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Fig.4 Field photographs of the Takangkou Formation and the Lichi Mélange in the Loho forearc basin

( ) Blow (1969) /20 ; (common): 51~100 /20
Wade et al. (2011) ( 6) (few): 21~50 /20 ; (rare): 2~20
120 ; (present): 1 /=20
1600 , 100
(abundant): >100 Martini (1971)  Anthonissen and Ogg (2012) (  6)
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Chang (1969) in green are integrated for better age dating)

Gr. tosaensis .
D. surculus . Gr.crassaformis = = 1 1 L
P lacunosa smmmums me BN =@ = EEE
S.abies - e e e
o R. pseudoumbilicae =eetesemsa =a 0o 0 Dea _ g
iid P oy
W oB®EB ¥ Gr. multicamerata__ T Py =
ol R g2 W& | D.altispiraaltispira = O =
meezaR o@ S| Ss.seminuling = e s . B
S AE RSN T g Grcrassaformis K $ss 3 &4
[l CEELERRE SR By R T8 REDCTE =22 = 2=
g CCCCH T o H D
" = o e HYmom | o l.HMuHm
gl g ! ®o P lacunosa . -
S. abies .
FHK R. pseudoumbilica | .
: Ss. seminulina - -
S JUTR s s e & s 2= ¢ %S Gr.crassaformis | | I .
R. pseudoumbilica_____ I S EEnT RS S s %M wwmwmm:m L1 p
Ss. seminulina a D. surculus . . ¢ S _ RN I B |
Gg. nepenthes o . P lacunosa____ = . =
Ss. kochi a S abies - = O~ ~ ~ ~ ~ ~ ~
Sa.dehiscens - R. pseudoumbilica == an Sk~ ~ ~~ ~ ~
““““““““ ) ; Ie Q (T
_ Ja o T T T T T
= = i
ol th < 223 % <<
&K e
D. surculus™ T P
W 8 ~~| Placunosa S o ______uE=_=s s .
gk w —~ S. abies - a oeo @ momea @ S. abies "
g0 Ql~ ~~  R.pseudoumbilica= _______ =oe = =ee s R. pseudoumbilica___=.
u.m.I_w T Gr. multicamerata - - I g
Ly ; Gs. fistulisus = o ol ~
e : Gr. tosaensis LI I = ok =
D. altispira altispira = - - #0 =1
P lasns g === e T Ss. seminulina - - El R
S apies ¢ . Gr. crassaformis_________ IR SRURCL TENC eR 89
R. pseudoumbilica = s wess e ams ss mW g \«: m@wi hes S I ==
Gr. multicamerata P . . . 08 KQCAL o e D. surculus L .
Gs. fistulisus T T TaTTTTTT P lacunosa | CLLL I LaC RLLLCLR
B fosvuensiy _ w e " m o == S abies - G & Gaae Giae Hods weezenaasl o9
D. altispira altispira e R. pseudoumbilica__ ===l oo 10= [ 0=gewe =e0 eo
Ss. seminulina ES Gr. multicamerata - " " omEm
Grcrassaformis v 7 e wan i w wom 1 W12 00 &K . . oo Gs. fistulisus. ] ..
Gg. nepenthes -~ = e 2 2 Zag : Gr. tosaensis = B :
& < EE e D. altispira altispira == => L
g < << de<<a<<, Ss. seminulina . e
B® g Gr.crassaformis -~ u n____ 0 = smalem Eee
1L & Oro Gg. nepenthes 1 e . =
B T Placunosa e e Gq.dehiscens = ________
$8K B PANSS SSSSS NS S ;tacunosa b " -
B e e T e T e SAe I oISI R s A S. abies ____ S . . - =m
CCCCCIICTTIEITCCIICEITILIECCC < R. pseudoumbilica . - - =3
salassanslieclchans GF. multicamerata___ = N Eo
Gr. tosaensis = B
D._altispiraaltispira 4 ___ HEK , B ZASAAN NN
. Gr. crassaformis 1 - oofaenoay S =
" Sa. dehiscens - m Sa. dehiscens sl | "IN - 7
g =
£l B e el
= = sl ~ = s RS ] B s| ~
= Ems =~ i =4 A | SR e s -
24 T i g s | Eps | e G 2o e
& e 2 N 1L ge= 25 5 53w 5 PEES g
3 co H $ER == g< < <<EE K =
MMA < <<

