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Fig.
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FIGURE LIST

. 1. General morphology of harpacticoid copepods showing the terms used in this study. A,
habitus, dorsal; B, habitus, lateral. - - - - - - - - - -+ - o e e e e
2. General morphology of urosomite and caudal rami in harpacticoid copepods showing the
terms used in this study. A, female urosome except for P5-bearing somite, ventral; B, male
urosome, ventral; C, genital double-somite, ventral; D, caudal ramus, dorsal. - - - - - - 6
3. Basic structure of antennule in harpacticoid copepods. A, female; B, haplocer type in male;
C, subchirocer type in male. R 14
4. Basic structure of mouth appendages in harpacticoid copepods. A, antenna, polyarthra; B,
antenna, oligoarthra; C, labrum; D, mandible. - - - - - - - -« -« -« 1]
5. Basic structure of mouth appendages in harpacticoid copepods. A, maxilla; B, maxilla; C,
maxilliped, general oligoarthra; D, maxilliped, Ectinosomatidae; E, maxilliped, polyarthra.

12
6. Basic structure of thoracic legs in harpacticoid copepods. A, P1; B, P2-P4; C,P5. - - 13
7. Localities where harpacticoid copepods were collected. - - - - - - - - - - - - 17
8. Brianola sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, urosome except for P5-
bearing somite; D, genital field; E, P5; F, pseudoperculum, anal somite and caudal rami, dorsal;
G, caudal rami, ventral; H, rostrum, dorsal. Scale bars: 50 um (D-H); 100 um (A-C). - 35
9. Brianola sp. nov., female. A, antennule; B, antenna; C, labrum. Scale bars: 50 um. - 36
10. Brianola sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped. Scale bar:
50 um (A-D). - - - e s e e e e 37
11. Brianola sp. nov., female. A, P1; B, P2. Scale bar: 50 ym. =~~~ + - - - - - - - - 38
12. Brianola sp. nov., female. A, P3; B, P4. Scale bar: 50 ym..~ ~ + - - - - - - - - 39

13. Brianola sp. nov., male. A, habitus, dorsal; B, urosome except for P5-bearing somite, ventral;
C, antennular segments 1-4; D, antennular segments 5 and 6; E, genital field. Scale bars: 50 um
(C-E); 100 um (A, B). = = = =« = = - o e o)
14. Scanning electron micrographs of Brianola sp. nov. Female (A-C): A, urosome, lateral; B,

genital double somite, dorsal; C, urosomites 4 and 5, anal somite, and caudal rami, dorsal. Male
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Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

(D-F): D, genital field, lateral; E, rostrum and antennule; F, inner surface of the antennular
segments5and 6. - - - - - s e e e e e e A
15. Scottolana sp. nov., female. A, habitus, dorsal; B, rostrum, C, P5-bearing somite and genital
double-somite; D, caudal ramus, E, P5. Scale bars: 100 um (B-E); 200 um (A). - - - - 50
16. Scottolana sp. nov., female. A, antennule; B, antenna. Scale bar: 100 ym. - - - - - 51
17. Scottolana sp. nov., female. A, labrum; B, mandible; C, maxillule; D, maxilla; E, maxilliped.
Scale bar: 100 pum. = =+ =+ - - s s e o e oo .o 5D
18. Scottolana sp. nov., female. A, P1; B, P2; C, conical projection on the posterior surface of
P2 basis. Scale bars: 100 ym. =+ - - - - - oo e e e e e e e e e oo B3
19. Scottolana sp. nov., female (A, B): A, P3; B, P2. Male (C-E). C, P3 enp-3; D, P4 enp-2; E,
projection on the posterior surface of P3 basis. Scale bars: 100 ym. - - - - - - - - 54
20. Scottolana sp. nov., male. A, urosome, ventral; B, antennule. Scale bars: 100 ym. - 55
21. Sanning electron micrographs of Scottolana sp. nov., female. A, cephalosome, dorsal; B,
urosomite, dorsal; C, antennule and antennary exopod; D, distal and penultimate segments of
antennary exopod; E, caudal rami, dorsal; F, caudal rami, ventral. - - - - - - - - - 56
22. Fladenia sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, rostrum. Scale bars: 50
23. Fladenia sp. nov., female. A, urosome, dorsal; B, urosome, ventral; C, antennule; D, labrum.
Scale bars: 50 pm. Y 0]
24. Fladenia sp. nov., female. A, antennule; B, mandible; C, maxillule; D, maxilla; F, maxilliped.
Scalebar: 50 um. = - - o s s e e e e e e T
25. Fladenia sp. nov., female. A, P1; B, P2; C, P5. Scale bar: 50 um. Arrow heads indicate the
distinct morphological feature of Fladenia sp. nov. - - - - - = « - « - - - - - - 7P
26. Fladenia sp. nov., female. A, P3; B, P4. Scale bar: 50 pum. Arrow heads indicate the distinct
morphological feature of Fladenia sp. nov. - - - - - - - - - - - - -« -+ - - 73
27. Amphiascus sp. nov., female. A, rostrum and antennule; B, antenna; C, labrum. Scale bar:
S0UM. ¢ ¢ v s s e e e e e oo oo 06

28. Amphiascus sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped; E, F,

urosome except for P5-bearing somite, dorsal (E), ventral (F). Scale bars: 50 um (A-D); 100
UM (B, F). © -« @ o s e e e e e g7
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Fig.

Fig.

Fig.

29. Amphiascus sp. nov., female. A, P1; B, P2; C, P3; D, P4; E, P5. Scale bar: 50 ym. - 98
30. Amphiascus sp. nov., male. A—C, urosome, dorsal (A), ventral (B), lateral (C); D, protopod
of P1; E, P5. Scale bars: 50 um (D, E); 100 pm (A-C). - -« -« » « « = « - « - 99
31. Amphiascus sp. nov., male. A, antennule; B, P2. Scale bars: 50 ym. - - - - - - 100
32. Bulbamphiascus sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, terminal caudal
setae IV and V. Scale bar: 100 pum. + - =+ = ¢ 0 s e e e e e e 108
33. Bulbamphiascus sp. nov., female. A, B, urosome excluding P5-bearing somite, dorsal (A)
and ventral (B); C, D, caudal rami, dorsal (C) and ventral (D). Scale bars: 50 um (C, D); 100

um (A, B). - ¢ o o s s e e e e 09
34. Bulbamphiascus sp. nov., female. A, antennule; B, antenna; C, urosome excluding P5-
bearing somite, lateral. Scale bars: 50 um (A, B); 100 um (C). - - - =« =+ - - - 110
35. Bulbamphiascus sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped.
Scale bar: 50 70 T 1 1 1
36. Bulbamphiascus sp. nov., female. A, P1; B, P2; C, P5. Scale bars: 50 ym. - - - - 112
37. Bulbamphiascus sp. nov., female. A, P3; B, P4. Scale bar: 50 ym. - - - - - - - - 113
38. Bulbamphiascus sp. nov., male. A-C, urosome excluding P5-bearing somite, dorsal (A),
ventral (B), and lateral (C); D, antennule. Scale bars: 50 um (D); 100 um (A-C). - - - 114
39. Bulbamphiascus sp. nov., male. A, protopod of P1; B, P2, anterior; C, P2 enp-2, posterior;
D, both rami of P3. Scale bar: 50 um. + - - - = ¢ 0 e e e e e e e e 115
40. Typhlamphiascus sp. nov. 1, female. A, habitus, dorsal; B, habitus, lateral. Scale bar: 100
41. Typhlamphiascus sp. nov. 1, female. A, rostrum and antennule; B, antenna. Scale bar: 50
42. Typhlamphiascus sp. nov. 1, female. A, mandible; B, maxillule; C, maxilla; D, maxilliped.
Scale bar: 50 m. - ¢ v s s e e e e e e 124
43. Typhlamphiascus sp. nov. 1, female (A, B). A, P1; B, P2. Male (C, D): C, basis of P1; D,
endopod of P2. Scale bars: 50 pym. -+ - = - - s e e e e e e 125
44. Typhlamphiascus sp. nov. 1, female. A, P3; B, P4. Scale bar: 50 ym. - - - - - - - 126
v
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Fig. 45. Typhlamphiascus sp. nov. 1, female (A-C). A, urosome; B, genital field; C, P5. Male (D):
D, antennule. Scale bars: 50 um (B-D); 100 pm (A). - - - =« = s s e 127
Fig. 46. Typhlamphiascus sp. nov. 1, male. A, habitus, dorsal; B, urosome, ventral; C, P5. Scale bars:
50 pum (C), 100 pum (A’ B) ........................ 128
Fig. 47. Typhlamphiascus sp. nov. 2, female. A, habitus, dorsal; B, habitus, lateral. Scale bar: 100

Fig. 48. Typhlamphiascus sp. nov. 2, female. A, urosome, dorsal; B, urosome, ventral; C, caudal

ramus, lateral; D, genital field; E, P5. Scale bars: 50 um (D, E); 100 pm (A-C). - - - - 134

Fig. 49. Typhlamphiascus sp. nov. 2, female. A, antennule; B, maxilliped. Scale bar: 50 um.
135
Fig. 50. Typhlamphiascus sp. nov. 2, female. A, mandible; B, maxillule; C, maxilla. Scale bar: 50
Fig. 51. Typhlamphiascus sp. nov. 2, female. A, antenna; B, P1; C, P2. Scale bar: 50 ym. - - 137
Fig. 52. Typhlamphiascus sp. nov. 2, female. A, P3; B, P4. Scale bar: 50 um. -+ - - - - - - 138

Fig. 53. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, habitus, dorsal; B,
habitus, lateral; C, caudal setae IV and V (cited from Kim et al., 2015). - - - - - - - 144
Fig. 54. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, urosome, ventral; B,
genital field; C, anal somite and caudal rami, dorsal (light), ventral (left); D, P5 (cited from Kim
Fig. 55. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, rostrum and antennule;

B, antenna; C, mandible; D, maxillule; E, maxilla; F, maxilliped (cited from Kim et al., 2015).

146

Fig. 56. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, P1; B, P2 (cited from
Kimetal., 2015). - - - - = - - o e e e 147

Fig. 57. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, P3; B, P4 (cited from
Klm et a|., 2015) ............................ 148

Fig. 58. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, male. A, habitus, dorsal; urosome,
ventral; C, antennule; D, P5 (cited from Kimet al., 2015). - - - - - - - - « - - - 149

Fig. 59. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, male. A, P1; B, P2 (cited from
Kimetal., 2015). - -« - - = -« o o e 150
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

60. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, habitus, dorsal; B. habitus,
lateral. Scale bar: 100 um (cited from Kim et al. 2016a). -~ - - - - - - - - - - - - 182
61. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, rostrum; B, antennule; C,
antenna; D, mandible; E, maxillule; F. maxilla; G, maxilliped. Scale bars: 50 um (cited from
Kimetal. 2016a). - - - -« - =« o s c e e e e 183
62. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, urosome except P5-bearing
somite, ventral; B, genital field; C, P1; D, P2. Scale bars: 50 um (cited from Kim et al. 2016a).

184
63. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, P3; B, P4; C, P5. Scale bar: 50
um (cited from Kim et al. 2016a). = - - - - =« = o e 185

64. Strongylacron glabrum Kim, Jung & Yoon, 2016, male: A, habitus, dorsal; B, urosome,
ventral; C, P5. Female: D, anal somite and caudal rami, dorsal. Scale bars: 50 um (C, D), 100
um (A, B) (cited from Kim et al. 2016a). - - = -« -« =« + o oo e 186

65. Strongylacron glabrum Kim, Jung & Yoon, 2016, male. A, antennule; B, P3. Scale bars: 50
pum (cited from Kim et al. 2016a). -+« -« = - o s e e e e 187
66. Scanning electron microscope photographs of Strongylacron glabrum Kim, Jung & Yoon,
2016, female. A, habitus, ventral; B, prosome, dorsolateral; C, thoracic somites 2—4, dorsolateral;
D, cephalothorax, ventral; E, rostrum, anterior; F, antennules, dorsal (cited from Kim et al.
2016@). - ¢ v s st os s e e e e ..o ... ... ... 188

67. Scanning electron microscope photographs of Strongylacron glabrum Kim, Jung & Yoon,
2016, female. A, surface of antennules, dorsal; B, antennary endopod; C, D, P5; E, caudal rami;
F, caudal setae I, Il and tube pore (arrow) (cited from Kim et al. 2016a). - - - - - - 189

68. Scanning electron microscope photographs of Strongylacron glabrum Kim, Jung & Yoon,
2016, male. A, habitus, dorsal; B, cephalothorax and thoracic somite 2, dorsal; C, anal somite,
dorsal; D, proximal part of caudal ramus; E, distal part of caudal ramus, dorsal; E, antennule,
ventral (cited from Kim et al. 2016a). - - - - - - =« = - e e e 190

69. Nannopus sp. nov., female. A, habitus, lateral; B, urosome, dorsal; C, urosome, ventral; D,
ridge on body surface; E, caudal ramus, dorsal; F, genital field; G, antennule. - - - - 201

70. Nannopus sp. nov., female. A, rostrum; B, antenna; C, mandible; D, maxillule; E, maxilla;
F,maxilliped.------------------------------202

Vi
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Fig. 71. Nannopus sp. nov., female. A-E, P1-P5. - - - -« =« -« « « =« o v e 203
Fig. 72. Nannopus sp. nov., male. A, habitus, lateral; B, antennule, anterior; C, antennule, posterior;
D,P5andP6. + + + + + + o+ o+ s s e e e e e e 204
Fig. 73. Laophontoidea gen. nov. & sp. nov., female (A, B). A, habitus, dorsal; B, habitus, lateral.
Male (C): C, habitus, dorsal. Scale bar: 100 um. - - - - -+ =« =« = .o 213
Fig. 74. Laophontoidea gen. nov. & sp. nov., female. A, urosome except for P5-bearing somite,
ventral; B, anal somite and caudal rami, dorsal; C, caudal ramus, lateral; D, antennule; E,
antenna; F, mandible; G, maxillule; H, maxilla; F, maxilliped. Scale bars: 50 ym. - - - 214
Fig. 75. Laophontoidea gen. nov. & sp. nov., female. A, P1; B, P2; C, P5. Scale bar: 50 pm. 215
Fig. 76. Laophontoidea gen. nov. & sp. nov., female (A, B). A, P3; B, P4. Male (C, D): C, P3 endopod;
D, P3 exp—3. Scale bar: 50 T P 216
Fig. 77. Laophontoidea gen. nov. & sp. nov., male. A, urosome, lateral; B, first and second
urosomites, ventral; C, antennule; D, P4. Scale bars: 50 ym. - - - -+ - - - - - - 217
Fig. 78. Normanella sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, caudal seta V. Scale
bar: 100 pum. -+ ¢ ¢ ¢ s s e s e e e e e e .o D3
Fig. 79. Normanella sp. nov., female. A, urosome, ventral; B, genital field; C, rostrum; D, antennule;
E, segments 4 and 5 of antennule; F, antenna (coxa omitted); G, labrum. Scale bars: 30 um (B—
G), 50 um (A). ¢+ ¢ ¢ s e e e e e 230
Fig. 80. Normanella sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped; E, P1;
F, P2. Male: G, second endopodal segment of P2. Scale bars: 30 ym. - - - - - - - - 233
Fig. 81. Normanella sp. nov., female. A, P3; B, P4; C, P5. Male: D, second endopodal segments of
P3; E, second endopodal segments of P4. Scale bar: 30 ym. - - - - - - - - - - - 234
Fig. 82. Normanella sp. nov., male. A, habitus, dorsal; B, P5 and P6 bearing-somites, ventral; C,
urosome except for P5 and P6 bearing-somites, ventral; D, antennule. Scale bars: 30 um (D);
50um (A—C). -+ = - - - s e e e e e oo 035
Fig. 83. Halectinosoma perforatum Ito, 1981, female. A, habitus, dorsal; B, urosome, ventral; C, anal
somite and caudal rami; D, antennule; E, antenna (cited from Kim et al. 2015). - - - - 245
Fig. 84. Halectinosoma perforatum Ito, 1981, female. A, labrum; B, mandible; C, maxillule; D,

maxilla; E, maxilliped (cited from Kim et al. 2015). - - - - - - =« -« - - - 246
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Fig.

Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

85. Halectinosoma perforatum Ito, 1981, female. A, P1; B, P2 (cited from Kim et al. 2015).

247
86. Halectinosoma perforatum Ito, 1981, female. A-C, P3-P5 (cited from Kim et al. 2015).
248
87. Halectinosoma sp. nov., female. A, habitus, dorsal; B, habitus, lateral. Scale bar: 100 um.
258

88. Halectinosoma sp. nov., female. A, urosome, ventral; B, anal somite, dorsal (right) and
ventral (left); C, rostrum; D, antennule; E, antenna; F, P5. Scale bars: 50 ym. - - - - 259
89. Halectinosoma sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, distal endite on
syncoxa of maxilla; E, middle endite on syncoxa of maxilla; F, proximal endite on syncoxa of

maxilla; G, maxilliped. Scale bar: 50 um. Arrowheads indicate the unique feature on the

mandibular gnathobase' e e e e e e e e e e e e e e e e e e e e e e e e e 260
90. Halectinosoma sp. nov., female. A, P1; B, P2. Scale bar: 50 ym. - -~ - - -+ - - - 261
91. Halectinosoma sp. nov., female. A, P3; B, P4. Scale bar: 50 um. - -+ - - - - - 262

92. Halectinosoma sp. nov., female. A, habitus; B, antennule; C, P5, D, urosomite 2, ventral; E,
P5 of specimen collected from Yeonggwang. Scale bars: 50 ym. = - - - - - -+ - - 263
93. Scanning electron microscope photographs of Halectinosoma sp. nov., female. A, habitus,
lateral (rostrum hidden); B, cephalothorax, lateral (rostrum hidden); C, thoracic somites 2-4,
lateral; D, P5 bearing-somite and genital double somite, lateral; E, genital double somites, lateral;
F,urosomite 4, lateral. - - - - -+ -+ -+« . . . . . oo 264
94. Scanning electron microscope photographs of Halectinosoma sp. nov., female. A, urosome,
dorsal; B, postgenital somites, ventral; C, urosomite 5, anal somite and caudal ramus, lateral;
D-F, anal smite and caudal rami, lateral (D), dorsal (E), ventral (F). - - - - - - - - 265
95. Scanning electron microscope photographs of Halectinosoma sp. nov., female. A, caudal
setae; B, surface of cephalosome; C, D, P5. Arrowhead indicates the vestiges of spinules. -
266
96. Zosime destituta Kim, Jung & Yoon, 2016, female. A, habitus, dorsal; B, habitus, lateral; C,
detail of the surface of the cephalothorax. Scale bars: 50 pm (C); 100 um (A, B) (cited from

Vili
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Fig. 97. Zosime destituta Kim, Jung & Yoon, 2016, female. A, antennule; B, antenna; C, mandible;
D, maxillule; E, maxilla; F, maxilliped. Scale bar: 30 pm (cited from Kim et al. 2016b).

273

Fig. 98. Zosime destituta Kim, Jung & Yoon, 2016, female. A, urosome (excluding P5-bearing

somite), ventral; B, genital field; C, posterior margin of pre-anal somite, anal somite, and caudal

rami; D, P1; E, P2. Scale bars: 50 um (cited from Kim et al. 2016b). - - - - - - - - 274
Fig. 99. Zosime destituta Kim, Jung & Yoon, 2016, female. A, P3; B, P4; C, P5. Scale bar: 50 um
(cited from Kimetal. 2016b). - - -« - - -+ =« o e e e e 275
Fig. 100. Microarthridion littorale (Poppe, 1881), female. A, habitus, dorsal; B, habitus, lateral.
Scale bar: 100 wm (cited from Kim et al. 2016). - -« =« -+ =+ = oo o 289

Fig. 101. Microarthridion littorale (Poppe, 1881), female. A, rostrum; B, urosome, ventral; C, genital
field; D, caudal ramus, ventral; E, caudal ramus, dorsal; F, antennule. Scale bars: 50 um (A, C-
F); 100 um (B) (cited from Kim et al. 2016). -~ - -« =« =« « =« - o . 290
Fig. 102. Microarthridion littorale (Poppe, 1881), female. A, antenna; B, labrum; C, mandible; D,
maxillule; E, maxilla; F, maxilliped. Scale bar: 50 um (cited from Kim et al. 2016). - - 291
Fig. 103. Microarthridion littorale (Poppe, 1881), female (A, B): A, P1; B, P2. Male (C-E): C, P1
enp-3; D, P2 exp-3; E, P2 enp-3. Arrows indicate sexual dimorphism in male. Scale bar: 50 um
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ABSTRACT

A Taxonomic Study on the Harpacticoids (Crustacea: Copepoda: Harpacticoida)

from Marine and Brackish Waters in Korea

Kim, Jong Guk
Advisor: Prof. Yoon, Seong Myeong, Ph. D.
Department of Marine Life Science

Graduate School of Chosun University

A taxonomic study on the harpacticoids collected from marine and brackish waters of Korea was
performed. The harpacticoids were collected from various habitats at 95 localities in Korean waters
during a periods of June, 2011 to August, 2016. In the present study, 98 harpaticoid copepods
belonging to 70 genera of 28 families were identified. Among them, four species, including
Strongylacron glabrum Kim, Jung & Yoon, 2016, Zosime destituta Kim, Jung & Yoon, 2016,
Syngastes multicavus Kim, Jung & Yoon, 2016, and S. pseudofoveatus Kim, Jung & Yoon, 2016,
have been described as new species and three species, such as Paramphiascella fulvofasciata
Rosenfield & Coull, 1974, Halectinosoma perforatum 1t6, 1981, and Microarthridion littorale
(Poppe, 1881), have been newly recorded in Korean fauna. In addition, 12 species (Brianola sp. nov.,
Scottolana sp. nov., Fladenia sp. nov., Amphiascus sp. nov., Bulbamphiascus sp. nov.,
Typhlamphiascus sp. nov. 1, Typhlamphiascus sp. nov. 2, Nannopus sp. nov., Normanella sp. nov.,
Halectinosoma sp. nov., Alteutha sp. nov., and Alteuthella sp. nov.) were described as new species,
and one genus was erected to accommodate Laophontoidea gen. nov. & sp. nov. These 20 species
were described in detail with figures and scanning electron microscope photographs. In the present
study, the keys for harpacticoid genera and species of Korean waters were also provided, together
with the information on the zoogeographical distribution and inhabits for total 183 harpacticoids that
had been recorded previously from Korean marine and brackish waters. The results showed that they
could be categorized by five climatic forms as follows: the portions of the Far Eastern endemic form,
the cosmopolitan, the warm temperature form, the cold temperature form, and the tropical form were
found to be 114 species (62.3%), 25 species (13.7 %), 24 species (12.6%), 12 species (6.5%), and
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nine species (4.9%), respectively. High rate of the Far Eastern endemic species in Korean
harpacticoids might be caused by the dominance of benthic life style of harpacticoid copepods
inhabiting on sediments or macroalgae. When categorized by life styles, 114 species (62.3%) were
benthic, 43 species (23.5%) were associated with marine algae or sea grass, 11 species (6.0%) were
associated with other invertebrates, nine species (4.9%) were associated with wood infested by
isopods, and six species (3.3%) were planktonic. In Korean waters, 149 species (81.4%) have been
recorded from intertidal zone and 34 species (18.6%) have been reported from subtidal zone.
However, there were still poor surveys on subtaidal harpacticois in Korean waters. Therefore, many

undescribed species would be discovered by the progress of researches from subtidal zone.
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1. A&

1) U ARS8
2210t (Copepoda)2l 9 = = GtLIQI 212l =Y d| & (Harpacticoids)= 56 1t

589 = 4300 ({E 0laf0l 2AM™ UCHWells 2007). 0l==2 HSA0l & =
EFTZN URE ol JI=X9H2 HMEB0A UsdEs ofd,
HEF PHFS2S0H S8 =2 JIMGHIIE StCHLee et al. 2012). L=

= (Microsetella, Euterpina, Clytemnestra, Macrosetella)2 Z3IAEH0I0, 3 N
Jb(Chappuisiidae, Phyllognthopodidae %! Parastenocarididae)2 <t 1,000 g2
S FUAM2  AMASle 222 AN UCHHuys et al.  1996).
SENMAMUES2EHUNAN ZH2EdFRes dess USL2 =2 dsSEsS
20I0H, ZHUMN MEBSHCOZz =S J9gs dY9ot] UACHCoull et al. 1983;

Huys et al. 1996).
2Ly R =RSH ARE= 19 AMIl =0 ANBREUJAU2MH, XI=SoH,
SEo MHer Tdell) EAs SHCE 2ol MAME 0 Brady (1880),
Sars (19031911, 1921), Lang (1948), Wells &Rao (1987) ~12|1) Apostolov & Marinov
(1988) S0l 2ot =8 2L e =TIt AT ACHSong 2000; Lee et al. 2012).
£5| Lang (1948)2 11 OIEMX JI== 1400 Of ZS0 e HSD
ssXcst® 212 &
0

| OHdmE &30ILt dol 2 XNFUAE S0t dAHF0  [et

2002).
SN Z2U2-gHURTe =FHEL E= Sars (1905)0 26t 0|20 [C
= 22 HURE 22AF2 1 He Ot=2z2 SFAU2H, 0/ 420 ==A
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0

1905; Chang 2009b). 1 =, Lang (1948)2 Ml 1 &XI2 MEW 222 |2, A1
M2 52, A & b2t &N WekA 2 Jiel &, Polyarthra 2t Oligoarthra £
Lt5 A CH(Lang 1948; Chang 2009b). & X, Polyarthra Ot=& StHSZ2Z AKX LD

JA2LY, Oligoarthra Ot=2 CHHSZ2Z AKX LD UCH(Seifried 2003; Huys et al.
1996).

SOtAIOLS] B2, E30MeE S48 20Nl F0l &8 H2(0, Shen &
Tai 1962, 1963, 1964, 1979)Jt 1960 HUHFH OIFHZ 2O, Shen (1979)01 =&+t
St 220 PO IENsE 2028 RF 67 01 JISZ QUCH ol &
2RO 28 A= E 2 Mu & Gee (2000), Mu & Huys (2002, 2004), Ma &
Li (20110 2ot 2FsHA ARIE 12l Mu et al. (2002)01 2/6H0 AHEHEHA
HARIb SMEACH LEES HIWHE O/ 1900 G0 ZCIRH QUF0 2
HARIb AIEEASH, Ishida & Kikuchi (2000)0t E=4 2N HHE 57 B2
2|5t CHChang 2009b). 2l 4l Z el Rs It6 (1968-1988)7t
3B B2 II0ZUHM EDBR2LL, 01F AR E QAF0 28 A0

BIGt Ol &

bl

o

b &20I0H, =2 Dactylopusioides & 2 &, Sarsamphiascus kawamurai,

r

Tegastes okinawaensis 12| Leptocaris ryukyuensis S0l &EF2z BEINEHUZS

& 0| CH(Song 2000; Shimono et al. 2004, 2010; Ueda & Nagai 2005; Back et al. 2010; Song

et al. 2012a).
St=0AM 2Dl gadlF0 28 2F[ESEE HAP2E= Miura (1969)01 2ot XS
=L A=, D= 4Hs=1t <S20 M Canthocamptidae 2 6 St
Parastenocaris nipponensis £ J|=06t%CHChang 2009b). Ol 90 GElf =Et=FH
S MK = & o0l AAStD U= Z1L cll FFstE AR
ANEHoez 3L 2 | Ct(Chang & Kim 1991, 1992; Chang & Song 1995; 1997a
b S) 1 ZUZAM Chang (2009b)2 =4 QAFO 2LHEl=

202/ BIF 10 D 29 = 66 Z(OI4S Cr2 E )0l 2DTACH =2, Song

ot al. (2012)= SHAT JAS0A EEos LDLLADO HEH MEHEE

check list £ HMAIGHA=C, 23 1t 58 = 88 52 Z&5lD UCH R S0
A

HANSZA UeMEsls 202 ZIUUASN, =M4 7 =, ZYIEH
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7
fo

o3|

0
n

6 2 LEoIUCHSong et al. 2012). 1) OlF, Cr&st MAXIHA S0t
Xl

[

0

20 UCE: Paramesochridae O] 28t A (Back & Lee 2010, 2011, 2012, 2013,
2014b); Parastenocarididae 0ff 2t8t ™ 7 (Karanovic & Lee 2012); Ameiridae O 2tSt
& ~1(Karanovic & Cho 2012); Cletodidae 0if 28 A +(Kim et al. 2014; Karanovic et al.
2015; Song et al. 2014; Kim et al. 2016a); Laophontidae 0l 28t ™ 3(Back & Lee 2014a;

Kim 2013); Normanellidae O 2t8t H(Kim et al. 2014); Cletopsyllidae 0ff 2tst
™ 71(Kim 2013); Ancorabolidae Off 28t H2(Kim 2013); Harpacticidae 0ff 2t&t

™ 2 (Lee et al. 2014); Miraciidae 0l 28t & =2(Karanovic & Kim 2014; Karanovic et al.
2014; Karanovic & Cho 2016); Ectinosomatidae Off 2t8F HA2(Kim et al. 2015);
Tegastidae 0ff 2t8t ™ 22(Kim et al. 2016c); Tachidiidae 0ff 28F A 2(Kim et al. 2016);
Zosimeidae Off 28t ™ 22(Kim et al. 2016b); Tishidae O 28t A (Karanovic & Lee
2016); Nannopodidae Off 28t ™ =1(Vakati et al. 2016) S0l =HZIUCH. OIA 2
HRE Zgs ZW MK B2 o ¥ D

el EdF= 32 4 93 £ 168 BO0ICH &=2 Zcl=EdF0l CHe
FFStN s HEol MY UKL =S F=H HANWAME 190 =

800 (&0 & A0l Hlwatd = I 0I1&SH &= 0[CHHuys etal. 1996; Lee etal.

2|l 8dle Feid E20= Huys & Boxshall (1991)2 2iE MO, =

%% 0| 2HE Chang (2009b)2 A2 JIZC2 H2I5HAUCH

202 HY R MEge 2le 8, Stz ZXE &, ASHEW qAE &
s et s =l 2 MR (prosome)2t =X S (urosome)Z OIFOHHAM
U[USH, H 4 SZ1I M 5 SEAMOINA REEC 2R & 229

IXNE2, 28 2722 MEo el 8 FMFIot B=6tHA
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M SF= SZ&(cephalosome)lt Ml 1 EE-H 4 822 H4=0h &
££X, & M 1 =Z(antennule), KM 2 =Zf(antenna), C[H(mandible),
M 1 A9 (maxillule), M 2 22 maxilla), 1212 22t (maxilliped)Z JHXl= 6 N2

U
ro

6 &2

MEO &= 00 RCH M 1 SX(first thoracic leg == first swimming leg;

PHE Itz HEES UHRE=E 2% SotH =& (cephalothorax)E 0l &Lt

FEO AEEZ S=ot¢ 0l0t=l(rostrumS S &otH 2F 20 et O SHEHOt
ChEotC.

SME= M 5 EZ(fifth thoracic leg &= first urosomite; P5), 4441 0| = & (genital
double-somite), 3 12| =& (abdominal somite), J12|1) & & (anal somite)2 & & C}.
2210 A<=, Hl 6 = Xl(sixththoracicleg &= second urosomite, P6)E JtXl= X &t
M Al A (genital somite L= third urosomite))t SEold MAQZSEZ O0I2CH
OlE 4ot &K &2 M6 22 =
pla)S S HotD MAZS2 E0 UACHL 1O Lol 23 el 222 JtAIE
JIXI=0 012 M 6 EXE UEUE A2 20 &2 SHil= &2 E(anal
operculum)=  JtX=0 HIOtEXel2l &IAl |22 It S8 2=

AE =T

o=
ADH O
T AT

o

JHR=0 2 2229 20|, 87, fAXIt =Rst =2FsE =2
AMEECH Ol SHO 2 JHel WelZ2 1 0 1 (setae | and 1), S 2 A2l
ML 1 (seta 1), LSO XIS 2 JHel D22 IV 2F V (setae IV and V),
OFER A0 D22 VI (seta VI), 2l SHO KAXS W22 VI (seta
VIl)E Jt&ICH
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Free
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Fig. 1. General morphology of harpacticoid copepods showing the terms used in this study.
A, habitus, dorsal; B, habitus, lateral.
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Fig. 2. General morphology of urosomite and caudal rami in harpacticoid copepods showing
the terms used in this study. A, female urosome except for P5-bearing somite, ventral; B, male

urosome, ventral; C, genital double-somite, ventral; D, caudal ramus, dorsal.
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(2) 5= Xl(appendages)

@ Ml 1 =2 (antennule)

239 &2, M 1 =42 39 0tz PHEEHMH, =xA2 W0OIE <I6tH
sH0sA2=Z S ECHOI,  subchirocer,  haplocer). 2= SFAM

= P (aesthetasc)ES JtAl =0, S0l [tek 91X, ==, Jdelld Z0l0A Xt0IE £eICh
@ Hl 2 =2(antenna)

H 2 =229 & E(protopod)2 HNE(coxa)dt Jl&E(basis)2 LIANH U2H
2| Xl (exopod)2t LHXI(endopod)?t Ol=Z Xl & (biramous)E OIZELCt MEZ2 2& =2
&0, MIAIEE JHXAl 20 delld MEES AR &AL J1E) g8
2% LIEtHCH 2AXl= =0 9 OFCI(0, suborder Polyarthra)E JHXIH &
4 OtCI(0l, suborder Oligoarthra) O|GtZ OI20 M QUCH AKXl OICI =2 L2

=2 Us=s SR8 2JH EH0I0 WA= 28 2 002 01F0 HU2H

\
O

rr

3 OtCIE JtXl= &B<(0l, Longipediidae)= RUCH JIE 1 LHXIS R BIR OICl=
=4 =2 280l s=EH0 JIZ2UHXN R (allobasis)E dote A ®LL

Aot =250 1 002 F4EE =Xpalp)E Ite S JUCHU,
Leptastacus corsicaensis).
@ CH2H(mandible)
ol MEZ2 ZEAN X2 Sz 2ot =0, Hole 280t DM

ES0l &= <Jl(gnathobase)E JIEICH 2Dl= 28 5222 0Ol(tooth)= 1t
X

2002 225 DJHAICE JIEE U 400e 222 X%t WAIE JtEth AKX =
ZtH 4002 PEEH, WAls 25 10t02 OIFOHAM RUCH

@ Hl 1 2 (maxillule)

H 1 A9 JAB2 22Ho=2 MM E(preacoxa), ME, el JIE=2

=
OO0 &It dME=2 & &€& JisUWl=Dl@rthrite)ES X0, 1 2
JrEXelo 2E2 JtAls Z2E2=SS JHNH 228U 28 2 el HR2E
JHNCH MEW UJ= UWSIl(endite)= MEDYN &0 UM =0 5 JHE

JE2 218 WSIN(ES Az s&8E)2 WA AXE JHALCHL
At 2Xe 28 22 10t0Z OIFH M UL
7
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P HES

TAPSES
40t X2 A

_|

® Hl 2 A2 (maxilla)
M2 astel 22 2282z 22 2 2 W=JIE e
XL, O 228 M2 s88d0 8MEE(syncoxa)S &6 JIE
Bl Ol A2 s8H0 JIZUWXERE A0 JZ2UWXER2 UWsJle
28 349 LE5Z220ICH WX ICH 4 OCI2 PEEH, A= S22
ZTHOHAI =L
® <2+ (maxilliped)
OF2tol W24 KFAGHE &2 LYEE MdMEES IO dHeEn JIE
orZ DA XI2I0 JHAILE 225 JtECH UWXle 22822 2 0tz 0120 A
U2LE EE W=(0, Cerviniidae, Tishidae, Paramesochridae)2 K2/t HEZ2
Z2helgdR0ME 1 OOz PAEHL SHeE Z0tUACH 1O 20
202|220 UES N S = U= A XL(subchelate)E O0IZ2CH FE DOl
£ole =2 2420l &= = U= F=XRIb OtLIHLi(stenopodial type; Ol
Ectinosomatidae, Zosimeidae), &2 & (phyllopodial type; O, Canuellidae
Longipediidae)2 JtXkl= S=< UL AKX = EMoHA L =L
@ HM14EX
=N dedezg A2 MdME, & g2E2E MEW JIE, el XN
LHRIE JHEICH 2F 10 REF2S| Xl= ME2HE(intercoxal sclerite) 2 2 A2 & (4
UACL MENsE R 2Uel-2dFESS0AME &5 JHAIE JHAX Z2Lt
Canuellidae 2t Longipediidae Ol M= OIS Jt&ICH JIEE2 CHEIIAISH HIZHEE
JHECH QX WXl= =01 3 OHCl2 O0IR0 M A0 2 OCIol EMotes
229 JtAIS == B2 FEote FRE =SS FEZ HANCL OetA
2EFsY =29 JIMRUAEsE ZR2o #EZ Ol2tHIOlx=XZ2 L2 2A(setal
formula)2 MIAISHCE JIZ01 D2 OHCISRH & JtEXAtel0l EMots 222
=5 X, 229 O0t0= OHEHE()2 FESCH OtXI2 OO0l EMots 229
JEAISl == oHZ 2 HiZ2 D& Xtel =22 HNAISHCHO, 2IXl: 0.1.233, LHXI
1.0.321). M24 X EX= |REXNES HEIHXE, HM1EX= HWEE2 S0A
A HEEHN UM 1 Htie =R 2FSE 22 ASELO =3
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Fig. 3. Basic structure of antennule in harpacticoid copepods. A, female; B, haplocer type in
male; C, subchirocer type in male.
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Basis

Basis

Gnathobase

Fig. 4. Basic structure of mouth appendages in harpacticoid copepods. A, antenna, polyarthra;

B, antenna, oligoarthra; C, labrum; D, mandible.
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Fig. 5. Basic structure of mouth appendages in harpacticoid copepods. A, maxilla; B, maxilla;

C, maxilliped, general oligoarthra; D, maxilliped, Ectinosomatidae; E, maxilliped, polyarthra.
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Intercoxal sclerite
Praecoxa

Endopodal lobe

Fig. 6. Basic structure of thoracic legs in harpacticoid copepods. A, P1; B, P2-P4; C, P5.
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2 A0 2FMEE= 2011 & 6 FREH 2016 & 8 DAl &8t MHO| G|
Z2H Ot MAXINAM HESHR2H, 2 d8s8 18 7 ot 20 2AF9
MAK 220 et CHYs MEYE S AMSoIACH Z2tUel AR = UZEO
MAlGte R2AF= ME2 HES #ANMESIAI 64212 m= ZAHA
HEGHACH =othel B2, D0 SCUBA diving 2 0/85t0d MEW HEFE
HEs = 018 #AMZ ZelA RAFE MEGHALE OF2H0lle oAl =20
light trap S &XIct) OIS 4 Al2t & AXUN XHESIACH 22 NF0MM=
SEIAEUEE=SAI 212 wm; L7 30cm)S 0I5t IHESHACH MEE
MES2 SHEUM 99 % OES = 4 % Z=Leloz DEHGH AEE=Z
ZUIGHACH AHAAM oS 013 (Discovery, V8; Carl Zeiss) StHA R24F

£ JFEE T ZRTEE H2Y0 2H 9% NESH S256HRULCH

H22 MAMIBE2 aluminum hole slide £ 0l&dto{LE, =ct0lE22tA 20
HHZ2tAE 2 & A M2 S2H0 HXE =10 2ESIRUCL 2 BXXE
NGl 2&2E e JHME  polyvinyl lactophenol = lactophenol Off =1
OlMIGHE&E S AIZ6l0 oilest & £2l01E HE22 ML 820 53

CEHAHN= 2SS 0IZ(ECLIPSE 80i; Nikon)0ll ==& drawing tube £
C

HE29 0IMe EEHE 2EGH)| A5t FAIEKES0IE AtRlE ZF6HRUL
2EY HES 25% ZAHHCl) SHU0H 82 = TN ==2t SEOoIH
=2 22 OE=F=3= X1 ot Lt Ol M o=s 4%
I EZ2REIE 206l E(Form-glutaraldehyde) 2 & DA, 2% 0sO, 2 F DA oFAUCH
H=E6HH HisE s& =22 (50, 60, 70, 80, 90, 100%) =2 30 & =02 HES
& AMZCHL AXE HES 222 IFEs £ MAS0IH(VEGA 3LM; Tescan)
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MAZAl S3E <0lcl, f01g; 92. M= MAZAl BEHE HAHL,
HAdoi==2&; 93. M= H=A REH, £5; 94 M= X[
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Fig. 7. Localities where harpacticoid copepods were collected.
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3. 21t
=
1) a7 S5
= oRE =50l oI BN 4 2DALPHRO

o
H
=)
N
I
O
=
Of
He

Z CH[Wells (2007)2] 2% MAE WMS; ",

Class Crustacea Pennant, 1777 22+ &
Subclass Copepoda Milne-Edwards, 1840 22 02
Order Harpacticoida Sars, 1903 Z D2l-8dl S
Suborder Polyarthra Lang, 1944
Family Longipediidae Boeck, 1865 21Cte| =2l 1t
Genus Longipedia Claus, 1862 21Ctel=¥dl =
1. Longipedia weberi A. Scott, 1909 sensu Yoo & Lee, 1995
Family Canuellidae Lang, 1944 3t =2 gl
Genus Brianola Monard, 1926
**2. Brianola sp. nov.
Genus Scottolana Huys, 2009 ADEL- Y =

3. Scottolana bulbifera (Chislenko, 1971) S2EAIZE -

**4, Scottolana sp. nov.
Suborder Oligoarthra Lang, 1944
Infraorder Podogennonta Lang, 1944
Superfamily [as yet unnamed in Wells (2007)]
Family Harpacticidae Dana, 1846 Z=-2d 1t
Genus Harpacticus Milne-Edwards, 1840 H4=L9Hy =

5. Harpacticus uniremis Kroyer, 1842 & ===

6. Harpacticus nipponicus It0, 1976 2H & === ¢l
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8. Tigriopus japonicus Mori, 1938 S &&= He|
Genus Harpacticella Sars, 1908 Hel& el =
9. Harpacticella oceanica I1t6, 1977 BtCtHel &=L
10. Harpacticella itoi Chang & Kim, 1991 02| & 4L
Superfamily [as yet unnamed in Wells (2007)]
Family Pseudotachidiidae Lang, 1936
Subfamily Danielsseniinae Huys & Gee in Huys et al., 1996
Genus Fladenia Gee & Huys, 1990
**11. Fladenia sp. nov.
Genus Sentiropsis Huys and Gee, 1996
12. Sentiropsis coreana Kim, Lee & Huys, 2011
Superfamily [as yet unnamed in Wells (2007)]
Family Parastenheliidae Lang, 1936 £3 -84 I
Genus Parastenhelia Thompson & Scott, 1903 &8 Y
13. Parastenhelia spinosa (Fischer, 1860)
14. Parastenhelia pyriformis Song, Kim & Chang, 2003 bBH %
Family Dactylopusiidae Sars, 1905 Z4&& -2 bt
Genus Dactylopusia Norman, 1903 £ &&+L-8d %
15. Dactylopusia pauciarticulata Chang & Song, 1997
Genus Paradactylopodia Lang, 1948
16. Paradactylopodia koreana Chang & Song, 1997
Family Hamondiidae Huys, 1990 ot2E= &4 -2t
Genus Ambunguipes Huys, 1990 SS9y =
17. Ambunguipes rufocincta (Brady, 1880) s 28+ Y
Superfamily Thalestroidea Sars, 1905
Family Miraciidae Dana, 1846 =2t& -8y ot
Subfamily Diosaccinae Sars, 1906
Genus Diosaccus Boeck, 1873 SFHLUE =Ly =
x

18. Diosaccus ezoensis 1t0, 1974 HIESF=HLI &= =84
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Genus Sarsamphiascus Huys, 2009

19. Sarsamphiascus kawamurai (Ueda & Nagai, 2005)
Genus Schizopera Sars, 1905 Z &=l =

20. Schizopera clandestina (Klie, 1924) Zeff &=

21. Schizopera yeonghaensis Karanovic & Cho, 2016
Genus Amphiascoides Nicholls, 1941 &Y &4 =

22. Amphiascoides coreanus Lee, Soh & Suh, 2007 &t=

—

1
0%
o
04
4
H

T
o

=
Genus Dactylopodamphiascopsis Lang, 1944 &Cie|A &9y &
s PN

23. Dactylopodamphiascopsis latifolius (Sars, 1909) & &

Genus Amonardia Lang, 1944 MI2£&+C-8Y &
24. Amonardia normani (Brady, 1872) M2 £& 4L
25. Amonardia coreana Song, Rho & Kim, 2007 SI=ANIZ2E£& 42|

Genus Amphiascus Sars, 1905
**26. Amphiascus sp. nov.

ol

Genus Bulbamphiascus Lang, 1944 S2AS &8 &
27. Bulbamphiascus spinulosus Mu & Gee, 2000 JtAl S 2 A& 4= H Y|
**28. Bulbamphiascus sp. nov.
Genus Typhlamphiascus Lang, 1944
**29. Typhlamphiascus sp. nov. 1
**30. Typhlamphiascus sp. nov. 2
Genus Paramphiascella Lang, 1948 LIS X Y& SLSHY &£
1

*31. Paramaphiacella fulvofasciata Rosenfield & Coull,

C
Genus Sinamphiascus Mu & Gee, 2000 &l %<& 4
O XK

SHY &
32. Sinamphiascus dominatus Mu & Gee, 2000 & Al A & 4= H Y|

Subfamily Stenheliinae Brady, 1880
Genus Wellstenhelia Karanovic & Kim, 2014
33. Wellstenhelia clio Karanovic & Kim, 2014
34. Wellstenhelia erato Karanovic & Kim, 2014
35. Wellstenhelia gingdaoensis (Ma & Li, 2011)
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Genus ltostenhelia Karanovic & Kim, 2014
36. Itostenhelia polyhymnia Karanovic & Kim, 2014
Genus Willenstenhelia Karanovic & Kim, 2014
37. Willenstenhelia thalia Karanovic & Kim, 2014
Family Thalestridae Sars, 1905 &2 & -2l
Subfamily Thalestrinae Sars, 1903
Genus Amenophia Boeck, 1865 Ot =& =Hdl =
38. Amenophia orientalis Ho & Hong, 1988
Genus Parathalestris Brady & Robertson, 1873 S& 23 -2d &
39. Parathalestris bulbiseta Lang, 1965
40. Parathalestris verrucosa Itd, 1970 ER2& 20 & =&

41. Parathalestris areolata 1t0, 1972 D2l 202 - H

=
42. Parathalestris parviseta Chang & Song, 1997 €2 & Z20{& Y

&

43. Parathalestris jejuensis Song & Hwang, 2010
Genus Phyllothalestris Sars, 1905 E&EZ0H 3 - gdl =X
44. Phyllothalestris sarsi Sewell, 1940 AFAEHEZH & =Hl
Subfamily Eudactylopusinae Willen, 2000
Genus Eudactylopus Scott A., 1909 &I S -8 =
45. Eudactylopus spectabilis (Brian, 1923) =& &It & -2 ¢
46. Eudactylopus andrewi Sewell, 1940 HHE SR It & = H
Superfamily Ameiroidea Boeck, 1865
Family Ameiridae Boeck, 1873 SHA| &2 1t
Genus Ameira Boeck, 1865 BHAI &L Hy =
47. Ameira parvula (Claus, 1866) sensu Chang, 2007 24 Al &=l
Genus Nitokra Boeck, 1865 A& +de =
48. Nitokra spinipes Boeck, 1865 JtAl==d & 4=
49. Nitokra affinis californica Lang, 1965 S At & He
50. Nitokra koreanus Chang, 2007 =& L4
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Subfamily Canthocamptinae Brady, 1880

Genus Mesochra Boeck, 1865 S22 &L Hyl =

53. Lourinia armata (Claus, 1866) & & OH
Superfamily Cletodoidea T. Scott, 1905
Family Cletodidae T. Scott, 1905 =&

Genus Enhydrosoma Boeck, 1873 EXN & &8 =

54. Enhydrosoma curticauda Boeck, 1873 Z el 1e|Z -

55. Enhydrosoma coreana Kim, Trebukhova, Lee & Karanovic, 2014

56. Enhydrosoma robustum Karanovic, Kim & Lee, 2015

Genus Limnocletodes Borutsky, 1926 J|+=2&4&=C-Hy =
57. Limnocletodes behningi Borutsky, 1926 J|+=Z&2& 4L Y
58. Limnocletodes angustodes Shen & Tai, 1963 = CHI| £ &= -2

Genus Kollerua Gee, 1994 I0ME&F =Y =
59. Kollerua longum (Shen & Tai, 1979) W02 &~ HY|

Genus Strongylacron Gee & Huys, 1996

**60. Strongylacron glabrum Kim, Jung & Yoon, 2016

Genus Paracrenhydrosoma Gee, 1999
61. Paracrenhydrosoma kiai Song, Dahms, Lee, Ryu & Khim, 2014

Genus Geehydrosoma Kim, Trebukhova, Lee & Karanovic, 2014
62. Geehydrosoma intermedia (Chislenko, 1978)

Family Nannopodidae Brady, 1880

Genus Huntemannia Poppe, 1884
63. Huntemannia doheoni Song, Rho & Kim, 2007

Genus Nannopus Brady, 1880

**64, Nannopus sp. nov.
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Family Rhizothricidae Por, 1986 %cH

=212

cll 1t

[ =] nl
Genus Rhizothrix Brady & Robertson, 1876 22¢ci
65. Rhizothrix sejongi Nam & Lee, 2005 Al cHE

[S -]

=212

Superfamily Laophontoidea T. Scott, 1905
Family incertae sedis

E==le ]
Genus Apolethon Wells, 1967 Lt&=2 D2l
Genus Laophontoidea gen. nov

gl =

==

2t
66. Apolethon articulatus Lee & Chang, 2008
**67. Laophontoidea gen. nov. & sp. nov

Family Laophontidae T. Scott, 1904 JIE %

Subfamily Laophontinae T. Scott, 1905

e

ni;
Genus Laophonte Phillipe, 1840 J}

ELYHyY
68. Laophonte cornuta Phillippi, 1840 2Jt=

3
=
L
4

el
69. Laophonte inopinata A. Scott, 1902 = <0tCIJt=S

Genus Heterolaophonte Lang, 1948 OI&Jt&

o

gell

I

=l
L
70. Heterolaophonte discophora (Willey, 1929) sensu 1t6, 1974
Genus Paralaophonte Lang, 1948 SIIE -2 ¢

eror ot

Jon

Lt
L=

0, cll
71. Paralaophonte congenera congenera (Sars, 1908) s&S2I)t=%
Genus Jejulaophonte Back & Lee, 2014

Family Normanellidae Lang, 1944

[=3]
Genus Normanella Brady, 1880

’ = _[:L”
72. Jejulaophonte hyeopjaeensis Back & Lee, 2014
**73. Normanella sp. nov

Family Orthopsyllidae Huys, 1990 8B{S<-gdl It

Genus Orthopsyllus Brady & Robertson, 1873 & H]

74. Orthopsyllus cf. linearis (Claus, 1866)
Infraorder Podogennonta

(I

Y 5
SA4EHEC Y
Family Cletopsyllidae Huys & Willems, 1999 ({2l L= It
Genus Isocletopsyllus Huys & Lee, 1999 Of2l&2L-HY
Collection @ chosun
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75. Isocletopsyllus maximus Song, Kim & Hwang, 2010 20{2l2 = Z 0|
Superfamily Ectinosomatoidea Sars, 1903
Family Ectinosomatidae Sars, 1903
Genus Microsetella Brady & Robertson, 1873 28 -8l %
76. Microsetella norvegica (Boeck, 1865) =2 0| &2E -
Genus Halectinosoma Vervoort, 1962 2 2{ & W &4 d
*77. Halectinosoma perforatum It6, 1981 Y 2L M &4+ Byl
**78. Halectinosoma sp. nov.
Infraorder Exanechentera Lang, 1944
Idyanthidimorpha Seifried, 2003
Family Zosimeidae Seifried, 2003
Genus Zosime Boeck, 1973
**79. Zosime destituta Kim, Jung & Yoon, 2016b
Superfamily [as yet unnamed in Wells (2007)]
Family Paramesochridae Lang, 1944
Genus Remanea Klie, 1929
80. Remanea naksanensis Back, Lee & Huys, 2011
Genus Wellsopsyllus Kunz, 1981
81. Wellsopsyllus (Scottopsyllus) koreanus Back & Lee, 2014
Superfamily Tachidioidea Boeck, 1865

Family Tachidiidae Boeck, 1865 Zeli&+-Hal

>

Genus Tachidius Lilljeborg, 1853 Zefi&&=LC9y =
82. Tachidius discipes Gieshrecht, 1881 e &+
Genus Microarthridion Lang, 1944 ZY0ICILHE S HY =
*83. Microarthridion littorale (Poppe, 1881) & 0ICI &4+ -l
x

=
84. Microarthridion litospinatus Shen & Tai, 1973 JtAIE i & -l

e

Genus Neotachidius Shen & Tai, 1963 MY &+ -Hel =
85. Neotachidius coreanus Huys, Ohtsuka, Conroy-Dalton & Kikuchi, 2005

DANZEHEHe
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86. Neotachidius parvus Huys, Ohtsuka, Conroy-Dalton & Kikuchi, 2005

oML EEC B

Superfamily Tisboidea Stebbing, 1910
Family Peltidiidae Claus, 1860 2& g It
Subfamily Peltidiinae Claus, 1860
Genus Peltidium Philippi, 1839 & +L-gdl =
87. Peltidium quinquesetosum Song & Yun, 1999 2IIAI 2R & =2
Genus Alteutha Baird, 1846 N2 RE+SLHY =X
88. Alteutha depressa (Baird, 1837) & D2 &+ -S|
**89, Alteutha sp. nov.
Genus Alteuthella A. Scott, 1909
**90. Alteuthella sp. nov.
Genus Alteuthoides Hicks, 1986 H| D2 &8yl =
91. Alteuthoides affinis Kim & Kim, 1998 <2|d| 0 - el

I

Family Tegastidae Sars, 1904
Genus Syngastes Monard, 1928 2 &+=CHHdl £
**92. Syngastes multicavus Kim, Jung & Yoon, 2016 Y5 201 &+l
**93. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016 LICT2HH 20 & =2l
Family Porcellidiidae Boeck, 1865 =& g
Genus Porcellidium Claus, 1860 & -2 &
94. Porcellidium ofunatense Harris & Iwasaki, 1996 @ LI E S & e
95. Porcellidium brevicavum Kim & Kim, 1997 &2 S -
Genus Kushia Harris & Iwasaki, 1996
96. Kushia gamoi (Harris & Iwasaki, 1996) Jt2 <& = H |
Genus Kensakia Harris & Iwasaki, 1996

97. Kensakia acuta Kim & Kim, 1997 B =& X L H g

[

Family Tisbidae Stebbing, 1910 ElAH| -2l
Genus Scutellidium Claus, 1866 2t} - &g =

98. Scutellidium longicauda acheloides I1t6, 1976 OfH 210 2| 2HIH = 2l
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2) 32 JIM & HAHE

Order Harpacticoida Sars, 1903 Z¥D2l-gd =S

-

Suborder Polyarthra Lang, 1944
Family Longipediidae Boeck, 1865 21Ct2l.=2dl 1t
Genus Longipedia Claus, 1862 2ICte|=Hdl =

2 Al E: Longipedia coronata Claus, 1863

1. Longipedia weberi A. Scott, 1909 sensu Yoo & L ee, 1995

Longipedia weberi A. Scott, 1909 sensu Yoo & Lee, 1995, figs. 1-4.

[non] Longipedia weberi A. Scott, 1909, p. 196, pl. 59, figs. 9-12; Ito, 1980, p. 19, figs. 1-
28.

ZHEME: 5929, 18, &Il &
2012.7.17.

M
02
Olon
e

elel, Sgcli==S&(Ate, LIE),

&Yoo & Lee (1995)= Mol AISISOHA &= 1 JHXME JIE=22 Longipedia
weberi 2 S&, JITHE HF UALH 2 AFRUHAM A2 28 NGl SETUAM
Longipedia weberi A. Scott, 1909 sensu Yoo & Lee, 1995 @t & 2X|ot= AIEE &,

22 & &= UAJYLCH 0 &2

X 5t

=

ro

==PN|
S o

o

flet =2 HEHZ Chullasorn &
Kangtia (2008)= =& 2| MIIAIZ 2| BHZ 1t hyaline frill 21 SEH, X 2 X WX

Z2A0 SHl, dcld M58&2 28]

N
0
10

=£ HAlstdl UL Yoo & Lee
o 2 HA39 A2 9 &S LR
=)

el 2xxel 2

x
HU

B
ne
ﬂ
_O'j
s
[ml
|
&
-

2
I OIS It (1980)01 2lol JI=ZE L24k B L. weberi
sensu Ito, 1980 2= XIOIE ZRAUACLH It6 (1980)2 4212 MAIEO| HHZE hyaline
frill 0 & L2 MIIAIEZ HFA0 ZHUX L, 2 AAC] EE A= R
oFst MIMAIZE S JHAILD AURULCH € M 5 X AKX HHIO CHst 2012
HI= L. weberi sensu Yoo & Lee, 1995 0l Al <F 1.8 B, L. weberi sensu Itd, 1980 Ol A <f
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2Ctel- 2l =(Longipedia)l ZSS <2iUtet AMaHornh YaHorel LIR D
K0 =8E HENA =5 Sssts 202 HHE
S2sN ¢RIl NENOZ 0|2UECH 0 = 0]2 o

%9 501 JISZ 20IChH

1= T2 2i0el e

Family Canuellidae Lang, 1944 =2 It

&b Db D (Canuellidae)2 =0 CHEH M E

1. N 4EX WX OFXI2 OLCIO 3JHSl ZZ2/JHAIE JHALCE coveveeneneeannss
............................................................ EIH A0 =EH Y = Sunaristes
- M 4sX WX OHXI2E DHCIO 4 K2l Z2/0HAIE JHECE  weeeeeeeeeees 2

2. Ml 3 X 2X2 M SM OLCIo 4 JHel Z22/0tAIE JHACH M 1

SEEHY BEISHOE  ceeeeeee e Brianola

- M 3 &KX AXS M B OtCIo 5 el Z22/0tAIE JHCH M1

SEEY SEOIA RSO -reereeinannes ADELHY £ Scottolana

Genus Brianola Monard, 1926

2 AlE: Brianola stebleri (Monard, 1926)

2. Brianola sp. nov. (Figs. 8-14)

Type locality. Korea, Gyeongsangnam-do Province: Namhae-gun County, Sangju-myeon,
Sangju-ri, Sangju beach, 34°43.209'N, 127°59.438'E. Sand sediment in intertidal zone.
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Material examined. Holotype ¢ (NIBRIV0000713448) and allotype &
(NIBRIV0000713449) dissected on each slide. Paratypes: 59 %, 843
(NIBRIV0000713450) preserved together in 99.9 % ethanol solutions. 299, 233 were
examined under SEM. All specimens were collected from the type locality by J.G. Kim on 3
October 2013.

Description. Female. Habitus (Fig. 8A, B) elongate, cylindrical, without constriction
between prosome and urosome; total length measured from tip of rostrum to posterior margin
of caudal rami about 1,220 pm; greatest width at posterior part of cephalothorax about 200
um in dorsal view.

Rostrum (Fig. 8H) large, bell-shaped, separated from cephalothorax at its base; tip with
subdistally vestige of 2 sensilla and dorsal surface with 6 pairs of small papilla.

Prosome (Fig. 8A, B) composed of cephalothorax and 3 free pedigerous somites. First
pedigerous somite fused with cephalothorax. Cephalothorax about 250 um in dorsal view,
length/width ratio about 1.25, with 5 pairs of sensilla along posterior and ventral margins.
Free pedigerous somites narrower than cephalothorax. First free somite with 1 pair of sensilla
on dorsal surface and 3 pairs of sensilla along posterior margin. Second free somite as long
as preceding one, with 1 pair of sensilla on dorsal surface and 3 pairs of sensilla along
posterior margin. Third free somite smaller than preceding one; dorsal surface with 1 pair of
sensilla and 2 rows of minute spinules; posterior margin with 3 pairs of sensilla.

Urosome (Figs. 8A-C, 14A-C) composed of fifth leg bearing somite, genital double-
somite and 3 free abdominal somites. Fifth leg bearing somite small, with 6 sensilla on dorsal
surface and 1 row of minute spinules on lateral surface. Genital double-somite elongate,
length/width ratio about 1.3 in dorsal view; lateral surface with chitinous ridge; genital somite
with 1 pair of sensilla and 1 pair of spinular rows on dorsal surface, and 1 pair of spinular
rows on ventral surface; genital apertures (Fig. 8C, D) located anteriorly on ventral surface,
produced; each genital pore with 1 seta representing P6; third urosomite with 2 pairs of
sensilla on dorsal surface and 1 pair of spinular rows on ventral surface; hyaline frill narrow
and crenulate dorsally, but wide and serrate ventrally. Fourth urosomite, anterior surface with
2 rows of minute spinules, and dorsal surface with 1 pair of sensilla; hyaline frill narrow and
crenulate dorsally, but wide and serrate ventrally. Fifth urosomite with 2 rows of minute

spinules on anterior surface; hyaline frill serrate; pseudoperculum (Fig. 8F) with deeply
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serrated posterior margin. Anal somite (Fig. 8F) very small about 0.25 times as long as
preceding one; hyaline frill narrow and crenulate.

Caudal rami (Figs. 8F, G, 14C) cylindrical, tapering posteriorly, about 2.0 times as long as
greatest width, with 1 pair of spinular rows on lateral surface; distal margin of ventral surface
produced as lancet-shape. Seta | very small, inserted at about 1/4 of ventral surface. Seta Il
small, located around distal margin of dorsal surface. Seta Il long, about 2.5 times as long as
seta 1, inserted ventrally at distal corner of inner margin. Terminal setae 1V and V well
developed; seta V about 2 times longer than seta IV. Seta VI small, as long as seta Il. Seta
VII bi-articulate at its base, small, as long as seta Il, inserted dorsally at distal corner of inner
margin.

Antennule (Fig. 9A) short, robust, 4-segmented. First segment with 1 unipinnate, 2 bare
setae. Second segment longest, with incomplete demarcation proximally, having 26 setae (15
bare, 5 short spinulose, 2 long spinulose, 2 long plumose, and 2 unipinnate) and 2 aesthetascs.
Third segment small, with 2 spinulose setae. Forth segment elongate, with 7 spinulose and 5
bare setae.

Antenna (Fig. 9B). Coxa broad, with several spinules on lateral margin. Basis slightly
longer than its width, with 1 row of spinules along abexopodal margin. Exopod 7-segmented,
with 1 seta on third segment and 4 setae on distal segment; first segment fused with basis.
Endopod 3-segmented; first segment about 2 times as long as width, with 1 seta distally;
second segment small, with 2 long spinulose and 1 long pinnate setae, and 2 small bare setae;
third segment with several spinules on surface; distal armature of third segment composed of
2 long spinulose, 4 long pinnate and 1 small bare setae.

Labrum (Fig. 9C) hexagonal; posterior surface with 1 pair of setule rows and 1 pair of
setule groups; distal margin with 1 pair of setule groups.

Mandible (Fig. 10A) with strong gnathobase having several multicuspid teeth, 3 spinules,
and 1 unipinnate seta. Palp comprising basis, exopod and endopod; basis elongate, with 2
long setae on lateral margin and 1 row of setules on distal margin; exopod 2 segmented,
proximal segment with 1 long seta and 1 row of setule, distal segment with 1 lateral and 3
apical plumose setae; endopod 2-segmented, proximal segment with 3 setae, distal segment

with 6 spinulose and 2 bare setae.
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Maxillule (Fig. 10B). Praecoxal arthrite well-developed, with 6 spines and 2 setae; anterior
surface with 2 parallel setae, posterior surface with 1 group of small spinules. Coxa with 3
long plumose setae on outer margin and 1 endite bearing 3 plumose apical setae. Basis broad,
with 1 row of delicate setules on surface and 2 endites; proximal endite with 2 plumose, 1
unispinulose and 1 bare setae; distal endite with 3 plumose and 1 bare setae. Exopod 1-
segmented, broad, with 6 plumose and 1 spinulose setae. Endopod 2-segmented; proximal
segment with 1 plumose and 2 spinulose setae; distal segment with 3 plumose, 2 spinulose
and 1 bare setae.

Maxilla (Fig. 10C). Praecoxa with 2 endites; proximal endite with 4 plumose apical setae,
distal endite with 2 spinulose setae. Coxa smaller than preceding one, with 2 groups of small
spinules and 2 endites; proximal endite small with 3 spinulose apical setae; distal endite
elongate with 3 spinulose apical setae. Allobasis drawn out into claw, with 1 slender seta on
distal margin and 1 unispinulose, 1 bare setae on surface; claw with accessory armature
consisting of 2 plumose and 1 spine-like setae. Endopod 1-segmented, with 5 bare, 3
unipinnate and 1 plumose setae.

Maxilliped (Fig. 10D) phyllopodial, 2-segmented. Syncoxa and basis fused, but with
incomplete demarcation; syncoxa with 9 spinulose setae, basis with 3 spinulose setae; outer
margin armed with fine setules, surface with 1 row of minute spinules. Endopod 1-segmented,
with 3 plumose and 3 unispinulose setae.

