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Sudieson the “Nautiloid fauna” from

Chunglioshiang, Nantou Prefecture, Taiwan
Hsi-Jen Tao* , Chung-Hung Hu**

* Department of Life Science, Taiwan University, Taipei, 10617
** Department of Earth Science, Taiwan Normal University, Taipel, 11677

Abstract

The present report describes two species of nautiloid, several species of
gastropod and bivalve fossils. They are as Kummeloceras taiwanum Huang,
Snautilus sinecus, n. sp. et gen., Entemnotrochus panchangwui Lin, Phalium
(Semicassis) japonium (Reeve), Semicassis gracilenta (Yokoyama), Ficus
subintermedia (d’Orbigny), Vipricardium taiwanensis Masuda and Huang, Pitar
(Pitarina) cf. arisanensis (Yokoyama), and Callista chinensis Holton..etc. The
studied materials were collected from the Shihman formation, middle Miocene,
located at Taken Valley, Chungliohsang, Nantau Prefecture, Taiwan. The present
faunais also associated with abundant of different mollusks, crabs, echinoids, rare
in fish-teeth, fish, brachiopod, algae and indeterminated bones. The supplemental
studies on this subject to be complete in a coming future shortly.

According to text-book: Principles of Inverbebrate Paleontology (Shrock, R.R.
et Twenhofel, W.H., 1953), the developmental series of nautiloid sutures, showing
propressive change in ventral and dorsal lobe from primitive Cimomia (Paleo.) to
advanced Aturia (Mio), and Aturia became extinct in the Pliocene and the modern
nautiloid form appears simultaneously.

Matsumoto et al (1984) proposed a phologenic series which showing to
progressive change of nautiloids during Triassic to the recent. According to him,
firstly, the genus Cenoceras as a basic root (Triasic) and branches out of
Eutrephoceras, Kummeloceras, and Cimonia. Secondary, during the Cretaceous
period, the genera Pseudocenoceras, Nautilus, Angulithes, Herocoglossa,
Aturoides, and Aturia are added. Those forms are mostly disappeared before upper

Tertiary, the modern Noutilus is known from the Pliocene (text-fig.4).



SRS 2005 VR {1 Y RETPE B WP SO AR

Henningsmoen, G. (1955, personal communication) a Norwegian
paleontologist has proposed an evolutional hypothesis, namely: Zigzag evolution.
which means the evolutional phenomenen is the sawteeth form, which progresses
as zigzag course. The auther is attempting to apply this hypothesis to the present
problem. e.g. The “Evolution of Nautiloid” is possibly showing a saw-teeth forms
either (text-fig. 5). It shows sometimes orthogenic evolution from simple to
complicate suture, and also might regressive from progressive, and complicate to
simple suture, vertically shows covergent evolution but differences in time variety,
divergent adaptation shows aso orthogenic phenomenen, with a same time
discontinued or/and continued, continued to discontinued. It is a rather random
approach of an evolution, lastly a new nautiloid suture appears in (Pliocene)
without a traceable evidence.

Key wards: Nautloidfauna, Nantou, Taiwan
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it % 4 it

#f A_# 4= 4 Class Cephalopoda
g% 17 % Subclass Nautiloidea Agassiz, 1847
#3412 p Order Nautilida Agassiz, 1847
#8517 4z £ Superfamily Nautilaceae de Blaiville, 1825
E k4217 44 Family Eutrephoceratidae Miller, 1951
+ F ¥ & Genus Kummeloceras Matsumoto, 1983
3] © Kummeloceras yamashitai Matsumoto, 1983



FIEH 2005 BRRT @ RREPEACE - R SRR R R

+ 4+ X ¥% Kummel oceras taiwanum Huang
Bl'<- > B 1-35-7; Bl'<=- > B 4,6,7,10; & B =
Kummel onatilus taiwanum Huang, 2002, p. 445, pl. 1-3, text-fig. 1-3.

Diagnosis : Shell body is nautilicone or disk-shaped, inflate with involute
coiling; the last whorl or the living chamber coveres about two-third of the total
phragmocone; the suture line is typical of nautiloid form except that the
mid-ventral suture lineis flat and with lateral end slightly protruded anteriorly or
sharply anguled; the lateral suture line without a distinct saddle or lobe but low or
long lengthened wave; the suture lines those towards the adapical end are deep and
simple. The umbilicus is deep and located subcentrally; the suture between the living
chamber and the phragmoconeislikely asatrail running down from an high mount.

