2l oHlle =

AR
Htohstm Aloist Distmssts

8 ok oY mzME FollA 287 Ae]7Hopaline silica)Z o] FoiX WSHES FA WS
olzl @tk olF FA WHAE F, FERF BAEFAR EReA) AFHAE BAW FRLH,
grg el oHALREYE 183 WEE JHRZFRELS AFAY Ruet 1830 FHA

ZE7Y e ReZ QAFHT Qith FHEEF, drBguet a2en &5 FE JURFHFES

*‘Elﬂs WHShs ARFHFE AFach HZ o5 wHEL o 0] 437 w350

EAY Adg X5 g usde =

Zﬂ‘:’i B4 FHEFG B rte o

£ nAFaA vl $o w3 su qn Lu
MEEn AEFHo = A AFE o Atk Actiniscus

pentasterias 2 1A WEAHS 7HAE SHHEFRE fHHTl 2] BEsh &l e
g B ofH W 2 EAS BidTh oMl ‘/‘rEL FAARZANES] XY=
AFAA T8 S D AeF AR Sltk o]F 12 MSHEL ¥ ddjo] BE3

AA37] AdLdFTe] FrEE olgeld ARE ?01]’\1 “5‘}71] AEH ok EE??}, Sl
B2 E A Zo\ e FREFS} Actiniscus pentasterias 3 THA SRR FFH
ZdakaL Slrk

ok to rfr

M B
Misiles AFHE o 1A VAR 43 F 2 240 @aﬂ(sloa 2 ool A5 72
SR MLECIk ek 7Y SRS RS S 58 WD el ) sl
oA oI 518 AFUEIL A2 TN W] Eo e 99 2o SiE 7
ol o, HAE 0|8 AFAE a9 197 h49 ARIA RS PR gl s
52 JFHEFEEMTA, silicoflagellates), o] H.2]t]QHebridians), ¢}A] . R 1}E (archaeomonads) 2
i@ﬂﬂ% E] Z o} e}elendoskeletal dinoflagellates) 5o] Utk 7|4 dEsAdg txE
El= 74 JHEZTR(NER MM ERIH)Z 71Estas) ok
A ﬁL-%i Fe AE ol vgAe d7KSIO) R o]Fol7l F4S AYe HAHE AEEH
1o] FF{E st A9 g vAEeth 22 FHERE 949 "‘”X-'i"
Qo= HEE 7FA 3 55k ofulA g E(fE 2, pseudopodia)S o] thE FH43
= 59 T8F 5AE oy 7K1 W stk HERE tedl A5 Jd
7 A FEF T A3A o] AoE A AFE H] oY aLefYFEE <]

r&ﬁﬁ“

ji
i
LA B A ] B oA =

2
i
N
B
H
go
_ T
Si
SE H
§2 O rim Jlm 1z
fo 2 o ox b~

o
(o
< |

2
1>
it}
_L(‘)(_t‘
_,>i
|t
o

THERE %%HM(Euglena)ﬂ d AEH 5A4% TEH 5A4S Zol Bfist
H, Algae)Z FEIAES UATE(HAEE, Protozoa)e] d|Fsh= Ao=E 27 /3t
9”:} o] FH= 18 A7) FH =L Ehrenbergell 93] A7} Al2HE21m Borgert(1980)7F =4

B Al B(H)SR TR THLRIA GH02 F2 WHE A8 TATRS HEA
AEA ARy 2=d /‘E]F/]?}(opaline silica)& o] Fo] 2w 7]#$Kbasal ring)o] q.z}sioﬂ/q o) & o]
o2 9% 6% A S o RS Hew el A Ry AES) ¥Esla A
53] THEF 4L ST E 28 A4S ofFE Uit vl e # EYgoz Hogle B4
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4 £9E o] Awaolt HAE WolA B2l AR ol B

P
Flagellum

Fig. 1. Living specimen of silicoflagellate, Dictyocha fibula. (modified from Marshall, 1934).

St FHER 349 iEe FatE wet 5 slae =EFH e AAY HAITE F
T3 g9 A HHEA A 1 Aol BRuHa itk 2FAU Y] FHZTNA AEFHE °olE T
HEF HELS T2 A4 2A371e] wlo) oAl dlgshe dgEAET AYSTe] FREY gt
ZA olgdd EF eI YA FutEe] AEEa 9ow Cannopilus, Corbisema, Dictyocha,
Distephanus, Bachmannocena 52 4-5°] Yeptal UthPlate 1). 7Pg wIdsHA #EEe FEZC
Distephanus 430 4:8}= D. crux € D. speculum 55 5 4 A=t ©] £ W7l FHEF 34
Fex 9918 Fohn AriHoz edselel gEAe AAEoR Fela Dicedu o Ve A
o g 8|43 Ao gRE AYZT HA A, U et I (water msss)e] FEFo] Al o]9]
e °]DHK1m et. al., 1982, You, 1983, You and Koh, 1984, Koh, 1986, Lee et al., 1991).
EgoA AEH FHER TS ol &S AFAA Eule Lee(1979)0 sl Distephanus crux crux
e} Corbisema triacantha O}EH 9 Cannopilus longispinus o) 2 A% v} lck

rgtte FARFY vf§- dHsHA FutEe] AEHER AFHoR FHERFS o] A7t
97 Qe EFolth o] oA el WAL A 10 ~ 60 u AR 271 sdeln AAeke
24