Fig.5 General lithologic columns and distribution of microfossils of the Loho forearc basin (Samples derived from
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(1~6) AT17a: (1) Globorotalia tosaensis Takayanagi & Saito; (2) Globorotalia crassaformis (Galloway & Wissler); (3) Globorotalia
tumida (Brady); (4) Globigerinoides extremus Bolli & Bermadez; (5~6) Dentoglobigerina altispira altispira (Cushman & Jarvis) (7~11)

: (7~8) Globorotalia tosaensis Takayanagi & Saito, AT06 AT10; (9) Globigerinoides fistulosus (Schubert), WJ21; (10)
Globorotalia multicamerata Cushman & Jarvis, WJ20; (11) Globigerina nepenthes Todd, WJ24, (12) Sphenolithus abies
Deflandre, WJ23 (13~21) : (13) Ceratolithus rugosus Bukry & Bramlette, LH13; (14) Reticulofenestra
pseudoumbilica (Gartner), LH15; (15) Pseudoemiliania lacunosa (Kamptner), LH15; (16) Coccolithus pelagicus (Wallich), AT12;
(17) Helicosphaera sellii Bukry & Bramlette, WJ02; (18) Calcidiscus macintyrei (Bukry & Bramlette), WJ06; (19) Calcidiscus leptoporus
(Murray & Blackman), LHO7; (20) Discoaster variabilis Martini & Bramlette, WJ24; (21) Discoaster surculus Martini & Bramlette,

WJ26

7 (1~11) (12~21)
Fig.7 SEM images of planktonic foraminifera (1-11) and polarizing micrographs of calcareous nannofossils (12-21)
recovered from the Loho forearc basin
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4 3t i ,
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?
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Fig.8 Two seismic profiles cutting across the North Luzon Trough forearc basin off southeastern Taiwan (the location

see Fig.1)
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Stratigraphy of the Loho Forearc Basin in the Coastal Range, Eastern
Taiwan: Recording Tectonic Evolution of Active Oblique
Arc-Continent Collision

CHEN Wenhuang *2, HUANG Chiyue 3, LIN Yenjun®, YAN Yi!, CHEN Duofu’, LAN Qing"?,
YU Mengming® 2 and QIAN Kun''?

(1. CAS Key Laboratory of Marginal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
China; 3. Department of Earth Sciences, National Cheng Kung University, Tainan 701, Taiwan, China)

Abstract: Forearc basin sequences in the Coastal Range include the highly sheared Lichi Mélange in the west and the
remnant stratified forearc sequences in the east. They demonstrate the tectonic evolution of the oblique collision between the
North Luzon Arc and the Eurasian Continent margin. In the middle part of the Coastal Range, the Lichi Mélange crops out not
only in the west of the Loho forearc basin, but also in the center of the remnant forearc sequences. Detailed field survey and
micropaleontological study are conducted to understand the temporal and spatial distribution characteristics of the
sedimentary sequences in the Loho forearc basin and the mechanism responsible for such characteristics. Based on
micropaleontological study integrating both planktonic foraminifera and calcareous nannofossils, the mélange unit and the
remnant forearc sequences in the Loho forearc basin can be assigned to the Early Pliocene (4.3-3.4 Ma) and the Late Pliocene
(3.4-3.0 Ma) in age, respectively. This result indicates that neither the Lichi Mélange is an olistostromal facies coeval to the
remnant forearc sequences nor the Lichi Mélange exposed in the basin center represents the youngest strata overlying the
remnant forearc sequences. In the Loho forearc basin, the older Lichi Mélange generally lies west of the younger remnant
forearc sequences. This sedimentary framework resembles that of the Huatung Ridge-remnant forearc basin in the deformed
North Luzon Trough off southeastern Taiwan in the initial arc-continent collision zone. This indicates that arc-ward
backthrusting might have occurred in the western part of the Loho forearc basin before 3.4 Ma. The lower forearc strata were
thus deformed and uplifted as the pop-up Huatung Ridge in the west, while sedimentation continued in the remnant forearc
basin in the east during 3.4-3.0 Ma. The distribution characteristics of the sedimentary sequences in the Loho forearc basin
record not only the eastward backthrusting in the initial arc-continent collision stage, but also the westward thrusting in the
advanced arc-continent collision stage. In the advanced arc-continent collision stage, the backthrust Huatung Ridge was
further thrust westward and deformed into the Lichi Mélange which was in turn overthrust westward by the remnant forearc
sequences and the volcanic islands. Part of the Lichi Mélange was then exposed as a tectonic window in the center of the
remnant forearc sequences due to river erosion after formation of the Coastal Range in the last 1 Ma.

Keywords: Coastal Range; forearc basin; Lichi Mélange; arc-continent collision; backthrusting; biostratigraphy



