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A& 7FAF] (Class Ophiuroidea)™ 314HClass Holothuroidea), *3
Al(Class Echinoidea), &7FAF2](Class Asteroidea) % Hitirtg](Class
Crinoidea) F°] %3 9+ =3 &=(Phylum Echinodermata)®] 4&2
= AAAQD Bk B S FARSY Zpzke] ol & o A
d & A FERE M FASF AAAE I TK(Sprinkle, 1978). ©

= =dsto] Edtolojxr] A7l st
oz waA wAdstlen Axs A A vitte] 24 4
Atk FIEE SAM T F7F 7P ol dAA7MA of
2000 ol de] AnlrAbe7h Hais s 9low(Smith et al, 1995)
ols T HFEY T2 ={ AL o= 540 A

A7k = Aol FEi7E =7k ek v FARSke] dA =
w7 Al ek stube] ofdow A ETMAE s R Sk
CHLinne, 1758). sHARF Awnle7Mbe= FAGARD F2H5
(pluteus) TACA A FAWAE Kol A sfF-2<e %
U =49 widE: BV 9 SdE ZpolE Holr] wjio] &AL
U= o35 AAe 7Htval oAAXIY. oF Fef 3 E7hAbe] e}
2o S4B (disk)? Z(arm)o] &38| TEHaL A xH2 o F
9] #H(ossicle or plate)e]yt HlE =2 FE|Z(cuticle)® Ho] o
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FA Qlom 57 e FAFe] oFstAl AR A7l Wl AL
& A5 olyg AL FA FeH7] AEEH(Twitchett et al.,
2005). webA st B oiRiEe] #EL "olx wrhAl Ha
TEo] FAFOZRE REEM #o| nir)s BAE o]ld olf

of AwE7HIE A TR o] dAH de A HFO
2 HEHY] P, oiF2o] 45 =40 a1
sl s o] 3xpdA e wER B I T3 =g AEd
g m v £, 2009).

AvlE7AbE e 1 ARy AR el A dAl sld A E A <]
2 TS AAska dom, o o] f 2 deldA e 1947] FHHH
ol ¥ wHRIH A7t WgH o] gk St FAl 1960
do) 4RE A Eriabe Bl @ A7 AlFE e H (Rho and
Kim, 1966; Rho, 1979) 1990dt] Zd| |59 &3 #s AF7F
= o] (Shin and Koh, 1993) dA7HA %= & Avj&7Abelo] gk A
T s A ok AR Fule] AujETRALE g e dig
AT AL olFAXNA Far Jom AwETRALE Fo] EFHRAA GA
83 Gyl A e Aotk (Aunt €], 2009).

B odFeE A A37] LA F AF(FIT, Tl

AodEe] ou] e 409 He AwETRAbE (Y 9,

2009)3 F7FE wAE Aw|EIRALE A giE AR ERE AR

o tEo] o]E9 AMAAU Aol #F A A ] A
2l

o

1‘
A
\l

el BuschAduv 9, 2009 #FHx). FrHE A" AnErAreE §
A& E3bete] gl A EZHAE SES dFEE ZEo] S
ol FEX|Eo] glom o EojQld ZFA|(arm spine)s< 3 &g



A AER AEEI, 9950 EAA Ut e der) seyd wE
Solth. wEa BAY BEF oA "olx e S0 EojAA

e s diiield, o] "Wolx Uit spHEdMe T4

WA BT =2 AvE7A Y 23 T4l BE
of AAARN Fe7t SHsA HEd A E BN /e A
A4, #<=(radial shield), F<=(oral shield), ++=r(oral papilla) T1&
= Ao BEHO A vk weEb AnEvkAbe sH ol tiste] g
g T e AAE Y sl Holdle e A5 o

5L FUS] TG A AR o] hF Aze LFYA

e

Jm

J|m

L

An| &7 = Aol A Aol o] 27| 74A] vt A 2L e
W Fo g} HMEsheE AA A9 3ol EElItH(Shin and Koh,
1993). ol&59 #x & HAIAHTOE= A Yl AAE A

el Fof FH-EoF vk el AkelE ®olr] wjZel(NFEE, 1989), 7

2
of Ba®l F5F(HEE €, 2011; Kim, 1987; Kim et al, 1974;
Lee, 1992; Kanehara, 1936), =7 F(o]<dat 2], 2004; Yoon and
Rhee, 1982)¢] 3t ATef t&Eo] A4 A37] 2t 53 A JH
Aol BETrGAd g B2 JRE Azsieat AH.