Aol @AE AEZ Eherenberg(1844)o] <3| chladm clathratagl= 8Py oz oBg|tjere] &4
o] AP EN AF7F AFEACE oHe|gteldt o]F2 dHetiqte] YHF] mWE AR TS
StEE 1 wWE B A4 wie] ggole “FAHo ]”01‘3} ofule] ebriusoll Al frefE oz deil
t} o]5L s FHEEF 3hQ Dictyocha 5072 AR NAHNE dtgo} oEtiehe 2o
THER= @ Fo] vlo] A g A 2t Ade HolA 3] = 549 7)sts)
2 el M= FARF| vlg) o Bgsta Bt WS A8 5 9
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SEjuEtll A oBefiet s 3 Ao 2ABY] S AUFTONAM FHEFS LA gt
Ho] AZEI Qtk AEEHE JdBrets £ %Ee £5 Ammodochmm, Ebriopsis, Hermesium 5
olr] 3T W& A mRo]2ME AAIBRE Aeg AZAETHKIm et al, 1982, You, 1983;
Koh, 1986; Lee et al., 1991).

oAl RUEE d Yol MAste Fi8 AEEN FAHTZAE &8l= T3k, cyst) FE|=
FelA gtk olZe) Tde WHFAY 2B Al Ho) ed FE F2F 53 uEe 4
245 Btk SElveEle] oo EUE shde ¥ dujo] AAI3Y] vhe] A XFQ] AYFTAA
F=2 By 9o Archacomonas®} Archaeosphaeridium 52] 4-50°] t]iE&o|tiLing and Kim, 1983,
Koh, 1986).

W24 urRFHe JHREF 9 ul$ A¢ BEFRTH AX o ¥ mofe 3
(spicule)S HF3lal Utk o]5L 2T HAZTAAN AF ELJ-E]—E % oW TERE
ge 74 BlsEETRE A% s AEEn. SN UEd dHeEE Se Fu
Fu RS 53 @A Tdole] Exste Al A1A37) 4019—*11 1%?_ A ZTAA Ay
I 9o AEEE YR EHEZE Actiniscus, Carduifolin 2 Foliactiniscus 52 £5% 5 4 3
tHKoh, 1986)

il

StA U Ht
THER
THERE FERES Y5 (Phylum Protozoa)?] S EZoRHSybphylum Sarcomastigophora) ]
&3l AR BRsia oy, vlwd de] wolEei= Tappan(1980)e] o3 7ol wt2d, g4H

d

RN ER(EEHEESAIM,  Division Chrysophyta)o] A w22 BN tafiERafi, Class
Chrysophyceae)dl|] 8= ﬁ-«}iE’_%%(Order Silicoflagellata)d] d|g3l= AL Hojlrk o] H2 Alo]E
J_E]]’\E‘Eﬂ % (Order Siphonotestales) &-& HE] 9 7| 2~5(Order Dictyochales)o]e}alx E3It) +3H
Fole 409 H7F FeAa e, O] %, aA gl AL de o= 4Ezl e HH
07}4(Fam11y Dictyochaceae) Ho]m] wWzja|2€l}(Family Vallacertaceae), S Z-+o}a}Family
Cornuaceae) ¥ ]2}&e}z}(Family Lyramulaceae)E-2 Wetr] o] Ayt
TFHEFE 944 20~50 p 2719 DAE AEo|d, F5o wetde F2l 200 p o =7
g Hfshs TRE RaHy ok AXFde shdt £ F7H9 QS nucleolus)E 7= #(H,
nucleus) 3hte}, F3E ke 249 *‘“\xﬂ o] thr XFETE AFEME Ho| AHE Y3 9
Z(f8 /2, pseudopodia) ¥ 5o AHEEE 71 ARV} ¥o g EZET FHERE AFHQ A
o] AEE 7HA slig 25C] 200~300 m W9 $419] FFh(euphotic zone)o| FE A5kl Itk
Sole] AAE ATl Aol S BHY B AHE A4 FEF 5L IRl EAE ofF
ol JoFAE WAl wala gtk o]59 wAe gE % AR ALY AT B2 UrolR
= o]BHS FHale Ao| HEo, on| AE o BAE} NE AL J% o] Azt Al
B8] ke Eoly Fe9] WAz 7HF LAg s34 AR FREAE olHd AR olF
F7Z|(double skeleton)o] Hi1%7|%= gt
A2 it s A6 spinoel $902 g sl 9o 330 BAdA A
4y A o] 249 EFH A v JEE 7<1L‘E}(Fig ). THER 379 52 Ju& &
(38, ring)olg} stm 23} A 249 —"rﬂ%'—i o= AL olule}F2(apparatus)g}l gtk ZZ <] €
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B &3S gAste 2 38 7ASELER, basal- 32 radial ring)olg}t 3tk Uil o] 71x%k 9
o 249 249 o Ao Lﬂfsﬂol 5K AR AP apcl gl 37 % B8
ST, lateral bar)E=2 AZ=Ech AR$ tialdl Aot FRF(EEGEE, apical bar Z-&
apical bridge)u} 2o} Judt & HHL"] F] AF opetREAr e do @ e FE
of 9g] o]FoR= FHFA =S FHZE, window)olg} 3P I EHS 5 A¥, S, Be

W A 5714 ole] $R7h BRECF.

