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Yaorel gA7 wagel we = wf A2
s} Bed w7 AEAe A48 dnes] g AEAee
9l Busl A olof AN AAAA Fu wH YEALA @ AP
g Agoelth 2021 WER FANEERS may, A7

S AAAES o AR FO, o] & 39AAFo] FAZA &Fel,
AYBEL of 5ogel Babaith 2 A F7b F 1800% F oF 14%¢] 258
Zo] F7hHo] QAEES Hgo] A FAen Yot ofHH Fu A4
ANEZE AAA o el oF 10%0] BHshe] o}F EAM T T
3 BRE F shdolth B A w7k 4EFES gy ¥ 2AEFA o
BE 9 = AMEEAA e Fd A4 BAL DA A4
g W 9 ndd AEARE FuenA ok WA 20219 3% 119
A B Fe BaEa] 2 ASA, 7158 52 g A% 2AE A4
Aol olshety ARARE YSIZ E3te] Fnstgdon ol
& AnE G5AzA9R s Qe wear. Bk teks ER
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A AFE D WIEE A WS A A1E B Al ARFel AEH ol
g¥ F wFel BHe TR, AT v EF GGl oI AFAY Hu
g gste] A7Q TAL tgssgon, BRE 9 ARG B ok
0Ty ATk AL olRolAA RYW MY ANEE T AT BRET
of UE F wEe FASRA. odd AWE WRF 4F, HEF 2F, /|4
A ABER 4T 5 F 0FS BEWE TE 5T BDAL. 52
e JlEel o suE YEiuc HESR VAW ARF L 494
B OEE 358 A% A7W FANGD, oo AR 2831W, ¥EF 1041
A, HAQUER 2184 5 % 60008 Fu @ik ¥ Agle Aww
TR 39 SCIF =8 1940 AARIon, dug AF/m/2F 4
AE REARLE Fd WEstel, TYIEYABAAR T FEYE AR
A/ poe] 94 wolu, /¥ Frol BEAh L Ao Ar: 7|
naE FE9 AAE wefsty, 7t YBFY Yo PRG FAZA B
$Fe BE TWAY YEIES g 4E 24N E ATFOEA,
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100% oge 2% — 70% &2 58 — FEE 5Ex33 — 02% Potassium

==

permanganate 30% — FE&E 1% — 25% oxalic acid 1# — Fx& 38x23 — =
5 3% — 0.8% protargol 15% (60°C)

a5 dn 7 oA acetone developerE < dlol= 9o wojreg] WAl 218
W o] P Bl F fixative] FolFaL off &A], AlFFO R X3
Fixative 5% — Fx& 3ix33] — 70% o|&& 5% — 100% &= 5& — 100% ol
EFS 58 — xylene 1% — Xylene 10Ex23]

Xylene ¢teol]l = Egto]=E F= oto|A ZAWo] permount?} AW Ze=E o] &3}
A4 EE A=

o]

il
J

2) ‘wet’ silver nitrate 994 (Foissner, 2014)

Adepgle] 2= AR A2 100% o&E A7hA] BE Aok = WAR

= =

<9 100ml + 3g silver nitrate = silver nitrate solution (AgNOs3)

7 95ml + sodium sulfite 2.5g + hydroquinone 0.5g = ordinary developer
S5 100ml + sodium thiosulfate 2.5g = fixative

Moist chamber = Petri plated] &glo]=7} Solzd v {42 AA FAE Yol Az
=T 30ml + o &€& 70ml = 70% ol &=

S 70ml + o g-& 30ml = 30% ol gk&

196 aqueous chromic 7 parts + 3% aqueous potassium dichromate 7 parts + 2%
aqueous osmium tetroxide 4 parts = Champy’s fixative (= H %)

1 AE NAES Champy's fixative® 108 7+ 1174

10%&7F hit block(56°C)oll A Ae}elS =o]al slide warmer(50~60°C)$lollA &2fol= 7}

10%0°] AY™ Da Fano's fluid A|¢Fo 2 X & F 58 W3
Azl Aegte S g9 Egol= 9ol 1 Y3 oA gHA =

