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The taxonomy and distribution of halocyprid ostracods from the Arabian Sea Region is
reported, based upon samples collected in the Northwestern Indian Ocean within the framework
of the NetherlandsIndian Ocean Program (N1OP: 1992-1993), the U.S. Joint Global Ocean Flux
Study (U.S. JGOFS: 1994-1996), and the U.S. Global Ocean Ecosystem Dynamics program
(U.S. GLOBEC: 1995).

Forty-one species from the following genera belonging to the family Halocyprididae are
described, illustrated, and representative photographs are presented: Archiconchoecia, Alacia,
Conchoecetta, Conchoecia, Conchoecilla, Conchoecissa, Discoconchoecia, Loricoecia, Mikro-
conchoecia, Orthoconchoecia, Paraconchoecia, Paramollicia, Platyconchoecia, Porroecia,
Proceroecia, Pseudoconchoecia, Clausoecia, Kyrtoecia, Nasoecia and Euconchoecia. For
fourteen species, members of the genera Macroconchoecia, Mollicia, Paraconchoecia,
Metaconchoecia, MUlleroecia, Fellia, Halocypria and Halocypris, only carapace outlines are
presented. Keys to the subfamilies, tribes, genera and species, and patterns of horizontal and
vertical distribution of each described species in the Arabian Sea Region are also given. The
data on occurrence of halocyprid species at each of the stations during the investigation period
and the depth ranges of halocyprid species found in the analyzed material but not described in
the present book are listed in appendices.

Keywor ds: Ostracoda, Halocyprididae, Taxonomy, Distribution, Arabian Sea Region.



Acknowledgements

We thank our colleagues Martien A. Baars from the Netherlands Institute for Sea Research
(Texel, the Netherlands), Peter B. Ortner formerly from the U.S. National Oceanographic and
Atmospheric Administration’s Atlantic Oceanographic and Meteorology Laboratory (Miami,
USA) and now at The Rosenstiel School at the University of Miami (Miami, USA), and Karen
Wishner from the University of Rhode Island for allowing usto work with some of their samples.
Richard Barber, Carin Ashjian, Charles Flagg and Louis Codispoti helped us understand the
regional dynamics; Peter Lane (formerly with The Rosenstiel School, Miami, USA) provided
excellent cooperation in both the field and laboratory work. We express our great appreciation to
Martin V. Angdl (Southampton, UK) for his support and valuable advice during the work on the
descriptions of ostracod species.

We are indebted to our colleaguesfrom the Institute of Biology of the Southern Seas (IBSS,
Ukrainian Academy of Science, Sevastopol, Ukraine): Irina Prusova for her close cooperation
during the entire period of the manuscript preparation; Vaentina Moryakova for her help in the
sample analyses; OlgaAkimovafor her help in obtaining the necessary literature. Special thanks
are due to the administration of the IBSS, especialy its deputy director Alexander Boltachev, for
supporting and encouraging this work.

We also owe a considerable debt of gratitude to both of our reviewers.

Funding for the fieldwork and sample analyses was provided by the Netherlands Marine
Research Foundation (SOZ), the U.S. National Science Foundation (NSF) and the U.S. Office
of Naval Research (ONR). Ship operation support came from SOZ, NSF and ONR.



Halocyprid Ostracods of the Arabian Sea Region 5

CONTENTS
Page
INTRODUGCTION ...ttt ittt e et e e e e e e et e et e e e e e 7
MATERIALSAND METHODS ... oottt e et e e e e e e e 8
SAMPING ABEA ... e e e e e e e e e e 8
Laboratory analysis.... P 24
Dataanalysis. Maps and dlagrams ............................................................ 13
MORPHOLOGY OF THE HALOCYPRID OSTRACODS ......ccocuiiiiieiie e e 14
ABBREVIATIONS used in the descriptions, figuresand keys..............ccccoo i, 20
SYSTEMATIC ACCOUNT ..ttt et e et e e e e et e e e e e e n e 21
Family Halocyprididae Dang, 1853 ............cvieiiiiieiie e e e e e eve e 23
Subfamily Archiconchoeciinae Poulsen, 1969 ............c.ccoviviie i vi e, 23
Genus Archiconchoecia MUller, 1894 .........coooiiiiii i, 23

Subgenus A. (Archiconchoecia) Chavtur & Stovbun, 2003 ............. 23
Archiconchoecia (Archiconchoecia) striata Mdller, 1894 ........ 24

Subfamily Conchoeciinae MUller, 1912 ..........cooii oot 28
Tribe Conchoeciini Chavtur & Angel, 2011 ..........coooivieeveeceeeere e 28
Genus Alacia Poulsen, 1973 ... e 36
Alacia alata (Muller, 1906) .........cccovviie i e e e e 37

Alacia leptothrix (Muller, 1906) ...........cooveiiiieiiiieeenenn 41

Genus Conchoecetta Claus, 1890 ........ocvvvviiriie it e e 44
Conchoecetta acuminata Claus, 1890 ...............coveevvvvneeen. 45
Conchoecetta giesbrechti (Mdller, 1906) .............cccevveeeennn 49

Genus ConchoeciaDana, 1849 .........cc.ovviiiiiie i e 53
Conchoecia lophuraMiuller, 1906 .............cooiiiiiiiineiiien, 54
Conchoecia macrocheira Muller, 1906 .............ccovveiiieninennn. 58
Conchoeciamagna Claus, 1874 ............cooooviiiiiiiiieeieee 61

Genus Conchoecilla Claus, 1890 .. PP Lo
Conchoecilla daphnoi des CI aus, 1890 ............................... 65

Genus Conchoecissa Claus, 1890 .........vvvviiviie e e e 69
Conchoecissa imbricata (Brady, 1880) .............c.ccovvvevnnnn. 70
Conchoecissa plinthina (Mdller, 1906) ..............coceevenvnnne. 74

Genus Discoconchoecia Martens, 1979 ........c.vvveiiiiiiine e 77
Discoconchoecia discophora (Mdller, 1906) ...............ccevvueee. 78
Discoconchoecia aff. elegans (Sars, 1865) ...........cccvvveevennenn. 82
Discoconchoecia tamensis (Poulsen, 1973) ........ccocevvvvvvnennns 86

Genus Loricoecia Poulsen, 1973 ..o e e 90
Loricoecia loricata (Claus, 1894) .........cccovvviviiviiiieieceenns 90

Genus Mikroconchoecia Claus, 1890 ..........ooveiiiiiiiii i e 94
Mikroconchoecia curta s.l. (Lubbock, 1860) ........................ 95
Mikroconchoecia stigmatica (Muller, 1906) ....................... 100

Genus Orthoconchoecia Granata & Caporiacco, 1949 .........ccceeeeenee... 104
Orthoconchoecia atlantica (Lubbock, 1856) ........................ 105

Orthoconchoecia striola s.s. (MUller, 1906) ............cceeeennennns 109



6 InnaDrapun & Sharon L. Smith

Genus Paraconchoecia Claus, 1890 .......ovvveeieeie i veeeeenn. 113
Paraconchoecia allotherium (Muller, 1906) ........................ 115

Paraconchoecia echinata (Muller, 1906) .............ccccceevennnne 119
ParaconchoeciainermisClaus, 1890 .............ccovveiviieinnnns 123
Paraconchoecia oblonga Claus, 1890, formA ..................... 127
Paraconchoecia oblonga Claus, 1890, formB .................... 131

Genus Paramollicia Poulsen, 1973 ..o 135
Paramollicia dichotoma (Muller, 1906) ...........ccceeevvneennnen. 135

Genus Platyconchoecia Poulsen, 1973 .........coviiii i 139
Platyconchoecia prosadene (Muller, 1906) ..............ccceuvvee 139

Genus Porroecia Martens, 1979 .........ovvi i e e 143
Porroecia parthenoda (Muller, 1906) ..........ccccevvviiiiinnennnes 144

Porroecia porrecta (Claus, 1890) .........covvviiiiiie e, 148

Porroecia spinirostris (Claus, 1874) .......cccooovveiiiiniiinecnnnns 152

Genus Proceroecia KoCK 1992 ..........vviii i e 156
Proceroecia brachyaskos (Muller, 1906) .............cc.oeeunen. 158

Proceroecia decipiens (Maller, 1906) .........cccovveviiiiiienennnn. 162

Proceroecia macroprocera (Angel, 1971) .......coovevvieinnenn. 166

Proceroecia microprocera (Angel, 1971) ........occeeevviieninennn. 170

Proceroecia procera (Maller, 1906) .........ccvvvviviieiennennnnn. 174

Genus Pseudococnchoecia Claus, 1890 ..........oovevveii i e, 178
Pseudococnchoecia concentrica (Mdller, 1906) ................... 178

Tribe Metaconchoeciini Chavtur & Angel, 2011 ..........cooeovvvieveiiennne... 182
Genus Clausoecia Chavtur & Angel, 2011 ..........ooviiiiiiiie e, 184
Clausoecia pusilla (Mdller, 1906) ........ovvviveiieiiieiieneenns 184

Genus Kyrtoecia Chavtur & Angel, 2011 ..........oeviiiiiiiiiee e 188
Kyrtoecia kyrtophora (Mdller, 1906) ..........c.ccovvivieneeni i, 188

Genus Nasoecia Chavtur & Angel, 2011 ........oooviiiii i, 192
Nasoecia nasotuberculata (Maller, 1906) ............cocevennennnns 192

Subfamily Euconchoeciinae Poulsen, 1969 ............c.cocvvviiiiii i e 196
Genus Euconchoecia Maller, 1891 .........c.oooiiiiiiiei e 196
Euconchoecia cf. aculeata (Scott, 1894) ..........c.ceevvvvevennn.. 198
Euconchoecia aff. aculeata elongata Miller, 1906 ............... 202

Euconchoecia cf. chierchiae Miiller, 1891 ......................... 206

Subfamily Halocypridinae Claus, 1890 ..........c.coeiiviiiiiiiieiieeiee e 210
LITERATURE CITED ... e e e e et e e e e eeie e e e 212
APPENDICES ... e e e e e e e e e e e 215

APPENAIX 2 et e 218



Halocyprid Ostracods of the Arabian Sea Region 7

INTRODUCTION

“Planktonic ostracods constitute an appreciable part of marine zooplankton, especially
in tropical and subtropical oceans. This group from the Indian Ocean has not been studied
in detail although extensive studies have been made on them from other oceans, particularly
the Atlantic. Muller’s report (1906) based on the “Valdivia’ material was the first study on
planktonic ostracods from the Indian Ocean. Cannon (1940) gave alist of planktonic ostracods
collected during the John Murray Expedition. Later, Leveau (1969), George (1969, 1971, 1976
and 1977), George, Purushan and Madhupratap (1975) and James (1972 and 1973) reported
on this group. Poulsen’s studies (1962, 1965, 1969 and 1973) on the Dana materia are very
exhaustive but the expedition covered limited areas of the Indian Ocean.” (Cited from George
& Nair, 1980, p. 29). Thisreport by George & Nair (1980) isone of few investigations showing
thedistributions of Indian Ocean ostracod species (thirty-two species) in theArabian SeaRegion
and other areas of the northern Indian Ocean. Their data are based on tows in the upper water
layer, and unfortunately descriptions of species are absent in this work.

In the 1990's, a series of multidisciplinary oceanographic expeditions were carried out
in the Northwestern Indian Ocean by the Netherlands (Netherlands Indian Ocean Program,
NIOP: 1992—-1993), the United Kingdom (Arabesque: 1994), Germany (Joint Global Ocean
Flux Study, JGOFS: 1995, 1997), Pakistan (North Arabian Sea Environmental and Ecological
research, NASEER: 1992-1994), India (JGOFS: 1995-1997) and the United States (JGOFS:
1994-1996; Global Ocean Ecosystems Dynamics Program, GLOBEC: 1995). These
investigations have resulted in more than 120 publications that address different aspects of
the biogeochemistry and physical forcing of the Arabian Sea Region (Watts et al., 2002).
Data on halocyprid ostracods, based on the zooplankton materials collected during these
expeditions, has not been published earlier.

The goals of this work are to report halocyprid ostracod species identified from the
zooplankton samples collected in the Arabian Sea Region within the framework of the NIOP
(1992-1993), the U.S. JGOFS (1994-1996) and the U.S. GLOBEC (1995), and to produce
a scholarly up-dated, yet easy-to-use identification guide for halocyprid ostracods of the
Arabian Sea Region.

Taxonomic analyses of the samples were made at the Institute of Biology of the Southern
Seas (IBSS) of the National Academy of Sciences of Ukraine. A total of 889 samples have
been analyzed and sixty-six species of halocyprid ostracods have been identified (six of them
only to the genus status). Unfortunately, because of different reasons, not all halocyprid species
are described and illustrated in this book. For forty-one species, a short description, detailed
original line drawings and photographs of female and male (only male or femalein four species)
are given. For the fourteen other species, only carapace outlines are presented. Keys to the
subfamilies, tribes, genera and species, and maps and diagrams demonstrating horizontal and
vertical occurrence of the described speciesin the investigated area are also provided. The data
on occurrence of halocyprid species at each of the stations during the investigation period and
the depth ranges of speciesfound in the analyzed material but not described in the present book
are listed in appendices.
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MATERIALSAND METHODS

Sampling data

Thereported material isbased on samplescollected withintheframework of theNetherlands
Indian Ocean Program (NIOP; Project B: Monsoons and pelagic systems; aboard the R/V Tyro
during the cruise B2 in 1993), the U.S. Joint Global Ocean Flux Study (U.S. JGOFS; aboard
the R/V Thomas G. Thompson during the cruises TN039, TN043, TN045, TNO50 and TN054
in 1994-1995) and the U.S. Global Ocean Ecosystems Dynamics Program (GLOBEC; Arabian
Sea Expedition; aboard the NOAA ship R/V Malcolm Baldrige during the cruises MB9503 and
MB9506 in 1995) in the Northwestern Indian Ocean. Locations of sampling stations are shown
in Fig. 1. Pertinent data for the samples are given in Table 1.

45°
1

® SB4

Fig. 1. Locations of sampling stations. Abbreviations are explained in Table 1.

In the NIOP cruise, zooplankton were sampled by a Hydrobios Multinet equipped with
nets of mesh size 200 um (Table 1). In Multinet sampling, target depths were usually 500-200,
200150, 150-100, 100-50 and 50-0 m. (Baars, 1994).

In the U.S. JGOFS cruises, zooplankton sampling was accomplished using a 1m?
MOCNESS (Multiple Opening/Closing Net and Environmental Sensing System), a 0.25 m?
MOCNESS and Bongo nets. The 1m?mouth area MOCNESS and 0.6 m-diameter Bongo
net frame were fitted with 153 um mesh nets, while the 0.25 m?-mouth area MOCNESS was
fitted with 64 um mesh nets. In the 1m?-mouth area MOCNESS sampling, target depths on
the cruise TNO39 were usually 1500-1000, 1000-500, 500-300, 300-200, 200-150, 150-100,
100-50 and 50-0 m; on the cruises TN043, TN045, TNO50 and TNO054 target depths were
1000-900, 900-800, 800-700, 700-600, 600-500, 500-400, 400-300, 300-250, 250-200,
200-150, 150-100, 10075, 75-50, 50-25 and 25-0 m. Standard sampling depths during the
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Table 1. Summary of the sampling data: List of the stations from which material was analyzed.

Cruise/ Station Standard Station Tow Latitude Longitude Date Local Depth Qty
Net type / station  symbol No  (N) (E) (mm.dd) time ?rfn,OW .
Net mesh inFig.1 (start) max) ples
1993
TyroB2/ SB4 SB4 —01.10 5454 0112  17:40 497 4
Multinet / SB3 SB3 0190  53.60 0113 1445 500 5
200 pm SB2 SB2 0626 5251 0116  16:00 488 5
SB2 SB2 0626 5251 0116 1945 504 4
uUs1 Us1 07.83 5056 0118  19:00 501 5
uUSs1 Us1 07.83 5056 0119  06:45 497 5
S S 1204  54.95 0124  15:30 493 5
S S 1204  54.95 0124  19:30 495 5
NWS NWS 1286 5244 0126  06:10 494 5
1994
TNO39/ 2 TN2 1 0600 7854 0923  16:34 997 8
MOCNESS 1m?/ 6 TN6 2 0804 6499 09.26 22149 1465 8
153 um 8 s15 S15 3 1004  65.02 09.27 1552 1500 8
10 S13 S13 4 1209 6503 0928 1052 1492 8
12 S11 s11 5 1450 6501 0929 0533 1500 8
14 N11 N11 6 1542 6874 0930 0859 1496 8
16 N9 N9 7 1736  67.92 1001 0219 1500 8
18 N7 N7 8 1905  67.00 1001 17:34 997 8
18 N7 N7 9 1904  67.00 1002 0543 1000 8
21 N4 N4 10 2116  63.50 1004 0444 1500 8
23 N2 N2 11 2242 6117 1005 1011 1500 8
1995
TNO43/ 2 N2 N2 1 2249  61.18 01.09 0552 102 4
MOCNESS 1m?/ 7 N7 N7 2 1915 67.25 0112 1212 600 9
153 um 7 N7 N7 3 1913 67.16 0112 2313 301 7
1 N11 N11 4 1548  68.76 0113 1144 374 8
13 S15 S15 5 1001  64.90 0117 12:26 294 8
13 S15 S15 6 1000  64.90 0117  22:06 299 8
17 S11 s11 7 1445  65.00 0120 20:35 298 8
17 s11 S11 8 1452 6505 0121 1313 299 8
21 s7 s7 9 1611 6210 0123  21:04 303 8
21 s7 s7 10 1610 6212 0124  12:13 303 8
26 i1 1 12 17.32  59.81 0127 1151 298 8
26 4 1 13 1747  59.87 0128 22:12 298 8
27 S3 3 14 1782 5898 0128  21:44 300 8
27 3 3 15 17.75 5894 0129  10:04 297 8
28 R 2 16 1812  58.09 0129  21:55 299 8
28 V) 2 17 1814 5804 0130 12:28 298 8
TNO43/ 2 N2 N2 1 2248  61.18 01.09  10:00 183 1
BONGO/ 4 N4 N4 2 2119 6355 0110  11:33 201 1
153 um 6 N6 N6 3 1989  65.89 0111  12:33 250 1
9 N9 N9 4 1730 67.93 0114  08:09 200 1
15 S13 S13 5 1207  64.99 0119 15:33 288 1
18 S10 S10 6 1484 6425 0122  10:01 174 1
19 9 9 7 1528 6352 0122 1832 262 1
20 3] 8 8 1564 6277 0123  04:48 268 1
21 s7 s7 9 1603 6202 0123 1657 204 1
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Table 1 — continued

Cruise/ Station Standard Station Tow  Latitude Longitude Date Loca Depth Qty
Net type/ station  symbol No  (N) (E) (mm.dd) time ?rfn,OW S
Net mesh inFig.1 (start) max) ples
1995
TNO43/ 24 6 S6 10 1643 6124 0126 00:28 230 1
BONGO/ 25 S5 S5 11 1680 6050 01.26 1131 196 1
153 pm 26 A A 12 1737 5980 0127 1835 178 1
27 3 3 13 1770 5985 0128  16:33 218 1
28 2 2 14 1807 5799  0L30  08:37 214 1
29 S1 S1 15 1845 5732 0131 17:13 741
TNO45 / 7 N7 N7 2 1926 6705 0318  11:37 299 8
MOCNESS 1m?/ 7 N7 N7 3 1925 6716 0318  20:56 299 8
153 pm 13 S15 S15 5 1008 6477 0324 1811 295 8
17 S11 s1u1 6 1449 6493 0326  11:29 295 5
17 S11 S11 7 1460 6499 0326 2214 199 6
21 s7 s7 10 1606 6183 0330 12:21 29 8
21 s7 S7 11 1599 6200 0331 22:57 200 6
26 4 4 12 1730 59.82 0402 12:00 299 8
26 A 4 13 1725 5977 0403 17:50 1008 16
27 3 3 14 1764 5891 0405 2354 296 8
28 2 2 15 1807 5789 0406  10:42 295 8
28 2 2 16 1807 5789 0406 20:.05 1244 15
TNO45/ 2 N2 N2 1 2250 6117 0315 09:06 236 1
BONGO / 3 N3 N3 2 2183 6240 0316 0L:41 212 1
153 pm 4 N4 N4 3 2118 6355 0316  11:17 246 1
5 N5 N5 4 2057 6467 0317 0253 204 1
6 N6 N6 5 1988 6588 0317 12:25 256 1
7 N7 N7 6 1920 6717 0319 1506 212 1
8 N8 N8 7 1827 6757 0320 0351 238 1
9 N9 N9 8 1730 6793 0320 12:03 234 1
10 N10 N10 9 1635 6835 0321 0317 216 1
1 N11 N11 10 1538 6875 0321 1343 202 1
15 S13 S13 11 1207 6500 0325 10:58 30 1
19 9 S9 12 1525 6350 0329 10:23 206 1
27 3 3 14 1768 5883 0405 07:14 220 1
MB9503/ 3 M3 0500 4908 0504 1749 1820 8
MOCNESS 1m?/ 4 M4 0568 4941 0505 11:20 1600 8
153 pm 6 M6 0843 5107 0506 1826 1100 7
7 M7 1020 5203 0508 10:18 1810 8
8 M7 1018 52.04 0508 1747 1430 7
9 M7 1001 5214 0509 11:07 1220 7
13 M13 1453 5981 0512 1806 1990 8
14 M14 1553 6145 0513 1656 100 7
18 M14 1550 6143 0514 10:54 165 8
19 M14 1558 6151 0514 1543 162 7
20 M14 1555 6143 0514 20:34 157 8
21 M14 1549 6146 0515 0113 99 8
22 M14 1548 6146 0515 0541 156 8
28 M28 1891 5821 0519 1212 1290 8
29 M28 1891 5819 0519 1837 1210 7
30 M30 2200 5993 0520 22118 1010 7
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Table 1 — continued

Cruise/ Station Standard Station  Tow Latitude Longitude Date Time  Depth Qty
Net type / station  symbol No  (N) (E) (mm.dd) (start) ?rfn,OW S
Net mesh: inFig.l max) ples
1995
MB9503 / 31 M31 2223 6072 0521 0624 1300 8
MOCNESS1m?/ 32 M31 2227 6074 0521 2222 1300 8
153 um 33 M31 2224  60.72 05.22  14:29 252 6
MB9506 / 37 M37 2317 5974 0731 2233 1000 8
MOCNESS1m?/ 43 M43 1872 5800 0805 10:36 990 8
153 um 45 M45 16.77 5547 0806 1828 1250 8
46 M45 16,77 5543  08.07 10:35 1240 8
48 M48 1408 5067 0808 2346 1200 8
49 M48 1408 5069 0809 0624 1140 8
54 M14 1543 6148 0816  20:16 151 6
55 M14 1544 6148 0817 0355 149 7
57 M14 1545 6159 0817 1529 149 8
60 M14 1544 6154 0818  09:47 148 8
62 S7 s7 1600 6199 0819 0555 1210 8
TNO50/ 3 N3 N3 1 2176 6237 0820 0826 397 8
MOCNESS 1m?/ 7 N7 N7 2 1909 6712 0823 13:.00 294 8
153 um 7 N7 N7 3 19.02 67.12 0823  21:.00 300 8
13 S15 S15 4 0989 6480 0828  12:03 298 8
13 S15 S15 5 0990 6480 0829 21:35 300 8
21 7 s7 8 1587 6189  09.04 12:39 290 8
24 A 1 10 17.16  59.76  09.07 12:25 296 8
TNO50/ 7 N7 N7 32 1918 6721 0823 0519 200 8
MOCNESS 7 N7 N7 33 1911 6723 0823 1653 200 8
0.25 m?/ 13 S15 S15 34 0998 6489 0828 1541 200 8
64 pm 13 S15 S15 35 0995 6489 0829  04:25 200 8
17 Su s11 36 1440 6499 0901  04:19 200 8
17 S1 s11 37 1444 6500 0901 1553 200 8
21 7 s7 38 1601 6199 09.04 1627 200 8
21 S7 s7 39 1595 6196  09.05  04:19 200 8
24 & A 40 1719 5976  09.07 1622 200 8
24 A 1 41 1715 5976  09.08  03:25 200 8
26 2 Y] 42 1808 5804 0910 1528 200 7
26 2 V) 43 1810 5807 0911 0314 200 8
TNO50/ 2 N2 N2 1 2251 6117 0819  07:59 198 1
BONGO/ 3 N3 N3 2 2183 6240 0820 03:16 262 1
153 um 4 N4 N4 3 2134 6356 0820 2131 184 1
5 N5 N5 4 2056 6467 0821 1225 244 1
6 N6 N6 5 1988 6588 0822 0253 228 1
1 N1 N11 6 1536 6873 0824  02:22 228 1
15 S13 S13 7 1205 6499 0831 0510 203 1
19 9 9 8 1525 6350 09.03  09:08 245 1
25 S3 3 9 1765 5887  09.09  14:37 204 1
27 s1 s1 10 1851 5731  09.12  14:46 50 1
28  extra A 11 1864 5776 0912 1832 21 1
29  extra A 12 1889 5859  09.13  01:15 208 1
30 Arabesque A 13 1901 59.03 09.13 06:35 205 1
31 extra A 14 2039 5907 0913 1804 248 1
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Table 1 — continued

Cruise/ Station Standard Station Tow  Latitude Longitude Date Time  Depth Qty
Net type / station  symbol No  (N) (E) (mm.dd) (start) ‘(Jrfn oW
Net mesh: inFig.1 max) ples
1995
TNO54 / 2 N2 N2 1 2253 61.19 12.01 13:26 295 8
MOCNESS 1m?/ 7 N7 N7 2 1930 67.23 1204 1233 299 8
153 um 7 N7 N7 3 1932 67.24 12.04 21:22 299 8
11 N11 N11 4 1572 68.70 12.07 23:50 51 2
13 S15 S15 5 1013 64.97 12.10 10:43 299 8
17 sSli S11 7 1456 65.05 12.14 11:07 297 8
17 sSl1 S11 8 1457 65.06 12.14 19:10 300 8
21 57 S7 9 16.14 62.07 12.17 19:31 300 8
21 S7 S7 10 16.14 62.09 12.19 1041 300 8
24 A 71 1 1732 59.88 1220 1906 300 8
24 A A 12 17.30 59.90 12.22 06:02 298 8
26 S2 S2 13 18.14 58.13 12.23 11:14 298 8
26 2 2 14 18.27 58.13 1223 1940 300 8
TNO54 / 1 N1 N1 1 2240 59.90 11.30 17.49 157 1
BONGO/ 2 N2 N2 2 2251 61.17 12.01 05:36 221 1
153 pm 4 N4 N4 3 2119 63.52 12.02 16:47 208 1
6 N6 N6 4 19.90 65.88 1203 21:30 155 1
9 N9 N9 5 1731 67.93 12.06 20:37 199 1
11 N11 N11 6 15.39 68.77 12.08 09:59 200 1
15 S13 S13 7 12.08 65.00 12.13 00:16 212 1
19 9 9 8 1527 63.50 12.16 20:36 179 1
25 S8 S3 9 17.68 58.82 12.22 17:46 239 1
27  extra A 10 17.79 57.78 12.25 07:23 203 1
30 S Sl 11 1849 57.31 1226  02:26 89 1

0.25 m2-mouth area MOCNESS tows were 200-150, 150-100, 100-80, 80—60, 6040, 4020,
20-10 and 10-0 m. The target depth for all Bongo tows was 200 m.

In the GLOBEC cruises, zooplankton sampling was accomplished using a 1m?-mouth
area MOCNESS equipped with 153 pm mesh nets. Target depths on the cruises MB9503 and
MB9506 were 250-200, 200-150, 150-100, 100-80, 80-60, 60—60, 5040, 40-20, 20-10, 10-0
m and 2000-1500, 1500-1250, 1500-1000, 1250-1000, 1000-750, 1000-500, 750-500, 500—
300, 300-150, 150-100, 100-50, 50-0 m.

All plankton collections were preserved in a 4% buffered formal dehyde-seawater solution.

L aboratory analysis

The samples were split one to six times, depending on the amount of plankton present,
using a Folsom Plankton Sample Splitter at the Rosenstiel School of Marine and Atmospheric
Science (RSMAYS) in Miami, Florida, USA.

Taxonomic analyses of the samples were made at the Institute of Biology of the Southern
Seas (IBSS) of the National Academy of Sciences of Ukraine in Sevastopol. A total of 889
samples have been analyzed (Table 1). For calculation of abundance of the species, in most
samples, all the specimens of ostracods, adults and juveniles, were identified and counted. In
some samples, only the organisms larger than 1.0-1.5 mm were taken into account in a whole
sample; smaller sized individuals were counted in a smaller subsample (most often in 1/5 (20
ml), sometimes in 1/10 (10 ml), part of a sample diluted up to 100 ml) collected by a 5 ml
Stempel pipette. Identifications were performed with the aid of Leningrad Optics-Mechanics
Company (LOMO) MBR-9 stereomicroscopes using different magnifications depending on the
sizes of the individuals being identified.
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For anatomical examination, the formalin-fixed specimens of the adult females and
males were immersed in a 50:50 solution of glycerine and distilled water on glass sides, then
measured and dissected. All these operations were made with the use of a LOMO MBR-9
stereomi croscope.

All line drawings were made from glycerine-mounted specimens using a camera lucida
on aLeica DM LS2 compound microscope. In the illustrations, some minor details, such as
hair and spinules that are not referred to in the species descriptions, are often omitted, and
some structures, such as long setae, that are difficult to show in their entirety are only partly
illustrated.

Photographswere made with aCanon Power Shot A520 camera. M ost hal ocyprid ostracods
have delicate, transparent carapaces and a dark body inside. The specimens of some species
were stained by a solution of 1% chlorazol black E (SBE) dissolved in 70% ethanol to provide
a better image of the carapace margins.

Taxonomic identification of the halocyprid species is based mainly on the following
taxonomic papers and monographs: Angel (1969a, b; 1970; 1971; 1981; 1982; 1999), Chavtur
& Angel (2011), Chavtur & Stovbun (2003; 2008a, b), Deevey (1968a; 1970; 1974; 1978,
1982), Deevey & Brooks (1980), Ellis (1984), George (1979), Gooday (1981), Kock (1992),
Martens (1979), Mller (1906), Poulsen (1969b; 1973), Skogsberg (1920).

Data analysis: Maps and diagrams

The maps demonstrating horizontal occurrence of every described species are based on
the data of all the samples that have been analysed (i.e., 889 samples).

The diagrams showing vertical occurrence of every described species are based on the
data of all the stratified tows (110 tows, excluding Bongo sampling; see Table 1). Since target
sampling depths varied in the different cruises, the following layers, more or less appropriate
to standard ones, were used in the diagrams:. see Table 2. In the second column of the table, the
numbers of tows through the corresponding layers during the investigation period are presented.
For example, the layer 50-100 m was sampled in al 110 tows listed in Table 1. Each diagram
shows the vertical distribution of the number of records of a species as a percentage of the
total number of tows in the corresponding layers. The deeper layers were less sampled, and the
corresponding data were |ess representative than from the upper layers.

Table 2. The total numbers of tows in the corresponding layers used in the analysis of vertical occurrence of the
described species.

Layer, m Number of towsin the corresponding layer
0-50 107
50-100 110
100-150 106
150-200 9
200-250 85
250-300 83
300-500 43
500-750 32
750-1000 32
1000-1250 19

1250-1500 13
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MORPHOLOGY OF THE HALOCYPRID OSTRACODS

The most detailed description of the morphology and functions of the appendages of
halocyprid ostracods can be taken from Skogsberg (1920), lles (1961), Angel (1999), and
also the web-Atlas of Atlantic Planktonic Ostracods (Angel et a., 2008). In the present book,
the brief description of the morphology and the main taxonomic characters of the ostracods
belonging to the family Halocyprididae are based heavily on these sources in addition to our
own observations of large number of individuals from collections made in the Arabian Sea
Region in the 1990s (Table 3). Also, the new notions of morphology of the fifth and sixth limbs
are used in the descriptions of these appendages (Kornicker, 2003).

The members of the subfamily Conchoeciinae, having the largest number of species, are
represented here as the example of halocyprid morphology.

The ostracod body isentirely inside abivalve car apace (Figs 2, 3). The dorsal margins of
both carapace valves are joined, and this hinged part of the margin is straight. Thisis one of the
main distinctive characters of the family. Anteriorly, the carapace is developed into the rostrum.
The shapes of carapaces, the absence or presence of the varying spines, tubercles and scul ptures
on the carapace surface are important features used in defining the species and genera of the
hal ocyprids.

s —AE A

shoulder
LAG ’ vault

[t

MGG 4 = rostrum

i

L}
Y
-

incisure

J
LGG /
adductor striae
scles

mu
RAG : ;

Fig. 2. Carapace of ahalocyprid ostracod. A — both valves outside; B — ventral.
RAG —right asymmetrical gland; LAG —left asymmetrical gland; LGG —group of lateral glands, MGG — group
of male glands. Modified from Angel (1999).

Along the free margins of the carapace there are many glandular cells. Some of them are
unitedinmoreor lesslarge groups (Fig. 2). First of all, in the Conchoeciinae there aretwo groups
of glands located on each carapace valve asymmetrically, the left and right asymmetrical
glands (LAG and RAG). In the Euconchoeciinae and Archiconchoeciinae these glands are
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placed symmetrically (Euconchoecia: Pl. 79C) or aimost symmetrically (Archiconchoecia:
Pl. 1D) on both valves but the names “LAG” and “RAG” are used in these cases too. The
main feature of these compound glands is that all their glandular cells have a common pore
(opening). All ostracods of the family Halocyprididae have LAG and RAG, and locations of
these glands are very important taxonomic characters. In most species the left asymmetrical
gland opens on the dorsal margin of the left carapace valve near the posterior dorsal corner. In
some speciesit ismore or less moved forward along the dorsal margin, and can open even on
the rostrum (Nasoecia: Pl. 77D). The usual position of the right asymmetrical gland is nearly to
the posterior ventral corner of the right carapace valve, but in some casesit is moved forward
along the ventral margin and can open even on the anterior margin below the rostral incisure
(Conchoecilla: Pls 3A, 20A).

In addition to the LAG and RAG there are other groups of glands, the lateral gland groups
(LGG) and the male gland groups or media-dorsal glands (M GG). These groups of glands have
essentid digtinctions from the asymmetrical glands. Each glandular cell in an LGG or MGG group
has a single opening located closeto others. Also, LGG and MGG are usualy placed symmetrically
on each cargpace valve. In thetribe Conchoeciini of subfamily Conchoeciinag, dl maleshave MGGs
which are aways located on the posterior margins of valves just below posterior dorsa corners.
LGGsare usudly opening either on the posterior margins of the carapace below the posterior dorsal
corners or near the posterior ventral corners. Theright ventral LGG is placed either on the posterior
margin just above the RAG or just over RAG (asin Fig. 2). Some species have both dorsal and
ventral LGGs. The locations of the different kinds of glands are important taxonomic characters.