2).

RSk

Radial spine

2} Window
g
Apical Bridge

RSk,
Basal Ring

Fig. 2. Nomenclatures of silicoflagellate skeleton.

THARR &3 oy &5 & gz 2HEE Cmmopilus, Corbisema, Cornua, Dictyocha,
Distephanus, Lyramula, Bachmannocena 2 Naviculopsis 5 2 & 4= Atk Cannopilus 42 4333]
o e A N e e T
Ebdth Corbisema 42 7|1A%o] 7|2H 02 439 s 7HAY URe] ddd FE= A4S
71802 = Al JlY S o]FH o] £ AZA By FL& 7t Fok Cornuast Lyramulas
Wotyle] T3l HAFLE Cornuas BT FAFO|A Lyramulae shue] F7F FHZ B4
= Y'Y gHE 7A=Y olE F £EL 7|AHEe] Aox|o] It} Dictyocha$} Distephanuss= 8
E’_%——‘é 7FeHA gterE =3 B3] BHase FEo|th Dictyochas} Distephanus®] 7V FE81A&

Dictyocha'= 5o F(apical bar &2 -bridge)7} A2]&aL A= Wl Distephanus= A5
TE# %%, apical window)& Af3H= Holtk Bachmannocena = W +27} glo] 7148 vk 7}
A& Vo ‘;}—fﬁ} o] FHEFOIY Naviculopsise 335 WaFe] e W7 flo] 502 3=
7R 1 S TtRAZEE FE o]FoZIth
ﬁ?ﬂF—%E AL solA wlg- FHA BEE Hola ok FHERFY BEXE Aojsl= 71
Z93% 4FH $25 5 & b, Gemeinhardt(1934)92F Mandra(1960)5 oj#] salso] wl=w
THER 4 Dictyocha 4-& F2 WA ddel] E¥sh= ‘?}E’i, Distephmms £0 7)) sk s A
Agkn e Ao geid ok wP FRERE B9 4R A5 SR St
e dnn oMot N ool 3des T4 4 AN FAN SR T4
(blooming)-S YER 71 gk

.,>:
=Y
N
o
A
tlo
e
fl

3 FHERE FE AZRE 59 TERA YA daED glon MAGT B BF A=
He g2 40~60% Ao o2& A¢E B B} tKDistanov and Glezer, 1974). 7FHEF
o A& =] Aexel, dolew], FReE, 54, ®vta, Frke] 9 Aol §A9 Wepy] F
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7] o]F AZEIA LA Ak 2 5de] Ay vl ZEehwe] s Wty ZeME F
BEF o] dEHvks Buk ed, olF A9 up# l(Wasserleben) AHollA SEH HA
(¥4, coprolite) WollA BFAE Corbisema 430l dj9shs 771 714 od® Aoz od4dxd o
(Deflandre, 1950). T+HEFE2] Ao 2 ¥sts 2 9oty ool Corbisemas} Dictyocha
£ wvIEsto] Cornua, Lyramula 2 Vallacerta 450) Uehgar oy} A4 1A37]¢] Soj9r=
Cornua®} Lyramulas-2 2~B3}31 Naviculopsis, Paradictyocha, Distephanus, Cannopilus 5 2] £50)
FUS) ATk 53 A4 A7) vlol ool FRRFIL Auje] WS ekl 2o T
=7t A3 Sl oy whel A olFdE FHERE A HFsle AFE UEhjo] e 25
THToR AFEdy Utk

THEFS = DictyochaE F3502 3o 7]A8o] AWHE Cornua 438, 7143 Yr|a
W7t 285E Bachmannocena 13, A% olulele2rt BRI WA dare e FES AT
= Cannopilus #% 2 BF9 GEdlel BRI dialdl A wEE olXge Fih gl
Naviculopsis 8 5 o]z Wako] Aots|x 9o Glezer(1966)E Lyramula %S FHRF A5713}9]
7dko 2 oA % ST