P1 (Fig. 11A). Coxa with 4 rows of spinules on anterior surface, 1 row of setules on
posterior surface, and 1 spinulose spines on inner margin. Basis smaller than preceding one,
with 1 row of minute spinules on anterior surface, 1 plumose outer seta, and 1 pinnate inner
spines; distal margin demarcated with endopod produced, serrated. Exopod 3-segmented:;
exp-1 with 1 row of spinules and 1 serrate spine on outer margin, and few setules on inner
margin; exp-2 with 1 serrated spine and several spinules on outer margin, and 1 plumose seta
and several setules on inner margin; exp-3 elongate with 1 serrate spine, 2 pinnate spines and
several stout spinules on outer margin, bearing, 1 stout spinulose seta on apical margin, and
1 plumose seta on inner margin. Endopod 3-segmented, longer than exopod; enp-1 with
several stout spinules at distal corner of outer margin, 1 large pore on anterior surface, and
several setules and 1 plumose seta on inner margin; enp-2 with 1 group of stout spinules on

anterior surface distally, and several setules and 1 long plumose seta on inner margin; enp-3
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with 1 group of stout spinules and 2 spines on outer margin, several setules, 1 very small bare
and 2 long plumose setae on inner margin, and 1 stout spinulose seta on apical margin.

P2 (Fig. 11B). Coxa large, with 3 rows of spinules and 1 row of minute spinules on anterior
surface, 1 row of setules on posterior surface, 1 row of minute spinules on outer margin, and
1 row of stout spinules on distal margin; distal margin deeply serrate. Basis small, partially
covered by coxal membrane, with 1 small outer seta; distal margin produced halfway into
spinous process. Exopod 3-segmented; exp-1 with 1 spine on outer margin and 1 group of
spinules on anterior surface; exp-2 with 1 group of spinules on anterior surface, 1 spine on
outer margin, and 1 long plumose seta on inner margin; exp-3 with 2 spines and 1 group of
spinules on outer margin, 1 plumose seta on inner margin, and 1 stout spinulose seta on apical
margin. Endopod 3-segmented, longer than exopod; enp-1 with 1 group of spinules and 1
large pore on anterior surface, and several setules and 1 plumose seta on inner margin; enp-2
with group of stout spinules on outer margin and several setules, 1 long plumose seta on inner
margin, and 1 pore on anterior surface; enp-3 with several stout spinules and 2 outer spines
on outer margin, 2 long plumose setae on inner margin, 1 stout spinulose seta on apical margin,
and 1 pore on anterior margin.

P3 (Fig. 12A). Coxa large, with 2 rows of spinules and 1 row of minutes spinules on anterior
surface, 1 row of minute spinules on outer margin, and 1 row of stout spinules on distal margin;
distal margin deeply serrate. Basis small, partially covered by coxal membrane, with 1 small
outer seta; distal margin produced halfway into spinous process. Exopod 3-segmented; exp-1
with 1 spine on outer margin and 1 group of spinules on anterior surface; exp-2 with 1 group
of spinules on anterior surface, 1 spine on outer margin, and 1 plumose seta on inner margin;
exp-3 with 2 spines and 1 group of spinules on outer margin, 1 plumose seta on inner margin,
1 stout spinulose seta on apical margin, and 1 pore on anterior surface. Endopod 3-segmented,
longer than exopod; enp-1 with 1 group of spinules and 1 large pore on anterior surface, and
1 plumose seta on inner margin; enp-2 with group of stout spinules on outer margin, 1 long
plumose seta on inner margin, and 1 pore on anterior surface; enp-3 with several stout spinules
and 2 outer spines on outer margin, 1 plumose seta on inner margin, 1 stout spinulose seta on
apical margin, and 1 pore on anterior margin.

P4 (Fig. 12B). Coxa large, with 3 rows of spinules and 1 row of minute spinules on anterior

surface, 1 row of spinules on posterior surface, 1 row of minute spinules on outer margin,
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several spinules on inner margin, and 1 row of stout spinules on distal margin; distal margin
deeply serrate. Basis small, partially covered by coxal membrane, with 1 small outer seta and
2 row of spinules posteriorly; distal margin produced halfway into spinous process. Exopod
3-segmented; exp-1 with 1 spine on outer margin, 1 row of spinules on inner margin, and 1
group of spinules on anterior surface; exp-2 with 1 group of spinules on anterior surface, 1
spine on outer margin, and few spinules on inner margin; exp-3 with 2 spines and 1 group of
spinules on outer margin, 1 stout spinulose seta on apical margin, 1 small pectinate seta on
inner margin, and 1 pore on anterior surface. Endopod 3-segmented, longer than exopod; enp-
1 with 1 group of spinules and 1 pore on anterior surface, and 1 very small plumose seta on
inner margin; enp-2 with 1 group of stout spinules on outer margin, several row of spinules
on inner margin, and 1 pore on anterior surface; enp-3 with several stout spinules and 2 outer
spines on outer margin, 1 row of spinules and 1 small pectinate seta on inner margin, 1 stout
spinulose seta on apical margin, and 1 pore on anterior margin.

Setal formula of P1-P4 as follows:

Exopod Endopod
P1 0.1.113 1.1.312
P2 0.1.112 1.1.212
P3 0.1.112 1.1.112
P4 0.0.112 1.0.112

P5 (Fig. 8E) incorporated into somite, with 4 setae.

Male. Habitus (Fig. 13A) as in female; total length measured from tip of rostrum to
posterior margin of caudal rami about 1,060 um. Sexual dimorphism observed in antennule,
urosomite and genital field.

Genital somite and third urosomite not fused (Fig. 13A, B). Genital somite with 2 pairs of
spinular rows on dorsal surface and 1 pair of spinular rows; genital field located on posterior
part of ventral surface. Third urosomite, lateral and ventral surfaces each with 1 row of
spinules.

Genital field (Figs. 13E, 14D) covered by 2 triangular process bearing 3 stout spines and 1
row of spinules; P6 represented by 1 seta; copulatory pores paired, located at posterior of

genital aperture.
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Antennule (Figs. 13C, D, 14E, F) 6-segmented, chirocer; first segment with 3 setae and 1

row of spinules; second segment largest, with 4 spinulose, 3 pinnate, 9 bare, and 1 aesthetasc;
third segment smallest, with 2 spinulose setae and 1 aesthetasc; forth segment small, with 1
spinulose and 2 bare setae; fifth segment swollen, with 3 plumose, 2 pinnate and 2 bare setae;
sixth segment claw-like, with 6 bare setae and 1 aesthetasc.
Remarks. At present, 8 valid species have been known in the genus Brianola Monard, 1926
(Table 1). The setal formula of thoracic legs is a key character used to distinguish Brianola
species (Hamond 1973). Among Brianola species, three species represent unique setal
formula: the P1 enp-3 of B. stebleri (Monard, 1926) has four setae/spines (vs. six setae/spines);
the P1 exp-2 of B. exigua Por, 1967 has no inner seta (vs. one inner seta); the P4 enp-1 of B.
vangoethemi Fiers, 1982 has no inner seta (vs. one inner seta) (Monard 1926; Por 1967; Fiers
1982). In the setal formula of thoracic legs, characteristic feature of the new species, B.
inconspicuus sp. n., is identical to that of B. sydneyensis Hamond, 1973. However, the new
species can be clearly distinguishable from the latter by the following characteristics: (1) the
antennary exopod is seven-segmented (vs. six-segmented in B. sydneyensis); (2) the
antennary exopod has one seta on the third segment and four setae on the seventh segment
(vs. 1 setae on the second segment and three setae on the sixth segment in B. sydneyensis); (3)
the pseudoperculum has convex distal margin (vs. concave distal margin in B. sydneyensis);
(4) the outer spine on the P1 exp-1 is deeply serrate as that on P1 exp-2 (vs. naked in B.
sydneyensis); (5) the proximal inner seta on the P1 enp-3 is very small, about 1/6 of the P1
enp-3 in length, and naked (vs. long, about as long as the P1 enp-3, and plumose in B.
sydneyensis) (Hammond 1973).

Wells & Rao (1987) have reported B. sydneyensis and B. hamondi Wells & Rao, 1987 from
the Andaman and Nicobar Islands. They have mentioned that B. hamondi is very similar to B.
sydneyensis in most aspects as well as thoracic legs (Wells & Rao 1987). However, according
to their illustrations, there are two significant differences in the setal formula of thoracic legs
between these two species as follows: (1) the P1 exp-3 of B. hamondi has two outer spines
compared to three outer spines in B. sydneyensis (see Hamond 1973, Fig. 29; see Wells &
Rao 1987, Fig. 5a); (2) the P2 exp-3 of B. hamondi has one small inner halfway seta, whereas
it is absent in B. sydneyensis (see Hamond 1973, Fig. 38; see Wells & Rao 1987, Fig. 5h).

Although these major differences existed, Wells & Rao (1987) only discussed some minor
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differences between the two species in the genital field, body length, abdominal
ornamentation, and the feature of thoracic setae and spines without commenting on these
major differences. On the other hand, they have mentioned that Hamond’s (1973) original
description of B. sydneyensis is completely accurate after comparing their materials of B.
sydeneyensis collected from the Andaman and Nicobar Islands to two paratype females of
Hamond’s (1973) collection without providing description or figures on the thoracic legs of
B. sydeneyensis. The proximal outer seta on the P1 exp-3 is present in B. sydneyensis
(Hamond 1973). However, it is absent in B. hamondi (Wells & Rao 1987). If it is correct that
the setal formula of thoracic legs are identical in the two species as referred by Wells & Rao
(1987), the proximal outer seta on P1 exp-3 of B. hamondi might have been missed or omitted
in the original description (Hamond 1973). The small inner seta on the P2 exp-3 absent in B.
sydeneyensis was clearly described in the illustration of B. hamondi (Hamond 1973; Wells &
Rao 1987). This is an important problem in taxonomy because the total number of the setae
and spines on P2 exp-3 is presently considered as one of the key characteristics for the
identification of canuellid genera (Huys 1995; Boxshall & Halsey 2004). To resolve this
problem, it is necessary to study the type materials or the materials form type localities of B.
sydeneyensis and B. hamondi.

Wells & Rao (1987) have given attention to detailed features of abdominal ornamentation
and elements on the thoracic legs to distinguish B. hamondi from B. sydeneyensis. Such fine
characteristics are also considered as key characteristics to separate species in other
harpacticoid genera (Clément & Moore 1995; Mu & Gee 2000; Karanovic & Cho 2012;
Karanovic & Kim 2014). Even though the setal formula of B. hamondi are indeed identical to
those of B. sydeneyensis, the new species, B. inconspicuus sp. nov., can be discriminated from
B. hamondi by the following character states: (1) the genital double-somite is fused dorsally
(vs. separated in B. hamondi); (2) both urosomites 4 and 5 have two rows of spinules on
surface throughout (vs. two rows of spinules are present on only lateral surface in B. hamondi);
(3) the proximal outer spine on P1 exp-3 is deeply serrate (vs. finely serrate in B. hamondi);

(4) the inner seta on P4 enp-1 is elongate and plumose (vs. bulbous and naked in B. hamondi).
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Fig. 8. Brianola sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, urosome except
for P5-bearing somite; D, genital field; E, P5; F, pseudoperculum, anal somite and caudal
rami, dorsal; G, caudal rami, ventral; H, rostrum, dorsal. Scale bars: 50 um (D-H); 100 um
(A-C).
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Fig. 9. Brianola sp. nov., female. A, antennule; B, antenna; C, labrum. Scale bars: 50 pum.
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Fig. 10. Brianola sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped. Scale
bar: 50 um (A-D).
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female. A, P1; B, P2. Scale bar: 50 um.
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Fig. 11. Brianola sp. nov.
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Fig. 12. Brianola sp. nov., female. A,
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Fig. 13. Brianola sp. nov., male. A, habitus, dorsal; B, urosome except for P5-bearing somite,
ventral; C, antennular segments 1-4; D, antennular segments 5 and 6; E, genital field. Scale
bars: 50 um (C-E); 100 um (A, B).
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Fig. 14. Scanning electron micrographs of Brianola sp. nov. Female (A-C): A, urosome,
lateral; B, genital double somite, dorsal; C, urosomites 4 and 5, anal somite, and caudal rami,
dorsal. Male (D-F): D, genital field, lateral; E, rostrum and antennule; F, inner surface of the

antennular segments 5 and 6.
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Table 1. Comparison of the morphological characteristics of species in the genus Brianola Monard, 1926

B. stebleri B. reichi B. exigua B. curvirostris B. elegans B. sydneyensis B. vangoethemi B. hamondi Brianola sp. nov.
(Monard, 1926) (Por, 1964) Por, 1967 Bozic, 1968 Hamond, 1973 Hamond, 1973 Fiers, 1982 Wells & Rao, 1987
Body length @ (#m) 900-1040 1000 810 700 970 1,430 1,140 865-1120 820
length &' (um) 750 970 810 - 800 1,380 780 631-642 690
A2, exopod 6-seg - 6-seg, 7-seg. 5 or 6-seg. 6-seg. 7-seg. - 7-seg.
Coxa 1 1 0 0 0 1 1 1 1
P1 exp 0.1.5 0.1.4 0.0.4 0.1.6 0.1.6 0.15 0.1.5 0.1.4 0.1.5
enp 114 1.15 1.1.6 1.1.6 1.1.6 1.1.6 1.1.6 1.1.6 1.16
Setal 07 exp 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4 0.1.5 0.1.4
formula enp 1.15 114 1.15 1.15 1.15 1.15 1.15 1.15 1.15
exp 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4 0.1.4
P enp 114 1.1.4 1.1.4 1.1.4 1.1.4 1.1.4 1.1.4 1.1.4 1.1.4
exp 0.04 0.04 0.04 0.04 0.04 0.0.4 0.0.4 0.0.4 0.04
P enp 1.04 1.04 1.04 1.04 1.04 1.04 0.0.4 1.04 1.04
Genital double-somite in dorsal - - fused separate separate fused separate fused fused
Pseudoperculum convex convex convex convex convex concave concave convex convex
Caudal rami, Length:width @ 2.7 3.0 2.0 1.9 1.9 1.8 19 1.8 2.0
Reference M(:zrigl:f& Por 1964 Por 1967 Bozic 1968 Hamond 1973 Hamond 1973 Fiers 1982 Wells & Rao 1987 present study
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Genus Scottolana Huys, 2009 A LYY =

2 AlE: Scottolana geei (Mu & Huys, 2004)

St ADE LYY £ (Scottolana)2l SOl et AME
1. o10tES Z=2 S20h == H 4 X UWXe S YW OCle
TR olE=E= Ko T o — SIEAIELCHL Sbulbifera

- Ol0tz2 €2 =28 Z0ICH == M 48X WXIS & M OtCl=

T S = R O Scottolana sp. nov.

3. Scottolana bulbifera (Chislenko, 1971) S2E8AIET- L

Canuella bulbifera Chislenko, 1971, p. 151, figs. 1-4.
Scottolana bulbifera: Mu & Huys, 2004, p. 18, figs. 13-23; Park & Lee, 2011, p. 67, figs. 1-
6; Lee etal., 2012, p. 9, figs. 2—7.

ZEMZ: 29¢, UEEHANE, Mg g st HSe|(2HE), 20155.1; 529,
338, 8g =& O AtEH34°40'8"N, 127°32'3.99"E; ==& 12m, LIZ&), 2015.5.11;
1499,443, 8 282 =P 4lD|el, 2016.5.6.

2012), & AF0AE oiE2 =2t HEUHAHME HE, AL = HF0A

4. Scottolana sp. nov. (Figs. 15-21)

Type locality. Korea, Jeollanam-do Province: Wando-gun County, Sinji-myeon, Daegok-ri,
Myeongsasipri beach (34°19.533'N, 126°49.666'E). Sand sediment in intertidal zone.
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Material examined. Holotype @ (NIBRIV0000713482) and allotype ¢
(NIBRIVV0000713483) dissected on each slide. Paratypes: 1 ¢ (NIBRIV0000713484)
undissected on a hole slide; 599, 283 preserved together in 99.9 % ethanol solution
(NIBRIV0000713485). 39 ¢ were examined under SEM. All specimens were collected from
the type locality by T.W. Jung on 14 June 2011.

Description. Female. Habitus (Fig. 15A) elongate, robust, without constriction between
prosome and urosome; total length 1,850 pm including tip of rostrum and posterior margin of
caudal rami; greatest width measured at P2-bearing somite, about 589.5 um. Body covered
with paired sensilla.

Rostrum (Fig. 15B) long, large, about half of cephalosome; anterior margin triangular in
shape, with pointed tip.

Prosome (Fig. 15A) comprising cephalosome and 4 pedigerous somites; first pedigerous
somite separated from cephalosome; cephalosome (Fig. 15A) about 526 um in dorsal view,
length/width ratio about 0.94:1. P2-bearing somite about 1/3 length of cephalosome. P3-
bearing somite as long as preceding one. P4-bearing somite narrower and shorter than
preceding one.

Urosome (Figs. 15A, 21B) composed of P5-bearing somite, genital double-somite and 2
post genital somites. Genital double-somite (Fig. 15A, C) slightly shorter than cephalosome,
about 463.2 um, subdivided laterally by chitinous ridge, but fused ventrally and dorsally.
Urosomite 4 half as long as genital double-somite. Penultimate somite with semicircular
operculum. Anal somite absent.

Caudal rami (Figs. 15A, D, 21E, F) long, about 2 times as long as greatest width, tapering
posteriorly, with patch of strong spinules on ventral surface distally and 7 setae: seta | short,
pinnate distally, with rounded tip; seta Il plumose, inserted on inner margin halfway; seta I11
plumose, inserted on dorsal surface halfway; terminal setae IV and V well-developed, seta V
at least 2 times as long as seta IV; seta VI very small, naked; seta VII short, naked, bi-
articulated, as long as seta VI, inserted on inner margin distally. Proximal inner margin with
hook-like extension.

Antennule (Figs. 16A, 21C) elongate, 3-segmented. First segment large, stout, with several

incomplete sutures, with 4 plumose, 5 bare, 15 pinnate setae, and 2 aesthetascs. Second
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segment very small, with 4 spinulose setae. Third segment elongate, with 4 plumose, 4 naked,
and 5 pinnate setae.

Antenna (Figs. 16B, 21C, D). Coxa small, naked. Allobasis elongate, with 1 long pinnate
seta on abexopodal margin. Exopod 8-segmented; first segment longest; second and third
segments small; first to third segments each with plumose seta; fourth to sixth segments each
with pinnate seta; seventh segment with plumose seta; terminal segment (Fig. 21D) subsquare,
with 1 long plumose, 2 long and 1 short pinnate setae. Endopod elongate, as long as allobasis;
outer margin with 1 small spinulose and 3 long pinnate setae proximally; distal armature
composed of 6 long pinnate or spinulose setae and 1 small seta

Labrum (Fig. 17A) subhexagonal; lateral margin with 1 paired row of setules subdistally;
posterior surface with 1 paired rows of spinules and 1 paired row of setules.

Mandible (Fig. 17B). Coxal gnathobase well-developed, armed with 8 stout and several
small awl-like teeth; distal corner with pinnate seta and inner surface with 1 patch of spinules.
Basis broad, with 3 plumose setae on inner margin. Exopod 3-segmented; proximal segment
with 2 long plumose setae on inner margin; middle segment longest, with 1 long plumose seta
on inner margin proximally; distal segment small, with 3 long plumose setae. Endopod 2-
segmented; proximal segment with 3 setae subdistally; distal segment with 8 setae distally.

Maxillule (Fig. 17C). Praecoxal arthrite armed with 9 spines along distal margin, 2
juxtapose seta on anterior surface, and 2 pinnate setae on posterior surface. Coxa with 2
plumose setae on outer margin; cylindrical endite with 4 apical setae. Basis with 2 small
endites; proximal and distal endites with 3 and 4 pinnate setae, respectively; posterior surface
with 1 row of spinules proximally. Exopod large, foliaceous, with 5 slender setae, 6 stout
plumose setae, and 1 small plumose seta; inner margin with 1 row of setules. Endopod 2-
segmented; proximal segment with 5 setae on lateral margin; distal segment smaller
preceeding one, with 1 plumose seta on lateral margin, and 2 pinnate and 3 plumose setae on
apical margin.

Maxilla (Fig. 17D). Praecoxa large, with 1 row of short spinules at distal corner, 1 row of
setule on surface proximally, and 2 endites; proximal endite elongate, with 1 row of spinules
near apical margin, 4 pinnate setae on apical margin, and 1 small bare seta at subdistal corner;
distal endites smaller than preceding one, with 2 pinnate setae on apical margin and 1 row of

spinules near apical margin. Coxa small 1/3 length of preceding one, with 2 cylindrical endites;

45

Collection @ chosun



proximal endite with 2 rows of spinules near apical margin and 3 pinnate setae on apical
margin; distal endite with 1 row of spinules near apical margin and 3 pinnate setae on apical
margin. Allobasis drawn out in to pinnate claw; accessory armature of claw consisting of 4
setae. Endopod 3-segmented; proximal segment very small, with 1 plumose seta; middle
segment with 2 setae; distal endite with 8 setae.

Maxilliped (Fig. 17E) phyllopodial, elongate, and composed of protopod and endopod.
Protopod divided by incomplete suture; proximal segment with 4 plumose and 5 unispinulose
setae along lateral margin, bearing 4 groups of small spinules around lateral margin; distal
segment with 1 unspinulose and 2 plumose setae along lateral margin, 1 row of spinules near
lateral margin, 2 rows of spinules around distal margin, and 1 row of setules along outer
margin. Endopod 1-segmented, with 4 unispinulose and 4 plumose setae.

P1 (Fig. 18A). Coxa large, with 1 long pinnate seta at inner distal corner, 1 row of spinules
on anterior surface, 1 row of fine hairs near inner margin. Basis with 1 outer spinulose seta,
1 stout inner spine, 1 row of fine hairs on inner margin posteriorly, and 1 pore on anterior
surface. Exopod 3-segmented; exp-1 elongate, with 1 long pinnate spine and 1 group of stout
spines on outer margin, and several setules on inner margin, bearing 1 row of spinules along
distal corner; exp-2 1/2 length of preceding one, with 1 pinnate spine and 1 row of small
spinules on outer margin, 1 long plumose seta on inner margin, bearing serrate distal margin;
exp-3 elongate, with 3 pinnate spines on outer margin, 2 plumose setae on inner margin, and
1 spine-like and 1 plumose setae on apical margin. Endopod as long as exopod, 3-segmented;
enp-1 with 1 long plumose seta on inner margin and 1 row of dense setules on outer margin;
enp-2 with 1 long plumose seta and 1 row of setules on inner margin and 1 group of stout
spinules on outer margin; enp-3 slightly shorter than preceding one, with 2 pinnate spines on
outer margin, 2 long multipinnate setae and 1 row of setules along inner margin, and 1 small
spine and 1 long multipinnate seta on apical.

P2 (Fig. 18B). Coxa large, with 1 long pinnate seta on inner margin, 1 patch of stout
spinules on anterior surface; posterior surface with 1 patch of spinule and 1 row of setule
around inner distal corner. Basis with 1 long pinnate seta on outer margin; posterior surface
with conical process (Fig. 18C). Exopod 3-segmented; exp- 1 with 1 group of stout spinules
and 1 spine on outer margin; exp-2 with 1 spine on outer margin, and 1 row of setules and 1

plumose seta on inner margin; exp-3 elongate, with 2 spines on outer margin, 1 spine and 1
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pinnate seta on apical margin, and 3 plumose setae on inner margin. Endopod as long as
exopod, 3-segmented; enp-1 small, with 1 plumose seta on inner margin and 1 mucroniform
process reaching end of exp-2 on distal margin anteriorly; enp-2 with 1 plumose seta on inner
margin and 2 rows of spinules on anterior surface; enp-3 elongate, longer than enp-1 and -2
combined, with 1 spine on outer margin, 1 spine and 1 pinnate seta on apical margin, and 2
plumose setae on inner margin.

P3 (Fig. 19A). Coxa large, with 1 group of spinules and 1 spinulose seta on anterior surface,
and 1 row of minute spinules on distal margin. Basis narrower than coxa, with 1 long
spinulose outer seta, 1 row of minute spinules on distal margin, 1 hammer-like process on
posterior surface. Exopod 3-segmented; exp-1 with 1 spine on outer margin and 1 group of
spinules on anterior surface; exp-2 with 1 spine on outer margin, 1 long plumose seta on inner
margin, and 1 group of spinules on anterior surface; exp-3 gradually broaden toward apical
margin, with 3 spines and 2 pinnate setae. Endopod longer than exopod; enp-1 with 1
spinulose seta on inner margin and 1 group of spinules on anterior surface; enp-2 about 1.7
times as long as preceding one, with 1 spinulose seta on inner margin and 1 group of spinules
on anterior surface; enp-3 about 2 times as long as preceding one, with 2 spines on outer
margin, and 1 spinulose and 1 pinnate setae.

P4 (Fig. 19B). Coxa smaller than those of P2 and P3, with 1 small spine on inner margin,
1 row of spinules on anterior margin, and 1 row of minute spinules on distal margin. Basis
smaller than those of P2 and P3, with 1 row of minute spinules on distal margin and 1 long
spinulose outer seta. Exopod 3-segmented; exp-1 with 1 seta-like spine on outer margin, 1
group of spinules on anterior surface; exp-2 with 1 long seta-like spine on outer margin, 1
long spinulose seta on inner margin; exp-3 elongate, as long as exp-1 and -2 combined, with
1 seta-like outer seta, 2 spinulose apical setae, and 1 spinulose inner seta.

Setal formula of P1-P4 as follows:

Exopod Endopod
P1 0.1.223 1.1.222
P2 0.1.322 1.1.221
P3 0.1.122 1.1.121
P4 0.1.121 1.0.121
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P5 (Fig. 15E) vestigial, incorporated into somite, represented by 2 small naked and 2 long
plumose setae; outermost seta separated from others.

Male. Sexual dimorphism in antennule, urosome, genital field, P3, and P4.

Urosome (Fig. 20A) 5-segmented, composed of P5-bearing somite, genital somite, 3 free
abdominal somites; genital and urosomite 3 separate.

Antennule (Fig. 20B) 4-segmented, with geniculation between third and fourth segments.
First segment elongate, stout, with incomplete sutures, bearing 1 row of setules proximally,
19 elements, and 2 aesthetascs. Second segment small, with 1 spine and 4 setae. Third
segment cylindrical, tapering proximally, with incomplete suture, 7 setae, and 1 row of
spinule. Fourth segment smallest, with 7 setae and 1 process.

Genital field (Fig. 20A). Posterior margin ventrally with 2 pairs of triangular process; inner
one of which represent P6. P6 covered with small setules with 1 small seta on posterior surface;
additional element arising from inner margin proximally.

P3 basis with 1 bifid process (Fig. 19E) on posterior margin; enp-3 (Fig. 19C) shorter than
that of female; inner margin with 1 modified tube-pore.

P4 enp-2 (Fig. 19D) modified; inner margin concave, with 2 rows of small spinules.
Remarks. Mu & Huys (2004) have proposed the longipes-group within the genus Scottolana
Huys, 2009 based on halfway the fact that they share the following apomorphies: (1) urosome
with two postgenital somites in female and with three in male; (2) P4 modified in both sexes;
(3) male P3 enp-3 with modified inner tube pore; (4) P2—P4 with a recurved spinous process
on each posterior surface of the basis; (5) caudal rami with hook-like extension and spinular
patch; (6) sexual dimorphism of caudal setae Il. This group currently includes S. longipes
(Thompson & Scott, 1903), S. longipes sensu Por, 1964, S. longipes sensu Wells, 1967, S.
dissimilis Fiers, 1982, S. uxoris Por, 1983, S. longipes sensu Wells & Rao, 1987, and G. geei
Mu & Huys, 2004 (Mu & Huys 2004). The new species, Scottolana sp. nov., can be also
placed in this group based on its representation of five apomorphies among the six characters
above (except the sexual dimorphism of caudal seta I1).

Within the longipes-group, Scottolana sp. n. is mostly similar to S. geei described from the
central region of Bohai Sea, China. However, this new species can be clearly distinguished
from the latter by a combination of following morphological features: (1) antennary exopod

is eight-segmented (vs. nine-segmented in S. geei); (2) mandibular basis has three setae (vs.
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two setae in S. geei); (3) female P3 enp-3 is elongate, about 2.0 times as long as preceding
segment (vs. about 1.5 times long in S. geei); (4) female genital field is small, extending over
proximal 1/4 of genital double-somite (vs. large, proximal 3/4 of genital double-somite in S.
geei); (5) male P6 has a small spinous process reaching to proximal half of the third urosomite
(vs. well-developed, exceeding the end of urosomite 3 in S. geei); (6) male P4 enp-2 has a
modified inner margin, which is concave with two rows of small spinules (vs. not modified
inner margin in S. geei); (7) caudal seta Il does not represent sexual dimorphism (vs. represent
a sexual dimorphism of the proximally swollen seta in female S. geei).
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Fig. 15. Scottolana sp. nov., female. A, habitus, dorsal; B, rostrum, C, P5-bearing somite and
genital double-somite; D, caudal ramus, E, P5. Scale bars: 100 um (B-E); 200 um (A).
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Fig. 16. Scottolana sp. nov., female. A, antennule; B, antenna. Scale bar: 100 um.
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Fig. 17. Scottolana sp. nov., female. A, labrum; B, mandible; C, maxillule; D, maxilla; E,

maxilliped. Scale bar: 100 pm.
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Fig. 18. Scottolana sp. nov., female. A, P1; B, P2; C, conical projection on the posterior

surface of P2 basis. Scale bars: 100 um.
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Fig. 19. Scottolana sp. nov., female (A, B): A, P3; B, P2. Male (CE). C, P3 enp-3; D, P4 enp-

2; E, projection on the posterior surface of P3 basis. Scale bars: 100 um.
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Fig. 20. Scottolana sp. nov., male. A, urosome, ventral; B, antennule. Scale bars: 100 pm.
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Fig. 21. Sanning electron micrographs of Scottolana sp. nov., female. A, cephalosome, dorsal;

B, urosomite, dorsal; C, antennule and antennary exopod; D, distal and penultimate segments

of antennary exopod; E, caudal rami, dorsal; F, caudal rami, ventral.
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Infraorder Podogennonta Lang, 1944
Superfamily [as yet unnamed in Wells (2007)]

Family Harpacticidae Dana, 1846 &4 ga

St "l Bb(Harpacticidae)2l =0 CHEt & 44 H(Chang 2010)
1. M 2 =29 X= 3 00z P4ECh dH 4 8X1 WX S B

O
O
I
c
I
I-D
u
J
=
>

52

i
0

............... S&EC-EHA = Tigriopus

OlCI =& 20t0l2 *4E0h M 4 8K WX S

- M 224 BX AT H YR DICIE IS FHEITE weovereereereereireeecens 3

3. 2O M 1 B2 T0ICZ PAET O QUL eeeerrrrrnnmnaereeeeeeereneennn

Genus Harpacticus Milne-Edwards, 1840 &%= -g 4

I

22 Al F: Harpacticus chelifer (Muller, 1776)

st 4 B4 WY & (Harpacticus)Q S0l Cist 244 Z(Chang 2010)
H 2 X WX & HM OtCIol 1 JHel Z2E J&CH H 5 &X2
UK T RIFAILS IFR K] QLS nnnneeeeeeeeeemmmnnnnaaeeeeeeeeeennnnnns 2

- M 2 EX WXIS & BHE OCIH 2 JHel 222 JHEICH WM 5 X2
JIWX ESHA KIMAIE S JFEICE ceeeeemvemminieeaanns &= H. uniremis
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2. M 2 X WX Al SR OCIO 502 Z2E JFEICH seeeeeremrmeeeeeeeeees

HE-H H. nipponicus

- M2 X WX A W OtCIo 3JHe 2 2E JH&ICH ------ H. compsonyx

5. Harpacticus uniremis Kroyer, 1842 &9

Harpacticus uniremis Kroyer, 1842, p. 43, fig. 1a-p (cited from Lang, 1948); Wilson, 1932,
p. 186, fig, 126; Lang, 1948, p. 321, fig. 150; Lang, 1965, p. 108, fig. 55; 1t6, 1971, p.
235, fig. 2-14; Song & Chang, 1993, p. 210; Yoo & Lee, 1995, p. 37, fig. 4A-B; Chang,
2009b, p. 173, pls. 7A, 22A-C, fig. 64; Chang, 2010, p. 43, fig. 17.

|2 £0Hel, HI2%, 2015.4.6; 1629, 8 &2
(light trap), 2015.4.14; 299, #0lg, dY A&z &S

5.1;29Q, 8Y oHE™ St HS2],2015.5.2;299,18, Y EHotE
S

|, 9HE, ZX o= (E+=340l), 2015.10.30; 9%, &8 O =Al

HL
J
H

2X: o=, €2, 0IEE, ¢AHel, =&, SO0thclot.

rr

=
S

uin

fclttetel o= & JI=<% XNY0lA JtE 20l HE S
= oot 2 HFlAM=s =™

HER S Chest MATINA TR, SHolEACh

dl(Harpacticus uniremis)Jt AtZ&, LIZ,

6. Harpacticus nipponicus Itd, 1976 24 &4
Harpacticus nipponicus It6, 1976, p. 448, figs. 1-14; Song & Chang, 1993, p. 204, figs. 2-3;
Song & Chang, 1995, p. 69; Chang, 2009b, p. 175, fig. 65; Chang, 2010, p. 45, fig. 18.
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Z2EWZ: 599, M= HFAl &3 MZel, AUIHAL 2014.6.24; 299, M=
[

NAHZEA HEH ste=dl, st=ol+=S S (At

A

), 2014.6.25; 299, 13, &AHAl 24X
2=, 2ES, 2014916, 19, B Yoz A= 2%0i2], AS0IS, 2014.7.29:

& 0 B2 &EL-Yd(Harpacticus uniremis)et EMH <2lLictel AL

Il 2Xote g4 22 M UCHChang 2010). 2 HIUAM=
H&E===2a(H. nipponicus)2l SEEICt MAZEE 20 28 2
LHEHSECH.

B4 HRFSLCHY 2(Zaus)2 SOl I8 244 H (Chang 2010)
1L M 28X WA S S/ OO 1HS WEARE JF&ICH s 2
- M2 EX

e = N A o] TS (U1

N
=
N
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>
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=
>
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[HEN
=2
10
-
JI)I'
ﬂJIlU
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- M2 X2 WA Al SR OHCION 2 9HSl U
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S
A
Q
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7. Zaus unisetosus 1t6, 1974 StE HXFEHS L RH Y|
fi 'S

ZETE: 899, M DEZ S4E o2, HEZ(HER), 2012.5.9; 2909, 24t
O LIAR2l, UAMH=SE@HESR), 2012517, 499, 23 2y
S0 Holal, 2014.6.16; 399, 2= FEZ =4H FF2l, 2014.9.17; 19, ML
HNe? A5H =22, 2015.5.2;499, 8 0=Al AESE@HIESR), 2015.5.16;299,

A2 TEAl &7 Soie 2etel, 2015.5.19.

UE: 2 H7A0AM 0f S22 Soietut galiete] HEJ[UA =2 HE AL
felttetel sHEF0l MAlctl e 22l S0A IJtE fEots S

= ot 2 AN UCHSong & Chang 1993; Lee et al. 2012).

Genus Tigriopus Norman, 1869 S& &4y %

2 AIE: Tigriopus brevicornis (Miller, 1776)

Stadt SEESLYHY H(Tigriopus)2 S0 CHSt 2ME

1. M 4 EX WX A HM CLCIO 2 JHel 22 E Jt&Ih =22 W 5 8X
QIXIG 5 JHel EXE JHACH == M 2 X WA S B OtCIOl
=022 2E(knob)E 2K L=Ch -eeveee S T. japonicus

- M4 X WX A SR OtClol 3 JHel 225 JH&ICH =24 Ml 5 X
QIXION 4 JHel BXE JHNCH == A &

2
=022 AL (knob)E H=Ch ---nveee- DQUSEHESC-HE T. angulatus
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8. Tigriopus japonicus Mori, 1938 S &&=

Tigriopus japonicus Mori, 1938, p. 294, pl. IX (cited from 1td, 1969); It6, 1969, p. 58, figs. 1,
2; Song & Chang, 1993, p. 210, figs. 2-3; Chang, 2009b, p.186, fig. 73, pls. 7C, 23B, C;
Chang, 2010, p. 57, figs. 24.

ZEMZ:1099,483, S LA &7 REELZ H22|(HXF), 2013851299,

783, B2 TFIA 2EE HERI(GHER) 201385 1199, 6443, ol 0/XH

SHE(ZeHALY), 2013.104; 299, AL O44=Al 22 S ot42|(BHER), 2014.3.31;
2

399, &Y A XI4HH Dts

D& 22t 200 SEE=Eel  ZH(Tigriopus)ll= &M 2 F,
SEHESLC-YHY(T. japonica)2t PHSSEL-YHH(T. angulatus)lt £ D&
UCHSong & Chang 1993; Chang 2009b; Chang 2010; Kim 2013). O] =0l </ XI&t
S22 M2 Fgol)| &SXe 0l & &2 M 4 X AKX Al S
o  ZMsote WEZE22 =0 2ol A F82 = JULh

sAl XS M SR OtCIo 2 JHel WSHE2E
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et al. 2009)0l =9, S sE&HFLEdle 0d &, L= W 5=
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Genus Harpacticella Sars, 1908 02| &g gl

B

2 Al E: Harpacticella inopinata Sars, 1908

st el&=28dl £(Harpacticella) 0l Cist & 44 E(Chang 2010; Leeetal.
2014)

1. tetel JIE2 1 e 222 JHdh M 2 sXie 2= WX

- thetel JIZ2 2 el 228 JHEcH M 2 X2 2AX= WA

ZHOITE Ik -meeremee e HICHH 2l & =2 dl H. oceanica
2. A M5 BN AX= ZO0IJF BEELU X3 O ZChermeeeeeees 3

. 23 H 5 BN AXS 201t ZO 26 O[AOICH wererrereurereerereeneans

................................................ IetEAHe| &8y H. paradoxa

3. g M5 SN2 AKX 62 ZE2E JFEICh-eeeremmeeneens H. jejuensis

& M5 EX AKX 7He 22E JHECH--H2lE=Eal H. itoi

9. Harpacticella oceanica It6, 1977 HICIH2I& =L 2

Harpacticella oceanica It6, 1977, p. 61, figs. 1-11; Song & Chang, 1993, p. 211, figs. 5-6;
Song & Chang, 1995, p. 69; Chang, 2009b, p. 184, fig. 71; Chang, 2010, p. 54, fig. 23.

HEMZ: 12, 8 O==Al B8 2, L (HXF), 20155.13; 19, Y
A

Al @FE ZDEe|, ZDE(light trap), 20155.23; 297, M DEZ 24HH
MNE2|, H2E, 20157.14; 13, BY NIER N =2, =N,
2016.8.17.
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D& O 2l & 2= - & &l (Harpacticella oceanica)= 1td (1977)0 2|5t L =2
QIOtALStHIE0A == 20E 0lF, R2UetliiAE MAactD A= 20
2HoIE| ACHSong & Chang 1993, 1995; Chang 2009b, 2010). 224t A
A THEEJAXIL, Seltetiid=s =2 g2 IS 0IXls =2HH
4oILt ofier &X, = M=% ofete] Ed0AM MELJCH 24U 2
M= R2ILetel U1 JISs) g2l ol MAXIHAMe 0 S0l MHE,

il
i
e
ol
o

10. Harpacticella itoi Chang & Kim, 1991 2| &==L-gal

Harpacticella itoi Chang & Kim, 1991, p. 73, figs. 1-3; Song & Chang, 1993, p. 211; Chang
& Yoon, 2007, p. 63; Chang, 2009b, p. 181, pls. 7B, 23A, figs. 69-70; Chang, 2010, p.
48, figs. 19-20.

DEWS: 19, MY Y 2UY oltal, 25tn, 20155.3; 399, M=
el SEe|(O149),20155.7;299, HEE, M= MAZAl HES, O ZS(light
trap), 2015.5.22; 299, M ZUAl Z2AYS =22/, 2016.4.26.

K

PN

o

DE. 0 B2 H4ECHs 949 ¥ AN DIXE JILA0 HAGHs
2 AL

t(Chang, 2009b, 2010), = CIRUAME dH4+AQl HESE

63

Collection @ chosun



Superfamily [as yet unnamed in Wells (2007)]
Family Pseudotachidiidae Lang, 1936

Subfamily Danielsseniinae Huys & Gee in Huys et al., 1996

8t=24AF Danielsseniinae OF3tSl £9| CHet AT

1. M 24 X 2AX2 H UM OtCle HSL2 1 HE JtAICEH W 4 EX
LHXIS Al Bl OIClE LHS AR 1IHE DFEICh-reermreraernaenannes Fladenia
- M 248X 2AXNCS H UM OO0l WSZE2E IR 2=C0H H 4 X
LHXICl Al B DIClE LHEZR 2IHE JERICE--rrermrrrennnanes Sentiropsis

Genus Fladenia Gee & Huys, 1990

24! Z: Fladenia robusta (Sars, 1921)

11. Fladenia sp. nov. (Figs. 22-26)

Type locality. Off Hansando Island (34°46'17.4"N,

Gyeongsangnam-do, Korea.

128°27'46.9"E), Tongyeong-Si,

Type material examined. Holotype: 19 dissected on a slide. Paratypes: 39 ¢, each dissected

on each slide; 29 @, preserved together in 99% ethanol. All material was collected from the

type locality on 24 March 2014.

Description. Female. Habitus (Fig. 22A, B) slightly flattened dorsoventrally, gradually

tapering towards posterior end, without constriction between prosome and urosome; total

length about 600 um, measured from anterior margin of rostrum to posterior margin of caudal

ramus; maximum width in dorsal view about 170 pm measured at posterior part of

cephalothorax; prosome:urosome length ratio about 2.1 in lateral view. Body surface with

several sensilla and pores.

Rostrum (Fig. 22C) large, broad, fused at base to cephalothorax, slightly longer than width;

anterior margin rounded, smooth.
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Cephalothorax (Fig. 22A, B) about 1/3 of total body length; surface with 1 single
sensillume, 9 pairs of sensilla, 1 pair of spinules, and 3 pairs of pores; ventrolateral margin
with 4 pairs of sensilla. P2-bearing somite with row of spinules near posterior margin. P3-
bearing somite slightly smaller than preceding one, with 1 row of stout spinules on dorsal
surface. P4-bearing somite with 1 row of stout spinules on dorsal surface. P5-bearing somite
small, with 1 row of stout spinules. Genital double-somite (Fig. 2A, B) separate laterally and
ventrally, but fused dorsally; dorsal surface with 2 pairs of stout spinules; ventral surface with
1 pair of spinule and 1 pair of stout spinules; genital field with single plate and median
copulatory pore; P6 represented by 1 plumose seta. Fourth urosomite with 1 pair of stout
spinular dorsally and 1 row of stout spinules. Penultimate somite with pseudoperculum
dorsally, 1 spinular row ventrally, and 1 pair of stout spinular group ventrolaterally. Anal
somite with median cleft bearing 2 rows of small spinules dorsally; posterior margin with 3
pairs of spinular rows ventrally and laterally.

Caudal rami (Fig. 23A, B) small, about 1.3 times as wide as long in dorsal view; ventral
surface with 1 row of spinules; lateral surface with 1 row of stout spinules dorsally and 2
small spinules ventrally. Seta | very small, setule-like, inserted at outer lateral margin halfway
and ventrally. Seta Il slender, as long as length of caudal ramus, inserted on dorsal surface
innerly and distally. Seta Il slender, longer than seta Il, situated near seta Il. Terminal setae
IV and V well-developed, covered with minute spinules partially; seta IV shorter than seta V.
Seta VI about 3 times as long as seta I1, inserted distally at inner corner. Seta VI tri-articulated
at base, inserted on dorsal surface medially and distally.

Antennule (Fig. 23C) 6-segmented, short. First segment with 2 rows of spinules and 1
plumose seta. Second segment largest, with 1 bare, 2 plumose, and 7 pinnate setae. Third
segment with incomplete suture on surface, peduncle at outer distal corner; armature
composed of 13 setae (10 bare, 1 plumose, 2 long pinnate) and 1 aesthetasc. Fourth segment
small, with 2 bare, 2 long plumose, and 3 large spinulose setae. Fifth segment with 6 bare and
1 large plumose setae, and 1 aesthetasc.

Antenna (Fig. 24A). Coxa small. Allobasis elongate, with 1 spinulose seta and 1 spinular
row on abexopodal margin. Exopod 3-segmented; proximal segment elongate, with 1
spinulose seta; middle segment smallest, with 1 spinulose seta; distal segment elongate, as

long as proximal segment, with 1 spinulose seta on lateral margin, 1 spinulose and 1 plumose
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setae on apical margin, and 1 spinular row on surface. Endopod 1-segmented, as long as
allobasis, with 3 stout and 1 slender setae, and 2 spinular rows on surface; distal armature
composed of 1 stout spinulose, 4 geniculate, 1 small bare, and 1 plumose setae.

Labrum (Fig. 23D) trapezoid in shape, with 1 row of spinules on anterior surface, 2 rows
of spinules on posterior surface, and 1 pair of serrate frills on distal margin.

Mandible (Fig. 24B). Gnathobase well-developed, armed with 3 multicuspid teeth, 3
unicuspid teeth, 1 pinnate seta, and several accessory spinules. Palp consisting of basis,
exopod, and endopod; basis broad, covered with spinules, and possesing 4 spinulose setae
distally; exopod 1-segmented, elongate, with 2 plumose setae on lateral margin, 3 plumose
setae on apical margin, and 1 spinular row on surface; endopod about twice as long as exopod,
with 3 spinulose setae on lateral margin, and 5 bare setae near apical margin.

Maxillule (Fig. 24C). Praecoxa with 1 spinular row on outer margin and 1 spinular row on
surface; arthrite well-developed, with 9 spines on distal margin and 2 setae on anterior surface.
Coxal endite with 6 elements distally. Basal endite with 4 pinnate setae and 1 small produce
bearing 1 seta. Exopod 1-segmented, slightly longer than width, with 3 plumose setae and 1
spinular row. Endopod 1-segmented, small, with 1 plumose and 2 bare setae.

Maxilla (Fig. 24D). Syncoxa with 1 row of spinules proximally on outer margin, 1 row of
small spinules on surface, and possessing 3 endites; each endite with 3 stout setae distally.
Allobasal endite with 1 stout claw, 1 plumose seta, and 2 bare setae. Endopod 1-segmented,
small, with 1 plumose and 3 bare elements.

Maxilliped (Fig. 24E). Syncoxa elongate, with 1 group of spinules proximally and 2 rows
of spinules distally, and possessing 1 long and 1 small spinulose setae subdistally. Basis
largest, with 1 spinular row on surface and 1 seta on palmer margin. Endopod 1-segmented,
claw-like, reaching to proximal end of basis.

P1 (Fig. 25A). Intercoxal sclerite wide. Coxa with several spinular rows on anterior surface.
Basis smaller than coxa, with 1 pore and 1 spinular row on anterior surface, 1 spinular row
on inner margin, and 1 spinular rows on distal margin, and possessing 1 spinulose inner spine
and 1 spinulose outer seta. Exopod 3-segmented; each segment armed with long spinules
along outer and distal outer corner; exp-1 with 1 spinulose outer spine; exp-2 with 1 spinulose
spine on outer margin, 1 small plumose seta on inner margin, and 1 pore on anterior surface;

exp-3 with 3 spinulose spines, of which distal one smaller than middle one, on outer margin,
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and 1 spinulose spine and 1 plumose seta on apical margin. Endopod 2-segmented; each
segment armed with spinules along outer and distal margins; enp-1 slightly longer than width,
with 1 serrate seta on inner margin and 1 pore on anterior surface; enp-2 elongate, about 2.5
times as long as preceding one, with 1 spinulose outer spine distally, 2 spinulose apical
elements, 1 plumose inner seta proximally, and 1 surface pore distally.

P2 (Fig. 25B). Intercoxal sclerite wide; distal margin U-shaped and proximal margin
triangular; each side of distal margin with 1 row of setules. Coxa slightly larger than that of
P1, with several spinular rows on anterior and posterior surfaces. Basis smaller than coxa,
with 1 spinular row on base of outer seta and 2 spinular rows on distal margin, and 1 pore on
anterior surface. Exopod 3-segmented; exp-1 and exp-2 each armed with spinules along outer
and distal outer corner, and exp-3 with several spinules near base of outer spines; exp-1 with
1 spinulose outer spine and 1 small inner seta; exp-2 with 1 spinulose outer spine and 1
plumose inner seta; exp-3 longest, with 3 spinulose outer spines, 2 spinulose apical setae, and
2 plumose inner setae; each surface of exp-2 and exp-3 with 1 tube pore on anterior surface.
Endopod 3-segmented, longer than exopod; enp-1 with 1 spinular row on outer margin and
anterior surfaces, respectively, 2 stout spinules at outer distal corner, and 1 small stout seta
(spine-like and bearing setule) on inner margin; enp-2 longer than preceding one, with 1 row
of stout spinules on outer margin, several setules on inner margin, and 1 plumose inner seta;
enp-3 longest, with 2 spinules and 1 spinulose spine on outer margin, 2 spinulose setae on
apical margin, and 2 setules and 1 plumose seta on inner margin; enp-2 and enp-3 each with
1 pore on anterior surface.

P3 (Fig. 26A) as P2 except for plumose outer seta on basis.

P4 (Fig. 26B) as P3 except for exp-3, enp-1, and enp-3. Proximal inner seta on exp-3 well-
developed and serrate distally. Inner seta on enp-1 slender and serrate distally. Enp-3 smaller
than those of P2 and P3, with inner seta inserted halfway.

P5 (Fig. 25C). Intercoxal sclerite small. Exopod and baseoendopod fused partially.
Baseoendopod wide, with 1 tube pore near outer margin distally and 1 slender outer seta.
Endopodal lobe well-developed, with 1 pore and 2 tube pores on anterior surface, and 1 pore
on posterior surface; outer and inner margins each with several spinules; apical margin with
2 long pinnate setae; inner margin with 3 pinnate setae, of which middle one smallest and

serrate distally. Exopod reaching to 3/4 of endopodal lobe, with 3 groups of spinules and 5
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setae; of which innermost seta serrate distally, second inner seta longest, third inner seta stout,
pinnate, half the length of second inner seta, second outer seta smallest, pinnate, and
outermost seta pinnate as long as innermost seta.
Male. Unknown.

Remarks. This species belongs to the monotypic genus Fladenia Huys & Gee, 1990 by the
following female characteristics combined: (1) the 5-segmented antennule; (2) the mandibular
exopod half as long as endopod; (3) the maxillipedal endopod with 2 accessory setae; (4) the
distal outer spine on P1 exp-3 shorter than middle outer spine; (5) the P1 enp-2 with 1 inner
seta inserted proximally; (6) the P2-P3 enp-1 with 1 spine-like seta; (7) fusion of the female
P5 baseoendopodal lobe and exopod. Fladenia sp. nov. from Korean waters is clearly
distinguished from F. robusta (Sars, 1921), the type species of the genus, by the P5 endopodal
lobe with 5 setae (vs. 4 setae in F. robusta) and the P2-P3 enp-3 with 1 seta (vs. 2 setae in F.
robusta).
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Fig. 22. Fladenia sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, rostrum. Scale
bars: 50 um (C); 100 um (A, B).
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Fig. 23. Fladenia sp. nov., female. A, urosome, dorsal; B, urosome, ventral; C, antennule;

D, labrum. Scale bars: 50 um.
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Fig. 24. Fladenia sp. nov., female. A, antennule; B, mandible; C, maxillule; D, maxilla; F,

maxilliped. Scale bar: 50 pum.
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Fig. 25. Fladenia sp. nov., female. A, P1; B, P2; C, P5. Scale bar: 50 um. Arrow heads
indicate the distinct morphological feature of Fladenia sp. nov.
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Fig. 26. Fladenia sp. nov., female. A, P3; B, P4. Scale bar: 50 um. Arrow heads indicate the
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Genus Sentiropsis Huys and Gee, 1996

L2 Al E: Sentiropsis minuta (Coull, 1969)

12. Sentiropsis coreana Kim, Lee & Huys, 2011
Sentiropsis coreana Kim et al., 2011, p. 180, figs. 1-9.

DEE: 500, 403, M= MTAl S EMel, 22T (AR), 2014.6.26;
500, MZE MAZAl Ot Bl Bz=p|

fon
[
:Oé
n
Jo
04
>
N
o
[
»

A
H
oy

s
)

SAOHAIE, = 301, F8&22 A, ezE, 0Ii, 282 2AX, M1 8

QIXISl & S OtCl, M 2 X X2 Al & OtCl, XN 4 X X2 & SH|
OtCI, 221 M 5 EX2 XA OlMer XtoIE LHEFHCHKIm et al. 2011). 2
AAUAM O B2 HM=Z0AME HEEZJACH, FIIM=2 4 SEHstd SZ0| 2

& Xl ot AL

=)

Family Parastenheliidae Lang, 1936 23 <-4 It
Genus Parastenhelia Thompson & Scott, 1903 £SQEB L8y =

2 AlE: Parastenhelia hornelli Thompson & Scott, 1903

sh24 ERF LYY H(Parastenhelia)2 S0l CHEH M E

1. &€= M 5 8K AXN= ML S(pyriform)OICH XM 1 X2 WA A
BB OLCIO U= WESH2= I 20 ----- BHERE =l P. pyriformis
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A 2AXl= =0I0H M 1 X2 WA = SHE Ot o

$0
rr
=
i
03

- 1 B P. spinosa

13. Parastenhelia spinosa (Fischer, 1860)

Harpacticus spinosus Fischer, 1860, p. 665, pl. 21, figs. 51-53, pl. 22, figs. 66 (cited from
Lang, 1948).

Parastenhelia spinosa: Lang, 1948, p. 588, fig. 240: 1; Vervoort, 1964, p. 180, figs. 64c, 66—
70.

Parastenhelia spinosa f. littoralis: Yoo & Lee, 1995, p. 41, fig. 13.

ZEMS: 17929, 7848, B4EE oz S8 Auel, BZH-SE(Z2HAE),

2013.10.4; 19, MI=Al OHES & X2l, ZXH=+=E, 2014.6.26.
EX: HAAHA.

D& 0 &2 dYMAEc=z =2Hols A2 AN UXL, 22 NHQ
HHME2 M 2 S22 X0 EMots 222 =, M 2 Xl WIS S HM
OLCISl 22=, M 3 88X AKX H HM OtCle 22, M 4 EX XS H
Bt & S OtClel 22 M4 88X WAS M M OtCIS 224, &2
H 5 EX AX0 =Mote 224, 1l =3 H 5 X AKX OtClx S

Z2E0HAMN A2 X0IE LIEFHCHSong et al. 2003). =<2 ZNel-ge R
EFsA 22 10 M, Parastenhelia spinosa 0ff 28t =FstA HEIL

=0ttt THSEICH SHE, Yoo & Lee (1995)0 25t JISE st=24 Algs
M A JISEU A2 & Lo, OS2 2528 JIM=Z

o
eIGtY 2=+ 252 M58X= Hluit 2Jts otALH

14. Parastenhelia pyriformis Song, Kim & Chang, 2003 i3 =94l

Parastenhelia pyriformis Song et al., 2003, p. 221, figs. 1-4; Lee et al., 2012, p. 153, figs.
106-110.
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Family Dactylopusiidae Sars, 1905 Z&& 424

Paradactylopoida

5O0CIR 0|20 T QUCH ceeeeermmnmnnaeeeeeeeeeennnns

o
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H

-/

A1

2 s5&+= -9l Dactylopusia

22 6-80ICIZ OIF UM UCH--eeeee

i

-

M1

)
=

Genus Dactylopusia Norman, 1903 2 && -2y

2 Al E: Dactylopusia tishoides (Claus, 1863)

2H AH IT
(=R =S

Off CHet

6OFCIZ OIROIT QUCH -rereererrererennesenanenens

(Dactylopusia)2|

)
=

-D. pauciarticulata

3=}
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=

-

M1

D. falcifera
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15. Dactylopusia pauciarticulata Chang & Song, 1997b
Dactylopusia pauciarticulata Chang & Song, 1997b, p. 297, figs. 1-2.

2HEMS: 299, S B2 A E 28|, BelEof+==H, 2012.6.23; 12, M=
= 2

27, 209, Mg O%Al

?_
UKL D. pauciarticulata = KM 1 =20l 6 OICIZ2 O0IF0HH U= =LE

S0/ CHChang & Song 1997b).
Genus Paradactylopoida Lang, 1948
24| F: Paradactylopoida latipes (Boeck, 1865)

16. Paradactylopoida koreana Chang & Song, 1997b
Paradactylopoida serrata sensu Yoo & Lee, 1995, p. 41, fig. 10.
Paradactylopodia koreana Chang & Song, 1997b, p. 299, figs. 3-4.

& , B2k, UHSFoi==%, 2012.7.4;

299, 14, o1& Zata UotE &3cl, LT (2HE), 2012.7.7; 429, &g

XA HEL(EEE), dX%,20127.19;299, 8z 25 =2 HA(ZIE),
2

=25, 2012.7.20; 229, B8 HHMAl 858 Z=cI(

kA

=) 2014.5.18; 19,

ZXof===2F, M=FAl OHEES ZXcI(HXF), 2014.6.26; 52, &< gz
SN SselEiER), S2oi+==F, 20155.1; 12, dg oigz sHatH

HS2GIER), ST, 20155.1; 19, MY FEZR QAH 2A2GNEDR),
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USSR, 20155.2; 590, M2 DEDP Gielel 2T, 20155.7; 299, M
HAl AESGIESR), 2016516, 209, ZE HESAl &3 Soid  gete,
2015.5.29;39Q, FAAl JIRZ LBD S2GIER), YBHSS R, 2015.7.28; 299,
HE DAA HISES(YE, IX3), 20168.17; 19, 2 NER ME =2,

EZUol===%, 2016.08.17; 229, S 2EA SES 2<cl, RPEEN==H,

J
e
4>
Wy
10

M 2 X WXHAN SF0/E2 UEIWE 22 Paradactylopoida
%0 EQst SHO0I0, O HEAMHON et o 552 M2 REE = UL
Chang & Song (1997)2 <c2lLictel AIZJF 2 HEOM P. serrata 2 XI0IE
LIEtlHE XS &olot] &E2Z (P. koreana) £ 106tR 2, Yoo & Lee (1995)2
P. serrata Lang, 1965 £ =& 0lZ XclotALt 0 2 M 1==22 A B[ OtCl,
M1 a9 X0 EXMots 22, =212 M 5 A AXUH ZEMot=

220 M& P.serrata 2t Xt0IE £ QICH

Family Hamondiidae Huys, 1990 ot2S &4l

Genus Ambunguipes Huys, 1990 22gL-9al =

2 A1 E: Ambunguipes rufocincta (Brady, 1880)

17. Ambunguipes rufocincta (Brady, 1880) S22

Thalestris rufocincta Brady, 1880, p. 125, pl. 57, figs. 1-9.

Rhynchothalestris rufocincta: Sars, 1905, p. 120, pls. 73-74; Sewell, 1940, p. 184; Lang, 1948,

p. 523, fig. 214: 2; Vervoort, 1962, p. 420, figs. 10-11; Yeatman, 1976, p. 207, figs. 22—
26.
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Ambunguipes rufocincta: Huys, 1990, p. 94, figs. 24-33; Song et al., 1999, p. 197, figs. 6-7;

Lee et al., 2012, p. 49, figs. 31-32.

ZEME: 14, 88 LEZ SE HAHZIOIEF), HSE, 2012.59; 399, 1d,

Mg Mot SAH JPAZCI(CHER, =& 5m), JtHE, 2013.7.30;

2UC(BHER), 2014.6.30; 19, SSHASE, HY

e

XS S5, YRSGER), 20155.1; 399, T WAl o 28tp| 22E,

2015.5.13;19, 35 =8¢ =88, =S (E1IE), 2016.6.17.

EX: ot=, UEHE Y, XISal, Soll, =&, H2l=d, HRLL

1 Z&: Huys (1990)2 Hamondiidae 2 Ambunguipedidae € AMZ0| & &5 2L,
&

Willen (2000)2 0l & It 25Z Rhychothalestridae 2| =3
71 0I=, Boxshall & Halsey (2004)= M 1=2t2| S OtCl

8, =22 M28A UWXS €2 5= 0l & U2 SRIYEEEZ WI|lD 2 S

H822Z J|IE& Hamondiidae 2 SZ0IYXelotACE O 21t 0] =N

Hamondiidae Ol I XISt RUCE.

Superfamily Thalestroidea Sars, 1905

Family Miraciidae Dana, 1846 =&t&a~-gy I

St=24 =& CYY W(Miraciidae)2] =0 CHSH 24T

1 SFEF AZ0 & Ao HOe AEE dEE JFELCE -eeerrmeremneneens
------------------------------------------------------------- s+ 8dl £ Miracia

. SER YE(| o MO HUY LEE MXZ XK LECh e 2

2. H1s29 = BN OiClse 222 JIXNX =0 0IXi= S0l dlol A
11 BT ZLE e ZELEd = Macrosetella
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H 1 =529 X Bl OtCle 228 JHAO; Olxt= 20l dHliohA 3 bH
’ OIBF FIEE UL} cunreeemnrrernnarennnereenrenaarenneennarennneennnseenneennneennn 3
3. HEEX KIS D2 PRI K| SLSCf crernnnrernnerernnereenereenaeeenaeeens 4
- HE5EEX IUKS B YUE A DRI Chennreennereenereenereenaeeenaeeens 8
4, H 5 X 2X= s €tz ZAH MEEHA UL 2E2 WA=
UEINOl ARSS JFEICE ceeeeenenes. =LA LYY = Onychostenhelia
- H 5 88X 2X= Lt HEfoICH 2282 UWXi=s e 2 2252
. PN 5
5. M1EX WXz 30ICIZ OIF UM QUCE-ereermmeemeeneiees Stenhelia
- H1IEX WIS 20012 02T QUL -revnreemnreenmreenereenareenaeeens 6
6. Ol0tE 2l Lct JFEXI2I0N &IAIE S IFEICE eveevremnennanns Itostenhelia
- OI0t=Sl ZEh JHEXCI0 &IIAIE S JEAIK ZEECh ceveermeireenenes 7
7. M 5 X JILHXIO= 3 JHe Z28= JHAIN, JtE ot 2A2= U2
S UDQ UR| GO QUL -eerrmnrerrmmerermmerernererneeeens Willenstenhelia
- M5EX JILXM=E 402 228 X, A2 AT UCH --reeeennee
................................................................................. Wellstenhelia
8. M 2-4 X X2 M M OtCl= 202 JIAIS S JFEILCE -vveeeeeienenes
......................................................... PR AL = Schizopera
- M 2-4 X 2X 2 M &M OtCl= 302 JIAISS JFEICE -oveeeennees 9
9. H2=sX WAS H B OlCls WSHEE JFECH o 10
- H2EX WX = HM OCls WSA2E XX R=Ch weeeeeeeees 16
10. M3 SX WX A W OtCl= 502 Z2E JFEDH -oveevmeininanns 11
- M 38X X2 M S OtCl= 6 IHE Z2E IJHEICE wrevrerereanees 13
11. M 18X WXL 2 DICIS2 Z0IIF HIZROICE weeeerermermmmrrnenenaes
------------------------------------------------- MM E L HY = Sinamphiascus
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12.

13.

14.

15.

16.

17.

H 18X WX < 9HM OtCl= CH2 OiCIS0l dgis 2010t X3l
R 12
OIXtel Z20l= 2 Bl Blot S XSl ZCE weeeeeenenens Typhlamphiascus
Q) KFC] 210/S 1) LHH|ECF BT weeeeeeeennnnnmaeeeeeemmmmmnnnnaaaeeeeaeeeennnnnnn
............................................. SOMURALHY 2 Bulbamphiascus
H1EXO QKIS LHKIECE QU2F FELF eeeeeeeerrmmmmmmnaaeeereeemennnnnnaaaens
------------------------------ Eheld S +=-Hdl = Dactylopodamphiascopsis
H1EXC QAKS LHKIECH S S| BECE weeeeeeeremnnnnnmaeeeeeeeeemmmnnnnnns 14

H 18X XS & M OlCl= CHE OtCS0l BIgte Z2H A& 0

%lE'- ................................................ }\-”_Ell_%él'_/'\_i%“ [_l"” _J_ﬁ_ Amonardia

=2, M 2 X WA S Bl OtCl= JtAIEHz HE"E WSZRE
cf

s

------------------------------------------------- SAGTL-HEY £ Amphiascoides

Subfamily Diosaccinae Sars, 1906

Genus Diosaccus Boeck, 1873 SFHLIE =LY =

2 Al E: Diosaccus tenuicornis (Claus, 1863)

—/

o
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18. Diosaccus ezoensis 1t0, 1974 | ZSEFHLU &S|

Diosaccus ezoensis Itd, 1974, p. 611, figs. 33-36; Song et al., 1999, p. 194, figs. 4-5; Lee et
al., p. 105, figs. 69-73.

L HABE(EHES) 201259; 19, 18
SAA JIEZ LFHE Se(OHER), LEH+=SE, 2012.5.18; 629, 643, SAFAI,
T MMH Xolel(HER), SH==%, 20125.18; 19, Y ol &9
2l, F2oi===&, 2013.104; 592, dY SJAl &S 0l1<al, 2014.3.21; 19,

T2 22L& (light trap), 2015.3.18; 499, MY A2 XNz stE2,
018 2015.5.1;200, Mt HAAl 48 252, 225 20155.13.

