; /* + small N ES
a 4 G. 20 A
\ zone z 3
MA A
21 U
— \
53 47 I
i FAD G iy FENSS
i oceanica / N
!
4 Jaramillo Olduvai
| Brunhes | Matuyama l
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 o mom
A [
C 00 0.5 1.0 1.5 2.0 Ma

=N

TR

& A

o ift A
L

Magnetic

Brunhes

Matuyama

| [«

Gauss

=1

N21

N19

w = =
HF .
=S E = =
LN
ozN %
-

NN21|

=0.26 FAD E. buxlevi
NN2O

=0.46 LAD P lacunosa

C
=0.78 Matuyama/Brunhes
—0.99 Top Jaramille
o = 1.03 Top small Gephy. Z
— = 1.07 Base Jaramillo
=
b % L 1.17 Top Cabib Mt
" [F1.19 Base Cobh M1
= 1.24 Base small Gepliy, Z
a

L. 2.13 D.to 8. Pulleniaring

:\:\ ]8“ 2.15 Base 1{|'||||m|;.

1= 2.46 LAD D, penta

\\]."' 2.55 LAD £, surcul

™ 2.59 Gauss/Matuyuma

= 1.04 Top Kacna

NN16- 311 Base Kaena
= 3.22 Top Mammoth

L 3.33 Base Mammoth
™ 3.35 FAD Gr. tosaensis

= 358 Gllbert/Ganss
g LADR.
s et

[NNIS >




<

=
Az

il

Bedding plane

N End points of consecutive
sampling sites
Limestone
? ' Banded alternating layers
Sandy layers in mudstones
Chishar FAD of nannofossil
g"“"’“f’ LAD of nannofossil
T
:§ 19 25 Disconformity
IV R e e
' - \ 112 126
Alien Hsiaokunshui
101
1
Fault é? R /
141 <
S 142 =/
3 4 116 @ [
: =N 180 /!
144 16? /
o - 81]/ 188 §i§/
'm g 160 % an -
9 g 187 228 = 245/ o ey
S 2275 son
Q E ;:, 086 249 \‘— . 293
S\ &2 207 [ (g¢ 264_ /274 / e
P \ s
. 2 29
Q 299
300\
306
3054R 313
TAINAN o 310 /
- @ 23°00"— 319
328
Kuanmiao
¥ &n SECTION 336
TAIWAN E~JHIEN-CH; } T
STRAIT ¥ 340

Lupu
Syncline

o

P

w4
L S —




Lupu
Syncline
-

~

Erhjen-Chi Section
(Eastern Part)

I{

[

T
&
M {F




S5 NS B
e~ o
N {F | 8 Zonation Age -
= E B —
o8 2o 218 2
=0 e R - —_ -
= E DeE = oy -] o l——
= GIgE| & @ Datum ) b
a o E£ = T~ i 5
mE| _woSi|§ B Nannobiostratigraphy Events a = w = ‘IE
ok 2o 0 - e c =
® " ;ES:-E! ¢ £ 3 = 0 o N
So|QwsE > g o == o< [
n >l gLElc| @ ~ o
|l ER=5a| -3 o
d|E£=vEsa — 3 >
= =
LR 2
= >
1250
@
- 1264 =~ LAD H. sellii E e
o
i @ | C. doronicoides 8
- a =
5 Subzone E
- 245 - o
2 wi
o
®
v
e
a
v
- 7
| (-]
% ol 206
|=~FAD G. oceanica
= NN19
<) N22
L
[n]
o
L
1=
2
H B
off &
5o
v
o=
- L
N HE
= ©
. e
2 w S H
g = g = 5 C. macintyrei Zone T
85 $.:232%
] .= .
L 500 28 e 28335 =
~125 .3 S g8 Jom |
= o @ = XE cET g
| =120 [ W &8 wg 3 ¢aw
® g, T W W W By |==LAD D. broweri
> x woooao C. rugosus NN18
= ~105 2 host 1 ' =—End of D. tamalis 196
P ' D. surculus 105 N21
- a b D. pentaradiatus
" ! D. asymmetricus
| 85 a . ! NN16
E 2 | fa
s 3 1 N19
250 e L '
aaaaa 53, R 1
Ziaiaal 54 2 % ! LAD S. abies
- 49 35 49 4o LAD R. pseudoumbilica (L)
44 s 45140 g l=— FAD D. asymmetricus . NN,15
&t 45 1 P. lacunosa R. pseudoumbilica Zone wt
- ] ? NN13 N18
}as 'az |« FAD C. rugosus E
le == FAD C. acutus g NN12
- 13 - LAD D. quinqueramus LC. acutus Zone g
5 v
§ | wmr| .
< N 1 D. quingueramus Zone | NN11 =
g . r —\
JURVE