FHERE A28 A4Y 271F 2§ Taldegel 2L AAAoIE h, AEEA} o =
the dHd= B7ata a8 HA5Y ASAA e} gulex Bo] o]&=x glor 53] u9x
Ae] SAEM HEHQ 2HE i A

r‘h‘

O

ol 2 2| | oH(Ebridians)

qEZHY JA] FHEFAE 58 52 AEEZ £/H] &93] £77F 3FE e oMtk &
SAEed st dEFTRle: FHERVE &3k YA EY AEAH E%%‘(?ﬁﬁ% |$¥@%ﬁaﬂl ClaSS
Phytomastigophorea) 2] o] H.2]t]oto}7HSubclass Ebrideae), ol 28] o} (Or rucla)o BEry)% )
U} Tappan(1980)ll w=H, ETiRR F 719 Ho|7} M2 T2 %i_‘?i, 5 —]H ZﬂEH BLE
n|Fo] QPHEZAEF(MHEESMEY) Y] olHe]o}d(Class Ebriophyceae)ol < ]»c o B 2o (Order
Ebriales)ol] 43tk o Bejt]te] 431 oHe]olEe 3| 2| A|al(Family Hermesinaceae), TIEZ]ET]
O}JJr(Famlly Ditripodiaceae), $+5.%=7]0}2}(Family Ammodochiaceae) 2 o B.2]o}aH(Family Ebriaceae)

S 4 B2 THE o] 3 AAA AP Tosn Qe FRE AR quelol 5 2
JJr°ﬂ &k FaF FTEoIH WA F BEL A mlo] A o|Fde A9 BHiEi A ¥k

EE UL FHEF} FALSHA vitte]l M2she §-i7d9 TAE Aol o5 FAEY 3}
A @54 32 Fude] AxdS Bt A(MME, ectoplasm)Zt WA(A'E, endoplasm)o] 5
S3tA B3t Hol A Eaith AEA delle Foll whet ol 7HA] Feje] 12 WEZo] FAE o
Aded o] 78 =Zo] Mo EHh AEA Yele g A HgEe] FiEo Ao o

& 2 Wiz Ebria %9 A%E Aoz 2 Q1)L EAIT Aok FHLFIE 2 odEe
ke BA4L o|FE Frod)Eol Sol ANA gloml, MxAE BRAA G F A A= 277}
HE HUEE D g o] deEe g4 Al do] A4 2 BEdn. dudnse
AT ALAE glov] F2 FEF 5S¢ AN $59% S AT A% B9 FPole 2R
(ER)SH FHE )= Bk WAL BAZ BAZANN B3 443 SRAAR Belsle] ks
A%l Fohy FeF Ashe A0E Yeld glov), BF FAY AWENL F0F FT AERDe|

AafElo] F A FHZAo) RuHr|E sH=Y) o) MR BAEE DBz o 3ol 9
BYTRe] 54 F9] shh= A Aol 279 Z A3k hypersilicification)o] 7]$18F A& 9] 9
Y, lorica)7t 229 A% & AAS sl ol ) IHcyshZ Ao A
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(opening)9] e SOz Hol e thE Ul Wl AoE FAHHD .

oBztete #d YEAL ug 1200 A% 7HH0 2 A W3 FA e 7 (branch) 55 718
FAHo e A s IAR B 4 Utk 24 4 FE9 gole F2 Deflandre(1934)]
oJa) sjHe] ZH(spicule) Fejoll 7w+S Fa AetEojHTE M Weko R v‘i— A= AAHoZ 43
H=Ahg, trident) FE|S 2H= Hermesium 72 S Eg]oll(triaene), A WEFo g EAHY 1 F
e IEHE S EfQE(triode)2} 3tk ZH2te) 7pAE OJrEl(actlme)OI!?} st Egjolall g9 3}
U FAL olFt S ZiHu|(thabde)gt FEth ot Ed4 7HAZE A Uzt As Edol=
(clade)z} 3t} Zdlol=s 1 ¥9 A 9o E}E‘r/ﬂ Zyz} T2 Zy o] =(proclade), LI|2EZH
o] =(opisthoclade), 21&#o]=(synclade) ¥ wAF# o] =(mesoclade) TO2 FET}) ZZd= oEl
E3 o= osf oy 7ol FAH=H o] FH(window)olz}t FHrh(Fig, 3)-

& Window

=228 0|=
Proclade

E E-l (&} =
Triode

RuAEZFo/=
Opisthoclade

Fig. 3. Living specimen and nomenclatures of ebridian (modified from Hovasse, 1934; Deflandre, 1934)

qEgtete] EAS 2 Uehe 71 dubHel £EE X+ Ammodochium, Ebriosis, Hermesium,
Pseudammodochium 5 A2 5 4 Atk Ammodochium& 7|2H0 2 A 71¢ otelm} ARl 13z
ANEE FHEER o]FoFl 9 T2 AT Y EFLE {39 FHo|th Ebrigpsise F
o] Egjecy} giruo] o8] Mz ZelAl A3 F¥ola Hermesiume <o) AAF 252l
glojal §3 o Z9) Aslo) S BEEh o)5) Wk Pseudammodochium & B& £ A8
sk vy EgS st dth

el A Bt BEAEA EExe F °‘EJ]7<]Z] %S otk UF Hermesium 2 &5
20T ~25C Axe FedME Basy A2 o]52 10T A9 A7h: 59 HFN F2 A
25hs o2 4EA gk odHE T’k AAd Z‘V’JE’} e dx= 5% Aol AL Z,
BE|Goke A 1A37] ZH MY AES AFOR oo e} nlo|Q Ao WARS YO A wlo]
Qe FHol HA7Ie ol2xl o) ulo] oA o]foe At © 3&7te] ES| dAjo| o]tk
oz tigte] HxE Hu¥ FHOAA ofn] Egjollld EgjerdEo] o] HiHIE
Hermesium & E]QE8E0] Hr} whdd F39 Ao FAHL ) oHarere 349 kA
713)7F A obA & YEAA @2 FEo] gou HER A A5 AR 349 Fiel o]
£53 ok