7l
A

EX: &t=, €2,

D& et 2etR2H0 MAlIGtD U= HEFUHAM ol E&ot=s
SO0[CH(Lee et al. 2012). &t=4&t AIES2 €22 SJIME(It6 1974) 2 HHH2
M2 & gXlotl AU, 22 M 5 X X0 EMols 222 20/ ==A

M2 EX WA Al SR CHCISl g2 JtE el 34 |R20M A2 X012

°
m
-

E ez LM UCKSong et al. 1999). 0|2 HEW &2 M= =A
H 2 X WX A SR OHCIel Ze Dbl EMote 222 2010t &
NSl AMSE2H0 M2 XH0IE UEHHE RS AAGHALL s8-8 12
22 (0, Paramphiascella)2| 22 0| OICI2l E& AMEls 2 REE 5+ Us

= =
g8z OAXNLD Y22z, 0l0 et 278 ZEIH 20t
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Genus Sarsamphiascus Huys, 2009
2 Al E: Sarsamphiascus minutus (Claus, 1863)

19. Sarsamphiascus kawamurai (Ueda & Nagai, 2005)

Amphiascus kawamurai Ueda & Nagai, 2005, p. 249, figs. 1-5; Chang 2009a, 216, figs. 2-3;
Chang, 2009b, p. 199, pl. 8A, fig. 81; Chang, 2010, p. 67, fig. 29.

Sarsamphiascus kawamurai Huys, 2009, p. 71.

ZHEME: 299, 3 2= =zLH AXel, SLE(ZLE), 2013.7.22; 12, 148
Sg etz FASE &2, 80T, 2012.6.23; 299, 8 O=Al MES(OHER),
2015.5.16.

& Sars (1905)= Dactylopus Claus, 1863 (=Dactylopusia Norman, 1903)= il
fIXIotD JE 3 &, = D. longirostris Claus, 1863, D. minutus Claus, 1863, & D.
debilis Giesbrecht, 1881 22 & & Amphiascus 5= M2 A EGHJUCH. DLt
de= 0 B9 ZAsSs 480tk Ek=0, olefst 2HE S &2ASH Nicholls
(1941)0il 2I5H0d A. longirostris (Claus, 1863)JF 0| =2 Z2AECZ XA EIUCEH.
8tH, Lang (1944)= Paramphiascopsis == MZ AH<SOH, =2 ZPASSZ D.
longirostris (= A. longirostris)S Xl &GtACE. 1 21, D. longirostris = 2 2 =
/A‘

Amphiascus 2t Paramphiascopsis 2| S22 XNE&E A0ICh Olefst =7&A

SMES iZdtIl 216t Huys (2009)= Paramphiascopsis =2 Amphiascus =2l
junior synonym 22 XclotUH, ZBASW SEHO X0IE E20l=(5F,

=)

b2
O
uin

Paramphiascopsis = 2| HZF0| &6HXl

B XI ot AL T

£ MZ& = Sarsmahpiascus 2 2
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Genus Schizopera Sars, 1905 2l &4 g

B

2 AlE: Schizopera longicauda Sars, 1905

St ZeHE =2 dl =(Schizopera)Q S0l CHEH M E
1.  HM34SX WX = M CLCIO HSZ2E JtX
- M 348X WA = HM OtCIH WSZ2E Jtd
2. M 28X 2AX M M Oille ®HE R&Z2E JHECH H 34 EX

LHXI Al R OtCl= 2 0HSl ZE2/0tAIE D& --eeeeeeee S. gangneungensis
- H 2 X AKX M HW OtCle 21, a2 ARE JHRICH A 3-

AEX WX Ml SR OICIS 302 2R/IAIZ IHEICH cwereereeremreceeense

3. HM24EX AKX S M OO0 WSBRE JECE oeereerememenienene. 4
- M24EX AX F WM OCIH SRS XK LECH e 5
4, ODIXS ZOlE 1 WHIS o 14 B FE0I0, % OJpEXtels

DEOFGF I} -neemnemnrennemnrmmnennrenreaenseaaennrenaemreaaeneenrnaenneean S. daejinensis

- OIXt2l Z20l= 1 HHI2 2F 1.3 8 EX0I0H, &% JtEkels =258

J_ﬂ O| E|- .................................................. DE"EH éF_J'\_i%' -EL” S Clandestlna
5. OIXtel Z20l= 2 Udlel 2F 2381 HZO0ICE -revveereneannes S. yeonghaensis
- OIXt2l Z20l= 1 Wl 2F 1.1 8 EZO0|CE «verevememmarannnne. S. sindoensis

20. Schizopera clandestina (Klie, 1924) Ztef &g

Amphiascus clandestinus Klie, 1924, p. 335, figs. 1-6; Pesta, 1932, p. 63, fig. 69.

Schizopera subterranea Lang, 1948, p. 752, fig. 305: 7.

Schizopera clandestina: Kunz, 1937, p. 100, pl. 3, fig. 15; Lang, 1948, p. 748, fig. 304;
Borutzky, 1952, p. 120; Noodt, 1953, p. 11, figs. 22-26; Dussart, 1967, p. 197, fig. 72;
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Tai & Song, 1979, p. 192, fig. 101 ;Chang, 2009b, p. 190, figs. 75-76; Chang, 2010, p.
60, figs. 25-26.

2EM=E: 19, A& 23z WItE Z3H2I(EHE), 201277, 12, 85 =2otZ
cl, M8= XX, 2014.8.13; 19, &8& oflgd= SXE LEHE(2HY),

20155.1; 19, 88 2=z =328 at=2l, =2€5,20165.1.
, ==, S0tZ23t, =8.

NE: 0l 32 HAAHECZ 2Eot] Yz A2 LAXMN UACHKaranovic & Cho
2016). == RclLtetilAd 20E JiX= Klie (1924)2] Iz W22
V 0lM XtOIE LEHHCE SE& M= 0l 2228 Z2HRUHA 8ol 220

Aq= F=22 JHALD JUALCH

21. Schizopera yeonghaensis Karanovic & Cho, 2016
Schizopera yeonghaensis Karanovic & Cho, 2016, p. 10, figs. 4-6, 16A.

ZEWZ:300, 2 D82, EFH nA2|0I4Y), Soi4+=2 2015.7.20

uE: 0 B2 Usy €2 SES0 2oted <cluetol J1s= o
UCH (1) M 3-4 EX WX H SR
4 A AKX = M OtCIol WHs22
JHXIAL =L (3) OIXtel Helol cHet Z0lel BIot ¢ 2.3 B OICH O &
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Genus Amphiascoides Nicholls, 1941 £ &< &4 EHY|

I

2 AIE: Amphiascoides debilis (Giesbrecht, 1881)

22. Amphiascoides coreanus Lee, Soh & Suh, 2007 SN Y& 4= H|

Amphiascoides coreanus Lee et al., 2007, p. 279, figs. 1-7; Lee et al., 2012, p. 91, figs. 58—
64.

ZEYE: 1090, F Lol AT AFTANE; DAMT), SEHLSEF,

2013.10.4; 1590, 538, Mgt Of2Al 3204 0|=2|(E 1), 2016.5.29.

2 5=,
1E: ALY = (Amphiascoides) 2 Lieagd=ge
= (Paramphiascella) 2t OH< SAMGHAIRH, =31 M 2 X WX HXH0IEQ

SZME0 Oet M2 A=Y = UL PAHSE=Hd =2 S==2 e
LIX S B OFCIO 3 JHel 28 228 JtND UKL, UHENGSE=HY
=9 S 0l Ottlol S&H He"l 228 oftlt 0lah JHX L /U

X

SadEsLHY £° F=2 M 4 X WXIQ OHXIY OtCIol EMctes
229 =0 et & Q822 W= = UCH(Lotufo & Fleeger 1995).
SIaEEMIGESLCHY (A coreanus)= Ol ORCIOI 7 JHSl JIAVZRE JHXle=
J80 =06tH, e #D S2YRS W22 v 28 v, 12l M 3 §X

Aol OEXISr OtClol &XMote 2o = 2 S&2d 0l A82 UE

>

Genus Dactylopodamphiascopsis Lang, 1944 =Ci2|AY &Ly £

J

2 Al E: Dactylopodamphiascopsis latifolius (Sars, 1909)
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23. Dactylopodamphiascopsis latifolius (Sars, 1909) S 2 =C2I &S

Amphiascus latifolius Sars, 1909, p. 28, pl. 7(cited from Song et al., 1999); 1911, p. 379, pl.
16.

Dactylopodamphiascopsis latifolius: Lang, 1948, p. 672, fig. 272; Chislenko, 1977, p. 248,
pl. 7, figs. 9-10; Song et al., 1999, p. 189, figs. 1-3; Lee et al., 2012, p. 101, figs. 66—
68.

DEWE: 309, SAHA JIB2 B SRGIESR), YRHESE, 20125.18;
500, M= MZFAl S50 MZ2AGHESR), MEIBAL 2014.6.24; 609, KAl
209, WA MAZA 2HS,
6 2T ,2014.630;19, 2=
SR STES A2l 20149.17; 19, BAYT HEA S22 222], 2014.10.21

NE: E0eaYd a8 £(Dactylopodamphiascopsis) Ml 1 EXI AKX &
S ZA ZEEAH JAOHA = M 002 Z0IE20 =3 #S

Lgdse &S 22 £ At 8 o =2

=L (D. latifolius)2t0l JI1= = QUL

Song et al. (1999)2 Ol = MsS2=2 <=Lt 2aotd=0l, st=4t

HHEE H18X AKX, 22 M5EX, == H28K WX SEMEHOAM Sars

(1909)2 IIMEZH M= XH0IE LEFHCID 2 05HRULCH

O
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e

Genus Amonardia Lang, 1944 M2E&a LY =
2 Al E: Amonardia similis (Claus, 1866)

st=¢t NIZ=E = 8dl 52 S0l et SM4H

1. M 18X 2X Al SR CICI0 502 ZZ2/IHAIE JFEICE-eeeeereeenenees

24. Amonardia normani (Brady, 1872) AI2Z & =24

Dactylopus normani Brady, 1872, p. 411, pl. 20, figs. 13-17 (cited from Lang 1948).

Amonardia normani: Lang, 1948, p. 677, figs. 269: 4, 273: 2; Dinet, 1971, p. 750, pl. 2;
Apostolov & Marinov, 1988, p. 165; Song & Chang, 1995, p.72, fig. 5; Chang, 2009b,
p. 196, fig. 79; Chang, 2010, p. 65, fig. 28.

BEWE: 19, dg =2 2

ol
dEAHMAI AFSE At=R2I(OHEF), AA=Roi==E, 2013.7.2; 19, M=FAl S8 S

el =8), SMo==%, 2014.626; 329, S&A J&EZ LW

S2|(HAF), L=, 2015.7.28; 12, MY 252 =L H(light trap),

=2 5,2015.3.18; 19, 2 MEZ MH cl, E&Uoi+==%, 2016.8.17
EX: 8t=2, g3, L 29I0l, A4, S, ZT2A S0tel0t, Ot=28IE| LY.

NE: 0l 32 M 1 X AKX A HW OtClol =Moot 222 20 et
St=aNE2EE Yl (Amonardia  coreana)2t  E=FHH - PEE = UCH
N2z&d=L4dd= 0 OtCld 4 JHe Z2E  JHXN12 U2l

st=ME2EE=28e= 512 228 JHALL
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25. Amonardia coreana Song, Rho & Kim, 2007 SI=2HI2& &4+
Amonardia coreana Song et al., 2007a, p. 69, figs. 1-7; Lee et al., 2012, p. 86, figs. 55-57.

DEWS: 10, @ D22 248 OFHGHER), H2E, 20125.9; 19, SAA
2o B2 (HER), YBHARE, 20125.18; 290, 14, DAl S=2
2.5.18; 400, LAl S YA (light
trap), LAGHA2E 20155.17;200, BE HEAl U7 SN L2l 20155.10.

o
e
N
3
W
=
%
1
I
07
S
'_\

O&: 0l o =2 M 18X 2AX OtXIY OtCIol EMote 220 Ot *
| = & UCH(Lang 1948, 1965). Ol &2 5 Mo 22E IJtX= S0
=00, 0l 82 3= = California M 2 10& Amonardia perturbata Lang,
1965 2t Jt& S AFGECHSongetal. 2007). JefLt O & 2 €3 M 152, 282
LA, H 142 H1sXl XS M OtCl, 2= H 6 8K, =31 M2 X<
LHXISl HEAMEINM MZ Xt0lE &2 2ICHSong et al. 2007).

Genus Amphiascus Sars, 1905
2 Al E: Amphiascus longirostris (Claus, 1863)
26. Amphiascus sp. nov. (Figs. 27-31)

Type locality. Off Gageodo Island (34°3'45.17"N, 125°5'41.51"E), Gageodo-ri, Heuksan-
myeon, Sinan-gun, Jeollanam-do, South Korea.

Materials examined. Holotype: 1 female dissected and mounted in lactophenol solution on
a slide. Allotype: 1 male dissected and mounted in lactophenol solution on slides. Paratypes:
2 females were dissected on several slides and 2 females preserved in a vial with 99 % ethanol

solution.
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Description. Female. Urosome (Fig. 28E, F) composed of P5 bearing-somite, genital double-
somite, and 3 free urosomites. Genital double-somite incompletely separated laterally by
subcuticular ridge, but fused dorsally and ventrally; genital somite with 2 pairs of spinular
groups on dorsolateral surface, 1 pair of spinular group on ventrolateral surface, and several
rows of minute spinules and 4 pairs of sensilla on dorsal surface; first abdominal somite with
3 rows of spinules on lateral surface and 3 pairs of sensilla on surface; hyaline frill armed
with minute spinules. Genital field (Fig. 28F) with paired genital apertures covered by
vestigial P6; copulatory pore obscured by oval-shaped bulb; P6 composed of 1 small plumose,
1 sender, and 1 long pinnate setae. Urosomite 4 (Fig. 28E, F) about 0.5 times as long as width;
dorsal surface with several rows of minute spinules, and 1 pore; ventral surface with 2 pairs
of tube pores; lateral surface with 4 rows of stout spinules; posterior border with 3 pairs of
sensilla; hyaline frills armed with minute spinules posteriorly. Urosomite 5 longer than
preceding one; dorsal surface with 1 pore and several rows of minute spinules; lateral surface
with 1 row of stout spinules posteriorly; ventral surface with 1 pair of tube pores;
pseudoperculum well-developed, W-shaped; hyaline frills armed with minute spinules. Anal
somite about 0.6 times as long as preceding one; dorsal surface with deep cleft medially, 2
pairs of spinules, and 1 pair of sensilla; lateral surface with 1 row of spinules; posterior surface
with 1 row of minute spinules and 1 pair of tube pore; posterior margins armed with spinules
laterally and ventrally.

Rostrum (Fig. 27A) well-developed, triangular in shape, tapering anteriorly, defined at base;
each lateral margin with 1 sensillum subdistally; dorsal surface with 1 tube pore subdistally.

Caudal ramus (Fig. 28E, F) about 1.5 times as broad as long; dorsal surface with 1 tube
pore; outer and inner margins, each with several spinules; posterior margin with 1 slender
tube pore ventrally; with 7 setae: seta | stout, serrate, and as long as caudal rami; seta Il
elongate, naked; seta 11 slender, naked, and slightly longer than seta Il; terminal setae 1V and
V well-developed; seta VI slender, bare, and slightly longer than seta Il; seta VII tri-
articulated at its base, nearly as long as seta Il.

Antennule (Fig. 27A) 8-segmented; segment 1 with 1 tube pore on dorsal surface and 3
rows of spinules along anterior margin; segment 2 longest, swollen medially; segment 5
shortest; segments 4 and 8, each with aesthetasc fused to neighboring seta basally. Setal
formula as follows: 1-[1], 2-[11], 3-[8], 4-[4 + ae], 5-[2], 6-[3], 7-[4], 8-[7 + ae].
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Antenna (Fig. 27B). Coxa small. Basis fused to first segment of endopod, forming allobasis,
which separated by incomplete suture; proximal segment small, with 6 rows of spinules; distal
segment elongate, with 1 abexopodal seta. Exopod 3-segmented; proximal segment elongate,
with 1 pinnate seta distally; middle segment small, without seta; distal segment with 1 spinular
row subdistally and 4 pinnate (1 lateral, 3 apical) setae. Endopod 1-segmented, slightly shorter
than allobasis; abexopodal margin with 2 rows of spinules and 2 stout pinnate spines; with
subdistally 2 setae, and 4 oblique frills; distal armature composed of 1 small pinnate spine, 4
geniculate setae, and 2 slender pinnate setae (of which one fused to innermost geniculate seta
at base).

Labrum (Fig. 27C) hexagonal; distal margin armed with 2 rows of stout spinules; lateral
margin, each with 2 slender tube pores; posterior surface with several groups of small spinules.

Mandible (Fig. 28A). Coxa well-developed, with 1 protrusion on inner margin. Gnathobase
armed with 7 cuspid teeth, several spinules, and 1 pinnate seta. Palp composed of basis,
exopod, and endopod. Basis broad, with 5 groups of spinules on surface and 1 row of setules
along lateral margin proximally. Exopod 2-segmented; proximal segment elongate, with 1
lateral and 1 subdistal plumose setae; distal segment shorter than preceding one, with 2 apical
setae. Endopod broad, bilobate; inner lobe small, with 1 pinnate, 1 bare setae on apical margin;
outer lobe with 6 bare setae along apical margin.

Maxillule (Fig. 28B). Praecoxa with 2 rows of spinules along outer margin; arthrite well-
developed, armed with 6 serrate and 1 pinnate spines, and 2 spinulose setae along distal
margin, 1 row of spinules on lateral margin, and 2 parallel setae on anterior surface. Coxal
endite small, with 1 stout pinnate and 2 bare setae on distal margin; surface with 1 row of
spinules subdistally. Basis with 2 rows of spinules on anterior surface, 1 row of spinules on
lateral margin; posterior surface with 1 slender seta near small peduncle and 1 slender seta
near distal margin; small peduncle with 1 pinnate and 1 slender setae apically; distal armature
composing of 1 stout pinnate, 1 bare, and 1 pinnate setae. Exopod 1-segmented, elongate,
with 1 row of setules along lateral margin and 2 plumose setae on distal margin. Endopod 1-
segmented, with 1 row of setules along lateral margin, and 2 lateral and 2 apical setae.

Maxilla (Fig. 28C). Syncoxa large, with 2 rows of setules and 1 row of spinules along outer
margin; with 3 endites: proximal endite with 3 plumose setae, of which distal one fused to

endite at its base; middle endite with 2 spinulose setae; distal endite with 3 spinulose setae.
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Allobasis drawn out into claw-like process; anterior surface with 1 row of spinules and 1
slender and 1 stout setae; posterior surface with 3 setae; claw-like process armed with spinules.
Endopod 2-segmented; proximal segment with 1 long pinnate seta; distal segment with 2
pinnate and 2 bare setae.

Maxilliped (Fig. 28D). Praecoxa small, with 1 row of setules along lateral margin. Coxa
with 4 rows of spinules on surface, and 3 pinnate and 1 bare setae at distal corner. Basis
elongate 1 row of small spinules on outer margin medially; palmar margin armed with 3 rows
of spinules, with 2 setae. Endopod slender, with 1 pinnate stout spine, 1 small spine, and 1
spinule on apical margin, and 1 pinnate and 1 naked setae on lateral margin subdistally.

P1 (Fig. 29A). Coxa large, rectangular; anterior surface with 5 spinular rows; posterior
surface with few minute spinule; outer distal corner with 1 row of long spinules; inner margin
with row of setules. Basis with 1 outer and 1 inner pinnate spines, each with 1 row of spinules
near base; inner margin with 1 row of setules; distal margin convex, with 1 row of spinules;
anterior surface with tube pore near outer spine. Exopod 3-segmented; each segment armed
with outer spinules; exp-1 with 1 outer spine; exp-2 with 1 outer spine and 1 inner plumose
seta; exp-2 and exp-3 with 1 row of inner setules, respectively; exp-3 with 3 outer spines and
2 apical setae. Endopod 3-segmented; enp-1 elongate, exceeding end of exopod, with 1 row
of small spinules on outer margin proximally, 1 row of spinules and 1 serrate seta on inner
margin, and 2 rows of spinules on distal margin; enp-2 smallest, with few outer spinules, 1
tube pore, and 1 plumose inner seta; enp-3 about 2.5 times as long as preceding one, with few
spinules along outer margin, 1 pinnate spine and 1 geniculate seta on distal margin, and 1
slender seta on inner margin.

P2-P4 (Fig. 29B-D). Coxa large, with 7-8 rows of spinules on anterior and posterior
surfaces. Basis with 1 row of setules except for P4 on inner margin and 1 tube pore on anterior
surface; outer element spine-like in P2 and setule-like in P3 and P4; distal margin with 1 row
of minute spinules. Both rami 3-segmented; endopods of P2 and P3 slightly shorter than
exopod, while endopod of P4 distinctly short, exceeding end of exp-2; outer margins of both
rami armed with spinules; exp-2 with 1 tube pore; exp-3 with 1 tube pore except for P2; enp-
1 and enp-3, each with 1 tube pore.

Setal formula of P1-P4 as follows.
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Exopod Endopod

P1 0.1.023 1.1.120
P2 1.1.223 1.2.121
P3 1.1.323 1.2.321
P4 1.1.323 1.1.221

P5 (Fig. 29E). Baseoendopod wide; outer peduncle with 1 row of spinules on surface and
1 long bare seta; endopodal lobe extending to half of exopod, with 1 tube pore distally and 5
pinnate setae. Exopod oval, with 4 pinnate and 2 naked setae; outer margin with 1 row of
spinules and 1 slender tube pore; inner margin with 3 rows of spinules; anterior surface with
1 tube pore; distal margin with V-shaped groove.

Male. Sexual dimorphism in urosome, antennule, P1 basis, P2 endopod, P5, and P6.

Urosome (Fig. 30A-C), genital somite not fused with first abdominal somite. Genital
somite with 2 asymmetry plates, each representing P6 composed of 1 small pinnate and 2 bare
setae.

Antennule (Fig. 31A) 11-segmented, haplocer; segment 1 with 3 rows of spinules and 1
pore; segment 5 largest, with 1 peduncle; segments 57 with setae bearing split tip; segments
7 and 8 partially fused; segment 8 with 1 spine. Setal formula as follows: 1-[1], 2-[11], 3-[7
+ ae], 4-[2], 5-[8 + ae], 6-[2], 7-[2], 8-[1], 9-[1], 10-[4], 11-[7 + ae].

P1 basis (Fig. 30D) with 2 additional spines on inner margin.

P2 enp-2 (Fig. 31B) modified; inner margin with 1 small pinnate and 1 long plumose setae;
distal margin with 1 stout process, 1 long spine, and 1 elongate peduncle; peduncle on distal
margin with 1 long plumose seta laterally and 1 pinnate seta apically. Outer spine on exp-2
modified stoutly.

P5 (Fig. 30E). Baseoendopod fused medially; outer peduncle with 1 row of spinules and 1
tube pore on surface, and 1 bare seta on apical margin. Endopodal lobe triangular in shape,
reaching to half of exopod, with 1 tube pore on surface distally and 2 pinnate setae on distal
margin; each lateral margin armed with spinules. Exopod about 1.5 times as long as width,
with 5 pinnate and 1 bare setae; outer margin armed with spinules, with 1 tube pore; inner

margin armed with setules; anterior surface with 2 tube pores.
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Remarks. Lang (1944) erected the genus Paramphiascopsis Lang, 1944 and designated
Dactylopus longirostris Claus, 1863 (=Amphiascus longirostris) as the type species of the
genus, however, he didn’t know that Nicholls (1941) had already designated this species as
the type of Amphiascus Sars, 1905. Recently, Huys (2009) rearranged Amphiascus and
Paramphiascopsis species that remained in such taxonomic problems. He transferred all the
species of Paramphiascopsis to Amphiascus, and erected a new genus Sarsamphiascus Huys,
2009 to receive all the previous Amphiascus species (see Huys 2009).

To date, the genus Amphiascus includes eight valid species, and they can be subdivided
into two convenient groups by whether the terminal caudal setae is conspicuously swollen
near base or not (Hicks 1986): the first group bearing swollen caudal seta includes three
species, A. longirostris (Claus, 1863), A. giesbrechti Sars, 1906, and A. paromolae (Soyer,
1973); the second group bearing normal caudal setae includes five species, A. pallidus Sars,
1906, A. ekmani (Lang, 1965), A. soyeri (Lang, 1965), A. triarticulatus (Moore, 1976), and
A. waihonu (Hicks, 1986).

Amphiascus sp. nov. is closely related with A. ekmani reported from California in having
the mandibular exopod two-segmented, caudal seta V not swollen basally, and P1 enp-1
slightly exceeding to end of expod, but it is discriminated by the following detailed
characteristics: (1) the proximal segment of mandibular exopod has two setae (one subdistal
and one lateral), while the lateral seta is absent in A. ekmani; (2) the two proximal setae on
praecoxal arthrite of maxillule are stout and spinulose, while they are slender and naked in A.
ekmani; (3) the palmar margin of maxillipedal basis has two setae, but A. ekmani has only
one seta; (4) caudal seta Il is as long as seta VI, while it is about half length of seta VI in A.
ekmani; (5) P1 exopod is reaching to about 4/5 of P1 enp-1, while it is slightly shorter than
P1 enp-1 in A. ekmani; (6) the innermost element on male P6 is small, about 1/3 of
neighboring seta in length, but it is about half length of neighboring seta in A. ekmani.

The new species also resembles A. triarticulatus reported from the Isle of Man. However,
A. triarticulatus is easily distinguished from Amphiascus sp. nov. by the segmentation of
mandibular exopod, the detailed features of elements on P5 in both sexes and P2 enp-2, and

the segmentation of antennule in male.
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According to the key to species provided by Hicks (1986), the detailed feature of setae on
P5 in both sexes is considered as a good identification key. In female, the two innermost setae
on P5 endopodal lobe are non-fid at tip in A. giesbrechti, A. paromolae and A. triarticulatus,
and bifid in A. longirostris, A. pallidus, A. soyeri, A. ekmani, A. waihonu and Amphiascus sp.
nov. In male, the two innermost setae on P5 endopodal lobe are non-fid at tip in A. longirostris,
A. giesbrechti, A. pallidus and A. soyeri, bifid in A. triarticulatus, A. waihonu and Amphiascus
sp. nov., bifid or trifid in A. paromolae, and quadrifid in A. ekmani. The new species
resembles A. waihonu in having bifid setae on P5 endopodal lobe in both sexes as mentioned
above, but lateral margin of its tip is serrated uniquely.

The new species represent a unique feature in antennule of male. The small setae having
tri- or quadrifid tip are present at the fourth to seventh antennular segments in male.
Amphiascus ekmani and A. triarticulatus have it on fifth to sixth segments, respectively.

However, these setae of both species are not forked at tip.
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Fig. 27. Amphiascus sp. nov., female. A, rostrum and antennule; B, antenna; C, labrum. Scale

bar: 50 um.
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Fig. 28. Amphiascus sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped;
E, F, urosome except for P5-bearing somite, dorsal (E), ventral (F). Scale bars: 50 um (A-D);
100 um (E, F).
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Fig. 29. Amphiascus sp. nov., female. A, P1; B, P2; C, P3; D, P4; E, P5. Scale bar: 50 um.
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Fig. 30. Amphiascus sp. nov., male. A—C, urosome, dorsal (A), ventral (B), lateral (C); D,
protopod of P1; E, P5. Scale bars: 50 um (D, E); 100 um (A-C).
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Fig. 31. Amphiascus sp. nov., male. A, antennule; B, P2. Scale bars: 50 um.
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Genus Bulbamphiascus Lang, 1944 S24Y &8 &%

1. &= M 5 X XS BtZ JtEXC0 =Mots 22 & LHIZ=
jn §

=0 UCH urosomite 3 2| BHHO0 &IAIE 2 XA Z=Ch-eeeeees

- 2= M5 X AKX BrZ JtEA0 E=Mote 2 & LHIZ=
o
.

27. Bulbamphiascus spinulosus Mu & Gee, 2000 JtA| S22 Y&+
Bulbamphiascus spinulosus Mu & Gee, 2000, p. 115, figs. 8D-10D; Lee et al., 2012, p. 99,
fig. 65.

HEBMZ: 12, M= HAAZA &S 2012l, 201 (light trap), 2015.6.18; 322,
de H=Al 3t2E Ol=cl(ZI1E), 2016.4.10.

2X: 832, 5=.

D& Mu & Gee (2000)= S22 E=Hel =(Bulbamphiascus)ll ZAISQl B.
imus (Brady, 1872)E MIIMGIHM HS22 =31 X 2 X HEQ HXF0Ig2
HASIAULCEH BHH, S30AM MEE 3, B. plumosus Mu & Gee, 2000 It B
spinulosus Mu & Gee, 2000 2 Oldet AAO0[=H0l LIEFLHX HUCH OIS=2
HM28X MBS HHOIEES &2 Us = U= €22 BHHOIH =0 34

=
ES0l MZ2E =22 ZFHE 2Ae=2

S8 £2 =2 FMFe EAS0 & UWUA e 2240
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28. Bulbamphiascus sp. nov. (Figs. 32-39)

Type locality. Off Jangsado Island (34°42'48.2"N, 128°33'39.18"E), Hansan-myeon,
Tongyeong-si, Gyeongsangnam-do, South Korea
Materials examined. Holotype: @, dissected and mounted in lactophenol solution on slides.
Allotype: &, dissected and mounted in lactophenol solution on slides. Paratypes: 19,
dissected on several slides.
Description. Female. Habitus (Fig. 32A, B) elongate, fusiform, without conspicuous
boundary between prosome and urosome; total length 996.2-1,084.0 pm (mean = 1,040.1; n
= 2) measured from anterior margin of rostrum to posterior margin of caudal rami. Rostrum
(Fig. 32A, B) elongate, tapering anteriorly, defined at base, with 1 pair of sensilla subdistally.

Prosome (Fig. 32A, B) shorter than urosome in length; length ratio of prosome:urosome
about 1.0:1.2 in lateral view. Cephalothorax ornamented with several paired sensilla dorsally
and laterally, 2 pores dorsally. Pedigerous somites ornamented with several paired sensilla
dorsally and laterally; length ratio of each somite about 3.3:2.9:1.0 in dorsal view

Urosome (Figs. 32A, B; 33A, B; 34C) 5-segmented. P5-bearing somite small, with 3 pairs
of sensilla. Genital double-somite divided by dorsal and lateral sutures, but fused ventrally;
length ratio to wide about 1.3:1.0; genital somite with 4 pairs of sensilla on dorsal surface,
and 4 pairs of spinules on ventrolateral surface; first abdominal somite with 2 pairs of sensilla
on dorsal surface, 2 sensilla and 1 row of spinules on ventral surface, and 1 row of spinules
and 1 sensillum on lateral surface. Urosomite 4 with 1 pair of pores and 2 sensilla on dorsal
surface, 2 pairs of pores, 1 row of spinules, and 1 pair of sensilla on ventral surface, and 1 set
of spinules on lateral surface. Genital field with 2 paired apertures covered by P6 anteriorly
and 1 copulatory pore obscured by oval-shaped bulb. Urosomite 5 slightly shorter than
preceding one, with weak-developed pseudoperculum; dorsal surface with 2 pores; ventral
surface with 1 pair of pores anteriorly, 1 pore medially, and 2 rows of spinules posteriorly;
ventrolateral surface with 1 row of spinules. Anal somite with median cleft, 1 pair of sensilla

on dorsal surface, 1 pair of pores and 1 pair of spinular row on ventral surface, and 1 group
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of spinules and 1 row of spinules on lateral surface; posterior margin with 4 sets of spinules
ventrally.

Caudal rami (Fig. 33C, D) short, 0.7 times as long as wide, with few spinules at outer distal
corner and 7 setae: setae | small, shorter than caudal ramus; seta 11 bare, elongate, about 3.0
times as long as caudal rami; seta Il slender, bare, shorter than seta II; terminal setae IV and
V (Fig. 32C) well-developed, each with internal fracture plan, seta V about twice as long as
seta IV; seta VI as long as seta I1; seta VI tri-articulated basally, shorter than seta I1. Posterior
margin produced ventrally as tube pore.

Antennule (Fig. 34A) 8-segmented; segment 1 with 2 rows of spinules on anterior margin;
segment 2 longest, swollen; segment 7 shortest; segments 4 and 8 aesthetasc fused to seta
basally. Setal formula as follows: 1-[1], 2-[11], 3-[7], 4-[4 + a€], 5-[2], 6-[4], 7-[4], 8-[7 +
ae).

Antenna (Fig. 34B). Coxa small. Allobasis elongate, with incomplete suture, partially
fused; proximal one with few setules near base of exopod; distal one longer than preceding
one, with 1 row of spinules and 1 pinnate seta on abexopodal margin. Exopod 3-segmented:;
proximal one elongate with 1 pinnate seta at distal corner; middle one small, with 1 pinnate
seta at distal corner; distal one slightly shorter than proximal one, with 1 lateral and 3 apical
pinnate setae, and 1 group of spinules on surface. Endopod 1-segmented; abexopodal margins
armed with stout spinules, bearing 2 stout spines; surface with 2 setae and 3 frills; distal
margin with 1 frills; distal armature composed of 1 pinnate spine, 4 geniculate setae, and 2
pinnate setae, one of which fused to innermost geniculate seta basally.

Mandible (Fig. 35A). Gnathobase well-developed with 5 stout teeth, 2 spines, and 2
pinnate setae. Basis broad, with 4 rows of spinules on surface and 3 pinnate setae. Exopod 2-
segmented; proximal one with 2 plumose setae; distal one small, with 3 apical setae, of which
two fused basally. Endopod 1-segmented, broad, with 2 pinnate setae on lateral margin and 6
setae on distal margin, of which two outermost fused basally.

Maxillule (Fig. 35B). Praecoxa with 1 row of spinules; arthrite well-developed, with 2
parallel setae on anterior surface, 7 stout spines, 2 stout spinulose setae, and 1 pinnate seta
along distal margin, and 1 group of spinules on lateral margin. Coxal endite small, with 1
stout and 1 slender setae. Basis with 2 groups of spinules on anterior margin, 2 setae on

posterior surface, 1 row of spinules on lateral margin, and 1 small endite bearing 2 setae;
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distal armature comprising of 1 stout claw-like, 1 pinnate, and 1 spinulose setae. Exopod 1-
segmented, with 2 plumose setae apically and 1 row of setules laterally. Endopod 1-
segmented, with 1 lateral and 3 distal plumose setae, and 1 row of lateral setules.

Maxilla (Fig. 35C). Syncoxa with 4 rows of spinules and 3 endites: proximal one small
with 2 spinulose setae apically; middle one with 2 spinulose setae, distal one of which fused
to endite proximally; distal one with 3 spinulose setae apically. Allobasis drawn out into
strong claw armed with spinules, with 3 accessory setae and 1 row of spinules; distal margin
with 1 long bare seta near endopod. Endopod 1-segmented, elongate, with 2 apical and 3
lateral setae.

Maxilliped (Fig. 35D). Praecoxa small. Coxa elongate, with 4 rows of spinules on surface,
3 pinnate and 1 bare setae at distal corner. Basis longest, with 2 rows of spinules on surface;
palmar margin with 2 pinnate setae. Endopod slender, with 1 stout pinnate spine, 2 bare setae,
1 small spine.

P1 (Fig. 36A). Coxa large, with 4 rows of spinules on anterior margin, 3 spinules on
posterior surface, 1 row of spinules on inner margin, and 1 row of spinules at outer distal
corner. Basis smaller than preceding, with 1 pinnate inner spine and 1 outer spine-like seta,
each bearing several spinules basally; distal margin produced, with 1 row of stout spinules.
Exopod 3-segmented; outer margin of each segment armed with spinules; exp-1 with 1
pinnate outer spine; exp-2 with 1 pinnate outer spine, 1 plumose inner seta, and 1 row of inner
setules; exp-3 with 3 pinnate outer spines and 2 geniculate apical setae. Endopod 3-segmented;
outer margin of each segments armed with outer spinules; enp-1 elongate, reaching to half of
exp-3, with 1 pinnate inner seta and 1 row of inner setules; exp-2 smallest, with 1 plumose
inner seta; exp-3 about 2 times as long as preceding one, with 1 pinnate spine and 1 geniculate
seta on distal margin, and 1 bare seta on inner margin distally.

P2-P4 (Figs. 36B, 37A, B). Coxa large, with 5 rows of spinules on surface. Basis smaller
than coxa, with 1 outer seta, that of P2 spine-like; surface with 1 stout spinule near outer
margin and 1 row of spinules near inner margin; distal margin with 1 row of stout spinules
and 1 row of minute spinules; inner distal corner produced. Both rami 3-segmented; outer
margin of each segment armed with outer spinules; endopods of P2 and P3 longer than exopod,

while exopod of P4 longer than endopod; exp-1 and exp-2 armed with inner setules,
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respectively; exp-2, enp-1, P3 enp-2, P3—-P4 enp-3 each with 1 tube pore on anterior surface;
distal seta on exp-3 small, delicate.

Setal formula of thoracic legs as follows:

Exopod Endopod
P1 0.1.023 1.1.120
P2 1.1.223 1.2.121
P3 1.1.223 1.1.221
P4 1.1.323 1.1.121

P5 (Fig. 36C). Baseoendopod broad, with outer peduncle bearing slender seta; endopodal
lobe extending to half of exopod, with 3 lateral and 2 apical pinnate setae, and 1 tube pore.
Exopod oval-shaped, about 2.3 times as long as broad, with 1 pinnate, 2 naked, and 2 bulb
setae, of which distal one thickened, short.

Male. Sexual dimorphism in urosome, antennule, P1-P3, and P5.

Urosome (Fig. 38A-C). Genital somite not fused with first abdominal somite; ventral
surface asymmetrical plate, each bearing 1 stout and 2 slender setae.

Antennule (Fig. 38D) 11-segmented, haplocer; segment 1 with several spinules on lateral
margin proximally; segment 4 small, triangular in shape; segment 7 with 1 spine and 1
bulbous process; segments 7 and 8 fused partially. Setal formula as follows: 1-[1], 2-[10], 3-
[8], 4-[2], 5-[6], 6-[3], 7-[2 + ae], 8-[1], 9-[1], 10-[4], 11-[7 + ae].

P1 basis (Fig. 39A) with 1 additional spine-like process near inner spine.

P2 (Fig. 39B, C). Basis with long spinules on anterior surface. Endopod 2-segmented; enp-
1 with 1 row of dense spinules on anterior surface; enp-2 modified, with 3 pinnate setae on
inner margin, 1 pinnate seta on apical margin, 1 stout and 1 sinuous process on subdistally.

P3 (Fig. 39D). Exp-3, tube pore on anterior surface long; anterior surfaces of enp-1 and
enp-2 armed with dense outer spinules.

P5 (Fig. 39E). Baseoendopod fused medially; outer peduncle with several spinules, 1 tube
pore, and 1 plumose seta; endopodal lobe reaching to 2/3 of exopod, with 2 pectinate setae
and several outer spinules. Exopod about 1.5 times as long as broad, with 2 pinnate setae on
inner margin, 2 bulbous and 1 bare setae on outer margin, 1 bare seta on apical margin, and 1

tube pore on anterior surface apically.
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Remarks. Mu & Gee (2000) found out that the sexual dimorphic element, which is spine-
like process, on male P2 basis in B. imus (Brady, 1872) is present. The similar structures was
also reported from B. denticulatus (Thompson, 1893) (having spine-like process), B. incus
Gee, 2005 (having T-shaped process), and B. sciloniensis Gee, 2005 (having T-shaped
process) by Gee (2005). However, this structure was absent in their Chinese species, B.
plumosus Mu & Gee, 2000 and B. spinulosus Mu & Gee, 2000, as well as Bulbamphiascus
sp. nov. In other Bulbamphiascus species, the condition of this feature still remains unknown
because it had been received attention by the previous authors (Sewell, 1940; Klie, 1950;
Rouch, 1962; Dinet, 1971; Pallares, 1982). Nevertheless, Mu & Gee (2000) considered this
sexual dimorphic structure on male P2 basis as a generic feature and suggested that
Bulbamphiascus species representing the lack of this feature will be placed in a new genus by
the further study.

Korean materials can clearly be distinguishable from other members of Bulbamphiascus
by the ornamentation of urosomites, the length ratio of the fourth segment on antennule, the
shapes of bulbous setae on the exopod of P5, the length and shape of caudal setae. Mu & Gee
(2000) first noted the abdominal ornamentation as a distinguishing characteristic in the female
of Bulbamphiascus species. The urosomites 3-5 of Bulbamphiascus sp. nov. are all
ornamented with lateral and ventral rows of spinules, but some of these urosomites are absent
or partially ornamented with spinules in B. imus (Brady, 1872), B. denticulatus (Thompson,
1893), B. plumosus (Mu & Gee, 2000), B. spinulosus (Mu & Gee, 2000), B. incus Gee, 2005,
and B. scilloniensis Gee, 2005 (urosome was undescribed and illustrated in B. chappuisi
Rouch, 1962, B. minutus Dinet, 1971, and B. cibimae Pallares, 1982). Except B. cibimae and
B. minutus, others of the genus have one or two bulbous setae on the exopod of P5, where
distal outer one is fused to the exopod in the case of having two bulbous setae as in B.
chappuishi (Thompson 1893; Rouch 1962; Dinet 1971; Pallares 1982; Mu & Gee 2000; Gee
2005). In the present species, the distal outer seta is very short, stoutly bulbous and the middle
outer seta is short, weak bulbous. Especially, the distal outer seta is similar in morphology to
those in B. denticulatus sensu Sars, 1911 and B. imus sensu Wells & Rao, 1987. However,
these two species are easily distinguished from the present new species by the presence of an
apophysis at the second segment of antennule and the number of setae on the endopodal lobe

of P5, respectively. The antennule of the present species is similar to that of B. plumosus
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collected from the China in the length ratio to width of the fourth segment representing 1.5
(length ratios are over 2.0 in other species while it is unknown from B. chappuishi). The
caudal seta V of Bulbamphiascus sp. nov. is swollen basally, similar to those in B. incus and
B. spinulosus (Mu & Gee 2000; Gee 2005). However, the present new species is clearly

distinguishable from the latters by the elongate caudal seta VI much longer than caudal ramus.
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Fig. 32. Bulbamphiascus sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, terminal
caudal setae IV and V. Scale bar: 100 um.
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Fig. 33. Bulbamphiascus sp. nov., female. A, B, urosome excluding P5-bearing somite, dorsal
(A) and ventral (B); C, D, caudal rami, dorsal (C) and ventral (D). Scale bars: 50 um (C, D);

100 um (A, B).
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Fig. 34. Bulbamphiascus sp. nov., female. A, antennule; B, antenna; C, urosome excluding
P5-bearing somite, lateral. Scale bars: 50 um (A, B); 100 um (C).
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Fig. 35. Bulbamphiascus sp. nov., female. A, mandible; B, maxillule; C, maxilla; D,

maxilliped. Scale bar: 50 um.
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Fig. 36. Bulbamphiascus sp. nov., female. A, P1; B, P2; C, P5. Scale bars: 50 um.
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Fig. 37. Bulbamphiascus sp. nov., female. A, P3; B, P4. Scale bar: 50 um.
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Fig. 38. Bulbamphiascus sp. nov., male. A-C, urosome excluding P5-bearing somite, dorsal
(A), ventral (B), and lateral (C); D, antennule. Scale bars: 50 um (D); 100 um (A-C).
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Fig. 39. Bulbamphiascus sp. nov., male. A, protopod of P1; B, P2, anterior; C, P2 enp-2,
posterior; D, both rami of P3. Scale bar: 50 um.
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Genus Typhlamphiascus Lang, 1944

2 Al E: Typhlamphiascus typhlops (Sars, 1906)

st &t Typhlamphiascus =2 Z0 CHet M I

1. OIXte & @ Jt&EXels ASO0ICH M 4 X WXL Al M OtCl=

0

1S LHESURE JFEICE cveerie i Typh|amphiascus sp. nov. 1

- DIXe & € JtEXels S=06t0h M 4 88X WXIS A Bl OtCl=

20O LHELUERE JFEICE wooerrmrerreeeereeeeeeees Typhlamphiascus sp. nov. 2
29. Typhlamphiascus sp. nov. 1 (Figs. 40-46)

Type locality. Off Yongchodo Island (34°44'23.45"N, 128°30'31.03"E), Hansan-myeon,
Tongyeong-si, Gyeongsangnam-do, South Korea.

Materials examined. Holotype: @, dissected and mounted in lactophenol solution on slides.
Allotype: &, dissected and mounted in lactophenol solution on slides. Paratypes: 19,
dissected on several slides.

Description. Female. Body (Fig. 40A, B) semicylindrical, fusiform, without conspicuous
distinction between prosome and urosome; total length about 850 um measured from anterior
margin of rostrum to posterior margin of caudal ramus; surface ornamented with paired
sensilla except pre-anal somite and caudal rami. Rostrum (Fig. 41A) elongate, triangular,
defined at base, reaching to end of second antennular segment, with 2 lateral sensilla medially.
Cephalothorax (Fig. 40A, B) tapering anteriorly, longer than 3 prosomites combined. Genital
double-somite (fused genital and first abdominal somites) 1.1 times as long as wide, separate
dorsally and laterally by subcuticular suture; dorsal surface with laterally several spinules on
posterior margin of each somite. Genital field (Fig. 45A, B) with separate genital apertures,
each covered by vestigial P6 composed of 1 stout, short pinnate seta and 2 slender setae;
copulatory pore located medially, with circular copulatory bulb. Posterior margins of genital
double-somite, urosomites 4 and 5 with frill hyalines, respectively. Urosomite 4 and 5 with

18 and 6 spinules on ventral surface posteriorly, respectively. Pre-anal somite (urosomite 5)
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with weak pseudoperculum dorsally. Anal somite with weak semicircular operculum bearing
1 row of spinules along its posterior margin, median deep cleft, 2 sensilla on dorsal surface,
and 4 and 1 tube pores on ventral and outer lateral surface, respectively. Caudal rami (Figs.
40A, B, 45A) elongate, length ratio to wide about 3.4:1 in dorsal view, with tube pore on
inner lateral margin and ventral surface posteriorly, respectively, 1 spinule at inner distal
corner, 1 row of spinules on posterior margin ventrally, and 7 accessory setae posteriorly: seta
I small; seta Il bare, elongate shorter than caudal ramus; seta Ill elongate, bare, situated
posteroventrally, longer than caudal ramus; terminal setae IV and V well-developed, inner
margin of seta IV with set of setules; seta VI minute, slightly longer than seta I; dorsal seta
VII tri-articulated, small.

Antennule (Fig. 41A) 8-segmented; segment 1 longest, with 1 patch of spinules on anterior
margin and 1 tube pore on posterior margin; segment 2 with 1 tube pore on posterior margin;
segment 4 with peduncle bearing 1 aesthetasc fused to seta basally; segment 5 shortest;
segment 8 with 1 aesthetasc fused to setae basally; setal formula of each segments as follows:
1-[1], 2-[11], 3-[9], 4-[4 + ae], 5-[2], 6-[4], 7-[4], 8-[7 + ae].

Antenna (Fig. 41B). Coxa small. Allobasis elongate with 1 row of spinules on inner margin
proximally and 1 minute abexopodal seta. Exopod 3-segmented; proximal one longest, with
1 pinnate seta; middle one smallest, without seta; distal one with 1 row of spinules on surface
and 1 lateral and 3 apical pinnate setae. Endopod 1-segmented, elongate; abexopodal margin
armed 4 and 2 stout spinules proximally and distally, respectively, 2 pinnate spines and 2
slender setae; distal margin armed with 1 pinnate spine, 4 geniculate setae, innermost one of
which spinulose and fused to pinnate seta basally, and 1 plumose seta; inner margin with
hyaline frill distally.

Mandible (Fig. 42A). Coxal gnathobase armed with 1 multicuspid, 1 bicuspid and 7
unicuspid teeth, and 1 pinnate seta fused small seta at basally, 1 row of small spinules and 4
long spinules; inner margin with 1 protrusion. Palp composed of basis, exopod and endopod;
basis broad, with 3 plumose setae and several sets of spinules; endopod 1-segmented, bilobate,
inner lobe with 1 small pinnate and 1 elongate bare setae, outer lobe with 8 elongate setae;
exopod 2-segmented, proximal and distal segments with 1 and 2 setae, respectively.

Maxillule (Fig. 42B). Praecoxa with 2 rows of setules on outer margin and 1 row of spinules

on distal margin; arthrite armed with 8 spines, 1 pinnate seta, with 1 row of setules on inner
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margin and 2 parallel setae on anterior surface. Coxal endite with 2 long bare and 1 stout
pinnate setae; lateral margin with 1 row of setules. Basal endite with 2 rows of spinules on
anterior surface, several setules on lateral margin, 1 stout spinulose, 1 elongate, and 1 short
plumose setae; small endite with 2 elongate bare setae. Both rami 1-segmented; exopod with
lateral setules and 2 plumose apical setae; endopod with 1 lateral and 3 apical plumose setae.

Maxilla (Fig. 42C). Syncoxa large, with 1 row of spinules along outer margin, 1 row of
small spinules on surface, and 3 endites: proximal one with 2 spinulose and 1 naked setae;
middle one with 1 naked and 1 spinulose setae; distal one with 3 spinulose setae. Allobasis
with 1 spinulose seta; endite with 1 row of spinules, 1 large claw-like pinnate spine, 2 naked
and 1 spinulose setae, and 1 lateral peduncle bearing elongate seta. Exopod absent. Endopod
1-segmented with 6 apical setae.

Maxilliped (Fig. 42D). Syncoxa with 4 rows of spinules on surface, 1 row of setules along
outer margin, and 4 spinulose setae at distal corner. Basis elongate with 1 row of long setules
along outer margin; palmar margin with 2 setae and 1 row of spinules. Endopod with 1 stout
claw and 2 setae.

P1 (Fig. 43A). Intercoxal sclerite small, arcuate, without ornamentation. Coxa ornamented
with 6 rows of spinules on anterior surface. Basis smaller than preceding one, with 1 pinnate
outer spine and 1 pinnate inner spine, and 3 rows of spinules. Exopod 3-segmented; outer
margin of each segment ornamented with few spinules; exp-1 with 1 pinnate outer spine; exp-
2 with 1 pinnate outer spine and 1 plumose inner seta; exp-3 with 3 pinnate outer spines and
2 apical setae. Endopod 3-segmented; enp-1 elongate, reaching to end of exopod, armed with
setules on inner and outer margins, respectively, and with 1 pinnate inner seta subdistally;
enp-2 smallest with few outer spinules and 1 plumose inner seta, distal margin oblique; enp-
3 elongate about 2.5 times as long as preceding one, with few outer spinules distally, 1 pinnate
apical spine, 1 apical and 1 small inner setae.

P2-P4 (Figs. 43B, 44A, B). Intercoxal sclerite trapezoidal, with 2 triangular process on
distal margin. Coxa large, with 4 rows of spinules on anterior surface and few spinules on
posterior surface. Basis with 1 pinnate spine (P2) or 1 plumose seta (P3, P4) on outer margin,
with 2 rows of spinules on anterior surface; posterior margin with 1 row of spinules. Both
rami 3-segmented; exopod longer than endopod in P4; all segments armed with several or

row of spinules on outer margins; proximal and middle segments of both rami with frills on
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distal margin; P3—P4 exp-1 with 1 tube pore on anterior surface, respectively; each segment
of endopod with tube pore on anterior surface.

Setal formula of P1-P4 as follows:

Exopod Endopod
P1 0.1.023 1.1.120
P2 1.1.123 1.2.121
P3 1.1.123 1.1.221
P4 1.1.223 11121

P5 (Fig. 45C). Baseoendopod with 1 bare outer seta; endopodal lobe reaching to half of
exopod, with 3 elongate setae and 2 pinnate setae bearing bifid tip. Exopod separated from
baseoendopod, length 2.7 times as long as greatest width, with 6 naked setae, three outer of
which delicate and hair-like.

Male. Total body length (Fig. 46A) smaller than that of female, about 700 um.
Cephalothorax with 3 paired pores on dorsal surface. Urosome 6-segmented, urosomite 2 and
3 not fused; urosomite 3 and 4 with 1 row of ventral spinules, respectively; urosomite 5 with
2 sets of 3 ventral spinules.

Antennule (Figs. 45D) 9-segmented, modified for grasping as haplocer; segment 1 tapering
proximally, with 1 tube pore; segments 4 and 9 with 1 peduncle bearing aesthetasc fused to
bare seta basally, respectively; segment 5 smallest; segments 6 and 7 with few spine-like
processes. Setal formula of each segment as follows: 1-[1], 2-[11], 3-[9], 4-[9 + ae], 5-[2], 6-
[2], 7-[1], 8-[4], 9-[6 + ae].

P1, basis (Fig. 44C) with 2 chitinous lamellae.

P2 endopod (Fig. 44D). Third segment modified as common in the genus, with one plumose
lateral, pinnate apical setae, one spine bearing bifid tip, and one stout process.

P5 (Figs. 46C). Each baseoendopod confluent medially; endopodal lobe reaching to half of
exopod, with 2 pinnate spine bearing bifid tip; exopod elongate, with 4 naked and 2 pinnate
setae; two distal setae on outer margin of exopod delicate, hair-like, but one proximal very
long.

P6 (Fig. 46B) small plate, with 1 small and 2 elongate bare setae.

Remarks. To date, the genus Typhlamphiascus Lang, 1944 comprises 19 valid species with

worldwide distribution (Chullasorn 2009). Por (1963) expediently divided the genus into two

119

Collection @ chosun



groups based on the number of inner setae on the distal endopodal segment of the fourth
thoracic leg: the first group has two inner setae and the second group has on inner seta. The
new species, Typhlamphiascus sp. nov. 1, belongs to the second group comprising T. confusus
(T. Scott, 1902), T. brevicornis (Thompson & A. Scott, 1903), T. typhlops (Sars, 1906), T.
typhloides (Sars, 1911), T. lamellifer (Sars, 1911), T. latifurca Por, 1968, T. unisetosus Lang,
1965, T. pectinifer Lang, 1965, T. ovale Wells & Rao, 1987, and T. higginsi Chullasorn, 2009.

Among the members of this group, T. bieminentia sp. nov. is closed to T. confusus sensu
Sars, 1911 and T. pectinifer in sharing the absence of seta on second exopodal segment in
antenna, the P3 enp-3 with 5 elements, and the elongate caudal rami about 3 times as long as
width. However, T. bieminentia sp. nov. differs from T. confusus sensu Sars, 1911 in the
following morphological characteristics: (1) the caudal ramus has straight inner margin
contrary to the latter bearing curved inner margin in the latter; (2) the outermost seta on the
female P5 endopodal lobe is very long (about 4/5 length of neighboring seta), while it is short
(about 1/3 of neighboring seta in length) in the latter; (3) the caudal seta IV is furnished with
delicate setules, while it is naked in the latter (4) the caudal seta 11 is twice as long as seta II,
while it is as long as seta Il in the latter; (5) the length ratio to width of male P5 exopod is
smaller (1.5 : 1) than that of the latter (2.9 : 1); (6) in male P5 exopod, the seta \V (outermost)
is very long, longer than the length of its exopod, while it is small, about half length of its
exopod in the latter. The new species is also easily distinguished from T. pectinifer by the
relative length of P1 enp-1 reaching to end of exopod, the straight caudal rami, the absence
of spinular patch at inner distal corner of caudal rami, the absence of mid spinules on ventral
surface of urosome, and the innermost seta bearing non-bifid tip on male P5 exopod. In
addition, the basis of male P1 has two chitinous lamellae in Typhlamphiascus sp. nov., while
it has four ones in the T. pectinifer.

Morphological diversity of T. confusus was known in the characteristic features of the body
size, ornamentation of urosome, caudal rami, P1 and P5. Sars (1911) reported this species in
spite of the fact that he was aware the difference in the P1 and P4 between T. confusus sensu
T. Scott’s (1902) from British Isles and his material from Norway. There are discrepancies in
the length to width ratios of each segment. For example, those of the P1 enp-3 and P4 enp-3
in T. confuses sensu T. Scott’s (1902) are about 2.5 times, respectively, while these are about

5.0 and 3.7 times, respectively, in T. confuses sensu Sars (1911). In addition, the distinct
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differences between them were also recognized in the structure of the female P5 exopod, the
two inner most setae on the female P5 endopodal lobe, and the inner margin of caudal rami.
These differences allude Sars’ species can be regarded as a distinct species. On the other hand,
Por (1963) divided T. confusus into three types, confusus-, gullmaricus-, erythraeicus-types,
depending on the body length, rostrum, abdominal ornamentation and caudal rami. This
intraspecific variability of T. confusus was conceded by Por (1967) and Moore (1976).
However, Lang (1965) refuted Por’s suggestion because his data were taken from different
specimens and his analysis was restricted to a few characters. He also insisted Por’s
morphological evidences can be regarded as an important taxonomic value to distinguish the
species. Conventionally, the differences of rostrum and caudal rami are not the intraspecific
variability, but the specific characteristic in most harpacticoid species (Lang 1948; Wells
2007). Recent studies revealed that the fine ornamentation of body such as the pattern of
spinule, sensilla and pore is a useful morphological characteristic to distinguishing species in
some genera (Mu & Gee 2000; Karanovic & Cho 2012; Karanovic et al. 2014). In addition,
Moore (1976) found out that there are differences in chephalosomatic appendages between T.
confusus sensu Por (1967) and T. confusus sensu Moore (1967). Thus, it seems that two
subspecies, T. confusus erythraeicus Por, 1963 and T. confusus gullmaricus Por, 1963 are
distinct species and there are many species under the name of T. confusus.

Among T. confusus complex, the caudal rami of T. confusus gullmaricus and T. confusus
sensu Moore (1976) are similar to that of the new species. However, both species differ from
Typhlamphiascus sp. nov. 1 in the relative length of setae on the female P5 exopod.
Typhlamphiascus confusus gullmaricus is distinguishable from Typhlamphiascus sp. nov. 1
by the presence of three to four chitinous lamellae on male P1 basis and the elongate
antennular segment longer than second one in female. Typhlamphiascus confusus sensu
Moore (1976) is also discriminated from Typhlamphiascus sp. nov. 1 by the two element
representing P6 in female (vs. three elements in Typhlamphiascus sp. nov. 1) and the presence

of mid spinules on ventral surface of urosomite 4.
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Fig. 40. Typhlamphiascus sp. nov. 1, female. A, habitus, dorsal; B, habitus, lateral. Scale bar:

100 pm.
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Fig. 42. Typhlamphiascus sp. nov. 1, female. A, mandible; B, maxillule; C, maxilla; D,

maxilliped. Scale bar: 50 pum.
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Fig. 43. Typhlamphiascus sp. nov. 1, female (A, B). A, P1; B, P2. Male (C, D): C, basis of
P1; D, endopod of P2. Scale bars: 50 pm.
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Fig. 45. Typhlamphiascus sp. nov. 1, female (A-C). A, urosome; B, genital field; C, P5. Male
(D): D, antennule. Scale bars: 50 pm (B-D); 100 pum (A).
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Fig. 46. Typhlamphiascus sp. nov. 1, male. A, habitus, dorsal; B, urosome, ventral; C, P5.
Scale bars: 50 um (C); 100 um (A, B).
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30. Typhlamphiascus sp. nov. 2 (Figs. 47-52)

Type locality. Off Jangsado Island (34°42'48.2"N, 128°33'39.18"E), Hansan-myeon,
Tongyeong-si, Gyeongsangnam-do, South Korea

Materials examined. Holotype: @, dissected and mounted in lactophenol solution on slides.
Description. Female. Body (Fig. 47A, B) fusiform, without conspicuous distinction between
prosome and urosome; total length about 750 um measured from anterior margin of rostrum
to posterior margin of caudal ramus; surface ornamented with paired sensilla except pre-anal
somite and caudal rami. Rostrum (Fig. 47A, B) elongate, triangular, defined at base, reaching
to 1/3 of second antennular segment; lateral margin with paired sensilla subdistally.
Cephalothorax (Fig. 47A, B) longer than 3 prosomites combined. Genital double-somite (Fig.
48A, B) 1.2 times as long as width, as long as 2 succeeding urosomites combined, separate
by only lateral suture. Genital apertures (Fig. 48D) separate, each covered by vestigial P6
composed of 1 pinnate and 2 slender (one long, one short) setae; copulatory pore located
medially, with 1 circular copulatory bulb. Posterior margins of urosomites with hyaline frills
except for anal somite; pre-anal somite with weak pseudoperculum. Anal somite with deep
cleft medially bearing 2 rows of oblique setules, 2 sensilla on dorsal surface, and 2 rows of
spinules ventrally. Caudal rami (Fig. 48A—C) elongate, about 2.4 times as long as greatest
width in dorsal view, swollen medially, and with 7 setae: seta | small, naked; seta Il bare,
about three times as long as seta I; seta |1l elongate, bare, situated posteroventrally, longer
than seta I1; setae IV dramatically tapering at proximal part with patch of spinules proximally;
seta V broken; seta VI naked, elongate as long as seta Ill; dorsal seta VII tri-articulated,
shorter than seta Ill.

Antennule (Fig. 49A) 8-segmented; segment 1 with 1 row of spinules on anterior margin
and 1 tube pore; segment 2 longest; segments 4 and 8 with aesthetasc fused to seta basally,
respectively; segment 5 shortest; setal formula as follows: 1-[1], 2-[11], 3-[7], 4-[4 + ae], 5-
[2], 6-[3], 7-[4], 8-[7 + ae].

Antenna (Fig. 51A). Coxa small. Allobasis elongate, partially separate by suture, with 1
minute abexopodal seta; proximal one with several rows of spinules; distal one longer than
preceding one. Exopod 3-segmented; proximal elongate, with 1 pinnate seta at distal corner;

middle one smallest; distal one with 1 row of spinules on surface, and 1 lateral and 3 apical
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pinnate setae. Endopod 1-segmented, broadening distally; abexopodal margin armed with
several stout spinules, 2 pinnate spines, and 1 slender seta; distal margin with 1 pinnate spine
and 4 geniculate setae (innermost one of which spinulose and fused to pinnate seta basally),
1 plumose seta, and 1 hyaline frill; inner margin with 2 frills distally.

Mandible (Fig. 50A). Coxal gnathobase armed with 5 multicuspid, 2 bicuspid and 2
unicuspid teeth, and 1 pinnate seta fused small setae at basally, 1 row of small spinules and 8
long spinules; inner surface with 1 protrusion and 1 set of spinules. Basis broad with 6 sets of
spinules or setules, and 3 pinnate setae. Endopod bilobate, with 1 row of lateral spinules; inner
lobe with 1 small pinnate and 1 elongate bare setae, outer lobe with 6 naked setae apically.
Exopod 2-segmented, narrower than endopod; proximal and distal segments with 1 and 2
setae, respectively.

Maxillule (Fig. 50B). Praecoxa with 1 row of spinules; arthrite armed with 8 spinulose
spines, 1 pinnate and 1 bare setae, and 1 group of setules on inner margin, and 2 parallel setae
on anterior surface. Coxal endite with 1 stout pinnate, 1 pinnate, and 1 naked setae apically.
Basal endite with 2 of spinules on surface, 2 pinnate, and 1 plumose apical setae, 1 subdistal
naked seta, and 1 small endite bearing 2 naked setae. Exopod 1-segmented, with 2 plumose
setae apically. Endopod with 1 row of lateral setules, 2 lateral and 2 apical plumose setae.

Maxilla (Fig. 50C). Syncoxa large, with 1 row of spinules along outer margin, 1 row of
small spinules on surface, and 3 endites; proximal endite small, with 1 spinulose setae; middle
endite with 2 spinulose setae; distal endite with 2 spinulose setae. Allobasis drawn out into
claw-like process, armed with 1 row of spinules, with 1 row of spinules, 2 naked, 1 spinulose
stout setae, and 1 small peduncle bearing 1 spinulose seta. Endopod 2-segmented; proximal
one small with 1 spinulose seta; distal one with 1 spinulose and 4 naked setae.

Maxilliped (Fig. 49B). Syncoxa with 4 rows of spinules on surface, 1 row of setules along
outer margin, and 2 spinulose and 1 naked setae at distal corner. Basis elongate with 1 row of
long setules along outer margin and 1 row of spinules on surface; palmar margin with 1 naked
and 1 pinnate setae, and 1 row of spinules. Endopod with 1 stout pinnate claw-like spine, and
1 spinulose and 1 naked setae.

P1 (Fig. 51B). Coxa large, ornamented with 5 rows of spinules on anterior surface. Basis
smaller than preceding one, with 1 pinnate outer spine and 1 pinnate inner spine, 3 rows of

spinules on anterior and posterior surfaces. Exopod 3-segmented; outer margin of each
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segment ornamented with few spinules; exp-1 with 1 outer pinnate spine; exp-2 with 1 pinnate
outer spine, 1 plumose inner seta, and several inner setules; exp-3 with 3 pinnate outer spines
and 2 apical setae. Endopod 3-segmented; enp-1 elongate, reaching to end of exopod, armed
with inner and outer setules, respectively, and 1 pinnate inner seta subdistally; enp-2 with few
outer spinules and 1 plumose inner seta at distal corner; enp-3 elongate, about 2.1 times as
long as preceding one, with few outer spinules distally, 2 pinnate apical spines, and 1 naked
inner seta.

P2-P4 (Figs. 51C, 52A, B). Coxa large, with 3 rows of spinules on anterior surface;
posterior surface of P4 with few spinules. Basis with 1 pinnate spine (P2) or 1 plumose seta
(P3-P4) on outer margin, and 1 group of spinules near outer spine or setae basally; inner
anterior surface with 1 set of long spinules; distal margin with 1 row of spinules. Both rami
3-segmented each; endopod longer than exopod in P2 and P3, exopod longer than endopod
in P4; all segments armed with outer spinules; proximal and middle segments of both rami
with frills on distal margin; enp-1, enp-3 of P3 and P4 with 1 tube pore on anterior surface,
respectively.