, 2007).

¥ A= Tateiwa(1924)0l] olsto] o= A4 ol B2 At
Bl o8 A, &, B4 4, aAESA QA A7 SastA e s o
Sa(FFE 9], 1964; P53, 1970; Lee, 1975; A€, 1976; Ha-f
®], 1977; Takahashi and Kim, 1979; W33 2], 1979; Yoon, 1975
1976, 1982; 1 3]<d, 1982; Yun, 1986; A314 2], 1990), Ex <] A=
o thgh A A wgk thFstAl AtE Aot AAHA 2BH A A5 W
A AAE SHEA R dAotHARE ], 1964; Kim, 1965; Yoon,
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1975; Yun, 1986). Tateiwa(1924)= A AT A37] & -9 A7 &3

Ao AdEor FEsta A7)eE v ArIe T AN ST oR A
w3l A8(1970, 19753 Yoon(1982)& A371F& 7S, ¥
Felew, ddeweR FEsglon], 1§ Kim(1984)& W=eows
Fr1Swel AN SO (st o5 @A FuTaiolt sfa g9
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Study area

Alluvian
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~~~~~ Unconformity ~~~~~

Duho Formation
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Janggi Group

i
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KA

»»vvwv~+ Porphiritic Tuff

YV

Acidic Tuff & Tuffite

Intrusion

Purple Shale &
Gray Sandstone

Fig. 1. Geologic map of the study area. X-points represent sampling sites for
fossil ophiuroids.



Table 1. Various stratigraphic systems of the Cenozoic Pohang Basin, Korea.

Conglomerate

Tateiwa (1924) [Um et al (1964)|Kim (1965) Yoon (1975) Yun (1986)
Dhglie Pohang Duho
Formation Formation Formation Duho )
Formation
. Idong Eedong Idong .
YeOI’lll Shale Formatlon Formation Formatlon
Heunghae Daegock Heunghae )
Formation Formation Formation HagJeor}
Formation
Hagjeon
Hakrim Songhakdong Formation
Formation Formation
Cheongogsa
Formation
ghu“?uk Chunbuk Seoam Chunbuk
O M e Conglomerate Conglomerate Conglomerate
Danguri
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3. AvE7MAHY <4

3.1. FEYH YFFx

AvE7AME = SR Ao R wo] 3l= 57K

=
2 A AqkFig 2). A HAHL HE 1.5-60mm A
B!

H
it

BgaA 9ol o]FS S HelE AAE § AKEA &AM, 2
Aol FAY 5] £AE HEolstel FuAA B AAE A
M A% Qvkel, BAvE AL, BRARE A, Sakdwe] 5.
QurH oz AvBslels BS 93 Qi W] f7o] e S

_IE]_
(Phrynophiurida)®} #HA}H]F(Ophiurida)2 YWH Al H=d], A F9

T2 FHE JFE=Z dox glow Aiu dEsAY JHAE A Y-S
gl ek, sIAREZRAE, A EAR BT, Y AR E
7 &), #HAM R 22 THAE A A v 2+ (dorsal arm

W o
plate)¥ #-9-¢] =<(lateral arm plate), &<F(ventral arm plate)
sol dolzm FZAo] Ut EF Fol| whEhA T} Skt Alolof] 1
% ¥ (supplementary arm plate)S 7FA7]% 3t} w]Z(ventral
side)oll Al & df wjgkdy S Aloldle= 1789 FHF(tentacle
pore)°o] ¢lo] o]3re® #FH(podia)o]l Yo, Sl 2-15 7)<
¢H=r(arm spine)°] &o] ATH(Fig. 3).