B =

lo

O
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O}#| 2 2 L} £ (Archaeomonads)

oHIREUEE ¢ HHE oA T2 ¥ e 2A=7] wjit] BFe ¥go] 247} @t
oS RUEE ¥ Fu| 5o2 Hol FAHRZAESR = % 7
© X3 Hcyst family)Ql o}A| S RU=T o] JX]A17]L Utk

FARATZAEN &= AAE Folle FFHS ] wet ¢S FAets £FE] Bol Ytk o}
AeRUER 71 F9o shtz T A7)= 6 - 20 p A=} 35p A
2 Fo] FE o]FH o] T W= 2 st FHo] Y= FA)
Al 43 Fe] olgtd o8 FHEKStradner, 1971). o] & Uulz o 2 EZE]o] v = (neck)

U FE HolM ekt AskE Hole ey E71EE0] ®Hdl UYehr® dcFg. 4). oo RU=

of WBAR HFEZE  Acanthosphaeridium, — Archacomonas, — Archacosphaeridium, — Archaeomonadopsis,
Artisphaeridium, Litharcheocystis 5©] ATk

=0

Pore )
4=

Neck

2

!
/ Spine

Fig. 4. Shape of archaecomonad.

oAl e TUEE AAHCR 1A EHZoA dE] RuEi 9lon 53] DSDP(Deep Sea Drilling
Project)ol] 3] AHE ZolEoXME o] R Utk 53] w5 Az|xolo] wiely] £7]e]
#l:=(Moreno) A= ¥4 1g9 11,800,000 & 7o) 7RAIE<] A-E 497} AckCornell, 1972).
MO A Z4Y Wely] By @Az BaHh

W22 olm 2= F(Endoskeletal dinoflagellates)

Laf

Y27 durERe dHRzAERd S 1 o7ale Bae YR WeA fouf o] 2
e AZ Aol Ug AFE UFo) olFolAA HQUk o] EHE F Corduiflie & E5
W ARGl ddo} @At SMBFRA ok A0 Ho] rk EY sARERE 99
(i HEE ¥ REYY, Division Pyrrhophyta), FAR (M E#ad, Class Dinophyceae),

Fig. 5. Actiniscus pentasterias (Tappan, 1980).
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W24 dunFie AP »i4 rdER 5JHe2 AZ el 29 Z4(spicule)s 44
NZITh ol59] Axo] Ut :ES Schitt(1891)7} olgtelote] UZel utolx & Actiniscus
pentasteriass tdo 2 e Fo] HEH o] FHE MAA G el ¥ g 4 l%ﬂiﬂ%— zt

Fi e AZ J|AHAL Fo ATl st ol52 MAA W FFAEE sk FEs
FHitax sla g vAEES EA8ke AAE(EMIR) Y ¢S FHsta BEe 5}1] Hae

T OSB3l Atk AE W o4d AR ® ¥ 2] 1 2747 HetiH (peﬂtaster)t
Actiniscus pentastrias 0] 739, 5 7|7 AEQ] 4Z £ AA] F2o X T4 A& Ee e
el wjdsla o] MEFAEY BEZF FEo] WS FshA Hol gtk o] FERXE7} o KBl

£ ZZ(spicule)?l ROITHFig. 5). o] 2Z9) Fej WAPFoR WAL AR Hglon 2 7149
g Az S 7iXE EgasH o) Eftricstate)Folw o] 7kxe] HHdE o] ¥k 22 7}
WA Az 2A4HE 989 FE3ol U Qelalveola)7t Ao g wjdHEth o] AL Actiniscus
9} Foliactiniscus 59 4ol A sA ehdch
W4 ARERY 4L 4 BHF0M AF BAHE FHol7IE s obF FRsitas &
glon olgle AAES A HAZ welA dg 103 1006 AFZE Bug wp Qdok
(Steidinger and Williams, 1970). W2 SfARFH+ AZANALR 240 2A37) A 7
A A7 AAEEI 3

_—

Systematics
SILICOFLAGELLATES

Division CHRYSOPHYTA Pascher 1914
Class CHRYSOPHYCEAE Fritsch in West 1927
Order SILICOFLAGELLATA Borgert 1890
Family DICTYOCHACEAE Wallich 1865

Genus Bachmannoceana (Locker) Bukry 1987

Bachmannocena apiculata (Schulz) Bukry 1987
Pl 1, Fig. 9
1968 Mesocena oamaruensis var. apiculata Schulz - Loeblich III et al. p.129, pl.28. fig.6
1962 Mesocena apiculata (Schulz) Deflandre - Bachmann and Ichikawa, Taf.4, fig.36
1987 Bachmannocena apiculata apiculata (Schulz) Bukry - p.403, pl.1, fig.1
1991 Bachmannocena apiculata apiculata (Schulz) Bukry - Ciesielski, p.66, pl.8, fig.15
Remarks : The species has a simple triangular basal ring without apical apparatus. Two sides of the
basal ring are slightly convex but remaining side is somewhat concave. M. apiculata is originally reported
from the Upper Oligocene deposits of Oamaru, New Zealand(Schulz, 1928).