Theostracod body hasan unpaired frontal organ, seven paired appendages, and an unpaired
copulatory appendage in males. The body ends in the caudal furca. In contrast to myodocopids
the eyes are aways absent on the body of halocyprid, and thisis one more important distinctive
feature of the family.The arrangement of the appendages within the carapace of the adult
halocyprid ostracod is shown in Fig. 3.

The frontal organ (FO) (Figs 3, 4) is an unpaired appendage that is placed between the
right and left antennules. In most cases, the frontal organ is sexually dimorphic. Usualy it has
two parts, stem and capitulum; in some species (usually in females) FO with no clear division
on stem and capitulum (for example, as in Discoconchoecia discophorain Pl. 24D).

Thefirst antennae or antennules (An1l) (Figs 3, 4) are uniramous and sexually dimorphic.
Two terminal segments bear long setae. The number of setae is varied in different subfamilies.
In species of the subfamily Conchoeciinae, there are five terminal setae. Some of them are thin-
walled and always bare, and named “ sensory setae”. The female has four sensory setae (a- to d-
setae), the male only two (a- and c- setae). Other setae may carry different spines, hairs or teeth,
or none of these. The lengths and armature of setae are important in the taxonomic analysis.
The second segment of first antenna has, always in males and often in females, adorsal seta. In
males this seta is hook-like and turned around the frontal organ.

The second antennae or antennae (An2) (Figs 3, 5) are biramous. Each antenna has
a very large protopodite (usually larger in males) with powerful muscles that provide the
basic function of the second antennae, swimming. The exopodite has one elongated segment
and eight short segments (Fig. 5B); each short segment has a long plumose swimming seta;
the terminal exopodite segment usually has two additional shorter setae. The endopodite is
placed on the inner side of the protopodite disto-ventrally (Fig. 5A); it is strongly sexually
dimorphic. In the Conchoeciinae the basal segment of the endopodite usually is similar
in both sexes: flattened, broad, and with two processes on the anterior side. The distal
process bears two relatively short setae (&= and b- setag). The proxima one, so named
“processus mamillaris’, has a conical shape and no setae. In the males the endopodite is
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B

unpaired
dorsal seta

Fig. 3. Arrangement of the appendages within the carapace of the adult halocyprid ostracod. A —female
without right valve of carapace; B — posterior part of the male body.

FO —frontal organ; Anl —first antenna; An2 — second antenna; Lb — labrum; Md — mandible; Mx — maxilla;
P5 —fifth limb; P6 — sixth limb; P7 — seventh limb; CF — caudal furca; CA — copulatory appendage.

three-segmented (Fig. 5C). The second segment is furnished with five setae: ¢- and d- setae
are usually rather short (sometimes one of them is far longer than other, as in Fig. 5C),
e-seta is extremely short, f- and g- setae are the longest. The third segment usually with
a hook-like appendage named “hook appendage” or “clasping organ” (“clasper”). Right
hook appendage is usually larger than left. There are three setae (h- to j-) near the base of
hook appendage which are always shorter than f- and g- setae. In the femal es these three
setae represent the third segment that is fused with the second (Fig. 5A: Enp2+3); c- and
d- setae are usually absent (except in rare cases); e-seta is always absent; f- and g- setae
are usually relatively shorter than in the males.

The labrum or upper lip (Lb) (Figs 3, 6) is located in front of the mouth between the
antennal protopodites. The posterior edge of the hyaline membrane is useful in defining the
speciesand genera. Also, our observations show that the outline of thelabrum’sdorsal projection
(Fig. 6A) can be used as one of the distinctive characters of a species or genus.

The mandibles (Md) (Figs 3, 7A, B) demonstrate slight sexual dimorphism. In the
male, the basis of the mandible is usually more elongated than in the female. Also, the
dorsal seta on the first segment of the male’s endopodite is often plumose, but in the female
it is non-plumose. The protopodite of the mandible has well-developed coxal and basal
segments; ventrally the coxa and the basis form the endites with toothed edges. Besides the
toothed edge, the coxal endite has two toothed plates, named “distal and proximal tooth-
lists”, and a masticatory pad. All these structures are used in the grinding of food items.
Poulsen (1973) has used these in taxonomic analyses, but in many species they are difficult
to distinguish due to their extremely small size. In this book these structures were not
used in the descriptions of species, while there are drawings of these in some species (for
example, in Pis 8I, 10J). The mandible's exopodite usually is reduced to a small peg with
a long plumose seta. The endopodite is well developed. Its first segment carries from one
to four ventral setae, and the numbers and lengths of these setae are important taxonomic
characters. Also, therelative length of the longest terminal setais auseful taxonomic feature.
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Fig. 4. Limbs of the halocyprid ostracods: frontal organ (FO) and right first antenna (Anl). A —female
B —mae. a-e—nomenclature of setae.

Enp1 processus b
mamillaris

Exp

processus
mamillaris
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or clasping organ

Fig. 5. Limbs of the halocyprid ostracods. second antenna. A —female, left An2 inside; B — distal part of Exp;
C —male, right Enp.

Prp — protopodite; Exp — exopodite; Enpl-3 — segments of endopodite; Enp2+3 — fused 2™ and 3 segments of
endopodite; a- — nomenclature of setae.

hyaline
membrane

anterior

part anterior

part

Fig. 6. Labrum. A —dorsal projection; B — lateral projection.
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The maxillae (Mx) (Figs 3, 7C) are uniramous, not sexually dimorphic, and only slightly
variable among the different genera. The endopodite has only two segments. Main taxonomic
charactersare: the number of setae on anterior side of thefirst segment, a setaon maxilla’sbasis
and its armature, the spines near distal edge of first endopodite segment.

precoxa

Cxp
endites

Bsp

Enp1 epipodial
appendage

anterior
setae
Enp2

masticatory
pad

toothed

edge A

distal
tooth-list
proximal
tooth-list

Fig. 7. Limbs of the halocyprid ostracods. A — left mandible inside; B — coxal endite (higher magnification).
C —left maxillainside.
Cxp — coxa; Bsp — basis.

The fifth limbs (P5) (Figs 3, 8A) show a little sexual dimorphism. The exopodite is
represented by a single, long, usually non-plumose seta (Kornicker, 2003). The endopodite
two-segmented. The following main characters are useful in defining the species and genera:
number of setae in proximal and distal groups on the ventral side of the basis; the relative
lengths of endopodite terminal setae; the number of setae which are located more or less close
to the end of dightly prolonged antero-ventrally part of third coxal endite (ventral group of
setae, Fig. 8A). Thefifth limb has an epipodite with three groups of setae: usually the proximal
group hasfour long plumose setae, the medial group hasfive setae, and the distal group hasfour
long setae and one additional short non-plumose seta. But in some cases the number of setaein
groups can be different (for example, in Fig. 8A medial group has six setag).

The sixth limbs (P6) (Figs 3, 8B, C) are strongly sexually dimorphic in the
Conchoeciinae. The endopodite is three-segmented in both sexes. The basis is smaller in
female, and usually has five ventral setae, a dorso-lateral seta and a dorsal (disto-dorsal)
seta. The latter is a vestige of exopodite (Kornicker, 2003). All these setae and setae on
the first and second endopodite segments are often reduced in males. On the contrary
the male terminal segment has very long setae that protrude beyond the posterior margin
of the carapace, usually near the male gland groups. These setae are usually plumose,
but in some cases one of them is thinner and without long hairs (as in Conchoecissa
plinthina in Pl. 23R). The female has three relatively short, claw-like terminal setae.
The sixth limb has epipodite with three groups of setae, as in the fifth pair of limbs,
but these groups usually have five, five and six long plumose setae in the each group.
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Fig. 8. Limbs of the halocyprid ostracods. A — left fifth limb inside. Left sixth limbs inside: B — female;
C —male. D —seventh limb.

The seventh limbs (P7) (Figs 3, 8D) are strongly reduced, having two or three segments.
The terminal segment usually bears two setae in which oneis longer than the other.

The caudal furca (CF) (Fig. 3) of adult specimens consists of two plates each with 6-8
claws (always eight claws in the Conchoeciinae). In many species, behind the claws thereisan
unpaired dorsal seta. The number of claws is usualy the distinctive character of the juvenile
instars. A new pair of clawsis added at each instar.

The main distinctive character of the adult males is the presence of a copulatory
appendage (CA) (Fig. 3B). It isan unpaired flattened structure which is located near the base
of the caudal furca on the left side of ostracod’s body. In the males of all species described in
this book, the copulatory aappendages are always viewed from their |eft side, asin Fig. 3B.
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ABBREVIATIONS
used in the descriptions, figures and keys

L — carapace length

H — carapace height

H,, — height of anterior half of carapace
H. — heightof posterior half of carapace
LAG - left asymmetrica gland

RAG - right asymmetrical gland
MGG - group of mae (medial-dorsal) glands
LGG - group of lateral glands

PDC — posterior dorsal corner of carapace

PVC - posterior ventral corner of carapace

FO — frontal organ

Anl — first antenna (antennula)

An2  — second antenna (antenna)

Lb — labrum (upper lip)

Md — mandible

Mx — maxilla

P5 — fifthlimb

P6 — sixthlimb

P7 — seventh limb

CA — copulatory appendage

CF — caudal furca

Prp — protopodite

Cxp — coxa(coxale, coxopodite); Cxpl-3— coxal endites
Bsp - basis(basale, basipodite)

Exp - exopodite

Enp - endopodite; Enpl-3 —segments of endopodite

N — number of individuals
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SYSTEMATIC ACCOUNT 1!

Kingdom Animalia

Philum Arthropoda

Subphilum Crustacea Brunnich, 1772
Class Ostracoda L atreille, 1802
Subclass Myodocopa Sars, 1866
Order Halocyprida Dana, 1853
Suborder Halocypridina Dana, 1853
Superfamily  Halocypridoidea Dana, 1853
Family Halocyprididae Dana, 1853

Table 3. Total list of halocyprid speciesidentified in the investigated region with their size and abundance
characteristics.

L (mm) N (ind.)
Taxon
females males females males juveniles
Subfamily Archiconchoeciinae Poulsen, 1969
Archiconchoecetta bispicula (Deevey, 1978) 0.94-0.97 0.80 2 3 16
Archiconchoecia (A.) striata M{ller, 1894* 0.50-0.59 0.52-0.64 8033 5354 24350
Archiconchoecinna cuneata (Mller, 1908) - 0.80 0 1 0
Archiconchoecissa cucullata (Brady, 1902) 1.75-1.98 1.60-2.08 14 9 104
Subfamily Conchoeciinae Miiller, 1912
Tribe Conchoeciini Chavtur & Angel, 2011

Alacia alata (Mller, 1906) * 2.01-2.36 1.73-2.08 80 104 822
Alacia leptothrix (Mller, 1906) * 3.30-335 - 2 0 0
Conchoecetta acuminata Claus, 1890 * 274291 208 2 1 13
Conchoecetta giesbrechti (Mller, 1906) * 1.77-2.45 1.58-2.05 1085 1377 11679
Conchoecia lophura Mdiller, 1906 * 255272 2.08-2.45 14 12 191
Conchoecia macrocheira Miller, 1906 * - 3.10 0 1 7
Conchoecia magna Claus, 1874 * 156-1.87 1.46-1.65 407 470 5244
Conchoecilla daphnoides Claus, 1890 * 3.30-3.77 2.22-2.36 5 10 35
Conchoecissa imbricata (Brady, 1880) * 2.78-3.02 255-2.64 2 3 32
Conchoecissa plinthina (Muller, 1906) * 5.28 4.53-4.83 1 2 8
Conchoecissa symmetrica (Miller, 1906) 3.68 - 1 0 5
Discoconchoecia discophora (M{ller, 1906) * 1.23-1.42 1.08-1.23 443 290 1588
Discoconchoecia aff. elegans (Sars, 1865) * 1.18-1.37 1.22-1.28 22 14 94
Discoconchoecia tamensis (Poulsen, 1973) * 0.97-1.18 1.04-1.18 2725 1355 15200
Loricoecia loricata (Claus, 1894) * 1.60-1.84 1.46-1.60 18 15 45
Macroconchoecia caudata (Muller, 1891) ** - 2.91(5.65***) 0 1 8
Mikroconchoecia curta s.I. (Lubbock, 1860) * 0.75-0.94 0.71-0.92 188 249 2129
Mikroconchoecia stigmatica (Mller, 1906) * 0.94-1.04 1.07-1.13 7 7 9
Mollicia acanthophora (Mdiller, 1906) ** 297-3.16 2.88 3 1 0
Mollicia mollis (M{ller, 1906) 3.16-3.21 259-2.92 2 3 3
Orthoconchoecia atlantica (L ubbock, 1856) * 3.07-3.73 3.07-3.54 112 134 834
Orthoconchoecia bispinosa (Claus, 1890) 1.84-2.08 1.65 3 1 10
Orthoconchoecia secernenda (Vavra, 1906) 226231 - 3 0 } 406
Orthoconchoecia striola s.s. (Miller, 1906) * 2.12-248 1.98-2.26 32 50

' Classification from WoRM S (http://www.marinespecies.org/aphia.php?p=taxdetail s& id=2) (high taxa)
and (Angel et al., 2008).
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Table 3 — continued
L (mm) N (ind.)
Taxon
females males females  males juveniles
Paraconchoecia allotherium (Mller, 1906) * 151-1.70 142151 19 21 *xkK
Paraconchoecia cophopyga (Mller, 1906) ** - 3.10 0 1 0
Paraconchoecia echinata (Muller, 1906) * 1.89-2.06 1.65-1.79 17 14 42
Paraconchoecia inermis Claus, 1890 * 196-2.15 1.87-2.03 6 2 5
Paraconchoecia mamillata (Maller, 1906) ** 1.60-1.79 1.42-1.58 16 10 45
Paraconchoecia oblonga Claus, 1890, form A * 151-1.77 1.32-1.44 16 26 120
Paraconchoecia oblonga Claus, 1890, form B * 1.65-1.75 1.42-151 6 9
Paraconchoecia spinifera Claus, 1890 ** 1.89-2.03 1.92 5 1 33
Paramollicia dichotoma (Mdiller, 1906) * 217245 1.84-1.93 11 7 15
Platyconchoecia prosadene (Mdller, 1906) * 2.36-2.78 2.06-2.29 12 56 505
Porroecia parthenoda (Miller, 1906) * 154177 1.42-1.60 56 31 350
Porroecia porrecta (Claus, 1890) * 123-151 1.13-1.32 2469 2247 13400
Porroecia spinirostris (Claus, 1874) * 1.07-1.23 0.92-1.07 109 71 420
Proceroecia brachyaskos (M{ller, 1906) * 123-1.32 1.08-1.16 16 23 34
Proceroecia brachyaskos (Mdller, 1906), deep form 1.46-1.56 1.27 3 1 4
Proceroecia decipiens (Mller, 1906) * 1.32-1.58 1.13-1.30 462 442 3459
Proceroecia macroprocera (Angel, 1971) * 123-1.35 1.11-1.23 166 195
Proceroecia microprocera (Angel, 1971) * 0.90-1.08 0.83-0.97 13800 9100 } 51100
Proceroecia procera (Mller, 1894) * 1.10-1.21 0.99-1.08 106 75
Pseudoconchoecia concentrica (Mller, 1906) * 123-151 1.18-1.46 314 223 2124
Tribe M etaconchoeciini Chavtur & Angel, 2011
Clausoecia pusilla (M{ller, 1906) * 0.75-0.96 0.71-0.87 324 205 1039
Kyrtoecia kyrtophora (Mller, 1906) * 0.78-0.85 0.74-0.83 61 59 140
Metaconchoecia spp. 1+2 ** 0.94-1.18 0.94-1.18 1734 1236 4760
Metaconchoecia sp. 3 ** 0.81-0.92 0.80-0.92 1596 1172 4750
Muelleroecia macromma (Muller, 1906) 0.94 - 1 0 2
Muelleroecia sp. 1 ** 0.94-1.04 0.88-0.99 78 67 154
Muelleroecia sp. 2 ** 127-1.35 1.23-1.27 5 2 7
Nasoecia nasotuberculata (Miller, 1906) * 0.80-0.90 0.75-0.85 41 25 161
Subfamily Euconchoeciinae Poulsen, 1969
Bathyconchoecia sp. (L 0.75-0.85 mm) - - 0 0 2
Euconchoecia cf. aculeata (Scott, 1894) * 0.85-1.08 0.85-0.99 5158 2604 } 71660
Euconchoecia aff. aculeata elongata Mller, 1906 * 1.11-1.60 1.02-1.30 7946 5158
Euconchoecia cf. chierchiae Mdller, 1891 * 123-151 1.23-1.35 21 10 183
Subfamily Halocypridinae Claus, 1890
Fellia bicornis (Mller, 1906) ** 191 - 1 0 4
Fellia cornuta (Muller, 1906) 3.02 - 1 0 0
Halocyprisinflata (Dana, 1849) ** 1.42-1.70 1.27-1.49 27 60 417
Halocypris pelagica Claus, 1890 ** 123-1.35 1.08-1.18 4 1
Halocypria globosa Claus, 1874 ** 222 1.75-1.84 1 2 35

* gpecies described and illustrated in this book;

** gpeciesin which only the carapace outlines are presented herein;

*** | withrostral and dorsal spines;

*kkk

juveniles of P. allotherium were considered together with those of P. oblonga.
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Family Halocyprididae Dana, 1853

The family Halocyprididae is divided into five subfamilies (Angel, 1999). The members
of four subfamilies have been found in the investigated material: Archiconchoeciinae Poulsen,
1969; Conchoeciinae Miiller, 1912; Euconchoeciinae Poulsen, 1969 and Halocypridinae Claus,
1890 (Table 3, Appendices 1, 2).

Key to the four subfamilies of Halocyprididae *:

1 Terminal segments of AN With 6 aNd MOre SELaE .......ccccovuieieere e e e e e 2
la Termina segmentSof ANLWIith 5 SEIaE .. ... it e e e 3
2 Terminal segments of Anl with 6 setae (asin Pl. 1E)............................. Archiconchoeciinae
2a  Terminal segments of Anl with 20-30 (asin Pl. 79E)

or more than 100 sensory and other SEtae ........cccceveveieeiece e Euconchoeciinae

3a= FO and Anl exhibit sexua dimorphism (Fig. 4); An2 Enpl with
atubercle (processus mamillaris) on its anterior margin (Fig.5) .................. Conchoeciinae

3a FOandAnl aresimilar in both sexes;
An2 Enpl without processus mamillaris .............ovoeiiieiii i e Halocypridinae

Subfamily Archiconchoeciinae Poulsen, 1969

After the revision made by Chavtur & Stovbun (2003) the subfamily Archiconchoeciinae,
which earlier than 2003 was monogenetic, has been divided into seven genera and two
subgenera.

The members of four generahave been found in the analyzed material: Archiconchoecetta
Chavtur & Stovbun, 2003; Archiconchoecia Miuller, 1894; Archiconchoecinna Chavtur &
Stovbun, 2003 and Archiconchoecissa Chavtur & Stovbun, 2003 (Table 3, Appendices 1, 2).

Only one of these genera, Archiconchoecia, is represented herein. For descriptions of the
remaining genera and also their members listed in Table 3, see Chavtur & Stovbun (2003) and
Deevey (19683, 1978).

Genus Archiconchoecia Muller, 1894

Small species (0.50-0.85 mm) with carapaces having characteristic shape: posterior and
ventral margins strongly arched especialy in females; there is a distinct notch on each of the
valves mid-dorsally. RAG and LAG placed on the upper half of the posterior margin (Chavtur &
Stovbun, 2003).

Subgenus Archiconchoecia (Archiconchoecia) Chavtur & Stovbun, 2003

Carapace lessthan 0.7 mm, rostrum small, rostraincisure absent, hook appendages on the
male An2 with pointed tips (Chavtur & Stovbun, 2003).

Only A. (A)) striata Mller, 1894 has been found in the analyzed material (Table 3,
Appendix 2).

* Herein and in all remaining keys, the underlined words refer to the halocyprid body parts whose characters are used in the
identification of taxa


Samsung
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Archiconchoecia (Archiconchoecia) striata Mller, 1894
(Pict. 1; PIs1, 2; Figs 9, 10)

For synonymy before 1906, see Milller, 1906a.

Archiconchoecia striata: Mller, 1906a, p. 45, pl. VII figs 13-17; Deevey, 1968a, p. 23, fig 4; George, 1979,
p. 123, figs 1-15; Martens, 1979, p. 309, fig. 4; Angel, 1999, pp. 819, 836, fig. 9.15.

Archiconchoecia (Archiconchoecia) striata: Chavtur & Stovbun, 2003, p. 145, 156.

0.5 mm

Pict. 1. Archiconchoecia (Archiconchoecia) striata. A —female; B —male.

Females. L =0.50-0.59 mm (0.55 £+ 0.01 mm; N = 460); H/L = 67.5 + 2.4% (N = 20).

Plate 1A-N. Carapace (A-D): posterior and ventral margins strongly arched; there is
a distinct notch on each of valves mid-dorsaly; rostrum short; both asymmetrical glands open
on posterior margin: RAG at approximately 1/3 of H from dorsa margin, LAG somewhat
closer to PDC; surface of carapace with concentric striation and covered with rare hairs.
FO (E, F): short; undifferentiated on stem and capitulum; itstip usually rounded, with tiny papilla.
Anl1(E): 6-segmented (George, 1979; Chavtur & Stovbun, 2003) but noclear differentiationbetween
2" and 3 segments in Arabian Sea specimens; 2™ segment has long, spinose dorsal seta, and
ventrally arow of long hairsdirected distally; two terminal segmentsbear 6 equall inlenght sensory
setae with pointed tips and without any spines. An2 (G-1): inner surface of Prp bare; Expl with
tiny hairson itsanterior side; long setaon Exp2 about 1.5 timeslonger than Prp; End1 with distinct
short spines on its posterior side, and with curved, rather long a and b- setae; typical processus
mamillaris absent but in its place there is a small swelling; all setae on Enp2+3 about equal.
Lb (J): dorsal projection amost round with 2 rounded processes anteriorly; hyaline membrane
with amost straight edge. Md (K): Bsp shortened; Exp not developed, in its place usualy there
are 2 plumose setae, sometimes 1 (or 1 seta on right Md and 2 setae on left one); Enpl has
non-plumose dorsal seta and 2 ventral setae. Mx (asin maein Pl. 2K): Bsp with a short single
seta furnished with a few long hairs near its base; Enpl has 6 setae on anterior side (5 of them
plumose), 3 setae on posterior side (one of them plumose), 1 laterally, and long hairs near distal
edge; Enp2 with 5 setae and long hairs disto-ventrally. P5 (L): Cxp3 with 6 setae (one of them
plumose, placed alittle away from others) in ventra group; Bsp with 4 setae in proximal ventral
group (one of them plumose), 1 setaiin distal ventral group, 1 plumose dorso-lateral and 1 dorsal
(vestige of Exp) extending beyond the end of limb; Enpl haslong dorsal seta, 2 short ventral and
afew long hairsproximo-ventrally. P6 (M): Cxp2 bears 1 long plumose setaand 1 extremely short
seta; Bsp has 3 ventral setae, 1 dorso-lateral (all setae plumose), and a few long hairs proximo-
ventrally; dorsa seta (vestige of Exp) on Bsp missing; Enp2 with very long dorsal seta. P7 (as
inmalein Pl. 2N): with 2 rather short termina setae. CF (N): has 6 long weak claws; unpaired
dorsal seta present.

Males. L = 0.52-0.64 mm (0.58 + 0.02 mm; N = 370); H/L = 58.5 + 1.9% (N = 21).

Plate 2A—0O. Carapace (A—C): more elongated than in female; ventral margin less arched;
MGGs absent. FO (D): similar to that in female but longer, with rounded tip. Anl (D): asin
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female but relatively larger. An2 (E-G): rather long c- and d- setae present; e-seta missing;
g-seta only dlightly longer than other setae; both hook appendages strongly curved, tapered
distally; their lengths about equal; right appendage with distinct swelling in its mid-part.
Lb (H): indorsal projection more elongated than in female. Md (I, J): Bsp more elongated than
in female; Enpl with 4 ventral setae. Mx (K), PS5 (L), P6 (M), P7 (N), CF: similar to thosein
female. CA (O): flattened and large; with widened mid-part; strongly narrowed distally.

Remarks. Chavtur & Stovbun (2003) divided the genus Archiconchoecia into two
subgenera. Arabian Sea specimens belong to the subgenera A. (Archiconchoecia), and closer to
A. (A) striata Mller, 1894 (Chavtur & Stovbun, 2003: p. 145), but differ from it by missing
lens-like structure near ventral margin.

Distribution. Archiconchoecia (Archiconchoecia) striata is recorded generaly from
TheAtlantic and Indian oceans (42°S—45°N); shallow mesopelagic species (Angel et al., 2008).
In theinvestigated area, A. (A.) striata was found at all stations (Fig. 9), in all tows except one.
It was one of the most abundant species (Table 3). Maximum abundances were recorded at
depths 50-150 m (Fig. 10).
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Fig. 9. Occurrence of Archiconchoecia (Archiconchoecia) striata 900 |

at the stations listed in Table 1. Circles represent stations sampled, 1000 A
closed circles represent stations where adults and juveniles of the

species were found. 1100

1200 -

) ) ) ) ) ] 1300 -

Fig. 10. Occurrence of Archiconchoecia (Archiconchoecia) striata ]

at different depths. X-axis represents the number of records of the 1400 -
species as a percentage of the total number of tows (Table 2) in the

corresponding layers. 1500
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Plate1. Archiconchoecia (Archiconchoecia) striata, female. Carapace: A —lateral; B —ventro-lateral; C —ventral;
D —both valves outside. E —FO and Anl. F — other specimen: capitulum of FO. An2: G — Prp and Exp; H — left
Enpinside; | —right Enp outside. J—Lb. K —Mdwithout Cxp. L —P5. M —P6. N—-CF.
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Plate 2. Archiconchoecia (Archiconchoecia) striata, male. Carapace: A — lateral; B — ventral; C — both valves
outside. D —FO andAnl. An2: E —Prp and Exp; F, G —left and right Enps. H —Lb. Md: | —Bsp, Exp and Enp;
J — other specimen: Exp. K —Mx. L =P5. M —P6. N—-P7. O —-CA.
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Subfamily Conchoeciinae Miller, 1912

After the revision made by Chavtur & Angel (2011) the subfamily Conchoeciinae has
been divided into two tribes: Conchoeciini and M etaconchoeciini.

Key to the tribes of Conchoeciinae:

1 LAG islocated in posterior part of carapace, more or less close to PDC;
RAG usually more or less close to PV C, sometimes strongly moved anteriorly,
in one genus (Conchoecilla) on anterior margin; MGGs present;
Mx Enpl with 5-6 setae on anterior SIde .........cuvviiiieiie it Conchoeciini

la LAG openson the anterior third of dorsal margin or on rostrum,
RAG more or less close to PDC; MGGs absent;
Mx ENpl With 4 anterior SEtae ...........vvers vt e e e e M etaconchoeciini

Tribe Conchoeciini Chavtur & Angel, 2011

The species of the following 17 genera of the tribe Conchoeciini have been found in the
investigated material: Alacia Poulsen, 1973; Conchoecetta Claus, 1890; Conchoecia Dana, 1849;
ConchoecillaClaus, 1890; Conchoecissa Claus, 1890; DiscoconchoeciaMartens, 1979; Loricoecia
Poulsen, 1973; Macroconchoecia Granata & Caporiacco, 1949; Mikroconchoecia Claus, 1890;
Mollicia Poulsen, 1973; Orthoconchoecia Granata & Caporiacco, 1949; Paraconchoecia Claus,
1890; Paramollicia Poulsen, 1973; Platyconchoecia Poulsen, 1973; Porroecia Martens, 1979;
Proceroecia Kock, 1992; Pseudoconchoecia Claus, 1890 (Table 3, Plates 3—7, Appendices 1, 2).

The key to all genera of the tribe Conchoeciini identified in the investigated material is
below. Thiskey isbased mainly on the features of species (the members of Conchoeciini genera)
that are described in this book, primarily on characteristics of their carapaces. The members of
genera Macroconchoecia and Mollicia are not described in detail here but there are the drawings
of their carapaces.

Key to the generaof Conchoeciini:

1 RAG islocated on anterior margin of carapace (Pl. 3A) ....coviiiiiiiiiii e, Conchoecilla

Other features. LAG opens on posterior margin below PDC; PDCs strongly extended
(right longer than |eft) and pointed; carapace surface diagonally striated. (PI. 20A, C).

la Gislocated in posterior part Of Carapace .........c.cvvie e e e 2

2 Both PV Cs with more or less developed tubercles; RAG opens at apex
of right tubercle (P1. 3B) . ..o Conchoecissa

Other features. Rostrum elongated, pointed; PDCs of both valves with distinct spines
(Ieft longer than right); posterior and dorsal margins of carapace form acute angle; carapace

surface strongly reticulate.
2a Both PVCSWIthOULt tUDEICIES ... e e e e 3

3 Carapace with striking sculpture mainly of rows of squares or rectangles,
in some species with spines like those of M. caudata (Ellis, 1984)
(Pl B0 et Macroconchoecia

3a  Carapace with another sculpture or WithOUL it ...........cooe i e 4
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4

4a

5

b5a

6a

7

7a

8

8a

9

9a

10

10a

11

1la

12

Posterior margins of carapace With LGGSNEar PV CS ........cccooviiiiriiniiei s et ie e e e ieiiee e D
Posterior margins of carapace without LGGsnear PVCS' .......ccccovvvvviiiicveiieseecese e eeenee. 10
Each carapace valve with 2 LGGs near PV C (just above RAG on right valve)

(N T Alacia
Each carapace valve With LLGG NEAr PVC ... e e et e e 6
RAG strongly moved anteriorly (Pl. 4B) .......cooviiriiie e Platyconchoecia

Other features. Md Exp large, elongate, leaf-like and without seta; ventral setaon
P6 Cxp2 has strongly expanded basis; 7"and 8" claws of CF weakest and longer than
shortest 6" claw. (PIs52J, L, O, P, 53M, P, Q, T).

RAG dlightly moved dorsally or inusual placenear PVC ........oooiiiiii i i e 7
L usualy > 2 mm; RAG dlightly moved dorsally; females have LGGs near PDCs.................. 8
L <2mm; RAG placed near PVC; LGGsnear PDCsabsent ..........c.ccoviviiieeie i, 9
L usually < 3 mm,; carapace elongated, H/L <50% (PI.4C) ..........ccoiiiiinannnn Paramollicia
L > 3 mm; carapace shortened, H/L >50% (Pl.4D) .......coooiii i e Moallicia
Right L GG placed just over RAG, not on posterior margin (Pl. 4E) ...................... Loricoecia
Right L GG placed on posterior margin just above RAG (P. 5A) ............... Pseudoconchoecia
Carapace globular, H/L > 60% (P1. 5B) .......ovuiiie e e Mikroconchoecia

Other features. Rostrum more or less bent downward in females, it's almost straight
inmales; LAG opensjust at PDC; 3 or 4 sensory setae on female Anl and a-setaon male
Anl are hifurcate; male Anl e-seta has a single row of small pegs. (PIs32E, F, 33D, E, F,

34D, E, 35C, D, E).
Carapace more elongated; HIL <5590 ......e i e e e e e 11

Carapace thick; its posterior margin usually slightly uneven dueto
the presence of larger medial gland cells (Pl.5C) ......ovvvvi i, Orthoconchoecia

Other features. In malesAn2 Enp2 with exceptionally long c-seta (Pls 37H, 39H);
females have in its place a seta not shorter than Enp2 (Pls 36G, 38G).

Carapace lessthick; itS poSterior Margin @VEN ... ..ot it e e, 12

Other features. In malesAn2 Enp2 with relatively short c- and d- setae;
in females usually c- and d- setae absent or far shorter than Enp2 (asin Pl. 24F).

Dorsal and posterior margins of carapace form more or less acute angle, forward

posterior margin sloped; PDCs usually without spines (Pl. 5D) ..........cccoeveeenns Conchoecetta
Other features. In both sexesAn2 Enp with short ( ~ 1/3 of longest g-setain females,
~ 1/5in males) and thin h-, i- and j- setae having clearly differing lengths (Pis 11G,
12E, 13I, 14G).

* |n one case the carapace valves have LGGs near PVCs (Pl. 6A, C. lophura) but these are small and consist of only afew
gland célls.
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12a

13

13a

14

1l4a

15

15a

16

16a

Angle between dorsal and posterior margins of carapace close to right or obtuse;
right PDC with spine or without it, |eft one alwayswithout Spine .............coooveiii i, 13

Other features. In both sexesAn2 Enp with h-, i- and j- setae having similar lengths;
in females these setae relatively long, not shorter than 1/2 of longest g-seta.

Carapace rather short (H ~50% L), laterally shaped as rectangle with broadly
rounded corners; both PDCs always without spines; RAG always in usual
place Near PDC (Pl BA, B) ....iiii ittt re s 14

Other features. b-setaon male An2 Enpl with long hairs near its base (asin Pl. 571).

Carapace elongated (H/L<50%), its anterior part tapered anteriorly; right PDC with more
or less developed spine or without it, sometimes 1-2 additional small spines present;
RAG either near PDC or moved forward (Pl. 7A—C) ... e, 15

Other features. b-setaon male An2 Enpl without long hairs.

Mean H/L dlightly more than 50% (PI. 6A) .. .. Conchoecia

Other features. Capitulum of female FO turned downward (Pls 15E, D, 18C, D)
male An2 Enp3 with bare j-seta (Pls 16H; 17H; 191).

Mean H/L dightly lessthan 50% (PI. 6B) ........c.cooiiiiiiii e Porroecia

Other features. Femae FO straight (Pls 54C, 56C, 58C);
male An2 Enp3 has j-seta with short hairs on its base (Pls 55G, 57H, 59G, H).

Carapace with distinct anterior-ventral striation (Pl. 7A) .......oociiiiiiiiiienants Paraconchoecia

Other features. Infemales: FO clear divided on stem and capitulum; Anl e-seta
has long hairs on proximal half of anterior side (PIs 40D, 42D, 44C, 46D, 48D);

in males. FO capitulum elongated, without long hairs ventrally; ventral terminal seta
on P6 thinner and without long hairs (PIs 41D, O, 43D, 45D, 47D, Q, 49D, N).

Carapace delicate, usually without striae (Pl. 7B, C) .....ovvi i e 16

Other features. In females: FO with no clear division on stem and capitulum;

Anl e-setawithout long hairs on proximal half of anterior side (asin Pl. 24D, 64E);

in males: capitulum of FO either short and usually bare (asin Pl. 25D), or elongated and
with long hairs ventrally (asin Pl. 65E); all 3 terminal setae on P6 with long hairs distally.

RAG awayslocated in usua place near PVC (Pl. 7B) ....cocviivviviiiiiieeen, Discoconchoecia
Other features. Infemales: FO relatively short, not more then 1.5 times longer
than Anl, and bare (PIs 24D, 26D, 28D);
in males: instead of spine comb, Anl e-seta has a characteristic oval plate formed
of long hairs cemented together (Pls 25E, 27F, 29G).