This species is differentiated from Noutilus pompilius Linné is mainly by its
angulate mid-ventral suture line, the simple lateral sature line, and absence of the

=
‘é‘

/F/\B
A C

#& B - Kummeloceras taiwanum £ &g g 6 % ";a B -Cr T HHE M

recognizable saddle and |obe.

N

LR o
7

P R G BR8] o B 053] (involute) o %3‘. et ﬁsﬁ
AL AN L FEFA #%E#éw’? % 44 ( phragmocone) o %3t 7 A& 48 e < o
kLA, H - IR A E o Y AP ERITT T ER
Pl e n R Lo HaN e BB 248 RO ERERF D

% 35 (saddle and lobe) 2j ey dyghwn » > frgd @ e > fed v e k&
vORIRM A d B 2 kB aiﬁ%

Fo i D BT B OERE S Br45 ) 2 8GR ] (nautilicone) - & ¥ 5% (involute) -
£ % (livingchamber) * + > & Fl 4 % 4a (phragmocone) [ & % i 248 ch=
Aa\f‘:."lif’%’i‘?ﬁ”_ﬁﬁﬁfi"‘—l—g GEAAFA o 2+ RR e Bl 54
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BT BEERI o RILL AL B Y L HARER TE
P B U RWEn MERA R AR HE S PEL D e B RS A
BRABAL LT Bl v Bk 2 LA RS ST D F A R 4B
A 0 @B F 0 (saddle) £ 4% (lobe) ALK kB ARG il -
eAxe & v | (adaptical ) RI4RMEH + o AL RE > FRELEL 7 HH @
# % (archamber) d MER RS B3 2 A K F o ﬁ;n*_gﬁ?;pf SAPHE 0 M E Aol
Aed N eI B AR LA BF B - e FFEFR o

Rl A NautlluspomplllusLlnne Ve HAS R < fEsg e e B
MERIFFHF AR op AR HGHEML TE 245 RS E DA
EAbdivabe g, e H o 5245 Rlaipe AL MEEF L (saddle)
2 4 (lobe) » ¥ 3 b en%*d > L < @mdRtg ) o (e BTF v R | (adaptical )
PIE & & B A o /B‘»T\/)E‘"P s Pt ag dem A OEHAL -

~fE eneh A5 28 F 55 2 Kummloceras yamashita Matsumoto (1983) ~ K.
yezoense Matsumoto (1983) %2 K. kamuy Matsumoto (1983) - i #77] & f& ¢
PL R RSN N, R Ko kamuy 5 - BEAAKTE > wH 24
B el L el e etk B R A o

RIE T AERM S o L S R B 2 R A AR H
B+ B/ 13.85cm > &) B 4F 11.05cm v B (F v 2 4R ) 8.9cm
cl @ o B B R 9.7em s o] B /E 7.80m o BT B e

&L F R K (1997, 2002) WE R FREME TR D gL
(BA2g* i S -2 g2 #2-8 ) &3> Kummelonautilus (=

A

as

Kummelocerass? ) B ¥ 4 - #3748 1 & %+ K &% (Kummeloceras taiwanum)
4 “Kummeloceras” s & M P xR 2 7 % = & k@ ) 2 ( Matsumoto,
1984) o A2 i F HAL N MATP P AR e o F AT AR B SR o
B LN Ry iR I- BEZHP o

A2 R &+ (D. Matsumoto, 1983)#7 ¢ 4 » # /4] 4 : Kummeloceras
yamashitai Matsumoto (1983) » & = (Y. Huang, 2003) *~ = H#% < ¢ #-H 37
B = : Kummelonautilus taiwanum Huang > » # /&4 B & 5 Kummelonautilus
yamashitai Matsumoto, 1983 - . 37 %A £ > p a2 P » F 4 o

Bhge  Rrarrifbh 577 FHRERLL L EMAE -

B igea AL Family Nautilidae de Blainville, 1825
# 5842 & Genus Snautilus, n. gen.

Diagnosis: Shell body is globular to subglobular in outline, strongly involute
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coiling; the ventral surface is inflate, fish-belly form; the peristome is broken off
but suggest alarge living chamber, which covered the phragmocone by its laterally
protruded margin; the umbilicum is deep and small, funnel-shaped; the ventral
suture line is largely arched and rounded slope down to the lateral surface; the
lateral view of the suture line is extended from the ventral margin to the umbilicus
with a shallow concave curvature.