E] 1=
Zdtol =2 WA o] 1= moist chamber 9ol A 7 3}

Zt ol =E FRTE 102 oldtE AlH F AgNO; 22 1AI7F A8
147 F Sehol=g FR47F 44 ol A4 o] HolFn UVE et
= o, o] 217k 3087 A

_11_



=
9 3% — fixative bE — =755 108 —
A

o (Al A)100% 'S 10Ex23] —

e
|

Q

Ordinary developer 15
30% olgs 10 — 70% ol &
xylene 1% — xylene 10%x23]

- Xylene Stell &= EFol=E $& <StolA]l AWo] permount?} AW =t~ E o] 831
QT ERA

o
—
(e

>

3) Silver carbonate 9 (Foissner, 2014)

- o= ﬂ4°ﬂ GRSl
3

- doRd WAL At B 1R
7} Bk

@)
L T
setol=E 1% 7 A § xEUdeR uA

- "]g] ¥F=0]% Fernandez—Galiano's 4S8 1140o] kg% A8 1~3 WL 211 10~60%7F
sHfol=s 5 &3

a9 5 ARF 3R Azs . A. A2 B. ‘Wet’ silver nitrate 4. C.

Silver carbonate &}

_12_



=
=7

<144

= 71

Fol A

S

2.5% glutaraldehyde® 1A]7Hg¢F 4°Coll A 1A

==
T=

te] 2~33] A

)

2 olg

Q)
=

[e]
=

|

glycerol gelatin (Sigma-Aldrich, INC, USA)
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S ook
A g 252 I
i 2% 2xdE
NNIBRPR18977-NNIBRPR19076
R Bat g2
- 23

- 1 g
g | B e
& < NNBRPR18877-NNBRPR18976 :

(3) AAten 7 FE (Nam et al. 2015, 29 8)

- A5 E 25% glutaraldehyde® 1A]3F 114

- 12 A" ARE WA e W R 108 33] A

- 1% osmium tetroxideE ©|-&3Fo] 1A1ZHE<t 22k 117

- 22k AAZE ARE 32 BATE A

- w5 gleke] 50%, 60%, 70%, 80%, 0% e 1024 A = 100% olehe 1024
33 A ¥

- (SEM %) & & dAHd A Z7](Quorum Technologies Ltd., Laughton, UK)E %3l
Mg AN 5 Mgy 7|2 Wgs Agd SFRAZ T FAPE AR 4 (Mira-3

FE-SEM, Tescan Ltd., Brno, Czech)S o] &3}o] A& Ag] &<l

oA A L 5
(O g




S [}

- (TEM %&) g5 § ¥mjAE 2dold A &3 5, 70°Ce 2o A 8A3tol 7 5}st

- TEM £33 22 x4d A 7] (RMC Products, Boeckeler Instruments, Tucson, AZ)<
o] &3t 70nm TS ZEAS A FstaL, ol & gridol &7 TAXE AL

- Gridel 22130 AR FehdolAEM} FAEZAS o] §ate] ol F 4G A

- R34zt n] 74 (JEM-1400 plus, JEOL, Tokyo, Japan) o 2 Al &4 e 3o

-

e BSA G, AAAV AL o] 5% FeSH, TR FA 24

O A% ANE 2 DAAE, NI AALFS 7Y AFYRS B8] AR
Sefol=ges glo] Womal F A FAR A Yo BANZE AFTAY, A
4y gLl RES o §

O WEHA @n

| 7 (Differrential Interference Contrast Microscope; Nikon ECLIPSE Ni-U,
Nikon Co., Japan)dloll A t]#| & 7}v]2H(Nikon DS-Ri2 Camera, Nikon Co., Japan)&
ol g3te] 400u, 1,000 WM& = FeRA 2 usjdel sdtw Fu

AfE AAENZ FES o §ahe], FapA AN 4 (TEM)T FAHA A1 4 (SEM).2.
2 QAR 2uAgd B4 9 SERE S