RAG most often moved anteriorly (Pl. 7C) .ccceoiiviiieii i e ... PTOCEY OECIA

Other features. Infemales: FO long, not less than 2 times longer than Anl,
usually with short hairs distally (Pls 60E, 62D, 64E, 66D, 68D);
in males: Anl e-seta has acomb of paired spines (Pls 61F, 63F, 65G, 67F, 69G).
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Plate 3. Carapace outlines of the members of different genera in the tribe Conchoeciini. A — Conchoecilla.
B — Conchoecissa. C —Macroconchoecia.

All drawings in the Plates 3—7 are represented in the same scale.
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A leptothrix

A, alata C?

1 mm

P prosadene 5 F. dichotoma [3‘

Plate 4. Carapace outlines of the members of different genera in the tribe Conchoeciini. A — Alacia.
B — Platyconchoecia. C —Paramollicia. D —Mollicia. E — Loicoecia.
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Plate 5. Carapace outlines of the members of different genera in the tribe Conchoeciini. A — Pseudoconchoecia.

B — Mikroconchoecia. C — Orthoconchoecia. D — Conchoecetta.
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C. lophura (gl

C. macrocheira 6
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P parthenoda Q F spinirostns 9

P spinirostris C?
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Plate 6. Carapace outlines of the members of different generain the tribe Conchoeciini. A —Conchoecia.
B — Porroecia.
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Plate 7. Carapace outlines of the members of different generain the tribe Conchoeciini. A — Paraconchoecia.
B — Discoconchoecia. C — Proceroecia.
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Genus Alacia Poulsen, 1973

The main genus character is the presence of 2—4 L GGs on each valve of carapace or only

on left one in both sexes (Poulsen, 1973). Thereis an opinion that “the present genus is almost
certainly artificial and will need to be split up” (Angel et al., 2008).

Two species of the genus Alacia have been found in the analyzed material: A. alata (Mdiller,

1906) and A. leptothrix (Muller, 1906) (Table 3, Appendix 2). Both are described here (only
femalein A. leptothrix).

la

Key to the species of Alacia (adult females and males):
L <2.5mm; H/L > 50%;

carapace with wing-like extensions of shoulder vaults ending in pointed angle;

its surface without distinct striation;
both PDCs has pointed spines,
lengths of all claws on CF evenly decrease from 1% to 8"

(PISAA, BA—C, N, OA=D) coooorreereeeereeseeseeeeseseeesseeeseseeessseesseeeesseeeseess e eee e

L >3 mm; H/L < 50%;

carapace with no wing-like extensions of shoulder vaults;
its surface with distinct striae along ventral margin;

both PDCs rounded, with no spines;

5th_gth claws on CF much shorter and weaker than firsts

(PISAA, L10A-C, O) ..ot e

........ A. alata

A. leptothrix
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Alacia alata (Mdiller, 1906)
(Pict. 2, PIs 8, 9; Figs 11, 12)

Conchoecia alata Mlller, 19063, p. 121, pl. XXIX figs 1-10.

Alacia alata alata: Poulsen, 1973, p. 196, fig. 102.

Alacia cf. alata: Martens, 1979, p. 362.

Alacia alata: Angel, 1999, pp. 819, 835, fig. 9.25; Chavtur & Rzhanikova, 2004, p. 238, fig. 1I, J.

1 mm B

Pict. 2. Alaciaalata. A —female; B —male.

Females. L =2.01-2.36 mm (2.20 + 0.08 mm; N = 70); H/L = 57.8 £ 2.3% (N = 33).

Plate 8A—N. Carapace (A—C): dlightly tapered anteriorly; with pointed spines on
both PDCs; both shoulder vaults have wing-like extensions pointing posteriorly; LAG and
RAG in usual places; posterior margin of each valve with 3 LGGs: 1 LGG just below PDC;
2 others on posterior margin near PVC, just above RAG on right valve. FO (D): capitulum
with strong spines on ventral surface and proximally on dorsal one; distal part of dorsal
surface covered with tiny spines; tip broadly pointed. Anl (D): with rather long dorsal seta;
shaft with tiny hairs on distal parts of 1% and 2" segments and with longer ones on dorsal
surface of 4™ segment; e-seta bears short hairs along its posterior surface becoming shorter
and denser more distally; sensory setae (a—d setae) ~ 3 times shoter than e-seta. An2 (E, F):
Prp with medial bulge covered with hairs; Enpl with a- and b- setae having very fine spines,
Enp2+3 has c- or d- seta. Lb (G): dorsal projection almost rectangular. Md (H, 1): Bsp
with epipodial seta; Enpl with 4 ventral setae (1 or more of shorter setae plumose) and non-
plumose dorsal seta. Mx (J): Bsp with single seta not reaching distal edge of Enpl; Enpl has
6 setae on anterior side, 3 setae on posterior, 1 laterally and afew short spinesnear distal edge.
P5 (K): Cxpl partly covered with rather long hairs; Cxp2 with small spines; Cxp3 has 6 setae
in ventral group; Bsp with 7 setae in proximal ventral group (one of them very short and
one plumose), 3 setae in distal group, 1 plumose dorso-lateral and 1 long dorsal (vestige of
Exp). P6 (L): Cxp2 with 2 long plumose setae; Bsp with 5 long plumose ventral setae (most
distal of them reaches ailmost middle of Enp2), plumose dorso-lateral seta and short dorsal
seta (vestige of Exp). P7 (M): longer terminal seta ~ 3 times more than shorter seta; longer
setawith spines proximally. CF (N): dorsal unpaired seta present; lengths of all claws evenly
decrease from 1% to 8™

Males. L =1.73-2.08 mm (1.87 + 0.07 mm; N = 72); H/L = 53.5 + 2.0% (N = 35).

Plate 9A—P. Carapace (A—D): more elongated than in females, sightly tapered anteriorly;
with pointed spineson both PDCs, and with wing-like extension of shoulder vaults; in additionto
3pairsof LGGs(asinfemale), hasM GG on each valveaboveposterior dorsal LGG. FO (E): capi-
tulum with spineson ventral surface and proximally on dorsal, which are weaker thaninfemale.
Anl (E, F): shaft bare; armature of e-seta consists of ~ 45 densely sitting, “umbrella’-shaped
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0.2mm

0.1 mm

Plate 8. Alacia alata, female. Carapace: A — lateral; B — ventral; C — both valves outside: posterior margins.
D —FO and Anl. An2; E — Prp and Exp; F —Enp. G —Lb. Md: H — Bsp, Enp and Exp; | — coxal endite.
J—Mx. K-P5. L-P6. M —P7. N-CF.



Halocyprid Ostracods of the Arabian Sea Region 39

EHKLMNOP
FlJ

Plate 9. Alacia alata, male. Carapace: A — lateral; B — dorso-lateral; C — ventral; D — both valves outside:
posterior margins. E — FO and Anl. F — Anl: armature of e-seta. An2: G — Prp and Exp; H — left Enp;
| —right Enp; J — left hook appendage. K —Lb. L —Mdwithout Cxp. M —P5. N-P6. O —P7. P—CA.
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(term of Poulsen, 1973), alternated spines; b- and d- setae bare. An2 (G-J): hook appendages
strongly curved, its two arms form acute angle; e-seta present. Lb (K): in dorsal projection
more elongated than in female; anterior part with rounded corners. Md (L): 3 shorter ventral
setae and dorsal seta plumose. Mx, P5 (M), P7 (O), CF: similar to thosein female. P6 (N): all
setae on Cxp, Bsp and Enp1-2 shorter than in female; all 3 terminal setae on Enp3 about equal
and with long hairs. CA (P): elongated, with 6-7 muscles, end rounded.

Distribution. Alacia alata is recorded from all oceans, generally in the tropical zone;
often associated with upwelling centres; predominantly shallow mesopelagic species (Angel
et al., 2008). In the investigated area, A. alata was found mainly from the upwelling zones
along the shores of Somaliaand Oman (Fig. 11), in 34% of tows. Maximum abundances were
recorded at depths 150-300 m (Fig. 12).
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Fig. 11. Occurrence of Alacia alata at the stations listed in Table 1. 900 |
Circles represent stations sampled, closed circles represent stations
. . . 1000
where adults and juveniles of the species were found. i
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Fig. 12. Occurrence of Alacia alata at different depths. X-axis 1400 -
represents the number of records of the species as a percentage of the 4

total number of tows (Table 2) in the corresponding layers. 1500
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Alacia leptothrix (Mdller, 1906)
(Pict. 3; PI. 10; Fig. 13)

Conchoecia leptothrix Muller, 1906a, p. 122, pl. XXIX figs 20-26.
Alacia leptothrix: Poulsen, 1973, p. 202, fig. 106; Angel, 1999, pp. 819, 835, fig. 9.28 (male).

1 mm

Pict. 3. Alacia leptothrix. Female.

Females. L =3.30-3.35mm; H/L =475+ 1.5%: N = 2.

Plate 10A-O. Carapace (A-C): eongated; with distinct striae along ventral edge;
PDCs rounded; H_, ~ H o posterior edge of each valve with 3 LGGs. 1 LGG opens on PDC,
2 others near PVC, just above RAG on right valve; LAG and RAG in usua places. FO (D):
~ 2 times longer than Anl; 2/3 ventral surface of capitulum and its dorsal surface proximally
covered with spines; tip rounded. Anl (D): with long dorsal seta; 1% and 2™ segments have tiny
hairs mainly on ventral surface; below sensory setae, e-seta with short spines along its posterior
and partly anterior sides; sensory setae alittle shorter than half e-seta. An2 (E, F): Prp with medial
bulge covered with hairs; a and b- setae on Enpl bare; Enp2+3 without c- and d- setae. Lb (G):
dorsal projection dightly tapered toward anterior edgethat isrounded and covered with tiny spines.
Md (H-J): epipodial appendagewith large setahaving afew short spines; Enpl with 4 ventral setae
and 1 dorsal seta; al setae non-plumose. Mx (K): Bsp with single setanot reaching distal edge of
Enpl; Enplwith6setaeonanterior side, 3onposterior, 1 laterally and 6 short spinesnear distal edge.
P5 (L): Cxp3 with 6 setae in ventral group; Bsp with 6 setae in proximal ventral group (one of
them plumose) and 3 in distal; lengths of 2 longer terminal setae on Enp2 about equal. P6 (M):
Bsp with ventral setae, which are shorter than those in A. alata (Pl. 8L); most distal of them
reaches base of Enp2; dorsal seta (vestige of Exp) very short. P7 (N): shorter terminal seta about
half of longer one. CF (O): unpaired dorsal seta present; lengths of all claws unevenly decrease
from 1% to 8" 2™ and 3 claws about equal, 4™ about two thirds of 3, 5"-8" noticeable shorter
and weaker than 1% to 4" claws.
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Plate 10. Alacialeptothrix, female. Carapace: A —lateral; B —ventral; C —both valves outside: posterior margins.
D -FOandAnl. An2: E—Prpand Exp; F—Enp. G—Lb. Md: H —Bsp, Exp and Enp; | —epipodial seta; J —coxal
endite: toothed edge and distal tooth-list. K —Mx. L —P5. M —P6. N-P7. O -CF.
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Distribution. The majority of records of Alacia leptothrix are from low latitudes in
the Indian Ocean and Indonesian Sea. In the tropical Atlantic Ocean speciesis rare. The main
vertica distribution is between 500 and 2000 m (Angel et a., 2008). In the investigated area,
A. leptothrix was found only at two stations (Fig. 13) in the layer 250-500 m.
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Fig. 13. Occurrence of Alacia leptothrix at the stationslisted in Table 1. Circles represent stations sampled, closed
circles represent stations where females of species were found.
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Genus Conchoecetta Claus, 1890

Dorsal and posterior margins of carapace form more or less acute angle, forward posterior
margin sloped. In males, the surface of carapace covered with rarelong hairs. Setae h-, i- and |-
on An2 Enp are short and thin, and have clearly differing lengths (j-setais shortest), especially
in females. Juvenile specimens of this genus are distinguished from those of other halocyprids
by having rostrum pointed in two places: as usual at the tip of rostrum and laterally (Poulsen,
1969, 1973; Deevey, 1968a).

There are two species in the genus Conchoecetta, and both species have been found in
the analyzed material: C. acuminata Claus, 1890 and C. giesbrechti (Mller, 1906) (Table 3,
Appendix 2). Both species are described below.

Key to the species of Conchoecetta:

Adult females:

1 L>25mm;
carapace dorsal and posterior margins form acute angle 55-60°;
An2 Enp2+3 with j-seta having basal part not swollen
(PISBD, 11A, H) oottt ettt st st be e nbesan e e s C. acuminata

la L<25mm;
carapace dorsal and posterior margins form acute angle 78-80°;
j-seta on An2 Enp2+3 with bulbous basal part
(PIS D, LB, ) ettt et e e e e e e C. giesbrechti

Adult maes:

1 L>2mm:
carapace dorsal and posterior margins form acute angle ~ 70°;
Anl e-seta has a comb with ~ 25 pairs of broad short spines;
An2 Enp3 with j-seta having basal part not swollen
(IS TR 2 N G S C. acuminata

la Lusudly <2mm;
carapace dorsal and posterior margins form acute angle 78-80°;
Anl e-comb with 33-37 pairs of broad short spines,
j-seta on An2 Enp3 with bulbous basal part
(PISBD, L14A, E, H) oo e e e e e e e e e C. giesbrechti
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Conchoecetta acuminata Claus, 1890
(Pict. 4; PIs 11, 12; Figs 14, 15)

For synonymy before 1906, see Mller, 1906a.

Conchoecia acuminata: Mller, 1906a, p. 76, pl. XV figs 17-23; Deevey, 19683, p. 48, fig. 19; Poulsen, 19693,
p. 149, fig. 8a, c.

Conchoecetta acuminata: Poulsen, 1973, p. 59, fig. 28; Angel, 1999, pp. 819, 833, fig. 9.31.

=,

dys Ia \ ) 1 mm

l

Pict. 4. Conchoecetta acuminata. Female.

Females. L =2.75-2.90 mm; H/L =39.0+ 2.3%; N = 2.

Plate 11A—P. Carapace (A—C): elongated, tapered anteriorly; PDCs without spines; dorsal
and posterior margins form acute angle 55-60°; RAG opens on PVC, LAG somewhat moved
forward along dorsal margin. FO (D): no clear division into shaft and capitulum; the latter isbare,
itstip with arather long narrow finger-like process. Anl (D): 2™ segment with short dorsal seta;
e-setabearstiny spinesaong posterior side terminally; sensory setae ~ 3 times shorter than e-seta.
An2 (E-H): inner side of Prp bare; processus mammillaris on Enpl rounded; a and b- setae bare;
¢- and d- setae missing; j-seta noticeably shorter than h- and i- setae, its basal part without bulge.
Lb (1): dorsal projection tapered anteriorly, its anterior edge amost straight, with rounded corners
that are covered with tiny spines. Md (J-L): epipodial appendage on Bsp with strong short
seta; Enpl arms non-plumose dorsal seta and 3 ventral setae. Mx (M): Bsp with single seta not
reaching distal edge of Enpl; Enpl has 6 short spines near distal edge. P5 (N): Cxp3 with 6 setae
in ventral group; Bsp has 6 setae in proximal ventral group (one of them plumose) and 3 setaein
distal group; epipodite with 4, 5 and 4 long plumose setae in each of three groups. P6 (O): Cxp2
bears 2 plumose setae; Bsp has short dorsal (vestige of Exp) and dorso-lateral setae, and rather
long ventral setae (most distal of them reaches half Enp2); epipodite with 5, 5 and 6 long plumose
setae in each of three groups. P7 (P): both terminal setae are bare.

Male. L =2.120 mm; H/L = 43.2%.

Plate 12A—Q. Carapace (A): PDCs with no spines; dorsa and posterior margins form
acute angle ~ 70°; MGGs present; surface with rarely placed long hairs. FO (B): capitulum with
spines on proxima 2/3 of ventral surface and a few spines on dorsal surface proximaly; its tip
rounded. Anl (B, C): armature of e-seta has a comb with ~ 25 pairs of rather broad short spines
directed proximally and one pair of spines directed distaly just below the comb; in upper part of
comb some of spines St dternately; b- and d- setae with a few short hairs on level with distal
part of e-seta comb. An2 (D-G): processus mammillaris on Enpl rounded; & and b- setae
bare; e-seta not visible, possibly absent; h-, i- and j- setae have differing lengths; j-seta shortest
and with basal part not swollen; each of hook appendages have 2 processes on inner surface of
basal part and terminate in 2 tiny papillae. Lb (H): in dorsa projection more elongated than in
female. Md (I, J): Enpl with non-plumose dorsal seta. Mx (K): Enpl has 7 short broad
spines near distal edge. P5 (L): Bsp has 7 setae in proximal ventral group (6 setae in female).
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Plate 11. Conchoecetta acuminata, female. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D —-FOandAnl. An2: E—Prpand Exp; F —Exp2-9; G,H —Enp. | —Lb. Md: J—Cxp; K —coxal endite: toothed
edge and distal tooth-list; L —Bsp, Exp and Enp. M —Mx. N-P5. O —P6. P-P7.
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Plate 12. Conchoecetta acuminata, male. Carapace: A — both valves outsde. B — FO and Anl
C — Anl: armature of b-, d- and e- setae. An2: D — Prp and Exp; E — left Enp; F — right Enp; G — left
hook appendage. H —Lb. Md: | —Bsp and Exp; J —Enp. K —Mx. L —P5. M —P6. N — P6: epipodite.
O-P7. P-CA. Q-CF
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P6 (M, N): all setae on Bsp and Enpl—-2 present but considerably shorter than in female; all
terminal setae on Enp3 about equal and with long hairs. P7 (O): similar to that in female.
CA (P): elongated, tapered to end that is rounded, has 8 muscle bands. CF (Q): unpaired dorsal

seta present.

Distribution. Conchoecetta acuminata is recorded from all oceans (mostly from
the latitudes <40°), but seldom in abundance; predominantly shallow mesopelagic species
(Angel et al., 2008). In the Arabian Sea Region, C. acuminata was found in the southern part of
the investigated area (Fig. 14), in 5% of tows. Single specimens of C. acuminata were recorded

up to 750 m (Fig. 15), most often in the layer 50-100 m.
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Fig. 14. Occurrence of Conchoecetta acuminata at the stationslisted
inTable 1. Circles represent stations sampled, closed circlesrepresent
stations where adults and juveniles of the species were found.

Fig. 15. Occurrence of Conchoecetta acuminata at different depths.
X-axis represents the number of records of the species as a percentage
of the total number of tows (Table 2) in the corresponding layers.
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Conchoecetta giesbrechti (Mduller, 1906)
(Pict. 5; PIs 13, 14; Figs 16, 17)

Conchoecia giesbrechti Mller, 1906a, p. 75, pl. XV figs 1-16.
Conchoecia giesbrechti: Poulsen, 1969, p. 150, fig. 8b, d-h.
Conchoecetta giesbrechti: Poulsen, 1973, p. 64, fig. 31; Angel, 1999, pp. 819, 833, fig. 9.32.

Pict. 5. Conchoecetta giesbrechti. A —female; B —male.

Females. L =1.77-2.45mm (2.14 + 0.12 mm; N = 487); H/L =42.8 + 1.7% (N = 77).

Plate 13A-D, F—Q. Carapace (A-D): elongated, dlightly tapered anteriorly; usually
PDCs with no spines, in some cases with a thin, weak, more or less long spine on right
valve (D); dorsal and posterior margins form less acute (78-80°) angle than in C. acuminata
(Pl. 5D); RAG opens on PVC, LAG somewhat moved forward along dorsal margin.
FO (F, G): no clear division into shaft and capitulum; the latter with very short hairs on middie
third of surface, tip either rounded or with a rather long narrow finger-like process. Anl (F):
2" segment with short dorsal seta; 4" segment with hairs on its dorsal surface; e-seta bears
tiny spines along anterior (on proximal part of seta) and posterior (below sensory setae) sides.
An2 (H-J): Prp with medial bulge covered with tiny spines; processus mammillaris on Enpl
rounded; a and b- setae bare; very short c- or d-seta present; j-seta with bulbous basal part
and noticeably shorter than h- and i- setae. Lb (K): dorsal projection tapered anteriorly; its
anterior edge straight, with rounded corners, which are covered with tiny spines. Md (L):
epipodia appendage on Bsp has rather strong but short seta with toothed margins; Enpl with
non-plumose dorsal seta and 3 ventral setae. Mx (M): Bsp with single seta not reaching
distal edge of Enpl; width of Enpl about equal its length, near distal edge ~ 10 short spines.
P5 (N): Cxp3 with 6 setae in ventral group; Bsp has 6 setae in proximal ventral group (one of
them plumose) and 3 setae in distal group. P6 (O): Cxp bears 2 plumose setae; Bsp has short
dorsal seta, dorso-lateral seta and rather long ventral setae; most distal ventral seta reaches
half Enp2. P7 (P): longer terminal seta on end segment with a double series of tiny spines
proximally. CF (Q): unpaired dorsal seta present.

Males. L =1.58-2.05 mm (1.81 + 0.08 mm; N = 403); H/L =44.0 = 1.7% (N = 55).

Plate 14A—P. Carapace (A—C): PDCswith no spines; dorsal and posterior margins form
acute angle 78-80°; posterior surface with rarely placed long hairs, and afew hairs present near
dorsal margin; MGGs present. FO (D): capitulum with small spines on proximal 2/3 of ventral
surface and a few spines on dorsal surface proximally; tip rounded. Anl (D, E): armature
of e-seta has a comb with 33-37 pairs of broad short spines directed proximally; in middle
part of comb, spines larger than proximally and distally; b- and d- setae with afew very short
hairs on level with distal part of e-seta comb; in addition, b-seta has a pad opposite mid-part
of e-comb. An2 (F-): processus mammillaris on Enpl rounded; a and b- setae bare; e-seta
present; j-seta with bulbous basal part and shorter than h- and i- setae; g-seta very long, about
6 lengths of j-seta; each of hook appendageshave 1-3 processesoninner surface of basal part and
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Plate 13. Conchoecetta giesbrechti, adult female (excluding E — ventral view of juvenile). Carapace: A —lateral;
B —ventral; C — both valves outside: posterior margins, D — other specimen: PDCs. F — FO and Anl. G — other
specimen: capitulum of FO. An2: H —Prpand Exp; I, J—Enp. K —Lb. L —Mdwithout Cxp. M —Mx. N —P5.
O-P6. P-P7. Q—-CF
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Plate 14. Conchoecetta giesbrechti, male. Carapace: A —lateral; B —ventral; C —both valvesoutside. D —FO and
Anl. E —Anl: armature of b-, d- and e- setae. An2: F —Prp and Exp; G, H —left Enp; | —right hook appendage.
J—Lb. Md: K — coxa endite: toothed edge, distal and proximal tooth-lists; L — Bsp, Exp and Enp. M — Mx.

N—-P5. O-P6. P-CA.
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terminate in 2 tiny papillae. Lb (J): in dorsal projection narrower and more elongated than
infemae. Md (K, L): Enpl with non-plumose dorsal seta. Mx (M): Enpl has 8 short spines
near distal edge. P5 (N): similar to that in female. P6 (O): all setae on Bsp and Enp1-2 present
but considerably shorter than in female; all terminal setae on Enp3 about equal and with long
hairs. P7, CF: similar tothoseinfemale. CA (P): elongated, tapered to end that isrounded, has
6—7 muscle bands.

Juveniles. Inventral view rostrum has laterally additional points placed almost on level
withrostrumtips(Pl. 13E). Intheclosely related species C. acuminata, which hasamore elongated
rostrum (PI. 11A, B), those points are placed more posteriorly (Poulsen, 1969a: fig. 8).

Remarks. Specimens of C. giesbrechti from the Arabian Sea Region differ from
C. giesbrechti giesbrechti described by Martens (1979: p. 344, figs 22, 23) from samples
collected off the Chilean coast by smaller sizes (in C. giesbrechti giesbrechti females 2.53-2.96
and males 2.29-2.54 mm) and the presence of 3 setae on Enpl of Md (PIs 13L, 14K). Martens
observed 2 setae (Martens, 1979: fig. 23e).

Distribution. Conchoecetta giesbrechti is recorded from all oceans, predominantly in
thetropical zone; epi- and mesopel agic species, most abundant in the upper 200 m (Angel et al.,
2008). In the investigated area, C. giesbrechti was found almost at al stations (Fig. 16), in 82%
of tows. Maximum abundances were recorded at depths 100-200 m (Fig. 17).
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Fig. 16. Occurrence of Conchoecetta giesbrechti at the stationslisted 900
inTable 1. Circlesrepresent stations sampled, closed circlesrepresent
stations where adults and juveniles of the species were found. 1000
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Fig. 17. Occurrence of Conchoecetta giesbrechti at different depths. 1400
X-axis represents the number of records of the species as a percentage
of the total number of tows (Table 2) in the corresponding layers. 1500
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Genus Conchoecia Dana, 1849
Carapace characterized by being rather short (H about half L); laterally shaped as

rectangle with broadly rounded corners, only PDCs less rounded, especially in males. RAG
place a the PVC, LAG near the PDC or alittlein front of it. Capitulum of FO in females turned
downwards. (Poulsen, 1969; 1973).

Three species of the genus Conchoecia have been found in the analyzed material:

C. lophura Muller, 1906; C. macrocheira Muller, 1906; C. magna Claus, 1874 (Table 3,
Appendix 2). All these species are described below (excluding the female of C. macrocheira).

la

2

2a

Key to the species of Conchoecia (adult females and males):

L eft carapace valve with a series of closely placed, long, narrow
gland cells along posterior ventral margin; small L GGs present

(PIS BA, 15A—C, L8A—C) u ittt et e et e e e e e e e e C.lophura
Carapace has N0 aCCESSONY GlandS ... .cv. i it e e e et e e e e e e e anees 2
L>3mm;

in malesAnl e-seta has comb with ~ 33 pairs of slender spines;
Md Enpl with 2 ventral setae
(R IS 4 = G TSP C.macrocheira

L<2mm;

in malesAnl e-setawith 14-15 distal paired spines and ~ 16 proximal alternated,;

in both sexes Md Enpl with 3 ventral setae

(PIS BA, 18H, 1O, L) .u ittt e e e e e et e et e e e e C. magna
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Conchoecia lophura Mdiller, 1906
(Pict. 6; PIs 15, 16; Figs 18, 19)

Conchoecia lophura Miller, 1906a, p. 99, pl. XX figs 1-10.
Conchoecia lophura: Skogsberg, 1920, p. 689, fig. CXXXI; Deevey, 1968a, p. 89, fig. 44; Poulsen, 1969, p. 171;
1973, p. 125, fig. 61; Angel, 1999, pp. 819, 832, fig. 9.34; Deevey & Brooks, 1980, p. 107, fig. 33 (male).

Pict. 6. Conchoecia lophura. A —female, B —male.

Females. L =255-2.72 mm (2.62 + 0.05 mm; N = 14); H/L =53.3+ 2.6% (N =9).

Plate 15A-0. Carapace (A-C):H_ slightly higher thanH_; all cornersrounded; ventral
margin somewhat concave; left valve has a series of closely placed, long, narrow glands (about
25 cells); LAG dlightly moved anteriorly; posterior margins with small LGGs near PDCs and
PV Cs; anterior margin with 2 long gland cells below rostrum; surface of carapace has more
or less distinct concentric striation. FO (E, D): capitulum turned downward, pointed, covered
with spines of varying size. Anl (D): 2™ segment haslong dorsal seta; 1% and 2™ segmentswith
numerous surface spines; 4" segment bears a group of hairs on dorsal surface; e-seta has spines
down sensory setae on posterior and anterior surfaces. An2 (F, G): Prp with media bulge
covered with hairs; a-setaon Enpl bearstiny spines; b-setawith rather strong spines; h-, i- and
|- setae with a few tiny spines near its shafts. Lb (H): in dorsal projection elongated, tapered
anteriorly. Md (I, J): Bsp has epipodial appendage with short seta; Enpl has non-plumose
dorsal seta and 4 ventral setae. Mx (K): Bsp with long single seta extending over distal edge
of Enpl and having strong marginal spines; Enpl has 5 strong long spines near distal edge.
P5 (L): Cxpl-2 covered with long hairs; Cxp3 has 6 setae in ventral group; Bsp with 6 setaein
proximal ventral group and 3 in distal. P6 (M): Cxp covered with hairs and bears 2 plumose
setae; dorsal seta on Bsp reaches half Enpl. P7 (N): termina segment with tiny spines on
ventral surface. CF (O): with unpaired dorsal seta.

Males. L =2.08-2.45mm (2.34 + 0.10 mm; N = 11); H/L =50.4 + 2.2% (N = 10).

Plate 16A—-0O. Carapace (A—C): ventral margin less concave than in female; left valve
with a series of ~ 20 long glands; LAG dlightly moved anteriorly; posterior margins with small
LGGs near PVCs, MGGs present. FO (D): capitulum with spines on 2/3 of ventral surface
and on dorsal posteriorly; its tip rounded. Anl (D, E): 1% and 2™ segments bare; 4™ segment
with a group of spines on dorsal surface; in profile armature of e-seta has ~ 70 short teeth
directed proximally; b-seta with 4-6 pairs of short hairs opposite distal part of e-comb; d-seta
furnished with numerous tiny spines distally. An2 (F-I): inner surface of Prp bare; b-seta on
Enpl furnished wirh short spines and ~ 20 long hairs near its base; e-seta present; h-, i- and
|- setae without spines; right hook appendage thin and long (its tip not swollen), forms 2 right
angles; left one forms one right angle, its distal part straight; each of appendages terminate in
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small papilla. Lb (J): dorsal projection more elongated than in female. Md (K, L): Bsp more
elongated than in female; dorsal setaon Enpl plumose. Mx, P5, CF: similar to thosein female.
P6 (M): Cxp2 with 2 plumose setae; all setae on Bsp and Enpl-2 present but rudimentary;
ventral terminal seta on Enp3 shorter and thinner than two others, and without long hairs (cut
off in the drawing). P7 (N): longer terminal seta with a double row of spines proximally.
CA (0): elongated, tapered to end that is rounded; has 5 muscle bands.

Remarks. Arabian Sea specimens of C. lophura differ from C. lophura lissoides
described by Martens (1979: p. 323, figs 10a—d, 11) from sampl es collected off the Chilean coast
by smaller sizes, carapace with rather distinct concentric striation and right hook appendage
having tip not swollen (PI. 161). The females of C. lophura lissoides have L 2.82—3.08 mm,
males 2.63-2.84 mm.

Distribution. Conchoecia lophura is reported from al oceans; geographical range
is from 60°N to 46°S; mesopelagic species, the bathymetric range of adults is usually 400—
1000 m, juveniles occur at 400600 m (Angel et a., 2008). In the Arabian Sea Region,
C. lophura was found mainly in the southern part of the investigated area (Fig. 18), in 19% of
tows. Maximum abundances were recorded at depths 200-500 m (Fig. 19).
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Fig. 18. Occurrence of Conchoecia lophura at the stations listed in ggg -
Table 1. Circles represent stations sampled, closed circles represent .
stations where adults and juveniles of the species were found. 1000
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Fig. 19. Occurrence of Conchoecia lophura at different depths. 1400
X-axis represents the number of records of the species as a percentage .
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Plate 15. Conchoecia lophura, female. Carapace: A — lateral; B — ventral; C — both valves outside. D — FO and
Anl. E —other specimen: capitulum of FO. An2: F —Prp and Exp; G —Enp. H —Lb. Md: | —Bsp, Enp and Exp;
J—coxal endite. K—Mx. L —P5. M —-P6. N-P7. O-CF.
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Plate 16. Conchoecia lophura, male. Carapace: A — lateral; B — ventral; C — both valves outside. D —FO and
Anl. E —Anl: armature of b-, d- and e- setae. An2: F —Prp and Exp; G —right Enp; H —left Enp; | —right hook
appendage. J—Lb. Md: K —Bsp, Enp and Exp; L —coxal endite. M —P6. N —-P7. O —CA.
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Conchoecia macrocheira Muller, 1906
(Pict. 7, PI. 17; Figs 20, 21)

Conchoecia macrocheira Miiller, 19063, p. 101, pl. XXI figs 1-9.
Conchoecia macrocheira: Deevey, 1968a, p. 90, fig. 45 (larva); Poulsen, 1969a, p. 171; 1973, p. 128, figs 63, 64;
Angel, 1999, pp. 819, 836, fig. 9.35.

Pict. 7. Conchoecia macrocheira. Juvenile female (1.77 mm).

Male. L =3.10 mm; H/L = 56.3%.

Plate 17A, C-S. Carapace (A): H_, > H oo anterior margin beneath the rostral incisure
swollen; shoulder vaultswell developed; LAG dlightly moved anteriorly, RAG in usual placeon
PV C; MGGs present; LGGs absent. FO (C): capitulum with spines on proximal 2/3 of ventral
surface and afew spines proximally on dorsal surface; itstip rounded. Anl (D, E): armature of
e-seta has comb with 33 pairs of slender spines directed proximally; b- and d- setae have tiny
spinules opposite distal part of comb and rarer spinules distally. An2 (F-l): inner surface of
Prp bare; a-seta on Enpl with no spines, b-seta has afew long hairs; Enp2 with extremely short
e-seta; h-, i- and j- setae have about equal lengths; right hook appendage almost squared, long
and thin; left one forms oneright angle, its distal part straight; both hook appendages terminate
into tiny papilla. Md (J, K): epipodial setaon Bsp missing; Enpl with 2 ventral setae and non-
plumose dorsal seta. Mx (L): al setae on Bsp and Enp1-2 with distinct spination; Bsp with
long single seta extending over distal edge of Enpl; Enpl has 8 strong spines near distal edge.
P5 (M, N): surface of Cxpl-2 and Enpl with long hairs; Cxp3 has 6 setaein ventral group; Bsp
with 6 setaein proximal ventral group (4 of them plumose) and 3 in distal (2 of them plumose);
epipodite with 4, 5 and 4 long plumose setae in each of three groups; the distal group of setae
includes also short seta and a few hairs near its base. P6 (O, P): Cxp2 with 2 relatively long
plumose setae; setae on Bsp and Enpl-2 reduced; ventral terminal seta on Enp3 shorter and
thinner than two other, al three setae with long hairs; epipodite has 5, 5 and 6 long plumose
setae in each of three groups; as in P5, the distal group of setae includes also short seta and
afew hairsnear itsbase. P7 (Q): longer terminal setawith double row of tiny hairs proximally.
CA (R): elongated, tapered to end that is rounded; has 7 muscle bands. CF (S): with unpaired
dorsal seta.

Juveniles. The juvenile instars of C. macrocheira can be easily identified due to their
carapaces having characteristic shape with strongly swollen anterior part (Pict. 7; Pl. 17B).
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Plate 17. Conchoecia macrocheira, adult male (excluding B — lateral view of juvenile female). Carapace: A —
both valves outside. C — FO. D —Anl. E —Anl: armature of b-, d- and e- setae. An2: F — Prp and EXxp;
G, H — left and right Enps; | — left hook appendage. Md: J — Bsp and Exp; K —Enp. L — Mx. M — P5.
N — P5: epipodite. O —P6. P —P6: epipodite. Q —P7. R—CA. S—CF.