#% 2 BHorng & Shea (1994) N



Ma 0.78 0.99 1.07

Brunhes -Jaramillo

/
/
/

|
|

I

[

] |
: small 2
! G. '
., Zone

|
1
1
| I
|
l
|

1.03 1.24

FAD G. oceanica%—
Pu. + *2_

1.77 13.022.0 | 522

Gr. tosaensis (FAD 3.1 Ma)
D. tamalis (LAD 2.78 Ma)

Gr. truncatulinoides (FAD 2.0 Ma)
D. brouweri (LAD 1.95 Ma)

G. oceanica (FAD 1.7 Ma)




wp L

< =2 w
L 7 . g _
ST E SE : oz —
S=iz s = w g
Ear E = - 2
22|E £ g T = —
= = =N o .
= z 3 —
=
52
— . E
A
H NN21
= 2 Zanation Age
.0- ; v
2 2 1—0.26 FAD £ |
2% 8|2 = e o » 0.26 FAD £ “.'
5 HEP Datum 3 L ] 2 NN20 ¥
»E §%| 5 E- MNannoblostratigraphy Events @ ==1" al|l = = =
e HH g - 25 :a 3 = 10,46 LAD P lacunos m
g g =4l 3= [m= 2
@z g 2 Eal & e
fir « @ o
= ]
¢
0,78 Matuyama/Brunhes
—— =
M N23
l— LAD H. sellii £ - | —0,99 Top Jaramillo
N H
2| © doronicoides §
2 s
€ Subzone =
g a N
3 " AL Hi iy 4 £
u |
a
3
E -]
§ = a
[ - -
4=u FAD G NN1g e =
N22 =
4 | -
| = O
Base Olduvai
=195 U AT D, B
3 1 = 2.00 FAD s
L 2.13 D. 108, Pulleni
~ E NN{g[ 215 Base Réunion
= H
-
5 H
3 E _5 €. magintyrel Zone H
3; ‘.E‘. - o 4 = 2.46 LAD D
2 a ES H NN17
S ER 7 " Lt 5 LAD I |
T 983358 g e a2 s
i LR ' = LAD . brasearl | 9 Gauss/Matuyama
- “aa €. rugosus NN18 |16 3
H | le-End of D. tamalis
= ! 0. surculux 105 [Chzi > g
a H 0. pentaradiatus T8 LAD D, ¢
b ! D. asymmatricus
i
1. : NN16
E 3 | ™
5 3 i Ni9 W
= b i w
5 - H = — 3.04 Top Kuacna
L6 i | SR, i T p—
% - o & (==FAD D. asymmetricus = .J!H,li.. CE ot 2T
81 ! B . Zone| wea | @ — 3.22 Top Mammoth
oy | 21 | FAD C. rugasus _ N1B L
i19 T FAD C. acutus L NN12 3,33 Base Mammoth
13 =~ LAD D. quinqueramus C. acutus Zone 4 2 b— [E 335 FAD Gr. rasa
: "35 PAD G- rasaensls
s 3 N17
1 0. quingueramus Zona | NN11 s
= N19
I = 1.58 Gilbert/Gauss
AD R
# #% B Horng & Shea (1994)




Taiwan
Strait




Y

TN A
£ FiEY
o 9 2 o & a 8 & &8 & 8 g 3 -
©c 8 8 8 8 8 8 8 8 &8 &8 3 Thickness (m)
Ty i T e L Rl R e L S i LS S A B
= Pyrrhotite .
S Greigite g | LT Declination
g (25 - 320°C)

[ B BBl N N W N LT Polarity

Magnetite

HT Declination
(340 - 400°C)

0?9|0?L

HT Polarity

Matuyama

Disappear. of medium
Gephyrocapsa (4-5.5 um)

<

1.07

J il Geomag. Polar.
Time Scale

0.99 (Ma)

Reappear. of medium
Gephyrocapsa (4-5.5 um)
»O

E. 4 .é_' QLr aha |
LOGICAL SURVE!




b
T3
N

>0.78 0.99 1.07 <1.24 Ma
B il
R ARG\
\\\ \\\ \\\ \ 7z 482
v \ \ \ 7 &
\ \ \ \
% 1A B VoA N FFERAE

\ \ \ )
\ \ \ \
\

re\appea\xance \

: ' 1.03 Ma

)\ G oceamc\? ( : )\\ /\
\ \ \ small
\ Gephyrocapasa

—»
1.03 Ma

\ z0ne <

e T ‘
L SURYE]