O Wdd YA ENA genomic DNAE ®Elstar, 2 7/, A primerg ©]-83)
o] PCRSZ%S 43(% b5)

v A/mr =SS 4l

O FAiEd, BF =% 59 274 FuE vger gud dAsE 58 £ I
TR AN B

O 9 +7 R 4 A& TAME A FL Fol B AHAA FuEd SR
E A AH A
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¥ 5 72 R ¥ BN A9 primer 97144E W
$44 | Zeolm oF 47149 FnE
Ao ITS1 TCCGTAGGTGAACCTGCGG
U -TTT
ITS ITS4 TCCTCCGCTTATTGATATGC
fws | CrI8SF CTGCCAGTAGTCATATGCTTGTCT
Choi et al., 2013
185 cr 185 R GGAAACCTTGTTACGACTTCTC
w5 |UNIDEUKSSOR ACTGTAAACTATGCCRACTTGG Johnson et al., 2004
ITs D2C CCTTGGTCCGTGTTTCAAGA Scholin et al., 1994
s | New EukA CTGGTTGATYCTGCCAGT Medlin et al., 1983
185 LSUrev4 GTTAGACTYCTTGGTCCGTG Sonnenberg et al., 2007
EUKA AACCTGGTTGATCCTGCCAGT Medlin et al., 1983
71843 EUKF CCAGTAGTCATATGCTTGTCTC Kim et al.,, 2014
LA E
185 Euk1209F GGGCATCACAGACCTG Giovannoni et al., 1983
EUKB TGATCCTTCTGCAGGTTCACCTAC Medlin et al., 1983
opuup | AccIBSF(P3) | CCGAATTCGTCGACAACCTGGTTGATCCTGCCAGT
ITS“T Liu et al, 2005
Accl8SR(P4) |GGATCCAAGCTTGATCCTTCTGCAGGTTCACCTAC
m 9+Z23 2
L 95 24529 A% -078F 2422
7b a2 Ay}
0 7Ee ¥ HAe Arfel WFHo) W F wEe v FRaw, A7} vED
Gefo] @ AFA FuE ek AT T4 thors
O AEF B AEF Wk o T B A7 Ao o FolAA T 7144
AYEE 5 0T PR O T AEe 5
O £ FHA 215 ¥ 2= 30% AR 4F, A2 F
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%6 AT FFANAEAL BE A (Bel:
ARF | AEF [A4984ER] @
AF(FH 1 2 7
H 7] 5% 3 20 0 23
A 4 22 4 30
7 AAFEAL AE A/ 5E 25

AS(FR) 2 97&E F E/FT 55
A 25 }(class) = g Al/v) 7] &
1 X5 | Acropisthiidae Fuscheriides insulsus n. sp.(7}3%) 1Z3(FH)
2 Oxytrichidae Stylonychia n. sp. AE(FH)
3 Urostylidae Anteholosticha australis n] 7] &%
4 Holosticha gibba n| 7] 2%
5 Blepharismidae Blepharisma elongatum n| 7] =%
6 Chlamydodontidae | Chlamydodon wilberti n 7] &&
7 Uronychiidae Diophrys apoligothrix n| 7] &%
] Euplotidae Euplotes petzi n| 7] =&
9 Euplotes raikovi n7|5F
10 Gonostomatidae Gonostomum fraterculus N7l &%
11 Didiniidae Monodinium balbianii balbianii n| 7] &F
12 Strombidiidae Novistrombidium testaceum 0| 7] & &
13 Propecingulum orientale n 7| &%
14 Orchitophryidae Paranophrys marina n| 7] &%
15 Lacrymariidae Phialina binucleata n| 7] &%
16 Plagiopylidae Plagiopyla nasuta n| 7] & &
17 Platyophryidae Platyophrya spumacola hexasticha n 7] &%
18 Philasteridae Porpostoma notatum n| 7] &%
19 Trebouxiaceae Prodiscocephalus borrori H| 7] =&
20 Tontoniidae Pseudotontonia cornuta n| 7] =%
21 Epalxellidae Saprodinium dentatum 0| 7] &&
29 Placidae Spathidiopsis luciae n| 7] &F
23 HEF Cryptomonadaceae | Cryptomonas stoma n. sp. A& (FH)
24 Hemiselmidaceae | Chroomonas nordsteditii’ H 7| &%
25 Chroomonas coerulea* H 7 &%
2% Gymnodiniaceae Gyrodinium ochraceum H| 7] =%
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AEFR) R OIS F ERT 22

il TR }(class) s 3 A /v 71 &
27 71 X Euduboscquellidae | Euduboscgpelia sp.1 ANFE(FH)
28 Euduboscgpella sp.2 AE(FH)
29 Pirsoniaceae Pirsonia sp.1 AE(FH)
30 Pirsonia sp.2 A& (1)