Setal formula of P1-P4 as follows:

Exopod Endopod
P1 0.1.023 1.1.120
P2 1.1.123 1.2.121
P3 1.1.123 1.1.221
P4 1.1.223 1.1.221

P5 (Fig. 48E). Each baseoendopod separate, with 1 bare seta on outer peduncle; endopodal
lobe reaching to tree fifth of exopod, with 3 bare and 2 pinnate bearing bifid tip setae, of
which outermost one very small, median one elongate. Exopod separated from baseoendopod,
length 2.6 times as long as greatest width, with 6 naked setae, of which two distal ones on
outer margin very small, delicate.

Remarks. The present species collected from Jangsado Island evidently belongs to the first
group of the genus Typhlamphiascus Lang, 1944, proposed by Por (1963). This group is
mainly characterized by the presence of five elements on the P4 enp-3 and composed of T.
accraensis T. Scott, 1894, T. blanchardi (T. Scott, 1895), T. dentipes (Thompson & A. Scott,
1903), T. gracilicaudatus (Thompson & A. Scott, 1903), T. longifurcatus Rouch, 1962, T.
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gracilis Por, 1963, T. lutincola Soyer, 1963, T. drachi Soyer, 1964, T. bouligandi Soyer, 1971
(Chullasorn 2009; Por 1963).

Within this group, the new species, Typhlamphiascus sp. nov. 2, shares the elongate caudal
rami about twice as long as the anal somite with T. longifurcatus (2.1 times) and T. bouligandi
(2.3 times). Caudal rami of the rest species belonging to this group are less than twice as long
as anal somite, being about 1.5 times in T. gracilicaudatus, about 1.0 times in T. accraensis,
T. blanchardi, T. gracilis, T. lutincola and T. drachi, and 0.6 times in T. dentipes. The lateral
margins of caudal rami in both species, T. bouligandi and T. pusillus sp. nov. are convex,
while these are straight in T. longifurcatus. Typhlamphiascus sp. nov. 2 clearly differs from
T. bouligandi by the following morphological characteristics: (1) the length to greatest width
ratio of caudal rami is smaller (2.5 times) than the latter (3.3 times); (2) the P1 enp-1 is
reaching to the end of exopod, while it is distinctly exceeding to the end of exopod in T.
bouligandi; (3) the length to greatest width ratio of female P5 exopod is smaller (2.6 times)
than that of T. bouligandi (3.8 times) (Soyer 1971); (4) the seta on second exopodal segment
of antenna is absent, while it is present in T. bouligandi.

The taxonomic position of some Typhlamphiascus species seems to be doubtful.
Typhlamphiascus accraensis represents unusual characteristic features: the female antennule
is 9-segmented, while it is typically 8-segmented; the second exopodal segment of antenna
has a seta which is absent in Typhlamphiascus species except for T. bouligandi; the P4 exp-3
has only 5 elements without inner setae, it has typically 7 elements in Typhlamphiascus
species. The postion of T. dentipes is also doubtful as the following morphological features:
the P1 exp-3 has four elements compared to five in other species; the P4 exp-3 has three inner
setae compared to two in other species. The latter feature might alludes that T. dentipes is
more closed to Bulbamphiascus species than Typhlamphiascus species. The female P5
exopod of T. dentipes is also more similar to that of B. chappuisi Rouch, 1962 species in

sharing the presence of bulbous projection.
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Fig. 47. Typhlamphiascus sp. nov. 2, female. A, habitus, dorsal; B, habitus, lateral. Scale bar:
100 pm.
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Fig. 48. Typhlamphiascus sp. nov. 2, female. A, urosome, dorsal; B, urosome, ventral; C,
caudal ramus, lateral; D, genital field; E, P5. Scale bars: 50 ym (D, E); 100 um (A—C).
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Fig. 49. Typhlamphiascus sp. nov. 2, female. A, antennule; B, maxilliped. Scale bar: 50 pm.
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Fig. 50. Typhlamphiascus sp. nov. 2, female. A, mandible; B, maxillule; C, maxilla. Scale

bar: 50 pm.
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ale bar: 50 pm.

Fig. 51. Typhlamphiascus sp. nov. 2, female. A, antenna; B, P1; C, P2. Sc
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Fig. 52. Typhlamphiascus sp. nov. 2, female. A, P3; B, P4. Scale bar: 50 um.
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Genus Paramphiascella Lang, 1948 LI &Y &4

2 Al E: Paramphiascella hispida (Brady, 1880)

31. Paramphiacella fulvofasciata Rosenfield & Coull, 1974 &L SR SHE4 - HY|

(Figs. 53-59)

Paramphiacella fulvofasciata Rosenfield & Coull, 1974, p. 295, figs. 1-25; Dahms, 1987, p.
218; Kim et al., 2015, p. 264, figs. 1-7.

Materials examined: 399, 54J, Dapo-ri, Nambu-myeon, Geoje-si, Gyeongsangnam-do,
Korea (34°43°41.26"N, 128°36'2.94"E), 23 Mar. 2014.

Description: Female. Body (Fig. 53A, B) semicylindrical, fusiform, with inconspicuous
boundary between prosome and urosome; total length 834.0 um (range from 666.5 to 834.0
um, mean = 742.4 um, n = 3), measured from anterior margin of rostrum to posterior margin
of caudal ramus; surface ornamented with sensilla and pores. Rostrum (Fig. 55A) elongate,
triangular, defined at its base, reaching to the end of second antennular segment, and with
sensillum on each side subdistally. Cephalothorax tapering anteriorly, longer than 3
prosomites combined. Genital double-somite (fused genital and first abdominal somites; Fig.
54A) 0.8 times as long as wide, and with paired set of spinules on ventrolateral margin of first
abdominal somite; lateral surface separated by subcuticular suture. Genital field (Fig. 54B)
with separate genital apertures, each covered by vestigial P6 composed of 2 short plumose
and 1 long bare setae; copulatory pore obscured by large and elongate, oval-shaped copulatory
bulb. Urosomites 4 and 5 (Figs. 53A, B, 54A) with paired set of spinules on ventrolateral
margin and row of ventral setules on posterior margin, respectively; posterior somite with
pseudoperculum. Anal somite (Fig. 54C) with rows of spinules on lateral surface, and 3 paired
rows of delicate spinules and pair of sensilla on dorsolateral surface; median deep cleft with
pair of rows of oblique spinules; operculum ornamented with row of delicate spinules along
posterior margin; ventral surface with 1 medial and 1 laterally paired rows of delicate spinules,
and pair of tube pores; posterior border with pair of spinule rows ventrally. Caudal ramus (Fig.
54C) broader than long, length to width ratio about 1:2 in dorsal view, with tube pore on
dorsal surface, 2 rows of spinules on median margin, 2 spinules on posterior border ventrally,
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and 7 setae: seta | small and delicate; seta Il bare and slightly longer than 2 times of caudal
ramus; seta Il slender, bare, situated at ventrolateral margin, and slightly longer than seta II;
setae IV and V well-developed (Fig. 53C), seta V about 2 times as long as seta IV; seta VI
elongate, bare, and 2 times as long as seta II; seta VI articulated basally and slightly shorter
than seta Il.

Antennule (Fig. 55A) 8-segmented; segment 1 longest and with row of spinules on anterior
margin; segment 5 shortest; segments 4 and 8 with aesthetasc fused to seta basally,
respectively; setal formula as follows: 1-[1], 2-[11], 3-[8], 4-[4+ae], 5-[2], 6-[4], 7-[4], 8-
[7+ae].

Antenna (Fig. 55B). Coxa small, with row of setules along lateral margin. Allobasis
elongate with 3 rows of spinules and 2 spinules on proximal segment, and 1 abexopodal seta.
Exopod 3-segmented; proximal segment longest, with 1 pinnate seta; middle segment
smallest, without seta; distal segment with row of spinules distally, and with 1 lateral pinnate,
1 slender plumose and 1 apical pinnate setae. Endopod 1-segmented, elongate, as long as
allobasis, and with 2 frills on surface; abexopodal margin armed with 2 rows of stout spinules,
2 stout spines, and 1 slender seta; distal margin armed with frills and with 3 geniculate, 1
spinulose, 1 unipinnate and 1 plumose setae, and 1 pinnate spine; spinulose seta on distal
margin fused to unipinnate seta basally.

Mandible (Fig. 55C). Coxal gnathobase well-developed; cutting edge armed with 2
tricuspid and 8 unicuspid teeth, and 1 pinnate seta; inner margin with protrusion. Palp
composed of basis, exopod and endopod; basis broad, with set of setules and 3 pinnate setae;
endopod 1-segmented, bilobate, inner lobe with 1 apical seta and outer lobe with 2 lateral and
3 apical setae; exopod 2-segmented, proximal and distal segments with 1 and 3 setae,
respectively.

Maxillule (Fig. 55D). Praecoxa with 2 rows of spinules on anterior surface; arthrite well-
developed, armed with 8 spines, and 1 pinnate and 1 bare setae along distal margin, and 2
parallel setae on anterior surface. Coxal endite with 1 long bare and 1 stout pinnate setae.
Basal endite with 2 rows of spinules on anterior surface, 3 setae on lateral margin, and 2 stout
pinnate and 2 slender bare setae on distal margin. Both rami 1-segmented; exopod with row
of lateral setules and 2 apical plumose setae; endopod with 1 lateral and 2 apical bare setae.

Maxilla (Fig. 55E). Syncoxa large, with 3 rows of spinules along outer margin, 1 row of
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spinules on surface proximally and 3 endites; proximal endite with 2 plumose setae, middle
one with 1 pinnate and 1 spinulose setae, and distal one with 2 slender pinnate and 1 stout
spinulose setae. Allobasis drawn out into strong claw armed with 2 rows of spinules, and
having 2 slender naked and 1 stout spinulose setae. Exopod absent. Endopod 2-segmented;
proximal segment with bare seta; distal segment smaller than preceding one, with 6 setae.

Maxilliped (Fig. 55F). Coxa with row of spinules along inner margin, and bearing 3
spinulose and 1 bare setae at distal corner. Basis elongate, with row of long spinules on surface,
row of spinules and 2 setae along palmar margin. Endopod with stout claw armed with row
of spinules, and 3 accessory setae.

P1 (Fig. 56A). Intercoxal sclerite small, trapezoidal, and without ornamentation. Preacoxa
small, with row of delicate spinules on distal margin. Coxa ornamented with 6 rows of
spinules on anterior and posterior surfaces. Basis smaller than preceding one, with outer and
inner pinnate spines, each furnished with few spinules at base, and 2 rows of spinules on distal
margin. Exopod 3-segmented; outer margin of each segment ornamented with spinules; exp-
1 with pinnate outer spine; exp-2 with pinnate outer spine and row of inner setules; exp-3
with 2 pinnate spines, 2 geniculate setae and 1 setule. Endopod 3-segmented; enp-1 elongate,
slightly exceeding end of exopod, and armed with rows of spinules along outer margin, and
armed with row of setules along margin, and with pinnate seta on inner margin distally; enp-
2 smallest, with few outer spinules and small inner seta; enp-3 slightly longer than preceding
one, with few outer spinules, 1 pinnate apical spine, and 1 geniculate apical and 1 small inner
setae.

P2-P4 (Figs. 56B, 57A, B). Intercoxal sclerite larger than that of P1, distal margin with 2
pointed process; P2 with 2 rows of spinules on anterior surface distally. Praecoxa (omitted in
figure of P2) small and with row of small spinules on distal margin. Coxa large, with 3 rows
of spinules and 1 tube pore on anterior margin, and 1 row of spinules on posterior margins.
Basis with outer pinnate spine (P2) or seta (P3 and P4), and with 3-4 spinules on anterior
surface and distal margin. Both rami 3-segmented; exopod longer than endopod; each
segment armed with spinules along outer margin; proximal two segments armed with hyaline
frills on distal margin; exp-1 without inner seta; exp-3 of P2 without inner seta; exp-1 and
exp-2 with pinnate outer spine and row of inner setules; exp-2 of P2 and P3 with several

spinules on surface, respectively; each rami with tube pore on second or third segment.
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Setal formula of P1-P4 as follows:

Exopod Endopod
P1 0.0.022 1.1.120
P2 0.1.023 1.1.121
P3 0.1.123 1.1.221
P4 0.1.223 1.1.121

P5 (Fig. 54D). Baseoendopod with peduncle bearing bare outer seta; endopodal lobe
reaching to 3/5 of exopod, with 5 pinnate setae, and few spinules on outer margin; second
innermost seta serrate. Exopod separated from baseoendopod, length to width ratio 1.4:1, with
few spinules on inner and outer margins, 2 tube pores on anterior surface, and 5 setae,
innermost one pinnate, medial one slender (Kim et al., 2015).

Male. Sexual dimorphism represented in body size, urosome, antennule, P1, P2, P5, and
P6. Body (Fig. 58A) similar to female, but smaller and slender than female, total length 710
pum (range from 601.4 to 710.0 pm, mean = 644.7 um, n = 5). Urosome (Fig. 58B) composed
of 6 somites; urosomites 2 and 3 completely separated; urosomites 3 and 4 with row of
spinules on ventral surface, respectively (Kim et al., 2015).

Antennule (Fig. 58C) 9-segmented, haplocer; segment 4 longest and stout; inner margin of
segment 6 concave; segment 7 with 2 spines on inner margin; segment 8 shortest; segments
5 and 9 with aesthetasc fused with setae basally, respectively. Setal formula as follows: 1-[1],
2-[11], 3-[8], 4-[6], 5-[5+a€], 6-[2], 7-[1], 8-[4], 9-[7+ae] (cited from Kim et al., 2015).

P1 (Fig. 59A). Basis with curved inner spine and stout process. Enp-1 shorter and stouter
than that of female.

P2 (Fig. 59B). Endopod modified, 2-segmented; second segment stout spine-like structure,
with 2 pinnate setae and 1 stout spine; spine on second segment slightly exceeding end of
endopod and bearing bifid tip.

P5 (Fig. 58D). Baseoendopodal lobe with row of delicate spinules on surface, and with 2
rows of stout spinules and 2 modified stout setae on distal margin. Exopod with tube pore on
surface and 2 stout naked, 1 long naked, 1 stout pinnate and 1 stout modified setae on distal
margin.

P6 (Fig. 58B). Each leg represented by small plate bearing 1 long and 1 short naked setae,
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and 1 unipinnate seta (cited from Kim et al., 2015).

Distribution: Korea, England, German Bight, Beaufort Sea, and USA.

Remarks. Paramphiascella fulvofasciata Rosenfield & Coull, 1974 has been reported from
worldwide region including U.S.A. (Massachusetts), Beaufort Sea, England (Norfolk), and
German Bight, showing an association with macro algae (Laminaria sp.) (Coull 1977; Dahms
1987; Rosenfield & Coull 1974). In the preset study, however, the materials of this species
were collected from a sublittoral seagrass (Zostera sp.) bed composed of sand, without clear
relationship of an association with the plant life.

The female of P. fulvofasciata is similar to P. vararensis (Scott, 1903), P. mediterranea
Lang, 1948, P. pacifica Vervoort, 1962, and P. bodini Marcotte, 1974, but they can be easily
distinguished by the structure of male P2 endopod (Marcotte 1974). Among them, P.
fulofasciata is mostly closed with P. pacifica in that the first endopodal segment of male P2
without distal spine, but they represent a certain difference each other in the second endopodal
segment of male P2; the former has one spine and two pinnate setae, whereas the latter has
tuberculate surface, a spine and a bare seta (Chullasorn 2010; Marcotte 1974; Vervoort 1962).
This structure of male P2 in P. fulvofasciata is also very similar to that in P. ferrarii
Chullasorn, 2010, but they are easily separated by the segmentation of antennary exopod (2-
segmented in P. ferrarii).

Paramphiascella fulvofasciata from Korean waters coincides well with the original
description of Rosenfield & Coull (1974) from Massachusetts, U.S.A. As Dahms (1987)
reported that the morphological differences in antennule and mouth parts are existed between
the regional populations in this species, however, Korean specimens showed some minor
differences from the original description in the structures of mouth parts as follows: the
mandibular cutting edge is ornamented with eight unicuspid teeth instead of six; the praecoxal
arthrite of maxillule has eight spines and one slender seta, whereas U.S.A specimens has only
four spines (seta is absent in the original description); the basal endite of maxillule has seven
elements instead of five; the proximal endite on the maxillary syncoxa has two setae instead
of one; and the basis of maxilla has an accessory seta, whereas it is absent in the original
description. These differences are more or less differentiated from those of the previous report
with the materials collected from German Bight by Dahms (1987) (Kim et al., 2015).
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Fig. 53. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, habitus, dorsal;
B, habitus, lateral; C, caudal setae IV and V (cited from Kim et al., 2015).
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Fig. 54. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, urosome,
ventral; B, genital field; C, anal somite and caudal rami, dorsal (light), ventral (left); D, P5
(cited from Kim et al., 2015).
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Fig. 55. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, rostrum and
antennule; B, antenna; C, mandible; D, maxillule; E, maxilla; F, maxilliped (cited from Kim
etal., 2015).
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Fig. 56. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, P1; B, P2 (cited
from Kim et al., 2015).
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Fig. 57. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, female. A, P3; B, P4 (cited
148

from Kim et al., 2015).
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Fig. 58. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, male. A, habitus, dorsal;

urosome, ventral; C, antennule; D, P5 (cited from Kim et al., 2015).
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Fig. 59. Paramphiascella fulvofasciata Rosenfield & Coull, 1974, male. A, P1; B, P2 (cited

from Kim et al., 2015).
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Genus Sinamphiascus Mu & Gee, 2000 &% & 4

2 Al E: Sinamphiascus dominatus Mu & Gee, 2000

32. Sinamphiascus dominatus Mu & Gee, 2000 & &

A
NPT B

cll

Sinamphiascus dominatus Mu & Gee, 2000, p. 119, figs. 15-21; Nam & Lee, 2012, p. 46,

figs. 1-8; Lee et al., 2012, p. 126, figs. 84-91.

[

-
i3 Lt

DETB: 19, P SAHAl Bt

o

rr

J

(Sinamphiascus
=&
A, el

Haloschizopera

Subfamily Stenheliinae Brady, 1880
Genus Wellstenhelia Karanovic & Kim, 2014

2 Al E: Wellsetenhelia calliope Karanovic & Kim, 201

4L e

A ZFALE (=4 Tm, AtE), 2014.3.23.

- efl(Sinamphiascus  dominates) =2

= AMZ0I UL

ot

2 (Bulbamphiascus) 1t
Mi1-2 XS

<t

| A—iI—IOI

o

JHE 22 CHMu & Gee 2005).

4

st=24&F Wellstenhelia 2| S0l CHSt HME

1. 22 H5EX WXS0 3 L2E JFEICEHwreremerranenenean W. euterpe
- %ZHO M55SR WX 49O 2 DE JFRICH ceeeeeeeemmmmnnaeeeeeeeeeeennnns 2
2. OIXt2 Z0l= ZICH B2 35 HH Ol AFOICh-rrasrrmnrrmrmmmrranennnaaaeans 3
- OIS Z0I= AT LIHIC! 2.0 B B EOICh-rereememeerreeamresmeeaeseeeeas 4
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3. OIXtel Z0l= =04 HHlI2 35 B BXO0ICH &322 X 5 X WA
ZTHol= OZE S Bl A2 = 20 cerrrrmmememaaaa e ereieeees W. calliope
- OIXtel 20l= =04 HBlSl 43 B E=O0ICH 22 XM 5 X WHAIE

Z=THols OFZE S Bl L2 = Ch corerrrrmmmmnnnnaaaaaaiannnns W. gingdaoensis

33. Wellstenhelia clio Karanovic & Kim, 2014
Wellstenhelia clio Karanovic & Kim, 2014, p. 24, figs. 12-17.

HEME: 399, 88 =& AL, =4 10m(LIZ&; 34°422.02"N, 127° 32'4.78"E),
2015.5.11.

2L 5t=,

& Wellstenhelia = 2| 5 & 0[(W. calliope Karanovic & Kim, 2014, W. clio Karanovic &
Kim, 2014, W. erato Karanovic & Kim, 2014, W. gingdaoensis (Ma & Li, 2011), W. euterpe
Karanovic & Kim, 2014) c2lUtetol 20& 0 UCH Wellstenhelia clio = 22
S=0 01X 201, &2 Ml 5 X8 JIWXG Mot 222 Z0I0A A2
Xt0lE LIEHHCH(Karanovic & Kim 2014).

34. Wellstenhelia erato Karanovic & Kim, 2014
Wellstenhelia erato Karanovic & Kim, 2014, p. 31, figs. 18-23.

2EME: 599, ¢1& Zat &40 HESel, 82, WHUHEIH(2HE), 2012.7.4;
299, o1& HICH XOHH(37°24'N, 126°31E; ==& 2F 15m), 2012.6.22; 12, 1J,

de Az I8 LHatel, 2013.4.9.

r
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H

22 M 5 BRI JIUWXN EMots ZE2 = Ot otZ 220t
XOoF 2HESY &H *EE = UCHKaranovic & Kim2014). stH, 0] 82
ZotHe LIE MEOA te H22 E05 0 UKXIEHKaranovic & Kim 2014),

= A70M=E =22 HAE NS =0IGHAL

2 -
40wt
(=)
OR
fo

rr

[IA]
ol
ol

x

/\I6|._I_j_

—/

$0
rir

A =/

e
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35. Wellstenhelia gingdaoensis (Ma & Li, 2011)
Delavalia gingdaoensis Ma & Li, 2011, p. 1087, figs. 1-8.
Wellstenhelia gingdaoensis: Karanovic & Kim, 2014, p. 38, figs. 24-29.

DHETUS: 1199, ML =& O XFPH34°4212.02"N, 127° 32'4.78"E; 24! 10m, LIZ),
2015.5.11.

A
H
ror
H
Of
H

NE: 2 HAFAUA =olE IS Karanovic & Kim (2014)2] THOIXHE2 28 1t

el
& ZXlotA2U, Ma & Li (2011)2 EJIMEd=E M5 sA XS HEHUHAM X5
XHOIE LIEHRLCE.

Genus ltostenhelia Karanovic & Kim, 2014
2 Al E: ltostenhelia polyhymnia Karanovic & Kim, 2014

36. Itostenhelia polyhymnia Karanovic & Kim, 2014
Itostenhelia polyhymnia Karanovic & Kim, 2014, p. 54, figs. 34-42.
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S &, LI&), 2012.7.17;
E=2 JUZ9E Uatel, 201349, 12, 88 2242 ol 42,

SHIEOH(L|Z), 2013.6.10; 1097, 233, Y LRP T20 AlD|2], 2016.5.6.

D& 0 0= 32 3210 Met & JtKA "0l A M RUCH ltostenhelia
polyhymnia Karanovic & Kim, 2014 2t I. polyhymnia Karanovic & Kim, 2014 L-form.
SXe =22Z0l= 511 yum 2 & AH450-428 ym)Z2CH XS0l O ACH. OIHE
X0l 26k, Karanovic & Kim (2014)2 & &2 mtCOl RNXE 4
Z, EIIME0l A2 ZXotH 22 S22 ®ooit. 2 H2720AM= Ol

=2 L-form 2 =0I6tAl =oAL

k]

Genus Willenstenhelia Karanovic & Kim, 2014

2 A E: Willenstenhelia thalia Karanovic & Kim, 2014

37. Willenstenhelia thalia Karanovic & Kim, 2014
Willenstenhelia thalia Karanovic & Kim, 2014, p. 74, figs. 48-54.

1]
e

MB: 1099, &Y e statd BSe|, ChetE s =LA, 2015.5.1; 399,

e =& O AHPH(34°42'2.02"N, 127° 32'4.78"E; ==& 10m; L|Z&), 2015.5.11; 399,
Me A2 =W AlD[2|(3HY), 2016.5.16.

2 5=

HE&: 0] 32 Karanovic & Kim (2014)0 23t <e2lLiet2l Z=GHCH ol A 2t
JIEEUXICH 2 AFNMN= 2t LIZ HEUME Aastn A= AS
SOIGHRICH.
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Family Thalestridae Sars, 1905 ¥ =0 -2al ot

gt 4t FZ & -Eeall M(Thalestridae)2l =0l e 2 E

1. ME2 S EHOICE-omeeeeeeeeeeeeenns Oti=0& =23l & Amenophia
TS SHHD LEEFSIK| UL} ceenvnreeeeennnmeeeemnnnaaeemennnaeeeeennnaaeeeennnaaaaeees 2
2. M1IEX WXS 20012 OI2 I QULH wnvevreereeeremmmmmmaeaaeeeeeeemnnnnnnnns 3
- H1EX WA= 3002 O HH QUUCH w-cerreeermreeeeereee e 5
3. M5EX= LAH 2LOICH--mmmeeeee HENRHHSB -2 = Eudactylopus
= HISEBRE QA D UO| OFLICH werenrrernnerernmrernereeneeeeneeeennaeeennaaees 4
4 RIAEX WXIIF S| 15T 0] QUCH ceeeeemrrrremremrsmreeeeesneeeeeesnneeess

.................................................... ISR A0l -8 = Pseudonsiella
- HAEX WXES 2002 OIZ0T ACH weeeereerenes M2 240] % Xylora
5 MAIQIZEEHES SHOAM 22HG| SEEIO QUL

..................................................... ALY = Phyllothalestris
- A0S 22 SHUAM 22D ULH- FEZ2AHS =2 = Parathalestris

Subfamily Thalestrinae Sars, 1905
Genus Amenophia Boeck, 1865 Ot =& -gdll =

2 Al E: Amenophia peltata Boeck, 1865

38. Amenophia orientalis Ho & Hong, 1988
Amenophia orientalis Ho & Hong, 1988, p. 1624, figs. 2-5; Lee et al., 2012, p. 214, figs.
149-151.
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4
Of
H
o

e
0

cl(Bi£5), 20155.19; 299, &= =82 =S

2 5m), 2016.6.23.

n
i
3
>
gl
e
0

D&: 0l B2 HY VT ANTHA HEZ2 JIISHUASH, 0% A
of

ol E == A2 2HM UL (Ho & Hong 1988). = & 21, <clltet
golrlt Soiet L HEFUA Madls 2= TEHEL

Genus Parathalestris Brady & Robertson, 1873 S&ZH2-2Hd =

2 Al E: Parathalestris clausii (Norman, 1869)

1997)
1 01 X2l 201= LHHIO| 1.0 HH O] GHOIChevereremmmmmmmmmmmmmmmmmmmmmmmmmnnnnnnnnnnnns 2
- O] X2l 20/= LHHIO| 1.5 HH O] AFQ|Chevevvremnmmmmmmmmmmmmmmmmmnmnmmmnnnnnnnnnnnns 6
2. M 2=2 Xz 6 M2 225 JHEICH M 2 A2 FNEEY 8% H
I LHS IS 2 JHO 2D E JFEICH evvvvvvevvmnmmmmnnmnnmmnnmnnmnnnnnnsnnnsnnnnns 3
- H 2 =20 2Xl= 5 042 Z2R2E O M 2 2% dNEE2 =5 H
BT LHS IS 1 IHO 2B E JFEICH cevvvvvvemmmnnmmmmmmnmmmmmnmsmsmsnsnnnnnsnnnnns 5
3. =A M5 WAE2S & L& 342 HAIE JHEDE ceemmmeennnnnes
.................................................................................... P. pacificus
- =2 M5 EX WASE2 2042 /2 It 142 2 L& JIAIE
L 4
4.
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Al
i
ro
il
=
A
[9)
2
3
3
E

OE: 0 B2 HWelZ22 1l 2 JINRA 220 A0 HFS01E SHA <
gl s8g = Ut

40. Parathalestris verrucosa It6, 1970 E2&EZ0{2 -

Parathalestris verrucosa It6, 1970, p. 211, figs. 1-4; Chang & Song, 19974, p. 226, fig. 3F—
J; Lee et al., 2012, p. 246, figs. 173-174.

HEME: 1529, 34, 8 22 228 lSal(light trap), 2015.4.15; 12, &
H=Al 2 32%, 20155.13; 4929, 18, LAtol==2E, SLHAl &7 LLkS(light

trap), 2015.5.17.

A
H
ro

2, ae,

d&E: 0 &2 1t6 (1970)01 2lok

SOE/JACH Ddeflt 2248 Al

OLCI==0lA XIOIE 2elth g=4 Al

OIFHM RUKXIEH =24 AlzsE SN 1 002 2450 UACHI6 1970;
=)

n <

220AM JISsE =, 22Ut & B2
ILtetel Alese M2

= 0l &2 g &= €0 2 0tz

=27 X<

to
40
u

roh

== =g = g3z AKX = IRE ApASo=Z, st= 4t
SR 3 - Ydi(Parathalestris verrucosa) il CHet 2F&E B EIH 2 RotCH.

41. Parathalestris areolata 1t0, 1972 DN2|S&2HS - HY

Parathalestris areolata It6, 1972, p.305, figs. 1-4; Chang & Song, 19973, p.228, fig. 4C-H;
Back & Lee, 2011, p. 86, figs. 1-7; Lee etal., 2012, p. 227, figs. 158-164.

H2EMZ: 19, FAR2N==2E, 8 252 AXE =2, 2013.2.25; 229,

2843, &g Aotz HI2% ==Ucl, MEEUu(light trap), 2015.4.6; 1022, 244,
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My 2cx 220 282|, 22 & (light trap), 2015.4.14; 399, 2443, &Y M
AEs &tFel, 2101 (light trap), 2015.5.1.

NE: 2 dFA0M 2FEst Algs= 222 JIIMUe 1972)t <elitet2
M I TH 2 = (Chang & Song 1997a; Back & Lee 2011; Leeetal. 2012) It & & & XI5t 4 Ch.
0] B2 =32 HUHEZ YHRLe=Z FALN /YN 2HE=W g A2E =

ULCH.
42. Parathalestris parviseta Chang & Song, 1997 E2& 202 -2
Parathalestris parviseta Chang & Song, 19974, p. 222, figs. 1-2; Lee et al., 2012, p. 242, figs.

171-172.

ZEMNZ: 499, 2MSE, BT SHAl sHetH H=2l(H X F), 2014.5.19.

1F: 0 B2 02 Zol2 2= M 5 sX2 22 SZYEN0 2ol
2SSl A2 = AL = HF0AN 228 Alge= I/ M=(Chang & Song,

43. Parathalestris jejuensis Song & Hwang, 2010
Parathalestris jejuensis Song & Hwang, 2010, p. 1338, figs. 1-6.

ZEMNZ: 19, SAAl S22 Ad8E Aotel, SHol+=S& (X 7F), 2012.5.18;

=
299, M= MAZAl CHES, CHESH(light trap), 2015.5.22; 299, 14, M= H=Al
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NE: 2elLetd B0E RfEZAHS =YY £(Parathalestris)2| = = 0| 2
HRHZHS - HI(P. parviseta) 2t Jt& = AMSHAICH OIXt2l 201, M 2 X WX
H

pa
UM OOl EMot=s 229 20, =3 M 2 X WX SEM OtClol
EMdt= 229 20l, &3 M 5 XY AX 0 EMots 229 X, =31
A JILHXIO EMHote 229 20, =A
QXS ZOolHA A2 XH0IE 2 2ICHSong & Hwang 2010).

-

=d
o1
ofon
P

=
[EY
I
3
10
o9
o
1
A
é
(6)]
O

Genus Phyllothalestris Sars, 1905 BEZ S -l &

2 AlE: Phyllothalestris mysis (Claus, 1863)

44. Phyllothalestris sarsi Sewell, 1940 AFABEZHS -

Phyllothalestris sarsi Sewell, 1940, p. 180, figs. 21-23; Nicholls, 1941, p. 411; Wells & Rao,
1987, p. 40; Song et al., 2001, p. 230, figs. 1-4; Lee et al., 2012, p. 249, figs. 175-176.

ZEMZ: 12, M= H=A RS 2Eel, ZEH+=F, 2014.06.23; 19,
BUHAE, SEAl 7 YO S(light trap), 2015.5.17; 19, = ZE&Al <7
FELZS AECGIESR), 2015.5.19; 19, 23 D47 SUH, 2016.7.20; 19, 2 &
AXHA FES ==2l,2016.7.21.

1E: 0 2 &= =gl =(Eudactylopus)2l St 2HZHS =Ll
= (Parathalestris)2l S=1t &l HEF 2 2:AE HAXONAM SSSHCH defLt
MABEEZO S =Y (Phyllothalestris  sarsi)2] MALE= COE £H2 IS0

BIGHH OH< SRULCH
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Subfamily Eudactylopusinae Willen, 2000

Genus Eudactylopus A. Scott, 1909 &&=J2t-8Hd =

2 Al E: Eudactylopus andrewi Sewell, 1940

B2 W&II0IR Wl = (Eudactylopus)2] Z0I Chet 2ME

1. 22 M1=2E 70tCI0ICH 222 M5 8K 2AXN= H10 AREO
TEZECE weeeemeemeeneei e, HEFSXEI S =Hdl E. andrewi

- g2 M1=22 90ttoICh &2 M5 EA 2AXe HEO0ICh-------

................................................. =R E&=)etd2 -8y E. spectabilis

45, Eudactylopus spectabilis (Brian, 1923) =X &It & -2

Parathalestris clausi var. spectabilis Brian, 1923, p. 129,133, pl. 4. (cited from Lang 1948).

Eudactylopus latipes f. typica: Noodt, 1955, p. 58, figs. 6-12.

Eudactylopus spectabilis: Monard, 1928, p. 356, fig. 21: 2; Lang, 1948, p. 561, fig. 228;
Vervoort, 1964, p.163; Apostolov & Marinov, 1988, p. 132; Chang & Song, 1995, p.
380, figs. 1, 2; Lee et al., 2012, p. 224, figs. 156-157.

161

Collection @ chosun



N&E: 0 3 &2 =52 HEIXEIE 0 & - 2 dl(Eudactylopus andrewi) 2t &
SHOHAISH M 5 X2 SE0 QoA Al 22 = UL

46. Eudactylopus andrewi Sewell, 1940 HEF A &I =
Eudactylopus latipes f. andrewi Sewell, 1940, p. 201, figs. 31-33.
Eudactylopus andrewi: Vervoort, 1964, p. 154, figs. 56-59.

Eudactylopus andrewi: It6, 1974, p. 580, figs. 16-27; Chang & Song, 1995, p. 385, fig. 3;

Leeetal., 2012, p. 219, figs. 152-155.

2EM=Z: 399, &g Aotz S48 JAZ2, HAZ(GHEF, 5m),
2013.7.30;39%, M= HM=Al OHES ZXlcl, ZRoH=SEH(HXF),2014.6.26,29%,
SAA JIEZ LFH stel, B+ H(OHER), 2015.7.28; 2929, M=
MAZAl (HES, O Z & (light trap), 2015.5.22.

L 8=, €=, A2l Lol 2&, YO 2&, Hsetel 2&

n&E: 0 &2 =2l ofxse 2= HAXAM 206 &9 e
SO0ICH

Superfamily Ameiroidea Boeck, 1865

Family Ameiridae Boeck, 1873 Al &= Hyl It

B2 A WAIZSLCHY D(Ameiridae)2l =50 CHEH 2 A4 E(Lang 1965)

1. H18X2 2AX F HM Ol HSLX2E IR Z=Chceeeeereeeennes 2

- H1EBXO AKX S EM OICE WSUDE Ao

................................................................ AEALHY = Nitokra

2. M1sXel WA H® Bl OlCle 2AXECH EX BCH M 38X WX Al

Bl DICI= 6 02 ZZ2/IMAIE HELE corereeerrmeeeee Proameira
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- 9O HESQO| ZE G0 LIEFLFX QS Dhennrrreeeemamereeeeeaasreesseeaneeeeeas 3
3 M 1 B2e RYLIE NN YECh M 2 =29 I WX =
B OClE S0 JIBUXERE HEGHK RS0 e
................................................................. OHAIREA LB 2= Ameira
- M1 BA2 RA4LL2E OEch WM o2 HA2 JIEUNERE
] SRR Pseudameira

Genus Ameira Boeck, 1865

BAIE

&: Ameira longipes Boeck, 1865

st=4t YA E =Y £H(Ameira)2 S0l et 24 H(Karanovic & Cho 2012)
1. &2 oF Y ZAHde FES ol =E2H0N ULM, U?
ZASFE| O] QULF weeeeeemmmrrrereaarmreeeeeaasnneeeeeeanneeeeeeanseeeseeanneeeeaaans A. kimchi
SO oF I ZAMelEsE FIES ot SEHA UX UMW, £=
T ZIBFEI O] QULH cerererererereereeeseeeseseaeseseseasaneseaean s eseae s en et eaeanenesnananens 2
2. OIXQl &% Jt&EXtels OH&Zotth =2 M 5 X2 AX0 EMot=
OFZE 34 BHTH 2D EFLH cueeeeeeeamreeeeaeaneeeeeesanereeeeeennneeeaaanns A. zahaae
- DIXtel e JrE X2l &ItAIES JtEICH =32 X 5 EX2 X0
ETHGHS OFZ H BN 2D B LG O] QUCE rerrrmrermmsnnsemsnsessnnses
.................................................................. WA Z ALY A parvula

47. Ameira parvula (Claus, 1866) sensu Chang, 2007 24 Al &&=y

Ameira parvula: Chang, 2007, p. 250, fig. 4; Chang, 2009b, p.202, pls. 8B, 24A, fig. 83;
Chang, 2010, p. 71, fig. 30.

ZHEMZ: 19, g det2 Yolls A3, ok, 20124.6; 12, 8 2=
MRS HECl(28E),2012.7.19; 12, &85 Ro=2 JAEH 34, S48 2014.8.14;
163
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19, 238 XA UES, ASXE, 20149.14; 299, BaE8: JHHMAl €249
X

-

Z=0cl,2014.1021; 19, 5 MEZ NE &2, EEUHH=+==E, 2016.08.17.

D& Ameira parvula (Claus, 1866)= EAMAHE2Z IS0l = U2H,
S2ILI2I0A S  Chang (2007)01  SI5H04  JI20iA  2DEACH 2L
PAZCHH O 2 XHe XM 20tCH OIMSH E@ElE X018 2010 UA2H,
2 gl 2FRUHAM=s &2 EHE 2 2XNE gEE2s 2F
Bt &= &2 1246104, Karanovic & Cho (2012)2 0| &2 species-complex &
IZALHYZS MRS 02 LUCH J2iLk Chang (2007)°
o2 IR0 2R FERS &0l JEIN UK LU W20

as2 0 B8 ME2=Zz JISotNe UL stEH, 052 Mok golollA

hn 2
S
y
]
i
S
2
>_

2t2F A zahaae Karanovic & Cho, 2012 2} A. kimchi Karanovic & Cho, 2012 E AEC &

SO5IAU, 2 AR0UHMeE DX L UACH
Genus Nitokra Boeck, 1865 =i &=L 8yl =
24! F: Nitokra typica Boeck, 1865

St=4h &=l H(Nitokra)2 S0l Cist & A X (Karanovic & Cho 2012)

1. MA4AEKX AKX Al M OtCls 8 2 ZZ2/IAIE JHEICE soeeeremeenennees
=]

- M 4sXl X A S OtCls 702 Z2/0AIE JHECE -eeeeeeeeeenees 2

2. M2&X WA A S OtClE 302 Z2/0HAIE JFEILE -oveeeiiniiiannes
.......................................................... O:” ‘:":' | }‘ %“a” N. IaCUStrls

- M 28Xl WA Al S OtCl= 4002 Z2/0FAIE DT weeeeeeeennees 3
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3. M 1EX WA = S OtCle 20le AKX H UMY & HM OCIS
==l S e O | B P PP PP PP PP PEEPPEPPPEPPEPPRD JbAl2=ei&===Zel N.spinipes

- H 18X WA X UM OCIe 20l 2AX = Bt & M OCIE
T =T = - 4

4. 22 M 5 X 2AX<9 Z0l= Udl2l 2 8 OIstoItH =M MEQ
S NETEIS LHOF TTPAI LS 2 eeeeeeeanreeeeemaaneeeeeeaaanees
.................................................. ESE25HE 09 N. pietschmanni

- g% M 5 X XS Z0l= UHl2 2 B Ol&0ICH =XHE MES

48. Nitokra spinipes Boeck, 1865 JtAl =2 &l
Nitocra spinipes Boeck, 1865, p. 274 (cited from Lang 1948); Lang, 1948, p. 810, fig. 325;

Borutzky, 1952, p. 126, fig. 47:1-14; Tanaka & Hue, 1966, p. 71, fig. 7; Wells & Rao,
1987, p. 127.

Nitocra spinipes armata Lang, 1965, p. 352, figs. 192-195.
Nitokra spinipes: Chang & Yoon, 2008, p. 115, figs. 2-3; Chang, 2009b, p. 206, pl. 8C, figs.
85-86; Chang, 2010, p. 75, figs. 31-32.

DEWD: 200, A LGP OIH BH2|(HY), 2012.7.5; 200, AR AAZ
HESR), 2014.9.14; 209, 13, 22 SGHAl

dg A2 X&HEH Jiste], MEE (e, ALE)

oy
o

e

1

0x

o

i

Iz

o
©
Jo

02

\O

Jo

ol

o

20155.2; 19, 88 D& s&tEH MEZ, A=k, 2015.7.14.
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NE: 0l B2 RclUetd JI+=A0M E8ote S22 2ONEH0N UKL =2
AAUNAME ol=92 MAXNAME MHEZULCE 0f 822 20t 0 =2 2G4
S0 ==&

49. Nitokra affinis californica Lang, 1965 A&

Nitocra affinis f. californica Lang, 1965, p. 357, figs. 196-198; Kunz, 1975, p. 188, figs. 74,
75; Apostolov & Marinov, 1988, p. 234, figs. 92-93.

Nitokra affinis californica: Chang & Yoon, 2008, p. 121, figs. 5; Chang, 2009b, p. 213, fig.
89; Chang, 2010, p. 81, fig. 35.

ZEWR: 19, B ARMAl AISO AFR2l, ABHESRGEHER), 2013.7.2; 19,
HZFEA OHEE =X, ZNsH+-SF, 2014626, 19, HFAl LT0 AZ2,
N BIEH AL, 2014.6.24.

=X st=, &0t=Z 2|3}, 2Jt2l0t, 0=

DE: 0IB2 M 1 XA M 5 A= JtAl= &2 Hel(Nitokra spinipes) 2t
SAFGHXICH, X 4 SXI AKX M S OHCIS Z2A/Z22 =0 ek A P8
= UCH FAAE = (Nitokra affinis californica)= 01 OtCI0l 8 JH<
IMAIZEE JHND /e, eluetol JI5E 0 52 g ss2 2F
7002 JtAIZR2S JHAICE

50. Nitokra koreanus Chang, 2007 =2 &4 gd
Nitokra koreanus Chang, 2007, p. 247, figs. 2-3; Chang & Yoon, 2008, p. 125; Chang, 2009b,
p. 218, figs. 92-93; Chang, 2010, p. 86, figs. 38-40.

2EWMZ: 19, detde g2

OF

KNS srE el (28 ), 2015.5.1.

H:

ro

)
)

Rl
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rlon

nE: 0 3 €2 g0 3AA OIxles J=%92 MAXUA oAl
Al

LTI Botcte A2 LA XM UALHChang 2009b, 2010).

Family Canthocamptidae Brady, 1880 & &=L 8g
Subfamily Canthocamptinae Brady, 1880 S& &=~ 2d OFut

Genus Mesochra Boeck, 1865 28 &LLHy| =

2 Al E: Mesochra lilljeborgii Boeck, 1865

o
A
>

ZET Y £H(Mesochra)2l E0il CHEt 2 4 2 (Chang 2010)

1. M 1 8X WX H BN Otd=s 2AXS Z0IEC+ ZCH 2=
H5EXC A= UK 21T QLOIRUTE erermreeenenenneaaens 2

- M 1 X WX ®H BN OtCles 22X Z0120 & Xol O &=

H5EXS AXN= JWKL SETO QULCE cvevereeeeeeeeeeeeeeeeaas 3

o A 24 BXC AX A HM OICI= B2 X200 2 el JHAIS
DFEICH H 18X WAS 20O DICI2 OIROI R QUCH -wereesesessesecsnenes

ru

.......................................................... =] %éF_/'\_i%' E‘-” M. suifunensis

- M 24 X2 2AX A S8 OtCl= 8r2Z JHEXelol 3 JHel JtAIE
JHACH M 18X WA= 342 OtLIZ OIF0 M RUC

A

1
J
>
m
o
>
0

3. M23&X WX Al 2R OtCIol 4002 &

- M 2-3 X WX Ml S CLCIO 3IHSl Z2/JtAIE JFEITE -weeeeennees
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51. Mesochra suifunensis Borutzky, 1952 sensu Lee & Chang, 2003 22 & 49

Mesochra suifunensis: Lee & Chang, 2003, p. 206, fig. 2; Chang, 2009b, p. 234, fig. 100;
Chang, 2010, p. 100, Fig. 44.

[non] Mesochra suifunensis Borutzky, 1952, p. 148, figs. 52, 53; Tai & Song, 1979, p. 207,
fig. 109.

ZEMS: 19, AXAl 232 WIS 2H2|(2HY), 2012.7.5; 209, HL ZAA|
& J

dFEH Alotel, 82w (I+=9), 2015.6.3.

&, Mesochra suifunensis = 2 AlOF, ==, 12l

o

fa )
=

2

I 2105 U CHBorutzky
1952; Tai & Song 1979; Lee & Chang 2003). 12{Lt, =S=31 st=2 HHM=2
Borutzky (1952)2 &JIME0 M 1WA S M OtCIQt M 2-3 &KX WXl = E1HH
OLCIS Z2/0 A2l ==0lM 22F XH0IE 2010 UACHLee & Chang 2003). O 2t
22 I0ls 22 20 EdFe 2JR0UM =5, £= - = 0ot

HEZ WAXNLD JALEZE S=1 8=2 JHHS2 AL TOE 22
=5

oh
o
HI
ol
rr
ol
[0
g

-

clLietiiide == =92 O&E=2 =4 45 m 2 NEOWA

o
2O A=0l(Lee & Chang 2003), = HANAE 20EW J=H0A 0l =0l

52. Mesochra hinumaensis Kikuchi, 1972 tX|0}22& 8y

Mesochra hinumaensis Kikuchi, 1972, p. 173, figs. 3-4 (citied from Chang, 2010); Chang,
2009b, p. 236, figs. 101-102; Chang, 2010, p. 102, figs. 45-46.

ZEMNZ: 19, B AIFA AIES 2352, SEEA St72LG(0+9), 2016.04.26.
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Al
i
I
L
ro
H

0

&: 0l 32 N 1 X2 SHUNAN FLL22EE = -HA|(M. bisetosa)2t IHE
AFSERICH Ml 2-3 X WXI2 OtXIS CHCIo EMote 222 =0AHd M2
X0l € 2 2ICHChang 2009b, 2010).

Family Lourinidae Monard, 1927 OHZ2&=-He ot

Genus Lourinia Wilson, 1924 D2 &AL Hy =

53. Lourinia armata (Claus, 1866) SH& 2 &g

Jurinia armata Claus, 1866, p. 25, pl. 2, figs. 15-24.

Ceyloniella armata: Sewell, 1940, p. 124.

Ceyloniella armata f. major Sewell, 1940, p. 329, figs. 77-78.

Ceyloniella armata f. minor Sewell, 1940, p. 331, fig. 79.

Lourinia armata: Lang, 1948, p. 1215, fig. 490; Vervoort, 1964, p. 304, figs. 120, 121b, c,
122-124; Yoo & Lee, 1993, p. 116, figs. 1-2; Lee et al., 2012, p. 82, figs. 53-54.

X 83, ZOEB 25, &Y MY, BHEY, S+

DE: 0 32 dAAHS o NGUAM 20 /A2, 2 XD s
20, M 5 X9 222 nelZ22o SEH, X2 Z2A0H0NM M2 XH0IE
20l UCHVervoort 1964). Yoo & Lee (1993)= <clLict0l 0 = E10tHA,
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feltet AlIgE2 nelZ2 1l It 0l™2l JIS=(0l, Vervoort 1964)1t &

Superfamily Cletodoidea T. Scott, 1905
Family Cletodidae T. Scott, 1905 £ &%=

st=4t &l W(Cletodidae)2| =0 CHE ZME
1. HM5EXN2 WSS &2

. AISEXNS WXYS aJto
2. HM1BXS WX X 25 DOl =22
AOICI2 OI2OIH QUCH-weeerereerereenes

- M1 X8 WAl = SR OFCIOo

HM1s22 4

Jon

3. M4EX WA= 10ICIZ 0IFHA U

- M4sX WA= 2002 0IFHA

3. M2 2dXe e &0 1042

LiXl= 30tCI2 OIFHA RUCH

Ol

g

oxshall & Halsey 2004)

B
A StE {JUCH -Paracrenhydrosoma

Ol OILIDY, LEHHES DO|Cherererere 2

(1
N
Pl
[w
02
»
lo
é
H
Ji
J3
ro

S 50ICR 02U QUL cereenneeeeermmmmereeemnmaaeeeeenns 3

228 JHNCH == M 3 EXS

...................................... Strongy|acron

- H 2 &2 2AX= & LEIN U2H 2 e 22E JHAILH A9

M 3EAX2 WA= 20tClZ 0IF

--------------------------------------------------- SNBSS HY = Enhydrosoma

- g M58 AXl= ®,

2=2 & ZE50 JAI =ALGHEH -

------------------------------------------------------------------------------- Geehydrosoma
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Genus Enhydrosoma Boeck, 1873 A& X8 Y|

I

Stas SNERSLHY = (Enhydrosoma)l S0l st 2ME
1 H1EX AKXl M HW OCle 52 Z2/0LAIE JFRICH -eeveeeennnnes
.................................................................................. E. kosmetron
- H1EX AKX M S OIClE 402 Z2/IFAIS JFRICE ceeeeeennnnnns 2
2. HM1E8X WX S M OtCl= 302 Z2/JtAIE JHEICE -veeeereneaes
........................................................ el Nl L-HY E. curticauda
- H1EX WX S HM OIClE 202 Z2/ILAIE JFRICE ceeeeemnnnnnns 3
3. M5 EXS UWXES ¢+25F AXNLCH #CH 21 0Ixtel 20l 1
TZO| U K GO L -vvreerrmmmnnreemmmnnaeeemmnnaaeeennnnaeeennnnaeeeeennns E. apimeon
- H 5 EX9 WXES 225 AXNEECH A0H &34 01X 20l 1O
TEO| D U O GFO| L} --vreeremnnrrrermmnnnreeemmnnnseernnnnaeeeeennnaeeennnnnaeeeennnnnnns 4
4 2 M 5 BX WAIGES ot Jt&EXtelol JtAI22el SIJI1E JHEICH
OIXtS Z0l= S ZZE2| ZOIZLE ZLh -ermrmrmrrrrrninenns E. robustum
- 22 M 5 X WXIGES oF JpEXE JtAI2e] SJI1E JHAX
2=C0h 0IXte 20l= 222 Z0I20H L E. coreana

54. Enhydrosoma curticauda Boeck, 1873 &gl | &Y

Enhydrosoma curticauda Boeck, 1873, p. 54; Lang, 1948, p. 1264, fig.

1967, p. 172, fig. 67; Gee, 1994, p. 84, figs. 1-8, 9A, 11, 12.
Enhydrosoma curticadudatum: Sars, 1909a, p. 298, fig. CCV.
[non] Enhydrosoma curticauda: Kim, 2013, p. 96.
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ZHEMZ: 699, A& AHICEH =OHMH(37°24'N, 126°31'E; ==& 2 15m), 2012.6.22;
1599, 8g =& O XEH Z0HH(34°42'N, 127°32'E; ==& 2F 10m), 2015.5.11.

. gt=, ZHel, =290l 8=, 298, 5&, 284, 0[E2|0L

ML

NE: 0 S8 =2 HFA0AN 2EE =8 AIS= Gee (1994)21 THIIM 22t
olotE, M 5 &KX, 0IX &2 =& E2sS0AM & ZXotch U,
felttetel &2 AtS Al e JHMI(Kim 2013)2t= & A&t
A0IE =2 . Gee (1994)2t Kim (2013)2 MHIIM22 Gt &2 SEAEHUHA
MZ X0IE UEHLHZDD RUCH Gee 2 AME2= 2212 & Z01Jt 0.52-0.58 um 2
HASE UEIWHXIEHLKim2 AMZ2= 850umZ O ZChGeel AlE= M24EX2
LAl M OLCIO LHISZ2E It L2 /[AX X2 Kim 2| Algs 012 JHAIL

UL Gee 2| AlE= M 4 sX2 2AX FHM OHCI0 WSZE2E JHXLD UK

3
Jo0
2
x
HT

2 X8 Kim 2 Al2= 018 JtAI12 UL 0lefst X022 20t Kim (2013)2)
LSELZE THEHM, T2 M=o g 2FE MBEIL

Ct.

HT
rr
0

ni
2

2]
ol

55. Enhydrosoma coreana Kim, Trebukhova, Lee & Karanovic, 2014

Enhydrosoma coreana Kim et al., 2014, p. 251, fig. 1-8.

DETD: 290, MY =& X0, X6HH(34°4272.02"N, 127° 32'4.78"E; #=41 10m,
LI, 2015.5.11.

A
H
o

=.
D&, Kim et al. (2014)2 X =2EHL-HY =(Enhydrosoma)lM F F, =
2l

ne|lE-HY(E. curticauda) 2t E. coreana Jt COE JSH FEE=
[

HEZ LASIZU UL A2 88 H2 E. curticauda Jb 24 F 0]

Collection @ chosun



pS|
[=]

=20

=
= —/ —i

dedotd 0l

(=]}
I

OR
min
nio

—_
[—

56. Enhydrosoma robustum Karanovic, Kim & Lee, 2015

Enhydrosoma robustum Karanovic et al., 2015, p. 469, figs. 10-15.

ZEIMNZ:2099,583, M =& O XF2H XoHH(34°422.02"N, 127°32'4.78"E; =&
10m, LI#&), 2015.5.11.

2L 5t=,

NE: 0 52 dMNEES+CYHY =(Enhydrosoma)2l CHE2 S &, = Enhydrosoma

apimelon, E. kosmetron %2t

Zotthe L& MEWA 2205 UCH Enhydrosoma robustum 2|

=

—

ot
|

S EHoIXEt
AL

tn

Ct

U |.¢

Genus Limnocletodes Borutzky, 1926 J|== L

EH
=2

cl

=
=

2 Al E: Limnocletodes behningi Borutzky, 1926

St=4k DxZE LYl = (Limnocletodes)2l S0l CHst AT

1. 2 M58X JIUHXS erZ JtEItelol 1042 22 E
----------------------------------------------------- ZAUIIEE> Y

- &3 M5 EX JIWXIC otz JtEX2I0 200 22E
........................................................... AR ALY
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QAR = Aolel

HAAUAME ool /AXIS O AEHOIA O S0 ME, =0l

(Chang 2010)
JHECE

dl L. angustodes



57. Limnocletodes behningi Borutzky, 1926 J|4+2 &4 g

Limnocletodes behningi Borutzky, 1926, p. 213, figs. 1-6 (cited from Lang 1948); Lang, 1948,
p. 1321; Borutzky, 1952, p. 378, fig. 103: 16-32; Shen & Tai, 1962, p. 399, figs. 33-45;
Shen & Sung, 1965, p. 176; Wells, 1971, p. 516, figs. 27-34; Tai & Song, 1979, p. 289,
fig. 162; Apostolov & Marinov, 1988, p. 315, fig. 123: 2a—k; Lee & Chang, 2007, p. 256,
figs. 2-4; Chang, 2009b, p. 334, figs. 170-172, pl. 11D; Chang, 2010, p. 201, fig. 104—

106.

Limnocletodes secundus Sewell, 1934, p. 101, fig. 11(cited from Chang 2010); Lang, 1948,
p. 1323.

ZEMZ: 19, SE Btz 0IFEH Weal, JII28 8Ll &), 2012.6.23; 829, CIA

dot guad fSal, BHRH==E, 2012.74; 12, )l S22 EEH
, GEE(Y), 2012.7.17; 19, &g M= 3T Sl E), 2013.4.9;
12, 38 Nd2 s S8, ssdEd=SH(AE, LE), 2013.8.13; 322,
B &2, AXEZ(2HE), 20139.19; 19, 88 Al

8.

18; 1192, &8y etz XNxes, Nk,

2016.5.22
EE: &= =2, €2, dAIOKEtATIH), 21%, =Jtel0t, F0tL 0ot
UE: 0 S=2 A M 5 X2 VWA 2 el 228 I A= Z0A

Limnocletodes wellsi Gee, 1998 2t Jt& = AtotXIEH M 4 X2 X S M
OLCIOl =Mote 222 =0A A2 X0IE LIEIHCHLee & Chang 2007).
Wells (1971)= L. secundus Sewell, 1934 £ J|=2&=S-8 22 junior synonym 22
Helotd 20, Ol= Chang (2010)0l 26t OISO /MCE 24 LE Gee (1988)=

& XIS species inquirenda 2 M| CHoH AL

I
—

ar

o
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58. Limnocletodes angustodes Shen & Tai, 1963 ZCHI| £ &4 -y

Limnocletodes angustodes Shen & Tai, 1963, p. 425, figs. 47-54, figs. 47-54; Tai & Song,
1979, p. 291, fig. 163; Lee & Chang, 2007, p. 260, fig. 5; Chang, 2009b, p. 339, fig. 173;
Chang, 2010, p. 206, fig. 107.

HEMS: 19, 85 ZSAl X Aotel, 82 (J1+=9), 2015.4.18.

o
H

=Y ==,

DE: 0] =2 Shen & Tai (1963)0I 2501 ZE20IM H2O=2 JI=CUCH,
Q=] BIROIM XE SDEUCH Lee & Chang (2007)2 324 AIZ D}
AIWED M 5 BX AKX FAWAL K0S HOICID SIAXC, H 4 EX
WXiel OHKIS OICIol =XHote 22° LOIMAME 28 X0/2 LEHWD
QUL

Genus Kollerua Gee, 1994 WOIEE L HY &£
24| F: Kollerua radhakrishnai (Reddy, 1979)

59. Kollerua longum (Shen & Tai, 1979) W0t=& 4+

Enhydrosoma longum Shen & Tai, 1979, p. 234, fig. 2; Tai & Song, 1979, p. 270, fig. 151.

Kollerua longum: Gee, 1994, p. 106; Lee & Chang, 2007, p. 262, figs. 6-8; Chang, 2009, p.
341, pls. 11E, F, 27D, figs. 175-176; Chang, 2010, p. 209, figs. 108-109.

HEMZ: 19, I SAZ EsH HEel, SEL (ML), 2012.7.17; 1@, BII=
S&Z G488 dMal, S=(LIE, AtE), 2012.7.17; 229, &I Sd=Z EEH
cl, 98k, EGCloi==H(AtE, LIE), 2012.7.17; 109¢, &g A==z HH
gscl(2Hg), 20134.9; 19, 8 2= AMXEH HEl(2HE), 2013.9.16; 592, 14,

de olgz SXNE AFHel(RY), 2015.5.1; 229, 14, &g A== 2aldH
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ZARI(3HY), 2015.5.3; 299, HE Ol=Al 2 0|=2l, 2016.5.29; 299, A<

dote SEH, S5, HoHHEE, 2016.6.1.

o,

NE: GNEZSLHY £H(Enhydrosoma)ll EE=0 e MEBEE S0t Gee
(1994)= H 4 XS WXIJt & 0t 0IR& 5 Z2 =88 = Us
NOEELEC-YE E(Kollerua)2 MZO0l  CHSJACH  NOFEERS LYY
X 2AX, & M5 EXNS SEHAEHM Oet 2HESY A2

2
7E2& % UCH(Lee & Chang, 2007; Chang, 2010).
Genus Strongylacron Gee & Huys, 1996
24| F: Strongylacron buchholtzi (Boeck, 1873)

60. Strongylacron glabrum Kim, Jung & Yoon, 2016 (Figs. 60-68)
Strongylacron glabrum Kim et al., 20164, p. 1, figs. 2-10.

Type locality. Namdong-ri (34°21.666'N, 126°09.449'E), Imhoe-myeon, Jindo-gun,
Jeollanam-do, Korea.

Materials examined. Holotype ¢ (NIBRIV0000326503) and allotype ¢
(NIBRIV0000326504), both undissected and preserved in 99.9% ethyl alcohol. Paratypes:
299 (NIBRIV0000326505, NIBRIV0000326506) and 2 J4dJ (NIBRIV0000326507,
NIBRIV0000326508) dissected and mounted on each slide, respectively. All materials were
collected from mud flats on type locality on 9 April 2013.

Additional materials. 15 99, Songseok-ri, Haeje-myeon, Muan-gun, Jeollanam-do, Korea
on 9 April 2013; 2 99, Noil-ri, Gwayeok-myeon, Goheung-gun, Jeollanam-do, Korea on 30
Apr. 2013. For the photographs of SEM: 4 9 and 2 4, Sinyong-ri, Aphae-myeon, Sinan-
gun, Jeollanam-do on 6 April 2012. All materials collected from sediments composed of mud

or muddy sand on each locality.
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Description. Female. Body (Figs. 60A, B, 66A) semi-cylindrical, tapering posteriorly, with
inconspicuous boundary between prosome and urosome; total length including tip of rostrum
and caudal rami from 889.1 to 923.1 um (mean 905.3 um, n = 3) in lateral view. All somites
covered with fine setules on surface; posterior border with row of setules except for anal
somite. Rostrum (Figs. 61A, 66E) well-developed, fused to cephalothorax basally, slightly
recurved dorsally, with pair of subapical sensilla; anterior margin rounded, naked, slightly
concave midway; posterior surface with tube pore.

Prosome (Figs. 60A, B, 66B-D) 4-segmented, comprising cephalothorax and 3 free
pedigerous somites. Cephalothorax slightly shorter than succeeding somites combined, with
8 rod-like projections. Each posterior border of 3 free somites (Fig. 66C) with 8, 10, 8 rod-
like projections bearing sensillum, respectively.

Urosome (Figs. 60A, B, 62A) 5-segmented, comprising P5-bearing somite, genital double-
somite, and 3 postgenital somites. P5-bearing somite with 8 rod-like projections bearing
sensillum on posterior border dorsally. Genital double-somite, dorsal and lateral surfaces
completely divided by suture, but ventral surface (Fig. 62A) partially fused; each posterior
border with 6 and 8 rod-like projections bearing sensillum, respectively. Genital field (Fig.
62D) with vestigial P6 represented by seta. Urosomite 4 with 6 rod-like projections bearing
sensillum on posterior margin. Urosomite 5 with pair of lateral protrusions covered with
setules. Anal somite (Fig. 64D) with semi-circular operculum bearing pair of 2 setae and 1
row of setules on posterior margin; lateral margin of each side with extra tube pore.

Caudal rami (Figs. 64D, 67E, F) cylindrical, tapering posteriorly, as long as anal somite in
length, with 2 tube pores and 7 caudal setae: lateral seta | along with seta Il inserted in
proximal fifth of ramus; seta Il half of caudal ramus in length; seta IV small, fused to well-
developed seta V at its base; seta V 3.0 times as long as caudal ramus; seta V1 shortest, located
at inner distal corner; seta VI located in dorsal surface proximally, articulated basally.

Antennule (Figs. 61B, 66F) 5-segmented, short, blunt; surface (Fig. 67A) ornamented with
small papillae. Segment 1 short, with 3 rows of setules on surface and row of stout spinules
on anterior margin. Segment 2 longest. Segments 3 and 5 with aesthetasc fused to seta at its
base, respectively. Segment 4 shortest. Setal formula as follows: 1-[1], 2-[8], 3-[7+ae], 4-[1],
5-[10+ae].

Antenna (Figs. 61C, 67B). Coxa small. Allobasis long, with 2 abexopodal setae; antennary

177

Collection @ chosun



exopod small, peduncle-like, with long bipinnate seta. Endopod 1-segmented, slightly shorter
than allobasis; anterior margin with row of setules, row of subdistal spinules, and 2 spines;
distal margin with 5 non-geniculate spines, 1 slender seta, and 1 tube pore; surface with row
of spinules distally.

Mandible (Fig. 61D). Coxal gnathobase well-developed, with 3 bicuspid teeth; outer distal
corner broad, rounded; surface with group of setules. Palp 1-segmented; basis with 2 short
and 1 long plumose setae; exopod and endopod fused to basis, each represented by plumose
seta.

Maxillule (Fig. 61E). Praecoxa with patch of setules on surface; arthrite armed with 5
spines on distal margin, 1 pinnate seta on lateral margin and 2 tube setae on anterior surface.
Coxal endite with 1 stout bipinnate and 1 slender setae; surface with row of spinules. Basal
endite with 6 elements, 1 row of spinules and 1 row of setules. Both rami incorporated into
basis, each represented by 1 plumose and 1 naked setae.

Maxilla (Fig. 61F). Syncoxa with 1 row of setules and 1 patch of setules along outer margin,
bearing 2 endites: proximal endite with 2 stout pinnate (one fused to endite proximally) and
1 bare setae; distal endite with 1 pinnate and 2 bare setae. Allobasal endite forming claw like,
with 3 elements and 1 tube pore. Endopod incorporated into allobasis and represented by 2
setae. Exopod absent.

Maxilliped (Fig. 61G). Syncoxa with 3 rows of setules and 1 long bipinnate seta. Basis
elongate, with 2 rows of setules along palmar margin; outer distal margin with row of setules
distally. Endopod represented by claw, longer than length of basis, with accessory seta.