60 InnaDrapun & Sharon L. Smith

Distribution. Conchoecia macrocheira is recorded from al oceans, geographical
range isfrom 50°N to 38°S excluding two records from 60°N in the North Atlantic; meso- and
bathypelagic species (Angel et a., 2008). In the Arabian Sea Region, C. macrocheira was found
in the southwest part of the investigated area (Fig. 20), in 4% of tows. Single specimens of this
species were recorded at depths 150-1250 m (Fig. 21).
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Fig. 20. Occurrence of Conchoecia macrocheiraat thestationslisted 900
inTable 1. Circlesrepresent stations sampled, closed circlesrepresent
stations where adult male and juveniles of the specieswerefound. 1000 7
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Fig. 21. Occurrence of Conchoecia macrocheira at different depths. 1400 -
X-axis represents the number of records of the species as a percentage -
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Conchoecia magna Claus, 1874
(Pict. 8; PIs 18, 19; Figs 22, 23)

For synonymy before 1906, see Miiller, 1906a.

Conchoecia magna var. typica: Muller, 1906a, p. 103, pl. XXI figs 17, 18, 20, 26.

Conchoecia magna: Deevey, 19683, p. 77, figs 36, 37; Angel, 1969b, p. 51, figs 4-6; 1999, pp. 819, 836, fig. 9.36;
Poulsen, 1973, p. 135, fig. 66.

Conchoecia aff. magna: Martens, 1979, p. 318, figs 7, 8.

A ' ) 1 mm

Pict. 8. Conchoeciamagna. A —female, B —male.

Females. L =1.56-1.87 mm (1.71 £ 0.06 mm; N = 179); H/L =53.0 + 1.8% (N = 71).

Pate 18A-N. Carapace (A, B): shape agrees with genus description; rostrum curved
downward. FO (C, D): capitulum straight, turned downward, with strong spines on amost whole
surface, itstip pointed. Anl (C): 2™ segment with long, spinous dorsa seta; surfaces of 1% and 2
segments without spines; 4™ segment has a group of short hairs on dorsal surface; e-seta bears tiny
spines distally on posterior surface. An2 (E—F): Prp with medial bulge covered with hairs; & and
b- setae with tiny spines, ¢-, d-, e setae missing. Lb (G): dorsal projection elongated, tapered
anteriorly, with arched anterior edge. Md (H, 1): epipodia appendage with short seta; Enpl has
non-plumose dorsal setaand 3 ventra setae. Mx (J): Bsp with long single seta extending over distal
edge of Enpl; Enpl has4 strong spines near distal edge. P5 (K): Cxp3 with 6 setaein ventral group;
Bsp with 6 setae in proximal ventral group (one of them plumose) and 3indistal. P6 (L): al setae
typical for Conchoeciini present; dorsal setaon Bsp reacheshaf Enpl. P7 (M): longer termina seta
with doublerow of tiny hairs proximally; terminal segment with very short spineson ventral surface.
CF (N): with unpaired dorsal seta.

Males. L = 1.46-1.65 mm (155 + 0.04 mm; N = 148); H/L = 53.1 + 1.9% (N = 61).

Plate 19A-0. Cargpace(A—C): shoulder vaultswel | devel oped; LA Gdightly movedanteriorly;
MGGs present. FO (D, E): capitulum with strong spines proximally and tiny spines distaly; tip
rounded. Anl (D, F): 4" segment without hairs on dorsa surface; armature of e-seta has comb
with 14-15 distal paired spines and ~ 16 proxima aternated ones, al spines directed proximaly;
b- and d- setae havetiny spines opposite distal part of comb, and d-setahas aso rarer spinesdistaly.
An2 (G-J): inner surface of Prp bare; a and b- setae on Enpl have tiny spines, and in addition
b-setahasafew long hairs, Enp2 with extremely short e-seta; h-, i- and j- setae without spines; right
hook appendage dmost squared; both hook appendageswith pointedtips. Lb (K): dorsal projection
more elongated than in femae. Md (L): Bsp more elongated than in female; dorsal seta on Enpl
non-plumose. Mx, P5, P7 (N), CF. smilar to thosein femae. P6 (M): Cxp2 with 1 plumose seta
and 1 thin non-plumose; setae on Bsp and Enpl-2 rudimentary; one of ventral setae on Bsp longer
than remaining setae and plumose, dorso-lateral seta missing; al terminal setae on Enp3 about
equa and with long hairs. CA (O): elongated, tapered to end that is rounded; has 6 muscle bands.
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Plate 18. Conchoecia magna, female. Carapace: A —lateral; B —ventral. C —FO and Anl. D — other specimen:
capitulum of FO. An2: E —Prp and Exp; F —Enp. G —Lb. Md: H —Bsp, Enp and Exp; | —coxal endite: toothed
edge, distal and proximal tooth-lists. J—Mx. K —=P5. L —P6. M —P7. N-CF.
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Plate 19. Conchoecia magna, male. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs. D — FO
and Anl. E —capitulum of FO. F —Anl: armature of b-, d- and e- setae. An2: G —Prp and Exp; H, | —right Enp;
J —left hook appendage. K —Lb. L —Mdwithout Cxp. M —P6. N —-P7. O —CA.
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Distribution. Conchoeciamagnaisrecordedfromall oceans; geographical rangeisfrom
54°N to 54°S, predominantly shallow mesopelagic species, most abundant at depths 100-500
m (Angel et a., 2008). In the Arabian Sea Region, C. magna was found mainly in the southern
and central parts of the investigated area (Fig. 22), in 35% of tows. Maximum abundances were
recorded at depths 50200 m (Fig. 23).

45° 50° 55° 60° 65° 70° 75° E 0 20 40 60 80 %

N 1 1 1 1 L 1 1 O L 1 L 1 Il 1 1 1 1 |
25°1 % i
£ 100 A

o

8 .
201 200
300 -
15°4 ]
400 A
10 500
600 ~
5°- .
700 -
0°. 800 -

Fig. 22. Occurrence of Conchoecia magna at the stations listed in 900 7
Table 1. Circles represent stations sampled, closed circles represent

stations where adults and juveniles of the species were found. 1000
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Fig. 23. Occurrence of Conchoecia magna at different depths. 1400
X-axis represents the number of records of the species as a percentage g
of the total number of tows (Table 2) in the corresponding layers. 1500
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Genus Conchoecilla Claus, 1890

The genusis characterized by the position of the RAG, which is at the anterior end of the
carapace margin beneath the rostral incisure. PDCs of carapace acutely angled and devel oped
into along wedge (Angel, 1999).

A single species, C. daphnoides Claus, 1890, has been found in the analyzed material
(Table 3, Appendix 2). Male of C. daphnoidesis described below.

Conchoecilla daphnoides Claus, 1890
(Pict. 9; PI. 20; Figs 24-26)

For synonymy before 1906, see Miiller, 1906a.

Conchoecia daphnoides var. typica, C. daphnoides var. minor: Mller, 1906a, p. 126, pl. XX XI figs 1-15;
Deevey, 19683, p. 111, fig. 60 (female); 1970, p. 819, fig. 9 (male).

Conchoecilla daphnoides: Poulsen, 1973, p. 110, fig. 211; Angel, 1999, pp. 819, 830, fig. 9.40.

1 mm . 9 ' B

Pict. 9. Conchoecilla daphnoides. A —male; B — pre-adult female.

Females. L =3.30-3.77 mm (3.60 + 0.19 mm; N =5); H/L =20.4 + 1.3% (N = 5).

Carapace: L ~ 5 times more than H (far more elongated than in male, see Pl. 3A), with
long and pointed rostrum, which is longer on the left valve (Fig. 24A).

Males. L =2.22-2.36 mm (2.28 + 0.05 mm; N = 10); H/L =28.1 £ 1.7% (N = 10).

Plate 20A-S. Carapace (A—C): elongated, with serrate posterior margins on both valves;
PDCs strongly extended (right longer than left) and pointed; PV Cs strongly rounded; in ventral
view rostrum broad and obtuse in contrast to females and juveniles having pointed rostrums;
RAG opens near anterior ventral corner of carapace beneath the rostrum; LAG opens on posterior
margin below PDC, between MGG and left LGG1 (C); LGGsL represent groups of long gland
cellsthat are easily visible in aventral view: right group places opposite LAG, left one anteriorly
of LAG (B); onemore paired group of glands, LGG2, islocated below LGG1; third group, LGG3,
and a series of closaly placed, narrow gland cells open near PV Cs; carapace surface diagonaly
striated. FO (D): capitulum bends up, with rounded, dightly truncated tip, has short spines on
proximal 2/3 of ventral surface. Anl (D, E): inlateral view e-seta bears ~ 100 thin teeth directed
proximally; b- and d- setae with a few short spines on level with distal part of e-seta comb.
An2 (F-1): inner side of Prp bare; Enpl with strong and large & and b- setae; their distal halves
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covered with hairs, which are longer in mid-parts of setae; e-setamissing; j-, i- and h- setae bare;
right hook appendage has 2 processes on inner surface of basal part; both hook appendages end
insmall papilla. Lb (J): in dorsal projection tapered anteriorly, with short hairs laterally; anterior
edge rounded and covered with tiny spines. Md (K-M): Bsp with epipodia appendage having
small seta; Enpl bears plumose dorsal seta and 4 non-plumose ventral setae. Mx (N): Bsp with
single plumose setanot reaching distal edge of Enpl; Enpl has 6 setae on anterior side (only most
proximal seta non-plumose), 4 plumose setae on posterior side (in one case 5 posterior setae on
right Mx; in other species of subfamily Conchoeciinae — 3 posterior setae), 1 non-plumose |ateral
seta, and 69 short spines near distal edge of segment. P5 (O): short proximal setaon anterior side
of Cxpl with long hair; Cxp3 with 6 setae in ventral group; Bsp with 6 setaein proximal ventral
group (4 of them plumose) and 4 setae in distal (3 of them plumose); dorsal seta on Bsp (vestige
of Exp) with rather long hairs proximally. P6 (P): Cxpl—-2 covered with short hairsdistally; Cxp2
bears 2 plumose setae; dorsal and dorso-lateral setae on Bsp extremely short; all 5 ventral setae
present and plumose; 3 terminal setae on Enp3 amost equa length, and have long hairs. P7 (Q):
longer terminal seta with a double row of tiny hairs proximally. CA (R): with round end and
5 muscle bands. CF (S): unpaired dorsal seta absent.

Juveniles. All instars with pointed rostrum. Pre-adult female and pre-adult male
specimens are similar in shape of carapaces (Fig. 24B—E). Male specimens are sightly smaller
in length due to the shorter posterior part of carapace, with more developed shoulder vaults
(Fig. 24E), have underdeveloped CA (Fig. 24D).

Pre-adult females. L = 2.48-2.64 mm (2.56 £ 0.12 mm); H/L =22.1 + 1.0%; N = 2.
Pre-adult males. L = 2.24-2.33 mm (2.27 £ 0.04 mm); H/L = 24.0 + 0.6%; N = 4.

Fig. 24. Conchoecilla daphnoides, adult female (A), pre-adult female (B, C) and pre-adult male (D, E).
A —lateral (tip of left rostrum broken); B, D —lateral (LGGs are not shown); C, E —ventral.
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Plate 20. Conchoecilla daphnoides, male. Carapace: A — lateral; B — ventral; C — both valves outside:
PDCs. D, E — FO and Anl. An2: F — Prp and Exp; G, H — left and right Enps; | — left hook appendage.
J—Lb. Md: K —Cxp; L — coxa endite: toothed edge and distal tooth-list; M — Bsp, Exp and Enp. N — Mx.
O-P5 P-P6. Q—P7. R—CA. S-CF
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Remarks. Conchoecilla daphnoides varies greatly in the length of adult specimens.
Muller (1906a) established two varieties differing in size: “typica” (females 5.2-5.9 mm, males
3.0-3.25 mm) and “minor” (females 4.2—4.9 mm, males 2.25-2.45 mm). The later studies
(Poulsen, 1973) found adult individuals of intermediate size and also smaller specimens than
Muller’'s C. daphnoides minor. Individuals from our materials belong to the smallest size group
of C. daphnoides. Perhaps C. daphnoides is a species complex asin the case of D. aff. elegans
(see below, p. 83).

Distribution. Conchoecilla daphnoides is recorded in all oceans, from 62°N in the
Atlantic Ocean to 47°S in Pacific (Poulsen, 1973); a deep to shallow mesopelagic species
(Angel et a., 2008). In the Arabian Sea Region, C. daphnoides was found in the southern part of
the investigated area (Fig. 25), in 7% of tows. Single specimens of C. daphnoides were recorded
up to 1000 m (Fig. 26), most often at depths 100-500 m.
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Fig. 25. Occurrence of Conchoecilla daphnoidesat the stationslisted 900 _
inTable 1. Circlesrepresent stations sampled, closed circlesrepresent 1000 J
stations where adults and juveniles of the species were found. ]
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Fig. 26. Occurrence of Conchoecilla daphnoides at different 4
depths. X-axis represents the number of records of the species as 1400 -
apercentage of thetotal number of tows (Table 2) in the corresponding .
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Genus Conchoecissa Claus, 1890

Carapace highest posteriorly, surface strongly reticulate; rostrum pointed, long, bent

downward; PDCs of both valves with distinct, but unequal spines; the PVCs of both valves
developed into tubercles which in some species are developed into quite long processes. (Angel
et al., 2008).

Three species of the genus Conchoecissa have been found in the analyzed material:

C. imbricata (Brady, 1880); C. plinthina (Mdller, 1906) and C. symmetrica (Muller, 1906)
(Table 3, Appendices 1, 2).

la

2a

Key to the species of Conchoecissa (adult females and males):

Rostrum long;
PV Cs devel oped into long processes
(PIS3B, 21A, B, 22A, B) onviiiiii i et e e C. imbricata

Rostrum shorter;
processes on PV Cs less developed or @lmMOSt MISSING ... vuvivenvenieeeee e e e ee e 2

L <4 mm;
processes on PV Cs short and conical
(see Kock, 1992, fig. 16b, c; Angel et al., 2008) .......c.oviviiiiiiiiiiiie e, C. symmetrica

L>45mm;
processes on PV Cs slightly developed, almost missing
[ S = T2 7 N ) C. plinthina

Two of these species, C. imbricata and C. plinthina (only male), are described here.
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Conchoecissa imbricata (Brady, 1880)
(Pict. 10; PIs 21, 22; Figs 27, 28)

For synonymy before 1906, see Mller, 1906a.
Conchoecia imbricata: Mller, 19068, p. 118, pl. XXVII1 figs 1-6; Deevey, 1968a, p. 108, figs 57, 58.
Conchoecissa imbricata: Poulsen, 1973, p. 182, fig. 94; Angel, 1999, pp. 819, 830, fig. 9.42.

A i 1 mm

Pict. 10. Conchoecissaimbricata. A —female; B —male.

Females. L =2.78-3.02 mm; H/L =429+ 4.1%: N = 2.

Pate 21A—N. Carapace (A, B): with PDCs produced into sharp points (left considerably
longer than right) and posterior ventral conical processes with serrate margins on both valves,
rostrum long, amost symmetric, curved; LAG in usua place, RAG openson tip of right posterior
ventral process, left process bears openings of latera corner glands; surface of carapace strongly
reticulate. FO (C): capitulum elongated, with larger spines on ventral surface and proximally
on dorsal, and smaller spines more distally on dorsal surface. Anl (C): with dorsal seta; e-seta
has a row of short spines on its middle third. An2 (D—): Prp has medial bulge without spines,
Enp2+3 with very short ¢- or d-seta; h-, i- and j- setae have short spines proximally. Lb (G): in
dorsal projection oval, laterally with short hairs; hyaline membrane with amost straight edge.
Md (H-J): Bsp has short lateral seta and epipodial setawith stout marginal spines; inner surface
of basal endite with afew small spines; Enpl bears non-plumose dorsal seta and 4 ventral setae,
one of ventral setae plumose. Mx (K): Bsp with single seta which reaches distal edge of Enpl,
Enpl elongated and has 3—4 strong spines near itsdistal edge. P5 (L ): Cxp3 with 6 setaein ventral
group; Bsp with 6 setaein proximal ventral group (2 of them plumose) and 3 setaein distal ventral
group (one of them plumose). P6 (M): Cxpl-2 partly covered with hairs, dorsal seta on Bsp
rather long; ventral terminal seta on Enp3 short, about half of longest medial seta. P7 (N): longer
terminal setawith a double row of tiny spines proximally, shorter seta about half length of longer.
CF (asinmalein Pl. 22P): unpaired dorsal seta present.

Males. L =2.55-2.64 mm (2.59 + 0.05 mm; N = 3); L/H = 39.6 £ 1.0% (N = 2).

Plate 22A—P. Carapace (A, B): as in female but less tapered, with more developed
shoulder vaults and with MGGs. FO (C): elongated, with larger spines proximally, smaller
distally. Anl (C, D): e-seta comb consists of 9-10 paired, stout, large teeth, and unpaired
tooth on proximal end of comb; b-seta has a few tiny spines, and d-seta ~ 12 pairs of small
spines on level with e-comb; distal parts of both b- and d- setae dlightly flattened, with tiny
marginal spinules. An2 (E-I): Enp2 with extremely short e-seta; hook appendages elongated
and slender (right larger than left); both have processes on inner surface of basal part; their
tips pointed, with small papilla. Lb (J): dorsal projection more elongated than in female.
Md (K): dorsal setaon Enpl plumose. Mx (L), P5, P7 (N), CF (P): similar to those in female.
P6 (M): al setae on Bsp and Enpl-2 present but shorter than in female; ventral terminal seta
on Enp3 shorter and thinner than two others, and without long hairs (cut off in the drawing).
CA (O): with round end and 4-5 muscle bands.
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Distribution. Conchoecissaimbricataisoneof themost widely reported species; occurs
in al oceans,; geographical range is from 60°N to 50°S; predominantly shallow mesopelagic
species (Angel et a., 2008). In the Arabian Sea Region, C. imbricata was found mainly in the
south-west of the investigated area (Fig. 27), in 9% of tows, at depths up to 500 m (Fig. 28).
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Fig. 27. Occurrence of Conchoecissa imbricata at the stationslisted 900 +
inTable 1. Circlesrepresent stations sampled, closed circlesrepresent T
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Fig. 28. Occurrence of Conchoecissa imbricata at different depths. 1400 -
X-axisrepresentsthe number of records of the species as apercentage .
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Plate 21. Conchoecissaimbricata, female. Carapace: A —lateral; B —both valvesoutside. C —FO and Anl. An2:
D —Prpand Exp; E, F—Enp. G —Lb. Md: H —Bsp and Exp; | — Enp; J — coxal endite: toothed edge, distal and
proximal tooth-lists. K —=Mx. L —P5. M —P6. N—P7.
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Plate 22. Conchoecissa imbricata, male. Carapace: A — lateral; B — both valves outside. C — FO and Anl.
D — Anl: armature of b-, d- and e- setae. An2: E — Prp and Exp; F, G —right Enp; H, | —right and left hook
appendages. J—Lb. K —Md without Cxp. L —Mx. M —P6. N-P7. O-CA. P-CF.
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Conchoecissa plinthina (Mdller, 1906)
(Pict. 11; PI. 23; Figs 29, 30)

Conchoecia plinthina Mdller, 1906a, p.116, pl. XXVII figs 1-6, 9, 10, 20.
Conchoecissa plinthina: Poulsen, 1973, p. 188, fig. 98; Angel, 1999, pp. 819, 830, fig. 9.43.

Pict. 11. Conchoecissa plinthina. Male.

Female. L =5.28 mm; H/L = 46.4%.

Males. L =4.53-4.83 mm; H/L =46.2+ 0.3%; N = 2.

Plate 23A-V. Carapace (A—C): tapered anteriorly; rostrum pointed, symmetric; PDCswith
spines (left longer than right); tubercles on PV Cs dightly developed; LGGs present and open on
posterior margin just above RAG and opposite on left valve; MGGs present; surface of carapace
strongly reticulate. FO (D, E): capitulum elongated; its distal part dightly bent, tip rounded;
proximal 2/3 of ventral surface with spines, and a few tiny spines on dorsal surface distally.
Anl (D, F): e-seta has a comb with ~ 40 pairs of stout large teeth densely placed amost at right
angles to seta, and a pair of shorter, flattened processes just distally of comb; b-seta has a few
spinules on level with e-comb; d-seta with double row of spinules, more numerous and densely
arranged than in C. imbricata (see Pl 22D); its distal part dightly flattened, with tiny marginal
spinules. An2 (G-J): inner surface of Prp bare; b-setaon Enp2 of left An2 with afew long hairs;
on b-seta of right Enp2 long hairs absent; e-seta present; right hook appendage elongated, strongly
curved, and has a process on inner surface of basal part; left one far shorter; both appendages
with rounded tips ending into small papillae. Lb (K): in dorsa projection with rounded anterior
edge covered with tiny spinules; with hairslaterally; hyaline membrane with amost straight edge.
Md (L—N): Bsp with short lateral seta; seta on epipodia appendage only a little shorter than
lateral one; Enpl bears plumose dorsal seta and 4 ventral setae (3 shorter of them are plumose).
Mx (O): Bsp with single seta not reaching distal edge of Enpl; Enpl elongated and has 6 strong
short spines near its distal edge. P5 (P, Q): Cxp3 with 7 setae in ventral group (one of them
plumose); Bsp with 6 setae in proximal ventral group (2 of them plumose) and 3 setae in distal
ventral group (one of them plumose); ventral terminal seta on Enp2 about 2 times shorter than
central one; epipodite with 4, 5 and 4 long plumose setae in each of three groups. P6 (R): Cxp2
with 2 plumose setag; all setae on Bsp and Enpl-2 present; ventral terminal setaon Enp3 dightly
shorter than two othersand without long hairs; epipoditewith 5, 5 and 6 long plumose setaein each
of threegroups. P7 (S): longer terminal setawith adoublerow of tiny hairsproximally, shorter seta
about half of longer one. CA (T): with rounded end and 6 muscle bands. CF (U, V): first 5 claws
have double rows of strong triangular teeth; 6™ to 8" claws far shorter and sender, with double
rows of thin spines; unpaired dorsal seta present.
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Plate 23. Conchoecissa plinthina, male. Carapace: A — lateral; B — ventral; C — both valves outside: posterior
margins. D — FO and Anl. E — capitulum of FO ventrally. F —Anl: armature of b-, d- and e- setae. An2:
G — Prp and Exp; H, | — left Enp; J — right hook appendage. K — Lb. Md: L — Bsp and Exp; M — Enp;
N — coxa endite: toothed edge, distal and proximal tooth-lists. O —Mx. P —P5. Q — P5: epipodite. R — P6.
S—P7. T-CA. U-CF. V —CF: 39claw (higher magnification).
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Distribution. Conchoecissa plinthina occursin all oceans (from 45°S-50°N), appears
to be rare in the North Pacific; bathypelagic species, mainly caught at depths of 1000-2000
m (Angel et a., 2008). In the investigated area, C. plinthina was found only at four stations
(Fig. 29), deeper than 1000 m (Fig. 30).
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Fig. 29. Occurrence of Conchoecissa plinthina at the stations listed ~ 900
inTable 1. Circlesrepresent stations sampled, closed circlesrepresent T
stations where adults and juveniles of the species were found. 1000
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Fig. 30. Occurrence of Conchoecissa plinthina at different depths. 1400 -
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Genus Discoconchoecia Martens, 1979

Carapace elongated, delicate, tapered anteriorly; right PDC with 1-3 spines or without,

left one always without spines, LAG and RAG about at usua places near PDC and PVC;
e-seta of male Anl without comb of spines; instead of comb, e-seta has, at about two-thirds of
its length, a characteristic oval plate like a suctorial organ, seemingly formed of long fragile
spines cemented together. (Scogsberg, 1920; Deevey, 1968a).

Three species of the genus Discoconchoecia was found in the analyzed materid:

D. discophora (Mdiller, 1906); D. aff. elegans (Sars, 1865) and D. tamensis (Poulsen, 1973) (Table
3, Appendix 2). All these species are described below.

Key to the species of Discoconchoecia:

Adult femaes:

1

la

2a

Mean H/L < 40%; posterior margin of carapace almost straight;
right PDC with 1-3 spines; Anl with dorsal seta, sensorly setae extend over
half e-seta; Md Enpl has 3 ventral setae (PIs7B, 24A, C, D, H) ...cccovvvieeenenn. D. discophora

Mean H/L > 40%; posterior margin of carapace more or |ess convex;
right PDC with spines or without; Anl without dorsal seta, sensorly setae
~ half e-seta; Md Enp1 has 2 ventral setae (PIs7B, 26A, D, 1, 28A, D, J) ccceoveveivivieee e 2

Right PDC with 1-3 spines; LAG dlightly displaced along dorsal margin
from posterior hinge toward rostrum; a-seta on An2 Enpl with afew long
hairs near itsbase (PIS 7B, 26C, G) ... ..viiiiii e D. aff. elegans

Right PDC without spines; LAG just near posterior hinge;
a-setaon An2 Enpl without long hairs (PIs 7B, 28C, H) ......coveviiiiiiiii D. tamensis

Adult males:

1

la

2a

Mean H/L < 40%; Anl a-seta without swelling, c-setalonger than 2™ segment,

d-seta markedly shorter and thinner than b- and e- setae; width of An2 Enpl

about equal itslength; A2 Enp2 with f- and g- setae having swollen bases,

f-seta somewhat shorter than g-seta; one of terminal

clawson Md Enp3 curved (PIS 7B, 25A, D, H, J/ L) cviviiiieeecee D. discophora

Mean H/L > 40%; Anl a-seta has swelling on level with hooked dorsal seta,

c-seta much shorter than 2™ segment; d-seta only somewhat shorter than b- and e-

setae; width of An2 Enpl about twice its length; f- and g- setae on An2 Enp2 with

bases not swollen, f-seta more than two times longer than g-seta; all terminal

claws on Md Enp3 straight (PIs 7B, 27A, D, H, I, M, 29A, D, I, I, M) .coovvii i 2

Right PDC with very small 1-3 spines (or without spines but with angled corner);
LAG dlightly displaced toward rostrum; a- and b- setae on
An2 Enpl with thickened bases, a-seta strongly curved (PIs7B,27C, I) ........... D. aff. elegans

Both PDCs rounded; LAG just near posterior hinge; a- and b- setae on
An2 Enpl markedly more delicate (PIs 7B, 29C, J) ........cccoeevvivviiieceeeeieennn... DL tamensis
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Discoconchoecia discophora (Mdller, 1906)
(Pict. 12; Pls 24, 25; Figs 31, 32)

Conchoecia discophora Miiller, 1906a, p. 67, pl. X111 figs 1-9, 12-18.
Discoconchoecia discophora discophora: Martens, 1979, p. 341.

Pict. 12. Discoconchoecia discophora. A —female; B —male.

Females. L =1.23-1.42 mm (1.31 £ 0.04 mm; N = 154); H/L = 38.1 £ 1.8% (N = 20).

Plate 24A—-M . Carapace (A—C): well elongated, tapered anteriorly; dorsal margin almost
straight, ventral arched; right PDC with distinct spine and 1-2 small additional spines, left one
angled but not pointed; LAG just near posterior hinge of carapace, RAG about in usual place.
FO (D): straight; no clear division into stem and capitulum which is bare and has rounded tip.
Anl (D): 2" segment with short dorsal seta; e-setawith tiny spinesdistally on posterior surface;
sensory setae extend over half e-seta. An2 (E, F): Prp with feebly marked medial bulge covered
with tiny spines; a- and b- setae on Enp1 have fine spines, b-setalonger than Enp2+3; c- and d-
setae present; g-seta distally slightly widened and only alittle longer than f-, h-, i- and j- setae.
Lb (G): in dorsal projection tapered, anterior edge slightly rounded. Md (H): Enpl has non-
plumose dorsal setaand 3 ventral setae. Mx (1): Bsp with single setanot reaching distal edge of
Enpl; Enpl with 6 setae on anterior side, 3 on posterior (one of them plumose), 1 laterally and
afew small spinesnear insertion of Enp2. P5 (J): Cxp3 with 6 setaein ventral group; Bsp bears
6 setae in proximal ventral group (one of them plumose) and 2 setae in distal ventral group.
P6 (K): surfaces of Cxpl—2 with hairsdistally; al setae typical for Conchoeciini present; dorsal
seta on Bsp long, amost reaching distal edge of Enpl, most distal ventral seta extending over
distal edge of Enpl. P7 (L): longer of 2 terminal setae proximally with a double series of tiny
short spines. CF (M): unpaired dorsal seta missing.

Males. L =1.08-1.23 mm (1.14 + 0.02 mm; N = 105); H/L =36.9 + 2.0% (N = 12).

Plate 25A-R. Carapace (A—C): more elongated, with much smaller spines on right PDC
than in female; MGGs present. FO (D): capitulum short and bare; its tip rounded. Anl (D,
E): aseta thick and long (about as long as b- and e- setae); b-seta thickened proximally and
has double row of short spines on its distal half; c-setalong, slightly longer than 2™ segment;
e-seta proximally thickened, with oval plate; it has small but easily visible swelling just distally
of plate; d-seta slender and shorted, extends somewhat over oval plate, has a few fine spines
opposite thisplate. An2 (F-J): inner surface of Prp bare; width of Enpl about equal itslength;
a and b- setae have tiny spines; e-seta missing; f- and g- setae have swollen bases (J) and
about equal lengths (f-seta somewhat shorter than g-seta), slightly widened distally; right hook
appendage large and strongly curved, slightly tapered toward end, which is rounded; left one
thin and weak. Lb (K): dorsal projection more elongated than in female. Md (L): dorsal seta
on Enpl plumose; Enp2 with a few long hairs on anterior surface; one of 3 longest terminal
clawson Enp3 curved. Mx (M), P5 (N), P7 (P), CF (R): similar to thosein female. P6 (O): all
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setae present but much shorter than in female; dorsal setaon Bsp reaches half Enp1; all terminal
setae on Enp3 about equal and with long hairs. CA (Q): rather widened, strongly narrowed to
end; tip rounded.

Remarks. Specimens of D. discophora from our materials are in the best agreement
with specimens described by Miller (1906a), excluding the lack of c- and d- setae on female
An2 Enp2+3 in the latter.

Arabian Sea male specimens differ from male of D. discophora capitelonga described by
Martens (1979: p. 341, fig. 20c, f) from samples collected off the Chilean coast by the shorter
capitulum of FO and the lack of long hairs on its ventral surface and on anterior surface of Md
Enp2 (M. 25D, L).

A single female described by Poulsen (1973: p. 48, fig. 20) as D. discophora and having
left PDC evenly rounded, right one without additional spines, long anterior hairs on e-seta of
Anl, and dorsa seta on CF, most probably, is not “discophora’. The male specimen
(Angel, 1999: fig. 9.46C, D, H) with short c-, long d- setae on Anl, and relatively not large
right hook appendage; and also the female specimen (Chavtur & Stovbun, 2004 fig. 3) having
carapace with cellular sculpture and L = 1.75 mm, most probably, are not “discophora’, too.
A single female found by Deevey (1968a: p. 42, fig. 15) from Sargasso Sea off Bermuda was
only 1.15 mm long, smaller than females from our materials (1.23-1.42 mm) and those described
by Mller (1906a: 1.25-1.5 mm).

Distribution. Discoconchoecia discophora is recorded from al oceans but records are
rather rare; mesopelagic species, most abundant at depths 7001200 m (Angel et a., 2008).
Intheinvestigated area(Fig. 31), D. discophorawasfound in 36% of tows. Maximum abundances
were recorded at depths 200-500 m (Fig. 32).
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Fig. 31. Occurrence of Discoconchoecia discophora at the stations 900 ~
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Fig. 32. Occurrence of Discoconchoecia discophora at different
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0.2 mm
E

0.1 mm

C,D,FGH,LJKLM

Plate 24. Discoconchoecia discophora, female. Carapace: A —lateral; B —ventral; C —both valves outside: PDCs.
D —-FOand Anl. An2: E —Prpand Exp; F —Enp. G —Lb. H—Mdwithout Cxp. | —Mx. J—P5. K-P6. L —
P7. M —CF.
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0.2 mm

0.1 mm

C,D,E,GH,JKLMN,OPQR

Plate 25. Discoconchoecia discophora, male. Carapace: A — lateral; B — ventral; C —both valves outside: PDCs.
D —FOandAnl. E—Anl: armature of e-seta. An2: F —Prp and Exp; G — Exp (higher magnification); H —right
Enp; | —left hook appendage; J — setae of Enp2. K —Lb. L —Md without Cxp. M —Mx. N—-P5. O—-P6. P—
P7. Q—CA. R-CF.
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Discoconchoecia aff. elegans (Sars, 1865)
(Pict. 13; PIs 26, 27; Figs 33, 34)

For synonymy before 1906, see Miiller, 1906a.

Conchoecia elegans. Mdller, 1906a, p. 69, pl. XIII figs 10, 11, 19-26; Skogsberg, 1920, p. 624, figs CXVII,
CXVIII; Deevey, 19683, p. 40, fig. 14.

Paraconchoecia elegans: Poulsen, 1973, p. 45, fig. 18.

Discoconchoecia aff. elegans: Martens, 1979, p. 344; Kock, 1992, p. 64, fig. 17; McKenzie et a., 1997, p. 165,
figs6.2.1, 6.2.2.

Discoconchoecia elegans: Angel, 1999, pp. 819, 834, fig. 9.47.

Discoconchoecia el egans elegans: Chavtur & Stovbun, 2004, p. 221, figs 2, 3F, H.

A 1 mm

Pict. 13. Discoconchoecia &ff. elegans. A —female; B —male.

Females. L =1.18-1.37 (1.27 + 0.04 mm; N = 22): H/L = 40.3 + 1.5% (N = 14).

Plate 26A—N. Carapace (A—C): well elongated, tapered anteriorly; posterior margin
convex; right PDC with distinct spine and 1-2 small additional spines, left one with distinct
bulge; LAG dlightly displaced along dorsal margin from posterior hinge toward rostrum; RAG
about in usual place. FO (D, E): straight; no clear division into stem and capitulum; the latter
bare, with rounded tip. Anl (D): 2™ segment without dorsal seta; e-seta below sensory setae
with short spines; lengths of sensory setae about half e-seta. An2 (F, G): inner surface of Prp
bare, without media bulge; a-seta on Enpl has afew long hairs near its base, b-seta aslong as
Enp2+3; c- and d- setae missing. Lb (H): dorsal projection with rounded anterior edge. Md (1):
Bsp has epipodia appendage with tiny seta; Enpl bears non-plumose dorsal seta and 2 ventral
setae; Enp2 with long hairs on anterior surface. Mx (J): one of 3 setae on posterior side of Enpl
plumose; Enp2 with long hairs on anterior surface. P5 (K): Cxp3 with 6 setae in ventral group;
Bsp has 6 setae in proximal ventral group and 2 setae in distal ventral group. P6 (L): surface of
Cxpl-2 with hairs; Bsp with dorsal seta reaching about half Enpl, and with most distal ventral
seta not reaching distal edge of Enpl; central terminal claw on Enp3 longer than total length
of Enpl-3. P7 (M): longer of 2 terminal setae proximally with a double series of tiny spines.
CF (N): unpaired dorsal seta absent.