=R A 9% / BoldAe FadrARE ol A

U 78 A2
(1) A X7 (ciliate)
O X it(ciliate)®] FAL-db= AyE F 22F°] H=HAS
O Fuscheriidess (Acropisthiidae) 21& 153 Stylonychias (Oxytrichidae) 21& 1% & &
2% 0] AlFo] WEEAQ oW 177 195 20F 9] v]7|EFo] HHH S
O ¥ A= Acropisthiidae®} Fuscheriides%:2l 21&<l F. insulsus sp. nov.2]
ATZAHAE ot AAFH
¥ insulsus® ‘B9, 9717 glEolghs = 7HH @Yol Fuscheriides?: 2]
71=% (type species)?l F. tibetensis7t @-o] A= 3rollAl A E Ay o249l
ol Ftarilk AF 54
% Al EER okl Wt FAF e ofn 7l Eo] = ‘insulsus'E THOE A

(a1 $A 3 -insulsus, 14 8 -insulsa, 74 & -insulsum)

* Fuscheriides insulsus n. sp. — ciliate

Material examined. A puddle of baugil, San 106, Gyeongpo-dong, Gangneung-si,
Gangwon-do, Korea (N 37°46’30.0”, E 128°51746.8”).

Description: Cells size about 55 x 15 pm in wivo, and after protargol impregnation cells
size about 30 x 15 pum; body shape ovate to cylindrical with a length:width ratio of
1.8-2.8:1 (on average 2.24:1) after protargol impregnation; living cells anterior and
posterior end similar size, but mid-body wider than anterior and posterior body, after
protargol impregnation cells posterior part wider than anterior part; rounded posteriad;
cortex rigid and non-contractile, colorless. Macronucleus positioned middle of body; 5-12
x 4-7 pm 1in size after protargol impregnation; circular to elongate shape with a
length:width ratio of 0.8-2.7:1 (on average 1.5:1). Micronucleus look like be attached to

edge of macronucleus;
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Fig 1. Drawing of Fuscheriides insulsus sp. nov. from life (A), after protargol impregnation
(B-K) and silver carbonate impregnation (L). A. The typical representative individual. B, C.
Ventral and dorsal views of ciliary pattern, arrowhead pointed condensation Kinetid group.
D-F. Detall of ciliary pattern in anterior body portion, arrowhead indicated condensation
kinetid group. G-K. Variability of body size and the shape of macronucleus. L. Extrusome
shaped and size. CK - circumoral kinety, Cph - cytopharynx, CV - contractile vacuole,
DB - dorsal brush, Ex - extrusome, MA - macronucleus, MI - micronuclei, OB - oral
bulge, SK - somatic kineties. Scale bars: 20 ym (A-C, G), 10 ym (D, F), 5 um (E, L).

1.1-17 x 11-22 pm in size after protargol impregnation, shaped circular to elongate
with a length:width ratio of 1.0-1.7:1 (on average 1.2:1). Contractile vacuole located
posterior end, about 5 pm in diameter. We recognized extrusomes n wvo and after
silver carbonate impregnation, Oral and somatic extrusomes shaped slightly ovate and
rod-shaped, sometimes slightly curved; extrusomes 3-5 x 0.3 pym long (on average 4 x
0.3 um). Lipid droplets 1 pm in diameter; scattered in cytoplasm. Cilia about 8 pm long
in vivo, ciliary meridional rows arranged in 14-16; anterior end of somatic Kkineties
slightly curved in oral region;, anterior and posterior Kkinetids gap narrower than
mid-part kinetids gap; number of a mid-ventral kinety between 16-26. Dorsal brush two