P1 (Fig. 62B). Coxa with row of spinules on anterior surface. Basis with 2 rows of spinules
on anterior surface, 1 outer seta, and 1 pinnate inner spine. Exopod 3-segmented, slightly
longer than endopod; each segment ornamented with rows of outer spinules and inner setules;
exp-1 and -2 with outer spine, respectively; exp-3 with 2 outer spines, 2 apical setae, and 1
posterior tube pore. Endopod 2-segmented; each segment ornamented with rows of outer
spinules and inner setules; enp-2 1.5 times as long as preceding one, and armed with 1 short
inner seta, 1 long apical seta, and 1 outer spine.

P2—P4 (Figs. 62C, 63A, B). Praecoxa with row of spinules on distal margin. Coxa with row
of spinules on anterior surface. Basis with 1 or 2 rows of spinules and 1 tube pore on anterior

margin, and 1 outer seta. Exopod 3-segmented; each segment ornamented with rows of outer
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spinules and inner setules; exp-1 and -2 without inner seta; exp-3 with tube pore on anterior

margin. Endopod 2-segmented; endopod of P4 very short and slightly exceeding end of P4

exp-1.
Setal formula of P1-P4 as follows:
Exopod Endopod
P1 1-0, 1-0, 11,2,0 0-0, 1,1,1
P2 1-0, 1-0, 11,2,0 0-0,0,2,0
P3 1-0, 1-0, 11,2,1 0-0, 1,2,0
P4 1-0, 1-0, 11,2,1 0-0,1,1,1

P5 (Figs. 63C, 67C, D) distinctly U-shaped, covered with fine setules. Baseoendopod with
anterior tube pore and peduncle bearing outer seta; endopodal lobe reaching to 2/3 of exopod,
with 3 pinnate setae, 2 tube pores, and 1 row of spinules. Exopod indistinctly separated from
baseoendopod, 3.5 times as long as width, with 1 anterior tube pore and 3 pinnate setae;
innermost seta shorter than exopod.

Male. Body (Figs. 64A, 68A, B) 700.0-934.1 um (mean 799.8, n = 3) in length, measured
from anterior margin of rostrum to end of caudal rami.

Urosomites 2 and 3 (Figs. 64B, 68A) not fused. P6 (Fig. 64B) asymmetrical, and with 2
rows of setules on posterior margin and plate on one side of body. Urosomite 3, ventral surface
asymmetrical ventrally, with 1 row of setules and 1 row of delicate setules.

Caudal rami (Figs. 64A, B, 68C-E) longer than female, 1.9 times longer than anal somite
in length.

Antennule (Figs. 65A, 68F) 6-segmented, subchirocer. Segment 1 with 3 rows of spinules
on surface. Segment 4 swollen; proximal corner with 1 row of spinules and 2 spines; small
peduncle on inner surface with aesthetasc and seta. Segment 5 shortest with protrusions at
distal corner. Each aesthetasc on segments 4 and 6 fused to seta at its base. Setal formula as
follows: 1-[1], 2-[8], 3-[10], 4-[12+ae], 5-[0], 6-[9+ae].

P3 (Fig. 65B). Endopod 3-segmented, modified; enp-2 with recurved apophysis at inner
distal edge; enp-3 small, with 2 plumose apical setae. Exp-3 with tube pore on anterior surface.

P5 (Fig. 64C). Baseoendopod and exopod confluent. Endopodal lobe very small, with 2
setae, 2 tube pores, and 1 row of spinules; inner seta half of outer one in length. Exopod with

1 tube pore and 3 setae, innermost seta approximately 1/3 of outermost seta in length (Kim et
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al. 2016a).

Distribution. The south-western coasts of South Korea.

Remarks. Gee & Huys (1996) redefined the taxonomic status of four Enhydrosoma species,
E. buchholtzi (Boeck, 1873), E. barnishi Wells, 1967, E. bifurcarostratus Shen & Tai, 1965,
and E. vervoorti Fiers, 1987, belonging to the buchholtzi-species group (see Gee 1994), and
they established two genera, Schizacron Gee & Huys, 1996 and Strongylacron Gee & Huys,
1996. These genera share a distinctive U-shaped female P5, which is known as a unique
structure of the family Cletodidae T. Scott, 1904, but they are typically divided in terms of
the structure of rostrum (Gee & Huys 1996). Schizacron is characterized by having a recurved
dorsally and markedly bifid anterior rostral margin, while Strongylacron’s rostrum is non-
recurved and has a broadly rounded anterior margin (Gee & Huys 1996). Additionally, they
recognized the presence of a row of fine setules on the anterior rostral margin as a significant
generic characteristic of Strongylacron. The genus Strongylacron was erected based on only
one species, St. buchholtzi, with a restricted distribution in the north Atlantic Ocean
(northwestern Europe and Canada) (Boeck 1873; Sars 1909a; Willey 1929; Wells 1963; Gee
& Huys 1996).

In the genus Strongylacron, the presence of fine setules on the anterior margin of rostrum
seems to be not a generic characteristic but a specific feature to distinguish species. In related
genera such as Cletodes Brady, 1972, Enhydrosoma Boeck, 1873, and Schizacron Gee &
Huys, 1996, the rostrum of most species are usually naked except for Cletodes macrura Fiers,
1991 and Schizacron barnishi (Wells, 1967) (Wells 1967; Fiers 1991; Gee 1994; Gee & Huys
1996). There is additional differences on the position of the tube pore on the caudal rami
between St. glabrum Kim, Jung & Yoon, 2016 and the generic diagnosis given by Gee &
Huys (1996). The tube pore on outer margin is located proximally in St. glabrum, while it is
inserted medially in the generic diagnosis (Gee & Huys 1996).

Nevertheless, St. glabrum can be placed in the genus Strongylacron without doubt based
on its possession of the following morphological features: (1) each third exopodal segment of
P1-P4 with four, four, five, five setae/spines, (2) rostrum with non-recurved anterior margin
dorsally, (3) a minute antennary exopod with a pinnate seta, (4) female P5 distinctly U-shaped,
(5) a recurved apophysis on the second endopodal segment of male P3, and (6) two apical

setae on the third endopodal segments of male P3.
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Strongylacron glabrum shows many differences from St. buchholtzi, including: (1) the
anterior margin of the rostrum is slightly concave in the middle and naked between sensilla
(vs. having row of fine setules (Sars 1909a, pl. CXCVIII, R + al.; Gee and Huys 1996, Fig.
1B)); (2) the outermost seta on the distal margin of the antennary endopod is stout as
neighboring one (vs. slender than the neighboring one (Sars 1909a, pl. CXCVIII, a2.; Gee &
Huys 1996, Fig. 1C)); (3) the mandibular basis has one long and two short setae (vs. two long
and one short setae (Gee & Huys 1996, Fig. 3B)); (4) the mandibular gnathobase does not
have one plumose seta (vs. having a short and stout pinnate seta (Gee & Huys 1996, Fig. 3B));
(5) caudal seta V1 is shorter than seta IV in length (vs. seta VI is longer than seta IV (Sars
1909a, pl. CXCVIII, F.; Gee & Huys 1996, Fig. 2A)); (6) the tube pore on outer margin of
caudal rami is proximally inserted (vs. medially (Gee & Huys 1996, Fig. 2A)); (7) the length
to greatest width ratio of caudal ramus in male is about 3.6:1 (vs. 2.6:1 (Gee & Huys 1996,
Fig. 2B)); (8) the length to greatest width ratios of female P5 exopod and endopodal lobe are
approximately 3.5:1 and 2.7:1, respectively (vs. at most 3.0:1 and 1.8:1, respectively (Sars
19093, pl. CXCVIII, p5.; Gee & Huys 1996, Fig. 3D)); (9) the innermost seta on female P5
exopod is shorter than the length of exopod (vs. longer than exopod (Sars 1909a, pl. CXCVII],
p5.; Gee & Huys 1996, Fig. 3D)); (10) the outermost seta on the endopodal lobe of male P5
is reaching half of the middle one on exopod (vs. slightly shorter (Gee & Huys 1996, Fig.
4C)); (11) each posterior border of the prosomite has eight or ten rod-like projections (vs. 14—
18 (Gee & Huys 1996, Fig. 1C)).

Members of the family Cletodidae are known as mud-burrowers from shallow and
sublittoral marine habitats (Por 1986; Boxshall & Halsey 2004; Kim et al. 2014; Song et al.
2014). Strongylacron species were also reported from muddy bottoms. Strongylacron
buchholtzi was known from intertidal and sublittoral (depth of 20 m) habitats on the Atlantic
Ocean (northwestern Europe, Canada) (Boeck 1873; Sars 1909a; Willey 1929; Wells 1963;
Gee & Huys 1996). Strongylacron glabrum was found from intertidal mudflats on the south-

western coasts of South Korea (Kim et al. 2016a).
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Fig. 60. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, habitus, dorsal; B.
habitus, lateral. Scale bar: 100 um (cited from Kim et al. 2016a).
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Fig. 61. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, rostrum; B, antennule;
C, antenna; D, mandible; E, maxillule; F. maxilla; G, maxilliped. Scale bars: 50 um (cited
from Kim et al. 2016a).
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Fig. 62. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, urosome except P5-
bearing somite, ventral; B, genital field; C, P1; D, P2. Scale bars: 50 pm (cited from Kim et
al. 2016a).
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Fig. 63. Strongylacron glabrum Kim, Jung & Yoon, 2016, female. A, P3; B, P4; C, P5. Scale
bar: 50 um (cited from Kim et al. 2016a).
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Fig. 64. Strongylacron glabrum Kim, Jung & Yoon, 2016, male: A, habitus, dorsal; B,
urosome, ventral; C, P5. Female: D, anal somite and caudal rami, dorsal. Scale bars: 50 um

(C, D), 100 um (A, B) (cited from Kim et al. 2016a).
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Fig. 65. Strongylacron glabrum Kim, Jung & Yoon, 2016, male. A, antennule; B, P3. Scale
bars: 50 um (cited from Kim et al. 2016a).
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Fig. 66. Scanning electron microscope photographs of Strongylacron glabrum Kim, Jung &

Yoon, 2016, female. A, habitus, ventral; B, prosome, dorsolateral; C, thoracic somites 24,
dorsolateral; D, cephalothorax, ventral; E, rostrum, anterior; F, antennules, dorsal (cited from
Kim et al. 2016a).
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Fig. 67. Scanning electron microscope photographs of Strongylacron glabrum Kim, Jung &

Yoon, 2016, female. A, surface of antennules, dorsal; B, antennary endopod; C, D, P5; E,

caudal rami; F, caudal setae I, Il and tube pore (arrow) (cited from Kim et al. 2016a).
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Fig. 68. Scanning electron microscope photographs of Strongylacron glabrum Kim, Jung &
Yoon, 2016, male. A, habitus, dorsal; B, cephalothorax and thoracic somite 2, dorsal; C, anal
somite, dorsal; D, proximal part of caudal ramus; E, distal part of caudal ramus, dorsal; E,

antennule, ventral (cited from Kim et al. 2016a).
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Table 2. Morphological differences between Strongylacron buchholtzi and S. glabrum (cited
from Kim et al. 2016a)

Character S. buchholtzi S. glabrum
Body
length (um)? 500-810 889-923
Prosomite
number of rod-like projections on posterior 14-18 8-10
border
Rostrum
anterior margin with row of fine naked
setules

Antenna
outermost seta on distal margin of endopod slender stout
Mandible
gnathobase with seta without seta
basis with with

2 long, 1 short 1 long, 2 short
P5
exopod, length ratio to greatest widthQ at most 3.0:1 approximately

3.5:1

endopodal lobe, length ratio to greatest at most 1.8:1 approximately
widthQ 2.7:1
length of outer seta to baseoendopod to slightly short half

middle seta on exopodd

Caudal ramus

position of tube pore on lateral margin median proximal

seta II1, length ratio to caudal ramus9 1.11 04:1

seta VI, length ratio to caudal ramus? 0.84:1 0.3:1

length ratio to greatest width & 2.6:1 3.6:1
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Genus Paracrenhydrosoma Gee, 1999

2 Al E: Paracrenhydrosoma maccalli (Schizas & Shirley, 1994)

61. Paracrenhydrosoma kiai Song, Dahms, Lee, Ryu & Khim, 2014
Paracrenhydrosoma kiai Song et al., 2014, p. 2, figs. 2—-7.

DETE: 400, B SYA SAD, SHAT(2A 10m, LIZE), 2014.3.24; 790,
de =& W XA2H(=4 12m, LI&), 2015.5.11
I 5=,

11 & Paracrenhydrosoma =2 Gee (1999)0l 2l Mz& 2z &3

-

£ 2 Acrenhydrosoma =1t R ALSHAI2F, HE2EC| 21, &2 E0| SEO FHE0
BHXIE &, & 2g& 0|0tE, 282 =X 0 4012 228 JiXle &, M18X

LHXIS & B CLCIo 3 JHel 22 E JtXl= &, &3 M 5 X 2AX0 2 4

l

d2E IJXeE A A2 X0IE UEHHCH 0 &2 S22 X2 224
Ol0tE2 EH, 282 =XI9 OtCl=2 22=, 0IXt2 20], &3 &

220 EJFNM MZE XO0IE LIEHHCHSong et al. 2014). 2 HAPO0UAN &Z &t
Nae 2= HZ0lM Songetal. (20014)2] D[22 & L XIGHAUALCEH

Genus Geehydrosoma Kim, Trebukhova, Lee & Karanovic, 2014

2 Al E: Geehydrosoma intermedia (Chislenko, 1978)

62. Geehydrosoma intermedia (Chislenko, 1978)
Enhydrosoma intermedia Chislenko, 1978, p. 185, figs. 17-18.
Geehydrosoma intermedia: Kim et al., 2014, p. 264, figs. 9-19.
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ZEMZ: 19, 8 22 LW AN, SLE(ZET L), 2012.5.21; 6292,

Ol QFHICH ZXGHCH(37°24'N, 126°31'E; =41 2F 15m), 2012.6.22; 19, 18
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CIAUCH Kim et al. (2014)2 St=1t HAIOF JHMIZ ALOIGI EHEHA XIOIJF SHES

Bolotdl, M 5 SN2 IIHtAEEEY 240F CO0oIEHE

o
=]

Geehydrosoma ct= &l

HESZ

SACE HWAIZHM II=E G. brevipodum (Gémez,

200)F O 0 EEEUCH = APOME XOHH(QIE I OfXiBH=o!
NE

OtLlet Z=2Ztti X0l

G. intermedia 2t ME Y=, =2 LIE
M =

o e Hez ==&

FIF

>
ol

Family Nannopodidae Brady, 1880

&= A Nannopodidae 2t2| =0f| CH8F HM I

ME A

1. M24EX9 AX= 30tCIZ OIF0HM UCH &= M5 sX2 WSO

2 HM3&X UWXe 10t0l2 OIFOHA ACH-N0tEE =2l = Nannopus

- H3EXN WX= 20tCI2 OI2HM UCH -ravrerermararans Ilyophilus comb. nov.
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Genus Huntemannia Poppe, 1884

2 AlE: Huntemannia jadensis Poppe, 1884

63. Huntemannia doheoni Song, Rho & Kim, 2007
Huntemannia doheoni Song et al., 2007b, p. 38, figs.1-6.

g EHot= ARH R2Ee|, BelEols==E(AtE), 2012.6.23;
), 2012.6.23; 299, &I

[, ZZeloi==2Z (A, LIZ), 2012.7.17; 14, 8 &&=

¥}
+O
Of
o
&9
e
H Ol
0
HT
e
0%
N
o
e
<
H
1][¢
o
|l
rm
o
Im

1JZF: &M Huntemannia =0ll= Huntemannia jadensis Poppe, 1884, H. micropus,
Monard, 1935, H. lacustris Wilson, 1958, H. biarticulatus Shen & Tai, 1973, H. doheoni
Song, Rho & Kim, 2007 2| 5& 2t0| JIS&0 QUCHL 2 =2 3 Z0l, HM24E8X
QX OtCI=2 =2cl =%, M 24 8X=2 X0l EXHot=
JtAIS] dH0ld =29 &20 et A2 22 = ULH 50l, H. doheoni
OrXI9y &80l =31 X 34 X X0 =Set e JHAIE JHd TOE S
“EE £ UCHSong et al. 2007b).
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Genus Nannopus Brady, 1880 W02 &2y

I

64. Nannopus sp. nov. (Figs. 69-72)

Type locality. Intertidal flats around Jindo Island (34°21'49.48"N, 126°9'43.68"E);
Namdong-ri, Imhoe-myeon, Jindo-gun, Jeollanam-do, Korea.
Material examined. Holotype @ (NIBRIVV0000470371), dissected on seven slides. Allotype

4 (NIBRIV0000470372), dissected on 12 slides. Paratypes: 19 (NIBRIV0000470373),
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dissected on four slides; 19 (NIBRIV0000470374), dissected on two slides; 1&
(NIBRIV0000470375), dissected on two slides. All materials examined were collected from
the type locality on 9 April 2013.

Description. Female. Habitus (Fig.69A) semi-cylindrical, depressed, tapering posteriorly,
and usually rolling up when preserved in alcohol; total body length measured from tip of
rostrum to end of caudal rami 662 pm long; prosome 1.8 times as long as urosome. Surface
covered with dispersedly small cuticular ellipsoid and with ridges except anal somite; ridges
(Fig. 69D) composed of cuticular ellipsoid. Posterior margin of each somite except anal
somite dentate. Rostrum (Fig. 70A) triangular, fused to cephalothorax, and reaching
midlength of second segment of antennule; apex rounded bluntly, furnished with setules on
posterior margin; lateral margin with notch at one third anteriorly and paired sensilla.
Cephalothorax tapering anteriorly, as long as three succeeding somites combined, about 224
um in length; surface and posterior margin with paired sensilla; surface with 2 ridges; P1-
bearing somite partially exposed in lateral view. Each pedigerous somite with posterior part
protruded gradually. Prosomites bearing P2-P5 with 8, 6, 8, 6 ridges on dorsal surfaces,
respectively. Urosome (Fig. 69B, C) tapering posteriorly. Genital-double somite (composed
of genital somite and urosomite 3) slightly shorter than 2 succeeding somites combined;
partially fused ventrally, but divided dorsally and laterally by transverse chitinous stripe;
posterior margin of urosomite 3 dentate ventrally, with four sensilla; dorsal surface of
urosomites 2 and 3 with 4 and 6 ridges, respectively; genital field (Fig. 69F) with separate
genital organs on each side, each with 1 plumose seta representing P6. Urosomite 4 with 6
ridges on dorsal surface, 2 pairs of sensilla on ventral surface; posterior margin dentate.
Urosomite 5 without sensilla on posterior margin. Anal somite about 2 times as long as
preceding one, with 1 pair of sensilla on dorsal surface, 2 pairs of sensilla on ventral surface;
operculum well-developed, covered with minute setules; dorsal posterior margin with row of
setules.

Caudal rami (Fig. 69E) cylindrical, tapering posteriorly, about 1.5 times as long as wide,
and with row of setules on inner margin, 7 accessory setae; setae | and Il bare, small; seta Il1
bare slightly longer than ramus in length; seta IV pinnate, as long as seta Ill; seta V well-
developed, pinnate, about 3 times as long as caudal ramus in length; seta VI minute, naked:;

dorsal seta VI articulated, slightly longer than seta IV in length.
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Antennule (Fig. 69G) short, robust, 5-segmented. First segment short, robust, covered with
papilla, and with 1 row of setules, 1 row of spinules and 1 small seta. Second segment longest,
with 2 rows of setules and 9 setae; surface covered with papilla. Third segment with several
setules, 7 setae and 1 aesthetasc. Forth segment smallest, with several setules and 1 seta. Fifth
segment about three times as long as preceding one, with 9 setae, 1 aesthetasc, and several
setules. Each aesthetasc on both third and fifth segments fused basally to slender seta.

Antenna (Fig. 70B). Coxa small, with patch of papillae and 1 row of setules. Allobasis with
2 plumose setae on abexopodal margin; surface covered with minute spinules. Exopod 1-
segmented, short, with 4 bare setae. Endopod shorter and narrower than allobasis; abexopodal
margin with 1 row of long spinules midway, 1 row of small spinules and 2 stout elements;
inner margin with hyaline frill subdistally; distal margin with 1 hyaline frill and 4 elements.

Mandible (Fig. 70C). Gnathobase well-developed with 2 rows of setules; broad cutting
edge armed with 1 main bicuspid, 3 bicuspid, and 1 recurved teeth; inner distal corner with 2
pinnate setae, which fused basally and inner one armed with 2 pointed process. Palp 1-
segmented, broad; surface covered with rows of long spinules; basal endite with 2 long
plumose setae; exopod small, fused to basis, with 1 apical seta; endopod incorporated into
basis, represented by 2 small setae.

Maxillule (Fig. 70D). Praecoxa with 1 row of spinules on surface and 1 row of setules on
outer margin; arthrite well-developed, armed with 6 stout, 1 pinnate and 1 naked spines on
distal margin, and having 1 long recurved, 1 slender pinnate setae along medial margin;
surface with 2 parallel setae anteriorly and 1 tube pore posteriorly. Coxa with 1 row of
spinules anteriorly; endite small, armed with 2 rows of spinules, and with 2 apical elements.
Basal endite elongate; surface armed with 1 row of spinules anteriorly and with 2 uniplumose
setae; distal margin 1 stout unipinnate and 2 naked setae. Exopod 1-segmented, fused to basis,
with 2 apical setae. Endopod incorporated into basis, represented by seta.

Maxilla (Fig. 70E). Syncoxa with 2 rows of spinules along outer margin and 2 endites;
proximal endite with 3 spinulose setae, two of which fused to endite; distal endite with 1
naked and 2 spinulose setae. Basal endite drawn out into claw, with 1 long seta; surface with
1 row of spinules. Endopod 1-segmented, confluent with basis, with 2 long apical setae.

Maxilliped (Fig. 70F) 3-segmented, subchelate. Syncoxa elongate, with 1 small seta on

inner distal corner and 5 rows of spinules on surface. Basis elongate, ovate, slightly longer
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than preceding one, with 1 row of setules at distal corner and 2 rows of spinules along palmer
margin. Endopod 1-segmented, small, with 1 claw bearing row of spinules and 2 accessory
setae.

P1 (Fig. 71A). Intercoxal sclerite wide; proximal margin convex midway. Praecoxa
triangular, with row of setules on distal margin. Coxa small, wide, and with 2 rows of spinules
along distal margin. Basis with 3 rows of spinules on anterior surface; distal margin concave;
inner spine pinnate distally, with small seta; outer peduncle with 1 naked seta. Exopod 3-
segmented; each segment armed with outer spinules and inner setules; exp-1 and exp-2 with
1 pinnate outer spine, respectively; exp-3 with 2 outer spines and 2 apical setae. Endopod 2-
segmented vestigially; anterior surface fused, but posterior one with chitinous suture;
proximal segment with 1 row of spinules at outer distal corner, 1 pinnate apical spine, 1
delicate inner seta; delicate inner seta inserted on posterior surface.

P2 (Fig. 71B). Intercoxal sclerite wide; proximal margin slightly convex midway. Coxa
small, wide, and with 2 rows of spinules. Basis longer and narrower than coxa, with bare outer
seta. Exopod 3-segemented; each segment armed with outer spinules and inner setules; exp-
1 with long pinnate seta on outer margin; exp-2 with 1 plumose inner seta and 1 pinnate outer
spine; exp-3 with 2 outer spines, 2 apical setae, and 1 inner seta. Endopod 2-segmented; enp-
1 with 1 row of spinules at inner distal corner; enp-2 with 1 row of spinules along distal
margin, 1 pinnate apical spine, and 1 bare inner seta.

P3 (Fig. 71C). Intercoxal sclerite wide and slightly concave. Coxa smaller than that of P2,
with 2 rows of spinules. Basis with 2 rows of spinules on anterior surface; outer seta very
long and plumose. Exopod 3-segmented; each segment armed with outer spinules and inner
setules; exp-1 and exp-2 similar to that of P2; exp-3 with 2 outer spines, 2 apical setae, and 2
inner setae. Endopod 1-segmented, very small, with 1 small apical seta.

P4 (Fig. 71D). Intercoxal sclerite similar to that of P3. Coxa with 1 row of spinules on
anterior surface. Basis with 2 rows of stout spinules and 1 row of minute spinules on anterior
surface; outer seta similar to that of P3. Exopod similar to that of P3 except for exp-3; inner
seta on exp-3 stout and pinnate distally. Endopod smaller than that of P3.

P5 (Fig. 71E). Baseoendopod wide, plate-like, and with 1 row of setules on posterior
surface and 3 plumose setae on distal margin; innermost seta on distal margin pinnate distally;

endopodal lobe not extended; outer peduncle with 1 row of setules and 1 long plumose seta.
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Exopod 1-segmented, rectangular, and with 4 setae; innermost seta on exopod well-developed,
fused to exopod; posterior surface with 2 rows of setules.

Male. Habitus (Fig. 72A) similar to that of female, but smaller than female; total length
500 pm in lateral view; genital somite and third urosomite separate.

Antennule (Fig. 72B, C) 5-segmented, haplocer; first segment small with 1 row of spinules
and 1 minute seta; second segment with 9 setae; third segment triangular in shape, with 1 row
of spinules proximally and 8 setae; fourth segment stout, semi-ovate, with 6 setae and 2
peduncles; large peduncle on forth segment with 1 seta and 1 aesthetasc, small one with 1
seta and 1 spine; fifth segment smallest, tapering distally, with 7 setae and 1 aesthetasc; each
aesthetasc on fourth and fifth segments fused seta basally.

P5 (Fig. 72D). Baseoendopod small, with 3 peduncles each with apical seta; innermost seta
on baseoendopod stout; outer peduncle with 1 long unipinnate seta. Exopod fused to
baseoendopod, with 2 unipinnate and 2 naked setae.

P6 (Fig. 72D) symmetrical, small, with 1 unipinnate and 1 bare setae on apical margin.

Remarks. To date, there are several obvious discrepancies between the definition of the
genus Nannopus by Brady (1880) and the concept of the genus accepted presently (Canu 1892;
Scott 1902; Sars 1909a; Gurney 1932; Shen & Tai 1964; Wells 1971; Kikuchi & Yokota 1984;
Kornev & Chertoprud 2008; Fiers & Kotwicki 2013; Vakati et al. 2016 etc.). Brady (1880)
described that “inner branches of the third and fourth pairs rudimentary, and consisting only
of a few setae” in the definition of the genus Nannopus and “In place of the inner branch of
the third and fourth pairs is a small tubercle, which gives attachment to a long plumose seta
and two or three very small cilia” in the description of N. palustris Brady, 1880. While the
present concept of Nannopus considers that P3 and P4 are two- and one-segmented,
respectively. Such discrepancies were originated from Canu’s (1892) reinterpretation of
Brady’s thoracic legs. Canu (1892) has first found out that the illustration of P1 expresses the
absence of the median spine on the basis, which is essential in harpacticoid copepods. Canu
(1892) has suggested that this figure represents P2 or P3. He also believed that Brady’s figure
20 captioned as P3 actually expressed the P4 of N. palustris without providing reasons (Canu,
1892). This reinterpretation has been accepted by subsequent authors when reporting
Nannopus species (Scott 1902; Sars 1909a; Gurney 1932; Shen & Tai 1964; Wells 1971,
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Kikuchi & Yokota 1984; Kornev & Chertoprud 2008; Fiers & Kotwicki 2013, Vakati et al.
2016 etc.).

However, this concept of Nannopus accepted presently might be incorrect by the discovery
of Nannopus sp. nov. collected from Korea. The new species shows a one-segmented P3
endopod in accordance with the definition of the genus described by Brady (1880).
Considering the segmentation of thoracic legs present in Nannnopus sp. nov., the author
suggest that Brady had not mistaken in the illustration of P3 at least and Canu’s (1892)
assumption for P3 is incorrect. The author also think that the segmentation of P3 endopod is
sufficient to be a generic characteristics dividing Nannopus species. So, other eight Nannopus
species having two-segmented P3 endopod should be transferred to other new genus. By the
way, the diagnosis of the genus Ilyophilus Lilljeborg, 1902, which is a junior synonym of
Nannopus, accord with the characteristics of P3 and P4 of these eight Nannopus species. Thus,
the genus llyophilus have to be revived to accommodate I. flexilibis Lilljeborg, 1902 comb.
nov., l. perplexus Sars, 1909b comb. nov., I. unisegmentatus (Shen & Tai, 1964) comb. nov.,
I. didelphis (Fiers & Kotwicki, 2013) comb. nov., I. hirsutus (Fiers & Kotwicki, 2013) comb.
nov., I. procerus (Fiers & Kotwicki, 2013) comb. nov., I. scaldicola (Fiers & Kotwicki, 2013)
comb. nov., and I. ganghwaensis (Vakati, Kihara & Lee, 2016) comb. nov. Although the
detailed characteristics of N. palustris are still unknown, the revival of Ilyophilus can be
supported by the differences between Nannopus sp. nov. and llyophilus species in the
following characteristics: the rostrum in Nannopus sp. nov. is furnished with ventral setules
compared to dorsal setules in Ilyophilus species; the mandibular palp in Nannopus sp. nov.
has five setae compared to four setae in llyophilus species except for I. unisegmentatus having
five setae; the sexual dimorphism on P3 endopod in Nannopus sp. nov. is absent compared to
present in llyophilus species; the male P6 in Nannopus sp. nov. is represented by two setae
compared to three setae in Ilyophilus species.

Nannopus sp. nov. is very closed to the original description of N. palustris by Brady (1880)
in sharing a one-segmented endopod on P3-P4. However, it differs from the latter in the
following features: all P1-P4 exp-3 have two outer spines, whereas N. palustris has three
spines at P1 exp-3 (presently considered as P2); both P3-P4 endopods have a very small seta,

whereas P3 (presently considered as P4) of N. palustris has a long plumose seta exceeding
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the end of the exopod; and its body surface is ornamented with ridges, while the body surface
of N. palustris is even without ridges.

Fiers & Kotwicki (2013) identified divergent character states in llyophilus species and
assumed that there are two groups characterized by conditions of the inner subdistal element
on P4 exp-3 and the male genital apparatus. However, it was not supported by the disvory of
I. ganghwaensis in disaccord with his assumption (Vakati et al. 2016). On the other hand, two
species placed in llyophilus represent discrepancy from congeners. llyophilus perplexus
differs from congeners by the following characteristic features: the posterior border of somites
is smooth, while it is serrate in congeners; antennary exopod has three setae, while it has four
setae in congeners; antennary allobasis has one abexopodal setae, while it has two setae in
congeners; antennary endopoed with seven spines, while it has six spines in congeners; the
P1 exp-2 has no inner seta, while it has one inner seta in congeners; the P4 endopod has only
one long plumose setae, while it has one long plumose and 1 small setae in congeners; the
female P5 exopod is fused to baseoendopod, while it is separate in congeners. Ilyophilus
unisegmentatus is also discriminated from congeners by the number of setae on mandibular
palp (5 setae in I. unisegmentatus vs. 3 or 4 setae in congeners) and the segmentation of P1
endopod (1-segmented in I. unisegmentatus vs. 2-segmented in congeners). Considering
conditions of characteristics mentioned above within Ilyophilus species, this genus seems to

be a polyphyletic group and could be subdivided into several groups by a further study.
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Fig. 69. Nannopus sp. nov., female. A, habitus, lateral; B, urosome, dorsal; C, urosome,

ventral; D, ridge on body surface; E, caudal ramus, dorsal; F, genital field; G, antennule.
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Fig. 70. Nannopus sp. nov., female. A, rostrum; B, antenna; C, mandible; D, maxillule; E,

maxilla; F, maxilliped.
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Fig. 71. Nannopus sp. nov., female. A—E, P1-P5.
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Fig. 72. Nannopus sp. nov., male. A, habitus, lateral; B, antennule, anterior; C, antennule,
posterior; D, P5 and P6.
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Family Rhizothricidae Por, 1986 22HE& = & dl 1t
Genus Rhizothrix Brady & Robertson, 1876 2cHE - &gl

=
=

=
=]

2 Al E: Rhizothrix curvata (Brady, 1880)

(S,
=e=Lr=

65. Rhizothrix sejongi Nam & Lee, 2005 AIZS 2 2H cll
Rhizothrix sejongi Nam & Lee, 2005, p. 693, figs. 1-6; Nam & Lee,

2009, p. 212, fig. 1.

ZEUS: 19, ZHUT Yalz Az, AZHESI(DRMALE: DAA),
2013.10.4; 19, &g O==Al 2t2H O|=c2/(Z 1), 2016.5.29.

2 5=,

1 &: 0l 32 Rhizothrix gracilis (T. Scott, 1903)2t JI& R AIGHAICH & 2 XHl 3-
4 X WX 5 BN OCIY 22 == 252 X 5 skl 22 S0
o5t M2 PEE £ UCHNam & Lee 2005). =2, Bct& WA R. virginiae
Bjornberg, 2014 Jt ELNE/U=0, MSZ2HELEdd=s & HUEQ HAL
H 1 X WX S ©WM OtCldl =Mole Z2+0M X0IE
LtEHHCH(Bjornberg 2014).

Superfamily Laophontoidea T. Scott, 1905

Family incertae sedis

Genus Apolethon Wells, 1967 LI=2 D28l =

2 Al E: Apolethon fumator Wells, 1967

66. Apolethon articulatus Lee & Chang, 2008 LI&2ne|=2a

Apolethon articulatus Lee & Chang, 2008a, p. 249, figs. 2—7; Chang,
185, pl. 12B, 28; Chang, 2010, p. 221, figs. 116-121.
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XotD UA/JACH DA LE Schizas & Shirley (2006)2 A. hi
SN X0 28 2HME S 2AGHALCH. Q=2 01 50| Laophontoidea
sensu Huys, 1990 2| H=0l= £okKI2H 0 &Anel o™ MHoE SN
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Genus Laophontoidea gen. nov.

Diagnosis. Laophontoidea. Body, elongate, subcylindrical. Al 5-segmented; second segment
with small protrution; distal segment with 3 stout spinulose setae. A2, allobasis with 1
abexopodal seta; exopod rudimentary, with 3 setae. Mandibular exopod absent. P1 endopod
2-segmented; enp-1 elongate, with 1 small inner seta distally; exp-2 without inner seta. P3

exp-2 without inner seta; enp-2 with 1 outer and 1 apical setae. P3 endopod 3-segmented in

206

Collection @ chosun



male; enp-2 in male produced into apophysis; exp-3 in male with 1 remarkalbly reduced inner
seta. P4 exp-2 without inner seta; both rami representing sexual dimorphism, exopod broad,
exp-1 elongate, exp-3 small, with 1 remarkably reduced inner seta. P6 represented by 1 small
seta.

Remarks. The new genus is very similar to the genus Apolethon Wells, 1967 composed of
five valid species in the typical structures of P1-P5. However, it can be differentiated from
the latter on the basis of the following characteristics: the distal segment on antennule has
three spinulose setae (vs. two spinulose setae in Apolethon); antennary exopod is rudimentary
(vs. distinct in Apolethon); mandibular exopod is absent (vs. represented by a plumose seta in
Apolethon); the inner seta on P3-P4 exp-2 is absent (vs present in Apolethon); P3 enp-2 has
two setae (vs. three setae in Apolethon species); sexual dimorphisms on the inner seta on P3—
P4 exp-3 and the elements on P4 exp-3 are remarkable (vs. weak in Apolethon).

The genus Apolethon is presently considered as the genus incertae sedis by Schizas &
Shirley (2006) because Apolethon differs from five families of Laophontoidea in the
difference of pre-copulatory behavior, urosome, Al, P1 endopod, and P5 of both sexes. This
new genus also represents similar differences and possibly can not be placed in any families
of Laophotoidea. A new family should be erected to accommodate Apolethon and

Laophontoidea gen. nov. with further study.

67. Laophontoidea gen. nov. & sp. nov. (Figs. 73-77)

Type locality: Seomang beach (34°21'58.4"N, 126°08'06.0"E), Seomang-ri, Imhoe-myeon,
Jindo-gun, Jeollanam-do, Korea.

Material examined: Holotype ¢ (418.2 um; mandible damaged), dissected on 9 slides.
Allotype &' (401.5 um), dissected 7 slides. Paratypes: 1 @ (484.8 um), dissected on 12 slides.
All materials were collected from the type locality on 7 July, 2016.

Additional material examined: 19, Cheongpodae baech (36°3825.20"N,
126°17'57.70"E), Woncheong-ri, Taean-gun, Chungcheongnam-do on 28 May 2016.

Description. Female: Habitus (Fig. 73A, B) cylindrical, without conscious boundary
between prosome and urosome; total body length (measured from tip of rostrum to end of

caudal rami laterally) ranging from 418.2 to 484.8 um (mean 451.5 pm, n = 2); prosome about
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1.4 times longer than urosome in dorsal view; greatest width measured posterior border of
cephalothorax, about 110.6 um in dorsal view. Rostrum (Fig. 73A, B) well-developed, sub-
defined at base. Cephalothorax (Fig. 73A, B) as long as sum of 3 pedigerous somites, fused
with P1-bearing somite, with 10 pairs of sensilla on surface and 3 pairs of sensilla on posterior
border; posterior and ventral borders armed with setules. Pedigerous somites, each with 4 or
5 pairs of sensilla near posterior border, 1 group of small spinules, and armed with setules
along posterior border. Urosome (Figs. 73A, B, 74A) comprising of P5-bearing somite,
genital double-somite, and 3 abdominal somites; minute ornamentation on surface more
distinctly seen than Prosomites. P5-bearing somite slightly trapezoid in dorsal view. Genital
double-somite completely separated dorsally and laterally by notch, ventral surface
vestigially divided by subcuticular border; each lateral and distal parts slightly expanded.
Genital somite, posterior border with dorsally, 2 pairs of sensilla, ventral surface with 2
groups of spinules anteriorly and 2 groups of spinules laterally. First abdominal somite
(urosomite 3) with 1 pair of sensilla on posterior margin dorsally and 1 row of spinules on
posterior margin ventrally; lateral margin with 1 group of spinules and 1 tube pore. Genital
field (Fig. 74A) with common genital slit anteriorly and copulatory pore medially; P6
represented by 1 plumose seta. Second and third abdominal somites (urosomites 4 and 5)
expanded laterally and distally; ornamentation similar to that of first abdominal somite. Anal
somite (Fig. 74A, B) smaller than preceding one, with deep cleft medially and convex
operculum; dorsal surface with 1 pair of sensilla; ventral surface with 1 pair of pores; posterior
border armed with spinules.

Caudal rami (Fig. 74A-C) about 1.4 times as wide as long, with 7 setae; outer distal surface
armed with small spinules; seta I very small, vestigial; setae 11 and 111 slender, longer than
caudal ramus; outer terminal seta IV about 3 times as long as caudal ramus, armed with small
denticles distally, with 1 row of spinules; inner terminal seta V about 1.5 times as long as seta
IV, armed with small denticles distally; seta VI slender, as long as seta Il; dorsal seta VI tri-
articulated, plumose, longer than seta Il.

Antennule (Fig. 74D) short, 5-segmented; segment 1 with 2 rows of spinules and 1 slender
seta; segment 2 longest, robust, with 8 bare setae; segment 3 with 5 bare setae and 1 peduncle

bearing 2 long slender setae and 1 aesthetasc; segment 4 small with 1 long slender seta;
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segment 5 as long as segment 3, with 3 stout pinnate setae, 8 bare setae (stout pinnate seta on
apical margin fused with bare seta basally).

Antenna (Fig. 74E). Coxa small, with 1 group of small spinules on lateral margin. Allobasis
1 row of spinules and 1 slender seta on abexopodal margin. Exopod very small, with 3 setae
apically. Endopod as long as allobasis, gradually broadening; outer margin armed with stout
spinules, with 2 pinnate spines and 1 slender seta; surface with 1 frill subdistally and distal
margin with 1 frill; distal armature composed of 2 pinnate spines, 3 geniculate setae, and 1
slender seta (fused with inner most geniculate seta at base).

Mandible (Fig. 74F). Gnathobase well-developed, armed with 1 bidentate, 2 tridentate and
2 unidentate teeth, and 1 pinnate seta, with 2 groups of spinules on surface. Palp elongate,
composed of basis and endopod; basis with 2 plumose setae distally; endopod 1-segmented,
fused into basis basally, with 1 small and 2 long setae.

Maxillule (Fig. 74G). Praecoxa with 1 row of spinules on distal margin; arthrite well-
developed, with 5 spines, 1 seta, and 1 group of spinules on distal margin, and 1 seta on
surface. Coxal endite with 1 spine and 1 seta apically. Basis with 1 seta on distal margin, 1
spine on distal margin, 2 setae on surface subdistally; peduncle on basis with 3 setae; endopod
incorporated with basis, represented by 2 setae.

Maxilla (Fig. 74H). Syncoxa large, with 1 row of setules along outer margin and 1 group
of small spinules on inner margin, bearing 1 seta (representing praecoxal endite) and 2 endites;
proximal endite with 1 pinnate and 2 bare setae; distal endite with 3 elements. Allobasis drawn
out into pectinate claw, with 2 setae on surface. Endopod small, with 2 apical setae.

Maxilliped (Fig. 741). Syncoxa with 3 rows of spinules and 1 pinnate seta. Basis with 2
rows of spinules on surface. Endopod represented by 1 curved claw accompanying 1
accessory seta proximally.

P1 (Fig. 75A). Intercoxal plate well-developed, triangular in shape. Praecoxa large, with 1
group of spinules on anterior surface distally. Coxa large, with 2 rows of stout spinules and 1
group of small denticles on anterior surface, and 1 row of stout spinules on outer margin.
Basis bilobate; inner lobe small, with 1 stout spinulose spine on outer margin and 1 row of
stout spinules on anterior surface; inner lobe large, with 1 row of spinules proximally and 1
plumose seta on anterior surface proximally, 1 group of stout spinules near distal margin.

Exopod 3-segmented, reaching to half of enp-1; each segment armed with stout spinules along

209

Collection @ chosun



outer margin and distal corner, and setules along inner margin; exp-1 largest, with 1 pinnate
outer spine; exp-2 about half of exp-1 in length, with 1 pinnate outer spine; exp-3 as long as
exp-1, with 2 pinnate outer spines, 1 geniculate apical seta, and 1 bare apical seta. Endopod
2-segmented; enp-1 elongate, about 10 times as long as greatest width, with 1 small seta
subdistally and 1 row of setules on inner margin; exp-2 small, about 2.3 times as long as width,
with 2 groups of spinules on anterior surface, and 1 small spine and 1 long bare seta on apical
margin.

P2 (Fig. 75B). Coxa large, with 4 rows of spinules on anterior surface and 1 row of spinules
on outer margin posteriorly. Basis smaller than coxa, with 2 rows of spinules and 1 tube pore
on anterior margin, 1 plumose seta on outer margin, and 1 row of setules on inner margin.
Exopod 3-segmented; exp-1 and exp-2 armed with stout spinules along outer margin and
distal corner and setules along inner margin, respectively; exp-1 with 1 pinnate outer spine;
exp-2 with 1 pinnate outer spine and 1 inner seta; exp-3 elongate, longest, armed with stout
spinules along outer margin and setules on inner margin, with 2 pinnate outer spines, 1 stout
pinnate apical seta, and 1 plumose apical seta. Endopod 2-segmented, reaching to 1/3 of exp-
3; each segment armed with spinules along outer margin and setules along inner margin; enp-
1 small, as long as width; enp-2 elongate, tapering distally, with 1 row of spinules on inner
margin distally and 1 long plumose seta on apical margin.

P3 (Fig. 76A). Intercoxal plate well-developed, arched. Coxa with 5 rows of spinules on
anterior surface and 2 rows of spinules on outer margin posteriorly. Basis smaller than coxa,
with 2 rows of spinules and 1 tube pore on anterior margin, 1 plumose seta on outer margin,
and 1 row of setules on inner margin. Exopod 3-segmented; exp-1 and exp-2 armed with stout
spinules along outer margin and distal corner and setules along inner margin, respectively;
exp-1 with 1 pinnate outer spine and 1 oblique row of stout spinules on anterior surface; exp-
2 with 1 pinnate outer spine; exp-3 elongate, longest, armed with stout spinules along outer
margin and setules on inner margin, with 2 pinnate outer spines, 1 stout pinnate apical seta,
and 1 plumose apical seta. Endopod 2-segmented, reaching to about 1/5 of exp-3 proximally;
each segment armed with spinules along outer margin and setules along inner margin; enp-1
small, slightly shorter than width; enp-2 elongate, tapering distally, with 1 row of spinules on
inner margin distally, 1 small pinnate seta on outer margin subdistally, and 1 long plumose

seta on apical margin.
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P4 (Fig. 76B). Intercoxal plate well-developed, arched. Coxa with 3 rows of spinules on
anterior surface, 1 row of spinules on posterior surface, and 1 row of spinules on outer margin
posteriorly. Basis smaller than coxa, with 2 rows of spinules and 1 tube pore on anterior
margin, 1 plumose seta on outer margin, and 1 row of setules on inner margin. Exopod 3-
segmented; exp-1 and exp-2 armed with stout spinules along outer margin and distal corner
and setules along inner margin, respectively; exp-1 with 1 pinnate outer spine and 1 oblique
row of stout spinules on anterior surface; exp-2 with 1 pinnate outer spine; exp-3 elongate,
longest, armed with stout spinules along outer margin and setules on inner margin, with 2
pinnate outer spines, 1 stout pinnate apical seta, and 1 plumose apical seta. Endopod 2-
segmented, reaching to about 1/3 of exp-2 proximally; each segment armed with spinules
along outer margin and setules along inner margin; enp-1 small, slightly shorter than width;
enp-2 elongate, tapering distally, with 1 small pinnate seta on outer margin subdistally, and 1
long pinnate seta on apical margin.

P5 (Fig. 75C). Baseoendopod broad, with 1 outer peduncle bearing 1 slender seta, armed
with long setules along inner margin; outer peduncle with 1 row of spinules anteriorly and 1
row of setules posteriorly; endopodal lobe triangular in shape, exceeding end of exopod, with
2 pinnate setae on apical margin, and 1 pinnate seta distally and 2 pectinate setae proximally
on inner margin. Exopod small, about 2.1 times as long as width, distinctly separated from
baseoendopod, armed with setules along inner and outer margin, with 1 apical and 2 subapical
pinnate setae.

Male. Sexual dimorphism in urosome, Al, P2—P6.

Habitus (Fig. 73C) similar to that of female; genital somite and third urosomite (Fig. 77A,
B) separate.

Antennule (Fig. 77C) 6-segmented; segment 1 with 1 group of spinules; segment 2 longest;
segment 4 smallest; segment 5 stout, with 1 button-like process and 1 pointed process;
segment 6 unguiform, hooked, with 1 spine-like process. Setal formula as follows: 1-[1], 2-
[9], 3-[8], 4-[1], 5-[8 + ae], 6-[9].

P2 exp-2 with small inner seta like that of P3 (Fig. 76D).

P3 endopod (Fig. 76C) modified, 3-segmented; distal margin of enp-2 forming apophysis;
enp-3 elongate, with 1 small inner seta and 1 long apical seta. Inner seta on exp-3 smaller

than that of female.
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P4 (Fig. 77D). Exp-2 smaller than that of female; exp-3 smaller than that of female, with 1
small inner seta, 2 pinnate apical spines, and 1 pinnate outer spine.

P5 (Fig. 77B), baseoendopod and exopod fused, plate-like, with 1 serrate, 2 plumose, and
2 bare setae on inner lobe (baseoendopodal lobe) and 1 long bare seta and 1 group of spinules
on outer lobe.

P6 vestigial, without seta.
Remarks. This new species is mostly closed to Alpolethon species in the superfamily
Laophontidea. However, it is clearly distinguishable from the latter by the characteristic
feature of Al, A2, mandible, P3, P4, and sexual dimorphism of P4 in male (see remarks on

Laophontoidea gen. nov.).
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Fig. 73. Laophontoidea gen. nov. & sp. nov., female (A, B). A, habitus, dorsal; B, habitus,
lateral. Male (C): C, habitus, dorsal. Scale bar: 100 pm.
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Fig. 74. Laophontoidea gen. nov. & sp. nov., female. A, urosome except for P5-bearing
somite, ventral; B, anal somite and caudal rami, dorsal; C, caudal ramus, lateral; D, antennule;

E, antenna; F, mandible; G, maxillule; H, maxilla; F, maxilliped. Scale bars: 50 pm.
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Fig. 75. Laophontoidea gen. nov. & sp. nov., female. A, P1; B, P2; C, P5. Scale bar: 50 pm.
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Fig. 76. Laophontoidea gen. nov. & sp. nov., female (A, B). A, P3; B, P4. Male (C, D): C, P3
216

endopod; D, P3 exp-3. Scale bar: 50 pm.
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Fig. 77. Laophontoidea gen. nov. & sp. nov., male. A, urosome, lateral; B, first and second
urosomites, ventral; C, antennule; D, P4. Scale bars: 50 pm.
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Family Laophontidae T. Scott, 1904 Jt&L-&dl 2t

ro

=4 DSl BH(Laophontidae)l =0l CHSH HME(S A X 2)

1.  HM2sX X A HHM OtCl= 342 222 JHAOH M 28X WA F

HIH OFClS 10HO 2P E JFEICH ceeeemimrmrrieiiiieeeeeans Jejulaophonte
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.................................................. OlEJtE-HY = Heterolaophonte
i M1IE22 602 O/2H A QUL ceveerenrenreernrrneeereieeeeneeeneaeanes
................................................... QIEL-YY = Quinquelaophonte
4 HS5EX JIWAIS 3O ZDBE JFEICH weeverecreemareranerieeeereeeanas
................................................ gtE2r ey Onychocamptus
- HE5ESX JUWKS 45O 222 JFRICH eeemureemuareennareennaeeennaaeenns 5
5. M2-4X WX = HH OCle WSZ2E JHXA 20 M4EX
LHXIC OFKS OFCIS 40O 2 DRE JFERILE ceeereemeureureinrnineneanaans
-------------------------------------------------------- SIt=-<2d = Paralaophonte
- ol HEESZS UEIHR ZE0E v = =gdl = Laophonte

Genus Laophonte Philippi, 1840 JtE-gal =

2 A E: Laophonte cornuta Philippi, 1840

st=a&t DI 2e £(Laophonte)2| S0l CHEH AME

1. HAEX WRE 1002 OIZ2 O QUC-reeerenreemrmmnneeeemennneeeeennnaens 2

218

Collection @ chosun



TS| 20|= 1 LHHIO| 2F 1.5 U T T Q| L} -ereemnremnmeenmeenneeenmrenneeennns
....................................................... SUOICIJIE =2l L. inopinata
01X 20l= 22 HHIO 2F 6.0 HH Z G Q| CF -vreemnremnrermmrenmmemnmrenmeeens
....................................................... 21D2IJFE =Y L. longistylata

M2 X WAS H BN Oltle WSZE2E I, g222 S8l
SIE JFEICF omeeeeeeemeeeaee s S2=JI=L-9 4| L. cornuta

H 2 X WX A HM OtCle WSZ2E XX 2=0h 289

HA SIIE JFARI K LS L emrrrmemrreeee e 4
R2E&X WX S B OICIE B2 3HE IHFEICH cemremmemmemmeenaenaee
..................................................... 2I0S0|JIE-<¢ ¢l L. denticornis
R2&X WX S BIM OICIE B2 4HE JFEICH ceememremrmnnaennnnns 5
M4 X WXe = M Otse WsZ2 1 OHE JHCH 0IXe

Ol 20 HHIC 2F 4.0 HY Ol AFO| L reemmmrreaaeeeee e e 6

M 4 X WIS S Bl OtCl=s W=sZ2 2 JHE JH&CH DIXe

20l= 1 HHIC 2 2.0 HH E Q| L} -reereereremranmaraaranrararanraeaaraneaenas 7
M 348X 2AX M HM OtCl= LHSZX2 1HE IHEICH covemeereennnes
................................................................ 210t= L9yl L. thoracica
M 3-4 X2 X A HM OCls S22 2IHE JFEICH -oeeeeeemeeeeens
------------------------------------------------ 2021t =2l L. elongate barbata
H258&22 SUHU AS 01F= SIIE JFELE eeerrreermmeieeeee,
........................................................ SIAIDIEL- YA L. dinocerata
25822 ST AS 01F= SIE KA ESC e
.............................................................. WOIE LY L. inornata
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68. Laophonte cornuta Phillippi, 1840 2JtEL-gd

Laophonte cornuta Phillippi, 1840, p. 195, pl. 3, fig. 13 (cited from Lang 1948); Brady, 1910,
p. 523, fig. 15, pl. 57:1; Lang, 1934, p. 36, figs. 88-90; Lang, 1948, p. 1347, figs. 543:
1, 544: 1; Lang, 1965, p.448, figs. 242-243, pl. 5: c—e; It6, 1968, p. 377, figs. 6-8;
Gbmez & Boyko, 2006, p. 5, figs. 1-10.

HEMZ: 299, M= MFA REH Hd2|, 2= (AtE), 2014.6.24; 12,
dg 252 3LH e, =2 S(light trap), 2015.3.18; 299, 35 JEZ
SAH FEel, 2014.9.17; 19, Y Hotz2 &2, ZXds==2(E=240)),

=5 (14m, ol £7), 2016.06.16.

2015.1030;392, 2= =8¢ =288, =Sk

& st=4 AlZ= Lang (1934, 1948), 1t0 (1968) 12l 1) Goémez & Boyko (2006)2)
IS HAEWA & LXISHCH Lang (1965)1F Gémez & Boyko

=X
(2006)= =<2 HH= & DASI-EO, 222 O80 % 0ls2 HE2

;

2 =JI=s JHA JACh Jddu Kim (2013)2] AFRO 2lote &
N2 2Z0A MHE=E H=2E=2 2 dE22 SE JtEield H2 =
YO BHXIEO RACH 2 A70MsE 20A MEE HHZ0HA /2 S

S0l BEEJCL 0l E2R0A UEILIE 8o Faol

o
HN
ko

S
uin
o

2] S|0IE Wtol)| ot == S50 O ERE A2 HUHECLCH
69. Laophonte inopinata A. Scott, 1902 2 0OICIOIE -2
Laophonte inopinata A. Scott, 1902, p. 413, pls. 1: 16, 2: 9-14; Thompson & A. Scott, 1903,

p. 266; Gurney, 1927, p. 553; Lang, 1948, p. 1355, fig. 546; Kim, 2013, p. 18.

H:

ro

)
=

A3t g=.

i
Ofol
%

HEMZ: 1029, 23 &FAl 1S, 2014.9.16.
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NE: 2 HF0M 228 AlE= M4SX2 0IX2 HESHM U4 S SA.
Scott 1902; Lang 1948) 10 & ! X| Gt A Ch.

Genus Heterolaophonte Lang, 1948 Ol &JI& -4

I

2 AlE: Heterolaophonte stroemii (Baird, 1837)

70. Heterolaophonte discophora sensu 1t6, 1974 QI &IIE -

Heterolaophonte discophora: 1t0, 1974, p. 628, figs. 42-47; Kim, 2013, p. 25, fig. 9.

[non] Laophonte discophora Willey, 1929, p. 531, figs. 2, 3, 6.

[non] Heterolaophonte discophora: Lang, 1948, p. 1375, fig. 557: 1; Lang, 1965, p. 480, figs.
262-265.

5]

EWMZ:299,148, 220t=, B ol &4=F=H 20tel(cH£F), 2014.3.14.

s
.

o

& 1WQ2I0|E = - " ¢l (Heterolaophonte discophora)= Willey (1929)01 2! aH
=2 HUCHOIA JIEZ[g=0, M 4 s AKX A W OHCIoF 24,
2HEA0 JIMEEL = 20l 0 2 SEO0ICH Lang (1965)2 1t6 (1974)=
22t Ol=2 220A 0 &= 2ot =0l, 0 0OtClel ZeHHE0l dEf=
AgH 0 20l @ udHlel BIoF he &0 A2 2 X012 =ZQICh 1td
(1974)= OIE B0l2 I L24&F HME H. discophora & £ 10G6HALH
Bang et al. (2011)2 O £°2| =0l et BMEES HMAlGHA=0, Jds0 =9
HM5EX JIWXS Z22+= = F8ct= & = ofUO0ICH O HUAM =4t

HHMIE= Ol OtCIo 5 JHel 22

o

_l_|£| ’

DX LOLE Lang (1948, 1965)01 ©IaH H.
discophora 2 JIS& JHMS2 4 M2 ZE2E ItXLD UCH Willey (1929)2
2IIMENM= M 5 X JIUHXS HEHE CHRX LUCH 1td (1974)= Lang
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(1965)01 5JH2l 22 E JtAlL) U= H. rotundipes Chappuis, 1957 £ H. discophora 2

SMHEE DAY [, 16 (1974))t S= 2sdset X222 2l

St=20AM= Kim (2013)0 2/5t0d H. discophora Jb HEFHIA

ez BUE/ULHLKIm(2013)2] E0= M4 EXA M5EXS SEHS

H H. discophora sensu It6, 1974

o
2
ne
!
9'j
2
m

0

|

-

.

.

N=2 2FstH ?IXIE F&Es| o) ?iAEsE R2lLtetel el XF2
AHOIS] Bl 52, JHULHCHAE DHAI2ESl Hlw S5 S0l 26t

Genus Paralaophonte Lang, 1948 S£JIEL-8 %

st 2IE- el =(Paralaophonte)2 S0l CHSH M I

1. HM3EXS2 M M OtCl= WSZ2 10

- N3EXS M S OtCl= WSZ2 2HE Jtat

2o ZOo2 HEHE [}

i
J
>
0

S301F Xclet 8= FXotA L, Olfe BEUA 224 HAHE €2 S22
L

gHylel 2&/&A A Bang et al. (2011)2

2. HM1s8X2 2Xes & 02 010 A QULH OIXte Z20l= 1 Hble

OF 3.5 HHOILCE -eeveerremmecirmecnarucaninnacnenn. =202 RIIE=2ell P.macera

- M 18X 2AX= M OtCIZ2 OIF0 A RUCH 0IXtel Z0l= 1 Ub8le

ZITH 2.0 BHOITF «rereseerenrererensssesssessssssins s

3. 23 M58X AX= 4 LD2E IFEICE cereeermrmmmmmmmmmmmmmenean
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71. Paralaophonte congenera (Sars, 1908) SSEIIEL-Y

Laophonte congenera Sars, 1908, p. 257, pl. 167

Paralaophonte congenera: Lang, 1948, p. 1391, fig. 565: 3; Yeatman, 1962. p. 267, figs. 61—
75; Hamond, 1969, p. 9, figs. 32-36; Yoo & Lee, 1995, p. 45, fig. 17; Lee et al., 2012,
p. 68, figs. 42-45; Gdmez & Morales-Serna, 2013, p. 15, figs.10-14.

ZEMZ: 3909, SAAl S22 MAMH Xdtel, SHol==H, 20125.18; 522, 14,
Mg 22 AXY H&Eel, 2012.5.20.

EX: HAAHS

& Huys & Lee (2009)= = -2ell =(Paralaophonte)2 SO0l CHst ZAHE 2t
&l

wWHE HMAIGHD, M 1 2 S BM OCIHA =212 |RFLY AJIE
£ L8d £° E= I=2ols =Re HE=Z AZEoIRLH O Mz OS2
SEFIt= - Y dI(Paralaophonte congenera congenera)?t P. brevirostris £
H1=2e Ot =2 )12 |Rf2 A=20otALE 2L, Gémez & Morales-Serna
(2013)= WH ZFES0HAM 0 & B2 <2 "€ES0HAM 2 BHoE Bl=
Zdxotd, M1=22 & Bl OtCIo &2 SJI2 JHA LD U= HAIDAS]

=
S5 FEHECZ sERIIELEAUZ ENoIRUG & AF0M 2FE A2k

Genus Jejulaophonte Back & Lee, 2014
2 A E: Jejulaophonte hyeopjaeensis Back & Lee, 2014

72. Jejulaophonte hyeopjaeensis Back & Lee, 2014
Jejulaophonte hyeopjaeensis Back & Lee, 2014a, p. 4, figs. 1-8.
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2EMWZ: 19, HF= M=A 23S &

5048, M= HN=Al &&s gMal,

DEF =20 252, XS0, 2016.7.20.

=)

PR i

AL
e

2 H 5 2 S EH(ALR), 2014.6.23; 159

SIS F(ALR), 2014626, 10, 2

%

&

0l

X
ol

o=

_ =

1 E: Back & Lee (2014a)= Ol 3= Z2AE22Z XIEGHL) Jejulaophonte E M2
SAHSGICH 0 =2 JIs gl ol |IXIstl A= = IJH20/0l A Carraroenia
McCormack, 2006, Coullia Hamond, 1973, Hemilaophonte Jakubisiak 1933,
Psammoplatypus Lee & Huys, 1999, Robustunguis Fiers, 1992 2t R AIGHXICH HI 34 =
QXIS S B OHCIO LH=SZ20F EMot=d, M4EX WX S B 0tCl
4019 22 E JIXle &, N34 &X WXS S HM OICIH 14 LHsSZ2
= & S2 24U OE 502 == X0l UEHW LD UL
2 AF0AE 2AAXEE OotLlet 23 & DHEUME J. hyeopjaeensis
HE, EOIgRACE 0 B2 =2 ME HEUAD HAlStsE Aoz =FEC
Family Normanellidae Lang, 1944
Genus Normanella Brady, 1880
2 Al E: Normanella dubia Brady, 1880
st=4&F Normanella =2 &H0j| CHEH 2ME
1. W2lZ2 IV 2 V= internal fracture planes 2 JHXIXl 2=C =2 SHO
SIS S TEEILE crermrr N. spinosa
- We|Z2 IV e V= internal fracture planes 2 JHXICH S2 SHUl =012
DERI K] SEEE D wueeeeeemnneeeeemnneeeeenmnnaaeeesenneeeeennnaaaeees Normanella sp. nov.
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73. Normanella sp.nov. (Figs. 78-82)

Type locality. Off Jangsado Island (34°42.80'N, 128°33.65E), Hansan-myeon, Tongyeong-
si, Gyeongsangnam-do, Korea.

Type material examined. Holotype @ (NIBRIV0000326497) dissected on one slide.
Allotype & (NIBRIV0000326498) dissected on one slide. Paratypes, 2 99
(NIBRIV0000326499, NIBRIV0000326500) dissected on each slide. All examined
specimens were collected from the type locality by SCUBA diving on 23 March 2014.
Description. Female. Body (Fig. 78A, B) elongate, subcylindrical, and ornamented with
delicate setules on surface except cephalothorax and paired sensilla; conspicuous boundary
between prosome and urosome absent. Total body length in lateral view 627 um measured
from anterior margin of rostrum to posterior margin of caudal rami. Rostrum (Fig. 74C) bell-
shaped, defined at base, and with pair of sensilla subapically and tube pore near apex dorsally;
apex triangular with pointed tip.

Prosome (Fig. 78A, B) 4-segmented. Cephalothorax ornamented with areolation and 33
sensilla on surface; posterior boundary and ventrolateral margin serrate. Each pedigerous
somite ornamented with areolation anteriorly and minute setules posteriorly, and paired
sensilla; posterior boundary and posterolateral corner serrate.

Urosome (Figs. 78A, B, 79A) 5-segmented. P5 bearing somite ornamented with areolation
anteriorly and minute setules posteriorly; posterior boundary serrate, and with 2 pairs of
sensilla. Genital double-somite (Figs. 78A, B, 79A) separated by suture, but fused ventrally;
dorsal and lateral surfaces covered with minute setules; anterior somite with 3 pairs of sensilla
dorsally and 2 or 3 small spinules ventrolaterally on posterior border; second somite with 3
pairs of sensilla dorsally and bump bearing sensillum ventrolaterally on posterior border;
ventrolateral corner ornamented with row of spinules; genital field with large copulatory pore
medially; genital apertures (Fig. 79B) covered by slit bearing 1 plumose and 1 small naked
setae (represent P6). Urosomite 4 covered with minute setules; posterior margin serrated
dorsally, and with row of ventral setules; ventral surface with paired sensilla; ventrolateral
corner with bump bearing sensillum and row of spinules. Urosomite 5 similar to proceeding
one except absence of paired sensilla on ventral surface. Anal somite with 2 paired sensilla

on dorsal surface and 2 paired tube pores on ventral surface; posterior margin with 1 row of
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spinules laterally and ventrally; operculum well-developed, rounded, and with 1 row of
setules.

Caudal rami (Figs. 78A, B, 79A) cylindrical, approximately twice as long as wide, armed
with spinules along outer margin proximally and setules along inner margin; each ramus with
3 tube pores, each inserted in inner margin medially, distal outer corner ventrally, and near
caudal seta VI, respectively, and 7 setae: setae | and Il bare, inserted midway in outer margin;
seta |11 slender, bare and as long as caudal rami; setae 1V fused with seta V (Fig. 78C) basally,
and with internal fracture plane proximally; seta V well-developed, about 3 times as long as
seta 1V, and with internal fracture plane proximally; seta VI small and bare; seta VII tri-
articulated basally.

Antennule (Fig. 79D, E) 5-segmented; segment 1 with 2 rows of spinules and 1 pinnate
seta; segment 2 with 3 bare and 5 pinnate setae; segment 3 longest, with 4 pinnate spine-like,
1 long pinnate, 2 bare setae on anterior margin, 2 long bare setae on small peduncle, and
aesthetasc fused with long seta basally on large peduncle; segment 4 shortest, and with 2
pinnate and 1 bare setae; segment 5 with 1stout (spine-like) plumose, 2 plumose, 5 bare setae,
and apical aesthetasc fused with long seta basally.