>0.78 0.99

\

re\qlppea\rance
,\ G. oceanio{';r (1.0\3 Ma)\
\

\3 \

1.07

\

= - »
e @258 g s
E=ge 82 £ 8 @
ST EEEESE o
EE£E£E55E % =)
¥S|ZEEE8E g = =
] = 32 = 3 s =
i 4 EEQF AN b
= EETe s E
<1.24Ma s
"&]ﬁl? 5 =0.26 FAD E_ huxlevi
= NN20
=
= (—0.46 LAD 2 lacunosa
L
\ =
(4
{—0.78 Matuyama/Brunhes
(L FHLR) N23
3 J | (—0.99 Top Jaramille
2 . = o [~ 1.03 Top small Gephy. Z
1\22 v = 1.07 Base Jaramillo
sl b ; |_1.17 Top Cobb Mi.
AAEE o " =1.19 Base Cobb Mt.
i = 1.24 Base small Gephy, Z
g a
-
o]
=
= FAD medium Gephy
= 0 — 4705 0D Pullcniatin
P> = 1.77 Top Olduvai
I | oz Base Olduyai
L9S LAD B brouweri
= 2.00 FAD Gr. trunca.
213 D.w0
E NN1g§[ 215 Base Réunion

small

Gephyrocapasa
zone o

N21

NN17

2.46 LAD D. penta
17|, 55 LAD D. surcutus

= 2.59 Gauss/Matuyama

= 2.78 LAD D. ramalis

(—3.04 Top Kacna

NN16-3.11 Base Kaena

(- 3.22 Top Mammath

— 3.33 Basc Mammoth
™ 3.33 FAD G¥: tosaensis

= 3.58 Gilbert/Gauss
LADR

NNT5 > pseudoumbitica




; TSENGWEN-CHI SECTION

=2
! 1 ~ b
.‘ Erchtfngchi ! Eé? x i%: %‘] N
) Formation 7 Kanhsialiao M,EJ »

) Formation i I# »%’ E%; (1991)

—+— Formation Boundary g A i
CTS —ERE .

i . ST HE
/ 500M

— o— Nannofossil Datun Level
—+— Magnetic Polarity i / !
. + + 5 0
Boundary = ! LT - N T
! + / / . % 5
| ! : o !
. o :f
' !

~nnnn Unconformity or Diastem

! ! ,
: ! ’° i
3 o !ANAY Liuchungchi ! vunstuichi
: ' / . v Formation ™I Formation
: : Aol b o ol
iTop of small NERE i LR
: _Gephyrocapsa ! T
: subzone s ¥
? ‘
i i
g : ¥
§ ;i
ﬁ?z& ); gt
7 il
+ 4
i\
Rl |
s ." o
A
-".. ‘J
I S5 FaD _
l Gephyrocapsa oceanica sl
i
Liushuang ] ,

Formation i

AR =1 |
| BRUNHES [ MATUYAMA
2.

(Ma) 0.78

Bla-2 YXZRHALEARE - BUCLTEDHE s A ELFTRAL
HBAE o b kR R LB HBBER (H30 2RF)




=
&
<

Ma 0.78 099 ~1.07§~1.24 1t

reappearance

G. oceanica

v

SMalve—e_~Gr. truncatulinoides
G. zone

J -

NERN—E R RTHRE NEER EKRKER




£ ol g3 B
§EZEsscs 2 &
gk | = [EENSZN %
NIN21
- =0.26 FAD E. huxleyi
Ma 0.78 0.99 ~1.07%~1.24 1.77 H -
" ! i - - ] » | ; —0.46 LAD P. facunasa
| Brunhes saramillo3S IR [N O'cuvai :
/ / Gilsa o [a
[

=0.78 Matuyama/Brunhes|

/ !
N23

| |—0.99 Top Jaramillo

N22 —1.03 Top small Gephy: 7

™1.07 Base Jaramillo

/
/

=
NNI19

[_1.17 Tap Cobb Mt.
= 1.19 Base Cobb Mi.
—1.24 Base small Gephy. Z

reappearance

|
| |
I |
I I
| / ! ETRA
/ | :
| I
I
I
I

G. oceanica | / "
E a
"' FAD ~ERE o
G. oce;émca 2 £ e D
9 > B~ = - Z O = 1.77 Top Olduvai
I L
;
A o frun
ERER
L 213 D408, P tina
E l\']\'ls_ 2.15 Base Réunion

—2.46 LAD D, penia
NN17|_ ;551400

— 2.59 Gauss/Matuyama

surculus

N21

=278 LAD D, iamalis

w
= - 3.04 Top Kaena
é NN163.11 Basc Kacna

~ 2
AV
a ( ~ = L 3.33 Base Mammioth
F 3.35 FAD Gr. tosavnsis

= 3.58 Gilbert/Gauss
™ | e LADIR
< NNIE_ 0% pscudousbitici




R| NNI18

> V4
W’ﬁ (w.