=
e
)



A TF(dorsal side) RF FEFo|Y HEZ Yol 1
ol Ay e JAY =o] ot Avk of" E7HA e A TEld
(centrodorsal plate)¥} o= &4 5719 3}X| #(infrabasal plate) 2. &
F4d © Al 1A (primary plate)o] domw, Aol iR we} A 2
2} (secondary plate)e] A717]1% st} HESE 5280] ZEo] EA|SH
ojtf x=
plate) Atele] & Wol wel AnE7kAbe] o] of2] Fo] FEE At
(Matsumoto, 1917). TA o] wjZFol|= Zo] ¢ FH7MX] ddsie] &
¥} & Ale]e] ZFEH(interbrachial area)E =MoL glom 9 Fw
© B2 @so] 2y vk 7 3hER o TNds dS =Y b7

1. 1o :I
o] G0l Qlom Fme] 7)ol 124e] =+-3H(adoral plate)©]al

Eg9 ®mo

Oﬂ"

A%, Z4F(radial plate)d} 2] FH(genital

il

=

-z

I+
of 149 & (oral plate)e] Aot <&, S5, F-#o] U&= A4y F
5 YdGaw)olgl s I Eolli= X 3ol glar, X3 o](teeth)7} 14

2 Udth(Fig. 3-B).

Fig. 2. General morphology of a brittle star consisting

mainly of a central disk and five radiating arms.
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Centrodorsal plate

Infrabasal plate

Comb
papillae

Secondary
comb papillae

Dorsal arm plate

Adoral plate

Oral shield

Figure 3. Detailed illustration of morphological characters of an
ophiuroid, showing complicated plate morphology and
interconnection of plates. (A) Dorsal side view and (B)

ventral side view (modified from Yoo et al,, 1995).
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3.2. 4243 Ay

o] TF T3g Gk th(Fontaine, 1965). & 9] 7AW E7FALE] 3
(Family Ophiothricidae)dll &3t FTE53 o] Zo] 4

o Boluh & ofd) ol BE 2, I vlo] el ol

o Hgoz Fof Ju I THHAE T, WANEIAE
(Ophiarachnella gorgonia), BIAVE7}X 2] (Pectinura anchista))< T
A ATEES FolHe 45 BAdn T3 Zo e g JH+=

Av| B/ ) $BolE e nA e Fo] FHFAL ol 54

A7 25 FHFig. 4),
AvlB7Hbels wE Ak Aol de) wxshe Fild weh 3
=Sk vl AolE HRAthFig. 5). 53] ¢z A

g
w we Webehe] thkd FEo] A4sta glov], Wt 9% &
k|



A gloe 53] A A9 FElicke] tiEE diFAIHA A= FEA
v 87 AV F(Aphiodia  craterodometa), FA V& 7}A e F-(Aphioplus
macraspis), WAAT E7A e 55(Ophiura leptoctenia, Ophiura sarsi)
7F A9l 98% o]’dS skl JtH(Table 2, Shin and Koh, 1993).

A7tk els 52, &4, 7188k FEol v BtH(Smirnov,
2010). HAE Hx77F 98 =4 7|t o, AAsE 5
A= FFF7F AvlE7Abg e o fd ZAs= d-7F Bk R
Z}i+(copepods) ] B Fol AvErtAtelet A48t glor, b

HEed sAse dee stvue] w9 Comantula®t Comanthuss
T Atk oy AHEIMAEE XA EE FEEE A uigdd Ale
of 7ot =7, HAF sol dEA A

I o

il

Figure 4. Details of vertebral articulation
surfaces. Proximal and distal of single
vertebra. (A) zygospondylous articulation and
(B) intermediate articulation. (redrawn from
Lyman, 1882).
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Table 2. Four dominant ophiuroid species in different depth

zones of the East Sea (Shin and Koh, 1993).