Antenna (Fig. 79F). Coxa small (omitted in figure). Allobasis elongate, partially separated
by suture, and with 1 row of setules on proximal segment and pinnate abexopodal seta on
distal segment. Exopod 1-segmented, slender, and with 2 lateral and 2 apical plumose setae.
Endopod subequal to allobasis in length, outer margin armed with 1 spinular sets and 2 spines,
distal margin armed with transverse hyaline frill, and with 1 pinnate spines, 3 geniculate setae,
and 1 long spinulose seta fused with basally delicate seta.

Labrum (Fig. 79G) trapezoidal, and with paired rows of setules on posterior surface and
row of serrate spinules along anterior margin.

Mandible (Fig. 80A). Gnathobase well-developed, with 2 bicuspid stout teeth, 2
multicuspid teeth, and 1 pinnate seta along distal margin. Basis with 2 long plumose setae and
2 rows of setules. Exopod 1-segmented, elongate, and with 1 plumose seta; lateral margin
ornamented with 1 row of setules. Endopod 1-segmented, with 4 setae.

Maxillule (Fig. 80B). Praecoxa with 2 rows of setules along outer margin; arthrite well-
developed, and armed with 6 spines, innermost one of which slender, and 1 pinnate seta along

distal margin; anterior surface with 2 parallel setae. Coxal with setules along outer margin;
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endite bearing 1 stout and 1 slender setae. Basal endite with 2 long pinnate and 1 long naked
setae apically; small peduncle bearing 2 plumose setae; surface armed with setules. Exopod
1-segmented and with 2 plumose setae apically. Endopod incorporated into basis and
represented by 3 plumose setae.

Maxilla (Fig. 80C). Syncoxa armed with 2 rows of setules along outer margin, with 3
endites; proximal endite small, cylindrical, and with 1 pinnate seta; middle endite with 2
naked and 1 plumose setae fused with endite basally; distal endite with 1 naked seta and 2
spines, each bearing small spinule. Allobasis drawn out into strong claw armed with spinules,
with 1 bare and 1 naked setae, and 1 spine. Endopod incorporated into allobasis, and
represented by 3 setae. Exopod absent.

Maxilliped (Fig. 80D). Syncoxa elongate, with 2 plumose setae at distal corner and 2 rows
of setules on surface. Basis longer than syncoxa, with 1 row of setules on outer margin
subdistally and 1 row of spinules on surface. Endopod 1-segmented, with 1 long and 1 small
setae, and 1 pinnate claw.

P1 (Fig. 80E). Preacoxa small, with row of spinules along distal margin. Coxa large, with
rows of spinules on anterior and posterior surfaces and row of setules on outer margin distally.
Basis with 1 inner and 1 outer pinnate spines; anterior surface with 1 tube pore and 3 rows of
spinules; inner margin with 1 row of setules. Exopod 3-segmented; exp-1 with 1 outer pinnate
spine and rows of spinules on anterior surface and outer margin; exp-2 with 1 outer pinnate
spine, rows of spinule on outer margin, and row of setule on inner margin; exp-3 with 3
pinnate spines and 2 geniculate setae. Endopod 2-segmented; enp-1 elongate, 1.6 times as
long as exopod, and with 2 rows of setules along inner and outer margins, and 1 inner seta;
enp-2 short, with 1 small seta on inner margin, 1 denticulate claw and 1 geniculate seta on
distal margin, and few setules along outer margin.

P2-P4 (Figs. 80F, 81A, B). Preacoxa smaller than that of P1. Coxa large, with 2 rows of
spinules and 1 tube pore on anterior surface. Basis smaller than coxa, with 1 spine (P2) or
seta (P3, P4) on outer peduncle, 2 or 3 rows of spinules and 1 tube pore on anterior surface,
and 1 row of setules along inner margin. Exopod 3- segmented, longer than endopod; each
segment armed with spinules along outer margin; exp-1 and -2 armed with setules along inner

margin, respectively. Endopod 2-segmented; each segment armed with setules along outer
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and inner margins except P4 enp-1; enp-2 of P3 and P4 with 1 tube pore at distal corner,
respectively.
Setal formula of P1-P4 as follows:

Exopod Endopod
P1 0.1.023 1.120
P2 0.1.123 1.321
P3 0.1.223 1.321
P4 0.1.223 1.221

P5 (Fig. 81C). Baseoendopod with outer peduncle bearing seta; endopodal lobe elongate,
triangular in shape, extending to 5/6 of exopod, slightly curved outward, armed with setules
on inner and outer margins, and with 3 tube pores and 5 setae; second innermost seta on
endopodal lobe is half of third seta in length. Exopod elongate, 4.5 times as long as width,
armed with setules on inner and outer margins, and with 1 inner, 1 apical, and 4 outer setae;
apical seta on exopod about 2 times as long as inner seta.

Male: Body (Fig. 82A) smaller and slender than female; total body length 421 um
measured from anterior margin of rostrum to posterior margin of caudal rami; ornamentation
similar to that of female.

Urosome (Fig. 82A-C) 6-segmented, composed of P5 bearing-somite, genital somite,
urosomites 3-5, and anal somite, and tapering posteriorly.

Antennule (Fig. 82D) 7-segmented and subchirocer; segment 1 with 2 spiny rows and 1
pinnate seta on distal anterior margin; segment 2 as long as proceeding one and with 11
elements; segment 3 with 4 naked and 2 pinnate setae; segment 4 smallest and with 1 pinnate
and 1 bare setae; segment 5 largest, swollen, with 4 pinnate setae, 6 bare setae, and 1 spine
along inner margin, and with peduncle bearing 2 long bare setae and 1 aesthetasc (fused to
seta basally); segment 6 with 3 spine-like processes and 1 bare seta; segment 7 triangular in
shape and with 8 setae and 1 aesthetasc.

P2 enp-2 (Fig. 80G) shorter than that of female; outer seta on apical margin half of inner

one in length; seta on outer margin very small and reduced to setule.
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P3 enp-2 (Fig. 81D) modified, with tube pore and recurved apophysis which slightly shorter
than second endopod in length, and having 2 extremely reduced setae on apical margin; inner
seta on apical margin longer than outer one.

P4 enp-2 (Fig. 81E) smaller than that of female.

P5 (Fig. 82B). Each baseoendopod fused medially and with small peduncle bearing outer
seta; endopodal lobe with 2 pinnate apical setae on apical margin and 1 tube pore on inner
margin. Exopod with 2 outer, 1 apical, and 1 inner setae.

P6 (Fig. 82B) asymmetrical; each lobe with 3 slender setae.

Remarks. The present species collected from Korean waters can be placed in Normanella
Brady, 1880 without doubt, based on having the generic characteristic features such as the
five-segmented antennule in female, the mandibular endopod bearing two setae, the
maxillular allobasis accompanied with two setae and one spine, the reduction of two apical
elements on male P3 enp-2, and the sixth leg bearing three setae in male (Huys & Lee 1998;
Lee & Huys 1999).

The genus Normanella is composed of 20 valid species worldwide (Kim et al. 2014) and
is considered as a heterogeneous group composed of six lineages: dubia-, mucronata-,
minuta-, sarsi-, bolini-, and chanhoi-lineages (Lee & Huys 1999; Lee et al. 2003). Among
them, Normanella sp. nov. can be assigned in the minuta-lineage by the combination of
following morphological features: a pointed apical tip on the rostrum, the five-segmented
antennule, the female P5 exopod without a distinct notch on the outer margin, and well-
developed caudal setae IV, V, each bearing internal fracture plane. Lee & Huys (1999)
suggested that this minuta-lineages would be divided into several subgroups after the
discovery of additional new species, and they gave two examples: the first group is
characterized by the caudal rami more than three times as long as wide and the absence of an
internal fracture plane on caudal seta IV, and comprises N. tenuifurca Sars, 1909a and N.
paratenuifurca Lee & Huys, 2009; the second group is characterized by the female P5
endopodal lobe extending to the end of its exopod, containing N. incerta Lang, 1935, N.
porosa Noodt, 1964, and N. obscura Lee & Huys, 1999.

Lee & Huys (1999) recommended that careful attention be paid to the features of rostrum,
cephalic shield, P5 in both sexes, caudal rami, caudal setae 1V and V, and male P2 endopod

for accurate identification of normanellid species. Among this lineage (Table 3), the present

229

Collection @ chosun



new species, Normanella sp. nov. has an elongate P5 exopod, which is 4.5 times as long as
wide, like N. tenuifurca (4.4 times), N. incerta (4.3 times), and N. pallaresae (4.2 times) and
an elongate P5 endopodal lobe reaching to 5/6 of exopod like N. incerta, N. porosa, and N.
obscura in female. The length to width ratio of caudal rami in female of Normanella sp. nov.
is approximately two times, like in females of N. minuta, N. porosa, N. pallaresae, and N.
obscura. The new species is mostly similar to N. incerta, but it is clearly distinguished from
the latter by the following features in female: the length of caudal rami is about two times as
long as broad, while 2.5 times in N. incerta; the apical seta on exopod is about two times as
long as the inner seta, while as long as in N. incerta; the second inner seta on the P5 endopodal
lobe is half of the third one in length, while as long as in N. incerta. Normanella sp. nov.
shows sexually dimorphic features in the male such that the outer seta on P2 enp-2 is
remarkably reduced to a setule; the mucroniform process on the endopod of P3 is recurved
and elongate, and as long as those in N. paratenuifurca and N. spinosa Kim et al., 2014.
However, the author could not compare sexual dimorphic characteristics on male thoracic
legs between Normanella sp. nov. and N. incerta because the latter was described on the basis

of a single female specimen (Lee & Huys 1999).
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Fig. 78. Normanella sp. nov., female. A, habitus, dorsal; B, habitus, lateral; C, caudal seta V.

Scale bar: 100 pm.
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Fig. 79. Normanella sp. nov., female. A, urosome, ventral; B, genital field; C, rostrum; D,
antennule; E, segments 4 and 5 of antennule; F, antenna (coxa omitted); G, labrum. Scale bars:
30 um (B-G), 50 um (A).
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PRI

Fig. 80. Normanella sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped;
E, P1; F, P2. Male: G, second endopodal segment of P2. Scale bars: 30 pum.
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Fig. 81. Normanella sp. nov., female. A, P3; B, P4; C, P5. Male: D, second endopodal
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segments of P3; E, second endopodal segments of P4. Scale bar: 30 um.
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Fig. 82. Normanella sp. nov., male. A, habitus, dorsal; B, P5 and P6 bearing-somites, ventral,
C, urosome except for P5 and P6 bearing-somites, ventral; D, antennule. Scale bars: 30 um
(D); 50 um (A-C).
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Table 3. Comparison of the morphological characteristics in female among minuta-lineage in the genus Normanella Brady 1880

Characters N. minuta N. tenuifurca N. incerta N. porosa N. pallaresae N. paratenuifurca N. obscura N. brevispina Normanella sp. nov.
Body length (um) 495-550 492-547 ? 490 650-710 520-603 490-595 454-500 627
Cephalic shield surface without With with with with with with with with
areolation
Al, no. of segments 6- 5-segmented 5-segmented 5-segmented 5-segmented 5-segmented 5-segmented 5-segmented 5-segmented

segmented
P5 endopodal lobe, reaching to reaching to half reaching to reaching to reaching to half reaching to half reaching to reaching to half reaching to 5/6
length to exopod half apex apex apex
P5 endopodal lobe, 12 1/2 as long as as long as 3/5 12 2/5 12 1/2

length of 2™ inner seta
to 3 inner seta

P5 endopodal lobe, narrow Narrow narrow narrow slightly wide narrow narrow wide narrow
apex
P5 exopod, length to 3.7 times 4.4 times 4.3 times 3.5 times 4.2 times 3.8 times 3.0 times 3.7 times 4.5 times
greatest width ratio
P5 exopod, inner straight Straight straight straight slightly swollen swollen basally swollen straight straight
margin basally;
flask-like
P5 exopod, length of as long as as long as? as long as about 1.5 as long as 1.5 times as long as as long as 2.0 times
apical seta to inner seta times
Caudal rami, length to 2.0 times 4.6 times 2.5 times 2.0 times 2.0 times 3.0 times 1.9 times 2.5 times 2.1 times
greatest width ratio
Caudal setae 1V and V, both only seta V both present both present both present only seta V both present both present both present
internal fracture present
Type locality Norway Norway New Zealand Egypt Argentina England England America Korea
References Lee & Lee & Huys 1999 Lang 1948; Noodt 1964 Lee & Huys Lee & Huys 1999 Lee & Huys Lee et al. 2003 Present study
Huys 1999 Lee & Huys 1999; Pallares 1999
1999 1975
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Family Orthopsyllidae Huys, 1990 8HSL=2d It
Genus Orthopsyllus Brady & Robertson, 1873 AHEL-2Hdl =

2 A E: Orthopsyllus linearis (Claus, 1866)

74. Orthopsyllus cf. linearis (Claus, 1866) S A XM HS -
Orthopsyllus cf. linearis: Park et al., 2012, p. 57, figs. 1-12; Lee et al., 2012, p. 135, figs. 92-100.

ZEWS:300, MY D=2 2468 0{F2], H2E,201259;19, HM=Al OIS =Xz,
NN A, 2014626, 18, AET HHA S2H 222], 2014.10.21; 299, M
O%=Al AISIE, 20155.16; 299, TEAl 27 =l |, 2015.5.19; 19, &&
A HI28 Weel, HI2S, 20154.7; 19, M= MAZA E2%=, J|2!0{(SCUBA
diving, =4/ 2 20m), 2015.6.19.

=
°
o
ru

_Hﬂ

WE: 2 AA0A =elE HES2 Orthopsyllus cf. linearis (Claus, 1866) sensu Park et al.

2012)2 st=4F AlZ 2 O. linearis curvaspinata J+ O] Xt,

(
nely2, Jdelld M 24 X2 g€Z2S0AM X0IE LEWH=E HAS =lotALh

I
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|
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Z8 2201 JIMet o0l
ES2ol= SMES olAGtD EHAXMOZ Orthopsyllus cf. linearis £ J| X ot ACH.
Ol B2 HOIEM ot MAAHNCZ =2t0] T UALBZ =50 27

Ct. StH, Park et al. (2012)2 MZF=ZO0lA
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Infraorder Podogennonta
Family Cletopsyllidae Huys & Willems, 1999 OclZ2-2dl

St A Ol2l& - W (Cletopsyllidae)?l =50i T8t 244 H(Bang et al. 2014)

- 2R M1 2 M UM OtCl= HOtEXelJt 0Hngct; =21 H 5 X2
IHE DIANZR2E JFEICE -oveeneee HelZ=del£20l = Isocletopsyllus

Genus Isocletopsyllus Huys & Lee, 1999 O2lZ2 -2 20| =

2 Al E: Isocletopsyllus tertius (Por, 1964)

75. Isocletopsyllus maximus Song, Kim & Hwang, 2010 20 2|Z2-Hadl£0l
Isocletopsyllus maximus Song et al., 2010, p. 352, figs. 1-7.

ol

DETUS: 19, MEIBAL M MZEA SEH HZR2I(HER), 2014624, 19, ZE LAl
50128 LA2AGIER), 20155.19; 19, KHE MAZAl WEZS CHESH(light trap),

20155.22; 209, M7 AAZAl SRS 210l2], $0I8H(light trap), 2015.6.18.

o
0

.

ro

e}
=.

HL

DE: ST, HelZ2- 2201 =(Isocletopsyllus)2 Isocletopsyllus tertius (Por 1964), I.
quartus (Soyer 1966), I. maximus Song, Kim & Hwang, 2010, I. sardus Addis, Floris & Carcupino,
2011 2| 4 & Bt= E ot Use A2 =0/l 2 =2 0Ix2 20, 0l0tE 29

M OtDol =012 EM |, M 2 =2 AKX EMot=s

229 20l o ZHAEU 2ol M2 FEECHBang et al. 2014). & HATZ0A
&8t AlI2= Songetal. (2010)2 EJIMEW He 2= S&20HA & SXIotAL
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Superfamily Ectinosomatoidea Sars, 1903

Family Ectinosomatidae Sars, 1903 &M &4yl It

£ Microsetella

1=
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e
=
024
>
H
[
@
R

= Halectinosoma

Genus Microsetella Brady & Robertson, 1873 28 L- g %

AlE: Microsetella norvegica (Boeck, 1865)

o
H

z

]
ro
NIE
-
[l
o
1i¢

(Microsetella)2] S0 CHSH ZAHH(Leeetal. 2012)

1. WelZ2 V = S92 Z0I2 Hi=zotth & M 5 X WAEe & A2 =

[ R R -
2 222 ZOIZCE BCE wrerrrrmerneanns CE290I&2E =Yl M. norvegica

- WelZ2 v = 329 Z012 &£ i EZO0ICH &= KM sl WXE2

‘= 2dl M. rosea
76. Microsetella norvegica (Boeck, 1865) =29I0|& 28 -4

Setella norvegica Boeck, 1865, p. 281 (cited from Lang, 1948).
Ectinosoma atlanticum Brady, 1880, p. 13, pl. 38, figs. 11-19.

Microsetella norvegica: Pesta, 1932, p. 21, fig. 15; Lang, 1948, p. 230, fig. 122: 1; It6, 1968, p. 369,
fig. 1; Lee etal., p. 27, figs. 16-17.

ZEMNZ: 19, 3= ZSAl HEIIEH ZH2|(AHE), 2013.85; 19, 2= HEH FHL,
ot ==2,2014.9.14; 19, 5 ST st Galel, Haloi+==%, 2016.07.22.

HI
H
g

NPESE
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0l Z2 BYIEHO2 LW UND, 2 AN SAAZ HEOA

.

Genus Halectinosoma Vervoort, 1962 DM Z 4L HyY =%

2 AIE: Halectinosoma sarsi (Boeck, 1873)

DICIZ OIR0IM UCH K 2 =2 AXIQ X YN OiCls A2
JIEICH RI5EX X Lt HEXZE 22 B HEILHewerermrecreemreinsecnens
........................................................ FYDHLNE A S H. perforatum

. KM 1 =226 002 020 UCH M 2 =2 XS X Sl 0iCls 22
DIXIK S=CH H5EX AXS e NEXRlE B82S KK LECH e

................................................................................. Halectinosoma sp. nov.

77. Halectinosoma perforatum 1t6, 1981 -2 &2 &M & == = H df| (Figs. 83-86)

Halectinosoma perforatum It6, 1981, p. 431, figs. 7-11; Kim et al., 2015, p. 133, figs. 1-4.

Materials examined: 499, Sangju beach (34°437157'N, 127°59721""E), Sangju-ri, Sangju-myeon,
Namhae-gun, Gyeongsangnam-do, Korea, 3 Oct. 2013.

Description. Female. Body (Fig. 83A) fusiform, greatest width 206~216 pm (mean=210 um, n=4)
at second free somite, without boundary between prosome and urosome; total length 1,146~1,212
um (mean=1,190 um, n=4) measured from distal margin of rostrum to posterior margin of caudal
rami; surfaces of all somites and thoracic legs densely perforated (omitted in figure). Rostrum (Fig.
83A) well-developed, subtriangular in shape, fused to cephalothorax.

Prosome (Fig. 83A) 4-segmented, comprising cephalothorax and 3 free pedigerous somites.

Cephalothorax as long as 3 succeeding somites combined; surface and posterior border with 22
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sensilla dorsally; posterior border with row of fine setules. Each free prosomite with row of vertical
creases, 1~3 rows of setules and 4~6 sensilla on dorsal surface.

Urosome (Fig. 83A, B) 5-segmented, comprising P5-bearing somite, genital double-somite, 3
postgenital somites. P5-bearing somite with 2 rows of setules dorsally; posterior border serrated.
Genital double-somite (Fig. 83A, B) subdivided ventrally by transverse chitinous stripe, with 4 rows
of setules, 4 pairs of sensilla on dorsal and lateral surfaces; ventral surface with row of setae and row
of conspicuous scales; genital field with copulatory pore located in median and common plate bearing
pair of setae (represented P6). Urosomite 4 with 4 rows of setules on dorsal margin, 2 rows of ventral
setae and row of conspicuous scales. Posterior borders of genital double-somite and urosomite 4
serrated. Urosomite 5 with 2~4 rows of setules on surface; dorsal posterior margin with row of
spinules laterally; pseudoperculum semicircular, reaching to end of anal somite, with row of vertical
creases along posterior margin. Anal somite (Fig. 83B, C) cleft medially, with row of delicate setules
proximally and 2 pairs of sensilla on dorsal margin; posterior margin with row of spinules laterally;
cleft part with 2 rows of setules.

Caudal rami (Fig. 83A-C) longer than anal somite, with dorsal and ventral lappets, furnished with
7 setae: seta | stout; seta Il and Il short and slender, latter longer than former; setae 1V well-
developed, spinulose along its outer margin; seta V also well-developed, longer than seta IV (not
exceeding total body length); seta VI stout, as long as caudal rami in length, spinulose along its inner
margin; seta VII short and slender, issuing from inner distal corner dorsally.

Antennule (Fig. 83D) 5-segmented, short; segment 1 short with spinule on anterior margin;
segment 2 thickest; segments 3 and 5 with aesthetasc fused with seta at its base, respectively; setal
formula as follows: 1-[1], 2-[10], 3-[8+ae], 4-[1], 5-[9+ae].

Antenna (Fig. 83E). Coxa short. Basis with set of long setules and row of small setules. Exopod
3-segmented; proximal segment with bare stout seta; middle segment shortest, with spinulose seta;
distal segment longest, longer than proximal and middle segments combined, with 2 long spinulose
setae apically. Endopod 2-segmented; proximal segment longer and slender than basis in length;
distal segment shorter than proximal segment, abexopodal margin furnished with 2 rows of spinules
and 2 spinulose setae, distal margin furnished with 2 short, 4 long spinulose and 1 short, slender
plumose setae and row of spinules.

Labrum (Fig. 84A) well developed, with spinous projection.
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Mandible (Fig. 84B). Gnathobase with 2 uicuspid and 1 tricuspid stout teeth on cutting edge and
1 spinulose seta at ventral corner; surface ornamented with small papillae. Basis 3 times as long as
greatest width, with row of setules and long seta proximally; distal corner with 1 spinulose, 1 pinnate
and 1 naked setae. Exopod 1-segmented, short, with 2 spinulose and 1 plumose setae. Endopod 1-
segmented, elongate, with 7 long and 1 short setae.

Maxillule (Fig. 84C). Praecoxal arthrite with 3 stout, spinulose claws on distal margin and 2 naked
parallel and 1 spinulose setae on surface. Coxa small, with naked seta. Basis with long spinular set
and 2 endites, each represented by 3 setae, respectively. Exopod 1-segmented, with row of spinules
along lateral margin, and 1 spinulose and 1 plumose setae terminally. Endopod 1-segmented, with 3
pairs of long setae fused at base.

Maxilla (Fig. 84D). Syncoxa with 1 spinule, 3 rows of spinules, and 3 endites; proximal one with
2 spinulose and 2 bare setae, middle one with 2 bare setae, distal one with 2 spinulose and 1 naked
setae. Allobasis swollen medially, longer than basis, with 2 spinulose setae. Endopod composed of 2
geniculate and 1 smooth long setae, with 2 slender, 1 three-forked setae.

Maxilliped (Fig. 84E). Syncoxa short, with 1 long, plumose and 1 short, bare setae. Basis elongate
furnished with spinules and setules. Endopod as long as syncoxa in length, length ratio to greatest
width 1.5:1, and with 2 stout spinulose setae on lateral margin and 2 naked apical setae.

P1 (Fig. 85A). Coxa subrectangular, with row of delicate spinules on distal margin and anterior
surface, respectively. Basis with small outer seta and spinulose inner spine and set of spinules on
surface; distal margin with row of delicate setules behind endopod and row of stout spinules behind
exopod. Both rami 3-segmented, endopod longer and wider than exopod; outer margin of each
segment with row of spinules, respectively; exp-1 and enp-1 with row of spinules on surface,
respectively; exp-1 without inner seta.

P2-P4 (Figs. 85B, 86A, B). Coxa subrectangular, with 2 rows of spinules on distal margin and
distal edge. Basis subrectangular, wider than that of P1; outer seta on P4 stout and elongate, reaching
end of exp-2; ornamentation similar to that of P1 except presence of protrusion on distal margin.
Both rami 3-segmented, endopod longer than exopod; outer margin of each segment with row of
spinules; enp-1 with row of long spinules on anterior surface; distal inner setae on enp-3 of P3 and
P4 stout, spinulose and spine-like; exp-1 with inner seta.

Setal formula of thoracic legs as follows:
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Exopod Endopod

P1 0.1.123 1.1.221
P2 1.1.223 1.1.221
P3 1.1.323 1.1.221
P4 1.1.323 1.1.221

P5 (Fig. 86C). Baseoendopod shorter than width, with outer peduncle bearing slender naked seta;
endopodal lobe reaching 3/4 of exopod, with 2 spinulose setae apically, inner one of which longer
than outer one; inner margin with row of spinules. Exopod longer than width, confluent with
baseoendopod anteriorly, with 3 spinulose apical and 1 surface setae; among 3 apical setae, innermost
one short, 1/3 of outermost one in length; surface seta slender, inserted near basal margin, bearing 4
stout spinules on its base; distal margin with deep incision between outermost and middle setae;
anterior surface covered with stout spinules distally (Kim et al. 2015).

Male. Unknown.

Remarks. Halectinosoma perforatum 1td, 1981 of the present study is the first record of the genus
Halectinosoma Vervoort, 1962 from Korean waters. Unfortunately, the author could find only female
specimens from the materials collected from Sangju beach on the south coast of Korea, but the author
is confident in the validity of identification based on the comparison with original description of It6
(1981) at characteristic features as follows: the antennule is five-segmented; the first segment of
antennal exopod is not furnished with a row of spinules; the outer distal seta among three setae on
the mandibular exopod is similar to the others in shape; the maxillipedal syncoxa is furnished with
two setae; the third segment on P4 exopod has three inner setae; the exopod of female P5 is
remarkably bilobated with a small innermost seta on the distal margin; genital double-somite is
ornamented with a row of conspicuous scales on the ventral surface; and the caudal ramus is 1.5
times as long as broad. However, the Korean specimens show some minor differences in that the
anterior margin of rostrum is triangular (like male of Japanese materials), the antennary basis is
ornamented with a set of long setules and the anal somite is furnished with spinular rows on dorsal
cleft, while those features are not found in the original description (I1t6 1981). Halectinosoma
perforatum has some affinities with H. brunneum (Brady, 1905), H. canaliculatum (Por, 1964), H.
crenulatum Clément & Moore, 1995, and H. denticulatum Clément & Moore, 1995 in that the

presence of scale-like spinules on the urosomites ventrally and the shape of female P5 (Clément &
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Moore 1995). However, H. perforatum is easily distinguished from them by the following
morphological characteristics: the P5 exopod is remarkably bilobated by a deep incision; the length
ratio to the width of caudal ramus (1.5:1) is larger than those of other four species (1.0:1 in H.
brunneum and below 1.0:1 in remaining species); and the mandibular basis is furnished with a long
seta instead of a set of long setules. In the original description of H. perforatum, 1t6 (1981) mentioned
that the scientific name of this species was derived from the perforated body ornamentation. However,
this feature is occasionally ignored in many other species before the revision of Clément & Moore
(1995) who paid attention to the detailed morphological features of body and appendages in
Halectinosoma species. According to their revision, most species related with H. sarsi Boeck, 1873
have the similar perforations on the body surface. Thus, this perforated body ornamentation of H.
perforatum seems not to be a key characteristic feature in spite of its scientific name (Kim et al.
2015).
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Fig. 83. Halectinosoma perforatum Ito, 1981, female. A, habitus, dorsal; B, urosome, ventral; C, anal

somite and caudal rami; D, antennule; E, antenna (cited from Kim et al. 2015).
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Fig. 84. Halectinosoma perforatum Ito, 1981, female. A, labrum; B, mandible; C, maxillule; D,

maxilla; E, maxilliped (cited from Kim et al. 2015).
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Fig. 85. Halectinosoma perforatum Ito, 1981, female. A, P1; B, P2 (cited from Kim et al. 2015).

247

Collection @ chosun



Fig. 86. Halectinosoma perforatum Ito, 1981, female. A—C, P3—P5 (cited from Kim et al. 2015).
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78. Halectinosoma sp. nov. (Figs. 87-95)
Halectinosoma arenicola (Rouch, 1962): 1t6, 1973, p. 524, figs. 5-7.

Type locality. Myeongsasipri beach (34°19'35.87"N, 126°48'34.67"E), Sin-ri, Sinji-myeon, Wando-
gun, Jeollanam-do, Korea.
Type materials examined. Holotype ¢ (NIBRIV0000326509), allotype &' (NIBRIVV0000326510),
both undissected and preserved in 99.9% ethyl alcohol. Paratypes: 1 @ (NIBRIVV0000326511)
dissected and mounted on nine slides; 1 @ (NIBRIV0000326512), dissected and mounted on two
slides; 1 & (NIBRIV0000326513) dissected and mounted on three slides; 2629, 11 J&
(NIBRIV0000470359) preserved in 99.9% ethyl alcohol. All materials were collected from the type
locality on 25 Jun 2013.
Additional materials examined. Korea: 9929, 24d& (NIBRIV0000470362), Sangju beach
(34°43'14.90"N, 127°5919.90"E), Sangju-ri, Sangju-myeon, Namhae-gun, Gyeongsangnam-do on
15 Mar 2014; 829, 2443, (NIBRIV0000470361), Hyeopjae beach (33°23'41.05"N,
126°14'25.10"E) , Hyeopjae-ri, Hallim-eup, Jeju-si, Jeju-do on 25 Jun 2014; 1799, 343
(NIBRIV0000470360), Haedanghwa beach (34°19'35.51.07"N, 127°3'31.40"E), Wolsong-ri,
Geumil-eup, Wando-gun, Jeollanam-do on 30 Jun 2014; 29% (NIBRIV0000470363,
NIBRIV0000470364), Duu-ri (35°14'43.20"N, 126°18'18.80"E), Yeomsan-myeon, Yeonggwang-
gun, Jeollanam-do on 20 Apr 2015; 599, 33d, Cheongpodae baech (36°38'25.20"N,
126°17'57.70"E), Woncheong-ri, Taean-gun, Chungcheongnam-do on 28 May 2016; 4 9 9, Dacjin
beach (38°30'16.00"N, 128°25'32.90"E), Daejin-ri, Hyeonnea-myeon, Goseong-gun, Gangwon-do
on 19 Jul 2016. Japan: 19, 533, Siki beach (32°31'15.70"N, 130°01'53.20"E), Amakusa, Kumamoto,
Kyushu on 13 Aug 2016.
Description. Female. Body (Figs. 87A, B, 93A) fusiform; total length including tip of rostrum and
caudal rami about 798 um in lateral view (range, 662.4 to 872.8 um, mean = 752.5 um, n = 62);
surface sculptured with longitudinal furrows (Fig. 93F). Rostrum (Fig. 88C) well-developed,
subrectangular in shape, separated from cephalothorax at its base, twice as long as wide, and with 1
pair of lateral sensilla subdistally.

Prosome (Figs. 87A, B, 93A-D) 4-segmented, comprising cephalothorax and 3 free pedigerous
somites. Cephalothorax slightly shorter than 3 succeeding somites combined; surface (Fig. 93B)

ornamented with small foveae, with 13 pairs of sensilla. P2-bearing somite with row of fine spinules
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and 5 pairs of sensilla on surface. P3- and P4-bearing somites with row of fine spinules and 4 pairs
of sensilla, respectively. Each surfaces of 3 free pedigerous somites ornamented with small foveae.

Urosome (Figs. 87A, B, 88A, 93D-F, 94A-C) 5-segmented, comprising P5-bearing, genital
double-, and 3 postgenital somites. P5-bearing somite with row of fine spinules and 2 pairs of sensilla
on dorsal surface; posterior margin serrate minutely. Genital double-somite (Fig. 88A) subdivided
by cuticular suture ventrally and laterally, while fused dorsally; anterior somite with 2 rows of fine
spinules and 2 pairs of sensilla on dorsal surface; each posterior somite with rows of dorsal, lateral
and ventral fine spinules, and 2 pairs of sensilla on surface; posterior margin of posterior somite
serrate minutely. Genital field with copulatory pore medially and vestigial P6 represented by seta.
Urosomite 4, dorsal surface with 1 row of fine spinules and 3 sensilla; lateral surface with 2 rows of
fine spinules; ventral surface with 2 rows of fine spinules and 1 pair of sensilla. Urosomite 5, dorsal
surface with 1 row of fine spinules; lateral surface with 2 rows of fine spinules; ventral surface with
1 row of fine spinules and 1 pair of sensilla. Anal somite (Figs. 88B, 94D—F), dorsal surface deeply
cleft medially, with several rows of delicate setules, 1 row of spinules, 2 small pores, and 2 sensilla;
ventral surface with pair of large and small pores on each side; lateral surface with small pore;
posterior border ornamented with spinules; operculum obscure, with row of delicate setules.

Caudal rami (Figs. 88B, 94D-F) as long as anal somite in dorsal view, with dorsal and ventral
transparent lappets, and furnished with 7 setae: seta | short and stout; seta Il short and slender; seta
111 about 3.6 times of seta | in length and slender; setae IV and V (Fig. 95A) well-developed, each
side ornamented with spinules; seta VI stout, shorter than seta 11, and furnished with outer setules
proximally; seta VI short, slender, and articulated.

Antennule (Fig. 88D) 6-segmented, short, and slender; segment 1 short; segment 2 shorter than
preceding one; segment 3 longest, with 1 peduncle at distal corner; peduncle on segment 3 with
aesthetasc; segment 6 incompletely separated from preceding one, with long peduncle-like process
bearing long seta and aesthetasc; each aesthetasc fused with seta basally. Setal formula as follows:
1-[1], 2-[10], 3-[7 + ae], 4-[1], 5-[1], 6-[8 + ae].

Antenna (Fig. 88E). Coxa small. Basis with 1 group of long setules on anterior margin and 1 group
of small spinules on inner margin. Exopod 3-segmented; proximal segment elongate, fused to basis,
with 1 row of spinules medially; middle segment shortest, with 1 spinulose seta; distal segment
longest, with 2 long spinulose setae. Endopod 2-segmented; proximal segment elongate, longer than

basis, without ornamentation; distal segment with 2 groups of spinules and 1 row of small spinules
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on surface, 2 spinulose setae on abexopodal margin, and 6 spinulose and 1 slender plumose setae on
distal margin.

Mandible (Fig. 89A). Gnathobase well-developed, with 5 unicuspid teeth on cutting edge, 3
sclerite protrusions (see arrowheads in Fig. 4A) on dorsal margin, and 2 rows of small spinules on
surface; ventrodistal corner with 1 group of spinules. Basis elongate, 3.5 times as long as greatest
width, and with 1 row of long setules proximally on lateral margin and 3 setae on distal corner.
Exopod 1-segmented, small, with 1 spinulose, 1 plumose, and 1 small naked setae. Endopod 1-
segmented, elongate, and with 10 naked and 1 plumose setae; lateral margin ornamented with row of
long hairs.

Maxillule (Fig. 89B). Praecoxal arthrite with 4 stout spinulose claws on distal margin and 2 naked
setae on surface. Coxa small, with 1 seta. Basis with 4 spinulose setae distally and subdistally; surface
with 2 bare setae. Exopod 1-segmented, small, and with 2 apical plumose setae. Endopod 1-
segmented, bilobate; small lobe with 2 setae and large lobe with 4 setae; each seta on lobes fused
with neighboring one at its base.

Maxilla (Fig. 89C). Syncoxa with 3 spinules on outer margin and 2 rows of spinules on surface,
and bearing 3 endites (Fig. 89D-F); proximal endite with 1 slender, 1 spinulose, and 2 plumose setae;
middle endite slender, with 1 spinulose and 1 bare setae; distal endite with 2 spinulose and 1 plumose
setae. Allobasis with 4 bare and 1 spinulose setae, and 1 spinulose spine fused with lateral margin
basally; surface with 1 row of long setules. Endopod composed of 3 setae; proximal and middle setae
spinulose and geniculated; distal seta divided into 4 small setae.

Maxilliped (Fig. 89G). Syncoxa small, with 1 long seta. Basis elongate, furnished with setules
along each lateral margin. Endopod small, about 3 times as long as greatest width, and with 1 long
and 1 short bare setae on apical margin and 1 subdistally and 1 medially inserted spinulose setae on
lateral margin.

P1 (Fig. 90A). Intercoxal sclerite small, without ornamentation. Coxa large, subrectangular, and
with 1 row of spinules along distal corner. Basis smaller than coxa, with 1 outer seta and 1 inner
spine; outer margin with 1 row of stout spinules; anterior surface with 1 row of stout spinules and 1
row of minute spinules; distal margin behind endopod with hyaline frill. Both rami 3-segmented,;
each segment ornamented with outer spinules; exp-1 without inner seta; distal margins of exp-1 and

exp-2 with hyaline frill; enp-1, anterior margin with 1 row of horizontal spinules, distal margin
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partially protruded, with hyaline frill; enp-2, posterior surface with several stout spinules, and distal
margin with small hyaline frill.

P2-P4 (Figs. 90B, 91A, B). Intercoxal sclerite larger than that of P1. Coxa subrectangular, with
row of spinules along distal corner. Basis smaller than coxa, with 1 row of stout spinules along outer
margin and 1 (P4) or 2 (P2 and P3) rows of minute spinules on anterior margin; distal margin midway
produced, with small hyaline frill and notch. Both rami 3-segmented; each segment ornamented with
outer spinules; distal margins of exp-1 and exp-2, with hyaline frll; enp-1 with 1 row of horizontal
spinules on anterior surface; distal margins of enp-1 and enp-2 midway concave, with small hyaline
frill; enp-2 except for P4 with several stout spinules on posterior margin.

Setal formula of P1-P4 as follows:

Exopod Endopod
P1 0.1.123 1.1.221
P2 1.1.223 1.1.221
P3 1.1.323 1.1.221
P4 1.1.323 1.1.221

P5 (Figs. 88F, 95C, D). Baseoendopod shorter than width, with 2 rows of spinules on anterior
surface and 1 plumose outer seta; endopodal lobe reaching to approximately 1/3 of exopod, with 1
row of spinules along inner margin and 2 stout pinnate setae on distal margin; outer seta on distal
margin partially fused with endopodal lobe. Exopod slightly longer than wide, fused to baseoendopod
anteriorly, with incomplete posterior separation; inner margin ornamented with spinules; distal
margin with 3 pinnate setae bearing row of spinules basally; anterior surface with small peduncle
bearing 1 seta near outermost distal seta.

Male. Body (Fig. 92A) smaller than female; total length about 546 pm (range, 502.1 to 623.8 pm,
mean = 550.8 um, n = 18).

Urosome (Fig. 92A) 6-segmented.

Antennule (Fig. 92B) 7-segmented, haplocer. Segment 1 as long as width. Segment 2 smallest.
Segment 3 narrower than preceding one. Segment 4 slightly shorter than segment 1, gradually broad
towards distal margin. Segment 5 longest, slightly swollen proximally; surface with 1 spine-like
process, 1 tube-like seta, 1 row of minute spinules, and 1 aesthetasc. Segment 6 fused with preceding
one. Segment 7 elongate, with peduncle bearing aesthetasc fused with seta basally. Setal formula as
follows: 1-[1], 2-[1], 3-[8], 4-[3], 5-[6 + ae], 6-[1], 7-[6 + ae].
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P5 (Fig. 92C). Baseoendopod small, with 1 finely bipinnate outer seta; endopodal lobe small,
reaching to approximately 1/3 of exopod, and with 2 subequal pinnate setae on distal margin. Exopod
separated from baseoendopod, slightly longer than wide, and with 3 terminal and 1 surface setae.

P6 (Fig. 92D) represented by 1 bare and 1 spinulose stout setae.

Variability. Most morphological features are conservative except for the female P5. Ovigerous
females lack a row of spinules on the P5 exopod (Fig. 88F), and some ovigerous specimens have
small spinules or the vestiges of spinules positioned near the surface seta (arrowhead in Fig. 95D).
Among seven populations examined in the present study, the non-ovigerous form with a distinct
spinular row (Fig. 92E) was observed from two specimens collected from Baekbawi beach,
Yeonggwang-gun. Especially, these two specimens of the non-ovigerous form display additional
variability in the detailed characteristics of the female P5 as follows: the outer peduncle has a tube
pore (vs. a small pore in the ovigerous form); two spinular rows on the baseoendopod are in a line
(vs. two distinguishable rows in the ovigerous form); the boundary between the distal margin of the
baseoendopodal lobe and its inner seta is completely separated (vs. partially fused in the ovigerous
form); both setae on the baseoendopodal lobe are longer than the length of the baseoendopodal lobe
(vs. as long as the baseoendopodal lobe in the ovigerous form); the baseoendopodal lobe has a pore
near the outer margin (vs. absent in the ovigerous form).

Remarks. Lang (1948) proposed the division of Halectinosoma into the sarsi- (where the P3-P4
exp-3 have three outer spines) and curticone-groups (where the P4 exp-3 has two outer spines) on
the basis of the number of outer spines on the P1-P4 exp-3. However, Lang (1965) subsequently
declared that it was impracticable because of the uncertainty of these characteristics. Later, Clément
& Moore (2000) proposed the herdmani-group in the genus based on the body shape, the setal
formula of P1-P4, and the structures of the antennule, antennary exopod, mandibular exopod, and
maxillipedal syncoxa. Among these three groups, only the herdmani-group is currently
acknowledged in the genus, but additional groups could be recognized with further studies as
previously observed in the revision for the species related with H. sarsi (Boeck, 1873) (present in the
species inquirendae) by Clément & Moore (1995).

Within the genus, Halectinosoma sp. nov. is close to the species belonging to the herdmani-group
in the following characteristics: (1) the rostrum is elongate; (2) the body surface is sculptured with
longitudinal furrows; (3) the female antennule is composed of six segments; (4) the first exopodal

segment of antenna has a row of spinules; (5) the outer distal seta on the mandibular exopod is smaller
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than the other two setae; (6) the maxillipedal syncoxa has only one seta; (7) the surface seta on the
P5 exopod clearly beyond its distal margin; (8) the setal formula of P1-P4 coincides with those of
species belonging to the herdmani-group (Clément & Moore 2000). However, Halectinosoma sp.
nov. differs from the herdmani-group by the absence of chitinous patches near the posterior margin
of the cephalothorax and the first exopodal segment of antenna has no seta.

Most Halectinosoma species not dealt in the revisions by Clément & Moore (1995, 2000, 2007)
have more or less incomplete and inaccurate descriptions. This presently causes a problem in the
taxonomy of the genus (Clément & Moore 1995, 2000, 2007; Kihara & Huys 2009; Suarez-Morales
& Fuentes-Reinés 2015). Nevertheless, the author believe that previous descriptions for antenna,
antennary exopod, mandibular gnathobase, setal formula of P1-P4, and female P5 were relatively
exact because of their simple structures.

In most Halectinosoma species, the armature formula of the antennary exopod is a typical “1.1.2”,
but the seta on the first segment is known to be absent in several species as well as Halectinosoma
sp. nov. However, this new species differs from other species by the presence of a row of spinules
on the first exopodal segment of antenna. As far as we know, the combination of the absence of seta
and the presence of a row of spinules on the proximal segment is first recognized in Halectinosoma
sp. nov. However, the author assumes that the latter characteristic was possibly unnoticed or
overlooked by previous authors before Clément & Moore (1995, 2000, 2007).

In ectinosomatid copepods, the mandibular gnathobase is armed with a dorsal seta, a character
considered to be present in the ground pattern, which is considered an autapomorphy of the family
(Seifried 2003; Seifried et al. 2007). Halectinosoma species typically possess one or two dorsal setae
on the gnathobase and its cutting edge is composed of a unidentate pars incisiva and a multidentate
lacinia. However, this structure of Halectinosoma sp. nov. is composed of five chitinous teeth without
dorsal seta. This type of mandibular gnathobase is a unique characteristic of the new species among
Halectinosoma species except for H. paraspinicauda Bodin, 1979 (see Bodin 1979, Fig. 3Md). The
new species represents another remarkable characteristic in having three protrusions on the
mandibular gnathobase dorsally, which has not yet been reported in Halectinosoma species.

The structure of female P5 has been considered as a useful diagnostic character to distinguish
Halectinosoma species (Lang 1965; Clément & Moore 1995, 2000; Wells 2007). The general shape
of the female P5 for Halectinosoma sp. nov is similar to those of H. arenicola (Rouch, 1962), H.

dimorphum Coull, 1970 (in the ovigerous female), H. pterinum Moore, 1974, H. britannicum
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Clément & Moore, 2000, and H. itoi Clément & Moore, 2000 (Rouch 1962; Coull 1970; Moore 1974;
Clément & Moore 2000). However, Halectinosoma sp. nov. clearly differs from these five species
by the position of the surface seta inserted near the distal margin on the exopod, the presence of
spinular rows on the baseoendopod, and the incomplete boundary between the baseoendopod and the
exopod. Especially, Halectinosoma sp. nov. shows variability in detailed features of the distal setae
on the baseoendopodal lobe, the row of spinules on the exopod, and the tube pore on the outer
peduncle. This kind of variability has been reported only from H. dimorphum, which represents a
difference in the female P5 between ovigerous and non-ovigerous individuals (Coull 1970).

Taking into account the characteristic features, Halectinosoma sp. nov. mostly resembles H.
dimorphum described from Barbados in sharing the 6-segmented and elongate antennule, the first
exopodal segment of antenna without seta, the position of surface seta (inserted distally) on the
female P5 exopod, and the setal formula of P1-P4. However, the new species shows clear differences
from H. dimorphum by the following characteristics: (1) the third segment of antennule is longest
(vs. the fourth segment is longest in H. dimorphum); (2) the first segment exopod of antenna has a
row of spinules (vs. with only one seta in H. dimorphum); (3) the cutting edge of mandibular
gnathobase is composed of chitinous teeth (vs. a typical cutting edge comprising pars incisiva and
lacinia in H. dimorphum); (4) the female P5 has an incomplete boundary (separated in the posterior
part only) between the exopod and baseoendopod (vs. completely separated in H. dimorphum); (5)
the female P5 baseoendopod has two rows of spinules (vs. absent in H. dimorphum). Furthermore,
the new species shows distinct features not known from Halectinosoma species such as the foveate
ornamentation on the body surface of the prosome (see Figs. 87A, B, 93B, C) and the presence of
three protrusions on the mandibular gnathobase (see Fig. 89A).

Among Halectinosoma species, H. arenicola have been reported only from Brazilian and Japanese
coasts (Rouch 1962; 1t6 1973). However, Clément & Moore (2000) suggested that H. arenicola sensu
Ité (1973) from Japan might not be conspecific with Brazilian species of the original description on
the basis of the discrepancy in the first exopodal segment of antenna. They realized that the
morphological characteristics of the body surface and cephalosomic appendages are important
characters to distinguish Halectinosoma species through the series of their revisions (Clément &
Moore 1995, 2000, 2007). In this respect, Halectinosoma arenicola was poorly and incompletely
described in the original description by Rouch (1962). This author did not describe the habitus,

antennary endopod, mandible, and maxillule of this species. Additionally, the structures of other
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appendages were also described and figured with some errors in the original description of the species.
It6 (1973) subsequently reported H. arenicola from Japanese coast although he was aware that the
Japanese specimens differ from Brazilian species in the structures of the maxillule and maxilliped,
which were not considered to be key characteristics at that time. In modern view of Halectinosoma
taxonomy, H. arenicola sensu It6 (1973) clearly differs from H. arenicola in the following features:
(1) the female P5 baseoendopod has spinules, but it is naked in H. arenicola; (2) the female P5
exopod is fused to the baseoendopod anteriorly, but they are discrete in H. arenicola; (3) the surface
seta on the female P5 exopod is inserted near the distal margin, while it is located near the proximal
margin of the exopod in H. arenicola; (4) the first exopodal segment of antenna has only a spinular
row without seta, while it has a delicate seta without spinules in H. arenicola; (5) the third exopodal
segment of antenna is at least three times of second one in length, but it is about twice in H. arenicola.

Halectinosoma sp. nov. is very similar to H. arenicola sensu 1t6 (1973) reported from Japanese
beach, but several minor differences exist between them in the structures of maxillule, maxilla, and
body surface. To clarify whether this Korean species is conspecific with H. arenicola sensu It6
(1973), the author tried to obtain 1t6’s (1973) materials. However, 1t6’s materials of H. arenicola
sensu It6 (1973) does not exist any longer. So, the author collected Japanese materials of H. arenicola
sensu It6 (1973) from the beach on Siki, Amakusa in Japan, the sampling station of It6 (1973), and
compared them with the Korean specimens of Halectinosoma sp. nov. The result revealed that
Halectinosoma sp. nov. and Japanese specimens of H. arenicola sensu It6 (1973) are conspecific in
almost aspects including the characteristic features of body surface and cephalosomatic appendages.

Among 70 nominal Haectinosoma, the taxonomic positions of four species still having only poor
descriptions are doubtful. Three species, H. curticorne (Boeck, 1873), H. concinnum (Akatova, 1935),
H. pterinum Moore, 1974, seem to be closed to the members of the genus Pseudobradya Sars, 1904
in morphology of the antennule and maxilliped. Their antennules have a pigment spot and their
maxillipeds are relatively short and robust (Boeck 1873; Akatova 1935; Moore 1974). These are
presently used as key characteristics of the genus Pseudobradya after the identification key to
ectinosomatid genera given by Kihara & Huys (2009). Karanovic & Pesce (2001) discussed the status
of H. littorale (Nicholls, 1939) showing the absence of the surface seta on female P5 exopod and
suggested that it might have resulted from simple falling of the seta during dissection of the specimen.
The author founds an additional doubtful point of the setal formula of P1-P4 (see Nicholls 1939, p.

246), provided by total elements of spine and setae together) in the original description of H. littorale
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by Nicholls (1939). Considering ancestral character states of harpacticoids (Huys & Boxshall 1991),
the setal formula indicates that H. littorale has the P3 exp-2 without inner seta and the P4 enp-1 with
two inner setae in the original description. However, it is clearly con to general setal formula of
Halectinosoma species as well as our knowledge for the ancestral condition of harpacticoid copepods.

In this respect, these four species should be re-examined to clarify their taxonomic standings.
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Fig. 87. Halectinosoma sp. nov., female. A, habitus, dorsal; B, habitus, lateral. Scale bar: 100 pm.
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Fig. 88. Halectinosoma sp. nov., female. A, urosome, ventral; B, anal somite and caudal rami, dorsal

(right) and ventral (left); C, rostrum; D, antennule; E, antenna; F, P5. Scale bars: 50 um.
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Fig. 89. Halectinosoma sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, distal endite on
syncoxa of maxilla; E, middle endite on syncoxa of maxilla; F, proximal endite on syncoxa of maxilla;

G, maxilliped. Scale bar: 50 um. Arrowheads indicate the unique feature on the mandibular

gnathobase.
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Fig. 90. Halectinosoma sp. nov., female. A, P1; B, P2. Scale bar: 50 pm.

1

26

{“/Collection @ chosun



Fig. 91. Halectinosoma sp. nov., female. A, P3; B, P4. Scale bar: 50 pm.
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Fig. 92. Halectinosoma sp. nov., female. A, habitus; B, antennule; C, P5, D, urosomite 2, ventral; E

P5 of specimen collected from Yeonggwang. Scale bars: 50 pm.
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Fig. 93. Scanning electron microscope photographs of Halectinosoma sp. nov., female. A, habitus,
lateral (rostrum hidden); B, cephalothorax, lateral (rostrum hidden); C, thoracic somites 2-4, lateral;
D, P5 bearing-somite and genital double somite, lateral; E, genital double somites, lateral; F,

urosomite 4, lateral.
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Fig. 94. Scanning electron microscope photographs of Halectinosoma sp. nov., female. A, urosome,

dorsal; B, postgenital somites, ventral; C, urosomite 5, anal somite and caudal ramus, lateral; D-F,

anal smite and caudal rami, lateral (D), dorsal (E), ventral (F).
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Fig. 95. Scanning electron microscope photographs of Halectinosoma sp. nov., female. A, caudal

setae; B, surface of cephalosome; C, D, P5. Arrowhead indicates the vestiges of spinules.

Infraorder Exanechentera Lang, 1944
Idyanthidimorpha Seifried, 2003
Family Zosimeidae Seifried, 2003
Genus Zosime Boeck, 1973

2 Al E: Zosime typica Boeck, 1873

79. Zosime destituta Kim, Jung & Yoon, 2016 (Figs. 96-99)
Zosime destituta Kim et al., 2016b, p. 324, figs. 1-4.
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Type locality. Off Hansando Island (34°46'17.4"N, 128°27'46.9"E), Tongyeong-si,
Gyeongsangnam-do, Korea.

Material examined. Holotype @ (NIBRIV0000326501) dissected on a slide. Paratypes: 19
(NIBRIV0000326502), dissected on 13 slides; 292 (NIBRIVV0000364128, NIBRIVV0000364129),
undissected and preserved in 99% ethanol. All material has been deposited in the National Institute
of Biological Resources (NIBR) in South Korea and was collected from the type locality on 24 March
2014.

Description. Female. Body (Fig. 96A, B) fusiform, subcylindrical, tapering posteriorly, with narrow
constriction between prosome and urosome; total body length 667 um measured from anterior margin
of rostrum to posterior margin of caudal ramus laterally; surface with reticulate ornamentation (Fig.
96C), covered by minute setules except for cephalothorax. Posterior border of each somite crenate
except for pre-anal and anal somites, with 3-8 sensilla; pseudoperculum (Fig. 98C) on pre-anal
somite (urosomite 5) with 10 well-developed spinous projections. Rostrum (Fig. 96A) triangular,
fused at base to cephalothorax; anterior and lateral margins concave; with paired sensilla and small
apical protrusion. Cephalothorax with 31 sensilla; ventrolateral margin crenate. Ventrolateral margin
of thoracic somites crenate, possessing sensillum, with row of setules anteriorly. All urosomites
except for pre-anal and anal somites with well-developed pleurotergite, bearing one sensillum (Fig.
98A). Original segmentation of genital double-somite marked by dorsal and lateral subcuticular
ridges (Figs. 96A, B), fused ventrally (Fig. 98A); posterior margin with 2 small processes ventrally,
each bearing sensilium. Genital field (Fig. 98A, B) with median copulatory pore, with paired genital
apertures; P6 represented by 1 plumose and 2 naked setae. Posterior margin of pre-anal somite
crenulate ventrally. Anal somite (Fig. 98C) small; dorsal surface with 2 sensilla; anal opening
triradiate, fringed with deeply incised frill.

Caudal ramus (Fig. 98A, C) cylindrical, 1.8 times as long as greatest width, with slightly convex
inner and outer lateral margins, and possessing with 7 setae: seta | small, inserted ventrally at about
halfway down outer margin; seta Il twice as long as seta I, inserted distally at 3/4 distance of outer
margin; seta 1l as long as seta Il, inserted subdistally at outer corner; distal setae 1V and V well-
developed, covered with minute spinules except for proximal part; seta VI as long as seta Ill, inserted
distally at inner corner; seta VI tri-articulated at base, inserted distally on dorsal surface.

Antennule (Fig. 97A) robust, short, 6-segmented: segment 1 with 2 rows of spinules on anterior

margin; segment 2 longest, with subcuticular ridge medially; segments 4 and 6 with aesthetasc;
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segment 6 with transverse suture, indicating former division between segments 6 and 7. Setal formula
as follows: 1-[1], 2-[15], 3-[3], 4-[3 + ae], 5-[5], 6-[8 + ae].

Antenna (Fig. 97B). Coxa small. Basis elongate, with 2 rows of spinules, with 1 pinnate
abexopodal seta. Exopod 3-segmented; proximal segment with small plumose seta; middle segment
shortest, with 1 spinulose seta; distal segment longer than preceding segments combined, with 3
spinulose and 1 pinnate setae. Endopod 2-segmented; proximal segment with long spinulose inner
seta; distal segment longer than proximal one, inner margin with 2 long spinulose and 1 short delicate
setae, and 2 groups of spinules, distal margin with 1 long spinulose, 4 long pinnate and 1 delicate
pinnate setae, inner distal corner with row of spinules.

Mandible (Fig. 97C). Gnathobase well-developed, armed with 6 teeth and 1 pinnate seta;
outermost tooth largest and multicuspidate, innermost one small and spinule-like. Palp consisting of
basis, exopod, and endopod,; basis with 3 plumose setae distally; exopod small, 1-segmented, bilobate,
inner and outer lobes with 1 and 2 apical plumose setae, respectively; endopod 1-segmented, with 4
plumose setae.

Maxillule (Fig. 97D). Praecoxal arthrite well-developed, with 7 pinnate or spinulose spines on
distal margin and 2 setae on anterior surface. Coxa with pinnate outer seta; coxal endite with 3 pinnate
setae distally. Basal endite elongate, with 5 pinnate setae distally, with row of spinules on surface.
Exopod 1-segmented, with 3 plumose setae. Endopod 1-segmented, wide, with 6 plumose setae.

Maxilla (Fig. 97E). Syncoxa with row of outer spinules proximally, with 3 endites: proximal endite
bilobate, each lobe with 2 pinnate and 1 bare setae; middle endite with 1 pinnate and 2 bare setae;
distal endite with 2 spine-like elements and 1 bare seta. Basal endite with 2 spine-like elements and
2 bare setae. Endopod 1-segmented, elongate, with 3 apical and 2 lateral elements.

Maxilliped (Fig. 97F). Syncoxa elongate, with row of setules along lateral margin proximally.
Basis shorter and narrower than syncoxa, with pinnate seta at distal corner and row of setules on
lateral margin distally. Endopod 1-segmented, small, with 1 plumose and 1 pinnate setae apically,
with 1 delicate and 1 long bare setae laterally.

P1 (Fig. 98D). Intercoxal sclerite wide and arched. Coxa with 3 rows of spinules on anterior surface.
Basis slightly smaller than coxa, with 3 rows of spinules on anterior surface, 1 plumose outer seta,
and 1 long pinnate inner spine. Exopod 3-segmented; outer margin of each segment with spinules as
shown; exp-1 with row of inner setules and 1 spinulose outer spine; exp-2 with 1 spinulose outer

spine and 1 plumose inner seta; exp-3 with 1 plumose inner and 2 spinulose apical elements, and 2
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outer spinulose spines. Endopod 2-segmented, reaching to end of exopod; outer margin of each
segment with spinules as shown; enp-1 slightly longer than wide, with plumose inner seta; enp-2
narrower and longer than preceding segment, with 1 plumose inner and 1 spinulose apical setae and
1 outer spinulose spine.

P2-P4 (Figs. 98E, 99A, B). Intercoxal sclerite wide, arched. Coxa with 4 rows of spinules on
anterior surface. Basis smaller than coxa, with 1-3 rows of spinules on anterior surface and 1 plumose
outer seta. Both rami 3-segmented; exopod longer than endopod; each exopodal segment with outer
spinules and inner setules; exp-1 and exp-2 each with 1 plumose inner seta and 1 spinulose outer
spine, exp-3 with 2 plumose inner setae, 2 apical elements, and 3 spinulose outer spines; each
endopodal segment with setules or spinules along outer margin; enp-2 and P4 enp-3 with inner setules;
enp-1 and enp-2 each with 1 plumose inner seta, enp-3 except for P4 with 1 plumose inner seta, 2
apical elements, and 1 spinulose outer spine; P4 enp-3 with 2 apical elements and 1 spinulose outer
spine.

P5 (Fig. 99C). Intercoxal sclerite small. Baseoendopod wide, with outer cylindrical peduncle
bearing pinnate seta; endopodal lobe reaching halfway down of exopod, with 2 long pinnate setae.
Exopod fused to baseoendopod, with 3 marginal and 1 surface setae (Kim et al. 2016b).

Male. Unknown.

Remarks. Zosime destituta Kim, Jung & Yoon, 2016 is very similar to Z. valida Sars, 1919 which
was originally described outside the Oslofjord (Sars 1919). Females of both species share the
presence of 5 elements on P1 exp-3 and 2 setae on P5 endopodal lobe, and the similar length to width
ratio of caudal ramus (about 2.0). However, Zosime destituta and Z. valida can be differentiated by
the combination of the following features: number of segments of the antennule (6 in Z. destituta vs.
7 in Z. valida); the absence of the inner seta on P4 enp-3 in Z. destituta, but it is present in Z. valida;
P6 being represented by 3 setae in Z. destituta, but with 2 setae in Z. valida. The absence of the inner
seta on P4 enp-3 in Z. destituta is unique within the genus. The only other species that displays 3
elements on P4 enp-3 is Z. bathyalis Por, 1967, but in this species the outer spine appears to be absent
and the inner seta present (Por 1967).

Bodin (1968) described Zosime bathybia from the Gulf of Gascogne and mentioned that this
species differs from Z. incrassata in the number of setae on the distal exopodal segment of the
antenna (with 3 setae in Z. bathybia, but 2 in Z. incrassata). Apostolov & Petkovski (1980) doubted

the validity of this character as a criterion to separate these species and relegated Z. bathybia to a
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subspecies of Z. incrassata. However, these two species are clearly different in body size, the former
(550 pum) being smaller than the latter (745 pum), and the morphology of the maxilliped in the female.
Unfortunately, Sars (1910) omitted the illustration of the maxilliped in the original description of Z.
incrassata, and mentioned that it was similar to that of the type species, Z. typica Boeck, 1873.
According to his redescription of Z. typica, Sars (1903) shows 2 apical and 1 small lateral setae on
the endopod of the maxilliped, and 1 long terminal seta on the basis. On the other hand, Z. bathybia
has 2 long apical setae on the endopod and 1 small seta on the basis (Bodin 1968). These differences
are considered here enough to separate Z. incrassata and Z. bathybia.

The potential polyphyly of the genus Zosime was first commented upon by Koller & George (2011)
who identified divergent character states in some species: Z. anneae Koller & George, 2011 has an
8-segmented antennule instead of 6- or 7-segmented and shows unique characters in the caudal setae
such as the reduction of setae I, Il and VII in size and the peculiar position of setae I and Il affected
by elongation of the caudal rami; Z. reyssi Dinet, 1974 lacks the seta on the exopodal surface of P5
in the female (this characteristic is shared also by Z. incrassata and Z. bathybia); the caudal rami of
Z. incrassata, Z. bathybia, and Z. reyssi are as long as wide (Koller & George 2011).

To verify the taxonomic relationships within Zosime, the morphology of all the Zosime species
currently known was compared based on the available literature (Boeck 1873; Sars 1903, 1910, 1919;
Monard 1937; Lang 1948; Por 1964, 1967; Bodin 1968; Drzycimski 1968; Coull 1973; Dinet 1974;
Becker & Schriever 1979; Apostolov & Petkovski 1980; Fiers 1991; Wells 2007; Kornev &
Chertoprud 2008; Koller & George 2011). This comparison revealed that the genus can be subdivided
into three provisional groups, anneae-, incrassata-, and typica-group, based on differences in the
structure of the antennule, antennary exopod, mandibular rami, armature of the swimming legs, fifth
leg, and caudal rami. Three groups of the genus Zosime are proposed as follows:

1) anneae-group. This group is characterized by the combination of the following characteristics:
8-segmented antennule in the female; second segment of antennary exopod with 1 seta; mandibular
exopod and endopod with 3 and 4 setae, respectively; P3-P4 exp-3 with 2 inner setae; P5 exopod in
the female with 3 marginal and 1 surface setae; caudal rami four times as long as wide. This group
comprises only 1 species: Z. anneae.

2) incrassata-group. This group is characterized by the combination of the following
characteristics: 7-segmented antennule in the female; second segment of antennary exopod without

seta; mandibular exopod and endopod with 1 or 2 setae, respectively (Z. reyssi was shown with only
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1 seta on the palp (see Dinet 1974, Fig. 8), but this condition may be based on an observational error);
P3-P4 exp-3 with 3 inner setae; P5 exopod in the female with 4 marginal setae; caudal rami about as
long as wide. This group comprises 3 species: Z. incrassata, Z. bathybia, and Z. reyssi.

3) typica-group. This group is characterized by the combination of the following characteristics:
6- or 7-segmented antennule in the female; second segment of antennary exopod with 1 seta;
mandibular exopod and endopod have 3 or 4 setae, respectively; third exopodal segments of P3 and
P4 have 2 inner setae; P5 exopod in the female with 3 marginal and 1 surface setae; caudal rami at
least 1.7 times as long as wide. This group comprises 13 species: Z. typica, Z. major Sars, 1919, Z.
valida, Z. gisleni Lang, 1948, Z. mediterranea Lang, 1948, Z. bathyalis, Z. erythraea Por, 1967, Z.
atlantica Bodin, 1968, Z. bergensis Drzycimski, 1968, Z. paramajor Bodin, 1968, Z. paratypica
Becker & Schriever, 1979, Z. pacifica Fiers, 1991, and Z. destituta.

Koller & George (2011) mentioned that Z. anneae has several unique features in the caudal setae
which may be derived character states: (1) setae | and Il are apart from each other; (2) seta I is minute
and setule-like; (3) seta I is inserted in the middle of the caudal rami ventrally; (4) seta Il is minuted:;
(5) seta VIl is minuted and very slender. These features were excluded for the definition of the above
groups because for some Zosime species the caudal rami have been inadequately described (Sars
1910, 1919; Lang 1948; Por 1967; Drzycimski 1968; Becker & Schriever 1979).