The present species is morphologically differentiated from Kummeloceras
Motsumoto (1983) (present text) by its globular to subglobular shell; the
mid-ventral suture line is largely arched, the lateral view of a suture line is
concave and ended in alittle siddle before the umbolicum.

P B FlaRA & LRI, 229 8k > £ ) (involutecoiling)

T H Egagil A chE 48 (nautilicone) - # v ] (adoral ) #4p - e H < FI§F4)

e > H 24 A R E S F >4 (phragmocone) - "Lk 5 /J# S e g g
7% SRR E A lPﬁmé;b‘ﬂd ke vl (adoral) RV £
& v ipl(adapical )% & > £ - /] ¥x¥%(saddle)m = » It o & kg F enL(saddle)
% % (lobe) i) 3| o 3L fg’;,;i;a:r‘ gk B 2n g B % (living chamber) #7
BA o F v REA A -

F i o %,;n‘}f'lﬁji:tﬂjg“ TRzkA, ek, g > 5 - B A 4 a2 g (living
chamber) » & fenit 6 BLE X FIFA, 0 RIES X BH - INavRit > ¢ Flf 54
2 E A S i"é' o & 2 A eEgaged ;¢ (nadtilicone) o & & “fg;g S ALY B S
HAIkand A %3 RSN E S ¢ L (mid-ventra ) v T o BRI
587 o HARRI G N L REMF b (saddle) % 4 (lobe) afhid » 2 R ¥ Mk
A0 d PRI e R  RG KR, 0 LR 0 AR P L TERIR A R
%™ o % # (siphuncle) = » § # &5 » 23t § %44 (phragmocone) 1@ & o

vedi t A ERE ) i 22 Kummeloceras 2 Nautilus v d > H 2048 5 Flok

RLRA o R A B ERME R A RN . 2L Rl REN
¥l (saddle) % 22 (lobe) ot o EREER SRS RE 0 RE L IR
tgoloo BRI o BRIV 0 R SHAL e

%7 Sinautilus sinenicus, n. sp. et gen.
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[ PRt
SRSV R

® F§#g 4% Snautilus sinecus, n. sp. et gen.
Blw- > B 489; FFF =

ARG - B REDRE XMWY A~ iR £ o Kummeloceras
taiwanum ( &~ ) 2 H v SN0 - g s R ....%ﬁg,%?k—%ﬂfiﬁﬁ
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LR
AR REE (R Moore 1960) 24t » & F3td g x T X » {57
RPEL i d  maEL I FEY ey s ¥ LR
AR Z BB BN A Lk AL - B AN = BAEMY TR
MR > 2% 2 2B BMETHEF S407 SN > AT E -G
FERAETE PR EHREESR > 975 hit 2 PR EH
2475 #3£%  (Hayasa 1934) ; 2+ (Tan,1971) -~ (1997) -~ 2 (1980)
TR AT AR T MR o “fiﬁfﬁ»@k%q v R 1SR Rt 0 W E B
LG o R H Wb o] AR E BEEEOEM S 5 RS R s o Bl - 2
ERPORL FF AR
gLl E R R Ry 2R s

AL A DMt AE S R
TP i FFGFAF MR 1 ey

4 #ﬂ?@fi4 (ShrocketTwenhofeI 1953) B+ — SR BGagT ek & AR

'p_
o HAN - BT R R e h > HE AR LD FHEDL L
jeo B a g e Md Cimonia 2 ('%ﬂ)j:NWM§j(ﬂ%ﬂ)d:I
BAL LA REMERd fHEEL G L (saddle) &4 (lobe) iz &k

BEAGE - Bl B N 3 AT A X R E o b4t R
Nautilus 3] » B ERenipE F HF 2 F P LR ERALE > =+ 3 Rlah
MERPIFEFLEZSYY AR B - A AP RFRE 0 EF TR
wE LR ZET 3 M aE Lo B o
>+ % (Matsumoto et al, 1984) B+ — B Bg8g4% £ e % st (3B )

7 Hie LA hd Cenoceras BaF 2 T 22k > Er0 FRPIFE L B2
## : Eutrephoceras, Pseudocenoceras, Kummeloceras 2 Cimomia 4, » I v ¥ &
fo #px B 4c 3 Carinautilus, Nautilus, Angulithes, Hercoglossa 2 Aturoidea % 5
e 2 3= AHRA LML= > £ 4 Eutrephoceras, Aturia i* i ¥ #7+
m e »@ Nautilusd T e e R W ¥ Fonr i P are 40
I IR Nautilus ek 3¢ -
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W{ Aturia
—_— , Eoc..pjj
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N w 2
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L. Eoc.
N— Aturaidea
L.
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' L. Eoc.
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L. Eoc.
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/\d< "~ Mio. U K
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U. K-Tert /\,/_’""'\
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LK