Depth Species Total mean
{m) (ind. m %)
Amphiodi dmphiopl: Ophiura Ophiura sarsi
craterodometa macraspis leptoctenia
43-100 261 (£354) 27 (4+31) 0 24 (£26) 312 (4364)
(n=9) ®) (6 © @)
101-150 128 (+£147) 19 (£20) 14 (£24) 23 (£25) 188 (+168)
(n=32) (26) (24) (16) (24)
151-200 78 (£62) 17 (+14) 21 (+19) 34 (£28) 155 (£83)
(n=15) (13) (12) [©) (14)
201-250 61 (+66) 17 (£18) 68 (+59) 479 (+27) 195 (+89)
(n=22) (18) (14) (18) (20)
251-300 14 (+14) 24 (+20) 76 (+90) 39 (+40) 153 (£92)
(n=10) 6) (10) ) (&
301400 3(+9) 18 (+22) 75 (+58) 17 (+16) 114 (£82)
(=11} 3) ®) (10) ®
401500 0 9(+9) 66 (+46) 109 (+6) 85 (+49)
(n=11) © 0] (10) ®)
501 -700 0 5(x14) 41 (+32) 3(+4) 59 (£30)
(n=5) © @ “) @]
7011 000 0 0 16 (£27) 0 19 (£29)
(n=5) (©) (0 (@
10012000 0 0 49 (£61) 1(£2) 52 (+£65)
(n=5) © © @ [&Y)
Total =
17 68
Amphiodia
craterodmaeta
Amphioplus
macraspis
Qphiura -
sarsii 1
Ophiura J
leptoctenia N 16
i 1 ‘ 61
i Lo | i :
1 | 8
a8 wl g | 58
ze|Z8g @5 5ae - 3|8
28|5=9¢ 200 ol a8 R
ol sl Sis
100 200 200 300 400 500 700 1000 1500 2000
DEPTH IN METERS
Figure 5. Species composition and population

density of ophiuroid species according to the
depth of the East Sea (Shin, 1989).
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4. AT R A

4.1. AvE7IALY A9 k& AH

23w el X A4dGEA A e stdFd 23
B3 Sl 5 A9Y FE5olA oF 50 oA AnETAY g
e YA Fig. 6). AvlE7A sHA 2 oF3] A A 2 34 ¢
ojdT B HEH o|gTolA WHEJoH, AR AHS A= w2t
o] Wislol] o R TEo] FABOEFE "ol yrial, Ze| nt
H E3E of2] JiE EAEE ZoXA e AuHE AU =3 2
of A ow ZofJdd TSR F3 FeEo] Zo Fe] AbAlE o
Rom, FAH FEO] gFES BE FAs e & dEo] EAAYL
¢t (arm vertebra)®] R o] =2y e FulE AFEHAG JHA 5
= AANHGOA F 12704 Zo] AR & AAAQ] <ol H]

%Al
4 % nEE AvEbE SHNER BARA ST o HHE

=l

=
A BFe] Ao Hi FaAwe FrEo] L5 mEH] A %o
W, gRgon s FURI B PHSE ¥ BEE 1 BH
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Figure 6. Outcrops where fossil ophiuroids were collected.

(A) and (B) are sites from the Duho Formation, and (C)
and (D) are sites of Hagjeon Formation. Note that all sites

are composed of fine mudstones.
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A Fouk AnErbatglel FW(oral side)ell A YERGE ¥ 2 F
o] gz vl g oddEe] glnh Ao R Wolgls 57 ol
A FR7A Aol g sler § FHorE o TR #E0
o], <, fl7(adoral shield), T+5E5°] 2t Sl=wl, AT
olA AE EE] A oY HEL dFEo] EAA W 1 &4
oFoldls Aot 2ol ThAeE ¢hE(vertebra)o] Hlw A Z HE

Hoj oy IS FHAa Ade S (arm plates)ES ALl HolUdA
&}, el A4 7hE(ca. 1.5mm)eF A= o)z} A9 M|,
A=2 o] SwHof| iAoz Zb7; 270 o] o Fo] W3}

w 242 o7 ol th(Fig.8).
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Figure 7. Relatively complete ophiuroid

fossil from the Hagjeon Formation
with 5 radiating arms attached to disk
(Sample number in (A) and (B) are
PKNU-Oph10 and PKNU-Ophll). (A)
and (B) are counter parts. Note that
only an oral side is recognized in an
attached specimens because Inserting
arms into disk are clearly visible.