If more species of Zosime are described, the typica-group could be divided into subgroups. Among
13 species belonging to the typica-group, two species, Z. atlantica and Z. bathyalis, show discrepancy
in the mandibular rami with remaining species of this group. The exopod has 4 setae instead of 3 in
Z. atlantica and the endopod has 3 setae instead of 4 in Z. bathyalis. Especially, the latter presents
additional differences from other species in the following characteristics: (1) the proximal segment
of antennary exopod is bare, but present in other species; (2) the third exopodal segments of P2-P4
have 2 outer spines instead of 3; (3) the third endopodal segments of P3-P4 have 3 elements instead
of 4. In addition, there are some differences of the armature of P1 between members of this group:
the third exopodal segment is armed with 6 elements in Z. typica, Z. major, Z. gisleni, Z. mediterranea,
Z. atlantica, Z. bergensis, Z. paratypica, and Z. pacifica, but with 5 ones in Z. valida, Z. bathyalis, Z.
paramajor, and Z. destituta (in Z. erythraea, Por (1967) described this species with 6 elements, but
provided the figure of P1 exp-3 armed with 5 elements in his original description); the second
endopodal segment is armed with 4 elements in Z. typica, Z. major, Z. gisleni, Z. paratypica, and Z.

pacifica, but remaining eight species have only 3 (Kim et al. 2016b).
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Fig. 96. Zosime destituta Kim, Jung & Yoon, 2016, female. A, habitus, dorsal; B, habitus, lateral; C,
detail of the surface of the cephalothorax. Scale bars: 50 um (C); 100 um (A, B) (cited from Kim et
al. 2016b).
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Fig. 97. Zosime destituta Kim, Jung & Yoon, 2016, female. A, antennule; B, antenna; C, mandible;

D, maxillule; E, maxilla; F, maxilliped. Scale bar: 30 um (cited from Kim et al. 2016b).
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Fig. 98. Zosime destituta Kim, Jung & Yoon, 2016, female. A, urosome (excluding P5-bearing
somite), ventral; B, genital field; C, posterior margin of pre-anal somite, anal somite, and caudal rami;

D, P1; E, P2. Scale bars: 50 um (cited from Kim et al. 2016b).
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Fig. 99. Zosime destituta Kim, Jung & Yoon, 2016, female. A, P3; B, P4; C, P5. Scale bar: 50 um
(cited from Kim et al. 2016b).
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Table 4. List of valid species of Zosime Boeck, 1873, with some of the most commonly used morphological features and newly proposed groups (based

on females only) (cited from Kim et al. 2016b)

Al A2 Md Setal formula of thoracic legs (exp/enp) P5 P6 CR, Reference
no exp exp/en exp
Subgroup - Species of setal P, 1o. P1 P2 P3 P4 P5  surface rami no. of LW
of setae ratio
seg. formula seta
setae
anneae Koller &
-group Z. anneae 8 114 3/4 0.1.123/1.121 1.1.223/1.1.121 1.1.223/1.1.121 1.1.223/1.1.121  4/4 present  fused 3 4.0 George
(2011)
Z.incrassata 7 1.0.2 12 0.1.122/1.121 1.1.223/1.1.121 1.1.323/1.1.221  1.1.323/1.1.121  4/3  absent  separate unknown 1.1 Sars (1910)
Bodin (1968),
;”Crassat Z bathybia 7 1.0.3 12 011221121 1122311121 11.323/1.1221 1.1323/1.1121 4/3 absent separate 1 1.2 'S‘eﬁokf)t\‘/’s'i:’ &
-group (1980)
Z. reyssi 7 1.02 1- 011221020  1.1.223/1.1.121 %‘11'323’ LL1?) 1132311121 4/ absent gjgg?;g unknown 12  Dinet (1974)
Boeck (1873),
(
Z. typica 6 113 34 014231121 112231121 SEP2LLI2L 0000310121 43 present  fused unknown 2.6 f35%§133§.’.s
(2007)
(
Z. major 6 1.1.3® 3/4® 0.1.123/1.121 1.1.223/1.1.121 &'1'223/1'1'121 1.1.223/1.1.121  4/4  present fused unknown 3.0 \S,\Z;;"Igl(%%%
Eyeé%a Sars (1919),
group oor Por (1964),
Z.valida 7 114 3/ 0.1.122/1.111 1.1.223/1.1.121 1.1.223/1.1.121  1.1.223/1.1.121  4/2  present fused 2 1.7 Kornev &
Chertoprud
(2008)
(
Z. gisleni 6 unknown  3/4© 0.1.123/1.121 1.1.223/1.1.121 })'1‘223/1'1'121 1.1.223/1.1.121  4/3  present fused unknown 3.0 ;2?%1(33%8)’
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Table 4. (Continued).

Al A2 Md Setal formula of thoracic legs (exp/enp) P5 P6 CR, Reference
no exp explen exp
Subgroup  Species ' ' p, no. ; . no. of LW
of setal of P1 P2 P3 P4 P5 surface  rami setae ratio
seg. formula seta
setae
Monard
( ( (
Z. mediterranea  6© 1.1.3@ 3/4@ 0.1.123/1.111 ;'1'223/1'1'121 £'1'223/1'1'121 £'1'223/1'1'121 4/4  present  fused unknown 2.0 (1937), Lang
(1948), Wells
(2007)
Z. bathyalis 6 0.15 3/3 0.1.122/1.111 1.1.222/1.1.121 1.1.222/1.1.120 1.1.222/1.1.120  4/4  present  fused unknown 2.3 Por (1967)
( ( (
Z. erythraea 6 unknown  3/4 2'0'122(3)/1'11 %'1'223/1'1'121 %'1'223/1'1'121 %'1'223/1'1'121 4/4  present  fused unknown 4.0 Por (1967)
tvpica Z. atlantica 7 1.1.3 4/4 0.1.123/1.111 1.1.223/1.1.121  1.1.223/1.1.121  1.1.223/1.1.121  4/4  present fused unknown 2.2 Bodin (1968)
ypgroup Z.paramajor 6 114 3/4 0.1.122/1.111 1.1.223/1.1.121 1.1.223/1.1.121  1.1.223/1.1.121  4/4  present fused 2 2.9 Bodin (1968)
- ( ( ( imski
Z bergensis 60 1130 340  o1ipyriyg  L223AL1I20 1122814210 L1223LLI2L 4 preent  fused unknown 3.3 gggg)'ms"'
43 Becker &
Z.paratypica 7 114 3/4 0.1.123/1.121 1.1.223/1.1.121  1.1.223/1.1.121  1.1.223/1.1.121 or 4 present  fused unknown 4.0 Schriever
(1979)
Z. pacifica 6 114 3/4 0.1.123/1.121 1.1.223/1.1.121  1.1.223/1.1.121  1.1.223/1.1.121  4/2  present fused 2 2.0 Fiers (1991)
Z. destituta 6 114 3/4 0.1.122/1.111 1.1.223/1.1.121 1.1.223/1.1.121 1.1.223/1.1.021  4/2  present fused 3 18 ;;Tegt al.

®Boeck (1873) described inadequately the type species, Z. typica, without illustration. Sars (1903) described subsequently Z. typica and provided the illustrations of most appendages without P3. According to
Well’s (2007) keys, the exp-3 and enp-2 of P3 have 7 and 4 setae in Z. typica, respectively.
®Sars (1919) mentioned that the antenna, mouth parts, and P1-P4 of Z. major are similar to those of type species.
©Lang (1948) mentioned that the mandible of Z. gisleni is normal.
@Lang (1948) mentioned that the P1-P4 of Z. gisleni are similar to those of type species.
©This species was first described as Z. major by Monard (1937) and subsequently revised to a new species as Z. mediterranea on the basis of the differences in the caudal rami, pseudoperculum, and P1 by Lang

(1948). According to Well’s (2007) keys, the exp-3 and enp-2 of P2—P4 have 7 and 4 setae in Z. mediterranea, respectively.

®Por (1967) mentioned that the P2—P4 of Z. erythraea are similar to those of Z. gisleni.
©@Drzycimski (1968) mentioned that the antennule, antenna, mouth parts, and P2—P4 of Z. bergensis are similar to those of type species.
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Superfamily [as yet unnamed in Wells (2007)]
Family Paramesochridae Lang, 1944

gt=4&t Paramesochridae 12 =0 8t &4 H(Back & Lee 2012)

1. M 18X 2AX= M OHCIZ Ol QUL seermreermmeeeeeeeeeeeeeeee Remanea
- H1EXQ AKXz F OICIZ O/ QUCE wrerrmmererrmmmeee 2
2. H2-3EX 2 WA= S OICIZ OIRHM QUCH wreeeeemmmmeeennnnnss Paramesochra
- M 2-3EXIO KIS SHOICIZ Q|20 QULH-wwnnrrrreeeerremmmmmnmareeeeeeeeemnnnnnn 3
3. MABXE HKIE TFEICE  ceememmm e Wellsopsyllus
- H4EXsE WAE XA ZHLE 10l 22202 JFEICH coeeeeee. Apodopsyllus

Genus Remanea Klie, 1929
L AlE: Remanea arenicola Klie, 1929

80. Remanea naksanensis Back, Lee & Huys, 2011
Remanea naksanensis Back et al., 2011, p. 2941, figs. 1-7.

ZEMNZ: 2900, 2 N2 2EH 22|, 2L+==%, 2016.7.20.

D& &M, Remanea 0= & 3380l ?IXISt] RUCLH Remanea arenicola Klie, 1929, R.

plumose Pennak, 1942, R. naksanensis Back, Lee & Huys, 2011. 2t 2 H 2-3 X2

5 X9 AXI0 =ote 229 20l, #32 M 5 X2 AXO

E30 et M2 22 2 UCH (Back et al. 2011). 2 HFAUHAME=
50

ot olEel 30N 0 S5 ME, =elotAL

DOI-I:I/\I O+t X-I
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Genus Wellsopsyllus Kunz, 1981

2 AIE: Wellsopsyllus gigas (Wells, 1965)

st=24&F Wellsopsyllus =2 Z0fl CHSH &4 H (Back & Lee 2014b)
1. H 48X WA= 1002 0IFHM UCH M 2,3 X2 WA= e &H2
SIIZ2 0IRUHKM QUL crerrrmrrmrr e W. (Wellsopsyllus) egregius

- N 4 X2 WXle 2 OtClZ OIF0IM UCH M 2,3 X2 WA= ZEHEQ
OICIZ Ol O QULE  ceeeerremmmineeneees W. (Scottopsyllus) koreanus

81. Wellsopsyllus (Scottopsyllus) koreanus Back & Lee, 2014
Wellsopsyllus (Scottopsyllus) koreanus Back & Lee, 2014b, p. 354, figs. 7-11.

HEMZ: 499, M= M=Al OHFE =X, ZXloi+==E, 2014.06.26.

A
H
ro

o}
=.

D& S0, Wellsopsyllus =0l= 3 ISl OF5(Wellsopsyllus Kunz, 1981, Scottopsyllus
Apostolov & Marinov, 1988, Intermediopsyllus Huys, 2009)0] JU=0l OIS M 2-4 EX 2
QIXI2t LHXISl COCI==0IA 23AH PEE = UCHBack & Lee, 2014). 0| 30| =

ro

Scottopsyllus Ot£0l= 7 &1 1 0FE0l ?IXlot) A0, M 2 F2 AKX H2=,
H 18X HEO &H2E2 &M |2, M 1 X WX & 2HE§ OtCI0 &Mot=s
22, 0Ixte 20| S0l 2ottt Az =2 = UL

Superfamily Tachidioidea Boeck, 1865
Family Tachidiidae Boeck, 1865 Zei& -l ot
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ro

S i@ W(Tachidiidae)2l =0l CHEH 2 44 H (Boxshall & Halsey 2004)
1. HM18X AKX Al BW OtCl= 5002 JHAIIZEE JHAIDH =3¢ M2&X WX
S B OtClE 2% JtEXE]l 20 SIIE JHEICE corrrererrrrmmes 2
- M1EX X M S OtCl= 502 JtAVZZ2E JHECH =2 M2S X WX
S B OtCl= ot JtE Xl 20 SIIE AKX LECh rrreemeeeeneees 3
2. M 1 X WX M B OtCle 5 Wl JIAZEZ2E JtEth M 5 8Xle
O R E= o LN A A L2 Y| Tachidius

- M1 X WX Al Bl OtCl= 4 JHS JHAIZE2E JHECH M 5 8Xls

FaN = ] N2 el &S24 Neotachidius
3. gRo HAZEL K 6 SXAE s ME=2 S&ot0 UASES 0IEL0H

N1-48X WX H HH Olll= WSZE2E XX ZECh-eeeeeeeeeeeees

- GO WA0ISE=S Edothl H=h M 14 X WXIS H BN OtCl=
HEZZ2E DRI cceeeenirmiemniiiiiieiicnniineene. WELHE =2 = Geeopsis

Genus Tachidius Lilljeborg, 1853 Eeli& =84 =

2 AIE: Tachidius discipes Giesbrecht, 1881

82. Tachidius discipes Giesbrecht, 1881 e &2

Tachidius discipes Giesbrecht, 1882, p. 108 (cited from Lang 1948); Lang, 1948, p. 292, fig. 143: 1,
Dussart, 1967, p. 172, fig. 61; Chang, 2008, p. 230, fig. 1; Chang, 2009b, p. 158, pl. 6F, fig. 55;
Chang, 2010, p. 26, fig. 9.

Tachidius (Tachidius) discipes: Tai & Song, 1979, p. 193, fig. 88; Song & Chang, 1995, p. 66, fig.

1.

MZ:19, 2

1]
e
il

detx 248 S8, SBHEHE, 2012.7.7.
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I

NE: E LSE0AM =HelE 23 1 M= s=0lM JIS=E 28 S(Song & Chang

1995; Chang 2008, 2009, 2010)1t S XIS 2240 X 5 X2 &€&
del S8k Algs M 2 S22 AKX ZZ20A ZEHSl X0

IJIES0AME M 2 2 AKX & M OtCI2l &€ JHEX2I0 EMote 2201 <

—/ T

=4 D0 AKX, = F3R2 SHFES Algs & 2EHH Us 4L

UL Olfet s&EE A2 SEE2 =22 AZ(Tai & Song 1979)0IA £20& At
HI==GtCt. StHH, Huys et al. (2005)= 2 =0l Neotachidius 2| st=4t 2 3= JISE [
O] 222 20I2% SBFE S FE8 = U= SRe g2 ALE6HRU L Chang (2008,
2009b, 2010)2 & SUHAHM= A SOl &OLAIZ 0l 21Xl 2 Song & Chang
(1995)2 JIE0 M= 3 Nl &ILAI
ZEOLAIZ 0l ETHSHRUCH =2, 21

t
t

JEX ACH ded S8 Alg=E 2 W2
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ey =2 2F0A olddet OIMEZEO
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Genus Microarthridion Lang, 1944 XS0ICIZeHE =Y =
2 AIE: Microarthridion littorale (Poppe, 1881)

sRa E20}

- M 2 =2 Akl 25 5 e 228 <=0k M 5 X WAS2 3 IS

ZE2 102 JIAIE HELE -oveeereneeens JtAIE i # === dl M. litospinatus

83. Microarthridion littorale (Poppe, 1881) Z20tC| < el & 4= Y &l (Figs. 100-105)

Tachidius littoralis Poppe, 1881, p. 149, pl. 6, figs.1-12; Canu, 1892, p. 156; Klie, 1913, p. 36, figs.
18-19; Willey, 1929, p. 536, fig. 28; Gurney, 1932, p. 32, figs. 411-428; Pesta, 1932, p. 24,
figs. 18-19; Borutsky, 1952, p. 104, fig. 36: 1-12.
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Tachidius crassicornis T. Scott, 1892, p. 250, pl. 8, figs. 14-27.

Microarthridion littorale Lang, 1948, p. 295, fig. 144: 1; Dussart, 1967, p. 177, fig. 63; Apostolov
& Marinov, 1988, p. 82, fig 25: 2a—6; Huys et al., 1996, p. 226, fig. 89; Kornev & Chertoprud,
2008, p. 91.

?Microarthridion littorale: Tai & Song, 1979, p. 176, fig. 92.

Material examined. 499, 24'J, Chosa-ri (34°24'55.55"N, 126°19'32.59"E), Uisin-myeon, Jindo-
gun, Jeollanam-do, South Korea on 3 May 2015: 1Q (NIBRIV0000470365) dissected on 14 slides;
14 (NIBRIV0000470366) dissected on eight slides; 19 (NIBRIV0000470367) dissected on seven
slides; 1 &' (NIBRIV0000470368) dissected on eight slides; 19 (NIBRIV0000470369) dissected on
nine slides; 1 ¢ (NIBRIV0000470370) dissected on 13 slides.

Description. Female: Body (Fig. 100A, B) fusiform tapering posteriorly, with distinct boundary
between prosome and urosome; total length from 660.0 to 716.7 um (mean 690 um, n = 4) including
rostrum and caudal rami; surface of each somite armed with rows of minute spinules except for
cephalothorax and caudal rami; posterior margin of each somite except for caudal rami armed with
spinules; pleuron of each pedigerous prosomite armed with spinules. Rostrum (Fig. 101A) triangular
in shape, fused to cephalothorax at its base, with 2 sensilla subapically; anterior tip blunt, with ventral
protrusion bearing 2 sensilla. Cephalothorax (Fig. 100A, B) as long as wide in dorsal view, with row
of spinules along posterior and anteroventral margins; surface covered with paired sensilla, with 3
nuchal organs posteriorly. P1-bearing somite incorporated into cephalothorax. Each pedigerous
prosomite (Fig. 100A, B) with paired nuchal organs on lateral surface; surface with 2 pairs of sensilla
except for somite bearing P4; each posterior and anteroventral margins with 10, 8, and 2 pairs of
sensilla, respectively. Urosome (Fig. 101B) slender than prosome, tapering posteriorly. P5-bearing
somite (Fig. 100A, B) trapezoidal, with 2 pairs of sensilla on surface. Genital double-somite (Figs.
100A, B, 101B) slightly shorter than wide in dorsal view, fused ventrally but separated dorsolaterally
by suture; genital somite with 2 pairs of sensilla on posterior margin and well-developed pleuron
bearing rows of spinules; urosomite 3 narrower than genital somites, with 2 pairs of sensilla on
posterior margin. Genital field (Fig. 101C) having common median genital slit without seta; single
copulatory located posterior to genital slit and covered by cuticular process. Urosomite 4 with stout
spinules on both posterolateral surfaces; posterior margin with 2 pairs of sensilla dorsally and 1 pair

of sensilla ventrally. Urosomite 5 slightly smaller than preceding one, with 2 pairs of sensilla on
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posterior margin. Anal somite (Figs. 100A, B, 101B) small; dorsal surface with 1 pair of sensilla;
ventral surface with row of spinules and pair of sensilla; posterior margin with row of spinules
ventrally; anal operculum weakly developed, semicircular, with row of fine setules along posterior
margin; anal opening ornamented with several rows of fine setules.

Caudal rami (Fig. 101D, E) as long as wide in ventral view, with oblique row of setules on
dorsomedial surface medially and several minute spinules on dorsal and lateral surfaces, and armed
with 7 setae. Seta | small, located on lateral surface proximally. Seta Il long, slender, and located on
dorsal surface, near seta VII. Seta Il spiniform, pinnate, longer than caudal ramus in length. Setae
IV and V well-developed, pinnate distally; seta \V 1.5 times as long as seta IV. Seta VI slender, small,
slightly shorter than seta Il and bearing setules. Seta VI articulated, slender, as long as seta IlI.

Antennule (Fig. 101F) short, blunt, 6-segmented; segment 1 largest, with 1 pinnate seta and 4
oblique rows of spinules; segments 2 with 1 minute bare and 6 pinnate setae; segment 3 with 4 pinnate
setae; segment 4 smallest, with 1 pinnate seta and 1 peduncle having aesthetasc and long pinnate seta;
segment 5 small, with 1 pinnate seta; segment 6 blunt, as long as two preceding segments combined,
and bearing 1 plumose seta, 6 bare setae, 7 pinnate setae and 1 aesthetasc. Each aesthetasc on
segments 4 and 6 fused to pinnate seta at its base.

Antenna (Fig. 102A). Coxa without ornamentation. Basis small, shorter than coxa, with 4 rows of
spinules. Exopod 2-segmented; proximal segment with 1 plumose seta at distal corner; distal segment
slightly shorter than preceding one, with 1 lateral and 2 apical plumose setae. Endopod 2-segmented;
proximal segment about 2 times as long as coxa, with row of setules along abexopodal margin; distal
segment longer and slender than preceding one, with 1 row of setules on inner margin, 1 row of
spinules proximally and 3 pinnate spines on abexopodal margin, and 2 spinule frills on distal margin;
distal armature of distal segment composed of 1 small pinnate spine, 4 geniculate setae, and 1 small
bare seta.

Labrum (Fig. 102B) well-developed, armed with paired spinular row along lateral margin distally,
and 2 spinule rows and 1 paired spinule row near distal margin.

Mandible (Fig. 102C). Gnathobase well-developed, with 1 tricuspid, 1 bicuspid, and 5 unicuspid
teeth on cutting edge and 1 pinnate seta at distal corner; surface with 2 rows of setules and patch of
small spinules. Palp biramus; basis broad, with 1 plumose seta and 1 row of spinules; exopod 1-
segmented, small, with 1 bare and 4 plumose setae and group of setules; endopod 1-segmented,

elongate, with 2 uniplumose setae on lateral margin and 3 bare and 2 plumose setae on distal margin.
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Maxillule (Fig. 102D). Praecoxal arthrite with 7 spines (3 naked, 3 bearing spinule, 1 pinnate) and
4 setae (2 stout unipinnate, 1 small naked, and 1 small unipinnate); anterior surface with 2 juxtaposed
setae. Coxa with 2 row of spinules on anterior surface; endite with 1 stout pinnate and 2 bare setae.
Basis with row of spinules on anterior surface, 2 stout pinnate and 3 bare setae. Endopod small, 1-
segmented, fused into basis at its base, with 2 apical setae. Exopod absent.

Maxilla (Fig. 102E). Syncoxa with 2 rows of setules along outer margin and 3 endites; proximal
endite bilobate, with 1 stout pinnate seta on proximal lobate and 3 setae on distal lobate; both middle
and distal endites each with 1 spinulose and 2 bare setae. Allobasis with 2 rows of spinules and
bearing 2 spinulose and 2 bare setae. Endopod 1-segmented, small, with 5 elements.

Maxilliped (Fig. 102F) 3-segmented, subchelate. Syncoxa elongate with 6 rows of spinules and 1
group of long setules. Basis as long as coxa, with 1 row of setules near middle of outer margin.
Endopod 1-segmented, small, with 1 long and 1 very small setae, and 1 long claw bearing accessory
spinules.

P1 (Fig. 103A). Intercoxal plate bilobate distally, with row of spinules on each side. Praecoxal
well-developed, with row of setules along distal margin. Coxa small, with 1 rows of small spinules
anterior surface and 3 rows of minute or moderate spinules along distal margin; outer margin with 2
row of spinules posteriorly; distal margin with posteriorly 1 row of setules. Basis larger than coxa;
inner spines spinulose, with spinules near its base; outer spine spinulose distally, with spinules near
its base; inner margin with row of setules; distal margin with 1 row of spinules. Exopod 3-segmented,
longer than endopod, armed with several rows of spinules; exp-1 with 1 outer pinnate spine; exp-2
with 1 outer spine and 1 inner plumose seta; exp-3 with 3 outer spines, 2 apical setae, and 1 inner
seta. Endopod 3-segmented, armed with several row of spinules; enp-1 small, without inner seta;
enp-2 with 1 inner plumose seta, 1 setule row on inner margin; enp-3 elongate, with 1 outer spine, 2
apical and 2 inner setae.

P2-P4 (Figs. 103B, 104A, B). Intercoxal plate armed with 2 spinule rows on anterior surface
distally. Praecoxa smaller than that of P1, armed with rows of spinules distally. Coxa larger than that
of P1; anterior surface with 1 long setule row and 1 spinule row; posterior surface with 2 or 3 spinular
rows and 1 minute setule group; outer margin with 1 row of spinules. Basis with 1 plumose outer
seta; anterior surface with 1 or 2 spinules distally and 1 pore; posterior surface with 1 or 3 spinule
rows; inner margin with row of long setule; distal margin armed with 2 or 3 spinule rows. Both rami

3-segmented, armed with several rows of spinules; exopod longer than endopod; exp-2 with 1 inner
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setule row and 1 anterior pore; exp-3 with anterior pore; enp-1 small, with row of spinules on anterior
surface; enp-2 with 1 setule row on inner margin; enp-3 with 1 tube pore on anterior surface except
for P4; distal seta on enp-3 serrate distally.

Setal formula of P2—P4 as follows:

Exopod Endopod
P2 0.1.222 0.2.221
P3 0.1.222 0.2.321
P4 0.1.122 0.1.221

P5 (Fig. 104C) fused to somite. Outer peduncle located on lateral surface, armed with 2 row of
spinules, bearing 1 plumose apical seta. Exopod and baseoendopod fused, forming bilobate sling
plate; outer lobe small with 1 plumose seta; inner lobe large, with 3 long plumose setae and 1 group
of inner setules (Kim et al. 2016).

Male: Body shape and ornamentation similar to female (Fig. 105A); total length from 666.7 to
712.2 um (mean 689.5, n = 2) including rostrum and caudal rami; urosomite 2 and 3 separated each
other (Fig. 105B).

Antennule (Fig. 105E, F) 7-segmented, blunt, and subchelate. Segment 1 with 1 plumose seta and
4 rows of spinules. Segment 2 very short, with 1 plumose seta. Segment 3 tapering distally, with 10
plumose or spinulose setae and 1 naked seta. Segment 4 with 5 plumose or spinulose setae, 1 naked
seta, and 1 small aesthetasc. Segment 5 small, subtriangular in shape, with 2 plumose and 1 naked
setae. Segment 6 large, swollen; palmar margin with 3 naked and 5 unipinnate setae, 3 small produces
and 1 bub-like process; inner surface having 2 slender setae and 1 aesthetasc; distal corner with 1
spinulose seta; aesthetasc on inner surface fused to seta at its base; distal margin of bub-like process
serrate in ventral view (Fig. 6F). Segment 7 hook-shaped, slender, with 9 bare setae and 1 aesthetasc.

P1 as female except for distal inner seta on enp-3, which plumose, not pinnate distally (Fig. 103C).

P2 as female except for exp-3 and enp-3. Two apical setae on exp-3 modified; outer margin of
apical setae armed with very small spinules; inner seta on smaller that of female (Fig. 103D). Enp-3
with modified apical setae; outer seta very reduced, slightly curved outwardly; inner seta shorter than
that of female, slightly swollen at its base (Fig. 103E).

P3 and P4 with modified apical seta on exp-3; outer margin of apical setae armed with very small

spinules; inner apical seta on exp-3 smaller that of female (Fig. 104D, E).
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P5 (Fig. 105C) incorporated into P5-bearing somite. Endopodal lobe weakly developed, small
plate-like, and with 4 setae; second inner seta shortest. Outer peduncle separate from endopodal lobe,
located on lateral surface, with long plumose apical seta.

P6 (Fig. 105D) symmetrical, represented by plate; each with 2 pinnate spines and 1 long plumose

seta (Kim et al. 2016).
Remarks. The Korean specimens examined in the present study are herein attributed to M. littorale
(Poppe, 1881) in the following diagnostic features for females: 6-segmented antennule, antennary
exopod with four setae totally, P1 enp-3 with five setae, P2—P3 enp-2 with two setae, respectively,
and P5 represented by a single plate bearing four plumose setae (Boxshall & Halsey 2004; Kihara &
Rocha 2007; Tran & Chang 2012). However, our specimens differ from the representative records
of M. littorale (Poppe 1881; T. Scott 1892; Gurney 1932; Borutsky 1952; Tai & Song 1979; Huys et
al. 1996) by the following: (1) the maxillipedal syncoxa is armed with six groups of spinules and one
group of long setules, while it is ornamented with only two rows of spinules in the records of Poppe
(1881) and Gurney (1932); (2) the maxillipedal endopod has one long and one very small accessory
setae, whereas it is armed with only one long seta in the materials of previous records; (3) both
anterior and posterior surfaces of the swimming legs are armed with several rows of setules or
spinules, while these ornamentations are absent or simple in previous records; (4) the distal inner
setae on enp-3 of the swimming legs are distally serrate, whereas it is plumose in previous records;
(5) the inner apical seta of P2 enp-3 in males is slightly swollen at its proximal, while it is not
expanded in the records of Gurney (1932) or Huys et al. (1996). These morphological details hitherto
have not been considered as key characters to identify Microarthridion species, although detailed
features such as body ornamentation pattern, pores and sensilla pattern, and the feature of the setae
on swimming legs have been noticed as characteristic features in modern harpacticoid taxonomy
(Huys et al. 2005; Kihara & Huys 2009; Karanovic & Cho 2012; Fiers & Kotwicki 2013).

For male M. littorale, the Korean materials typically display well known sexual dimorphism of
the genus with the outer apical seta of P2 enp-3 remarkably reduced (Fig. 4E). In addition, for the
first time, sexual dimorphisms in swimming legs were observed from these Korean materials of M.
littorale. The distal inner seta on P1 enp-3 is distally serrate in females, while it is plumose in males
(Fig. 4C). The two apical setae (Figs. 4D, 5D, E) on exp-3 of P2—P4, inner one of which is decreasing
in length, are modified with size reduction of the outer spinules in the males. Such modification of

the apical setae is not present in the females.
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Microarthridion littorale Poppe (1881) is euryhaline with a wide distribution, ranging from
estuarine to shallow subtidal localities (Huys et al. 1996). It has been found in Europe, North America,
and East Asia (Chang, 2008). However, taxonomical records (Poppe 1881; T. Scott 1892; Gurney
1932; Borutsky 1952; Tai & Song 1979; Huys et al. 1996) of this species are ambiguous in details.
They represent some discords from each other in the following characters:

(1) The female M. littorale from Norway was about 750 um long in the original description of
Poppe (1881). However, the females from British and Chinese waters were smaller in sizes (Gurney
1932; Tai & Song 1979). The sizes of Gurney’s (1932) materials ranged from 450 to 570 pm in the
females and from 400 to 460 um in the males. The sizes of Tai & Song’s (1979) specimens ranged
from 420 to 620 um in the females. On the other hand, the males of larger size (about 680 um in
body length) were described from British waters by Huys et al. (1996).

(2) Microarthridion littorale has 6-segmented antennule. Such segmentation of the antennule in
the females is considered as an important identification key for Microarthridion species (Boxshall &
Halsey 2004; Kihara & Rocha 2007; Tran & Chang 2012). However, discrepancy of antennular
segmentation is known among species reported as M. littorale. Borutsky (1952) has described that
the antennule was composed of seven segments for his Russian materials of M. littorale, although he
presented 6-segmented antennule in his figure (see the position of the first antennular segment in
Borutsky 1952, Fig. 36:1). On the other hand, Chinese specimens of Tai & Song (1979) appear to
have 5-segmented antennule (see the position of the segment with one seta in Tai & Song 1979, Fig.
92B). It has been reported that harpacticoid species commonly bear only one seta on the first
antennular segment (Huys & Boxshall 1991). However, the Chinese materials were described to have
an antennule bearing a seta on the second segment among six antennular segments (Tai & Song 1979).
They might have mistakenly considered the base of the antennule as the first antennular segment. It
is highly possible that they have mislabeled the position of the first segment among six antennular
segments in their illustration.

(3) It is generally known that the second innermost seta on the female P5 is as long as the
neighboring setae in M. littorale (Poppe 1881; T. Scott 1892; Gurney 1932). The Korean materials
of the present study also have the same feature. However, the seta in the materials of M. littorale
from China and Russia was smaller in length (about half) compared to other neighboring setae
(Borutsky 1952; Tai & Song 1979).
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(4) Morphological differences between the previous records of M. littorale are also found in the
armatures of the antennule, antenna, and mouth appendages and in the ornamentation of the
swimming legs. However, these discrepancies might be due to observational errors or poor
descriptions by the previous authors. It is well known that such incomplete descriptions from the
oldest records can increase taxonomic confusion on most harpacticoid taxa, including
Ectinosomatidae Sars, 1903 (Kihara & Huys 2009).

These discrepancies in detailed morphological features might be mainly caused by poor and brief
descriptions as mentioned above. Among so-called M. littorale, nevertheless, M. littorale sensu Tai
& Song (1979) from China is probably a species distinct from Microarthridion littorale (Poppe, 1881)
based on its small body size, the segmentation of antennule, and the length of the second inner seta
on female P5 endopodal lobe. If those Chinese specimens indeed have 5-segmented antennule, they
should not be coincided as M. littorale (Poppe, 1881) because the segmentation of the antennule is
presently considered as an important identification key in the taxonomy of the genus (Kihara &
Rocha 2007; Tran & Chang 2012). However, the real meaning of these morphological discrepancies
merit further study with materials from China, Europe, and other regions.

Microarthridion littorale reported from north-west Europe, North America, and East Asia (Huys
et al. 1996; Chang 2008). Schizas et al. (1999) have reported that M. littorale populations along the
southeastern Atlantic and Gulf of Mexico coasts of the U.S.A are structured over large geographic
scales (hundreds of kilometers) based on molecular data. Considering the existence of morphological
discrepancies among regional populations as mentioned above, these results suggest that many new
species are probably situated under the name of M. littorale. Recently, Fiers & Kotwicki (2013) have
revealed that there are differences among specimens from several regions on Europe attributed to
Nannopus palustris Brady, 1880 which is known to have a worldwide distribution. As a result, they
have introduced four new species and one new combination by detailed morphological study.
Therefore, a revision for so-called M. littorale is urgently needed. The present study could provide

basic information for such study (Kim et al. 2016).
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Fig. 100. Microarthridion littorale (Poppe, 1881), female. A, habitus, dorsal; B, habitus, lateral.

Scale bar: 100 um (cited from Kim et al. 2016).
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Fig. 101. Microarthridion littorale (Poppe, 1881), female. A, rostrum; B, urosome, ventral; C, genital
field; D, caudal ramus, ventral; E, caudal ramus, dorsal; F, antennule. Scale bars: 50 um (A, C-F);
100 um (B) (cited from Kim et al. 2016).
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Fig. 102. Microarthridion littorale (Poppe, 1881), female. A, antenna; B, labrum; C, mandible; D,
maxillule; E, maxilla; F, maxilliped. Scale bar: 50 um (cited from Kim et al. 2016).
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enp-3; D, P2 exp-3; E, P2 enp-3. Arrows indicate sexual dimorphism in male. Scale bar: 50 um (cited
292

Fig. 103. Microarthridion littorale (Poppe, 1881), female (A, B): A, P1; B, P2. Male (C-E): C, P1
from Kim et al. 2016).
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(A-C): A, P3; B, P4; C, P5. Male (D, E):

D, P3 exp-3; E, P4 exp-3. Arrows indicate sexual dimorphism in male. Scale bar: 50 um. (cited from

Fig.104. Microarthridion littorale (Poppe, 1881), female
Kim et al. 2016)
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Fig. 105. Microarthridion littorale (Poppe, 1881), male (A-D). A, habitus, lateral; B, urosome,
ventral; C, P5; D, P6; E, antennule; F, proximal of palmar margin on sixth antennulary segment,

ventral. Scale bars: 50 um (C—F); 100 um (A, B) (cited from Kim et al. 2016).
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84. Microarthridion litospinatus Shen & Tai, 1973 JtAI &+ &l

Microarthridion litospinatus Shen & Tai, 1973, p. 369, figs. 1-11; Tai & Song, 1979, p. 178, fig. 93;
Chang, 2008, p. 233, figs. 3-5; Chang, 2009b, p. 168, figs. 61, 62; Chang, 2010, p. 37, figs. 14-16.

HEMZ:409, g FAA 225 T2, 2016.4.26,299, B AMEA AHEE 232,

DE: RelUetol =208 £2 U0 Y &= =2d(M. littorale) 2t

LA e &= Hel(M. litospinatus)2l 2 Z0l 210 E0 UCH 0 & E2 SEHHE2=Z

&2 M 5 X JILHXIO EMot= 222 EFJ0UAM Xt0IE LIEHHCH &# =

ARUNMN ZUOICIEdE=EEHdle =2 JI=NFo HE 2HUHUAM HE S A}KXISF

A=l 8+2 &0l Hlud A RS0l IR RACH Ol
=)

o=z 20t 20| 0 & &2 NAXME E8ote oz BHHELDL

(=]
>
rr
ol

Genus Neotachidius Shen & Tai, 1963 M2 Y& HY =

2 AlE: Neotachidius triangularis (Shen & Tai, 1963)

st=¢h MZEcHE 8 £2 S0l U ZMHE
1. M 1 X WX A BW OHCl € JtEXeldl EMote HtZ2 22= %
2220 Z4 BOM JtAl 220ICH M 5 X2 Z0l= Udl2

OICh eesrssessnssmsses s VAN

Z P

. coreanus
- M1 sX WX M BM Ot 2 JtE Xt EMote B2 H2e et
229 Hi=xst Z0I0IH, 22 220ICH M 5 X2 Z0l= Ul |

---------------------------------------------------------------- H2MIEHE =Ll N. parvus
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-

o
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85. Neotachidius coreanus Huys, Ohtsuka, Conroy-Dalton & Kikuchi, 2005

DMLY E =l

Neotachidius coreanus Huys et al., 2005, p. 135, figs. 1-10, 16A, C; Chang, 2009b, p. 164, fig. 57;
Chang, 2010, p. 31, fig. 11.

DEWB: 500, 14, MY AOHR AIR2|, LHE(CHY), 2012.46; 209, L Efo+R
=0 92p| N C(ZLISUIE), 2012.6.23; 300, M ST AXE HEHR|(HY),

3
2012.7.19; 19, ZJ| SR A=W ATl ST, ST (AHY)2012.7.22; 1599, 647,

2l,2013.3.26; 1599, 733, M4 AER D20 LHA2], 2013.4.9;
509, M AEFZ UJH IS2(HEY), 2013.4.9; 3292, B HHMA AISH A3l
AERGIER), 2013.72; 399, MY Sigd SHAE DiEel, 201553; 19,
& , 20155.1; 19, ®Y FEZ oMH

ZARIEY), 201553; 390, Ay AETZ D2 XA2, 201553; 19, A g

1FE: 0l S22 M 1 X2 M 5 X2 SEUAN H2AH 2 HE =2 dl(Neotachidius

parvus)2t S8t XtOIE LIEFHCE

86. Neotachidius parvus Huys, Ohtsuka, Conroy-Dalton & Kikuchi, 2005

AL Ed

Tachidius (Neotachidius) triangularis: Song & Chang, 1995, p. 66, fig. 2 (part.).

Neotachidius parvus Huys et al., 2005, p. 147, figs. 11-15, 16B; Chang, 2008, p. 230, fig. 2; Chang,
2009b, pl. 21C, D, fig. 56; Chang, 2010, p. 29, fig. 10.

1]
e

M2 19’ ek M X2

o O o

tS, 882 001+9), 2015.4.18; 14 8 A=z D=2

ol

Xlgfel, 2015.5.3.
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1 &: Song & Chang (1995)2 & &9 J[+=A0A Tachidius (Neotachidius) triangularis £
SOGHACE L, Huys et al. (2005)= OS2 AMZS0l ZHSAH2Ee&==S2al(N.
parvus)2t &= Z0I, Ml 2 S22 X2 OtCI=2 229 7, M 18X WX 0OtXl%

OtCIO &Moot 222 &%, 0IX2 A S0AM A2 2 EXlcte A HO4,

—

rr
nio
Jor
ol

= A70MsE fcluetel 8 AAXINA M2 E==8dl =(Neotachidius)2

Z=S2 Sol 2FE = UR/U2LE, A2 IJHHMSCH0l Huys et al. (2005)J9t HIAlISt
SEESN ZEG6| LXISHAUCH Huys et al. (2005)2 S=1 &t=2 dietd S et 0l =
ES0 & 28I WEH HH:Z D U220, Neotachidius species comlex It =IHE
tsde AHAZGRULE 0 = DdHEY M, 0 £° =SS0 ot HYs 2F[SH
HBEE & ZRIt U2, 1 20 Tt 2 S0 =itz Y& Ae=2
THEEEIC

Family Peltidiidae Claus, 1860 Z2& %=L g8 1t

Bt At ARE LYY D(Peltidiidae)2l 20l CHEH 2 A H (Huys et al. 1996)

1. HM1EXS WXE 20iCI2 OIROIH QUCH -weeeens URTACHY = Peltidium
- HM1EXS KIS 30LIR OIRO0fT QUTH -ereeeerrereeeresrerssneseseasessesesescaens 5
2. HM5EXC K} QAXS SEEIO] UL wwrresreresremssnsrmnssesnssnseens. Alteuthella
= HISEXC WX QAKS SEHE O] QUK QUCH ceerennnrreerrnnumereemmnarereeennaaaeeee 3
3. M1EX AXS Al W OIS 44O LEDY JHAIS 2HECH weerereerecereenes

--------------------------------------------------------------------- DYRBLLHY = Alteutha
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Genus Peltidium Philippi, 1839 22& 48

B

2 AIE: Peltidium purpureum Philippi, 1839

87. Peltidium quinquesetosum Song & Yun, 1999 2JtAI22 &g

Peltidium quinquesetosum Song & Yun, 1999, p. 68, figs. 1-3; Lee et al., 2012, p. 174, figs. 116—
118.

Z2EWZ: 27909, 348, B2 ESAl 7 S01RY ZAI(BHESR), 2015.5.19; 299,
&, M= MAZA WES(light trap), 2015.5.22; 1092, 3343, 2 SHAl 25 S,
2358 2016,7.20;399,23848, L2 A=A REZ 22|, HISE, 2016.7.20.

DE: 0 Z2 Sl MF=2 olltulAl light trap 0l 2ot =& A HE I UCH
QP IMAI 22 & 4= = H 2l (Peltidium quinquesetosum)= Ml 1 X WXl S S OFCIOl 5 IS

SSu g =2 = UL

Genus Alteutha Baird, 1846 D2tE LY

I

2 Al E: Alteutha depressa (Baird, 1837)

BB DARFALY 20 S0l (N3 AME

1. M 1 =Xz 9 OtO=2 0IF0HM UCH <42 JIES 20l uHl E& OIC

J

.............................................................. RN ALY A depressa
- M1 =KX= 7 002 0IfHA AULH <=2 J1E2l 20l UHlel < 2.3 tH

2 O I PP P P P P L P L L PR PPEPPEPPEPPEPEPPEPRD Alteutha sp. nov.

298

Collection @ chosun



88. Alteutha depressa (Baird, 1837) & N2 &4+ -y

Cyclops depressa Baird, 1837, p. 331, pl. 10, figs. 9-12 (cited from Lang 1948).

Peltidium crenulatum Brady, 1880, p. 163, pl. 72, figs. 6-15.

Alteutha depressa: Lang, 1948, p. 444, fig. 168; Hicks, 1982, p. 71, figs 46-47; Song & Chang, 1995,
p. 69, fig. 4; Huys et al., 1996, p. 316, figs. 124A-D, 125D, 126C, E; Lee et al., 2012, p. 166,

fig. 111.

TEID: 299,13, SAAl S=2 MM Xst2l, SHHSSEGIER), 2012.5.18; 599,
MBIBEAL R HF=Al SEH HEZ|(GHEXF), 2014.6.24; 19, &FA 2EH &L
ZES(GIEF), 2014.9.16; 297, SAAl I &2 L2 H 82| (G X7F), 2015.7.28.

NE: 0 B2 JHMAECZ B0 AL, 2 XYel MME AOINA SHEES
B10IE 20|12 UCHSong & Chang 1995). Leeetal. (2012)= 0| 2 UEE2CZ A 2H,
0

| & N2 RE > -HY (Alteutha depress)Otei Ol S HM US Az B UL
89. Alteutha sp. nov. (Figs. 106-113)

Type locality. Off Gageodo Island (34°3'45.17"N, 125°5'41.51"E), Gageodo-ri, Heuksan-myeon,
Sinan-gun, Jeollanam-do, South Korea.

Materials examined. Holotype: @, dissected and mounted in lactophenol solution on 13 slides.
Allotype: &, was dissected and mounted in lactophenol solution on 13 slides. Paratypes: 29 %, 38'J,
dissected on several slides, respectively; 399, 233, preserved in 99 % ethanol solution together.
For the SEM photograph, 292, 17, examined under the SEM. All materials examined was collected
from macroalgal assemblages in the type locality on 30 July, 2013.

Description. Female. Habitus (Figs. 106A, 113A) broad, dorsoventrally flatten, arched along
longitudinal axis; total length including tip of rostrum and end of caudal rami in dorsal view about
1,084 pm; greatest width measured at posterior end of cephalothorax, about 550 pum; surface covered

with sensilla and foveate patterns (Fig. 113A, B). Rostrum small, broad, downwardly directed, with
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several sensilla on surface and distinct border between its base and end of cephalothorax.
Cephalothorax, length/width ratio in dorsal view about 0.83, slightly tapering towards anterior end.
P1-bearing somite incorporated into cephalothorax. Prosomites bearing P2—P4 armed with minute
setules along lateral margins; epimera of P4-bearing somite more developed than preceding somites.
P5-bearing somite shorter and narrower than preceding somite. Genital double-somite (Fig. 106B)
wider than its length, tapering towards posterior end; genital field with circular copulatory pore; P6
represented by 2 setae and 1 spinule-like process. Anal somite with semicircular operculum; dorsal
surface with 1 pair of sensilla.
Caudal rami (Fig. 106B, C) slightly longer than width, tapering towards posterior end, with 7 setae;
dorsolateral seta | slender, longer than length of caudal ramus; ventrolateral seta Il stout, as long as
seta |, armed with minute spinules; caudal seta Il inserted at distolateral corner dorsally, slightly
smaller than seta I1; outer terminal seta IV slender and smaller than principal terminal seta V, armed
with minute spinules; seta IV and V fused at base; innermost terminal seta VI small, slender, armed
with minute spinules; dorsal seta V11 slender, as long as caudal ramus, tri-articulated at base.

Antennule (Fig. 107A) 7-segmented, elongate; length ratio of each segment, from proximal to
distal, about 1.0 : 1.3 : 0.8 : 0.6 : 0.2 : 0.3 : 0.4; first segment with 1 row of spinules along outer
margin and 1 group of minute spinules on surface; second segment with 2 groups of minute spinules
and 1 tube pore on surface. Setal formula as follows: 1-[1]; 2-[12]; 3-[10]; 4-[6 + ae]; 5-[4]; 6-[4]; 7-
[7 + ae]. Each aesthetasc fused basally to seta.

Antenna (Fig. 107B). Coxa small, with 1 group of spinules near distal margin. Basis elongate, with
1 group of stout spinules and 1 long pinnate seta at outer corner distally. Exopod 2-segmented,;
proximal segment elongate with 2 pinnate setae and 1 spinular row; distal segment small, about 1/3
of preceding one, with 3 pinnate apical setae and 1 spinular row. Endopod 2-segmented; proximal
segment elongate, longer than basis, with 1 pinnae seta on abexopodal margin; distal segment longer
and slender than preceding one, with 4 setae on surface subdistally and 3 hyaline frills; distal armature
composed of 1 stout spine, 4 geniculate setae, 1 long pinnate seta, and 1 bare seta.

Mandible (Fig. 108A). Coxal gnathobase with 2 stout bicuspid teeth, 4 pinnate spines, 1 pointed
spine, and 1 stout pinnate seta. Palp composed of basis, exopod, and endopod; basis broad, with 3
groups of spinules and 3 naked setae; exopod small with 3 apical setae; endopod elongate, bilobate,

with 1 apical seta on small lobe and 5 apical setae on large lobe.
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Maxillule (Fig. 108B). Praecoxal arthrite well-developed, with 2 groups of spinules on inner
surface and 2 juxtapose setae on anterior surface; distal armature composed of 8 spines and 1 seta.
Coxal endite with 1 group of spinules along lateral margin and 5 elements apically. Basis with 3 rows
of spinules on surface; lateral margin with 3 pinnate setae; distal armature composed of 1 stout
pinnate spine, 1 geniculate seta, and 2 pinnate setae. Exopod 1-segmented, elongate, with 4 apical
setae. Endopod 1-segmented, with 3 pinnate setae.

Maxilla (Fig. 108C). Syncoxa elongate, with 2 rows of spinules along outer margin and 3 endites;
proximal endite elongate, armed with spinules, with 3 long pinnate and 1 small bare setae; middle
endite small, elongate, with 2 apical setae; distal endite largest, elongate, with 3 pinnate apical setae
and 1 group of spinules. Basis with 1 seta near base of endopod; distal armature composed of 1 claw-
like spine apically and 4 setae subapically. Endopod 1-segmented, small, with 2 long apical setae.

Maxilliped (Fig. 108D). Preacoxa small. Coxa elongate, with 1 pinnate and 1 bare setae near distal
margin, and 1 row of spinules on surface proximally. Basis oval, longer than coxa, with 1 group of
spinules on outer margin proximally; palmar margin with 3 rows of spinules and 1 tongue-like
process armed with small papilla. Endopod 1-segmented, claw-like, with 1 long and 3 small
accessory setae.

P1 (Fig. 109A). Praecoxa small, triangular in shape. Coxa elongate, ornamented with 1 row of
spinules along outer margin and 1 row of setules along inner margin, with 1 pore on anterior surface.
Basis transversally elongate, with 1 outer and 1 inner setae, and ornamented with 2 rows of setules
along lateral margins. Exopod 3-segmented, slightly bent towards outside; exp-1 elongate, armed
with spinules along outer and inner margins, with 1 outer spine; exp-2 as long as exp-1, armed with
spinules along outer margin, with 1 outer spine and 1 pinnate inner seta; exp-3 very small, with 1
small spinulose spine, 3 curved spinulose spines, and 1 geniculate spine. Endopod 3-segmented,
ornamented with spinules on anterior surface and setules along outer margin; enp-1 with 1 long
plumose seta on inner margin; enp-2 with 1 pinnate seta on inner margin; enp-3 with 1 pinnate outer
seta, 2 plumose apical setae, and 2 plumose inner setae.

P2 (Fig. 109B). Coxa small, with 2 groups of spinules along outer margin, and 1 row of spinules
and 1 pore on anterior surface. Basis transversally elongate, with 1 row of spinules, 1 pore, and 1
pinnate seta along outer margin. Exopod 3-segmented; each segment armed with spinules on outer
margin and anterior surface partially; exp-1 elongate, with 1 pinnate outer spine and 1 plumose inner

seta; exp-2 shortest, with 1 pinnate outer spine and 1 plumose inner seta; exp-3 as long as exp-1, with
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3 pinnate spines on outer margin, 2 plumose setae (outer one of them ornamented with outer spinules)
on apical margin, and 2 plumose setae on inner margin; outer margin of exp-3 with 1 pore subdistally.
Endopod 3-segmented; each segment armed with setules along outer margin; enp-1 elongate, with 1
plumose inner seta; enp-2 shortest, with 2 plumose setae on inner margin and several spinules on
posterior surface; enp-3 with 1 pinnate seta on outer margin, 2 plumose setae on apical margin, 1
plumose and 1 pinnate setae on inner margin, and several setules on posterior surface; anterior surface
of enp-3 with 1 pore subdistally.

P3 (Fig. 110A). Coxa small, with 2 rows of spinules on outer margin and 1 pore on anterior surface.
Basis transversally elongate, with 1 row of spinules, 1 pore, and 1 bare seta along outer margin.
Exopod 3-segmented; each segment armed with spinules on outer margin and surface partially; exp-
1 elongate, with 1 pinnate outer spine and 1 plumose inner seta; exp-2 shortest, with 1 pinnate outer
spine and 1 plumose inner seta; exp-3 with 3 pinnate outer spines, 2 plumose apical setae (outer one
of them ornamented with outer spinules), and 3 plumose inner setae (proximal one of them
ornamented with small spinules along inner margin); posterior margin of exp-3 with 1 row of spinules
on surface; anterior surface of exp-2 and exp-3 with pore subdistally, respectively. Endopod 3-
segmented; each segment armed with spinules along outer margin; enp-1 with 1 plumose inner seta;
enp-2 with 2 plumose setae on inner margin and several spinules on posterior surface; enp-3 with 1
pinnate outer seta, 2 pinnate apical setae (plumose proximally), and 3 plumose inner setae; anterior
and posterior surfaces of exp-3 with 1 pore and several spinules, respectively.

P4 (Fig. 111A). Coxa small, with 1 row of spinules at outer distal corner, and 1 pore and 1 row of
spinules on anterior surface. Basis transversally elongate, with 1 bare seta, 1 row of spinules, and 1
pore along outer margin. Exopod 3-segmented; each segment armed with spinules on outer margin
and anterior surface partially; exp-1 shorter than that of P2 and P3, as long as exp-2, with 1 pinnate
outer spine and 1 plumose inner seta; exp-2 with 1 pinnate spine on outer margin, 1 plumose seta on
inner margin, and 1 pore on anterior surface subdistally; exp-3 longest, with 3 pinnate spines on outer
margin, 1 pinnate and 1 plumose (outer margin armed with spinules) on apical margin, 2 plumose
(distal and proximal) and 1 pinnate (middle) setae, 1 pore on anterior surface, and several spinules
on posterior surface. Endopod 3-segmented; each segments armed with spinules along outer margin,
with several spinules on posterior surface; enp-1 and enp-2 with 1 and 2 plumose inner setae,

respectively; enp-3 with 1 pinnate seta on outer margin, 2 pinnate apical setae (plumose proximally),
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2 plumose setae (outer margin pinnate distally) on inner margin, and 1 pore on anterior surface
subdistally.

P5 (Figs. 109D, 113C). Baseoendopod small, covered with spinules, with 1 outer seta; endopodal
lobe weakly developed, with 1 long and 1 small setae. Exopod elongate, about 3.3 times as long as
width; outer margin armed with minute spinules, with 1 bare seta and 1 pore; apical margin with 3
stout pinnate setae; inner margin with 2 slender pinnate setae subdistally.

Male: Habitus (Fig. 112A) as in female, except for urosomites 2 and 3; total length including
anterior end of cephalothorax and posterior end of caudal rami about 876.9 um in dorsal view.

Urosomite 2 (Fig. 112B) separated from urosomite 3; posterior corner produced, with 1 stout spine
and 1 slender seta on apical margin, and 1 seta on dorsal surface (representing P6).

Antennule (Figs. 112C, 113D) 8-segmented, haplocer; fourth segment smallest, triangular in shape;
seventh segment with groups of papilla on inner margin proximally; eighth segment conical in shape.
Setal formula of each segment as follows: 1-[1], 2-[12]; 3-[7 + ae]; 4-[2]; 5-[8 + ae]; 6-[2]; 7-[3]; 8-
[11 + ae].

P5 (Fig. 111B). Baseoendopod small, with 1 outer seta and 1 group of small spinules; endopodal
lobe weakly developed, with 1 long and 1 small setae. Exopod elongate, about 3.0 times as long as
width, tapering distally; outer margin armed with spinules, with 1 slender and 2 pinnate setae; apical
margin with 3 stout pinnate spines.

Remarks. Among Alteutha species, the new species is mostly closed to A. spinicauda Nicholls, 1941
described from South Australia in the morphology of the 7-segmented antennule, antennary exopod
with 5 setae, maxilliped with elongate palm, and armature of P2-P4. However, Alteutha sp. nov.
differs from A. spinicauda by the body size (about 1,000 um in Alteutha sp. nov. vs. about 700 um
in A. spinicauda), relative length of female P1 exp-2 (as long as P1 enp-2 and enp-3 combined in
Alteutha sp. nov. vs. as long as P1 endopod in A. spinicauda), length:width ratio of female P5 exopod
(about 3.6:1 in Alteutha sp. nov. vs. about 4.5:1 in A. spinicauda), antennule of male (8-segmented
in Alteutha sp. nov. vs. 7-segmented in A. spinicauda), P3 exp-3 (with 3 stout outer spines in Alteutha
sp. nov. vs. with 3 slender setae in A. spinicauda), and male P4 exp-3 (with 3 outer spines as in

female Alteutha sp. nov. vs. with 3 slender outer setae in A. spinicauda).
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Fig. 106. Alteutha sp. nov., female. A, habitus, dorsal; B, urosome, ventral; C, caudal ramus, dorsal;
D, P5. Scale bars: 50 pm (C, D); 100 pm (B); 200 um (A).
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Fig. 107. Alteutha sp. nov., female. A, antennule; B, antenna. Scale bar: 50 pm.
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Fig. 108. Alteutha sp. nov., female. A, mandible; B, maxillule; C, maxilla; D, maxilliped. Scale bar:

50 pm.
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Fig. 109. Alteutha sp. nov., female. A, P1; B, P2. Scale bar: 50 pm.
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Fig. 110. Alteutha sp. nov., female. A, P3. Scale bar: 50 pm.
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Fig. 111. Alteutha sp. nov., female: A, P4. Male: B, P5. Scale bars: 50 pm.
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Fig. 112. Alteutha sp. nov., male. A, habitus, dorsal; B, urosome, ventral; C, antennule. Scale bars:
50 um (C); 100 um (B); 200 um (A).
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Fig. 113. . Scanning electron microscope photographs of Alteutha sp. nov. Female (A—C): A, habitus,

dorsal; B, cephalothorax, dorsal; C, P5, ventral. Male (D): D, cephalothorax, ventral.

Genus Alteuthella A. Scott, 1909

2 Al E: Alteuthella pellucida A. Scott, 1909

90. Alteuthella sp. nov. (Figs. 114-120)

Type locality. Off Gageodo Island (34°3'45.17"N, 125°5'41.51"E), Gageodo-ri, Heuksan-myeon,
Sinan-gun, Jeollanam-do, South Korea.

Materials examined. Holotype: ¢, dissected and mounted in lactophenol solution on 13 slides.

Allotype: &, dissected and mounted in lactophenol solution on 13 slides. Paratypes: 1%, 14, each
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was dissected on several slides, respectively; 12, 15, preserved in 99 % ethanol solution together.
All materials examined was collected from macroalgal assemblages in the type locality on 30 July,
2013.
Description. Female. Habitus (Fig. 114A) broad, dorsoventrally depressed; total body length
measured from tip of rostrum to end of caudal rami in dorsal view about 861.5 um; greatest width
measured at posterior end of cephalothorax, about 538.5 um; body surface covered with sensilla,
small pores, and foveate patterns. Rostrum (Fig. 114B) prominent, fused basally to cephalothorax,
downwardly directed; ventral surface with 3 pairs of sensilla and 1 pore. Cephalothorax about 0.47
times of total body length, about 0.76 times as long as width, slightly tapering towards anterior end;
posterior margin dentate; posterior part with 1 pair of circular subcuticular ridge on both side. P1-
bearing somite incorporated into cephalothorax. Prosomites bearing P2—P4 each with well-developed
epimeral plates; each posterior margin dentate; epimera of P4-bearing somite more developed than
preceding somites. P5-bearing somite narrower than preceding somite, with dentate posterior margin.
Genital double-somite (Fig. 114C) wider than its length, tapering towards posterior end; dorsal
surface with vestigial border, but ventral surface completely fused; genital field with circular
copulatory pore. Anal somite with semicircular operculum and 1 pair of sensilla on dorsal surface.

Caudal rami (Fig. 114D, E) as long as width; distal margin oblique (inner part distinctly produced),
with U-shaped notch on dorsal surface and 2 produces on ventral surface; seta | slender, inserted on
dorsal surface, smallest, shorter than length of caudal ramus; seta Il stout, twice as long as caudal
ramus, inserted at inner distal corner; seta 111 plumose, inserted on dorsal surface distally, slightly
longer than length of caudal ramus; outer terminal seta IV slightly longer than length of seta I1, armed
with spinules along outer margin; inner terminal seta V pinnate, longest, 2 times as long as seta IV;
terminal setae fused basally; seta VI pinnate, inserted at inner distal corner, slightly shorter than
length of seta Il; seta VI slender, bare, bi-articulated, as long as seta Il, inserted at dorsal surface.

Antennule (Fig. 115A) 7-segmented, elongate; length ratio of each segment, from proximal to
distal, about 1.0:1.7:1.0:0.7:0.3:0.3:0.5; first segment armed with several rows of setules along outer
margin, with 1 group of spinules on surface; peduncle on fourth segment with 1 aesthetasc and 1 long
seta. Setal formula as follows: 1-[1]; 2-[12]; 3-[10]; 4-[4 + ae]; 5-[2]; 6-[8]; 7-[7 + a€].

Antenna (Fig. 115B). Coxa small, without ornamentation. Basis elongate, with 1 pinnate seta and
2 rows of spinules along outer margin. Exopod 1-segmented elongate, with 3 lateral and 2 apical

setae. Endopod 2-segmented; proximal segment elongate, 1.7 times as long as greatest width, with 1
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pinnate seta on abexopodal margin, armed with spinules along abexopodal margin; distal segment
longer and slender than preceding one, with 2 long and 2 small setae on surface, 3 hyaline frills on
inner margin; distal armature composed of 1 stout pinnate spine, 5 pinnate and 1 bare setae; bare seta
on distal segment fused basally to one of 5 pinnate setae.

Mandible (Fig. 115C). Coxal gnathobase slender, with 2 stout and 3 slender multicuspid teeth, and
1 pinnate seta. Palp composed of basis, exopod, and endopod; basis broad, armed with several rows
of spinules, with 2 long pinnate and 1 small bare setae; exopod 1-segmented, small, with 3 long
pinnate setae apically; endopod elongate, bilobate, with 1 long pinnate seta on small lobe apically,
and 4 long pinnate and 1 small bare setae on large lobe apically.

Maxillule (Fig. 116A). Praecoxal arthrite well-developed, with 2 juxtapose setae on anterior
surface, and 7 seta-like elements along distal margin. Coxal endite with 1 plumose and 3 pinnate
setae on distal margin. Basis armed with spinules on anterior surface, with 3 pinnate setae subdistally
and 4 pinnate setae apically. Exopod 1-segmented, elongate, with 3 apical setae. Endopod 1-
segmented, small, with 2 long pinnate and 1 small bare setae apically.

Maxilla (Fig. 116B). Syncoxa elongate, about 1.7 times as long as width, with several spinular
rows along outer margin and 3 endites; proximal endite armed with spinules on surface, with 2
pinnate and 1 serrate setae on apical margin and 1 small bare seta on surface; middle endite small,
with 2 pinnate setae apically; distal endite, elongate, with 2 pinnate and 1 serrate setae apically. Basis
with 1 stout claw-like spine, 1 stout pinnate spine, 1 plumose seta, and 2 long and 1 small setae.
Endopod 1-segmented, small, with 2 bare setae apically.

Maxilliped (Fig. 116C). Preacoxa small, with oblique distal margin. Coxa elongate, tapering
towards distal end, with 1 pinnate seta subdistally and 1 group of spinules proximally on outer margin.
Basis elongate, about 3 times as long as wide, with 1 group of spinules on outer margin proximally;
palmar margin linear, with 2 small spines subdistally. Endopod 1-segmented, claw-like, reaching to
mid of palmar margin, with 5 accessory setae.

P1 (Fig. 117A). Coxa elongate, about 1.8 times as long as greatest width, ornamented with 1 row
of spinules along outer margin. Basis transversally elongate, with 1 outer and 1 inner setae. Exopod
3-segmented; exp-1 about twice as long as width, with 1 outer; exp-2 as long as preceding segment,
with 1 outer and 1 inner setae subdistally; exp-3 very small, with 1 stout claw-like spine and 4 setae.
Endopod 3-segmented; enp-1 elongate, about 2.9 times as long as width, with 1 plumose seta on

inner margin and 1 tube pore on anterior surface; enp-2 about 0.4 times as long as preceding one,
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with 1 serrate seta on inner margin and 1 tube pore on anterior surface; enp-3 as long as enp-2, with
3 plumose setae.

P2 (Fig. 117B). Coxa small, with 1 spinular row at outer corner distally, and 1 spinular row and 1
tube pore on anterior surface. Basis transversally elongate, with 1 spinular row and 1 seta on outer
margin. Exopod 3-segmented; outer margin of each segment armed with spinules; exp-1 and exp-2
each with 1 plumose outer seta and 1 plumose inner seta; exp-3 longest, with 3 pinnate outer, 2
plumose apical (outer one of them ornamented with outer spinules), and 2 plumose inner setae;
anterior surface of exp-3 with 1 tube pore. Endopod 3-segmented; outer margin of each segment
armed with spinules; enp-1 longest, with 1 pinnate inner seta; enp-2 with 1 plumose and 1 pinnate
inner setae; enp-3 smallest, with 1 pinnate seta on outer margin, 2 plumose setae on apical margin,
and 1 plumose and 1 serrate setae on inner margin.

P3 (Fig. 118A). Coxa quadrate, with 1 spinular row at outer corner distally, and 1 spinular row
and 1 tube pore on anterior surface. Basis transversally elongate, with 1 spinular row and 1 pinnate
seta on outer margin. Exopod 3-segmented; each outer margin of segments armed with spinules; exp-
1 and exp-2 elongate, each with 1 pinnate outer spine and 1 plumose inner seta; exp-3 longest, with
3 pinnate outer, 2 plumose apical (outer one of them ornamented with outer spinules), and 3 plumose
inner setae; anterior surface of exp-3 with 1 tube pore distally and 1 pore proximally. Endopod 3-
segmented; each outer margin of segments armed with spinules; enp-1 longest, with 1 plumose inner
seta; enp-2 with 2 plumose inner setae; enp-3 with 1 pinnate outer, 2 pinnate apical, and 3 plumose
inner setae.