Males. L =1.22-1.28 mm (1.25+ 0.03 mm; N = 14); H/L =41.2+ 2.1% (N = 12).

Plate 27A-S. Carapace (A—C): length in average about as in female, posterior edge
less convex; right PDC with very small spine and 1-2 additional spines (or without spine but
with pointed corner); MGGs present. FO (D, E): short, only alittle longer than shaft of Anl,
capitulum short and usually bare, sometimes with short hairs on ventral surface, itstip rounded.
Anl (D, F): a-setathick and long (about equal to b-, d- and e- setae), slightly narrowstoward end,
has a swelling about on level with hooked dorsal seta on 2™ segment; b- and e- setae thickened
proximally; b-seta has afew short spines opposite oval plate on e-seta; e-seta with 4-5 pairs of
short spinesjust distally of oval plate; c-setaabout half length of 2" segment; d-seta slender and
bare. An2 (G—K): inner surface of Prp bare; width of Enpl about twiceitslength; a- and b- setae
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on Enpl with thick bases, a-seta strongly curved, both setae have tiny spines; e-seta extremely
small; f-seta somewhat longer than half of g-seta (in contrast to other members of subfamily
Conchoeciinae which have g-seta longer than f-seta); hook appendages with rounded tips.
Lb(L): dorsal projection more elongated thanin female. Md (M): dorsal setaon Enpl plumose;
Enp2 with afew long hairs on anterior surface; all terminal claws on Enp3 straight. Mx (N), PS5
(0), P7 (Q), CF (S): similar to those in female. P6 (P): both setae on Cxp2 shortened, one of
them plumose, other one thin and weak; all setae on Bsp and Enpl—2, except dorso-lateral one
on Bsp, strongly reduced; all terminal setae on Enp3 about equal and with long hairs (cut off in
the drawing). CA (R): characteristically curved; end rounded distaly.

Remarks. Discoconchoecia aff. elegans is widely spread over all oceans from high to
low latitudes and varies considerably in sizein different localities from 0.88 to 2.36 mm (Angel
et al., 2008). Thereisan opinion that it isaspecies complex (Angel, 1999). The main differences
between Arabian Sea specimens and those from other regions (Mller, 1906a; Skogsberg, 1920;
Deevey, 1968a; Poulsen, 1973; Angel, 1999) are the presence of afew long hairs on a-seta of
female An2 and the swelling on a-seta of male Anl.

Distribution. In the Arabian Sea Region, Discoconchoecia aff. elegans was found
mainly in the south-west of the investigated area (Fig. 33), in 8% of tows. Maximum abundances
were recorded at depths 200-500 m (Fig. 34).
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Fig. 33. Occurrence of Discoconchoecia aff. elegans at the stations 900 -
listed in Table 1. Circles represent stations sampled, closed circles ]
represent stations where adults and juveniles of the species were 1000 -

found. T
1100 -

1200 o

1300 +
Fig. 34. Occurrence of Discoconchoecia aff. elegans at different .
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C,D.E,.GH,I.JKLMN

Plate 26. Discoconchoecia aff. elegans, female. Carapace: A — lateral; B — ventral; C — both valves outside:
PDCs. D —FO and Anl. E —other specimen: capitulum of FO. An2: F —Prpand Exp; G—Enp. H—-Lb. | —Md.
J—Mx. K—P5. L-P6. M -P7. N-CF.
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F.K

Plate 27. Discoconchoecia aff. elegans, male. Carapace: A —lateral; B —ventral; C — both valves outside: PDCs.
D —FO and Anl. E —other specimen: capitulum of FO. F —Anl: armature of e-seta. An2: G —Prp and Exp; H,
| —left and right Enps; J — left hook appendage; K — setae of Enp2. L —Lb. M —Md without Cxp. N—-Mx. O —
P5. P-P6. Q-P7. R—CA. S—-CF.
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Discoconchoecia tamensis (Poulsen, 1973)
(Pict. 14; PIs 28, 29; Figs 35, 36)

Paraconchoecia tamensis Poulsen, 1973, p. 47, fig. 19 (male).
Discoconchoecia tamensis. Martens, 1979, p. 341.

Pict. 14. Discoconchoecia tamensis. A —female; B —male.

Females. L =0.97-1.18 (1.10 + 0.04 mm; N = 381); H/L =43.2+ 1.7% (N = 36).

Plate 28A—0. Carapace (A—C): less elongated and with less convex posterior margin
than in D. aff. elegans (see Pls 7B, 26A); right PDC without spines and sharply rounded, left
one rounded; LAG just near posterior hinge; RAG in usua place. FO (D, E): similar to that of
D. aff. elegans (PI. 26D, 1). Anl (D, F): without dorsal seta; e-seta with double row of short
spines on proximal half of its posterior surface; sensory setae as long as about half e-seta.
An2 (G, H): Prp without medial bulge but with rather long hairs on its place and more
posteriorly; a-setawithout long hairs. Lb (I): in dorsal projection less elongated than in D. aff.
elegans (PI. 26H). Md (J), Mx (K) and P5 (L): similar to those of D. aff. elegans (P. 261-K).
P6 (M): surface of Cxp without hairs; Bsp has very short dorsal setaand most distal ventral seta
extending over distal edge of Enpl; central terminal claw shorter than total length of Enp1-3.
P7 (N) and CF (O): similar to those of D. aff. elegans (Pl. 26M, N).

Males. L =1.04-1.18 mm (1.10 £ 0.03 mm; N = 241); H/L = 42.7 £ 1.4% (N = 24).

Plate 290A-S. Carapace (A—C): mean length as in female, posterior edge almost
straight; both PDCsrounded; MGGs present. FO (D, E): similar to that of D. aff. elegans (see
Pl. 27D, E). An1 (D, F, G): a-setawith swelling about on level with hooked dorsal setaon 2™
segment and usually one of a-setae (on left or on right Anl) has swelling with a constriction
between it and the distal part of seta; e-seta just distal of oval plate with 2 pairs of short
spines. An2 (H—K): a and b- setae slenderer and a-seta less curved than in D. aff. elegans
(PI. 271); hook appendages with pointed tips. Lb (L): dorsal projection more elongated than
in female. Md (M): with plumose dorsal seta on Enpl. Mx (N), P5 (O), P7 (Q), CF (S):
similar to those in female. P6 (P): both setae on Cxp2 short and non-plumose; all terminal
setae on Enp3 about equal and with long hairs (cut off in the drawing). CA (R): similar to
that of D. aff. elegans (PI. 27R).

Remarks. Species was described by Poulsen (1973) on the basis of a single mae specimen
(1.1 mm). Mdes of D. tamenss from our materials have some festures that distinguish them
from the type specimen. These are the following: a) both valves of cargpace with rounded PDCs
(P1. 29C); b) usudly only one of a-setae (onright or on left Anl) has about athird of itslength from the
bass adigtinct swelling with a congtriction between it and the distd part (Pl. 29F). In mae specimen
described by Poulsen (1973: p. 47, fig. 19a—), right PDC forms asharp angle without spine and most
possibly both a-setae have swelling with the congtriction between it and the distd part.
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Distribution. Singlerecord of Discoconchoecia tamensis was from the central Pacific
Ocean (07°46’'S, 131° 22'W) “with 300 m wire” (Poulsen, 1973). In the investigated ares,
D. tamensis was found at almost all stations (Fig. 35), in 74% of tows. Maximum abundances
were recorded at depths 50-150 m (Fig. 36).
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Fig. 35. Occurrence of Discoconchoecia tamensis at the stations 900 7
listed in Table 1. Circles represent stations sampled, closed circles
represent stations where adults and juveniles of the species were
found.

Fig. 36. Occurrence of Discoconchoecia tamensis at different _
depths. X-axis represents the number of records of the species as 1490 A
apercentage of the total number of tows (Table 2) in the corresponding _
layers. 1500 -
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CD,EFHIJKLMNO

Plate 28. Discoconchoecia tamensis, female. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D —FO andAnl. E —other specimen: capitulum of FO. F —Anl: e-seta. An2: G —Prpand Exp; H —Enp. | —Lb.
J—Md without Cxp. K—=Mx. L —P5. M —-P6. N-P7. O-CF.
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Plate 29. Discoconchoecia tamensis, male. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D —FO and right Anl. E — other specimen: capitulum of FO. Anl: F —fragment of left a-seta; G — armature of
e-seta. An2: H —Prp and Exp; |, J —right Enp; K —left hook appendage. L —Lb. M —Md without Cxp. N —MXx.
O-P5. P-P6. Q-P7. R—CA. S—-CF.



0 InnaDrapun & Sharon L. Smith

Genus Loricoecia Poulsen, 1973

Carapace characterized by the presence of LGG on the PVC of each valve, right LGG
opens just over RAG. RAG and LAG is in the usual places. Posterior and dorsal margins of
carapace form approximately right angle with no spines, PDCs and PV Cs are rounded (lessin
the males than in females). (Deevey, 1968a; Poulsen, 1973).

A single species has been found in the analyzed material (Table 3, Appendix 2).

Loricoecia loricata (Claus, 1894)
(Pict. 15; PIs 30, 31; Figs 37, 38)

For synonymy before 1906, see Mtiller, 1906a.

Conchoecia loricata var. typica and var. minor: Mller, 19063, p. 95, 96, PI. XXI1 figs 1-15.

Conchoecia loricata loricata: Deevey, 1968a, p. 92, figs 46-47.

Loricoecia loricata: Poulsen, 1973, p.145, fig. 72; McKenzie et al., 1997, p. 171, figs 6.3.1-2; Angel, 1999,
pp. 820, 835, fig. 9.54.

Pict. 15. Loricoecialoricata. A —femae, B —male.

Females. L =1.60-1.84 mm (1.70 £ 0.06 mm; N = 13); H/L =525+ 1.7% (N = 9).

Plate 30A-N. Carapace (A—C): tapered anteriorly; PDCsrounded; LAG and RAG in usua
places; PVC of each vave with LGG; right LGG opens on posterior margin just over RAG.
FO (D): stem length amost twice total length of 1% and 2™ segments of Anl; capitulum with
rather strong spines on amost whole ventral surface and on dorsal posteriorly, its tip rounded.
Anl (D): with very long dorsal seta, which is longer than total length of 1% and 2™ segments;
e-seta bears tiny spines on posterior surface below sensory setae. An2 (E, F): Prp with medial
bulge covered with hairs; & and b- setae with tiny spines; ¢-, d-, e- setae missing; h-, i- and j- setae
with proximal spines. Lb (G): dorsal projection amost rectangular, laterally with short spines, its
anterior edge amost straight; hyaline membrane dightly concave. Md (H, 1): Bsp with epipodial
appendage having rather long seta, and with short lateral seta; Enpl has non-plumose dorsal seta
and 4 ventral setae (3 of them noticeably shorter and slenderer). Mx (J): Bsp with long single seta
extending over distal edge of Enpl; Enpl elongated, has 5 well visible spines near distal edge.
P5 (K): Cxp3 with 6 setae in ventral group; Bsp with 7 setae in proximal ventral group (one of
them plumose) and 3 in distal ventral group. P6 (L): al setae typical for Conchoeciini present;
dorsal setaon Bsp short. P7 (M): both terminal setae with double rows of tiny hairs proximally.
CF (N): unpaired dorsal seta present.

Males. L =1.46-1.60 mm (1.53 £ 0.05 mm; N = 11); H/L =49.4 + 2.0% (N = 9).

Plate 31A—Q. Carapace (A-C): similar to that in female; MGG present. FO (D):
mid-part of capitulum narrowed, with spines on ventral surface proximally, tip rounded.
Anl (D-F): armature of e-seta represented as a comb with ~ 26 spines (in lateral view 18-20
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spines seen) directed proximally and a few fine short spines directed contrary: distally spines
paired, proximally they are alternately spaced; b- and d- setae have a few tiny spines opposite
distal part of e-comb. An2 (G-J): Prp with medial bulge without hairs; a and b- setae on Enpl
with tiny spines; Enp2 with extremely short e-seta; right hook appendage acute-angled, larger
than left; both appendages with slightly widened round tips. Lb (K): in dorsal projection more
elongated than in female. Md (L): Bsp longer than in female; dorsal seta on Enpl plumose.
Mx (M), P5, P7 (O), CF (Q): similar to those in femae. P6 (N): Cxp2 with 2 rather long
plumose setae; setae on Bsp and Enpl1-2 rudimentary; all terminal setae on Enp3 about equal
and with long hairs. CA (P): with 6 muscle bands; end rounded.

Remarks. Specimens of L. loricata described formerly differ from those in our materias:
a) by thearrangement (all spinespaired) and number of spinesonAnl e-seta(Mlller, 1906a 22 pairs
of spinesin L. loricata typica, 11 pairsin L. loricata minor; Deevey, 1968a: 20-23 pairs, Poulsen,
1973: 18-22 pairs); b) by the presence of long hairs on b-seta of male An2 Enpl (Miller, 1906a:
only inL. . typica, pl. XXII fig. 6; Deevey, 1968a fig. 47 b); c) by sizes (excluding L. I. minor).

L. loricatain our materialsissimilar to Miller’sL. |. minor, have b-setaon mae An2 Enpl
without long hairs (see Pl. 31H, | and Mller, 1906a: pl. XXII fig. 14) and lengths of carapaces
coincided withthoseof L. |. minor (Mdller, 1906a: p. 96, females1.6-1.7, male 1.55 mm). However,
males from our materials have more spines on Anl e-setathan malesof L. |. minor (see M. 31E, F
and Miiller, 1906a: pl. XXII fig. 10).

Distribution. Loricoecia loricata is recorded from al oceans; in the North Atlantic
Ocean it isoften subdominant inthe halocyprid popul ations at depths of 300-900 min temperate
latitudes (Angel et al., 2008). In the Arabian Sea Region, L. loricata was found mainly in the
southern part of the investigated area (Fig. 37), in 6% of tows. Maximum abundances were
recorded at depths 300-500 m (Fig. 38).
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Plate 30. Loricoecia loricata, female. Carapace: A — latera; B — ventral; C — both valves from outside:
posterior margins. D — FO and Anl. An2: E — Prp and Exp; F —Enp. G —Lb. Md: H — Bsp, Enp and Exp;
| —coxal endite: toothed edge, distal and proximal tooth-lists. J—Mx. K —=P5. L —=P6. M —P7. N-CF.
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Plate 31. Loricoecialoricata, male. Carapace: A —lateral; B —ventral; C —both valves outside: posterior margins.
D — FO and Anl. Anl: E — armature of b-, d- and e- setag; F — other specimen (L 1.46 mm): armature of
e-seta. A2: G —Prpand Exp; H, | —right and left Enps; J —right hook appendage. K —Lb. L —Md without Cxp.
M —-Mx. N-P6. O-P7. P-CA. Q-CF
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Genus Mikroconchoecia Claus, 1890

Small species always with short and high carapaces, and usually with clear sculpture;

ventral margin strongly curved. LAG opens just on PDC, RAG displaced dorsally along
posterior margin. In the females 3 or 4 of sensory setae on Anl are bifurcate; in the males a-seta
on Anl is bifurcate. Males have a single row of small pegs as armature on the e-seta of An1l.
(Deevey, 1968a; Poulsen, 1973; Angel, 1999).

Two species of the genus Mikroconchoecia have been identified in the analyzed material:

M. curta s.l. (Lubbock, 1860) and M. stigmatica (Muller, 1906) (Table 3, Appendix 2). Both are
described below.

Key to the species of Mikroconchoecia:

Adult females

1

la

L>0.94 mm;

carapace with no sculpture; rostrum elongated, strongly bent down;
RAG opens about in middle of posterior margin;

all sensory setae on Anl bifurcate;

longest seta on An2 Exp2 more than 1.5 Prp;

Md Bsp with plumose lateral seta; Mx Bsp with single seta

(PISEB, 34A, B, Fy 1, L) coo oot et

L <0.94 mm;

carapace sculptured; rostrum shorter, less bent down;

RAG opens on posterior margin about 2/3 H from dorsal margin;
Anl with 3 bifurcate sensory setae and 1 not forked,;

longest seta on An2 Exp2 not much longer than Prp;

Md Bsp non-plumose lateral seta; Mx Bsp without setae

(PIS5B, 32A, F, G, J, K) oot e,

Adult males

1

la

L>1mm;

RAG opens about in middle of posterior margin;

Anl has a-setalonger than its 2™ segment, c-seta longer than total
length of 3 to 5" segments, e-seta with arow of 7 small pegs;
longest seta on An2 Exp more than 1.5 Prp,

Md Bsp with plumose lateral seta; Mx Bsp with single seta

(PIS5B, 35A, D, E, F, K, M) oot

L<1mm;

RAG opens on posterior margin about 2/3 H from dorsal margin;

Anl has a-seta not longer than its 2™ segment, c-seta shorter than total length
of 3to 5" segments, e-seta with arow of more than 10 small pegs;

longest seta on An2 Exp not much longer than Prp;

Md Bsp with non-plumose lateral seta; Mx Bsp without setae

(PIS5B, 33A, E, F, G, K, L) coiveeeee e et

M. stigmatica

..... M. curta s.l.

M. stigmatica

..... M. curtasll.
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Mikroconchoecia curta sl. (Lubbock, 1860)
(Pict. 16; Pls 32, 33; Figs 39-41)

For synonymy before 1906, see Mller, 1906a.

Conchoecia curta: Mller, 1906a, p. 86; pl. XXX figs 1-9; Skogsberg, 1920, p. 661, fig. CXXV; Deevey, 1968a,
p. 60, fig. 26; Deevey & Brooks, 1980, p. 92, fig. 26j—m (male).

Microconchoecia curta: Poulsen, 1973, pp. 67-68, fig. 32.

Mikroconchoecia cf. curta: Martens, 1979, p. 350, fig. 24.

Mikroconchoecia curta: Angel, 1999, pp. 820, 831, fig. 9.78.

1 mm

Pict. 16. Mikroconchoeciacurtas.l. A —femae, B —mae.

Females. L =0.75-0.94 mm (0.79 £ 0.03 mm; N = 59); H/L = 66.9 + 2.5% (N = 28).

Plate 32A-0. Carapace (A—E): globose; all surfaceswith concentric striation (not shown
indrawings); shoulder vault moreor lessdevel oped; rostrum bent down; RAG openson posterior
margin about 2/3 way from dorsal margin; LAG opensjust on PDC. FO (F): capitulum of FO
short, bare, widened distally, with rounded tip. Anl (F): 2 sensory setae on 4" segment of Anl
deeply forked; one of sensory setae on 5" segment has 1 short and 1 long branches, other seta
not bifurcate; e-setawith spinules on posterior sidedistally. An2 (G, H): Prp with medial bulge
which has no hairs; longest setae on Exp not much longer than Prp; a and b- setae on Enpl
with tiny spines; h-, i- and j- setae somewhat longer than half g-seta. Lb (I): in dorsal projection
broad and short; anterior edge amost straight, with small notch in the middle and slightly
rounded corners. Md (J): Bsp shortened, with epipodial setae and non-plumose lateral seta;
Enpl has non-plumose dorsal seta and 2 ventral setae; Enp2 without long hairs on its anterior
side. Mx (K): Bsp without any setae; setae on anterior side of Enpl relatively short, not longer
than Enpl. P5 (L): Cxpl covered with rather long hairs; Cxp3 with 6 setae in ventral group;
Bsp with 6 setae in proximal ventral group and 3 setae in distal ventral group. P6 (M): Cxp2
usually with rudimentary ventral seta, second seta rather long and plumose; dorsal seta on Bsp
very short. P7 (N): both terminal setae with spines. CF (O): broad, with relatively short claws;
dorsal seta absent.

Males. L =0.71-0.92 mm (0.76 = 0.03 mm; N = 148); H/L = 61.8 + 2.7% (N = 30).

Plate 33A-P. Carapace (A-D): a little more elongated than in female; rostrum
comparatively straight; MGGs present. FO (E): capitulum of FO without any spines, widened
distally. Anl (E, F): a-setabifurcated, not reaching proximal edge of 2™ segment; c-seta shorter
than total length of 35" segments; e-setawith asingle row of 11-14 small pegs; d-seta bears
afew spinules opposite distal pegs on e-seta; b-seta bare. An2 (G—1): Prp with medial bulge
covered with hairs; Enpl with a and b- setae having tiny spines; e-seta comparatively long;
J-seta has swollen base covered with hairs; h-seta with rarely placed marginal spinules; right
hook appendage evenly curved, more or less swollen in the middle and narrowed towardstip in
2tiny papillag; left appendage far smaller and not swollen. Lb (J): indorsal projection narrowed
anteriorly; anterior edge rounded, without clear corners. Md (K): Enpl has non-plumose dorsal
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FH,LJKLMN,O

Plate 32. Mikroconchoecia curta sl., female. Carapace: A — lateral; B — dorso-lateral; C — ventro-lateral;
D —ventral; E — both valves from outside: posterior margins. F — FO and Anl. An2: G —Prp and Exp; H — Enp.
| —Lb. J—Md without Cxp. K-Mx. L—-P5. M —P6. N-P7. O-CF.
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FH,IJ K LMNOP

Plate 33. Mikroconchoecia curta s.l., male. Carapace: A — lateral; B — dorso-lateral; C — ventral; D — both
valves from outside: posterior margins. E — FO and Anl. F —Anl: armature of d- and e- setae. An2: G — Prp
and Exp; H —right Enp; | — left hook appendage. J —Lb. K —Md without Cxp. L —Mx. M —P5. N —P6.
O-P7. P-CA and CF.
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seta; Enp2 with long hairs on anterior side. Mx (L), P5 (M), CF (P): similar to thosein female.
P6 (N): Cxp2 with 2 short plumose setae; most of setae on Bsp and Enp1-2 rudimentary; dorso-
lateral seta on Bsp absent; Enp3 with 3 long terminal setae having long hairs distally (cut off in
the drawing). P7 (O): spines on terminal setae invisible. CA (P): rather broad, with rounded
end; has 5 muscle bands.

Remarks. At least three forms (species) of Mikroconchoecia curta s.|. were found
in the analyzed materials. Specimens represented here, in the Pls 32 and 33, are closer in their
structures to Martens' Mikroconchoecia cf. curta (Martens, 1979: fig. 24). They are largest and
have dlightly angled and more developed shoulder vaults (Pls 32B, C, 33B) than in the two
other smaller forms (Fig. 39C, D, G).

The morphology of limbs in al three forms is similar but the smallest males have:
a) right hook appendage on An2 Enp3 with strongly swollen mid-part; b) both hook appendages
with afew small knobs on their surface (Fig. 39H, I); c) relatively larger copulatory appendage
(Fig. 39J). The similar hook appendages are represented in Mller's drawings of M. curta
(Mdaller, 1906a: pl. XXX figs 4, 5).

In this study (Mdller, 1906a: pl. XXX), but in figs 6, 7, the right hook appendages of
two other individuals are also shown, and these are similar to those of the two larger forms of
M. curta s.l. from the Arabian Sea Region. See Pl. 33H, I, Pfor comparison.

Thus, al three forms of M. curta s.|. need detailed study and redescription, most possibly
as separate species.

Fig. 39. Mikroconchoecia curta s.l., other female (A—D) and male (E—J) specimens.
A, E —laterd; B, F —ventra; C — ventro-lateral; D, G — dorso-lateral. An2: H —right Enp; | — left hook appendage.
J-CAand CF.
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Distribution. Mikroconchoecia curta is recorded from all oceans (except the North
Pacific Ocean); geographical rangeis from 60°N to 57°S; predominantly shallow mesopelagic
species, most abundant at depths 50400 m (Angel et al., 2008). In the Arabian Sea Region,
M. curta was found mainly in the southern part of the investigated area (Fig. 40), in 27% of tows.
Maximum abundances were recorded at depths 50-150 m (Fig. 41). The larger specimens were

found at the deeper depths.
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Mikroconchoecia stigmatica (Mduller, 1906)
(Pict. 17; PIs 34, 35; Figs 42, 43)

Conchoecia stigmatica Muller, 1906a, p. 88, pl. XXX figs 22—-28.
Conchoecia stigmatica: Deevey & Brooks, 1980, p. 94, fig. 27.
Microconchoecia stigmatica: Poulsen, 1973, p. 69.
Mikroconchoecia stigmatica: Angel, 1999, pp. 820, 831, fig. 9.80.

1 mm

Pict. 17. Mikroconchoecia stigmatica. A —female; B —male.

Females. L =0.94-1.04 mm (1.00 £ 0.04 mm; N =7); H/L =69.0+ 1.8% (N = 7).

Plate 34A—0O. Carapace (A-D): globose; surface with no striation; rostrum elongated,
strongly bent down; RAG opens about in the middle of posterior margin. FO (E): capitulum of
FO elongated, bare, distally slightly pointed. Anl (E): 3 sensory setae on Anl deeply forked,
fourth seta (on 5" segment) has 1 short and 1 long branches; e-seta with spinules on posterior
sidedistally. An2 (F, G): Prp with medial bulge which has no hairs; longest setae on Exp more
than 1.5 Prp; a and b- setae on Enpl with tiny spines; h-, i- and j- setae somewhat longer than
2 thirds of g-seta. Lb (H): in dorsal projection broad and short; anterior edge almost straight,
with small notch in the middle, and with slightly pointed corners, which are covered with tiny
hairs. Md (1-K): Bsp short, with epipodial setaand plumoselateral seta; Enpl has non-plumose
dorsal setaand 2 ventral setae; Enp2 without long hairs on its anterior side. Mx (L): Bsp with
single seta almost reaching distal edge of Enpl; Enpl elongated, with relatively longer setae
thanin M. curtas.l.inPl. 32K. P5(M): Cxpl covered with rather long hairs; Cxp3 with 6 setae
in ventral group; Bsp has 6 setae in proximal ventral group and 3 setae in distal ventral group.
P6 (N): Cxp2 with 2 plumose setae; dorsal seta on Bsp extremely short and weak, most distal
ventral seta extends beyond distal edge of Enpl. P7 (O): spines on terminal setae invisible.
CF (asinmalein Pl. 35R): broad, with relatively short claws; dorsal seta absent.

Males. L =1.07-1.13mm (1.11 £ 0.03mm; N =7); H/L =58.3+ 1.8% (N = 7).

Plate 35A—R. Carapace (A—C): more elongated than in female; rostrum comparatively
straight; MGGs present. FO (D): capitulum without any spines; slightly narrowed towards
tip. Anl (D, E): a-seta hifurcated, extends beyond proximal edge of 2 segment; c-seta
relatively longer thanin M. curtas.l. (Pl. 33E); e-setawith asinglerow of 7 small pegs; d-seta
bears a few spinules opposite distal pegs on e-seta; b-seta bare. An2 (F—): Prp with medial
bulge covered with tiny hairs; a and b- setae on Enpl have spines; e-seta present; j-seta
has base covered with hairs, hook appendages similar to those of M. curtas.l. in Pl. 33H, I.
Lb (J): indorsal projection narrowed anteriorly; anterior edge straight, with slightly rounded
corners. Md (K, L): Enpl has non-plumose dorsal seta; Enp2 with long hairs on anterior
side. Mx (M), P5 (N), CF (R): similar to those in female. P6 (O): Cxp2 with 2 plumose
setae; most of setae on Bsp and Enpl1-2 shorter than in female; dorsal seta on Bsp extremely
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short; al terminal setae on Enp3 about equal and with long hairs (cut off in the drawing).
P7 (P): longer terminal seta with a double row of spines proximally. CA (Q): rather broad,

with rounded end; has 6 muscle bands.

Distribution. Mikroconchoecia stigmatica isrecorded from all oceans but most records
are from the Atlantic Ocean; geographical range is from 60°N to 54°S but it is very much less
abundant in the tropical |atitudes; mesopel agic species, the adults are most abundant at depths
of 900-1500 m, the juveniles — between 300-900 m. (Angel et al., 2008). In the Arabian Sea
Region, M. stigmatica was found mainly in the central part of the investigated area (Fig. 42),
in 4% of tows. Specimens of this species were found deeper than 500 m except a single record

(one male) in layer 200-250 m (Fig. 43).
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Fig. 43. Occurrence of Mikroconchoecia stigmatica at different
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0.2 mm D.F

E,G,IJ,K,LMN,O
H

0.1 mm

0.1 mm

Plate 34. Mikroconchoecia stigmatica, female. Carapace: A — lateral; B — dorso-lateral; C — ventral; D — both
valves outside: posterior margins. E —FO and Anl. An2: F —Prp and Exp; G —Enp. H —Lb. Md: | —Bsp, Exp;
J —Enp; K —coxal endite and itstoothed edge. L —Mx. M —P5. N—-P6. O —P7.
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Plate 35. Mikroconchoecia stigmatica, male. Carapace: A —lateral; B —ventral; C —both valves outside: posterior
margins. D —FO and Anl. E —Anl: armature of d- and e- setae. An2: F —Prp and Exp; G, H —right Enp; | —left
Enp. J—Lb. Md: K —Bsp, Exp and Enp; L —coxal endite: toothed edge, distal and proximal tooth-lists. M —Mx.
N-P5 O-P6. P-P7. Q—CA. R-CF.
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Genus Orthoconchoecia Granata & Caporiacco, 1949

The main characters of this genus are the following: a) the presence of a series of larger
medial gland cellsalong the posterior margin of carapace; b) one of thetwo lateral setae (c-seta)
on the Enp2 of male An2 is exceptionally long, and in thefemaleinitsplaceisasetaaslong as
Enp2; ¢) b-seta of male Anl has an elongate pad. (Poulsen, 1973).

Thefollowing species of the genus Orthoconchoecia have been identified in the analyzed
material: O. atlantica (Lubbock, 1856); O. secernenda (Vavra, 1906); O. bispinosa (Claus,
1891) and O. striola s.s. (Miller, 1906) (Table 3, Appendices 1, 2).

Key to the species of Orthoconchoecia (adult females and males):

1 L>3mm;
posterior and dorsal margins of carapace form acute angle;
both PDCs without spines;
in malesAnl e-seta and An2 g-seta reaching beyond posterior margin of carapace;
CF with dorsal seta
(PISBC, 36A, C,37A,C, D, G, 0) ciiiiies et e e e e e e O. atlantica

la L<3mm;
posterior and dorsal margins of carapace form almost right angle;
both PDCs with spines;
in malesAnl e-seta and An2 g-seta far shorter;
CF WITNOUL 0OrSal SELA . .. e ittt e e e e e e e e e e e e e e e et e 2

2 Carapace usually with distinct longitudinal striation;
PDCs with strong triangular spines;
in males: capitulum of FO with truncated tip; Anl e-seta has comb with
~ 40 long conical spines placed alternately at almost right angles to seta
(PISBC, 38A,C,39A, C E, F) oo e O. striola s.s.

2a  Carapace without longitudinal striation;
PDCs with less devel oped spines;
in males: capitulum of FO with rounded tip; Anl e-seta comb with
30-50 pairs of short spinesdirected proXimally ..........c.cooiiiiiiiii i e, 3

3 L usually < 2 mm;
in malesAnl e-seta comb with ~ 50 pairs of spines
(ANgel, 1970, P. 147, fIgS 1-3) ... ne ittt e e e O. bispinosa

3a Lusudly >2mm;
in malesAnl e-seta comb with ~ 30 pairs of spines
(Angel, 1970, P. 158, figS 7—9) .unir it e O. secernenda

The two most abundant species, O. atlantica and O. striola s.s., are described bel ow.
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Orthoconchoecia atlantica (Lubbock, 1856)
(Pict. 18; PIs 36, 37; Figs 44, 45)

For synonymy before 1906, see Miiller, 1906a

Conchoecia atlantica: Mller, 1906a, p. 92, pl. V figs 6, 7, pl. XIX figs 17-28; Rudjakov, 1962, p. 189, fig. 9
(male); Deevey, 19683, p. 69, fig. 32; Poulsen, 19693, p. 158.

Orthoconchoecia atlantica: Granata & Caporiacco, 1949, p. 23; Poulsen, 1973, p. 94, fig. 47; Angel, 1999,
pp. 821, 833, fig. 9.87.

Pict. 18. Orthoconchoecia atlantica. A —female; B —male.

Females. L =3.07-3.73 mm (3.43 + 0.13 mm; N = 95); H/L =51.0 + 1.8% (N = 63).

Plate 36A—N. Carapace (A—C): thick, with rough surface; higher in posterior part;
posterior margin straight and forms acute angle with dorsal margin; PDCs rounded; RAG and
LAG inusua places. FO (D): capitulum tapered towards the end; has strong spines proximally
and small distaly; tip rounded. Anl (D): 1% and 2™ segments covered with tiny spines,
4" segment has short hairs on dorsal surface; dorsal setalong, with tiny hairs; sensory setae (a—d)
about one-third of e-seta; e-seta with short spines mainly on posterior side below sensory setae.
An2 (E, G): Prpwith hairs on medial bulge and just posteriorly; a and b- setae with fine spines;
Enp2+3 has long c- (or d-) seta; h-, i- and j- setae thin and comparatively short, covered with
rare hairs proximally. Lb (H): dorsal projection broad, almost rectangular. Md (I, J): epipodial
appendage has strong seta; Enpl with non-plumose dorsal setaand 4 ventral setae (2 plumose);
anterior side of Enp2 with short spines. Mx (K): Enpl has about 12 short spines near distal edge.
P5 (L): Cxp3 with 6 setae in ventral group; Bsp with 7 setae in proximal ventral group (one of
them plumose) and 4 setae in distal group. P6 (M): al setae typical for Conchoeciini present;
3 terminal setae on Enp3 about equal. P7 (N): terminal segment with short spineson its ventral
surface; longer of 2 terminal setae with a double row of spines proximally. CF (asin malein
Pl. 37 O): dorsal seta present.

Males. L =3.07-3.54 mm (3.30 £ 0.11 mm; N = 88); H/L = 46.0 + 1.6% (N = 59).