Scale bars in figures represent 10mm
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Figure 8. Detached arms containing a partial series of arm

vertebrae in ophiuroid fossils from the Hagjeon Formation.
Sample numbers in (A), (B), (C), and (D), are PKNU-Oph2,
PKNU-0Oph3, PKNU-Oph4 and PKNU-Oph?7, respectively.
Arm vertebra split horizontally and arm spines are attached
to arms (C), (D) or scattered in the matrix (A), (B). Scale

bars in all figures represent 10mm.
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Figure 9. Ophiuroid fossils from the Duho Formation (Sample
numbers in (A), (B), (C), and (D), are PKNU-Opdl,
PKNU-0pd3, PKNU-Opd4 and PKNU-Opd7, respectively). A

gross morphology is well-preserved in all samples. A

central disk is clearly visible in (A) and (B), while arm
plates are well preserved in (C), (D). Note that arm spines
are remained attached to arms and no scattered spines are
observed unlike those in the Hagjeon Formation. Scale bars

are 10mm.
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Fig. 10. Details and sketches of central disk of the Hagjeon (A,
B) and Duho (C, D) fossils. (A, C) Close-up of Fig. 7A and
Fig. 9B showing ventral side disks. (B, D) Different types of
arm plates are developed in the Hagjeon fossils (B), while
plates surrounding mouth are only preserved in the Duho
fossils (D). (AP: Adoral plate, OP: Oral plate, OS: Oral shield,
VP: Ventral arm plate, LP: Lateral arm plate). Scale bars are

10mm.
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Figure 11. Detailed arm structures of ophiuroid fossils from the

Hagjeon Formation. (A) Close-up of Fig. 8-A, each arm
vertebra is connected to form an series of arm vertebrae

the anterior vertebra indenting its distal neighbor. (B)
Close—up of Fig. 8-B, two pointed arm spines extending
outwards from a single point of arms. (C, D) Arm structures
showing mouth and tentacle pores. (D) Close-up of C in
which tentacle pores are clearly recognizable in ventral view;
the first podial basin may be largely hidden, and face

radially towards the center. Scale bars are Z2mm.
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Figure 12. Detail and drawing of arm structure of a Duho
ophiuroid fossil, characterized by short and conical arm
spines, and well-developed arm plates. (AS: Arm spine, VP:
Ventral arm plate, LP: Lateral arm plate). Note that all
spines are attached to the arm and no spines are found
scattered within the matrix. Scale bar is Zmm.
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Class OPHIUROIDEA Gray, 1840
Order OPHIURIDA Miiller and Troschel, 1840
Family AMPHIURIDAE Ljungman, 1867

Fig. 7, Fig. 8, and Fig. 9-C, D

Materials: PKNU-Ophl-38 from the Hagjeon Formation and
PKNU-0Opd3, PKNU-0Opdb5, PKNU-Opd7 PKNU-Opd8, PKNU-Opd9
and PKNU-Opd1l0O from the Duho Formation.

Diagnosis: Dorsal surface covered with imbricated scales or
rarely exposed. Arms are generally long and horizontality flexible.
Radial shields are highly—-developed. Articulation between the
radial and genital plates is an articular pit on the radial shield and
a ball-like condyle on the genital plate. The genital plate is fused
to proximal vertebra and overlying so that it almost meet radially.
Genital spine seems to flattened pabble- or ear—-shaped. Adoral
shields that meet adorally are narrow and oral shield is
diamond-shaped in external aspect; adoral shields shorter and
thicker, with oral shield projecting proximally well beyond the
adoral shields. Dental plate is a single undivided element. Tooth
papillae arranged on dental plate are multiple and irregularly
arranged scattering. Arm spines are moderately well-developed

erect and extending outwards from arms. Tube feet are
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retractable and protected by a scale or scales that can completely

cover the tube-foot.

Description: In fossil from the Hagjeon Formation, disk is
subcircular to subpentagonal and the central part of interradius is
recessed. Traces of large and triangular—-shaped radial shields
remain in the interbrachial area. Short and stout adoral shield is
between a oral shield and two oral plates in each jaw around the
mouth. A oral shield projecting proximally well beyond the adoral
shields. all three types of arm plates fall away, only traces
remain and arm vertebrae are exposed. The proximal and distal
of each vertebra are serrated and connected in a row. A arm
vertebra is wider than long, but in the more distal part of arm is
longer than wide. Lined grooves where the radial canal was
located appear in the center of a series of arm vertebra. The arm
spines are needle-like, long and acute.