rowed and isostichad (dorsal brush row length difference < 20%); two dorsal brush row
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composed dikinetids; dorsal brush row 1 composed of 5-6 dikinetids; about 5.0 um long,
dorsal brush row 2 composed of 7-10 dikinetids; about 5.9 pm long, the space between
dikinetids of dorsal brush rows gradually wider. Subapical condensation Kkinetid
composed 5-8 monokinetids; about 2.8 pm long, two somatic kinety rows existed
between dorsal brush row 1 (shorten dorsal brush) and subapical condensation kinetid
groups; two monokinetids located between circumoral dikinetids and most anterior part
kinetid of suapical condensation kinetid group. Oral bulge recognized after protargol
impregnation, about 1.2 pm height; discoidal in frontal view. Cytopharynx not recognized
in wvivo, though distinguished after protargol impregnation, cytopharynx obconical.

Circumoral kinety positioned under the oral bulge; composed 14-16 dikinetids.

Fig 2. Light micrographs of Fuscheriides insulsus sp. nov. from live (A-C), after
protargol impregnation (D-H) and silver carbonate impregnation (I, J). A. The typical
representative individual. B, C. oral and body portion extrusome view. D, E. ventral and
dorsal views of ciliary pattern, arrowhead directed condensation kinetid group. F-H. Ciliary
pattern details and cytopharynx of anterior portion, arrowhead pointed condensation kinetid
group. I. Arrowhead directed condensation kinetid group. J. Arrowhead pointed extrusome.
CV - contractile vacuole, CK - circumoral kinety, Cph - cytopharynx, DB - dorsal
brush, MA - macronucleus, Mi - micronuclei, OB - oral bulge, SK - somatic Kkinety.
Scale bars: 20 yim (A, D, E), 10 ym (G, H), 5um B, C, F, I, ]).
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(2) %E%(ﬂagellate)

o F(flagellate) o] =AW AAE F 450 T=HAS

O Cryptomonas% (Cryptomonadaceae) A& 153 23} 2% 3F9 n|7|&Fo] HHHAS

O ©] % Hemiselmidaceae® Chroomonas% V|715& 2% AUl =2 AA7F 455U
* Nam HJ, Kim M, Jang SW, Jo BY, Moon EY, Nam SW. New records of the

genus Chroomonas and two Chroomonas species (Cryptomonadales, Cryptophyceae)

from Korea. Korean Journal of Environmental Biology. 39:435-444.

O X AT+AHIUE Chroomonas nordstedtii®t Chroomonas coerulea® A71A3ZE ol
A A &+

* Chroomonas nordsteditii & C. coerulea - flagellate

1) Chroomonas nordstedtii Hansgirg 1885

Material examined. Freshwater was collected from Pungho pond, Hasidong-ri,
Gangdong-myeon, Gangneung-si, Gangwon-do, Republic of Korea (N 37° 44’ 1807, E
128° 57’ 13.0”), on January 25, 2017.

Synonym.

Cryptomonas nordstedtii (Hansgirg) Senn 1885

Description. Chroomonas nordstedtii cells were biflagellate. Cells were blue-green
colored and oval-shaped. The size was 10.51 - 16.21 yum (n = 61, mean = 12.82 + 1.26
um) long and 524 -10.16 yum (n = 59, mean = 7.17 £ 1.04 yum) wide. Two Maupas ovals
were observed in the center of the cell . The periplast was composed of hexagonal
plates. The cells had a peripheral chloroplast with the pyrenoid penetrated by several
thylakoid membranes. The nucleus was located at the posterior end of the cell and
contained many chromatin areas. Several ejectosomes were observed in five rows
around the gullet. The Golgi body was located ventrally and anteriorly near the gullet.
Several starch grains were located in the periplastidal compartment. The nucleomorph
was free of the pyrenoid and contained a number of electron-dense granules. Among
the flagellar apparatus components, the rhizostyle was arranged perpendicular to the
striated fibrous and associated microtubular roots. The striated fibrous root extended
parallel to the associated microtubular root, which comprised three microtubules.

2) Chroomonas coerulea (Geitler) Skuja 1948

Material examined. Freshwater was collected from the Ichonji pond, 76 - 1, Ichon-r1i,
Oeseo—myeon, Sangju-si, Gyeongsangbuk-do, Republic of Korea (N 36° 29 57.97, E 128°
3 45.0”), on November 3, 2016.