Plate 37A-0O. Carapace (A—C): H pos amost as high as H_ ; MGGs present. FO (D):
capitulum with small spines proximally and bare distal part. Anl (D, E): 1% and 2™ segments
bare; 4" segment with afew hairs on dorsal surface; e-seta extends beyond posterior margin of
carapace and has comb of ~ 80 paired spines directed proximally and 2 spines directed distally;
also 1 or 2 spines present bel ow the comb; b-setahaslong and narrow oval pad opposite e-comb,
and a few spines proximally and distally from pad; d-seta bears (on level with distal part of
e-comb) aseriesof spinesincreasing in sizedistally. An2 (F—): b-setaon Enpl with long hairs
in its middle part; c-seta on Enp2 very long; e-seta extremely short; g-seta very long, about
equal to e-setaon Anl; h-, i- and j- setae thin, weak and short, j-setawith dlightly swollen base;
right hook appendage evenly curved, with 2 processes on inner side of its base; |eft appendage
smaller and slender; tips of both appendages with long, bent outwards, papillae. Lb (J): dorsal
projection more elongated than in female. Md (K): dorsal seta on Enpl has hairs proximally.
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Plate 36. Orthoconchoecia atlantica, female. Carapace: A —lateral; B —ventral; C —both valvesoutside. D —FO
and Anl. An2: E —Prp and Exp; F, G —left and right Enp. H —Lb. Md: | —Bsp, Exp and Enp; J — coxal endite.
K—-Mx. L-P5 M -P6. N-P7.
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Plate 37. Orthoconchoecia atlantica, male. Carapace: A —lateral; B — ventral; C —both valves outside. D — FO
and Anl. E —Anl: armature of b-, d- and e- setae. An2: F — Prp and Exp; G, H —right and left Enps; | —right
hook appendage. J—Lb. K —Md: Bsp, Expand Enp. L —P6. M —P7. N-CA. O -CF.
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Mx, P5, P7 (M), CF (O): similar to those in female. P6 (L): armature of Bsp and Enpl-2 asin
female but most of setae sightly shorter; 3 terminal setae on Enp3 about equal and with long
hairs. CA (N): elongated, with about 7 muscles and rounded end.

Distribution. Orthoconchoecia atlantica is recorded from al oceans mainly in the
tropical and temperate zones, geographical range in the Atlantic Ocean is 35°N-53°S, in the
Pacific Ocean 50°N-58°S; shallow mesopel agi ¢ specieswith arange of 100-300 m for juveniles
and 400-500 m for adults (Angel et al., 2008). In the investigated area (Fig. 44), O. atlantica
was found in 44% of tows. Maximum abundances were recorded at depths 50-150 m (Fig. 45).
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Fig. 44. Occurrence of Orthoconchoecia atlantica at the stations 900 -
listed in Table 1. Circles represent stations sampled, closed circles 1
represent stations where adults and juveniles of the species were 1000 -

found. 1
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Fig. 45. Occurrence of Orthoconchoecia atlantica at different i

depths. X-axis represents the number of records of the species as 1400 4
apercentage of thetotal number of tows (Table 2) in the corresponding 4
layers. 1500 -
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Orthoconchoecia striola s.s. (Mdiller, 1906)
(Pict. 19; PIs 38, 39; Figs 46, 47)

Conchoecia striola Mller, 1906a, p. 91, pl. XVII1 figs 11, 20-24.
Orthoconchoecia striola: Poulsen, 1969a, p. 157; 1973, p. 85, fig. 42.
Orthoconchoecia striola striola: Martens, 1979, p. 353, figs 25, 26.

o,

| g i
o g 1 mm

Pict. 19. Orthoconchoecia striolas.s. A —female; B —male.

Females. L =212-2.48 mm (2.34 = 0.09 mm; N = 30); H/L =49.3 £ 1.8% (N = 26).

Plate 38A—0. Carapace (A—C): higher in posterior part; with longitudinal striation,
which is often amost invisible; PDCs extend into strong triangular spines (right spine longer
than left); RAG and LAG about in usual places. FO (D): capitulum thickened proximally,
narrows towards rounded tip and with short spines on ventral surface and on dorsal posteriorly.
Anl (D): surface of 1% segment and proximal part of 2" covered with short spines; dorsal seta
long; sensory setae (a—d) about one-third of e-seta; the latter with short spinules on posterior
(distally from sensory setae) and anterior sides. An2 (E-G): Prp with hairson medial bulge and
posteriorly from it; Enpl with pointed processus mamillaris, a and b- setae bear fine marginal
spines; End2+3 with ¢c- or d-seta, which is longer than this segment and furnished with tiny
spines; h-, i- and j- setae with elongated shafts which have slightly swollen bases; all three
setae covered with short spines proximally. Lb (H): in dorsal projection rather broad, narrows
anteriorly, with almost straight anterior edge. Md (I, J): Bsp with epipodia appendage having
seta; Enpl has non-plumose dorsal setaand 4 ventral setae (2 of them very short); anterior side
of Enp2 with short spines. Mx (K): Bsp with single setanot reaching distal edge of Enpl; Enpl
with about 1012 tiny spines near distal edge. P5 (L): Cxp3 with 6 setae in ventral group; Bsp
has 7 setae in proximal ventral group (one of them plumose) and 3 setae in distal ventral group.
P6 (M): non-plumose dorsal seta shorter than half Enpl; 3 terminal setae on Enp3 about equal
length. P7 (N): longer of 2 terminal setae with a double row of spines proximally. CF (O): no
dorsal seta.

Males. L =1.98-2.26 mm (2.11 £ 0.07 mm; N = 50); H/L =43.9 + 1.8% (N = 29).

Plate 39A—Q. Carapace (A—C): moreelongated and lesstapered anteriorly thaninfemale;
posterior margin amost straight and formsalmost right angle with dorsal margin; MGGs present.
FO (D): capitulumbroad, withtruncatedtip, coveredwithhairsasinfemale. Anl(E, F): e-setahas
comb with ~ 40 rather long conical spinesplaced alternately at almost right anglesto seta; d-seta
withtiny spinesoppositedistal part of e-comb; b-setahasoval pad anddistally fromitadoublerow
of spines. An2 (G—-l): medial bulge with no spines; c-setaon Enp2 very long; e-seta present; h-,
I- and j- setaewith elongated shaftsand covered with short spinesproximally; only j-setashaft has
slightly swollen base; right hook appendage strongly but smoothly curved, left one smaller and
less curved, both appendagesending intiny papillae. Lb (J): indorsal projection more elongated
thaninfemae. Md (K): Bsp more elongated thanin female. Mx (K), P5 (M), P7 (O), CF (Q):
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Plate 38. Orthoconchoecia striola s.s., female. Carapace: A — lateral; B — ventral; C — both valves outside:
posterior margins. D —FO and Anl. An2: E —Prp and Exp; F, G —Enp. H —Lb. Md: | —Bsp, Exp and Enp;
J — coxal endite: toothed edge, distal and proximal tooth-lists. K —Mx. L —=P5. M —P6. N-P7. O -CF
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Plate 39. Orthoconchoeciastriolas.s., male. Carapace: A —lateral; B —ventral; C —both valves outside: posterior
margins. D —FO. E—-Anl. F—Anl: armature of b-, d- and e- setae. An2: G —Prp and Exp; H —right Enp; | —Ieft
hook appendage. J—Lb. K —Mdwithout Cxp. L —Mx. M —=P5. N—-P6. O—-P7. P-CA. Q-CFk
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similar to those in female. P6 (N): most of setae on Bsp and Enp1-2 shorter than in female,
especially dorsal setaon Bsp which does not reach distal edge of this segment; all terminal setae
on Enp3 about equal and with long hairs. CA (P): with straight anterior margin and convex
posterior one; has 6-7 muscle bands.

Remarks. Orthoconchoecia striola is very close to O. secernenda and differs from
it mainly by larger posterior dorsal spines and the presence of longitudinal striation on the
carapace surface. Males are readily differentiated in armature of Anl e-seta (Angel, 1970;
Poulsen, 1973). Females of O. striola may confuse with females of O. secernendain caseswhen
the longitudinal striation is almost invisible. One more closely-related species, O. bispinosa, is
similar to O. secernenda but has smaller sizes.

Specimens of O. striola s.s. from the Arabian Sea Region are similar in length to those
described by Muller (1906a) and Poulsen (1973) from the Indian Ocean and tropical region
of Pacific, but smaller than individuals from the East Pacific Ocean (Mdller, 1906a: p. 91,
females 2.8-3.0, male 2.6 mm; Poulsen, 1973: table 10, females 2.6-2.9, males 2.4-2.6 mm).
Most possibly the larger specimens of O. striola are another species.

Distribution. Orthoconchoecia striola is recorded from the Indian and Pacific Oceans,
mainly in tropical zone, records from the Atlantic Ocean unknown; “occurs with about the
same frequency and abundance right from 20 m and down to 2000 m; the highest figures are
for 3001000 m” (Poulsen, 1973). In the investigated area (Fig. 46), O. striola s.s. wasfound in
18% of tows. Maximum abundances were recorded at depths 50-300 m (Fig. 47).
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Fig. 46. Occurrence of Orthoconchoecia striola s.s. at the stations  ggg -
listed in Table 1. Circles represent stations sampled, closed circles _
represent stations where adults and juveniles of the species were 1000
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Fig. 47. Occurrence of Orthoconchoeciastriolas.s. at different depths. 1400 4
X-axis represents the number of records of the species as a percentage .
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Genus Paraconchoecia Claus, 1890

This genus is one of the most doubtful in the tribe Conchoeciini and needs revision.
After Poulsen (1973), the main genus character is the presence of long outstanding hairs on the
proximal half of female Anl e-seta.

Seven species have been identified in the analyzed material: P. allotherium (Mduller,
1906); P. cophopyga (Mdiller, 1906); P. echinata (Mdller, 1906); P. inermis Claus, 1890;
P. mamillata (MUller, 1906); P. oblonga Claus, 1890, forms A and B; P. spinifera Claus, 1890
(Table 3, Appendix 1, 2). Four of these species, P. allotherium, P. echinata, P. inermis and
P. oblonga, are described below, including two forms of P. oblonga presented separately.

The general characters of Paraconchoecia species described herein are the following:

Carapace is elongated (H < 45% of L), with distinct anterior ventral striation; Md Enpl
with 3 or 4 setae; CF without unpaired dorsal seta.

Femal es. FOisclearly divided on stem and capitulum, the latter slightly bent downwards;
e-seta on Antl with long outstanding hairs on proximal half of the anterior margin.

Males. Anl e-seta has a comb of long, paired spines directed proximally, and a few
spines directed distally below comb; b-seta opposite e-comb with a double row of densely
placed short spines or rather large finger-like spines; ventral termina seta on P6 Enp3 thinner
and has no long hairs.

Thekey to al speciesof Paraconchoecia identified in theinvestigated material is presented
below. In the species P. cophopyga, P. mamillata and P. spinifera, which are not described in
detail in the present book, only carapace characteristics (Fig. 48) are used for identification.

Key to the species of Paraconchoecia (adult females and males):

1 RAG moved dorsally on pOSLErior Margin .........oceeueoeniie e e e e e e e 2
la RAGinusua place near PVC or moved anteriorly onventral margin ............cccocveeeenn e, 3

2 L <2mm;
carapace with cellular sculpture; left PDC and right posterior margin with tubercles;
LAG and RAG open on these tubercles (Fig. 48A,B) ...covviiii e P. mamillata

2a L>3mm;
carapace with longitudinal striation; tubercles absent;

LAG openin usua place near PDC on dorsal margin (Fig.48C) .............c.ueee.. P. cophopyga
3 Shoulder vaults strongly developed and sharp-edged (Fig. 48D, E) ..................... P. spinifera
3a  Shoulder vaults not sharp-edged ........c.oov i e e 4
4 PDCs with no spines, these cornersrounded (PIS 7A, 44A, B, 45A,C) ................... P.inermis
4a  Right PDC with sping, left rounded .............ccooiiiiiiii e e e e e e 5

5 PVCsclear;
in females: Anl with short dorsal seta; tip of FO capitulum rounded,;
in males: Anl b-seta with a double row of large, closely set, finger-like spines
(PISTA, 42A, D, 43A B, F) oot e e e e e P. echinata

5a PVCswell rounded;
in females: Anl with long dorsal seta; tip of FO capitulum pointed;
in males: Anl b-seta with double row of densely placed fine spines directed distally ............. 6
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6 Shoulder vaults relatively weak;
Md Enpl with 4 ventral setae;
longer disto-ventral seta on Md End2 powerful and furnished with long strong teeth;
2" to 4™ claws of CF larger and curved (espeC|aIIy 4‘“) last 4 claws short and straight
(PIs7A,40A,1, N, 41A, L, R) ... .. P. allotherium

6a  Shoulder vaults well developed;
Md Enpl with 3 ventral setae,
longer disto-ventral setaon Md End2 and its armature visibly weaker;
2" to 5" claws of CF larger and curved (especially 51), last 3 claws short and straight ........... 7

7 RAG opensin usual place near PVC;
CF with relatively long and narrow 1% to 5 claws
(PIS7A, 46A, C, N, A7TA, CT) oo e e eeeeeen 2 PoODlONQAR, fOrM A

7a  RAG moved anteriorly;
CF with more powerful and shorter 1% to 5" claws
(PISTA, 48A, M, 49A, C, Q) crrriit it e e e e e e e e e P. oblonga, form B

Fig. 48. Carapace outlines of the species of genus Paraconchoecia identified in the analyzed material but
not described in detail in the present book. P. mamillata, female (A) and male (B). P. cophopyga, mae (C).
P. spinifera, female: lateral (D) and anterior (E) views.
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Paraconchoecia allotherium (Mdller, 1906)
(Pict. 20; PIs 40, 41; Figs 49, 50)

Conchoecia allotherium Mller, 1906a, p. 59, pl. XI figs 15-19.

Conchoecia allotherium: Deevey, 1974, p. 361, fig. 2j—n; 1982, p. 479, figs 8, 9a—d, f—k, 10b—d.
Paraconchoecia allotherium: Poulsen, 1973, p. 23, fig. 7; Angel, 1999, pp. 821, 834, fig. 9.92.
Not Paraconchoecia gerdhartmanni: Martens, 1979, p. 334, figs 15, 17.

Pict. 20. Paraconchoecia allotherium. A —female; B —male.

Females. L =1.51-1.70 mm (1.60 + 0.05 mm; N = 16); H/L = 39.3 £ 2.4% (N = 15).

Plate 40A—N. Carapace (A—C): elongated, slightly tapered anteriorly, with rather long
narrow rostrum; has posterior dorsal spine and 1-2 smaller additional spines on right valve;
PV Cs well rounded; shoulder vaults relatively weak; LAG and RAG in usua places. FO (D):
capitulum covered with short hairs, pointed, its ventral side has swelling distally. Anl (D):
long and slim; with very long dorsal seta having fine spines; e-seta has long outstanding hairs
on proximal half of its anterior side and short spines distally; posterior side of e-setawith hairs
decreasing in size distally, below sensory setae. An2 (E, F): medial bulge on Prp weak and
bare; a and b- setae on Enpl with tiny spines; g-seta slightly flattened distally and bearing
spinules. Lb (G): in dorsal projection slightly tapered anteriorly, anterior edge almost straight
with rounded corners. Md (H, 1): Bsp elongated, its epipodial appendage with very small
seta; Enpl has non-plumose dorsal seta and 4 ventral setae; longest seta on ventral side of
Enp2 powerful and furnished with long strong teeth. Mx (J): Bsp with single seta reaching
dlightly over half of Enpl; Expl with 6 setae on anterior side (2 of them plumose), 3 setae on
posterior, lateral seta and group of small spines near distal edge. P5 (K): Cxpl-2 covered with
long hairs; Cxp3 with 6 setae in ventral group; Bsp has 6 setae in proximal ventral group (one
of them plumose) and 3 setae in distal ventral group. P6 (L): Cxpl covered with long hairs;
Bsp with 5 rather long plumose ventral setae, plumose dorso-lateral seta and short dorsal seta.
P7 (M): longer termina seta with a double row of tiny spines proximally; second seta very
short, ~2 lengths of terminal segment. CF (N): 2" to 4" clawslarger and curved (especially 4");
5 to 8" claws short and straight; unpaired dorsal seta absent.

Males. L = 1.42-1.51 mm (1.46 + 0.03 mm; N = 14); H/L = 40.4 + 1.2% (N = 11).

Plate 41A—-Q. Carapace (A—C): ventral and dorsal margins almost parallel; in
ventral view rostrum visibly broader than in female; MGGs present. FO (D): capitulum
elongated, slightly thickened distally; with rounded tip; covered with very short hairs
ventrally and dorsally. Anl (E, F): e-seta with comb consisting of ~ 30 pairs of long
pointed spines (distal spines slightly shorter than others) directed proximally and
1-2 pairs of very short spines directed distally; b-seta opposite distal part of e-comb
has rather short double row of densely placed fine spines directed distally, and below
these a few rarerly placed spinules; d-seta with a few spinules opposite e-comb.
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Plate 40. Paraconchoecia allotherium, female. Carapace: A — lateral; B — ventral; C — both valves outside. D —
FO and Anl. An2: E —Prpand Exp; F —Enp. G—Lb. Md: H—Bspand Exp; | —Enp. J—Mx. K —-P5. L —P6.
M —P7. N-CF
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Plate 41. Paraconchoecia allotherium, male. Carapace: A —lateral; B —ventral; C —both valves outside. D —FO.
E —Anl. F—Anl: armature of b-, d- and e- setae. An2: G — Prp and Exp; H, | —left and right Enps; J — left hook
appendage. K —Lb. L —Mdwithout Cxp. M —Mx. N-P5. O-P6. P-P7. Q—-CA. R-CFk
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An2 (G-J): inner surface of Prp bare; a and b- setae with tiny spines; e-seta rather long; right
hook appendage strongly curved, its middle part not swollen; left appendage far smaller, bent
at almost right angle, ailmost straight distally, has bulge on the knee; both appendages with
2 small processes on inner side of bases and rounded tips. Lb (K): in dorsal projection more
elongated than in female. Md (L): Bsp more elongated than in female; Enpl with plumose
dorsal seta. Mx (M), P5 (N), P7 (P), CF (R): similar to those in female. P6 (O): all setae on
Bsp and Enp1-2 shorter than in female; most distal ventral seta on Bsp reaching about half
Enpl; ventral terminal seta on Enp3 thinner and hasno long hairs. CA (Q): elongated, straight,
dightly narrowed proximally, with rounded tip; has 4 muscle bands.

Remarks. Except the weaker shoulder vaults and small additiona spines on right PDC,
P. allotheriumis very smilar outwardly to P. oblonga, form A (Pls 7A, 46A-C, 47A—C), but it has
many differencesin the structure of appendages, which arethefollowing: a) different shapes of FO
capitulums in both sexes; b) shorter and thickened distal parts of b-, d- and e- setae on male Anl,;
c) differing shapes of hook appendages on male An2; d) 4 ventra setae on Enpl of Md; €) far more
powerful one of two ventral setae (whichislonger) on Md Enp2 and its armature; f) visibly longer
distal ventra setae on Bsp of male P6; g) different structure of CF. See these in the PIs 40, 41, and
for comparison, in Pls46, 47.

Distribution. Paraconchoecia allotherium is recorded from all oceans; geographical
range is from 28°N to 40°S; shallow mesopel agic species, most abundant at depths 100-500 m
(Angél et a., 2008). In the Arabian Sea Region, adult males and females of P. allotherium were
found in the southern part of theinvestigated area (Fig. 49), in 7% of tows. Maximum abundances
were recorded at depths 200-500 m (Fig. 50).
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Fig. 49. Occurrence of Paraconchoecia allotherium at the stations 900 +
listed in Table 1. Circles represent stations sampled, closed circles 1000 :
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Fig. 50. Occurrence of Paraconchoecia allotherium at different ]
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Paraconchoecia echinata (Mdller, 1906)
(Pict. 21; Pls 42, 43; Figs 51, 52)

Conchoecia echinata Miller, 19063, p. 61, pl. X figs 14-24.

Conchoecia echinata: Poulsen, 1969a, p. 147; Deevey, 1970, p. 806, figs 3, 4.

Paraconchoecia echinata: Poulsen, 1973, p. 21, fig. 6; Angel, 1999, pp. 821, 834, fig. 9.97.
“Paraconchoecia” echinata: Martens, 1979, p. 340, fig. 20 (male).

Pict. 21. Paraconchoecia echinata. A —femae;, B —male.

Females. L =1.89-2.06 mm (1.96 = 0.05 mm; N = 16); H/L =41.0 + 1.6% (N = 12).

Plate 42A—N. Carapace (A—C): elongated, tapered anteriorly, with pointed spine on PDC
of right valve; posterior margin amost straight and forms almost right angles with dorsal and
ventral margins, LAG and RAG in usual places, small LGGs present and open on posterior
margins of both valves just below PDCs. FO (D): large (in comparison with Anl), projected
well beyond terminal segment of An1; capitulum with very short hairsmainly on ventral surface.
Anl (D): smal and weak, with short dorsal seta on 2" segment; e-seta has arow of long hairs
on proximal half of its anterior side, and this row shorter than in females of P. allotherium
and P. oblonga (Pls 40D, 46D, 48D); below sensory setae e-seta bears short spines mainly on
posterior side. An2 (E, F): inner surface of Prp bare; Enpl with a-seta as long as about half of
b-seta, and b-seta thin and long. Lb (G): in dorsal projection tapers anteriorly; with rounded
anterior edge. Md (H, 1): Bsp has epipodial appendage with seta bearing tiny spines; Enpl has
non-plumose dorsal seta and 4 ventral setae (2 of them far shorter than 2 others). Mx (J): Bsp
with single seta reaching over half of Enpl; Expl with 6 setae on anterior side (all setae non-
plumose), 3 setae on posterior, and group of spines near distal edge; Enp2 with long hairs on
its disto-anterior surface. P5 (K): Cxpl covered with long hairs, Cxp3 with 6 setae in ventral
group; Bsp with 6 setae in proximal ventral group (one of them plumose) and 3 setae in distal
ventral group. P6 (L): Cxpl-2 covered with long hairs; Bsp with 5 long plumose ventral
setae, plumose dorso-lateral seta and dorsal seta reaching almost half Enpl. P7 (M): longer
terminal setawith double row of tiny spines proximally. CF (N): with powerful 1% to 4" claws;
remaining 4 claws considerably shorter and weaker; unpaired dorsal seta absent.

Males. L =1.65-1.79 mm (1.73 £ 0.05 mm; N = 14); H/L =41.5+ 1.1% (N = 13).

Plate 43A—R. Carapace (A—C): similar to female, but dightly less elongated, with
straight posterior margin and without LGGs; MGGs present. FO (D): capitulum with round
end, slightly curved, covered with short hairs proximally. Anl (D—-F): a-seta relatively short,
not reaching proximal edge of 2" segment; e-seta with comb consisting of 17-18 pairs of long
finger-like teeth directed proximally and 2 pairs of spines directed distally just below comb;
b-seta has a single small process on its surface a quarter of way down its length, and opposite
distal part of e-comb a short double series of rather large, closely set, finger-like spines, which
are larger in the middle of series; the number of these spines different in each of rows and in
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Plate 42. Paraconchoecia echinata, female. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D —-FOandAnl. An2: E —Prp and Exp; F —Enp. G —Lb. Md: H —Bsp, Exp and Enp; | — coxal endite: toothed
edge and distal tooth-list. J—Mx. K-P5. L —P6. M —P7. N-CF.
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Plate 43. Paraconchoecia echinata, male. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D — FO and Anl. Anl: E — armature of b-, d- and e- setae; F — other specimen: armature of e-seta. An2:
G — Prp and Exp; H, | —left and right Enps; J — left hook appendage. K —Lb. L —Md without Cxp. M —Mx.
N-P5 O-P6. P-P7. Q—CA. R-CF.
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different specimens, and can be from 3 to 12; dlightly distally from series of spines b-seta bears
atriangular, short, pointed spine; d-seta bare. An2 (G-J): inner surface of Prp bare; a and b-
setae on Enpl slender and long; ¢- and d- setae short; e-seta present; h-, i- and j- setae bare and
have narrow shafts; right hook appendage large, strongly curved, with 2 finger-like processes
oninner side of base; |eft appendage far smaller, with distal part bent up; both appendages have
rounded tips with very small papillae. Lb (K), Mx (M), P5 (N), P7 (P), CF (R): similar to
those in female. Md (L): Bsp more elongated than in female; Enpl with plumose dorsal seta;
all ventral setae on Enpl non-plumose. P6 (O): all setae on Cxp, Bsp and Enp1-2 shorter than
in female; ventral terminal seta on Enp3 thinner and has no long hairs (cut off in the drawing).
CA (Q): rather short, with widened mid-part and rounded end; has 4 muscle bands.

Distribution. Paraconchoecia echinata is recorded from all oceans, mostly from the
tropical latitudes; predominantly shallow mesopel agi ¢ speciesinhabiting subthermoclinewaters
between 100-300 m (Angel et a., 2008). In the Arabian Sea Region, P. echinata was found
mainly in the south-western part of the investigated area (Fig. 51), in 7% of tows. Maximum
abundances were recorded at depths 100-300 m (Fig. 52).
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Fig. 51. Occurrence of Paraconchoecia echinata at thestationslisted  ggg
inTable 1. Circles represent stations sampled, closed circlesrepresent i
stations where adults and juveniles of the species were found. 1000 4
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Fig. 52. Occurrence of Paraconchoecia echinata at different depths. 1400 -
X-axis represents the number of records of the species as a percentage 4
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Paraconchoecia inermis Claus, 1890
(Pict. 22; Pls 44, 45; Figs 53, 54)

For synonymy before 1906, see Miiller, 1906a.

Conchoecia inermis: Muller, 19063, p. 62, pl. IX figs 2628, pl. X figs4—7, pl. XI fig. 25; Poulsen, 1969a,
p. 148; Deevey & Brooks, 1980, p. 81, fig. 19.

Paraconchoecia inermis; Poulsen, 1973, p. 20, fig. 5; Angel, 1999, pp. 821, 833, fig. 9.99.

Pict. 22. Paraconchoeciainermis. Male.

Females. L =1.96-2.15 mm (2.07 = 0.08 mm); H/L = 38.6 £ 1.6%; N = 4.

Plate 44A—-L. Carapace (A, B): elongated; ventral and dorsal margins amost parallel;
posterior margin straight and forms almost right angles with dorsal and ventral margins; both
PDCsbroadly rounded; RAG in usual place; LAG openson posterior margin just bel ow carapace
fusion. FO (C): capitulum long and narrow, slightly widened distally, bent downwards, covered
with short hairsmostly on ventral surface and on dorsal one proximally. Anl(C): withvery long,
bare dorsal seta which is aslong as 1% and 2™ segments together; e-seta has long outstanding
hairs on proximal half of its anterior side and short spines distally; posterior side of e-setawith
hairs decreasing in size distally. An2 (D, E): medial bulge on Prp weak and bare; a and b-
setae on Enpl rather long, but slender and bare; g-setawell flattened distally and bears marginal
spinules. Lb (F): in dorsal projection strongly tapered anteriorly; with hairs laterally; anterior
edge well rounded. Md (G): Bsp elongated, with short lateral seta; its epipodial appendage
bears rather long seta; Enpl has non-plumose dorsal seta and 4 ventral setae (2 of them are
short). Mx (H): Bsp with single seta reaching over the half of Enpl; Enpl with 6 setae on
anterior side (all setae non-plumose), 3 setae on posterior, 1 lateral setaand group of more than
15 small spines near distal edge. P5 (1): Cxpl covered with long hairs, Cxp2 furnished with
short spines; Cxp3 with 6 setae in ventral group; Bsp has 6 setae in proximal ventral group (one
of them plumose) and 3 setae in distal ventral group. P6 (J): Cxpl-2 covered with long hairs;
all setae typical for Conchoeciini present. P7 (K): terminal segment with tiny spines distally;
spines on terminal setae invisible. CF (L): 8" claw distinctly slenderer than others; unpaired
dorsal seta absent.

Males. L =1.87-2.03 mm; H/L =38.9+ 0.7%: N = 2.

Plate45A—-S. Carapace(A—C): similar tothatinfemale; MGGspresent. FO (D): capitulum
bare, long, more than half of Anl shaft; its distal half slightly widened, the end rounded.
Anl (D, E): a-seta reaches sightly over proximal edge of 2" segment; c-seta long, about as
long as 2™ segment; e-seta with comb of more than 80 pairs of long, thin, pointed, hair-like
spines directed proximally, distal spines of comb slightly shorter than others; just distally of
comb there are 57 pairs of fine spines directed distally; b-seta opposite distal part of e-comb
has rather short double row of densely placed fine spines directed distally; d-seta with a few
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Plate 44. Paraconchoecia inermis, female. Carapace: A — lateral; B — both valves outside: PDCs. C — FO
and Anl. An2: D — Prp and Exp; E —Enp. F—Lb. G —Md without Cxp. H —Mx. | —P5. J-P6. K —P7.
L —CF
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Plate 45. Paraconchoeciainermis, male. Carapace: A —lateral; B —ventral; C —both valvesoutside. D —FO and
Anl. E —Anl: armature of b-, d- and e- setae. An2: F —Prp and Exp; G, H —right and left Enps; | — right hook
appendage. J—Lb. Md: K —Bsp and Exp; L — Enp; M — coxal endite: toothed edge, distal and proximal tooth-
listss. N—Mx. O-P5. P-P6. Q—-P7. R—CA. S-CF.
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tiny spines opposite e-comb. An2 (F-): inner surface of Prp bare; & and b- setae relatively
long, slender and bare; c- and d- setae short; e-seta present; h-, i- and j- setae bare, thin, as
long as third of g-seta; f- and g- setae flattened distally and have marginal spinules; right
hook appendage long, narrow, strongly curved backward, its mid-part swollen; |eft appendage
smaller, far less curved, almost straight distally; both appendages with rounded tips having tiny
terminal papillae. Lb (J): in dorsa projection more elongated, and with shorter lateral hairs
thaninfemale. Md (K, L): Bsp more elongated than in female; Enpl with plumose dorsal seta.
Mx (N), P5 (O), P7 (Q), CF (S): similar to those in female. P6 (P): al setae on Cxp, Bsp and
Enpl-2 shorter than in female, especially 3 distal ventral setae on Bsp; ventral terminal setaon
Enp3 thinner, and has no long hairs (cut off in the drawing). CA (R): with widened mid-part;
narrows towards end that is rounded; has 4 muscle bands.

Distribution. Speciesisrecorded from all oceans mostly in the temperate and tropical
latitudes; geographical range is from 50°N to 35°S, most records are from latitudes < 35°;
mesopel agi ¢ species, most abundant at depths 400-800 m in temperate | atitudes and 300-600 m
in lower latitudes (Angel et al., 2008). In the investigated area, P. inermis was found only at two
stations (Fig. 53), at depths up to 500 m (Fig. 54).
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Fig. 53. Occurrence of Paraconchoeciainermisat the stationslisted 900 -
inTable 1. Circles represent stations sampled, closed circlesrepresent .
stations where adults and juveniles of the species were found. 1000
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Fig. 54. Occurrence of Paraconchoecia inermis at different depths. 1400 -

X-axis represents the number of records of the species as a percentage .
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Paraconchoecia oblonga Claus, 1890; form A
(Pict. 23; Pls 46, 47; Figs 55, 56)

For synonymy before 1906, see Miiller, 1906a.

Conchoecia oblonga, Form a: Mller, 19063, p. 58, pl. IX figs 11-12, 16-25; Skogsberg, 1920, p. 617, fig. CXV1;
Deevey, 19683, p. 33, figs 10, 11 (A and B forms); 1982, p. 479, figs 9e, 10a, e, f.

Paraconchoecia oblonga: Poulsen, 1973, p. 16, fig. 4, Martens, 1979, p. 337, fig. 16; Angel, 1999, pp. 821, 834,
fig. 9.103.

Pict. 23. Paraconchoecia oblonga, formA. A —female; B —male.

Females. L =1.51-1.77 mm (1.63 + 0.06 mm; N = 15); H/L = 39.7 + 1.7% (N = 13).

Plate 46A—N. Carapace (A—C): elongated, sightly tapered anteriorly; has posterior dorsal
spine on right valve; PV Cs rounded; shoulder vaults well developed; LAG and RAG in usua
places. FO (D): capitulum pointed, covered with very short hairs mainly on ventral surface and
posteriorly on dorsal, slightly broader than in female of P. allotherium (PI. 40D). Anl (D): has
very long bare dorsal seta, which islonger than total length of 1% and 2" segments; e-seta has
long hairs (rarer and longer thanin P. allotheriumin Pl. 40D) on proximal half of itsanterior side
and short spines mainly on posterior side below sensory setae; these hairs decreasing distally.
An2 (E, F): inner surface of Prp bare; a and b- setae on Enpl with amost invisible spines,
aseta only dightly longer than half of b-seta. Lb (G): in dorsal projection slightly tapered
anteriorly. Md (H, 1): epipodial appendage on Bsp with extremely small seta; Enpl has non-
plumose dorsal seta and 3 ventral setae; longest seta on ventral side of Enp2 and its armature
visibly weaker than in P. allotherium (PI. 401). Mx (J): has a group of spines near distal edge
of Enpl. P5 (K): Cxpl covered with long hairs, Cxp3 with 6 setae in ventral group; Bsp has
6 setae in proximal ventral group (one of them plumose) and 3 setae in distal ventral group.
P6 (L): both endites of Cxp covered with hairs. P7 (M): both terminal setae with a double
row of tiny spines proxymally; shorter seta relatively longer than in P. allotherium (Pl. 40M).
CF (N): 2" to 5" claws visibly larger than 6-8"; 5" claw strongly curved and in addition has
stronger secondary teeth than those on other claws; unpaired dorsal seta absent.

Males. L =1.32-1.44 mm (1.38 £ 0.03 mm; N = 17); H/L = 43.5 £ 0.8% (N = 10).

Plate 47A—T. Carapace (A—C): ventral and dorsal margins almost parallel; in ventral
view rostrum visibly broader than in female. FO (D, E): capitulum elongated, a little broader
proximally, slightly bent upwards, with rounded tip; has a double row of spines ventrally and
short spines on proximal half dorsally. Anl (D, F): e-seta comb consists of ~ 30 pairs of
pointed spines directed proximally; distal spines of comb shorter than proximal; just distally
of comb there are 3 pairs of fine spines directed distally; b-seta opposite distal part of e-comb
has rather short double row of densely placed fine spines directed distally, and further a few
rarely placed tiny spines; d-seta with a few tiny spines opposite e-comb. An2 (G-J): inner
surface of Prp bare; b-seta almost two times longer than a-seta; e-seta extremely short; right
hook appendage strongly curved, its middle part swollen; left appendage far smaller, bent
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Plate 46. Paraconchoecia oblonga, form A, female. Carapace: A — lateral; B — ventral; C — both valves outside.
D —FO and Anl. An2: E —Prp and Exp; F —Enp. G —Lb. Md: H —Bsp and Exp; | —Enp. J—Mx. K —P5.
L-P6. M -P7. N-CF.
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Plate 47. Paraconchoecia oblonga, form A, male. Carapace: A — lateral; B — ventral; C — both valves outside.
D —-FO and Anl. E —FO ventrally. F —Anl: armature of b-, d- and e- setae. An2: G — Prp and Exp; H, | —left
and right Enps; J —left hook appendage. K —Lb. Md: L —Bsp, Exp and Enp; M — coxal endite; N — coxal endite:
toothed edge. O —Mx. P—P5. Q—-P6. R-P7. S—CA. T-CF.
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at amost right angle, its distal part almost straight and relatively longer and thinner than in
male of P. allotherium (PI. 41J), has bulge on the knee; both appendages with a small process
on inner side of bases and with rounded tips. Lb (K), Mx (O), P5 (P), CF (T): similar to those
infemale. Md (L—N): Bsp more elongated than in female; Enpl with non-plumose dorsal seta.
P6 (Q): al setae on Bsp and Enpl-2 shorter than in female; 3 distal ventral setae on Bsp far
shorter than in P. allotherium (Pl. 410); ventral terminal seta on Enp3 thinner and has no long
hairs. P7 (R): adouble row of spines on longer terminal seta not visible. CA (S): elongated,
straight, with obliquely truncated tip; has 5 muscle bands.