_
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L K-
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"% & % Class Gastropoda Cavier, 1797
o @, 77 % Subclass Prosobronchia Milne Edwards, 1847
g~ B B Order Diotocardia Morch, 1865
(=477 X_P Order Archaeogastropoda Thiele, 1925)
3 7 1% #1 Famly Plearotomariidae Swanson, 1840
22 % Genus Entemnotrochus P. Fisher, 1885
&~ & E% Entemnotrochus panchangwui Lin
Bl»<- > @ 1,358
Entemnotrochus panchangwui Lin, 1996, p. 24, pl. 2, fig. 3a-d; pl. 4, figs. 3a-d. Ha
et Tao, 2003. p., B*= |, B 1,5,6; B I, figs. 4,6. (& ¥ )
R A RPN S HO R S B E MY AR S AT
PHEFRe L - B Rk BF AN AER (2003) b FE 36
i e 'ﬁ S o R Rk - B AT o U A BRI B R

A e PR AR T - e R AR A - BRITEE 2R

i~

Bod P RR- ¥y A PR PR R AL TR R AR R E S
Adenchi o fE TR RBE Lk (selenizone) o % FHI LK hd
)

m: &= 2 /% 948cm:> & ® /&£ 7.32cm> % =
g
Bh i ho A PR AR S § AR ERAE

H w3 p Order Monotocardia Mérch, 1865
¢ *g & 37 P Suborder Mesogastropoda Thiele, 1925
B #4342 # Superfamily Architectonicacea Gray, 1850

2 #4344 Family Architectonicidae Gray, 1850

# #5142 & Genus Architectonica Roding, 1798

2 42 #i% Architectonica perspectiva (Linné)

Blw= > B 1
Architectonica perspectiva (Linné); Makiyama, 1960, pl. 91, fig. 7; MacNeil, 1960,
p. 38, pl. 1, figs. 18,22,26, pl 12, figs. 1,7,11; Shuto, 1969, p. 96, pl. 1, fig.
4,8,15; Hu et Tao, 1991, 73, pl. 20, figs, 13-15.

R BRMIAERALEREY BRTE A BBETE 93 516
T o A2 TR R AR G - BE L E T 234cm B 0.95cm 3 %

15
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BoBmAiF AR EEGIIBERFENT RN X BT
F - iEhSOPRERES > B R ERHEY > B2 s iEs S
FREIRHES o AR R A IR E > ARG - ORI
FOSRER P REARE Z g > A R R A A B .
AFBIRANER—FTE (LA XA L EIRAY PRI RE

B 713§ Family Cassidae
¥ 12 Genus Phalium Link, 1807
A% 17 17 Subgenus Semicassis Morch, 1852
% 17 @ 17 Phalium (Semicassis) japonicum (Reeve)
B = - [§ 6,8,9,13

Semicassis japonica (Reeve); Makiyama, 1960, pl. 89, fig. 3; Kira, 1975, p. 5, pl.
22, fig. 4.

Phalium (Semicassis) japonicum (Reeve); Kanno (in Hatai, 1973), p. 231, pl, 21,
figs. 1,2; Hu et Tseng, 1991, p. 17, pl. 2, fig. 5-8,10; Hu, 1992, p. 1310, pl.
224, fig. 1,2; Hu, 1993, p. 1508, pl. 256, figs. 10,11.

E D AfEAEH /J~‘:“L7§ N EE AR S T:{ B 2.5cm

B =+ ,ﬁ_if‘_ 18cm: -] ¥ & 2.0cm~ 1.63cm > & 437 o lE L § MM E 9

A2o—- o> BA 33 A4ABWRE - FBARIE ZIFA B S XA mr [f

’ ’k%%ﬁ AAFPIERAY R R - B Ea ] R B ORIIRA -
CEATERLE RS Z P AXBEP 2P P F A (TagaFr.) (2
FEATE ) CMAFEP ARLE

o 4
A

A% 47 Phalium (Semicassis) gracilenta (Y okoyama)
Bl<= - B 34
Semicassis gracilenta (Y okoyama); Makiyama, 1960, pl. 89, fig. 4.
wEIABENIT G - BoREC MR- ML FRAMSE Y 3.82cm >

Bt BT 21eme 2 E T WL 4 FRIZ 22 2 b o SR L R
gARN s 42 SRR R FIF - MG Sgr 0 A 2 S
BMF -BORB XA kg o 3 MR RE S S RE -

AEE LG RFRS &i%d%wamamm)p¢$4g:Tk%
}éi (=#n ’H‘%]) P FTV AR LS Lo fgjz’;j\ﬁ%méﬁi%ﬁ_‘#{g,}%%%?