Synonyms.
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Cryptomonas coerulea Geitler 1922

Chroomonas rosenbergii Huber-Pestalozzi 1950

Description. Chroomonas coerulea cells were biflagellate. Cells were blue-green colored
and oval-shaped. The size was 7.11 - 10.56 ym (n = 32, mean = 899 = 0.97 ym) long
and 498 -7.63 yum (n = 34, mean = 6.16 + 0.54 ym) wide. The pale-yellow colored
eyespot was located in the center of the cell. Cells had rectangular periplast plates. The
cells had a laterally positioned chloroplast with a pyrenoid, with the pyrenoidal matrix
penetrated by two pairs of thylakoid membranes. The pyrenoid was surrounded by
starch grains. The nucleus was positioned in the posterior part of the cell and contained
many chromatin areas. Several ejectosomes were observed in two rows around the
gullet. The Golgi body was observed at the gullet level. Mitochondria had plate-like
cristae. The eyespot was located at a small lobe end of the chloroplast and composed of
several pigment granules. The nucleomorph was located near the eyespot granules and
contained several electron—-dense granules and a nucleolus.

Nm

Fig. 1. Drawing of C. nordstedtii and C. coerulea. Not to scale. A. C.
nordstedtii. B. C. coerulea. CP, Chloroplast; CV, contractile vacuole; EJ,
ejectosome; ES, eyespot; F, flagellum; G, Golgi body; Gu, gullet; N, nucleus;
Nm, nucleomorph; P, periplast; Py, pyrenoid; S, starch.
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Fig. 2. Transmission electron micrographs of C. nordstedtii. A. Longitudinal section showing
the major organelles. B. Cross-section at the gullet level showing the Golgi body and
gjectosomes. C. Cross—section at the nucleus level showing the chloroplast and nucleus. D.
Section showing the pyrenoid penetrated by numerous thylakoid membranes. E. Section
showing the nucleomorph. F-G. Serial section of two basal bodies showing the flagellar root
components. The striated fibrous root extends parallel to the associated microtubular root. The
rhizostyle is positioned perpendicular to SR and SRm. H. Oblique section of two basal bodies
showing that the SRm comprises three microtubules (arrowhead). DB, dorsal basal body, Ej,
ejectosome; F, flagellum; G, Golgi body; Gu, gullet; L, lipids; N, nucleus; Nm, nucleomorph; Py,
pyrenoid; Rhs, rhizostyle; S, starch; SR, striated fibrous root; SRm, striated fiber—associated
microtubular root; VB, ventral basal body. Scale bar = 2 um (A, B, C, D, E), 05 um (F, G, H)
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Fig. 3. Transmission electron micrographs of C. coerulea. A. Longitudinal section
of the cell showing the major organelles. B. Cross—section at the gullet level
showing the Golgi body and ejectosomes. C. Cross—section at the nuclear level
showing pyrenoids surrounded by starch grains. D. Enlargement of the pyrenoid in
Fig. C showing that the pyrenoid matrix is penetrated by two pairs of thylakoids
(arrowhead). E. Section of the chloroplast lobe showing eyespots composed of
several granules. F. Section showing the nucleomorph near the eyespot. Cp,
chloroplast; Ej, ejectosome; ES, eyespot; G, Golgi body; Gu, gullet; Mt,
mitochondrion; N, nucleus; Py, pyrenoid; S, starch. Scale bar = 2 ym (A, C), 1 um
(B, E), 05 ym (D, F).
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(3) 71 A+ (parasite)

O 7|4t (parasite)®] A= AR F 4Fo] Y=HAS

O Euduboscqpella% (Euduboscquellidae) 21& 253} Pirsonia?; (Pirsoniaceae) A& 2% ©]
a3l eRcs

O 53|, Euduboscgpella® 35/ 2 (tintinid) & #Z9A1 72101 44 Aoy, o)A
ATE Ea) o AR F(Dinoflagellate) S 7FG A 7= ZFo] LAH

O HE d+AF=E Euduboscquellidae®t Euduboscgpellass A% 2% st AFAyE
opefol A

* Fuduboscquella — Parasite

1) Euduboscquella sp.1

Material examined. Sample was collected from Yongho in Busan, Korea (35°08'N,
129°06'E), on August 27, 2019.