Remarks. According to Muller (1906a) there are two forms P. oblonga: form A which
has RAG opening at the usual place near the PVC, and form B having this opening dlightly
anteriorly. Preliminary investigations on these two forms suggest they are not specifically
different (Deevey, 1968a; Angel et al., 2008). However, the Arabian Sea specimens of
P. oblonga, forms A and B, have some distinguishing characters in addition to the position of
RAG (see Remarks, p.131), and need redescription as separate species.

Distribution. Paraconchoecia oblonga (including both forms A and B) is a common
and widespread species, recorded from al oceans; mostly at the lower latitudes than 40°, epi-
and mesopelagic species, most abundant at depths 100-300 m (Angel et a., 2008). There are
some observations suggesting a shallower distribution of form A (Angel, 1969). In the Arabian
Sea Region, adult specimens of P. oblonga, form A, were found mainly in the southern part of the
investigated area (Fig. 55), in 7% of tows, and the main part of its population were recorded at
shallower depths than that of form B (Figs 56, 58).
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Fig. 55. Occurrence of Paraconchoecia oblonga, form A, at the 900 -~
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Paraconchoecia oblonga Claus, 1890; form B
(Pict. 24; Pis 48, 49; Figs 57, 58)

Conchoecia oblonga, Form b: Mller, 1906a, p. 58, pl. IX figs 13, 24?; Deevey, 1968a, p. 33, figs 10, 11 (A, B
forms).

Paraconchoecia oblonga: Poulsen, 1973, p. 16, fig. 4 (A, B forms).

A p—. . 1 mm

Pict. 24. Paraconchoecia oblonga, form B. A —female; B —male.

Females. L =1.65-1.75 mm (1.69 = 0.04 mm; N = 6); H/L =40.0 = 2.5% (N = 3).

Plate 48A—M. Carapace (A—C): elongated; posterior dorsal spine with small, slender,
basal spine; LAG in usual place, RAG moved anteriorly. FO (D): capitulum relatively longer
and narrower thaninformA (Pl. 46D). Anl (D): haslong dorsal setafurnished with fine spines;
this seta shorter than total length of 1% and 2™ segments. An2 (E, F): b-setaon Enpl relatively
shorter than in form A (Pl. 46F). Lb (G): in dorsa projection with ailmost straight anterior
edge. Md (H), Mx (l), P5—P7 (J-L): similar to thosein form A. CF (M): 1% to 5" claws more
powerful and relatively shorter than in form A (PI. 46N).

Males. L =1.42-1.51 mm (1.48 + 0.03 mm; N = 8); H/L =43.8 + 0.9% (N = 6).

Plate 49A—Q. Carapace (A—C): basal spine near PDC invisible (or missing); LAG in usual
place, RAG moved anteriorly; MGGs present. FO (D): capitulum similar to that in male of
formA (Pl. 47D, E). Anl1 (D, E): similar to that inform A, but just distally of e-comb, furnished
with 1-2 pairs of spines, witch are larger than in form A (Pl. 47F). An2 (F-): b-setaon Enpl
relatively shorter than in form A (Pl. 47H, 1); left hook appendage has less devel oped bulge on
the kneethaninformAin Pl 47J. Lb (J), Md (K), Mx (L), P5—P7 (M-0O), CF (Q): similar to
that infemale. CA (P): similar to that in form A.

Remarks. Arabian Sea specimens of P. oblonga, form B, differ from those of form A
generally by the following characters observed in both sexes. a) position of RAG somewhat
anterior from PV C; b) the presence of small basal spine on PDC; c) relatively shorter b-seta on
Enpl of An2; d) amost straight anterior edge of dorsal projection of Lb; €) more powerful and
shorter 1% to 5" claws on CF. Also, females of form B have the slenderer capitulum of FO, and
the shorter, haired dorsal seta on Anl. For comparison, see PIs46A, C, F, G, N, D, 47A, C, I,
K, T.
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Plate 48. Paraconchoecia oblonga, form B, female. Carapace: A — lateral; B — ventral; C — both valves outside.
D —-FOand Anl. An2: E —Prpand Exp; F —Enp. G —Lb. H—Mdwithout Cxp. | —Mx. J—P5. K-P6. L —
P7. M —CF.
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Plate 49. Paraconchoecia oblonga, form B, male. Carapace: A — lateral; B — ventral; C — both valves outside.
D —FO and Anl. E —Anl: armature of b-, d- and e- setae. An2: F —Prp and Exp; G, H —left and right Enps; | —
left hook appendage. J —Lb. K —Mdwithout Cxp. L —Mx. M —=P5. N-P6. O—-P7. P-CA. Q-CFk
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Distribution. IntheArabian Sea Region, adult specimens of P. oblonga, form B, were
found mainly in the south-western part of the investigated area (Fig. 57), in 4% of tows. They
were recorded deeper than those of form B; the records from depths shallower than 100 m absent
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(Figs 58, 56).
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Fig. 57. Occurrence of Paraconchoecia oblonga, form B, at the 900
stations listed in Table 1. Circles represent stations sampled, closed §
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Fig. 58. Occurrence of Paraconchoecia oblonga, form B, at different _
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Genus Paramollicia Poulsen, 1973

Genus Paramollicia has been proposed by Poulsen (1973) to separate out some species
from Mller’s (1906a) mollis-group. However, he wrote that “this is only quite provisionally”
because separated species hardly form anatural group.

Main distinctive features of the genus are the following: a) carapace elongated; b) there
are LGGs near PVCs just above RAG and opposite on left valve (in both sexes), and small
LGGs near PDCs (only in female); c) female Anl with dorsal seta; d) male Anl with e-seta
having rather numerous and densely placed paired teeth; ) CF with unpaired dorsal seta.
(Poulsen, 1973).

A single species of genus Paramollicia has been found in the analyzed materia (Table 3).

Paramollicia dichotoma (Mdiller, 1906)
(Pict. 25; PIs 50, 51; Figs 59, 60)

Conchoecia dichotoma Mller, 1906a, p. 111, pl. XXI1V figs 23-29, pl. XXV fig. 1.
Conchoecia dichotoma: Deevey, 1968a, p. 104, fig. 55; Deevey & Brooks, 1980, p. 114, fig. 35 (male).
Paramollicia dichotoma: Poulsen, 1973, p. 173, fig. 89; Angel, 1999, p. 821, fig. 9.105.

Pict. 25. Paramollicia dichotoma. A —female; B —male.

Females. L =2.17-2.45mm (2.30 £ 0.08 mm; N = 9); H/L =48.1+ 1.8% (N =9).

Plate 50A—P. Carapace (A—C): tapered anteriorly; posterior and dorsal margins form
angledlightly lessthanright; PDCsrounded but on left valvethereisvery small spine, sometimes
almost invisible; PV Cs strongly rounded; LAG in usual place, RAG somewhat moved dorsally
along posterior margin; two L GGs present on each valve: small dorsal LGGs open below PDCs
and large ventral LGGs on posterior margin above RAG and opposite on left valve. FO (D,
E): capitulum thin and long, slightly S-shaped; with strong spines on ventral surface and on
dorsal proximally, and with tiny spines on distal dorsal surface; tip pointed. Anl (D): with very
long dorsal seta; 1% and 2 segments partly covered with tiny spines; e-seta dightly flattened
distally, with fine spines on posterior side; sensory setae (a—d) thickened proximally and evenly
narrowed distally. An2 (F—H): Prp with medial bulge covered with hairs, and with tiny spines
posteriorly; a and b- setae on Enpl with tiny spines; f- and g- setae flattened distally, especially
g-seta. Lb (1): in dorsal projection with aimost straight anterior edge. Md (J, K): epipodial
seta present; Enpl with non-plumose dorsal seta and 4 ventral setae (one of them plumose).
Mx (L): Bsp with long single setareaching over distal edge of Enpl; Enpl has 4 strong spines
distally. P5(M): Cspl-2 covered with long hairs (longer hairs on Cxpl); Cxp3 with 6 setaein
ventral group; Bsp with 7 setae in proximal ventral group and 3 in distal ventral group. P6 (N):
Cxpl-2 with long hairs; dorsal seta on Bsp reaches distal edge of Enpl. P7 (O): terminal setae
without spines. CF (P): with unpaired dorsal seta; lengths of all claws decreasing from 1% to 8"
unevenly: 5" claw about half 4" and its distal part rather strongly curved, 6"—8"short and weak.
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Plate 50. Paramollicia dichotoma, female. Carapace: A — both valves outside; B, C — PDCs. D — FO and Anl.
E — FO: capitulum. An2: F —Prp and Exp; G, H —Enp. | —Lb. Md: J —Bsp, Enp and Exp; K — coxal endite:
toothed edge, distal and proximal tooth-lists. L —Mx. M —P5. N-P6. O —P7. P-CF.
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Plate 51. Paramollicia dichotoma, male. Carapace: A — lateral; B — ventral; C — both valves outside: posterior
margins. D — FO and Anl. E — Anl: armature of b- and e- setae. An2: F — Prp and Exp; G — right Enp;
H, | —left and right hook appendages. J —labrum. Md: K —Bsp and Exp; L —Enp. M —Mx. N—-P5. O —P6.
P-P7. Q—-CA.
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Males. L =1.84-1.93mm (1.91+ 0.03mm; N =7); H/L =41.3+ 1.5% (N =7).
Plate 51A-Q. Carapace (A—C): smaller thanin female; H .« ~ H,c MGGspresent; LAG,

RAG and ventral LGGs as in female. FO (D): capitulum thin and Ein(t)ng, its ventral surface
with spines, tip pointed. Anl (D, E): e-seta has comb with ~ 30 paired short winged teeth
directed proximally; distal part of e-seta strongly widened and flattened; a-seta has near its base
“a double sac with one rounded end pointing proximally the other distally” (Poulsen, 1973,
p. 173); b-seta with elongated oval pad opposite distal part of e-comb and a few pairs of fine
spines distally from the pad; d-seta shorted, reaching distal end of e-comb. An2 (F—): inner
surface of Prp bare; a and b- setae on Enpl bare; e-seta rather long; h-, i- and j- setae bare,
widened proximally and evenly narrowed towards tips; f- and g- setae strongly widened and
flattened distally, especially g-seta; right hook appendage strongly bent, itstwo armsform acute
angle; left appendage bent at almost right angle and further almost straight; both appendages
terminate in tiny papillae. Lb (J): anterior edge rounded. Md (K, L): dorsal seta on Enpl
plumose; 2 of 4 ventral setae plumose. Mx (M), P5 (N), P7 (P), CF: similar to thosein female.
P6 (O): anterior surface of Cxpl-2 with long hairs; all setae on Bsp and Enp1—2 shorter thanin
female; 3 terminal setae on Enp3 almost equal and with long hairs. CA (Q): elongated, slightly
widened in mid-part; with rounded end; has 7-8 muscle bands.

Distribution. Paramollicia dichotoma is widespread in the North Atlantic Ocean, but
is seldom found in abundance. Mller (1906a) recorded it from near the Equator in both the
Atlantic and Indian oceans, bathypelagic species found principally at depths of 1000-1500
m (Angel et a., 2008). In the investigated area, P. dichotoma was found only at five stations
(Fig. 59), in 4% of tows, at depths 1000-1500 m (Fig. 60).
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Fig. 59. Occurrence of Paramoallicia dichotoma at the stationslisted 900 A
inTable 1. Circlesrepresent stations sampled, closed circlesrepresent .
stations where adults and juveniles of the species were found. 1000 ~
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Fig. 60. Occurrence of Paramoallicia dichotoma at different depths. 1400 -
X-axis represents the number of records of the species as a percentage g
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Genus Platyconchoecia Poulsen, 1973

The genus is readily distinguished from all other genera of Conchoeciini by its large,
elongate, leaf-like Exp of Md with no seta, and strongly expanded base of ventral seta on Cxp2
of P6 (Poulsen, 1973). In addition, CF has unique structure with 7"— 8" claws being weaker
than other ones, and longer than shortest 6" claw.

P. prosadene (Miiller, 1906) is asingle species in this genus (Table 3, Appendix 2).

Platyconchoecia prosadene (Mdiller, 1906)

(Pict. 26; PIs52, 53; Figs 61, 62)

Conchoecia prosadene Miiller, 19063, p. 120, pl. XXIII figs 1-7, 9.
Platyconchoecia prosadena: Poulsen, 1973, p. 109, fig. 54.

Platyconchoecia prosadene: Martens, 1979, p. 360, fig. 28.

1 mm

Pict. 26. Platyconchoecia prosadene. A —female; B —male.

Females. L =2.36-2.78 mm (253 + 0.14 mm; N = 12); H/L =46.0+ 1.1% (N = 8).

Plate 52A—Q. Carapace (A-C): elongated; tapered anteriorly; PDCs rounded,
without spines, PVCs well rounded; LAG opens in usua place; RAG strongly moved
forward along ventral margin; ventral LGGs present, and right one opens in place where
usually RAG located. FO (D, E): capitulum covered with short spines, slightly bent down,
distally narrowed to tip, which is slightly pointed, or somewhat extended and curved down.
Anl (D): with long dorsal seta bearing fine spines; 4" segment has a few spines on dorsal
surface; lengths of sensory setae about third of e-seta; e-seta furnished with scattered fine
spines below sensory setae. An2 (F—H): Prp has medial bulge covered with tiny hairs; a-
and b- setae on Enp2 with spines; h-, i- and j- setae have elongated shafts and bear rare
spinules distally from shafts; f- and g- setae have a few spinules, too. Lb (1): elongated,
strongly tapered anteriorly; anterior edge rounded. Md (J): epipodial seta on Bsp present;
Exp has unique shape and size, and no seta; it is large, reaching over distal edge of Bsp,
broad and flat, with 3 rounded processes proximally, its distal part slightly narrowed, tip
pointed or rounded; Enpl with dorsal setaand 4 ventral setae (all setae non-plumose). Mx (M):
Bsp with single seta not reaching distal edge of Enpl; Enpl elongated, has 6 setae on anterior,
3 setae on posterior sides, 1 seta laterally and about 10-13 spines near distal edge. P5 (N):
Cxpl-2 partly covered with long hairs; Cxp3 with 6 setae in ventral group; Bsp has 6 setae in
proximal ventral group and 3in distal ventral group. P6 (O, P): Cxpl-2 partly covered with long
hairs; Cxp2 bears plumose setaand a process, which islike strongly expanded base of ventral seta
(Poulsen, 1973); no clear differentiation between this process and Cxp; its distal part narrowed,
with afew long hairs, tip amost rounded and furnished with thin weak seta having short marginal
spines (P); dorsal seta on Bsp short. P7 (Q): longer terminal setae with a double row of spines
proximaly. CF (asin maein Pl. 53 T): no unpaired dorsal seta; lengths of claws unevenly
decrease from 1% to 8" 5" claw about half of 4" and its distal part curved, 7"and 8"sharply differ
from other claws being far weaker and slightly longer than shortest 6™ claw.
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Plate 52. Platyconchoecia prosadene, female. Carapace: A — lateral; B — ventral; C — both valves outside:
posterior part. D — FO and Anl. E — other specimen: capitulum of FO. An2: F — Prp and Exp; G, H —
Enp. | —Lb. Md: J — Bsp, Exp and Enp; K — coxal endite; L —other specimen: Exp. M — Mx. N — P5.
O —P6. P—P6: part of Cxp2 (higher magnification). Q — P7.
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Plate 53. Platyconchoecia prosadene, male. Carapace: A —lateral; B —ventral; C —both valves outside: posterior
part. D, E-FO. F—-Anl. G —Anl: armature of b-, d- and e- setae. An2: H — Prp and Exp; |, J —right and | eft
Enps; K —right hook appendage. L —Lb. M —Md: Bsp, Exp and Enp. N—-Mx. O —P5. P-P6. Q — P6: part
of Cxp2 (higher magnification). R—P7. S—CA. T -CF.
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Males. L =2.06-2.29 mm (2.18 + 0.06 mm; N = 40); H/L = 44.7 £ 1.4% (N = 25).

Plate 53A-T. Carapace (A—C): smallerthaninfemale; H_ ~ H s MGGspresent. FO (D,
E): capitulum dlightly S-shaped, covered with spines mainly on ventral surface; itstip rounded.
Anl (F, G): e-seta has comb with ~ 30 spines directed proximally (8-9 paired spines distally),
and just distally from the comb, 1 pair of spinesdirected distally; largest spinessit in the middle
of comb; b- and d- setae with afew tiny spines opposite of e-comb. An2 (H-K): inner surface
of Prp bare; a and b- setae on Enpl with tiny spines; e-seta present but extremely small and
weak; right hook appendage has a small rounded process on inner side of base, strongly bent,
its two arms forms acute angle; left appendage bent at almost right angle and further straight;
tips of both appendages rounded. Lb (L): dorsal projection more elongated than in female.
Md (M), Mx (N), P5(0O), P7(R), CF(T): similar tothoseinfemale. P6 (P, Q): Cxp2 has process
analogous to female's one but far more tapered distally, pointed and with more numerous long
hairs (Q); setae on Bsp and Enp1-2 shorter than in female; 3 terminal setae on Enp3 almost
equal and with long hairs. CA (S): elongated, slightly widened in mid-part; with rounded end;
has 4-5 muscle bands.

Distribution. Platyconchoecia prosadene is rare species recorded earlier from the
Indian (20°N to 4°S), Pacific and Atlantic (near Equator) Oceans (Mller, 1906a; Poulsen,
1973; George & Nair, 1980), and off Chilean coast between 30-35.5°S (Martens, 1979). In the
investigated area (Fig. 61), P. prosadene was found in 29% of tows. Maximum abundances were
recorded at depths 150-250 m (Fig. 62).
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Fig. 61. Occurrence of Platyconchoecia prosadene at the stations 900
listed in Table 1. Circles represent stations sampled, closed circles
represent stations where adults and juveniles of the species were 1000
found.
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Fig. 62. Occurrence of Platyconchoecia prosadene at different depths. 1400
X-axis represents the number of records of the species as a percentage .
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Genus Porroecia Martens, 1979

Females: Carapace elongated (mean H/L dlightly < 50%); Hoos > Hyo posterior margin
more or less convex; FO straight and pointed; Md Enpl with two ventral setae.

Males: Carapace almost rectangular (Hpo <~ H_,); mean H/L dlightly < 50%; Anl e-seta
has a comb with distal paired spines and proximal unpaired ones;, An2 b-seta with afew long
hairs, basis of j-seta covered with short hairs; Md Enpl with two ventral setae; P6 Cxp2 with
one plumose seta and one difficultly visible rudimentary seta.

Three species of the genus Porroecia have been found in the analyzed material:
P. parthenoda (Mller, 1906); P. porrecta (Claus, 1890) and P. spinirostris (Claus, 1874) (Table
3, Appendix 2). All these species are described here.

Key to the species of Porroecia:
Adult females:

1 LAG moved forward on dorsal margin; capitulum of FO haired;
Anl with long dorsal seta; epipodia setaon Md Bsp relatively large;
P5 Bsp with 6 setae in proximal ventral group;
CF with unpaired dorsal seta (PIs6B, 54A, C, G, I, M) ....cooiiiiiiiiieee e, P. parthenoda

la LAG closer to PDC; capitulum of FO without hairs;
Anl either with short dorsal seta or without it; epipodial setaon Md Bsp
extremely short; PS5 Bsp with 5 setae in proximal ventral group;
CE WithOUE UNPAITEA SELAL ... .. ettt et e e e e e e e e e e e e 2

2 Usually L > 1.2 mm; mean H/L ~45%; H_  /H_ ~1.1;
Anl with short dorsal seta; in dorsal view Lb with rounded anterior edge
(PISBB, 56A, C, ) ettt it e e s e e et e e e e P. porrecta

2a  Usuadly L <1.2mm; mean H/L ~50%; H_ ,/H, ~12
Anl with no dorsal seta; in dorsal view Lb with almost straight anterior edge
(PISBB, 58A, C, F) et P. spinirostris

Adult males:

1 LAG moved forward on dorsal margin;
all spines on Anl e-seta directed proximally;
CFE with unpaired dorsal seta (PIS6B, 55A, C, E) ..cooeieieiiirieeeee e P. parthenoda

la LAGcloser to PDC; Anl e-setawith distal paired spines of atypical shape
directed perpendicularly to seta axis and unpaired spines directed proximally;
CFE WithOUE UNPEAITEA SELAL ... ... et et et et e e e e et e e e et e e 2

2 Usually L > 1.1 mm; mean H/L ~ 46%; carapace posterior edge almost straight;
Anl a-setareaches boundary between 1% and 2™ segments,
Anl e-setawith ~ 10-11 paired spines and 25-27 unpaired;
in dorsal view Lb with rounded anterior edge
(PISBB, 57A, D, B, J) ottt e e ettt raenne e e e P. porrecta

2a  Usuadly L < 1.1 mm; mean H/L ~ 50%; carapace posterior edge slightly convex;
Anl a-setavisibly longer, reaches basis of 1% segment;
Anl e-seta bears ~ 8 paired spines and 18 unpaired;
in dorsal view Lb with almost straight anterior edge
(PISBB, 59A, C, D, E, 1) corn i e e P. spinirostris



144 InnaDrapun & Sharon L. Smith

Porroecia parthenoda (Mdller, 1906)
(Pict. 27; Pls 54, 55; Figs 63, 64)

Conchoecia parthenoda Miller, 1906a, p. 78, pl. XVI figs 24-29 (female).

Conchoecia parthenoda: Deevey, 19683, p. 71, figs 33-35; 1970, p. 815, fig. 7 (male); Poulsen, 1969a, p. 153,
fig. 10; Angel, 1969b, p. 56, figs 7-9.

Soinoecia parthenoda: Poulsen, 1973, p. 117, fig. 58.

Porroecia parthenoda: Angel, 1999, pp. 821, 833, fig. 9.109.

A il - kN . 1 mm

Pict. 27. Porroecia parthenoda. A —female; B —male.

Females. L =1.54-1.77 mm (1.65 + 0.05 mm; N = 44); H/L =49.9 £ 1.3% (N = 29).

Plate 54A—M. Carapace (A, B): inlateral view posterior half well rounded; LAG moved
somewhat forward along dorsal margin (~ 10% of distance between PDC and rostrum tip) and
developed into bump visible above margin; RAG in usua place. FO (C): straight; no clear
division into shaft and capitulum; the latter with spines on whole surface proximally and only
on ventral side distally; tip pointed. Anl (C): 2" segment with long dorsal seta; e-seta has fine
short hairs on anterior surface of its proximal half and on posterior surface distally. An2 (D,
E): Prp with medial bulge covered with hairs; Enpl with & and b- setae having tiny spines;
Enp2+3 with afew hairs on anterior surface; longest g-seta~ 4 timeslonger than Enpl. Lb (F):
in dorsal projection elongated and tapered anteriorly. Md (G, H): epipodia appendage on Bsp
with rather large seta; Enpl with 2 ventral setae and non-plumose dorsal seta. Mx (1): Bsp with
single setaextending over distal edge of Enpl; Enpl has 6 setae on anterior side, 3 on posterior,
1 laterally and afew small spines near distal edge. P5 (J): Cxp3 with 6 setae in ventral group;
Bsp bears 1 plumose dorso-lateral seta, 1 long dorsal seta, 6 setae in proximal ventral group
(one of them plumose) and 3 in distal one; epipodite with 4, 5 and 4 long plumose setae in each
of threegroups. P6 (K): Cxp2 with 2 plumose setae; Bsp has 5 ventral setae, 1 dorso-lateral and
1 dorsal; all setae except dorsal one plumose; dorsal seta rather short; epipodite with 5, 5 and
6 long plumose setae in each of three groups. P7 (L): longer of 2 terminal setae on end segment
with a double series of tiny spines proximally. CF (M): unpaired dorsal seta present.

Males. L =1.42-1.60 mm (1.50 + 0.05 mm; N = 28); H/L = 48.8 £ 1.4% (N = 22).

Plate 55A-M. Carapace (A—C): amost rectangular, posterior margin slightly rounded;
LAG moved somewhat forward (~ 12—13% of distance between PDC and rostrum tip); MGGs
present. FO (D): capitulum with tiny spines mainly on ventral side; its distal third bare, tip
rounded. Anl (D, E): armature of e-seta represented as a comb with 8-9 distal paired spines
and proximal alternate ones, ending in a single row; total number of spines ~ 40, al spines
directed proximally; b- and d- setae have a few tiny spines opposite distal part of comb.
An2 (F—H): inner surface of Prp bare; a- and b- setae on Enpl have tiny spines, and in addition
b-setahasafew long hairs, Enp2 with extremely short e-seta; g-seta~ 6 timeslonger than Enpl;
j-seta has dlightly swollen base and fine spines proximally; right hook appendage squared,
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considerably larger than left. Lb (1) and also Mx, P5, P7 (L), CF: similar to those in female.
Md (J): Bsp more elongated than in female; dorsal seta on Enpl plumose. P6 (K): Cxp2 bears
1 plumose setaand 1 very thin rudimentary seta; setae on Bsp and Enp1-2 rudimentary; dorso-
lateral seta on Bsp missing; 3 terminal setae on Enp3 almost equal and with long hairs (cut off
in the drawing). CA (M): with 67 muscle bands; end rounded.

Remarks. Arabian Sea specimens of P. parthenoda have less displaced LAG and more
haired capitulum of female FO than in figures of Deevey (1968a: fig. 33a, 35a).

Distribution. Porroecia parthenoda is recorded from al oceans; generally at latitudes
lower than 40°; shallow mesopel agic species, most abundant at depths 100-500 m (Angel et al.,
2008). In the Arabian Sea Region, P. parthenoda was found mainly in the upwelling zones and
the south of theinvestigated area (Fig. 63), in 23% of tows. Maximum abundances were recorded
at depths 50-150 m (Fig. 64).
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Fig. 63. Occurrence of Porroecia parthenoda at the stationslisted in - ggg -
Table 1. Circles represent stations sampled, closed circles represent
stations where adults and juveniles of the species were found. 1000 -
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Fig. 64. Occurrence of Porroecia parthenoda at different depths. 1400:

X-axis represents the number of records of the species as a percentage
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Plate 54. Porroecia parthenoda, female. Carapace: A —lateral; B —ventral. C —FO and Anl. An2: D —Prp and

Exp; E—Enp. F—Lb. Md: G —Bsp, Enp and Exp; H — coxal endite: toothed edge, distal and proximal tooth-lists.
| —Mx. J—P5. K-P6. L —P7. M —CF.
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Plate 55. Porroecia parthenoda, male. Carapace: A — lateral; B — ventral; C — both valves outside: posterior
margins. D —FO and Anl. E —Anl: armature of b-, d- and e- setae. An2: F —Prp and Exp; G, H —left and right
Enps. | —Lb. J-Md. K-P6. L —P7. M —CA.
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Porroecia porrecta (Claus, 1890)
(Pict. 28; PIs 56, 57; Figs 65, 66)

For synonymy before 1906, see Mtiller, 1906a.

Conchoecia spinirostris: Mller, 1906a, p. 104, pl. XXII figs 21-23, 25-28 (partly).
Conchoecia porrecta: Deevey, 19683, p. 83, figs 40, 41; Angel, 1969a, p. 35, figs 1-3.
Conchoecia porrecta adriatica: Gooday & Angel, 1977, p. 139, figs 7-9.

Spinoecia porrecta: Poulsen, 1973, p. 114, fig. 56.

Porroecia porrecta pacifica: Martens, 1979, p. 329, fig. 13.

Porrecia porrecta: Angel, 1999, pp. 821, 836, fig. 9.110.

el T RED TR v s 2
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Pict. 28. Porroecia porrecta. A —female; B —male.

Females. L =1.23-1.51 mm (1.40 £ 0.05 mm; N = 492); H/L = 45.2 + 1.6% (N = 63).

Plate 56A—L. Carapace (A, B): LAG closer to PDC than in P. parthenoda (Pl. 54A);
Hpost/Hant ~ 1.1. FO (C): slim and undifferentiated; its surface bare; tip pointed. Anl (C):
with small dorsal seta on 2™ segment; e-seta bears moderately long fine hairs mainly on
anterior surface of its proximal half and short spines on posterior surface distally. An2 (D,
E): Prp with medial bulge covered with hairs; surface of Enp2+3 bare, g-seta ~ 2.5 times
longer than Enpl. Lb (F): in dorsal projection tapered anteriorly; with rounded anterior
edge. Md (G, H): epipodial setaon Bsp hardly visible; Enpl with 2 ventral setae and non-
plumose dorsal seta. Mx (I): Enpl has smaller spines near distal edge than in P. parthenoda
(PI. 541). P5 (J): Cxp3 with 6 setae in ventral group; Bsp has 5 setae in proximal ventral
group and 3 setae in distal. P6 (K): surfaces of Cxpl and Bsp partly covered with hairs.
P7 (L): longer of 2 terminal setae on end segment with double series of tiny spines
proximally. CF (asin malein Pl. 57P): unpaired dorsal seta missing.

Males. L =1.13-1.32 mm (1.23 £ 0.04 mm; N = 445); H/L = 46.1 + 1.4% (N = 28).

Plate 57A-P. Carapace (A—C): posterior edge dmost straight; MGGs present.  FO (D):
capitulum with spineson whol e surface proximally and only on ventral sidedistally; distal spinestiny
little. An1 (D, E): a-setareaches boundary between 1% and 2™ segments; armature of e-seta consists
of acomb with 8-10 paired spines directed at right anglesto axis of seta, and 25-27 unpaired spines
directed proximaly; total number of spines 45-50; distal spines have unusua shape described in
detail by Skogsherg (1920, p. 699). An2 (F): b-setaon Enp2 hasafew long hairs; e-setaextremely
short; g-seta ~ 4 times longer than Enpl; h-, i- and j- setae less than half of g-seta; j-seta with fine
spines proximally. Lb (J) and aso Mx (L), P5 (M), P7 (O), CF (P): smilar to those in female.
Md (K): Bsp more elongated than in female; Enpl with plumose dorsal seta. P6 (N): Cxp2 with
1 plumose and 1 rudimentary seta; most of setae on Bsp and Enpl-2 either missing or invisible due
to extremely small sizes; 3 termina setae on Enp3 amost equal and with long hairs (cut off in the
drawing). CA (P): with 6—7 muscle bands; end part rounded and dightly tapered.
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Remarks. There are some differences between Arabian Sea specimens of P. porrecta
and specimens described earlier (Deevey, 1968a; Angel, 1969a; Gooday & Angel, 1977): a) the
presence of short dorsal setaon 2™ segment of female Anl; b) smaller number of spineson e-seta
of male Anl. Carapace lengths of P. porrecta from our materials are most close to the lengths of
P. porrecta adriatica (Gooday & Angel, 1977: females 1.38-1.58 mm, males 1.24-1.36 mm).

Distribution. Porroecia porrectaisone of the most dominant speciesrecorded from all
oceans mostly at latitudes lower than 40°; shallow mesopelagic species (Angel et al., 2008). In
the investigated region, P. porrectawasfound at al stations (Fig. 65), in 97% of tows. Maximum
abundances were recorded at depths 0-150 m (Fig. 66).
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Fig. 65. Occurrence of Porroecia porrecta at the stations listed in 900 :
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Fig. 66. Occurrence of Porroecia porrecta at different depths. 1400 A
X-axis represents the number of records of the species as a percentage g

of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Plate 56. Porroecia porrecta, female. Carapace: A — lateral; B — ventral. C — FO and Anl. An2: D — Prp and
Exp; E —Enp. F —Lb. Md: G —Bsp, Enp and Exp; H — coxal endite: toothed edge and distal tooth-list. | —Mx.
J—P5. K-P6. L —P7.
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Plate 57. Porroecia porrecta, male. Carapace: A — lateral; B — ventral; C — both valves outside: posterior
margins. D — FO and Anl. E — Anl: armature of b-, d- and e- setae. An2: F — Prp, Exp and Enp; G, H —
left and right Enps; | — Enp2 of other specimen: & and b- setae. J—Lb. K-Md. L —Mx. M —=P5. N —P6.
O-P7. P-CAandCF.
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Porroecia spinirostris (Claus, 1874)
(Pict. 29; PIs 58, 59; Figs 67, 68)

For synonymy before 1906, see Mtiller, 1906a.

Conchoecia spinirostris: Miller, 19064, p. 104, pl. XXl figs 21-23, 25-28; Skogsberg, 1920, p. 697, fig. CXXXI1V;
Deevey, 1968a, p. 80, figs 38, 39; Angel, 19693, p. 35, figs 4—6; Poulsen, 1969a, p. 173.

Spinoecia spinirostris; Poulsen, 1973, p. 111, fig. 55.

Porroecia spinirostris: Martens, 1979, p. 329.

Porroecia spinirostris: Angel, 1999, pp. 821, 836, fig. 9.112.

Pict. 29. Porroecia spinirostris. A —female; B —male.

Females. L =1.07-1.23 mm (1.14 + 0.05 mm; N = 44); H/L =49.7 £ 1.1% (N = 22).

Plate58A—M. Carapace(A, B): smallerinlenght, lesselongated, relatively higher in poste-
rior part (Hpoa/ H,,~1.2) thaninP. porrecta (PIs6B, 56A). FO (C): similar tothat in P. porrecta
(P.56C). An1(C): without dorsal seta; e-setawithrather long, rarehairsalong anterior sideof its
proximal third; distal half of posterior sideof e-setawith hairs, which aredecreasein sizedistally.
An2 (D, E): Prp with medial bulge covered with hairs; a and b- setae with tiny spines. Lb (F):
in dorsal projection with almost straight anterior edge. Md (G, H): epipodia appendage on
Bsp with very short seta; Enpl with 2 ventral setae and non-plumose dorsal seta. Mx (1): Bsp
with single long seta extending over distal edge of Enpl; Enpl with afew tiny spines distally.
P5 (J): Bsp with 5 setae in proximal ventral group (one of them plumose) and 3 setae in distal
one. P6 (K): surface of Cxp and Bsp without hairs. P7 (L): one of two terminal setae on end
segment very short, about 2 times longer than this segment. CF (M): unpaired dorsal seta
absent.

Males. L =0.92-1.07 mm (0.96 £ 0.04 mm; N = 29); H/L =49.9 + 1.2% (N = 15).