P4 (Fig. 118B). Coxa with 1 spinular row at outer distal corner and 1 pore on anterior surface.
Basis transversally elongate, with 1 pinnate seta and 1 spinular row on outer margin. Exopod 3-
segmented; each outer margin of segments armed with spinules; exp-1 with 1 serrate spine on outer
margin and 1 conical shaped protrusion at outer distal corner; exp-2 about 1.5 times as long as
preceding one, with 1 pinnate outer spine and 1 plumose inner seta; outer distal corner of exp-2
produced hook-likely; exp-3 slightly longer than preceding one, with 3 pinnate spines on outer
margin, 2 plumose setae (outer one of them ornamented with outer spinules) on apical margin, and 2
plumose and 1 stout serrate setae on inner margin. Endopod 3-segmented; each outer margin of
segments armed with spinules; enp-1 with 1 plumose inner seta; enp-2 with 2 plumose inner setae;

enp-3 with 1 pinnate outer, 2 pinnate apical, and 2 plumose inner setae.
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P5 (Fig. 117C). Baseoendopod and exopod fused partially; dorsal surface with 1 plumose seta
proximally; outer surface armed with spinules proximally; ventral surface with 4 pores; outer margin
with 3 pinnate setae; apical margin with 3 pinnate setae; endopodal lobe small, with 1 long pinnate
and 1 small bare setae.

Male: Habitus (Fig. 119A) as in female, except for urosomites 2 and 3; total length measured from
anterior end of rostrum to posterior end of caudal rami about 776.9 um in dorsal view.

Urosomite 2 (Fig. 120A) separated from urosomite 3; posterior corner produced, reaching to end
of anal somite, with 1 spine (representing P6) apically.

Antennule (Fig. 119B) 8-segmented, haplocer; first segment with 1 row of spinules near distal
margin, 1 group of spinule along anterior margin; fourth segment smallest; seventh segment with
patch of small papilla on inner margin proximally; eighth segment conical in shape. Setal formula of
each segment as follows: 1-[1], 2-[12]; 3-[7]; 4-[2]; 5-[11 + ae]; 6-[2]; 7-[3]; 8-[12 + ae].

P5 (Figs. 119C, 120A). Baseoendopod and exopod fused, but with vestigial border on ventral
surface proximally; dorsal surface with 1 plumose seta; outer margin with 3 pinnate setae; apical
margin width 3 stout pinnate setae; ventral surface with 3 pores on baseoendopod and 5 pores on
exopod; endopodal lobe on ventral surface weakly developed, with 2 subequal (1 pinnate and 1 bare)
setae.

Caudal rami (Fig. 120B, C) as in female, but seta Il much smaller than female.

Remarks. So far, only three Alteuthella species, A. pellucida A. Scott, 1909, A. pygmaea A. Scott,
1909, and A. spinicauda A. Scott, 1909, have been recorded from the deep-sea in the northern west
coast of New Guinea and the Banda Sea. Although peltidiid copepods are usually known to inhabit
macroalgal assemblages and sandy beaches of marine habitats (Suarez-Morales & Jarquin-Gonzalez,
2013), but all known Alteuthella species were collected by washings from subtidal samples dredged
by A. Scott (1909). Unlike these three species, Alteuthella sp. nov. was collected from macroalgae
bed. There have been no records of Alteuthella from other regions except for Gurney’s (1927) report
of A. spinicauda from the Gulf of Suez, while this records is doubtful due to the geological distance
from the type locality (Song et al. 2015).

Alteuthella sp. nov. is mostly closed to A. pellucida by the relatively wide body shape in female,
about 1.6 times as long as width (1.5 times in A. pellucida, 1.9 times in A. spinicauda, and 1.8 times
in A. pygmaea). However, the new species clearly differs from the latter by the presence of dentate

ornamentation on the posterior margins of prosome (vs. bare in A. spinicauda). According to Lang’s
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(1948) key to species of the genus, whether these margins are dentate or bare was considered as an
identification key. Male of Alteuthella sp. nov. also can be discriminated from A. pellucida by the
structures of P5 and caudal rami. Comparing the relative length of setae on P5 exopod, the middle
and distal setae on P5 exopod in A. pellucida are distinctly shorter than those of Alteuthella sp. nov.

Alteuthella sp. nov. uniquely displays a sexual dimorphism in the length of caudal seta II.

Fig. 114. Alteuthella sp. nov., female. A, habitus, dorsal; B, rostrum, ventral; C, urosome, ventral; D,

E, caudal rami, dorsal (D), ventral (E). Scale bars: 50 um (D, E); 100 um (B, C); 200 um (A).
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Fig. 115. Alteuthella sp. nov., female. A, antennule; B, antenna; C, mandible. Scale bar: 50 um.
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Fig. 116. Alteuthella sp. nov., female. A, maxillule; B, maxilla; C, maxilliped. Scale bar: 50 pm.
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Fig. 117. Alteuthella sp. nov., female. A, P1; B, P2; C, P5. Scale bar: 50 pum.
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Fig. 118. Alteuthella sp. nov., female. A, P3; B, P4. Scale bar: 50 um.
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Fig. 119. Alteuthella sp. nov., male. A, habitus, dorsal; B, antennule; C, P5. Scale bars: 50 um (B,
C); 200 um (A).
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Fig. 120. Alteuthella sp. nov., male. A, urosome, ventral; B, C, caudal rami, dorsal (B), ventral (C).
Scale bars: 50 um (B, C); 100 um (A).

Genus Alteuthoides Hicks, 1986 H| D2t &=L Hy

I

D AIE: Alteuthoides kootare Hicks, 1986

91. Alteuthoides affinis Kim and Kim, 1998 it Q=g
Alteuthoides affinis Kim & Kim, 1998, p. 203, figs. 1-4; Lee et al., 2012, p. 162, figs. 112-115.
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Family Tegastidae Sars, 1904
Genus Syngastes Monard, 1928

2 Al E: Syngastes clausii (Thomson, 1883)
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92. Syngastes multicavus Kim, Jung & Yoon, 2016 3 s 201 & == & il (Figs. 121-128)
Syngastes multicavus Kim et al., 2016c, p. 433, figs. 1-8.

Type locality. Gageodo Island (34°05'12.5"N, 125°05'22.0"E), Gageodo-ri, Heuksan-myeon, Sinan-
gun, Jeollanam-do, Korea.

Material examined. Holotype ¢ (NIBRIV0000326514) and allotype & (NIBRIV0000326515)
dissected and mounted, each on a slide. Paratypes: 299 (NIBRIVV0000326516,
NIBRI1V0000326525), each dissected and mounted on one and 10 slides, respectively. 299, 13 were
examined under SEM. All material was collected from the type locality by SCUBA diving at depth
5 m on 30 July 2013.

Description. Female. Body (Figs. 121A, 125A, 126D) laterally compressed, covered with small
hollows and sensilla; total body length 730 um from rostrum to caudal rami in lateral view; dorsal

outline less rounded in lateral view. Rostrum indiscernible, fused with cephalothorax.
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Prosome (Figs. 121A, 125B, C, D, 126E) 4-segmented, composed of cephalothorax and 3 free
pedigerous somites. Cephalothorax as long as 4 succeeding somites combined; cephalic shield (Figs.
1A, 5B, D) expanded ventrally; posteroventral corner slightly produced and pointed. Length ratio of
thoracic somite 2-4 1.0:2.7:3.0.

Urosome (Figs. 121A, B, 126A, B, C, F, 127A, B) composed of P5-bearing, genital double-somite,
and 3 postgenital somites. P5-bearing somite 0.66 times as long as preceding one. Genital double-
somite well-developed and scoop-like; posteroventral margin with pointed posteroventral corn,
forming angle at midway in lateral view; posterior surface forming T-shaped ridge in posterior view
(Fig. 126F); ventromedian and lateral cones developed; ventral margin very short. Postgenital
somites short and shrouded in genital double-somite.

Caudal rami (Figs. 121C, 127C) small, as long as width, with 1 large and 1 small pores, and 1
protrusion, and armed with 1 geniculate and 6 bare setae.

Antennule (Figs. 121 D, 125E) 5-segmented, with aesthetasc on segments 4 and 5, respectively;
length ratio of each segment 3.3:2.5:1.7:1.0:1.5; setal formula as follows: 1-[1], 2-[10], 3-[10], 4-[4
+ ae], 5-[17 + ae].

Antenna (Fig. 122A). Coxa small. Basis longest and naked. Exopod 2-segmented; proximal
segment with unipinnate seta distally; distal segment about 1/3 of preceding one in length, with 1
unipinnate, 1 plumose and 1 bare setae. Endopod 2-segmented; proximal segment 0.8 times as long
as basis, with row of setae on inner surface and small seta on abexopodal margin; distal segment with
row of setae along inner margin, armed with 3 spines, 2 plumose, and 1 bare setae along distal margin,
2 setae on abexopodal margin.

Labrum (Fig. 122B) subrectangular; inner surface with H-shaped ridge bearing row of spinules
gradually increasing, 2 rows of papilla; distal margin armed with rows of spinules.

Mandible (Fig. 122C, D). Coxal gnathobase well-developed, with stout protrusion basally; cutting
edge armed with 4 multicuspid, 1 unicuspid teeth, and 1 long pinnate seta. Basis 1-segmented, with
2 rows of setules along lateral margins and 2 long plumose setae. Exopod fused to basis, represented
by 2 elements. Endopod 1-segmented and bearing 3 plumose setae on distal margin.

Maxillule (Fig. 122E). Praecoxal arthrite well-developed, armed with 7 toothed spines and 2 setae.
Coxal endite small, with stout unipinnate seta. Basal endite armed with 4 bipinnate distally. Exopod
1-segmented, with 2 apical plumose and 1 lateral pinnate setae. Endopod incorporated into basis,

represented by 2 naked setae.
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Maxilla (Fig. 122F). Syncoxa elongate, with rows of spinules and setule along outer margin,
bearing 3 endites; proximal endite small, bearing 2 apical and 2 lateral plumose setae; middle endite
small, with 2 naked setae apically; distal endite well-developed, drawn out into strong claw bearing
row of spinules along lateral margin, with 2 setae. Allobasis forming stout claw distally, with 1 stout
pinnate seta on inner margin, 2 naked and 2 plumose setae on outer margin, armed with set of spinules
on outer margin proximally. Both rami incorporated into basis.

Maxilliped (Figs. 122G, 127D). Coxa elongate, with seta at inner distal corner; proximal part
slightly swollen; outer margin ornamented with fovea. Basis as long as preceding coxa; palmar
margin swollen proximally, armed with 1 row of stout median spinules, 1 row of medial spinules, 2
lateral spinule and 1 group of small denticles, bearing 1 button-shaped process and 1 tongue-like
process. Endopod drawn out into strong claw, with 3 accessory setae proximally; inner margin serrate.

P1 (Fig. 123A). Coxa subrectangular. Basis elongate, with 2 rows of setules, 1 outer and 1 inner
setae. Exopod 1-segmented, half of basis in length, with 1 row of inner setules, 2 apical and 3 outer
setae, 1 tube pore; inner margin swollen proximally. Endopod longer and wider than exopod, with 1
long plumose and 1 naked setae on inner margin, 2 pinnate setae on apical margin, 1 pinnate seta and
1 row of setules on outer margin.

P2—P3 (Fig. 123B, C). Coxa small; distal outer margin expanded outwardly and triangular in shape.
Basis elongate, with rows of spinules along outer margin and outer seta; proximal and outer margins
linear. Exopod 2-segmented; outer margin of each segment armed with row of spinules; proximal
segment longer than distal one. Endopod 3-segmented; each segment subequal in length, armed with
row of setules along outer margin.

P4 (Fig. 123D). Coxa small; outer and distal margins expanded outwardly, with row of setules
along outer margin distally. Basis elongate, with row of setules and seta on outer margin; surface
with foveate ornamentations. Exopod 3-segmented; each segment armed with row of outer spinules;
length ratio of each segment 1.0:3.5:3.0; middle inner seta on distal segment stout, serrate, bearing
curved protrusion subdistally. Endopod 2-segmented; enp-1 swollen, drastically narrow in distal part,
ornamented with small foveate on surface and 2 groups of spinules along outer margin; enp-2 slender,

rod-like, shorter than proximal one, with 2 rows of bumps on surface.
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Setal formula of P2-P4 as follows:

Exopod Endopod
P2 2.222 1.2.221
P3 2.322 1.2.321
P4 0.1.322 1.021

P5 (Figs. 123E, F, 125F). Baseoendopod well-developed, wide, flattened, with longitudinal ridge;
surface subdivided by subrectangular or linear ridges, covered with small bumps; anterior margin
with 3 slender and 1 stout setae; posterior margin with 3 setae; ventral edge with small seta. Exopod
very small, conical in shape, shrouded in baseoendopod, with 2 apical and 1 lateral setae; proximal
part with several setules (Kim et al. 2016c).

Male. Sexual dimorphism in body size, cephalothorax, urosome, antennule, and P5.

Body (Figs. 124A, 128A) smaller than female, about 596 um in length.

Cephalic shield (Figs. 124A) forming right angle at posteroventral corner.

Urosome (Figs. 124A, B, 128B, C). P5-bearing and genital somites fused; posterior margin
concave, V-shaped between 2 protrusions, with 2 protrusions (ventromedian and posteroventral
cones); ventral margin rounded, with large recurved valve. Postgenital somites occasionally within
body inwardly.

Antennule (Figs. 124C, 128D) 7-segmented, modified for grasping, with aesthetasc on segments
3, 4 and 7, respectively, having small wedge-like process bearing seta between segments 3 and 4.
Setal formula as follows: 1-[1], 2-[10], 3-[6 + ae], 4-[9 + ae], 5-[1], 6-[2], 7-[12 + ae].

Maxilliped (Fig. 128E) similar to female.

P4 middle inner seta (Figs. 124D, 128F) of distal segment serrated distally.

P5 (Fig. 124E) 1-segmented, small, baseoendopod and exopod fused, with 3 apical and 2 lateral
setae (Kim et al. 2016c¢).

Habitat. This species was collected from macroalgal assemblages at depth of 5 m on rocky shore
(Kim et al. 2016c).

Remarks. Among six genera of the family Tegastidae Sars, 1904, the present species is assigned
into the genus Syngastes based on the segmentation of P2-P4 and the shape of P5 baseoendopod

which is largely extended to encase egg mass (Boxshall & Halsey 2004; Wells 2007).
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Syngastes multicavus Kim, Jung & Yoon, 2016 shares the characteristic of having two setae on
the first exopodal segment of P2 and P3 with its congeners similar to S. clausii (Thomson, 1883), S.
gibbus Geddes, 1968, S. langi Geddes, 1968, S. spinifer Fiers, 1983, S. australiensis Bartsch, 1999,
and S. gibbosus Bartsch, 1999 (Thomson 1883; Geddes 1968; Fiers 1983; Bartsch 1999). The new
species closely resembles S. gibbosus in having the five-, seven-segmented antennules in female and
male, respectively, and the two-segmented antennary exopod. They can be are easily distinguished
from each other by the body outline in lateral view. Bartsch (1999) has considered that the gibbosus
body outline is an important morphological characteristic which is represented in S. donnani
(Thompson & A. Scott, 1903), S. gibbosus Bartsch, 1999, and S. subgibbus Bartsch, 1999. Syngastes
multicavus has a weakly rounded dorsal outline in lateral view. However, S. gibbosus has the
gibbosus dorsal outline because the fourth thoracic somite is much higher than the fifth. The present
new species is also different from the latter by having the following characteristic features: (1) It has
the foveate ornamentation on the basis and enp-1 of P4, which is absent in S. gibbosus; (2) It has an
unguiform posterior valve on the urosome of male in lateral view, while S. gibbosus has one
unguiform valve and two sharp prongs; (3) It has a the V-shaped posterior margin between
ventromedian and posteroventral cones in male, while it is slightly concave in S. gibbosus; (4) It has
a tube pore on P1 exopod, which is the first time notified within this genus in the present study; (5)
Syngastes multicavus has an accessory seta on mandibular gnathobase. This seta was not described
in the original description of S. gibbosus (Bartsch 1999) (Kim et al. 2016c).
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Fig. 121. Syngastes multicavus Kim, Jung & Yoon, 2016, female. A, habitus, lateral; B, urosome,
posterior; C, caudal ramus; D, antennule. Scale bars: 30 um (C, D); 50 um (B); 100 um (A) (cited
from Kim et al. 2016c¢).
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Fig. 122. Syngastes multicavus Kim, Jung & Yoon, 2016, female. A, antenna; B, labrum; C, mandible;
D, mandibular gnathobase; E, maxillule; F, maxilla; G, maxilliped. Scale bar: 30 um (cited from Kim
et al. 2016c).
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Fig. 123. Syngastes multicavus Kim, Jung & Yoon, 2016, female. A—E, P1-P5; F, P5 depressed by

cover slip. Scale bars: 50 um (cited from Kim et al. 2016c).
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Fig. 124. Syngastes multicavus Kim, Jung & Yoon, 2016, male. A, habitus, lateral; B, urosome,
lateral; C, antennule; D, middle inner seta on P4 exp-3; E, P5. Scale bars: 30 um (C-E); 50 um (B);
100 um (A) (cited from Kim et al. 2016c¢).
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Fig. 125. Scanning electron micrographs of Syngastes multicavus Kim, Jung & Yoon, 2016, female.
A, habitus, lateral; B, cephalothorax, lateral; C, outer margin of thoracic somites; D, ventroposterior

corner of cephalic shield; E, antennule; F, P5 (cited from Kim et al. 2016c).
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Fig. 126. Scanning electron micrographs of Syngastes multicavus Kim, Jung & Yoon, 2016, female.
A, urosome; B, posteror margin of genital complex; C, posterior portion of urosome, lateral; D,
habitus, ventral; E, anterior portion of cephalosome, ventral; F, urosome, posterior (cited from Kim

et al. 2016c¢).
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Fig. 127. Scanning electron micrographs of Syngastes multicavus Kim, Jung & Yoon, 2016, female.

A, ventral portion of genital complex, ventral; B, posterior portion of urosome, posterior, C, caudal

ramus, posterior; D, portion of maxilliped, ventral (cited from Kim et al. 2016c).
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Fig. 128. Scanning electron micrographs of Syngastes multicavus Kim, Jung & Yoon, 2016, male.
A, habitus, lateral; B, C, urosomite, lateral; D, antennule, lateral; E, palmar margin of maxilliped,

lateral; F, distal portion of middle inner seta on P4 exp-3 (cited from Kim et al. 2016c¢).
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93. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016 LI H 20 &+l
(Figs. 129-134)
Syngastes pseudofoveatus Kim et al., 2016c, p. 444, figs. 9-14.

Type locality. Geumildo Island (34°21'29.4"N, 127°00'22.6"E), Y eonji-ri, Geumil-eup, Wando-gun,
Jeollanam-do, Korea.

Materials examined. Holotype @ (NIBRIV0000326517) and allotype & (NIBRIV0000326518)
were dissected and mounted, each on a slide. Paratypes: 299 (NIBRIV0000326519,
NIBRIV0000326520) and 12 (NIBRIV0000326526) were dissected and mounted on each slide.
299, 283 were examined with SEM. All material was collected from type locality using a hand net
on 24 June 2013.

Description. Female. Body (Figs. 129A, 132A, 133A) laterally compressed, with foveate
ornamentation on surface; total length 520 pm measured from rostrum to caudal rami, greatest height
270 um at cephalic shield; dorsal outline rounded in lateral view. Rostrum like small protrusion,
fused with cephalothorax.

Prosome (Figs. 129A, 132B, 133B, C) 4-segmented, composed of cephalothorax and 3 free
thoracic somites. Cephalothorax as long as 3 succeeding somites combined, with large cephalic
shield. Length ratio of thoracic somites 2-4 1.0:1.7:2.1.

Urosome (Figs. 129A, B, 132C, D) composed of P5-bearing, genital double-, and 3 postgental
somites. P5-bearing somite 0.46 times as long as preceding one. Genital double-somite (Fig. 4B, C)
well-developed and scoop-like; posterior margin straight, with weak posteroventral cone; ventral
margin about 0.5 times as long as posterior margin, with rounded protrusion. Each postgenital somite
small.

Caudal rami (Fig. 129D) small, bearing 1 articulated and 6 naked setae.

Antennule (Fig. 129E) 7-segmented, with aesthetasc on segments 4 and 7, respectively; segment
1 longest while segment 5 shortest; relative length ratio of each segment: 4.6:4.5:2.9:1.8:1.0:1.5:1.2;
setal formula as follows: 1-[1], 2-[9], 3-[9], 4-[4 + ae], 5-[2], 6-[6], 7-[6 + ae].

Antenna (Fig. 129F). Basis longest. Exopod 2-segmented; proximal segment with naked seta
distally; distal segment slightly shorter than preceding one, with 2 apical and 1 subapical setae.

Endopod 2-segmented; proximal segment shorter than preceding one, with seta on abexopodal
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margin; distal segment with several spinules along inner margin, 2 setae on abexopodal margin, 3
spines and 2 setae on distal margin.

Mandible (Fig. 129G). Coxal gnathobase well-developed, with large protrusion; cutting edge
armed with 3 multicuspid and 2 unicuspid teeth, 1 unipinnate seta. Palp composed of basis and
endopod; basis with 2 long plumose setae; exopod inserted into basis, represented by naked seta;
endopod 1-segment, elongate, with 3 apical and 1 lateral bare setae.

Maxillule (Fig. 130A). Praecoxal arthrite armed with 1 naked seta and 7 spines. Coxal endite small,
with unipinnate seta. Basal endite, with 2 pinnate, 1 plumose, and 1 bare setae on distal margin, set
of setules on surface distally. Exopod 1-segmented, with 1 bare and 2 plumose setae. Endopod
inserted into basis, represented by 2 plumose setae.

Maxilla (Fig. 130B). Syncoxa elongate, armed with row of setules on outer margin, with 3 endites;
proximal endite small, with 2 apical and 1 lateral plumose setae; middle endite elongate, conical,
with 1 apical and 1 lateral plumose setae; distal endite with 2 unipinnate and 1 plumose setae on
distal margin. Allobasis drawn out into strong claw, ornamented with spinules, with 1 stout
unipinnate seta on inner margin, 3 plumose and 1 naked setae along outer margin. Both rami
incorporated into allobasis.

Maxilliped (Fig. 130C). Praecoxa small, with oblique distal margin. Coxa longest, ornamented
with fovea and proximal group of setules along outer margin, bearing naked seta at inner distal corner.
Basis 0.7 times as long as coxa, swollen proximally; palmar margin, armed with 1 rows of lateral
spinules, 1 row of medial spinules, 1 row of median spines gradually increasing, bearing tongue-like
and tubercle-like projections; tongue-like and tubercle-like projections on palmar margin ornamented
with set of papillae and delicate setule.

P1 (Fig. 130D). Basis elongate, covered with short outer and long inner setules, with 1 outer and
1 inner setae. Exopod slender and elongate; outer margin armed with minute setules and 3 naked
setae; apical margin with 1 stout pinnate and 1 small plumose setae; inner margin armed with row of
setules. Endopod shorter and wider than exopod, with row of spinules along outer margin, bearing 1
outer, 2 apical, and 2 inner setae.

P2 and P3 (Fig. 130E, F). Coxa small, extended outwardly, with several setules at distal outer
corner. Basis elongate, with 1 outer seta; proximal margin oblique; outer margin of P2 with spinular
patch distally. Exopod 2-segmented, with row of spinules along each outer margin. Endopod 3-

segmented; each outer margin except for enp-3 armed with spinules.
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P4 (Fig. 131A). Coxa small, with oblique distal margin and 3 rows of setules. Basis elongate, with
1 row of spinules and 1 seta, ornamented with fovea on surface. Exopod 3-segmented; exp-1 very
small, without inner seta, with group of spinules distally; exp-2 and exp-3 elongate, armed with small
spincules along outer margin; middle inner seta on exp-3 well-developed and serrated laterally.
Endopod 2-segmented; enp-1 swollen medially, with 3 rows of spinules along outer margin, 1
moderate and 1 small inner spines on inner margin, ornamented with fovea on surface; enp-2 slightly
shorter than preceding one, rod-like, and with 2 rows of parallel bumps.

Setal formula of P2-P4 as follows:

Exopod Endopod
P2 2.222 1.2.221
P3 2.322 1.2.321
P4 0.1.322 2.021

P5 (Figs. 131B, 132F). Baseoendopod large and expanded; surface ornamented with longitudinal
ridge, fovea on surface; anterior margin with 3 setae, posterior margin with 3 setae, ventral margin
with 1 seta; Exopod small, distinguished from baseoendopod by fissure, with 2 lateral and 1 apical
setae; fissure about 1/3 of baseoendopodal lobe in length (Kim et al. 2016c¢).

Male. Body (Figs. 131C, 134A, E) smaller (416 um) than female.

Urosome (Figs. 131C, 134B, F). P5 bearing somite fused to genital complex. Genital complex,
ventral margin straight with 3 projections, posterior margin rounded.

Caudal rami (Fig. 131E) small, with 1 geniculate and 6 bare setae.

Antennule (Figs. 131D, 134C) 7-segmented, modified for grasping, with 1 small wedge-like
process bearing seta between segments 3 and 4. Setal formula as follows: 1-[1], 2-[10], 3-[8 + a€],
4-[8 + ae], 5-[1], 6-[2], 7-[11 + ae].

P5 (Fig. 131F) small, elongate, 1-segmented, with 5 setae (Kim et al. 2016c¢).

Habitat. This species was collected from a seagrass bed (Zostera sp.) at depth of 0-1 m (Kim et al.
2016¢).

Remarks. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016 is closely similar to S. foveatus
Bartsch, 1994 reported from southwestern Austraila in almost aspects. However, the new species
represents a noticeable difference from the latter in having two inner setae on exp-1 of P2 and P3,

respectively, while only single seta is presented in S. foveatus.
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Among the congeners having two setae on exp-1 of P2 and P3, the new species shares the
characteristic feature of the seven-segmented antennule in both sexes with S. langi Geddes, 1968 and
S. spinifer Fiers, 1983. However, they can be easily distinguished from each other by a combination
of the characteristics such as the number of setae on antennary exopod, the setal armature of endopod
on P4, and the structure of female P5. Syngastes pseudofoveatus has three setae on the second
segment of antennary exopod, while the other two species have two setae on that. The new species
has one moderate and one small spines on the P4 enp-1. However, Syngastes langi has a large spine
and two vestigial setae while S. spinifer has a moderate seta only on the P4 enp-1. The exopod of
female P5 on S. langi and S. spinifer are also distinct from P5 endopodal lobe. In S. pseudofoveatus,
the exopod of female P5 is fused with endopodal lobe and split by a fissure. Such structure of S.
pseudofoveatus is also observed in seven other Syngastes species: S. gregoryi Pesta, 1932, S.
pietshmanni Pesta, 1932, S. glomeratus, Geddes, 1968, S. craterifer Bartsch, 1993, S. foveatus
Bartsch, 1994, S. porellus Bartsch, 1994, and S. parillis Bartsch, 1994 (Pesta 1932; Geddes 1968;
Bartsch 1993; Bartsch 1994) (Kim et al. 2016c).
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Fig. 130. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016, female. A, maxillule; B, maxilla; C,

maxilliped; D—F, P1-P3. Scale bars: 30 um (cited from Kim et al. 2016c¢).
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Fig. 131. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016, female (A, B): A, P4; B, 5. Male
(C—F): C, habitus, lateral; D, antennule; E, caudal ramus; F, P5. Scale bars: 30 pm (cited from Kim

et al. 2016c).
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Fig. 132. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016, scanning electron micrographs, female:
A, habitus, lateral; B, cephalothorax, lateral; C, D, urosome, lateral and posterolateral, E, surfaces of
basis and enp-1 on P4; F, P5 (cited from Kim et al. 2016c).
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Fig. 133. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016, scanning electron micrographs, female.
A, habitus, ventral; B, C, cephalosome, ventral; D, thoracic somites, ventral; E, F, maxilliped, ventral
(cited from Kim et al. 2016c).
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Fig. 134. Syngastes pseudofoveatus Kim, Jung & Yoon, 2016, scanning electron micrographs, male.
A, habitus, lateral; B, urosome, lateral; C, antennule, lateral; D, proximal portion of maxilliped; E,

habitus, ventral; F, urosome, ventral (cited from Kim et al. 2016c).
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Table 5. Comparisons of the morphological characteristics of species in the genus Syngastes Monard, 1924 (cited from Kim et al. 2016c)

Setal formula of P1-P5 (exp/enp)

Body prosome Al nAOZ g:p P1 exp. P4
Species length outline no. seg. (.no 9: length to enp- P5 exp** Distribution References
(R/35 4m) (&) (@13 ) enp 1
’ seta) P1 ) P3 P4 P5 ()
S. donnani 370/ gibbosus 7! ? subequal 023/221  1.222/1.2.221  1.322/1.2.321 0.1.222/1.021 unknown 1MS hidden? Ceylon Thompson & Scott,
(Thompson & unknown unknown 1903
Scott, 1903)
S. immthurni 450-600/ weakly 6/ ? subequal, 023/221  1.222/1.2.221  1.322/1.2.321 0.1.222/1.021 unknown 1MS hidden? Ceylon Thompson & Scott,
(Thompson & unknown rounded unknown 1903
Scott, 1903)
S. twynami 540/ rounded 6/ ? subequal 023/221  1.222/1.2.221  1.322/1.2.321 0.1.222/1.021 unknown 1MS hidden? Ceylon Thompson & Scott,
(Thompson & unknown unknown 1903
Scott, 1903)
S. cornalinus 500-700/ rounded 5/7 1(2 or3) subequal 023/221  1.222/1.2.221  1.322/1.2.321 0.1.322/1.021 unknown 1MS hidden France, Monard, 1924;
Monard, 1924 460 Bahamas Geddes, 1968
S. macrognathus 460/ unknown 5/ 1(3) subequal 0237/ 1.2/1.2.5? 1.212.2.6? 0.1.6/2.3 unknown ? hidden? France Monard, 1924;
Monard, 1924 unknown unknown 221? Wells, 2007
S. gregoryi 425/306 unknown 717 ? subequal, 031/030 1.2.? 1.2.? 0.0.222/2.210 ? 2VS fissure Hawaii Pesta, 1932; Wells,
Pesta, 1932 2007
S. latus unknown/? unknown unknown/7 ? subequal 022/320 1.2.1? 1.2/? ? ? ? unknown Hawaii Pesta, 1932; Wells,
Pesta, 1932 2007
S. pietschmanni 510-550/ weakly 8/8 2(1,3) subequal 023/221  1.222/1.2.221  1.322/1.2.321 0.1.322/1.021 3/1 1MS fissure Hawaii, Pesta, 1932;
Pesta, 1932 390-400 rounded Indean Geddes, 1968;
ocean, Marcus, 1977
Bahamas
S. serratus unknown/ unknown unknown/8 1(3) subequal 023/221  1.222/1.2.221  1.322/1.2.321 0.1.322/1.021 4 1MS unknown California Lang, 1965
Lang, 1965 470
S. glomeratus 470/ weakly 8/ 1(4) subequal 023/212  1.222/1.2.221  1.322/1.2.321 0.1.322/1.021 unknown 1SS fissure Bahamas Geddes, 1968
Geddes, 1968 unknown rounded unknown
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Table 5. (continued).

Setal formula of P1-P5 (exp/enp)

Body rosome outline AL AZ exp PLexp. P4
Species length P s no. seg. no. seg. length to P5 exp** Distribution References
(Q/35 pm) ) (2/3) (no. seta) enp enp-1*
P1 P2 P3 P4 P5 (3)
S. tanzaniae 330/ rounded 7/ 1(3) subequal 023/030  1.222/1.2.221  1.322/1.2.320  0.1.222/2.220  unknown 2Ms hidden Indian ocean Marcus,
Marcus, unknown unknown 1977
1977
S. foveatus 360-395/ rounded T 2(1,3) subequal, 023/221  1.222/1.2.221  1.322/1.2.321  0.1.322/2.021 5 1SS, fissure Australia Bartsch,
Bartsch, 310-322 1SP 1994
1994
S. porellus 447-550/ rounded 7 2(1,2) subequal 023/120  1.222/1.2.221  1.322/1.2.320  0.1.322/2.220 5 2 MS fissure Australia Bartsch,
Bartsch, 440-447 1994
1994
S. dentipes 530-560/ weakly 5/7 2(1,2) subequal, 023/320  1.222/1.2.221  1.322/1.2.321  0.1.322/1.021 5 1MS completely Australia Bartsch,
Bartsch, 427-458 rounded fused 1995
1995
S. subgibbus 437-443/ gibbosus 5/7 2(1,3) subequal 023/221  1.222/1.2.221  1.322/1.2.321  0.1.322/1.021 5 1MS hidden Auwustralia Bartsch,
Bartsch, 345-360 1999
1999
S. indicus 470/ weakly 7/ 1(3) short 022/220 unknown unknown 0.1.222/2.221 ? 1SS, unknown Maldive Sewell, 1940
Sewell, unknown rounded unknown 1Vvs
1940
S. kunzi 343/ weakly 7/ 2(1,2) short 112/221  1.222/1.2.221 1.322/1.2.321 0.1.322/3.221  unknown 1MS, fused Indian ocean Marcus,
Marcus, unknown rounded unknown 2SP 1977
1977
S. craterifer 458-470/ rounded 7/8 2(1,3) short 023/221  1.222/1.2.221  1.322/1.2.321  0.1.322/2.221 3 1SM, fissure Australia Bartsch,
Bartsch, 371-396 2Vs 1993
1993
S. parilis 527-589/ weakly 718 2(1,3) short 023/221  1.222/1.2.221  1.322/1.2.321  0.1.322/2.221 3 1SM, fissure Australia Bartsch,
Bartsch, 371-415 rounded 2VS 1994
1994
347

Collection @ chosun



Table 5. (continued).

Body prosome
length outline Setal formula of P1-P5 (exp/enp)
(/S5 m) (%) Al A2 exp P1 exp. P4
Species no. seg. no. seg. length to enp- P5 exp** Distribution Reference
(/D) (no. seta) enp 1*
P1 P2 P3 P4 P5 (3)
S. clausii ?/unknown weakly 6/ lor2 subequal 023/322 ? 2.321/1.2.321  0.1.321/1.020 ? 1 MS hidden? New Thomson, 1883
(Thomson, 1883) rounded unknown Zealand
S. gibbus 600/? linear 8/8 2(1,2) subequal 023/321  2.222/1.2.221  2.322/1.2.321  0.1.322/3.221 4/1 1SS, distinct Bahamas Geddes, 1968
Geddes, 1968 2NS
S. langi 500/? rounded 77 2(1,2) subequal 023/321  2.222/1.2.221  2.322/1.2.321  0.1.322/1.021 31 1SS, distinct Bahamas Geddes, 1968
Geddes, 1968 2Vs
S. spinifer 465/448 rounded 77 2(1.2) subequal 023/321  2.222/1.2.221  2.322/1.2.321  0.1.322/1.021 4/1 1MS distinct Maldives Fiers, 1983
Fiers, 1983
S. australiensis 615/563 rounded 718 2(1,2) subequal 023/321  2.222/1.2.221  2.322/1.2.321  0.1.322/1.021 4/1 1MS distinct Australia Bartsch, 1999
Bartsch, 1999
S. gibbosus 437-443/ gibbosus 5/7 2(1,3) subequal 023/221  2.222/1.2.221  2.322/1.2.321  0.1.322/1.021 5 1MS hidden Australia Bartsch, 1999
Bartsch, 1999 410-411
S. multicavus 730/596 weakly 5/7 2(1,3) subequal 023/221  2.222/1.2.221  2.322/1.2.321  0.1.322/1.021 5 1 MS hidden Korea Kim et al. 2016¢
Kim, Jung & rounded
Yoon, 2016
S. pseudofoveatus 520/416 rounded T 2(1,3) subequal 023/221  2.222/1.2.221  2.322/1.2.321  0.1.322/2.021 5 1MS, fissure Korea Kim et al. 2016¢
Kim, Jung & 1spP
Yoon, 2016

* MS, moderate seta; SM, spiniform membrane; SP, small spinule; SS, spine-like seta; VS, small vestigial seta.
** Distinct, P5 exopod distinct from baseoendopod; hidden, P5 exopod fused, but hidden behind baseoendopod; fissure, P5 exopod fused to baseoendopod, split by a fissure.
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Family Porcellidiidae Boeck, 1865 & -gal 1t

THL-YHd M(Porcellidiidae)2 =01l CHEH 48 H (Harris, 2014c)

1. U3 HISERS AFCI2IZE O] T ceeeeereeennnnnnnaeeeeeeeemmmmnnnnaaaeeeeeeeemmmnnnnns Kensakia
A = Tl N L= o 1 N 2
2. 02t J|HO| LHET|= 22 T O] QUCH-wwnrreeemmureeemmnmaareeeennareeeennas Dilatatiocauda
2 02 JEO HETD|S 22 G O QUK QLCH ceeeeeerermnnmnnmarereeeemmmnnnuaaaaeeaeeeaeees 3
3. QFSHO| [ T}S @ 2HES O L} voeeeerrrrennnnnnnrreeeeemmmmmmnnnnnaaeeeeeeeemennnnnnaaaeees Kioloaria
- YA OIxts AMZAE0IH, 248 LHBOUA SOHECE e, 4

4, A M5 X2 HiZEM= & Hi2l sd= AL == M 1 =22 Al S
ClOl 8! SEHC SIS JFEICE eeeemeememeaaaaa e Kushia
;3 M1 S22 A B

OFCION 5 HEHS| HAIS JHANIKl RSCheeeeeeeeeeenenne SHL-Zd = Porcellidium

& Harris (1994, 2002), Harris & lwasaki (1996b, 1997), Harris & Robertson (1994)2 Of
OlA 10 JHel &= MCHSHRCH Lt 0 £=52 FH0 et 2A201 MIIEAD
AL =09 H=R(Acutiramus Harris & Robertson, 1994, Kensakia Harris & lwasaki, 1997,
Kioloaria Harris, 1994 &) SALY4 %(Porcellidium)gi S0 XMelEIIE
SF L CHHuys et al. 1996; Walker-Smith 2001). 21 Z2 1t 2|Li2l E0& SH-He e
95 25 SEL-Z =0 BHXIZO JAJACH DU =2 Harris (2014a)= SE =
S0z MEEGHH, UE ItdagdEssS It

21 =2 UE =01 MuiXl ottt & H-0M= Harris (2014a)S et <12

g
&

10
N
M
OpA
=2
o
ol
2
ML

>
kJ
0
rr

Genus Porcellidium Claus, 1860 & -y =

2 A E: Porcellidium viride (Philippi, 1840)
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Hal =(Porcellidium)e S0l CHgt & A8 X (Harris, 2014a)

g2 &80l g9

Jon

Fol Al S CHCIO =,

Ul B OtCIol U= =

20 152

e 1012 113 8% OICH
. HeX™LHY P, brevicavum

o
[=1= [} e ——

2019 153 Ol&0ICH MM

=)
0
=
0z
Pal
o
10
]
ro
r
IS

- dAosEe Z2H
L N L ) 0 QCILIESDA LAY P.ofunatense

94. Porcellidium ofunatense Harris & Iwasaki, 1996 @ZELIETE L He|

Porcellidium ofunatense Harris & lwasaki, 19964, p. 137, pls. 2-5; Kim & Kim, 19973, p. 153, figs.

7-9; Lee etal., 2012, p. 190, figs. 132-137.

FAEEH, THOH=2 &, 2014.3.23.

(Lywil i

p]
]
=
HU
10
O
08
=
roh

2 o=, 22,

nE: 0 s2 229 IIH=Loioi2tilA HS JI=0l HAY2H, 0l & Kim & Kim
(1997a)0fl 2G5t R2ILietel Yoot SoHotUA 2 NEIRUCH =it AlE 2 24t
Naes 2219 3 20|, MA0Is&2 20| : HHl2l dl, 0IxIel 20l : |82l HIolA
XHOIZ 201D St Kim & Kim (1997a)2 0|2 SLHBI012 2 UL
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95. Porcellidium brevicavum Kim & Kim, 1997 H23RH T - gy

Porcellidium brevicavum Kim & Kim, 1997a, p. 162, figs. 16-18; Lee et al., 2012, p. 183, figs. 127—
129.

ZEMNZ: 19, SHAl S AN Soici+==%, 2012.5.18.

Al
H
oy

f )
T

& Harris & Robertson (1994)2 S&EL-Zdl =(Porcellidium)2l EE=2 =12
M1 =22 20l WMet hormosirii-21&, fimbriatum-1&, naviculum-1E22 LtS=RULCH
Ol &2 naviculum-IS0l =6tH OIXtet 223 M 5 SXNE MU S2S0AM P
naviculum Harris & Robertson, 1994 1t 0H< = AFSECH(Lee et al. 2012).

Genus Kushia Harris & Iwasaki, 1996
2 Al F: Kushia zosteraphila Harris & Iwasaki, 1996

96. Kushia gamoi (Harris & Iwasaki, 1996) JtI2%& -S|

Kushia gamoi Harris & lwasaki, 1996b, p. 208, figs. 4, 6C-D, 7A-B.
Porcellidium gamoi: Kim & Kim, 19974, p. 161, figs. 13-15; Lee et al., 2012, p. 187, figs. 130-131.

ZEMZ: 12, 8 252 22H X, LS(ELY), 2012.7.20; 192, 18 &L

=
, JEHE, 2013.7.29; 19, M= M= HM=Al Zx&s5 gHdl,

& Harris & Iwasaki (1996)2 Kushia zosteraphila Harris & Iwasaki, 1996, K. gamoi Harris &
Iwasaki, 1996, K. igaguria Harris & lwasaki, 1996 2% —&& Kushia Harris & Iwasaki,
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1996 £= &5t U, 0 =2 A0l ot 220t 2tCh(Lee et al. 2012).
Je2dLt Harris (2014b)= =& =2l W (Porcellidiidae)Hl CHSt XH & & (Harris, 20144, b, ¢)S
SOt 0 =2 LAl MHEE3HALH

Genus Kensakia Harris & Iwasaki, 1997

2 A E: Kensakia acuta (Kim & Kim, 1997)

97. Kensakia acuta (Kim & Kim, 1997) £ S H -y

Porcellidium acutum Kim & Kim, 19974, p. 153, figs. 10-12; Lee et al., 2012, p. 172, figs. 119-121.

& Kensakia =2 Harris & Iwasaki (1997)011 2/ot0d &0l EA2Lt, Walker-Smith
(2001)= Ol =9 JIRIIMHEEO0l 8ls= =&otll 0l =#= Porcellidium 22
SO0lE HelotAdCh AL =2 Harris (2014b)= CHAl Kensakia £  &f2|HA,

PE=2HH-L (K acuta)S 24522 X EHoHRUL

Family Tisbidae Stebbing, 1910 EIAH| =2l

st 4k ElAHICEd H(Tisbidae)2l =0 CHEH ZME

1. dMBEs @10, S SAGH M 14249 2Xle & LYEAHULCH M1 EX

LHXI Al B OICISl B2 HARLO IAIZE IHEIC cwemreemmmsenmenmeneenes

oz
t:::|
H
e
@
I

= Scutellidium
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- ME2Z cyclopiform OIH, &XMF= & 220AM JII=sHECH WM 1 A2 AXNE
XX L=C0h M 1 X WX Al B OtCIe 22&= SARE el MIAES
N s 2 = o El

Genus Scutellidium Claus, 1866 Z I =2dl =

2 Al E: Scutellidium longicauda (Philippi, 1840)

98. Scutellidium longicauda acheloides 1t6, 1976 0 H21 02| Il = & &l

Scutellidium longicauda acheloides 1td, 1976, p. 545, figs. 71-78; Song & Chang, 1995, p. 69, fig.

3; Lee etal., 2012, p. 260, figs. 181-184.

2HEMS: 59¢, & detz S4E IJ&el, IS, 2013.7.30; 499, M= MFAl

U ZF: 16 (1976)= Lang 2 collection = Scutellidium longicauda 2| AfGlA HES AHE
2, 2&s = Sars (1905)J+ JI=8t Scutellidium longicauda 2t XtO|ES2 L HAGHRULH
A

0| &2 HEAMEHE HEOHAH Bt st = X0l 2t&8H JHME S. longicauda

o
Qi
:Q
[ml

longicauda £ H
H 1 SZ0M A2 X0IE UEH=E &= Aok, 0= O0FS(S. longicauda

acheloides)2 2 Ui X 5t Ct.

LEh 16 (1976)= =4 AIE=0!] S. longicauda longicauda 2t
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SAGIUCHTable 7).  ZTel-¥AR SS9 XX  2x oS

=2 Xl 2l 71 (zoogeographic region)0fl WME 6 e AFE=F, F=7, ASUA,

GiCieuiot=s, s+, 2AHHEZ0MF)2E U=/R2H, 01 HE2Z EXES
NIAIGHRCE Ot=2el 280l JIs= 2 &2 AAX, =9, 8 st 2 979
MEIIEES HIELZE FHEASE 202/}

2t ZEQ NS ZEE HIECZ, X S40 WMer 2 = & X Z(cosmopolitan),
< S (tropical form), U3 (warm temperature from), ==Z(cold temperature form),
=2S0tAIOF D E(Far Eastern Asia endemic)2 2 T E06tUCH(Tables 6, 7). RclLictE
, 5= 7 % Sol EENXS =S0tAI0F 17301 114 3(62.3%)2 2
I EUCH, EESE 25 B(13.7%), 2UHS 23 B(12.6%), H=+=3 12 3(6.5%), 12l
E 9 @I =2F LIEtStCH(Tables 6, 7; Fig. 135). =SO0tAIOF DR®3E £t

Z O
2SS0 Zga =+ U222z 22/U2til =8dle Z2dclgdFe HRE=2
CH S

d(EMSF 708%; S%F, 76.8%)01 = LIER s 8 2 A9 20

2 X 6t A CH(Kwon 1987; Kim 2008). Kim (2008)2 ZM2F % S22 &2 =2 1R40l 0|
TS0l A LM o= MEAM2 SFHO ISt StA2L, oIS i
ZNeILYHYRE Lol 2AF= nauplius 2 copepodid FMAIDIIE IHKe
MEALE DJHRICE DU 08 QAUFRSihe 22 R Zhegdss ME

S X FHUMN MMMES Gl 222 2l U=z 222 2 0H(Huys et al. 1996),
=o e

I ZE0l A2 A2 HHELD. N2 =
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ALR0A 2olE st=8t 228 RE AL Sd= 24 210, UHRES S=0
Ols&0l B2 MAEQ114 T, 623%)2=2A 2Lt LIZS MEWAM MEEJA2H,
Olelet MAd &= JI200IM=e =S0tAloF 1
XXIGHD  JU/}UCH Ol BHHZ A

O
=
S
O
3
w
S
|0
HU
i
o

_,QT_

£ Moz FEO =N  Relst
ZUAELHES B ZEEO0l 4 Z(Macrosetella gracilis, Miracia efferata, Euterpina
acutifrons Microsetella norvegica) 22 JtE 22 HIES XHAotD JAUSMH, S SO0HAIO
e 0NS2EES 1 Z(Goniopsyllus dokdoensis)&2Ql 212 &Gt SHH, XZAE &M
202 H S JI200UA YWEB2Z2E= 12 B(6.5%)01, SUHBI2ZE= 9 F(4.9%)0

-
8ot 242 e 22 FddlE XXot] AU CHTables 6, 7; Fig. 135).

Table 6. Numbers of Korean harpacticoid species categorized by distributional forms.

Distributional | Far Eastern Cold Warm . )
] Tropical | Cosmopolitan
form Endemic temperature | temperature

Number of
) 114 12 23 9 25
species

Component
ratio (%)

62.3 6.5 22.6 49 13.7

No. of species
= P
N oy D [ee] o N
o o o o o o

Far Eastern Cold temperature Warm temperature Tropical Cosmopolitan
Endemic

o

Fig. 135. Numbers of Korean harpacticoid species categorized by distributional forms.
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Table 7. The distribution and habitats of the Korean harpacticoid copepods.

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA | NA | NT | AT | OR ET | Forms | SS MS | S&M | AL | AS | TP IN SsuU BR | MA
Family Longipediidae
1. Longipedia weberi + + Cos. + + + B Kim, 2013
Family Canuellidae
2. Brianola sp. nov. + FEE + + + B present study
3. Scottolana bulbifera + FEE + + + + + B Park & Lee 2011
4. Scottolana sp. nov. + FEE + + B present study
5. Sunaristes japonica + FEE + + Al Kim 1998; Kim 2013
Family Darcythompsoniidae
6. Leptocaris brevicornis + + + Cos. + + + B Lee & Chang 2008b
7. Leptocaris trisetosus pacificus + FEE + + + B Lee & Chang 2008b
Family Harpacticidae
8. Harpacticus uniremis + Col. + + + + + + + + + B Song & Chang 1993;
Chang 2010
9. Harpacticus compsonyx + + + Cos. + + + B Song & Chang 1993
10. Harpacticus nipponicus + FEE + + + + + + + + B Song & Chang 1993
11. Zaus robustus + FEE + + + AA | Song & Chang 1993
12. Zaus unisetosus + FEE + + + AA | Song & Chang 1993
13. Zaus wonchoelleei + FEE + + + AA | Kangita et al. 2014
14. Tigriopus angulatus + War. + + B Kim 2013
15. Tigriopus japonicus + FEE + + + + + B Song & Chang 1993
16. Harpacticella paradoxa + + War. B Chang & Yoon 2008;
Cordell et al. 2007
17. Harpacticella oceanica + FEE + AA | Song & Chang 1993
18. Harpacticella itoi + FEE B Chang & Kim 1991
19. Harpacticella jejuensis + FEE + + B Lee et al. 2014
Family Pseudotachidiidae
20. Fladenia sp. nov. + FEE + + + B present study
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA | NA | NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SU BR MA

21. Sentiropsis coreana + FEE + + + B Kim et al. 2011

Family Parastenheliidae

22. Parastenhelia spinosa + Cos. B Yoo & Lee 1995

23. Parastenhelia pyriformis + FEE + + + B Song et al. 2003

Family Dactylopusiidae

24. Dactylopusia falcifera + + + Cos. + + + + + B Song et al. 2001

25. Dactylopusia pauciarticulata + FEE + + B Chang & Song 1997

26. Paradactylopodia koreana + FEE + + + B Chang & Song 1997

27. Dactylopusioides macrolabris + War. + + AA | Lee 2004

Family Hamondiidae

28. Ambunguipes rufocincta + + + Cos. + + + AA | Song et al.1999

Family Miraciidae

29. Diosaccus ezoensis + FEE + + + AA | Song et al.1999

30. Sarsamphiascus polaris + + Col. + + + + B Kim 2013

31. Sarsamphiascus kawamurai + FEE + + + + + + B Chang 2009a

32. Schizopera neglecta + War. + + + + + B Chang 2009a

33. Schizopera clandestina + War. + + B Chang 2009a

34. Schizopera daejinensis + FEE + + B Karanovic & Cho
2016

35. Schizopera yeonghaensis + FEE + + + B Karanovic & Cho
2016

36. Schizopera gangneungensis + FEE + + + B Karanovic & Cho
2016

37. Schizopera sindoensis + FEE + + + B Karanovic & Cho
2016

38. Amphiascoides coreanus + FEE + + + + B Lee et al. 2007

39. Dactylopodamphiascopsis latifolius + + Col. + + + B Song et al.1999

40. Amonardia normani + + Col. + + + AA | Song & Chang 1995
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA | NA | NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SU BR MA

41. Amonardia coreana + FEE + + AA | Song et al. 2007

42. Amphiascus sp. nov. + FEE + AA | present study

43. Bulbamphiascus spinulosus + FEE + + + B Lee et al. 2012

44. Bulbamphiascus sp. + FEE + + B present study

45. Typhlamphiascus sp. nov. 1 + FEE + + B present study

46. Typhlamphiascus sp. nov. 2 + FEE + + B present study

47. Paramaphiacella fulvofasciata + + Col. + + + + B Kim et al. 2015

48. Sinamphiascus dominatus + FEE + + + B Nam & Lee, 2012

49. Delavalia longicaudata + + + Cos. + + B Yoo & Lee 1995

50. Delavalia giesbrechti + Col. + + B Yoo & Lee 1995

51. Stenhelia taiae + FEE + + + B Karanovic et al. 2014

52. Amphiascopsis cinctus + + Cos. + + + + B Y00 & Lee 1995;
Kim 2013

53. Amphiascopsis southgeorgiensis + Col. + + + + B Kim 2013

54. Wellstenhelia caliope + FEE + + + B Karanovic & Kim
2014

55. Wellstenhelia clio + FEE + + + B Karanovic & Kim
2014

56. Wellstenhelia erato + FEE + + + B Karanovic & Kim
2014

57. Wellstenhelia gingdaoensis + FEE + + + B Karanovic & Kim
2014

58. Wellstenhelia euterpe + FEE + + + B Karanovic & Kim
2014

59. Itostenhelia polyhymnia + FEE + + + B Karanovic & Kim
2014

60. Willenstenhelia thalia + FEE + + + B Karanovic & Kim
2014

61. Onychostenhelia bispinosa + FEE + + + B Kim et al. 2011
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA | NA | NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SU BR MA

62. Macrosetella gracilis + + + Cos. + P Lee et al. 2012

63. Miracia efferata Cos. P Lee et al. 2012

Family Thalestridae

64. Amenophia orientalis + FEE + + + AA | Ho & Hong 1988

65. Parathalestris bulbiseta + + War. + + + AA | Chang & Song 1997

66. Parathalestris verrucosa + FEE + + + AA | Chang & Song 1997

67. Parathalestris pacificus + FEE + + + AA | Chang & Song 1997

68. Parathalestris areolata + FEE + + + AA | Chang & Song 1997

69. Parathalestris infestus + FEE + + + AA | Ho & Hong 1988

70. Parathalestris parviseta + FEE + + + AA | Chang & Song 1997

71. Parathalestris jejuensis + FEE + + + AA | Song & Hwang 2010

72. Phyllothalestris sarsi + + Tro. + + + AA | Songetal. 2011

73. Eudactylopus andrewi + Cos. + + + AA | Chang & Song 1995

74. Eudactylopus spectabilis + War. + + + AA | Chang & Song 1995

75. Pseudonsiella longicaudata + FEE + + + AW | Kim & Kim 1997b

76. Xylora longiantennulata + FEE + + + AW | Kim & Kim 1997b

Family Ameiridae

77. Ameira parvula + + + + + Cos. + + + + + + B Chang, 2007

78. Ameira zahaae + FEE + + + B Karanovic & Cho
2012

79. Ameira kimchi + FEE + + + B Karanovic & Cho
2012

80. Pseudameira mago + FEE + + + B Karanovic & Cho
2012

81. Proameira cf. simplex + + Cos. + + + B Karanovic & Cho
2012

82. Nitokra spinipes + + + Cos. + + + + + B Chang & Yoon 2008
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA | NA | NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SuU BR MA
83. Nitokra lacustris + + Cos. + + + + B Chang & Yoon 2008
84. Nitokra pietschmanni + + War. + + + B Chang & Yoon 2008
85. Nitokra affinis californica + + + Cos. + + + + + B Chang & Yoon 2008
86. Nitokra koreanus + FEE + + + + B Chang 2007
Family Canthocamptidae
87. Heteropsyllus coreanus + FEE + + + B Nam & Lee 2006
88. Itunella arenaria + FEE + + + B Lee & Chang 2008b
89. Mesochra suifunensis + FEE + + + B Lee & Chang 2003
90. Mesochra alaskana + + Col. + + + B Lee & Chang 2003
91. Mesochra hinumaensis + FEE + + + + B Chang 2009b
92. Mesochra bisetosa + FEE + + + B Lee & Chang 2008b
Family Cylindropsyllidae
93. Leptastacus japonicus + FEE + + + B Yoo & Lee 1995
Family Louriniidae
94. Lourinia armata + + + + Cos. + + + B Yoo & Lee 1993
Family Cletodidae
95. Enhydrosoma curticauda + War. + + + + + B Kim 2013
96. Enhydrosoma coreana + FEE + + + B Kim et al. 2014
97. Enhydrosoma apimelon + FEE + + + B Karanovic et al. 2015
98. Enhydrosoma robustum + FEE + + + B Karanovic et al. 2015
99. Enhydrosoma kosmetron + FEE + + + B Karanovic et al. 2015
100. Limnocletodes behningi + + Cos. + + + B Lee & Chang 2007
101. Limnocletodes angustodes + FEE + + B Lee & Chang 2007
102. Kollerua longum + FEE + + + + B Lee & Chang 2007
103. Strongylacron glabrum + FEE + + + + B Kim et al. 2016
104. Paracrenhydrosoma kiai + FEE + + + B Song et al. 2014
105. Geehydrosoma intermedia + FEE + + + + + B Kim et al. 2014
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA NA | NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SU BR MA

Family Nannopodidae

106. Huntemannia doheoni FEE + B Song et al. 2007

107. Nannopus palustris sensu FEE + + B | Yoo & Lee 1995

You & Lee, 1995

108. Nannopus sp. nov. + FEE + B present study

109. llyophilus ganhwaensis FEE + + + B Vakati et al. 2016

Family Rhizothricidae

110. Rhizothrix sejongi + FEE + + + B Nam & Lee 2005

Family incertae sedis

111. Apolethon articulatus + FEE + + + + B Lee & Chang
2008a

112. Laophontoidea gen. & sp. nov. + FEE + + + B present study

Family Laophontidae

113. Laophonte cornuta + + + + + Cos. + + + B Kim 2013

114. Laophonte thoracica + War. + AW | Kim 2013

115. Laophonte inopinata + War. + + + B Kim 2013

116. Laophonte denticornis + Tro. + + AA | Kim 2013

117. Laophonte inornata + + + Cos. + + Al Kim 2013

118. Laophonte dinocerata + + Tro. + + + Al Kim 2013

119. Laophonte elongate barbata + + War. + + AW | Kim 2013

120. Laophonte longistylata + War. + + AW | Kim 2013

121. Onychocamptus mohammed + + Cos.

122. Onychocamptus bengalensis + + Tro. + + B Lee & Chang
2005

123. Onychocamptus vitiospinulosa + FEE + + + B Lee & Chang
2005

124. Herrietella simulans + War. + AW | Kim 2013

125. Echinolaophonte mirabilis + Tro. + AW | Kim 2013

126. Heterolaophonte discophora War. + AA | Kim 2013

sensu It6, 1974
127. Paralaophonte congenera + + + Cos. + + + AA | Leeetal. 2012
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA NA NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SuU BR MA
128. Paralaophonte macera + War. + + + AW | Kim 2013
129. Paralaophonte lacerdi + + Tro. + + + AA | Kim 2013
130. Paralaophonte obscura + + Tro. + Al Kim 2013
131. Quinquelaophonte koreana + FEE + + + B Lee 2003
132. Folioquinpes mangalis + + War. + + + Al Kim 2013
133. Robustunguis minor + War. + + Al Kim 2013
134. Psammoplatypus proprius + + War. + + + B Kim 2013
135. Microchelonia koreensis + FEE + + + Al Kim 1991
136. Jejulaophonte hyeopjaeensis + FEE + + + B Back & Lee 2014
Family Normanellidae
137. Normanella sp. nov. + FEE + + + B present study
Family Orthopsyllidae
138. Orthopsyllus cf. linearis + FEE + + + + AA | Parketal. 2012
Family Cletopsyllidae
139. Cletopsyllus sagamiensis FEE + AA | Kim 2013
140. Isocletopsyllus maximus FEE + + B Song et al. 2010
Family Ancorabolidae
141. Laophontodes bicornis + + Cos. + + + + AW | Kim 2013
Family Ectinosomatidae
142. Microsetella rosea + + Tro. + P Lee et al. 2012
143. Microsetella norvegica + Cos. + P Lee et al. 2012
144. Halectinosoma perforatum + FEE + B Kim et al. 2015
145. Halectinosoma sp. nov. + FEE + B present study
Family Zosimeidae
146. Zosime destituta + FEE + + + B Kim et al. 2016
Family Paramesochridae
147. Paramesochra taeana + FEE + + + B Back & Lee 2010
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA NA | NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SuU BR MA

148. Paramesochra parasimilis + FEE + + B Back & Lee 2013

149. Paramesochra pungdoensis + FEE + + B Back & Lee 2013

150. Paramesochra mirabilis + FEE + + B Back & Lee 2013

151. Remanea naksanensis + FEE + + + B Back & Lee 2011

152. Wellsopsyllus egregius + FEE + + + B Back & Lee 2014

153. Wellsopsyllus koreanus + FEE + + + B Back & Lee 2014

154. Apodopsyllus gwakjiensis + FEE + + + B Back & Lee 2012

155. Apodopsyllus unisetosus + FEE + + + B Back & Lee 2012

Family Euterpinidae

156. Euterpina acutifrons + + + + Cos. + P Cho etal. 2011

Family Tachidiidae

157. Tachidius discipes + + Col. + + + + B Chang 2010

158. Microarthridion littorale + Col. + + + + B Kim et al. 2016

159. Microarthridion litospinatus + FEE + + + B Chang 2008

160. Geeopsis incisipes + Col. + + + B Chang 2008

161. Neotachidius coreanus + FEE + + + + B | Huysetal. 2005;
Chang 2008

162. Neotachidius parvus + FEE + + + + B Huys et al. 2005;
Chang 2008

Family Peltidiidae

163. Peltidium quinquesetosum FEE AA | Song & Yun 1999

164. Alteutha depressa War. AA | Y00 & Lee 1995;
Song & Chang 1995

165. Alteutha sp. nov. FEE AA | present study

166. Alteuthella sp. nov. FEE AA | present study

167. Alteuthoides affinis FEE + Al Kim. & Kim. 1998

Family Clytemnestridae

168. Goniopsyllus dokdoensis + FEE + P Cho et al. 2010
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Table 7. (continued).

Species Distribution Habitats Tidal lebel Salinity Life References
style
PA NA | NT | AU | OR ET Forms | SS | MS | S&M | MA | AS TP IN SU BR MA

Family Tegastidae

169. Syngastes multicavus + FEE AA | Kimetal. 2016

170. Syngastes pseudofoveatus + FEE AA | Kimetal. 2016

Family Porcellidiidae

171. Porcellidium viride + War. + + + AA | Yoo & Lee 1995;
Kim, 2013

172. Porcellidium ofunatense + FEE + + AA | Kim & Kim 1997a

173. Porcellidium brevicavum + FEE + + AA | Kim & Kim 1997a

174. Porcellidium wandoensis + FEE + + AA | Kim & Kim 1997a

175. Kioloaria similis + FEE + + Al Kim & Kim 1996

176. Kioloaria brevicaudata + + + Tro. + + Al Kim & Kim 1996

177. Kushia gamoi + FEE + + AA | Kim & Kim 1997a

178. Kensakia acuta + FEE + + AA | Kim & Kim 1997a

179. Dilatatiocauda bipartita + FEE + + AA | Kim & Kim 1997a

Family Tisbidae

180. Tisbe cf. ensifer + + War. + + + AA | Karanovic & Lee
2016

181. Tisbe graciloides + Col. + AA | Kim 2013

182. Tisbe japonica + + War. + Al Kim 2013

183. Scutellidium longicauda acheloides + FEE + + AA | Song & Chang
1995

s« Abbreviations: AA, associated with algae; Al, associated with invertebrates; AS, associated with other invertebrates or wood infested by other invertebrates;
AU, Australian region; AW, associated with wood; B, benthic; BW, brackish water; Col., cold temperature; Cos., cosmopolitan; ET, Ethiopian region; FEE, far
eastern endemic; IN, intertidal zone; MA, macro algae; MS, mud sediment; MW, marine water; NA, Nearctic region; NT, Neotropical region; OR, Oriental
region; P, planktonic; PA, Palaearctic region; SS, sand sediment; S&M, sandy mud or muddy sand sediment; SU, subtidal zone; TP, tidal pool; Tro., tropical;
War., warm temperature.
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Table 8. Numbers of Korean harpacticoid species categorized by life style.

. ) Associated | Associated with Associated )
Habitats Benthic . . . Planktonic
with algae invertebrate with wood
Number of
) 114 43 11 9 6
species
Component
. 62.3 23.5 6.0 4.9 3.3
ratio (%)
120
«» 100
Q2
o 80
Q
2 60
s
o
3 40
20
0 . | —
Benthic Associated with  Associated with  Associated with Planktonic
algae invertebrate wood

Fig. 136. Numbers of Korean harpacticoid species categorized by life style.
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Table 9. Numbers of Korean harpacticoid species categorized by the occurrence according to salinity.

Habitats Brackish water Marine water Brackish-marine waters

Number of species 26 142 15

Component ratio (%) 14.2 77.0 8.2

20
’ I ——

Brackish water Brackish-marine waters Marine water

Fig. 137. Numbers of Korean harpacticoid species categorized by the occurrence according to

salinity.

=

EO|
S =

i
HI

qcol TS AHES,  HA0AE AMAGHE B0l
142 Z(77.09 22N JI&0ME SBcls SS(26 5, 14.2%) 20 BN @

THHE Aot UAACHTables 7, 9; Fig. 137). HEHQ I8 SSIZ = Schizopera

=

spp., Nitokra spp., Mesochra spp., 12l Tachidiidae 22l Z=0| U2, Harpacticus

_|

uniremis, H. nipponicus, Kollerua longum St 22 282 ZF(153, 8.3%)&2 o= %
JI=9A0M 25 £&otW Z2FLES0 A2 SHEC 8#, SN 210E

EE0| =88 XS 4HEH, HR22 ES(1493, 81.4%)01 Z2tHOI MAlGH=
=

NEHA AR ESEAI S0 LIEE 22 HdE = AT, =2 S0,
ZotUH0l MAlGHtD Us SS0 s AP0 SItet] =0, Karanovic & Cho (2012),

Collection @ chosun



Karanovic & Kim (2014), Kim et al. (2014), Song et al.

=

—
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Table 10. Numbers of Korean harpacticoid species categorized by tidal level.

Subtidal zone

Habitats Intertidal zone
Number of species 149 34
81.4 18.6

Component ratio (%)
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