Genus CANNOPILUS Haeckel 1887
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Cannopilus hemisphaericus (Ehrenberg) Haeckel 1887
Pl 1, Fig. 2
1844 Dictyocha hemisphaericus Ehrenberg - Loeblich III ez al., p.65.
1968 Cannopilus hemisphaericus (Ehrenberg) Haeckel - Mandra, p.245, figs.60,63,66,71.
1973 Cannopilus hemisphaericus (Ehrenberg) Haeckel - Bukry and Foster, p. 826, pl.1,
fig.3.
Remarks: This species has a hexagonal basal ring with radial and supporting spines in each corner.
Its apical apparatus with a number of small apical windows resembles a hemispherical net. Of six radial spines,
the two longitudinal ones are longer than others in common.

Cannopilus ichikawai Bachmann 1964
Pl. 1, Fig. 1
1931 Cannopilus ichikawai Bachmann - p.110-111, Taf.6, figs.59-61
Remarks: The species has a skeleton consisting of a net shaped sphere. The spherical apical apparatus
of the species possesses a number of apical windows and is larger than its basal ring. The present species
are somewhat different from ones described by Bachmann(1964) in the outward stretching radial spines. The
species was initially found in Upper Miocene deposits, Austria.

Genus CORBISEMA Hanna 1928

Corbisema triacantha (Ehrenberg) Hanna 1931
PL 1, Fig. 3

1957 Corbisema trigona (Zittel) Deflandre - Tynan, p.130, pl.1, fig.1.

1968  Dictyocha triacantha Ehrenberg - Loeblich III et al., p.116.

1973 Corbisema triacantha (Ehrenberg) Hanna - Bukry and Foster, p.826, pl.2.fig.3.

1973b Corbisema triacantha (Ehrenberg) Hanna - Dumitric, p.846, pl.2, figs.1-3.

Remarks: Basal ring is an equilateral triangle and has three radial spines. The apical apparatus of

the species is of a simple 'Y’ form composed of three lateral bars protruded from each centers of the basal

ring sides.

Genus DICTYOCHA Ehrenberg 1837

Dictyocha ausonia (Lemmermann) Dumitrici 1973
Pl. 1, Fig. 4
1968 Dictyocha ausonia Deflandre - Loeblich III et al, p.82, pl.8, figs.11-19
1968 Dictyocha ausonia Deflandre - Mandra, p.249, fig.38
Remarks: The species has a elongated elliptical basal ring with very shortened two lateral spines. But

two longitudinal radial spines are well developed. The supporting spines are lack in general. The apical apparatus
of D. ausonia is consisted of a slender lateral bridge perpendicular to the longitudinal axis and two pairs of
short lateral bars bifurcated at both sides of the lateral bridge.
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Dictyocha fibula Ehrenberg 1854
Pl 1, Fig. 6
Ichikawa et al., p.158, pl.V, figs.1-18, pl.VI, figs.1-18,

1967 Dictyocha fibula Ehrenberg
pL.VII, figs.1-11.

1968 Dictyocha fibula Ehrenberg - Loeblich III et al., p.90, pl.9, figs. 7-12.

1973 Dictyocha fibula Ehrenberg - Dumitrica, p.847, pl.2, figs.14,17, pl.3, figs.1-3, pl.4,
fig.12, pl.5, figs.1-4.

1980 Dictyocha fibula Ehrenberg - Bukry, p.514, pl.2, figs. 1-2.
Remarks: This species has a quadrate or elongated round basal ring with four radial spines. Apical

bridge is connected to basal ring by four lateral bars and more or less convex upward in most cases. Of silcoflagellates,
D. fibula is most abundant and variable in occurrence and shape. To distinguish a typical D. fibula from varied
ones, typical one is termed by D. fibula fibula.

Genus Distephanus Stohr 1880

Distephanus crux (Ehrenberg) Haeckel 1887
Pl 1, Fig. 5
1968 Dictyocha crux Ehrenberg - Loeblich 1II er al., p.85, pl.8, figs.2-32.
1968 Distephanus crux (Ehrenberg) Haeckel - Mandra, p.254, figs.59,64,81.
1973 Distephanus crux (Ehrenberg) Haeckel - Bukry and Foster, p.827, pl.7, fig.1.
1973 Distephanus crux (Ehrenberg) Haeckel - Dumitrica, p.850, pl.6, figs. 4,5,8,11.
1975 Distephanus crux (Ehrenberg) Haeckel - Perch-Nielsen, p.687, pl.6,
figs.1,4,7, pl.7, figs.1-5, 7-10, 13, pl.15, fig.8.
Remarks : Quadrate to circular basal ring has four radial and four supporting spines. Apical apparatus
is composed of a small quadrate to circular apical window and four short lateral rods. This species is very
abundant in the Yeonil Group.