On the other hand, the disk of the specimen from the Duho
Formation is left with little. Three kinds of arm plate (dorsal arm
plate, ventral arm plate and lateral arm plate) are well preserved.
Dorsal and ventral arm plates are irregularly quadrangular and
wider than long. Lateral arm plates developed between dorsal and
ventral arm plates are small, and developed toward the ventral
side; each lateral arm plate is not connected with neighbors.

Three arm spines are conical, short and almost vertical with a
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series of arm vertebra; middle one is longer than the others.

Remark: 38 specimens from the Hagjeon Formation (Fig. 7) are
classified by details of disk and arm plate such as shape of the
radial shield, connection between a oral shield and adoral shields,
arrangement of arm plates and feature of spines. Although details
of arms are well preserved in 6 specimens from the Duho
Formation(Fig. 8-C, D), detail shape of disk and setting of plate
on the disk are not observed. Based on these criteria, all
specimens from the Hagjeon Formation and 6 specimens from the
Doho Formation are classified the same family (family
Amphiuridea). However they have different characteristics in
detail, identifying as other species respectively.

When the viewing features (the overall appearance of the disk
or arm plate and arm spine characteristic), specimens from
Hagjeon Formation are regarded as the Amphiura koreae (modern
species) and the like. They are currently inhabits in the South
Sea, Yellow Sea and Jeju Island of Korea and distributed
worldwide such as Japan, China, Philippines, India, the Western
Pacific and Central America.

6 specimens from the Duho Formation are characterized by a
small disk and very long arm than the Hagjeon specimens. Arm
spines are conical and middle spine of them is slightly longer than

others. Therefore, temporary species of this group 1is the
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Amphioplus tricoides (modern species) and they mainly inhabit in

southern sea of Korea and Japanese sea.
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Class OPHIUROIDEA Gray, 1840
Order OPHIURIDA Miiller & Troschel, 1840
Family OPHIURIDAE Lyman, 1865
subfamily OPHIURINAE Lyman, 1865

Fig. 9-A, B

Material: Sample #: PKNU-Opdl, PKNU-Opd2, PKNU-Opd4,
PKNU-0Opd6, PKNU-Opdll and PKNU-Opdl2 from the Duho

Formation.

Diagnosis: Dorsal surface covered with imbricated scales or
plates. The Radial shields and centrodorsal plate are
well-developed. Arms are generally stout and short. Arm is the
biggest at the base of the one. Oral papillae are organized row of
tightly—fitting plate—like spines. Dental plate is a single undivided
element. Tooth papillae arrange on dental plate as a single
uniserial column, with or without a double or triple sew adorally.
Second oral tentacle pore 1s  Dbasically external and
outward-facing, with or without tentacle scales. Arm spines are

short and always adpressed against the arms.

Description: Although general form of disk is well preserved as

close to a nearly circular, characteristic details are not visible.
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Traces of oral shield and adoral shields remain faintly in the jaw
around the mouth and a oral shield projecting proximally well
beyond the adoral shields. While plates surrounding mouth are
only preserved, several types of arm plates are not developed in

specimens belonging to this group from the Duho Formation.

Remark: Although the details such as disk and plates which is
the most important diagnostic features are not observed, a gross
morphology is well preserved in some specimens (6 specimens)
from Duho Formation. Thus, the fossils were classified based on
the overall appearance of fossil and trace of the plate remained in
the center of plates around the mouth. One of the largest group,
subfamily Ophiurinae includes more than 45% of the currently
alive species in the East Sea in Korea. Most of them are Ophiura
sarsii or Ophiura leptoctenia (Shin and Koh, 1993) and the biggest
differences between two species is the ratio of the width and
length of arm vertebra. As the length and width of the arm
vertebra, some specimens (6 specimens) from Duho Formation are
regarded as Ophiura sarsii) and the like. They are currently
inhabits in the East Sea, South Sea, Yellow Sea and Jeju Island of
Korea and distributed worldwide such as Japan, North Europe,