DU
R
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#8174z # Seperfamily Tonnacea Linné, 1958
3§47 4 Family Tonnidae Linne, 1758
384% & Genus Tonna Briinnich, 1772
% /4 3842 Tonna cf. allium (Dillwyn)
Bz > B 25
Tonna allium (Dillwyn); Makiyama, 1960, pl. 114, fig. 2; Lindner, 1975, p. 50, pl.

25, fig. 5; Hu et Tseng, 1991, p. 18, pl. 2, figs. 8,14,15,17.

e L AEEME G - B %70 2 BT A BRI 0§ 3.660m
A ;é_43_3100m’ R end) 35 BOE o WA 23 3K miTA o R
Fl- &= CRBEFEW N Rl G AR ORIV HEF o &
TR R %i#&%#’fd °

AFEEF T T e kA (Huet Tseng, 1991) -~ 4.1 (Makiyama, 1960 )
s 4 A7 2 ®7 Rk (Tonohara)

34

FRTEE R O RANER X TE

#4347 44 Family Ficidae
#+ 43 1% & Genus Ficus (Bolden) Rdding, 1798
/|- = 45 £% Ficus subintermedia (d’Orbigny)
Blw= > B 7,14

Ficus subintermedia (d’Orbigny); MacNIlil, 1960, p. 60, pl. 8, fig. 13; Lindner

1975, p. 50, pl. 25, figs. 6,7; Hu, 1993, p. 1509, pl. 257, figs. 19,20; Abbutt et

Dance, 1985, p. 121.
Ficus taiwanica (Yokoyama); Hu et Tseng, 1991, p. 17, pl. 2, figs. 11,12; Hu

1992, p. 1382, pl. 238, fig. 16; Hu, 2000, p. 13, pl. 3, fig. 3.
WwE ﬂ\ﬁé*’“%ﬁlﬂ—;e’%—’l\?

B 4T 2.12cm > E g IR A AT ETE

TRl - ffiln\ﬁiiﬁ % 45cm b o=

TR Aok RA R 0 KRR o
WGl EREMA S22 - > 93 23 3B WA ¢ FIEE o KT
REA B Ee R o BARF L FA R R R G

S
RS e o
~ 8% %35 5 Ficus taiwanicus (Yokoyamal) (Hu et Tseng, 1991) - ie &

# e 5 F.subintermedia (d’Orbigny) (Hu, 1993) - & & 5 & = ) 43t »

B i ami o AN ALK Y FE R - A7 L (MacNel, 1960)
LA BT FTE K o

AFBIRAER—% T F (£4) kED 102 0

‘V)L ‘\4
e e
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77 X_Iy P Suborder Neogastropoda Wenz, 1938
= 1742 4 Superfamily Conacea Adams, 1853
=474 Family Conidae Adams, 1853
=48 & Genus Conus Linné, 1758
B < =% Conus oinouyei Yokoyama
Blx= > B 10
Conus oinouyel Y okoyama, 1928, p. 30, pl. 1, fig. 16; Makiyama, 1960, pl. 87, fig.

o AN Kk e R g7 I I - N BN L A < 3 SN L R I L DA
R %3 ;%f:;_f P T L R RS o
v #2485 B L 5 L (Yokoyama, 1928) 4k £ A0 4 47T Ry & £ -
B ik 3 s X RSP R (B EEE ) o R E 40cm- R A B 4E 3.23cm
W) o 5 T-8 BAEF LA 0 LKA TIF 0 A bR R .
BA AR A TR o i % o - LN 50T T
s 3447 kiFE 100-150 = ® F o