A Bl 3

g R TSy S 9

2.46 LAD D. penta

S { - 7 3 5 L A R E R Dbk T |z i
AN {FTE| <4 cl{ : SE|ldsg88c g
= i = = = B _
SIEEE #a | &0 mm | me | ee | ek | 2| B3 gggz—g‘gg £ 5
2 . . | E = —— " =~2EREEN s
we 0:0/ = .
P F E %,
0.1 = e NN21
0.2 =
0.3 E— A | HER | wEE 3 0.26 FAD E. huxleyi
04 = i ..: NN2O
E ‘= 0.46 LAD P. lacunosa
2 E " =
B = [ Ie[R alx
0_ =
0.8 = —0.78 Matuys Brunhes|
=B ZF RS AR ) N23
0.9 = 2] k&
1.0 : i ] —0.99 Top Jaramillo
e = — = 1.03 Top small Gephy. Z
iE BB ol e N22 e T 1707 Baye Jaramille
E L] b | i.17Tup CobbMt:
. - =
12 E- P iamg =~ F 1.19 Base Cobh Mt.
= B kX 34 o & B 4 ——  [1.24 Bascsmall Gephy, 7
L3 &
2 H = = a
E kP A 2B kB 15 £ 5 E
Ny o= o oex ""J = e o L6 E- KERE EFRREFIHANERE NEHA é ‘ _
=S Rl 2l 170§ B e
7‘ —-r r2 ) ‘Fm E:,— _‘,: A g E | e _ - = 1.77 Top Olduvai
2Z_ £ TF = = E T I
4 R - . o o E . Base Olduvai
Ak om BEFEE 3 1os BB
= [ 2 i I trunca
i y‘ 2 l—‘ Al i—
lJ L Z:l' -+ m;é -tE/\ = L b= 213 D.105. Pullniatina
E": - % éi %Er = 2.15 Base Réunion
i % 4 TR ] S
2
I =3 A Sy S
o

NN17

-y
A

LAD D. surculus
sauss/Matuyvama

2!
2

EAEEEES bk kMR K

N21

[~ 2.78 LAD D. tamalis

MN
= O
|

%
%

—~3.04 Top Kaena

31 — e NN16|- 3.1 Base Kaena

5 A + i AR

3.2 | o e B = 3.22 Top Mammoth

33 %*'ﬁ L 3.33 Base Mammoth
= [ 3.35 FAD Gi: fosaensis

34

3.5

1% || |- 3.58 Gilbert/Gauss

4 |4 g | s LADR
37 = L I & NNI5 +95 preudoumbilica

ed

e I
}l




L
v\‘P

-%g;

[ )
K3

&
44).
&

PEFEE = HEN e REFR LA L AR

RENEHE T A2 sy (NN16) | - ot — & % g Ji—Lr;.’iJ’im U
374 5 8 (NN13-15) | k7 £ 42 o

- BEFEiEr= za‘;/sa;‘Jm P}:%—/“’fik”é] PRz BRAREL BT R 2
oo R E R R FRA3E2 MapREpen- BB KA A o

- BBEFEE G  HENTEAR-BHIEERE OB AEE U]
i%ﬁ%%ﬁ*i@%’ﬁﬁigéJm%ﬁ%#?T#&N&QA
LI R RN R AN R

o A 4 ETR [P M@ ko e EZ3 2 DX e MR = b
B RIS EN G2 T EEE, oAz CiEGeh T &
ER e TR RIBH I EN G TR BEA
A Be - EEA S B CHZRA O B A MR
RvRivs 2o Bh > Bhd T2 FE L LK FIRE B4
Birx e > #HRDN L REET FE tfL2 P3Ny 2k - €%




	台灣東部海岸山脈及西南部麓山帶第四紀磁生物地層剖析�The Quaternary Magnetobiostratigraphy of Taiwan：�A Profile from Eastern Coastal Range and�Southwestern Foothills Sections��謝凱旋 、 洪崇勝�      Kai-Shuan Shea  and  Chorng-Shern Horng �         經濟部中央地質調查所  中央研究院地球科學研究所
	投影片編號 2
	投影片編號 3
	本次報告主要資料來源：
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9
	投影片編號 10
	投影片編號 11
	投影片編號 12
	投影片編號 13
	投影片編號 14
	投影片編號 15
	投影片編號 16
	投影片編號 17
	投影片編號 18
	投影片編號 19
	投影片編號 20
	投影片編號 21
	投影片編號 22
	投影片編號 23
	投影片編號 24
	投影片編號 25
	投影片編號 26
	投影片編號 27
	投影片編號 28
	投影片編號 29
	投影片編號 30
	投影片編號 31
	投影片編號 32
	投影片編號 33
	投影片編號 34
	投影片編號 35
	投影片編號 36
	投影片編號 37
	投影片編號 38
	投影片編號 39
	結  論