Distephanus boliviensis (Frenguelli) Bukry and Foster 1973
PL 1, Fig. 8
1968 Distephanus boliviensis Frenguelli - Loeblich III et al., p.83, pl.9, figs. 3-6
1973 Distephanus boliviensis (Frenguelli) n. comb. - Bukry and Foster, p.827, pl. 4, figs.1-3
1975 Distephanus boliviensis (Frenguelli) - Perch-Nielsen, p.687, pl.4, figs.1-3
Remarks : This large taxon is characterized by radial spines on six- or seven- sided basal ring, by
an apical ring, and usually by six- or seven- proximal spines on the basal ring.

Distephanus speculum (Ehrenberg) Haeckel 1887
Pl 1, Fig. 7
1968 Dictyocha speculum Ehrenberg - Loeblich 1II et al., p.114, pl.24, figs. 1-10.
1973b Distephanus speculum (Ehrenberg) Haeckel - Dumitric, p.851, pl.7, figs.1 -9,11.
1973 Distephanus speculum (Ehrenberg) Haeckel - Bukry and Foster, p.828, pl.5, fig.8.
Remarks: The species is distinguished from Ds. boliviensis by its minute size. It shows wide variations
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in shape, apical apparatus and window. Typical Ds. speculum is generally termed by Ds. speculum speculum.
The species is known as a good indicator for cool water.

EBRIDIANS

Division PYRRHOPHYTA Pascher 1914

Class EBRIOPHYCEAE Loeblich III 1970

Order EBRIALES Horniberg et al. 1964
Family AMMODOCHIACEAE Deflandre 1950

Genus Ammodochium Hovasse 1932

Ammodochium rectangulare (Schulz) Deflandre 1932
Pl. 1, Fig 10
1968 Ebria antiqua var. rectangularis Schulz - Loeblich III et al., pl. 38, figs. 18-21
1970 Ammodochium rectangulare (Schulz) - Ling, pl.3, figs. 15,16
1973 Ammodochium rectangulare (Schulz) Deflandre - Perch-Nielsen, pl.4, figs.19-28,
30-32, pl.5, figs.13-17, 22, pl.9, figs.1-3, 6
Remarks : This taxon has a simple box like rectangular skeleton with a actine and a proclade. The
actine divides anterior part, and the proclade is bifurcated in posterior side. A. rectangulare is very abundant
and variable in occurrence and shape.

Family DITRIPODIACEAE Deflandre 1951

Genus Parathrnium Hovasse 1932
Parathranium tenuipes Hovasse 1932
PL 1, Fig. 13
1968 Parathranium tenuipes Hovasse - Loeblich III ez al., p.179, pl.47, figs.16-17

Remarks : This taxon has a stool shaped triode with three long downward- stretched spines and a
small rectangular window on the triode. P. tenuipes is rarely reported from Miocene deposits.

Family EBRIACEAE Lemmermann 1901

Genus Ebriopsis (Schulz) Hovasse 1932

Ebriopsis antiqua (Schulz) Hovasse 1932
Pl 1, Fig. 11
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1968 Ebria antigua Schulz - Loeblich III et al., p.155, pl.38, figs.25-30
1970 Ebriopsis antiqua antiqgua (Schulz) - Ling, p.215, pl.3, figs.17,18
1973 Ebriopsis antiqua Hovasse - Perch-Nielsen, p.880, pl.4, fig.15
Remarks : E. antiqua is initially reported as Ebria antiqua from Oamaru, New Zealand(Schulz, 1928).
It has a lenticular or spherical skeleton with two convex tripods(trépieds) consisted of actines. The tripods forms
circular ‘anneau périphérique (peripheral ring)’. The species is widely variable in size and shape.

Family HERMESINACEAE Hovasse 1943
Genus Hermesium Zacharias 1906

Hermesium adriaticum Zacharias 1906
PL 1, Fig. 12
1968 Hermesium adriaticum Zacharias - Loeblich III et al., p.168-169, pl.40, figs.9a-10
Remarks : The species possesses four upper windows, two lower ones, three upper actines, and three
proclades. An apical spine is attached to the apex of upper proclade. H. adriaticum has survived at the present.

ARCHAEOMONDS

Division CHRYSOPHYTA Pascher 1914
Class CHRYSOPHYCEAE Fritsch in West 1927
Family Unknown
Cyst-family ARCHAEOMONADACEAE Deflandre 1932

Genus Archeomonas Deflandre 1932

Archaeomonas mammillosa Tynan 1960
Pl. 1 Fig. 14
1964 Archaeomonas mamillosa Tynan - Bachmann, p.113, Taf.7, figs.2,2a
1983 Archaeomonas mamillosa Tynan - Ling and Kim, p.248, pl.1, figs.1-4
Remarks : A. mamillosa is characterized by a thick walled cyst showing lubricate surface. Its neck
is short and robust. The neck is gently connected to the cyst.