g 4 % Class Bivalvia
¥ 25 47 % Subclass Pteriomorphia Beurlea, 1944
#Ly4 o Order Arcoida Stoliczka, 1871
% s 4Z 4 Superfamily Arcacea Lamarck, 1809
% s L Family Arcidae Lamarck, 1809
4734 % Genus Anadara Gray, 1847
2 716 17 % Subgenus Tosarca Noda, 1965
& + 21 4734 Anadara (Tosarca) sedanensis (Martin)
Bl<w > B 7,9
Anadara (Tosarca) sedeneusis (Martin); Hu, 1993, p. 1516, pl. 258, figs. 9,11,
13,16,18-20; pl. 259, figs. 1,2,4,9,12-13; Masuda et Huang, 1990, p.150, pl. 1,
figs. 5-7.
EIAETG - B ADEY AR E S e HRE KR
33cm: & x £ R 5 2.88cm ;v R E IR > m S TR 0 2 SR EAN A
TR R R DG o B I E R .
AL TEREFRT LR MRAE (¢ ATE ) gAY AL AR
ek o 3w 2§ (Masudaet Huang, 1990) » R4 2 7 427+ & (@ #78 ) o
P4t (1933-35) » L AfAA T w F A (L AT ) o H BT AR A A 8 A
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FrI#HAEA7 R EP A2 7R i L F) 5 %085 o

2 ¥ Iy % Subclass Heterodonta Neumayr, 1884
&34 P Order VeneroidaH. Adams et A. Adams, 1856
s Ep 3542 4 Superfamily Leptoncecea Gray, 1847
/| & ¥4 Family Montacutidae Clark, 1855
‘|- & ¥ Genus Montacutona Y amamoto et Habe, 1959
-] & & Montacutona cf. subelliptica (Y okoyama)
Bls<= > B 12,1517
Montacutona subelliptica (Y okoyama); Oyama, 1973, p. 98, pl. 41, figs. 3,4.
WEIAERMIF B LT AT I R TR A 2]
—‘ﬁ » 3 0.55cm > £ 0.80cm > = 7:{ 0.88cm > & 1.20cm - & 0 & 2A&Rd > 3
BEARG > A R e 2BERT P ALALATATE ({FT2) - 7

1

£ Corbicula (C.) japonicaPrima sz e B 800 » 7 v ~ §i ~ L gk 3 o

d

=
oo

5 kig4z 4 Subfamily Cardiacea Lamarck, 1809
§ k¥4 Family Cardiidae Lamarck, 1809
£ +315§ Genus Nemocardium Meek, 1876
2 71 37 % Subgenus Keenaea Habe, 1952
4 % £ % 15 Nemocardium (Keenaea) taiwanensis Masuda et Huang
Bz - B 3,611
Nemocardium (Keenaea) taiwanensis Masuda et Huang, 1990, p. 153, pl. 7, figs.

3-5.
wwE DB FFLAFSLIEEF 20cm £ 2.3cm A E F 73 0.5cm
ERAAEF =4 c BHEewn A ke RN BEEER

HIERAG B (ST AR R A B S 458 0 AR A G R el o
joy

£ . (Makiyama, 1959) ze

Foer R B ABAUEAETEN AN S 2k > AT PR Y

- #& Nemocardium yokoyamai Takeda # *t &

# A & 5 Genus Vepricardium Iredale, 1929
4% ~ & 34 Vepricardium taiwanensis Masuda et Huang
Bz > B 1,25,13
Vepricardium taiwanensis Masuda et Huang, 1990, p. 153, pl. 6, figs. 17-20; pl. 7,
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figs. 1,2.

ERIAET G A EMIBoFREA I AR 24 FF 3.0eme
£ 3.0cm > %] 25cm > ¢ “‘Ji % 2.55cm: £ 255cm > & % 1.8cm: /) f‘;‘]—“ﬁ B
1.45cm > £ 1.55cm - H A % 0.75cm - HTE A R I 0 @~ {8 % R L &
AG VR oA S A B3 B W o AfER v 2 § (Masudaet Huang, 1990)
FLAT AR BRI LA (P HTE) A HPEL TP %S .