Description. Trophonts with a large spherical nucleus with a single nucleolus is
increasing in size during the development. Shield with converging 29-43 grooves (or
ribs) toward center of shield. Tomont had numerous bipolar ribs and a food vacuole
were evident during early sporogenesis. Sporogenesis undergo with formation of short
sporocyte chains during the first few division, followed by separation and continued
division of the sporocytes. Three types of spores: (1) biflagellated dinospore, with
bulbous episome and narrower cylindrical hyposome, 8.7-15.0 um long and 4.4-8.6 um
wide; (2) ovoid spore with single flagellum, 9.7-17.8 ym long and 5.1-8.0 ym wide; (3)
spherical spore without any flagella, 6.4-13.7 ym in diameter. Type host is

Cucumeridinium coeruleum.

2) Euduboscquella sp.2
Material examined. Sample was collected from Yongho in Busan, Korea (35°08'N,
129°06'E), on June 24, 2021.

Description. Trophonts with a large spherical nucleus with a single nucleolus is increasing in
size during the development. Shield with converging 39 grooves (or ribs) toward center of shield.
Tomont had numerous bipolar ribs and a food vacuole were evident during early sporogenesis.
Sporogenesis undergo with formation of a long, beaded string of sporocytes. Single type of
spore; biflagellated dinospore, with bulbous episome and narrower cylindrical hyposome, 11.5 -

13.1 ym long and 6.1 - 11.5 ym wide. Type host is unidentified Gyrodinium.
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Fig. 1. Micrographs of FEuduboscquella species infecting dinoflagellates in  wvwvo. A-D.
Fuduboscquella sp.l ex Cucumeridinium coeruleum. E-F. Euduboscquella sp.2 ex Gyrodinium
sp.2. A. Immature trophont of Euduboscquella sp.l with numerous centripetal grooves and ridges
on episome. Arrowhead mark ridges. B. Same specimen as A showing parasite nucleus (N),
nucleolus (n) and perimeter of parasite (P). C. Recently emerged parasite (the tomont) showing
bipolar episomal grooves with food vacuole (fv) containing host material. D. Middle of second
sporogenic division showing four developing sporocytes; food vacuole (fv). E. Trophont of
Fuduboscquella sp.2 showing episomal grooves and ridges. F. Same specimen as E showing
parasite nucleus and nucleolus. G. Nascent daughter cells of third sporogenic division. H. Middle
stage of sporogenesis with long chain of sporocytes.
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* AA =i - SClw 138, U&= 39
“(SCI) Omar A, Moon JH, Nam SW, Jung J-H. 2021. Tunicothrix halophila n. sp., a
Secondarily Oligomerized Parabirojimid Hypotrich (Ciliophora, Spirotrichea) From
Hypersaline Costal Water in Korea. Frontiers in microbiology. 12:691361.
(=) Cho M, Choi H, Nam SW, Kim S. 2021. Newly recorded unarmored dinoflagellates
in the family Kareniaceae (Gymnodiniales) in brackish and coastal waters of
Korea. Korean Journal of Environmental Biology. 39:236-244.
(FW=H) Omar A, Jung J-H. 2021. New record of 21 ciliate species (Protozoa, Ciliophora)
from South Korea. Journal of species research. 10:301-320.
(FW=F) Nam HJ, Kim M, Jang SW, Jo BY, Moon EY, Nam SW. New records of the

genus Chroomonas and two Chroomonas species (Cryptomonadales, Cryptophyceae)
from Korea. Korean Journal of Environmental Biology.
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* 3l =3 - SCIs 1¥
«(SCI) Nam SW, Kim M, Jang SW, Park MG, Yih W, Kim HS, Shin W. Ultrastructure
and Molecular Phylogeny of Mesodinium annulatum sp. nov., a New Member of

the M. rubruny/M. major Complex. Journal of Eukaryotic Microbiology.
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