Genus Archaeosphaeridium Deflandre 1932

Archaeopshaeridium pachyceros Deflandre 1933
Pl. 1 Fig. 15
1964 Archaeosphaeridium pachyceros Deflandre - Bachmann, Taf.7, figs.4-5, 5a
1983 Archaeosphaeridium pachyceros Deflandre - Ling and Kim, p.248, pl.1, figs.7,8
Remarks : The species has a lubricated spherical cyst with a few of slender spines and a neck with
a cylinder shape pore. The spines from the cyst are variable in size and shape.
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ENDOSKELETAL DINOFLAGELLATES

Division PYRRHOPHYTA Pascher 1914
Class DINOPHYCEAE Fritsch 1929
Order GYMNODINIALES Lindemann 1928
Family ACTINISCACEAE Kiitzing 1884

Genus Actiniscus Ehrenberg 1840

Actiniscus pentasterias Ehrenberg 1854
Pl 1, Fig. 16
1973 Actiniscus pentasterias Ehrenberg - Dumitricd, p.822, pl.2, figs.2,3,6-11,14, pl.3
figs.13,14, pl.5, figs.6-8
1976 Actiniscus pentasterias Ehrenberg - Orr and Conley, p.92, pl.1, figs.1-11, pl.2, figs.1-6
Remarks : The skeleton of the species is constituted of a star-shaped concave plate with five tricostate
arms, rarely with four or six. The skeleton with alveolar structures, commonly, has a central protuberance.
A. pentasterias shows wide variability in ornamentation, size, number of arms and their curvature(Dumitric,
1973).

Silicoflagellates, Ebridians, Archaeomonads
and Endoskeletal Dinoflagellates

Koh, Yeong Koo
Department of Science Education, College of Education, Chonnam National University

ykkoh@chonnam.ac.kr

Abstract: Among many kinds of microfossils, fossils with skeletons consisting of opaline silica are called
as siliceous microfossils. Not abundantly yielding as diatoms and radiolarians, minor siliceous microfossil groups
of silicoflagellates, ebridians, archaeomonads and endoskeletal dinoflagellates are also valuable for biostratigraphical
and paleoenvironmental studies. Silicoflagellates, ebridians, and rare siliceous dinoflagellates are silica secreting
marine flagellates. Recently, their roles are raised in paleooceanographic and placoclimatic investigations, especially
in those areas where calcareous microfossils are either scarce and lack. Fossil silicoflagellates and ebridians are
found together and studied together, traditionally. Siliceous endoskeletal dinoflagellates as Actiniscus pentasterias
are widely distributed in marine sediments but are never very abundant. They have the structures of star-like
spicules. Archeomonads are known as the fossil cysts of marine chrysophytes and probably have led a planktonic
life in ocean. Above siliceous microfossils are abundantly found in the marine diatomaceous deposits or diatomites
of the Neogene Yeonil Group, Pohang. In addition, silicoflagellates and Actiniscus pentasterias, siliceous spicules
of dinoflagellates, frequently occur in the submarine sediments, East Sea.
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'[Plate 1]

SILICOFLAGELLATES

Fig. 1, Cannopilus ichikawai Bachmann, Fig. 2, Cannopilus hemisphaericus (Ehrenberg) Haeckel, Fig. 3, Corbisema
triacantha (Ehrenberg) Hanna, Fig. 4, Dictyocha ausonia Deflandre, Fig. 5, Distephanus crux (Ehrenberg) Haeckel, Fig.
6, Dictyocha fibula Ehrenberg, Fig. 7, Distephanus speculum (Ehrenberg) Haeckel, Fig. 8, Distephanus boliviensis
(Frenguelli) Bukry and Foster, Fig. 9, Bachmannocena apiculata (Schulz) Bukry

EBRIDIANS

Fig. 10, Ammochium rectangulare (Schulz) Deflandre, Fig. 11, Ebriopsis antiqua (Schulz) Hovasse, Fig. 12, Hermesium
adriaticum Zacharias, Fig. 13, Parathranium tenuipes Hovasse

ARCHAEOMNADS

Fig. 14, Archaeomonas mamillosa Tynan, Fig. 15, Archaeosphaeridium pachyceros Deflandre

ENDOSKELETAL DINOFLAGELLTES

Fig. 16, Actiniscus pentasterias Ehrenberg

(Above fossil occurrences are the Yeonil Group, Pohang. All figures are magnified in <400)

www.dbpia.co.kr



ks 163

[Plate 2]
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SEM images of silicoflagellates
Fig. 1, Distephanus crux (Ehrenberg) Haeckel, rear view, x 2,000, Pohang, Fig. 2, Surface
microstructures of basal ring, Distephanus crux, < 10,000, Pohang

www.dbpia.co.kr



	규편모류, 에브리디안, 아케오모나드 및 내골격 와편모충류
	요약
	서론
	화석일반
	Abstract
	참고문헌