—=\

& &4z #1 Superfamily Veneracea Rafinesque, 1815
% 154+ Family Veneridae Rafinesque, 1815
&~ 154 Genus Dosinia Scopoli, 1777
& % 4 < 34 Dosinia cf. chikuzenensis Nagao
Bz > BB 10,14
Dosinia cf. ckikuzenensis Nagao; Masuda et Huang, 1990, p. 154, pl. 9, figs. 14,15;
Kunno et Chung, 1975, p. 32, pl. 2, fig. 11.
Dosinia (Phacosoma) chikuzenensis Nagao; Kamada, 1984, pl. 94, figs. 8,9.
EIAERF OB ARASEA R A ARE A 2 A HF Y
1.85cm > £ % 2.0cm - ] & 15cm > £ 1.6cm o i3IS p S A 0 BT )
ALK W SR A S AR, P RRA PR A K o A
:}é\ﬁkﬂ (Kamada, 1984) 482 7 47 p &4 VB A (T 378 ) ~ 2 W
4 (Kanno & Chung, 1975) % & (Leu, 1982) 7 4F & >t & A & L & (rdT
) o A BAE DR RS B .

-Erh\

vg“\
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¥ < 3156 Genus Pitar Rémer, 1857
‘% < & 37 4 Subgenus Pitarina Jukes-Brown, 1913

fr 2L §F < ¥ Pitar (Pitarina) cf. arisanensis (Y okoyama)

B2 - B 15

Venus arisanensis Y okoyama, 1928, p.79, pl. 8, fig. 6; Makiyama, 1960, pl. 94, fig
6.

Pitar (Pitarina) cf. arisanensis (Yokoyama); Hu et Lee, 1990, pl. 220, fig. 2

1,3,4,5; Tao et Hu, 1992, p. 1088, pl. 188, figs. 1,3,8,12; Masuda et Huang,
1990, p.157, pl. 9, figs. 9-11.

cH ARG - BRI A S B %
% 3.70cm B & 56 1.20m o £ TE b AL » @ o 4
i s~ A A B I ind £ o

A% 4 # L (Yokoyama, 1928) #F 2 & *

PR L o ITRFRTEHELE P RTE 2 T INAT
w7 dptRtkai E oo

Rt
¥
ul

3 2 35 Genus Callista Poli, 1791
¢ # 31 # 34 Callista chinensis (Holton)
Bz > [B] 8,12
Callista chinensis (Holten); Makiyama, 1959, pl. 62, fig. 1, Makiyama, 1960, pl

94, fig. 1; Shuto, 1981, p ~ it # & 57, N. 89, fig. 12; Oyama, 1973, pl. 45
fig. 1,2.

Callista (Callista) chinensis (Holten); Hayasaka, (in Hatai, 1973), p. 97-108, pl. 6

fig. 8

ed i AERA S B Y 2 kot ¥ § 1.60cm> £ 2.35cm- ¥ & %4 0.7cm
X3 EPZ 82 FEAND & RFEANC LT E M S 0 B F
THEE P ERERPUE RL LR WP AT

hfend E ko d A TP AT R

%] Ebﬂﬁ);flﬁo {L— ﬂﬂ;—a@/w\l/ﬁ%
RANT a2 TE AR PR PEEE BRI

, S
= o E

) ] :

o

AT
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& 15 % Genus Venus Linné, 1958
L& 35 17 4 Subgenus Ventricoloidea Sacco, 1900
w3k & 38 Venus (Ventricoloidea) foveolata (Sowerby)
Bz > B4

Venus (Ventricoloidea) foveolata (Sowerby); Shuto, 1981, N. 89, fig. 10; Hu et

Tseng, 1992, p. 1398, pl. 243, fig. 8 et al.
Venus (Ventricola) aff. foveolata (Sowerby); Shikama, (in Hatai, 1973), p.

179-204, pl. 17, figs. 14-16.

€%iii\ﬁ;§_f“l~?”ﬁ—fﬁ’%%ﬁ§ 13a5 > % 1.40cm - £ % 1.40cm - § ¢

]
35 ¢ R SR 0 AR R ”ﬁﬂ’ﬁ‘ﬁfﬁé*ﬁﬁ%’%%

AL EFRIP A ‘}ﬁ"jir_—? & (¢ @ 378 ) 2 4 W g (FEre)
( Shikama> 1973 ; Shuto» 1981) 2 4 4 & 3= e © k& (Huet Tseng, 1992) >
AP A PHEEL PR AR AFAEASL00 2% 0 i o

F Sk BLAZ # Superfamily Corbiculacea Gray, 1847
¥ & #.# Family Corbiculidae, Gray, 1847
¥ k¥ Genus Corbicula M. von Mihlfeld, 1811
& Sk ¥ I & Subgenus Corbicula, s.str
% 7 ¥ & #L Corbicula (Corbicula) japonica Prima
Bl %= - & 11,16,18
Corbicula (Corbicula) japonica Prima; Oyama, 1971, p. 92, pI. 37, figs. 19-22.
wEIABABEMA PP 2RB L FRAFAHERT o R &
# 24 FF 090cm - & 0.97cm - | F B 106cm062cmoﬂv‘7‘<’ﬁ%¢w¥'
ELS