North African,
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Tz ad ®1 25 ZF= JAAUE7ALE] TH(Family Amphiuridae
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Fejol, @A etk Fueld AAsL gl 1AM

(Amphiura sinicola), QXA =72l (Amphiura vadicola) “&°] ©]

SRS AA BHE A Erabe e A Fe dole dA| g2 v
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_41_



Mn

o)

A &7}l (Ophiura leptoctenia) &3 3+

e

]_
g zl& wiops A (eF 200-2,000m)ell Al vl

7

oA F=el Al =
Fropw o olrh= FEolth

N AL

3|

22
=

o]

1
s

A=NeN
o =2

517

o] Helitu %t v

L
=9

&

FTE v

ZEESAE

e

=
=

To-

Tor

 AvEbe 8

1{]__

o4

KeR
-

o A7t AgHel Arkw AT wlol &

SR EEE

s}
o}

H

_42_



6.2. 3tA 9 BF

it

Adubd o 57 HA An|E7ALE o] R Ui FA3 AESHE f 2
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® Ophiura sarsii sarsii p

/ 7
& Uphiura leptoctenia P == Ophiura
 sarsii sarsii

Basal arm width (mm)
w 'S

o

I | 5 10 15 20
Disk diameter (mm)

Figure 13. The relationship between disk diameter
and basal arm width of recent Ophiura sarsii sarsii,
Ophiura leptoctenia and fossil Ophiura sarsii sarsii
in Japan (Yoshiaki, 1998). Solid lines show linear
regression and broken lines show 95% confidence
limits. Square marks represent some specimens

from the Duho Formation.
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1865)0ll &3l T 97% ool A AvET7IAVel(Ophiura sarsin<t
7h=Hl 2k A v B 7 A e (Ophiura  leptoctenia) %°]%  (Shin and Koh,
1993) ol&& FEFolA 24 d T=3 Yo m fAE 5HES B
At AAAVEZMVY(Ophiura  sarsin®t  7h=BlIAAA R &AM
(Ophiura leptoctenia)= 9152 FEA Q] 50| w5 fFASto] -3o]
HA FARE, FEFAAA HA | FEO SAS AAH F 7]FolAM Y
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Cenozoic Brittle stars (Ophiuroidea) from the Hagjeon Formation and
the Duho Formation, Pohang Basin, Korea

: Classification and Paleoecology*
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(Supervised by Professor Seong-Joo Lee)

(Abstract)

About 50 specimens of fossil ophiuroids were collected from two
formations of the Cenozoic marine deposits, Duho Formation and
Hagjeon Formation, Pohang Basin, Korea. A few specimens were
three—dimensionally preserved: most of them were remained flattened.
Although a gross morphology is well preserved in some specimens, the
details such as disk shape and plates which is the most important
diagnostic features were not observed. Most of the arms are
disarticulated, and thus arm vertebra, arm spines and/or arm plates are
separately preserved. Only an oral side is recognized in an attached
specimens because inserting arms into disk are clearly visible. It is, thus
almost impossible to identify Korean ophiuroid fossils as a species level.
The fossils were classified into 3 groups by gross morphology of disk
and arm, and architecture of vertebra. The most abundant fossils (38
specimens), were found only in the Hagjeon Formation. The majority of
specimens are partially disarticulated, having only proximal and median
portions of their arms preserved. Arm plates are disarticulated from arm
vertebra: most of them show structure of arm vertebra. It has long and

well-preserved arm spines, and large tentacle pore. Some specimens (6

* A thesis submitted to the Committee of the Graduate School of Kyungpook National
University in partial fulfilment of the requirements for the degree of Master of Science
in June, 2012
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specimens) from the Duho Formation are characterized by short and
conical arm spines, and well-developed arm plates. Lateral arm plates
are small in compared to dorsal and ventral arm plates. The others (6
specimens) are poor in preservation state showing circular oral disk and

relatively short sinuous arms. No arm plates are either identified.
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