73

Fe e LI M s HAE LR RGN D S

SNy

El

Linth L B4R o G et B PR Bleardrt o 24k DR T
B G AT e

AER AP AFEEEE ((HE) BLT LAk GRAPN BT o
AR DR S G oA AR -

% 7 P /& Genus Dentalium Linné, 1958
%7 B (% P4 ) Dentalium sp.
BE- > B2
wE i AAP NI E o £ 0.8cm: 2T 0.280m > ARE I fodn o] o pEF
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?dﬁ%ﬁTﬁ&o%%é Chk o ERAEM - NS 0 W S A D LT
oo B A DR RAGE 0 R RS wR c BT TN B
At g o AW AR s 0 KIES0 ST T o ke B 100 & % o
Roks B3 2002 c A2 PATRHRBE GFURIRT AL

7 B & Problematica
Bl- > B9
w¥ - Bsskad M B %> £ 1.85cm > &+ E & 1.0cm >
B %A 0 (8 R G e TRERIRFIER A o AT i BTG G [l o TR

v

Ao PAE AT ARRETIG R WEFATEPD -
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Studies on the “Nautiloid fauna” from

Chunglioshiang, Nantou Prefecture, Taiwan

Hsi-Jen Tao* et Chung-Hung Hu**
* Department of Life Science, Taiwan University, Taipel, 10617

** Department of Earth Science, Taiwan Normal University, Taipei, 11677

Abstract

The present report describes two species of nautiloid, several species of
gastropod and bivalve fossils. They are as Kummeloceras taiwanum Huang,
Snautilus sinecus, n. sp. et gen., Entemnotrochus panchangwui Lin, Phalium
(Semicassis) japonium (Reeve), Semicassis gracilenta (Yokoyama), Ficus
subintermedia (d’Orbigny), Vipricardium taiwanensis Masuda and Huang, Pitar
(Pitarina) cf. arisanensis (Yokoyama), and Callista chinensis Holton..etc. The
studied materials were collected from the Shihman formation, middle Miocene,
located at Taken Valley, Chungliohsang, Nantau Prefecture, Taiwan. The present
faunais also associated with abundant of different mollusks, crabs, echinoids, rare
in fish-teeth, fish, brachiopod, algae and indeterminated bones. The supplemental
studies on this subject to be complete in a coming future shortly.

According to text-book: Principles of Inverbebrate Paleontology (Shrock, R.R.
et Twenhofel, W.H., 1953), the developmental series of nautiloid sutures, showing
propressive change in ventral and dorsal lobe from primitive Cimomia (Paleo.) to
advanced Aturia (Mio), and Aturia became extinct in the Pliocene and the modern
nautiloid form appears simultaneously.

Matsumoto et al (1984) proposed a phologenic series which showing to
progressive change of nautiloids during Triassic to the recent. According to him,
firstly, the genus Cenoceras as a basic root (Triasic) and branches out of
Eutrephoceras, Kummeloceras, and Cimonia. Secondary, during the Cretaceous
period, the genera Pseudocenoceras, Nautilus, Angulithes, Herocoglossa,
Aturoides, and Aturia are added. Those forms are mostly disappeared before upper

Tertiary, the modern Noutilus is known from the Pliocene (text-fig.4).
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Henningsmoen, G. (1955, personal communication) a Norwegian
paleontologist has proposed an evolutional hypothesis, namely: Zigzag evolution.
which means the evolutional phenomenen is the sawteeth form, which progresses
as zigzag course. The auther is attempting to apply this hypothesis to the present
problem. e.g. The “Evolution of Nautiloid” is possibly showing a saw-teeth forms
either (text-fig. 5). It shows sometimes orthogenic evolution from simple to
complicate suture, and also might regressive from progressive, and complicate to
simple suture, vertically shows covergent evolution but differences in time variety,
divergent adaptation shows aso orthogenic phenomenen, with a same time
discontinued or/and continued, continued to discontinued. It is a rather random
approach of an evolution, lastly a new nautiloid suture appears in (Pliocene)
without a traceable evidence.

Key wards: Nautloidfauna, Nantou, Taiwan
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