Plate 59A—-0. Carapace (A—C): less elongated than in P. porrecta (Pls 6B, 57A);
posterior edge dlightly covex. FO (D): capitulum more elongated and slender than in
P. porrecta (PI. 57D), without tiny spines on distal part of ventral surface. Anl (D, E): a-seta
reaches basis of 1% segment; e-seta with 8 paired spines and ~ 18 unpaired (total number
of spines ~ 34); structure of spines and their position towards axis of seta asin P. porrecta
(Pl. 57E). An2 (F-H): b-setawith afew long hairs; e-seta present; h-, i- and j- setae longer
than half of biggest g-seta; j-seta with fine spines proximally; right hook appendage more
angled in its proximal part than in other species of genus (Pls 55H, 57H). Lb (I) and aso
Mx (K), P5 (L), P7 (N), CF (O): similar to those in female. Md: Bsp more elongated than
in female; Enpl with plumose dorsal seta. P6 (M): Cxp2 with 1 plumose and 1 rudimentary
seta; all setae on Bsp and Enpl-2 reduced, some of them missing, only one of ventral and
dorsal seta more or less visible; 3 terminal setae on Enp3 almost equal and with long hairs.
CA (O): with 6 muscle bands; end part rounded and tapered.
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Distribution. Porroecia spinirostrisisrecorded from all oceans at |atitudes lower than
40°; neustonic and shallow mesopel agic species (Angel et al., 2008). In the Arabian Sea Region,
P. spinirostris was found mainly in the south-west of the investigated area (Fig. 67), in 13% of
tows. Maximum abundances were recorded at depths 0-150 m (Fig. 68).
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Fig. 67. Occurrence of Porroecia spinirostris at the stationslisted in 900 1
Table 1. Circles represent stations sampled, closed circles represent 1000 -
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Fig. 68. Occurrence of Porroecia spinirostris at different depths. 1400
X-axis represents the number of records of the species as a percentage :

of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Plate 58. Porroecia spinirostris, female. Carapace: A —lateral; B —ventral. C —FO and Anl. An2: D —Prp and
Exp; E—Enp. F—Lb. Md: G —Bsp, Enp and Exp; H — coxal endite: toothed edge, distal and proximal tooth lists.
| —Mx. J—P5. K-P6. L —P7. M —CF.
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Plate 59. Porroecia spinirostris, male. Carapace: A — lateral; B — ventral; C — both valves outside: posterior
margins. D —FO and Anl. E —Anl: armature of b-, d- and e- setae. An2: F —Prp and Exp; G, H —right and | eft
Enps. | —Lb. J—Md without Cxp. K —=Mx. L —=P5. M —P6. N-P7. O —-CA and CF.



156 InnaDrapun & Sharon L. Smith

Genus Proceroecia Kock 1992

Carapace isdelicate, usually with more or less developed spine or atiny point at the PDC
of right valve.

Females. FO long, extended well beyond Anl, no clear division on stem and capitulum;
distal part of capitulum widened and usually with short hairs.

Males. Capitulum of FO haslong hairs on the ventral surface; h-, i- and j- setae on the
An2 Enp very short, approximately one-fifth aslong as longest g-seta.

Five species have been identified in the analyzed materid: P. brachyaskos (Mller, 1906),
small shalower-living and large deep-living forms; P. decipiens (Mller, 1906); P. macroprocera
(Angel, 1971); P. microprocera (Angel, 1971) and P. procera (Muller, 1906) (Table 3, Appendices
1, 2). All species except the deep form of P. brachyaskos are described here.

Key to the species of Proceroecia:

Adult females:

1 PDCs without spines; LAG dightly moved forward along dorsal margin;
RAG near PVC; Anl with short dorsal seta; Md Enpl with asingle
rudimentary ventral seta; dorsal setaon P5 Enpl missing
(PIS7C, 60A, C, D, E; I N) oottt sttt s P. brachyaskos

la Right PDC either with spine or without it, |eft rounded; LAG in usua place
near PDC; RAG moved forward along ventral margin; Anl with no dorsal seta;
Md Enpl with 2 ventral setae; dorsal setaon PS ENpL preSent .....cccceveveviviiiiiieensveniee 2

2 Right PDC with well developed spine directed backwards;
An2 Enpl-2+3 bare; both ventral setae on Md Enpl relatively long;
P5 Bsp with 7 setae in proximal ventral group and 3 in distal;
P7 with both terminal setae well developed
(PISTC, B2A, C, F H, L, N) oottt e e e P. decipiens

2a  Right PDC with spine directed somewhat down or with no spine;
surface of An2 Enpl—2+3 with afew hairs; one of ventral setae on Md Enpl
extremely short; P5 Bsp with 5 setae in proximal ventral group and 2 in distal;
P7 with both terminal setae shortened, smaller of them extremely short
or Missing (PIS7C, B4, 66, B8) ....c.ueu it et et e e e et e e 3

3 L usualy <1.1 mm;
right PDC with spine; RAG ~ 15-17% L from posterior margin;
FO ~ 2 times longer than Anl; Mx Enpl with 5 anterior setae
(PISTC, B6A, C, D, ) oot e et e e e e e e e P. microprocera

3a Lusudly >1.1 mm;
right PDC with small point or without it; RAG located more anteriorly;
FO more than 2 times longer than Anl,;
Mx Enpl with 6 setae 0n anterior SIAE ......couuiriii e e e e e e 4

4 L usualy <1.2 mm;
right PDC usually with small point; RAG ~ 17-20% L from posterior margin;
in dorsal view Lb with rounded anterior edge (PIS7C, 68A, C, 1) ..oevvvvviiiniininnnn. P. procera

4a L usualy >1.2 mm;
right PDC with tiny point or without it; RAG ~ 25-27% L from posterior margin;
in dorsal view Lb with almost straight anterior edge (Pls 7C, 64A, C, 1) ......... P. macroprocera
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Adult males:

1

la

2a

3a

4a

Both PDCs without spines;

LAG dlightly moved forward along dorsal margin; RAG near PV C;

Anl e-seta comb with short spines sitting almost at right angles to seta,

b- and d- setae strongly shortened;

Md Enpl with asingle rudimentary ventral seta;

dorsal seta on P5 Enpl missing

(PISTC, B1A, C, D, F, L, N) oottt P. brachyaskos

Right PDC either with spine or without it, left rounded;

LAG inusua place; RAG moved forward along ventral margin;

Anl e-seta comb with long thin spines directed proximally,

b- and d- setae not much shorter than e-seta;

Md Enpl with 2 ventral setae;

(00757 IS = o W ) e T ] ) 0 =S | 2

Right PDC with well developed spine directed backwards;

Anl e-comb with about 30 paired, pointed spines which are

decreasing in size proximally;

Md Enpl hasrelatively long ventral setae;

P5 Bsp with 7 setae in proximal ventral group and 3 in distal;

P7 with both terminal setae well developed

(PISTC, B3A, C, F K, N) ottt sttt s e e P. decipiens

Right PDC with spine directed somewhat down or with no spine;

Anl e-comb with 10-27 paired, pointed spineswhich are

decreasing in size digaly;

Md Enpl has extremely short one of ventral setae;

P5 Bsp with 5 setae in proximal ventral group and 2 in distal;

smaller of terminal seta on P7 extremely short or missing

(PISTC, B85, 67, 89) ..ueieeneteeiei ettt e e et et et et e e et e e e an s 3

L usualy <1.0 mm;

right PDC with spine; RAG ~ 12-13% L from posterior margin;

Anl e-seta comb with 1012 pairs of spines;

Mx Enpl has 5 setae on anterior side

(Pl B7A, G, M) e e e e e e e e e e e P. microprocera

L usualy >1.0 mm;

right PDC with small point or without it; RAG located more anteriorly;

Anl e-seta comb with more numerous spines;

Mx Enpl has 6 setae 0N anterior SIOE ... ....cue e it e e e e e e e 4

L usualy <1.1 mm;

right PDC usually with small point; RAG ~ 15-17% L from posterior margin;

Anl e-seta comb with 17-18 pairs of spines;

in dorsal view_Lb with rounded anterior edge

(PISTC, 89A, C, D, G, K) triiiiiiiit e e e e e e e e e e e e e e e e et e P. procera

L usualy >1.1 mm;

right PDC with very small point or without it; RAG ~ 20-22% L from posterior margin;

Anl e-seta comb with 25-27 pairs of spines;

in dorsal view_Lb with almost straight anterior edge

(PISTC, B5A, C, D, G L) it e e e e e e e e e e P. macroprocera
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Proceroecia brachyaskos (Mdller, 1906)
(Pict. 30; PIs 60, 61; Figs 69, 70)

Conchoecia brachyaskos Mller, 19068, p. 70, pl. X1V figs 1-2, 7-14.

Conchoecia brachyaskos: Deevey, 1968a, p. 46, fig. 18; 1974, p. 366, fig. 3a—h (large form).
Paraconchoecia brachyaskos: Poulsen, 1973, p. 53, fig. 24 (female).

Proceroecia brachyaskos: Kock, 1992, p. 84, fig. 21; Angel, 1999, pp. 821, 833, fig. 9.113.

Pict. 30. Proceroecia brachyaskos. A —female; B — male.

Females. L =1.23-1.32 mm (1.27 £ 0.04 mm; N = 10); H/L =475+ 2.4% (N = 9).

Plate 60A—Q. Carapace (A-D): dightly tapered anteriorly; both PDCs rounded, but right
corner has a small, spine-like projection (more visible at high magnification); posterior margin
arched; PDCs well rounded; surface with antero-ventral striation (not shown in drawings); LAG
moved somewhat forward along dorsal margin, and developed into bump visible above margin;
RAG near PVC; posterior margins with small LGGs near PDCs. FO (E): straight; as long as
2 lengths of An1; capitulum bare, dightly widened distally, with pointed tip. Anl (E): 2™ segment
with short dorsal seta; e-seta has fine spines distally on posterior surface. An2 (F—H): Prp with
weak medial bulge covered with hairs; a and b- setae on Enpl bare; Enp2+3 with very short
c- and d- setae; g-seta only somewhat longer than other setae on Enp2+3, and has flattened
distal part. Lb (I): in dorsal projection amost rectangular shape, with rounded anterior corners.
Md (J-L): Bsp has short disto-lateral setaand tiny epipodia seta; Enpl with non-plumose dorsal
seta and single, extremely short ventral seta; Enp2 has 2 disto-ventral setae as in other members
of subfamily Conchoeciinae, but longer setarelatively short and weak, and second seta extremely
short. Mx (M): Bsp with single setanot reaching distal edge of Enpl; Enpl has 6 setae on anterior
side, 3 on posterior, 1 laterally and afew tiny spines near distal edge. P5 (N): Cxp3 with 6 setae
in ventral group; Bsp bears rather short dorsal seta (extending only somewhat over haf Enpl),
plumose dorso-lateral seta, 5 setaein proximal ventral group (one of them plumose) and 2 in distal
ventral group; dorsal setaon Enpl missing. P6 (O): Cxp2 with 2 plumose setae; Bsp has all setae
typical for Conchoeciini; dorsal seta on Bsp rather long, as long as Enpl; longest terminal seta
on Enp3 about equal to total length of Enp2—3. P7 (P): both terminal setae on end segment with
double series of tiny spines proximally. CF (Q): unpaired dorsal seta missing.

Males. L =1.08-1.16 mm (1.11 £ 0.02 mm; N = 18); H/L =48.1 + 2.2% (N = 13).

Plate 61A—Q. Carapace (A—C): in laterd view similar to that in female; in ventral view
rostrum broader than in femae; MGGs present. FO (D, E): capitulum with rounded tip and adouble
row of long hairs on ventral surface. Anl (D, F): e-seta with comb of 18-20 short paired spines
(larger in mid-part of comb) directed amost at right angles to axis of seta; b- and d- setae strongly
shortened: first reaches proximal end of e-comb, second reaches distal end of e-comb; both b- and
d- setae havetiny spinules distaly. An2 (G, J): inner surface of Prp bare; & and b- setae on Enpl
bare; e-seta on Enp2 not seen; ¢- and d- setae short; h-, i- and j- setae very short, approximately
one-fifth of the longest g-seta; j-seta somewhat thicker and shorter than h- and i- setag; right hook
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appendage strongly curved, its mid-part dightly swollen, tip rounded; left appendage smaler and
lesscurved. Lb (K), andaso Mx (M), P5(N), P7 (P), CF. smilar tothoseinfemale. Md (L): dorsal
seta on Enpl plumose. P6 (O): one of 2 setae on Cxp2 non-plumose; all setae on Bsp and Enpl—-2
rudimentary; ventral terminal seta on Enp3 thinner and without long hairs (cut off in the drawing).
CA (Q): with 6 muscle bands; mid-part dightly widened; end rounded.

Remarks. There are two size forms of P. brachyaskos, which are almost certainly
different species. Large form is recorded at deeper depths than small one (Angel, 1999; Angel
et al., 2008). The females of P. brachyaskos, large form, from our materials have L 1.46-1.56
mm, the male — 1.27 mm.

Male specimens of P. brachyaskos, small form, described here differ from those in the
figures of Deevey (1968a: fig. 18i; 1974: fig. 3e), Angel (1999: fig. 9.113H) and Kock (1992:
fig. 21k) by the presence of only paired spines on Anl e-seta (Pl. 61F).

Distribution. Proceroecia brachyaskos (both size forms) is recorded from al oceans,
geographical rangeisfrom 61°N to 76°S; meso- and bathypel agi ¢ species, occurs predominantly
at depths of 800—1500 m (Angel et al., 2008). In the investigated area (Fig. 69), P. brachyaskos,
small form, was found in 8% of tows. Maximum abundances were recorded at depths 500-1000
m (Fig. 70). The deep form of this specieswas found only at two stations M4, M7 (see Fig. 1 for
abbreviations), and was not collected at depths shallower than 1300 m (Appendix 1).
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Fig. 69. Occurrence of Proceroecia brachyaskos at the stationslisted 900
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0.1 mm

D,E,GH,J,K,L,MN,OPQ
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Plate 60. Proceroecia brachyaskos, female. Carapace: A — lateral; B — ventral; C — both valves outside:
posterior part; D — PDCs (higher magnification). E — FO and Anl. An2: F — Prp and Exp; G — Enp; H —
other specimen: Enp2+3. | — Lb. Md: J — Bsp, Exp and Enp; K, L — coxal endite and its toothed edge.
M —Mx. N-P5. O-P6. P-P7. Q-CF.
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Plate 61. Proceroecia brachyaskos, male. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D — FO and Anl. E — FO: ventral. F — Anl: armature of b-, d- and e- setae. An2: G — Prp and Exp;
H, | —left and right Enps; J — left hook appendage. K —Lb. L —Md. M —Mx. N-P5. O -P6. P—P7.
Q-CA.
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Proceroecia decipiens (Muller, 1906)
(Pict. 31; PIs62, 63; Figs 71, 72)

Conchoecia decipiens Miiller, 1906g, p. 72, pl. X111 figs 27-36.
Conchoecia decipiens: Angel, 1971, p. 281, figs 12-14.
Paraconchoecia decipiens: Poulsen, 1973, p. 52, fig. 23.
Proceroecia decipiens: Kock, 1992, p. 82.

NN

Pict. 31. Proceroecia decipiens. A —female, B — mae.

Females. L =1.32-1.58 mm (1.44 + 0.05 mm; N = 188); H/L =44.4 + 1.9% (N = 44).

Plate 62A—0. Carapace (A—C): elongated; tapered anteriorly; has large posterior dorsal
spine on right valve; posterior margin forms acute angle with dorsal margin; RAG moved
somewhat forward along ventral margin and opens at a notch; LAG in usual place; surface
without striation. FO (D): straight; aslong as 2 lengths of Anl; capitulum covered with short
hairs mainly on distal ventral half; itstip rounded. Anl (D): 2™ segment with no dorsal seta;
e-seta opposite distal parts of sensory setae has rather long hairs which decreasein size distally.
An2 (E, F): inner surface of Prp bare; Enpl with a-seta as long as half b-seta, both setae bare;
g-seta flattened distally and bears margina spinules. Lb (G): in dorsal projection tapered
anteriorly; anterior edge with clear rounded corners covered with short hairs. Md (H-J):
epipodial appendage on Bsp with no seta; Enpl with non-plumose dorsal seta and 2 ventral
setae (one of them far shorter); one of 3 disto-dorsal setae on Enp2 very short. Mx (K): Bsp
with single seta not reaching distal edge of Enpl; Enpl has 6 setae on anterior side, 3 on
posterior, 1 laterally and a row of ~ 8 short spines near distal edge; above this row there are
afew extremely small spines. P5 (L): Cxpl-2 covered with long hairs, Cxp3 with 6 setae in
ventral group; Bsp bearslong dorsal seta, plumose dorso-lateral seta, 7 setaein proximal ventral
group (one of them plumose) and 3 setae in distal ventral group. P6 (M): more ventral setaon
Cxp2 with very short hairs, second seta plumose; most distal ventral seta on Bsp reaches almost
half of Enp2; longest terminal seta very long, noticeably longer than Enp2-3. P7 (N): longest
terminal seta on end segment with a double series of tiny spines proximally. CF (O): unpaired
dorsal seta missing.

Males. L =1.13-1.30 mm (1.20 + 0.03 mm; N = 160); H/L = 44.1 + 1.5% (N = 36).

Plate 63A—0O. Carapace (A-D): lesstapered anteriorly; inventral view rostrum far broader
than in female; MGGs present. FO (D): capitulum with long hairs on middle third of ventral
surface and shorter hairs proximally; itstip rounded. Anl (D—F): a-setareaches proximal edge
of 2" segment; e-seta with comb of ~ 30 paired, long, pointed spines, which are decreasing in
size proximally; b- and d- setae have tiny spines opposite e-comb (more numerous and densely
placed on d-seta). An2 (G—): inner surface of Prp bare; hairs on a and b- setae not visible;
c-, d- and e- setae on Enp2 rather long; h-, i- and j- setae very short that is typical for this
genus, j-seta somewhat thicker and shorter than h- and i- setae; right hook appendage curved
backward, its tip strongly narrowed, aimost pointed; left appendage smaller and less curved.
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Lb (J): in dorsal projection more elongated than in female. Md (K): dorsal seta on Enpl
plumose. Mx (L), P5, P7 (N), CF: similar to those in female. P6 (M): Cxp2 bears 1 plumose
seta and 1 weaker, non-plumose seta; all setae on Bsp and Enpl-2 far shorter than in female;
ventral terminal seta on Enp3 thinner and shorter, all 3 setae with long hairs (cut off in the
drawing). CA (O): with 4-5 muscle bands; mid-part slightly widened; end rounded.

Distribution. Proceroecia decipiens is recorded in the tropical zone of Indian and
Pacific oceans; most common in depths 50-100 m (Muller, 1906a; Poulsen, 1973; George (1969),
George & Nair, 1980). In the investigated area, P. decipiens was found amost at al stations
(Fig. 71), in 67% of tows. Maximum abundances were recorded at depths 50-150 m (Fig. 72).
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Fig. 71. Occurrence of Proceroecia decipiens at the stationslisted in
Table 1. Circles represent stations sampled, closed circles represent
stations where adults and juveniles of the species were found.

Fig. 72. Occurrence of Proceroecia decipiens at different depths.
X-axis represents the number of records of the species as a percentage
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Plate 62. Proceroecia decipiens, female. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D —-FO and Anl. An2: E —Prpand Exp; F —Enp. G- Lb. Md: H —Bsp, Exp and Enp; |, J — coxa endite, its
toothed edge and distal tooth-list. K —Mx. L —P5. M —P6. N-P7. O -CF.
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Plate 63. Proceroecia decipiens, male. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D — FO and Anl. Anl: E — b-, d- and e setae; F — armature of b-, d- and e- setae (higher magnification).
An2: G — Prp and Exp; H — left Enp; | — right hook appendage. J — Lb. K — Md without Cxp. L — Mx.
M —-P6. N-P7. O-CA.
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Proceroecia macroprocera (Angel, 1971)
(Pict. 32; PIs 64, 65; Figs 73, 74)

Conchoecia macroprocera Angel, 1971, p. 270, figs 7-9.
Proceroecia macroprocera: Kock, 1992, p. 82; Angel, 1999, pp. 821, 834, fig. 9.115.

A ) 1 mm

Pict. 32. Proceroecia macroprocera. A —femae, B —male.

Females. L =1.23-1.35mm (1.28 + 0.03 mm; N = 67); H/L =43.1 £ 2.5% (N = 24).

Plate 64A—0O. Carapace (A-D): elongated; tapered anteriorly; left PDC rounded, right
one with tiny point or without it; RAG moved forward along ventral margin (25-27% L from
posterior margin); LAG near posterior hinge of the valves; surface without striation. FO (E, F):
more than 2 times longer than Anl; no clear division on stem and capitulum; the latter long,
dlightly bent downwards, widened distally, covered with short hairs on distal ventral half; itstip
usually pointed, sometimes rounded. Anl (E): 2™ segment without dorsal seta; opposite distal
parts of sensory setae, e-seta has rather long hairs which distinctly decrease in size distaly.
An2 (G, H): inner surface of Prp bare; Enpl with a few short spines near the bases of a and
b- setae; a-setaaslong as half of b-seta; b-seta with tiny little spines; Enp2+3 with afew rather
long hairs on its surface; g-setaflattened distally and bears marginal spinules. Lb (1): in dorsal
projection almost rectangular; its anterior edge amost straight, with distinct corners. Md (J):
epipodial appendage on Bsp without seta; Enpl with plumose dorsal seta and 2 ventral setae
(one of them extremely short); 2 disto-ventral setae on Enp2 relatively short and about equal;
outer of them not claw-like. Mx (K): Bsp with single seta not reaching distal edge of Enpl,
Enpl has 6 setae on anterior side, 3 on posterior and 1 laterally; spines near distal edge not
visible. P5 (L): Cxpl-2 partly covered with long hairs; Cxp3 with 6 setae in ventral group;
Bsp bears dorsal seta which does not reach distal edge of Enpl, plumose dorso-lateral seta,
5 setae in proximal ventral group (one of them plumose) and 2 in distal ventral group.
P6 (M): Cxp2 with 2 plumose setae; Bsp with 5 long plumose ventral setae, plumose dorso-
lateral seta and non-plumose dorsal seta. P7 (N): one of 2 terminal setae extremely short
(hardly visible) or missing; longest terminal seta with double row of tiny spines proximally.
CF (O): unpaired dorsal seta missing.

Males. L =1.11-1.23 mm (1.15 + 0.02 mm; N = 55); H/L = 42.5+ 1.9% (N = 15).

Plate 65A-S. Carapace (A-D): RAG moved somewhat forward along ventral margin
(20-22% L from posterior margin); in ventral view rostrum far broader than in female; MGGs
present. FO (E): capitulum elongated, with long hairs in mid-part of ventral surface; its tip
rounded. Anl (F, G): e-seta with comb of ~ 25-27 paired, long, pointed spines directed
proximally and decreasing in size distally; just beyond the comb e-setahas 2 pairs of tiny spines
directed distally; b-setawith afew tiny spines opposite e-comb; d-setabare. An2 (H-K): inner
surface of Prp bare; a and b- setae on Enpl with tiny little spines; e-setamissing (or not visible
duetoitssmall size); h-, i- and j- setae thin and short (typical for genus); right hook appendage
strongly curved backwards, its tip with tiny papilla; left appendage smaller and less curved.
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Lb (L): in dorsa projection shorter than in female. Md (M): dorsal seta on Enpl plumose,
asinfemale. Mx (N), P5 (O), P7 (Q), CF (S): similar to those in female. P6 (P): Cxp2 with
2 plumose setae, which are shorter than in female; all setae on Bsp and Enpl-2 far shorter
than in female; all setae on Bsp plumose except very short dorsal seta; 3 terminal setae on
Enp3 almost equal and with long hairs (cut off in the drawing). CA (R): with 4 muscle bands;
terminal part tapered; end rounded.

Remarks. P. macroprocera “was described from the Northeast Atlantic when Angel
(1971) showed that the prevailing concept of Conchoecia procera was a complex of three
species (macroprocera, microprocera and procera) with consistent differencesin their carapace
sizes’ (Angel et al., 2008).

Size ranges of these three species from the Arabian Sea Region were obtained by means of
adiagram of sizedistribution of all malesand femalesthat were measured in our materias; certainly,
thereal sizeranges of three species are overlapping.

Descriptions of the Arabian Sea adult specimens of P. macroprocera are based on
three females (1.27-1.30 mm) and five males (1.16-1.18 mm).

Distribution. Proceroecia macroprocera is recorded generdly from the Atlantic
Ocean, and afew records from the Indian and Pacific oceans; geographical range isfrom 60°N to
52°S; mesopelagic species, occurs dlightly deeper than the other two sibling species. 100-400
m in the temperate latitudes, and deeper than 500 m near equator (Angel et a., 2008). In the
Arabian Sea Region, P. macroprocera was found mainly in the upwelling areas and in the centra
and southern parts of the investigated area (Fig. 73), in 20% of tows. Maximum abundances were
recorded at depths 200-300 m (Fig. 74).
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Fig. 73. Occurrence of Proceroecia macroprocera at the stations 900 +
listed in Table 1. Open circles represent stations sampled, closed
circles represent stations where adults and juveniles of the species
were found.
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Plate 64. Proceroecia macroprocera, female. Carapace: A — lateral; B — ventral; C, D — both valves outside:
PDCs (different specimens). E — FO and Anl. An2: F — other specimen: capitulum of FO. G — Prp and Exp;
H—Enp. | =Lb. J-Md. K-Mx. L =P5. M -P6. N-P7. O-CF.
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Plate 65. Proceroecia macroprocera, male. Carapace: A —lateral; B —ventral; C, D —both valves outside: PDCs
(different specimens). E—FO. F—Anl. G —Anl: e-seta. An2: H —Prp and Exp; |, J —right Enp; K —left hook
appendage. L —Lb. M —=Md. N-Mx. O-P5. P-P6. Q—-P7. R—CA. S—-CF.
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Proceroecia microprocera (Angel, 1971)
(Pict. 33; PIs 66, 67; Figs 75, 76)

Conchoecia microprocera Angel, 1971, p. 264, figs 4-6.
Proceroecia microprocera: Kock, 1992, p. 82; Angel, 1999, pp. 821, 834, fig. 9.116.

1 mm

Pict. 33. Proceroecia microprocera. A —female; B —male.

Females. L =0.90-1.08 mm (1.02 + 0.03 mm; N =597); H/L =43.1 + 1.4% (N = 39).

Plate 66A—N. Carapace (A—C): similar to that in P. macroproceraand P. procera (PIs7C,
64A, 68A), but right PDC has distinct spine directed downwards and RAG less moved along
ventral margin (15-17% L from posterior margin). FO (D, E): about 2 times longer than An1;
no clear division on stem and capitulum; the latter dlightly bent downwards, somewhat widened
distally, usually bare, sometimes covered with rare short hairs on ventral surface terminaly; its
tipawayspointed. Anl (D): without dorsal seta; oppositedistal partsof sensory setae, e-setahas
long hairswhich dlightly decreasein sizedistally. An2 (F, G): similar to that in P. macroprocera
(M. 64G, H), but b-seta on Enpl has distinct spines and all setae on Enp2+3 relatively shorter.
Lb (H): dorsal projection slightly tapered anteriorly; its anterior edge rounded. Md (1): similar
to that in P. macroprocera (Pl. 64J), but outer disto-ventral seta on Enp2 longer than inner one.
Mx (J): similar to that in P. macroprocera (Pl. 64K). P5 (K): similar to that in P. macroprocera
(M. 64L) but hairs on Cxpl—-2 absent and all setae on Bsp non-plumose. P6 (L): Cxp2 with
2 non-plumose setae; dorsal seta on Bsp longer than half of Enpl; all setae non-plumose.
P7 (M): one of 2 terminal setae either missing or not visible due to its extremely small size;
longer terminal setarelatively shorter than in P. macroprocera (Pl. 64N), with a double row of
tiny spines proximally. CF (N): unpaired dorsal seta missing; 2" to 4" claws shorter relative to
5% to 8" than in P. macroprocera and P. procera (Pls 640, 680).

Males. L =0.83-0.97 mm (0.89 + 0.02 mm; N = 507); H/L =43.7 + 1.9% (N = 20).

Plate 67A—R. Carapace (A—C): RAG less moved along ventral margin (12-13% L from
posterior margin) than in P. macroprocera and P. procera (Pls 7C, 65A, 69A). FO (D, E):
capitulum elongated, with long hairsin mid-part of ventral surface and shorter hairs proximally;
itstip dightly pointed. Anl (D, F): similar to that in P. macroprocera (Pl. 65F, G), but e-seta
comb consists of smaller number of spines (~ 10-12 pairs) and both b- and d- setae have tiny
spines opposite e-comb. An2 (G-1): inner surface of Prp bare; b-seta on Enpl with clear
spines; e-seta present; right hook appendage strongly curved backwards; |eft appendage smaller
and less curved; tips of both appendages slightly pointed. Lb (J): dorsal projection shorter than
infemale. Md (K, L): similar to that in female, but short ventral seta on Bsp sometimes longer
than in female (L). Mx (M), P5 (N), P7 (P), CF (R): similar to those in female. P6 (O): all
setae on Cxp2, Bsp and Enpl-2 far shorter than in female and non-plumose; Bsp with most
of ventral setae shorter and weaker, and dorsal seta longer than in male of P. macroprocera
(M. 65P); 3 terminal setae on Enp3 almost equal and with long hairs. CA (Q): relatively larger
than in two sibling species; with 4 muscle bands; terminal part tapered; end rounded.
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Remarks. Descriptions of the Arabian Sea adult specimens of P. microprocera are based
on five females (0.94-1.07 mm) and two males (0.88-0.90 mm).

Distribution. Proceroecia microprocera is recorded from the Atlantic and Indian
oceansin the tropical and temperate latitudes; the records of P. procera from earlier than 1971
(when Angel has described three related species) may have included this species; epi- and
mesopel agic species, occurs mostly at depths 50-300 m (Angel et al., 2008). In the investigated
area, P. microprocera was found at all stations (Fig. 75); it was the most abundant speciesin the
samples (Table 3). Maximum abundances were recorded at depths 50-150 m (Fig. 76).
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Fig. 75. Occurrence of Proceroecia microprocera at the stations 900 A
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Plate 66. Proceroecia microprocera, female. Carapace: A — lateral; B — ventral; C — both valves outside: PDCs.
D —FO andAnl. E —other specimen: capitulum of FO. An2: F —Prp and Exp; G —Enp. H —Lb. | —Md without
Cxp. J—Mx. K—=P5. L —P6. M —P7. N-CF.
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Plate 67. Proceroecia microprocera, male. Carapace: A — lateral; B — ventral; C — both valves outside:
PDCs. D —FO and Anl. E — other specimen: capitulum of FO. F —Anl: armature of b-, d- and e- setae. An2:
G — Prp and Exp; H — right Enp; | — left hook appendage. J — Lb. Md: K — Bsp and Exp; L — Enp.
M —-Mx. N=P5. O-P6. P-P7. Q—CA. R-CF.
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Proceroecia procera (Mdller, 1894)
(Pict. 34; PIs 68, 69; Figs 77, 78)

For synonymy before 1906, see Mlller, 1906a.

Conchoecia procera: Muller, 1906a, p. 71, pl. X111 figs 37-47; pl. X1V figs 3-6; Deevey, 19683, p. 45, figs 16, 17;
Angel, 1971, p. 259, figs 1-3.

Paraconchoecia procera: Poulsen, 1973, p. 50, fig. 21.

Proceroecia procera: Kock, 1992, p. 82; Angel, 1999, pp. 821, 834, fig. 9.117.

Pict. 34. Proceroecia procera. A —female; B —male.

Females. L =1.10-1.21 mm (1.16 + 0.02 mm; N = 44); H/L = 42.8 £ 1.1% (N = 27).

Plate 6BA—0. Carapace (A—C): similar to that in P. macroprocera and P. microprocera
(PIs7C, 64A, 66A), but right PDC always has small point directed downward and RAG opens
17-20% L from posterior margin. FO (D): more than 2 times longer than Anl; capitulum
long, dlightly bent downward, widened distally, covered with short hairs on distal ventral half;
its tip always pointed. Anl (D): e-seta has long hairs in its distal part which decrease in size
distally. An2 (E—H): similar to that in P. microprocera (Pl. 66F, G), but a-seta on Enpl with
tiny spines and all setae on Enp2+3 relatively longer. Lb (1): in dorsal projection tapered
anteriorly; anterior edge rounded. Md (J): 2 disto-ventral setae on Enp2 about equal, as in
P. macroprocera (Pl. 64J). Mx (K): similar to that in two other sibling species (Pls 64K, 66J).
P5 (L): Cxp2 covered with long hairs; all setae on Bsp, except disto-lateral one, non-plumose.
P6 (M): similar to that in P. macroprocera (Pl. 64M), but dorsal setaon Bsp longer and reaches
over the half of Enpl. P7 (N): longer terminal seta strongly shortened, asin P. microprocera
(PI. 66M); another seta extremely short or missing (or not visible dueto itssmall size). CF (O):
similar to that in P. macroprocera (Pl. 640).

Males. L =0.99-1.08 mm (1.03 + 0.04 mm; N = 29); H/L = 41.6 + 1.7% (N = 11).

Plate 69A—P. Carapace (A—D): similar to that in P. macroprocera and P. microprocera
(PIs 7C, 65A, 67A), but RAG opens ~ 15-17% L from posterior margin. FO (E, F):
capitulum elongated, with long hairs in mid-part of ventral surface and on lateral surfaces
proximally; its tip rounded. Anl (E, G): e-seta with a comb of about 17—-18 paired, long,
pointed spines directed proximally and decreasing in size distally; just beyond comb e-seta
has pairs of tiny spines directed distally; b-seta hastiny spines opposite e-comb. An2 (H-J):
inner surface of Prp bare; b-seta on Enpl with strong spines; e-seta either missing or not
visible dueto its small size; right hook appendage strongly curved backwards, itstip slightly
rounded; left appendage smaller and less curved. Lb (K), Md (L), Mx, P5 (M), P7 (O),
CF: similar to those in female. P6 (N): all setae on Cxp2, Bsp and Enpl1-2 far shorter than
in female; dorsal seta on Bsp longer than in P. macroprocera and P. microprocera (Pls 65P,
670); 3 terminal setae on Enp3 almost equal and with long hairs (cut off in the drawing).
CA (P): relatively smaller than in two sibling species; with 4 muscle bands; terminal part
tapered; end rounded.
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Remarks. Descriptions of the Arabian Sea adult specimens of P. procera are based on
seven females (1.11-1.21 mm) and eight males (1.05-1.08 mm).

The main differences between three sibling species, P. macroprocera, P. microprocera
and P. procera, are the carapace length and the position of RAG (see PI. 7C).

In addition to these, P. microprocera differs from other two species by: a) the presence
of distinct spineonright PDC; b) relatively shorter FO in female; ) the presence of five anterior
setae on Mx Enpl (six setae in two other species); d) shorter 2™ to 4™ claws on CF relative
to 578",

P. macroprocera differ from other two speciesby: a) b-setaon An2 Enpl havingtiny little
spines (this seta have distinct spinesin other two species); b) the shape of Lb dorsal projection,
which is almost rectangular, with straight anterior edge.

Distribution. Proceroecia procera is recorded from all oceans; geographical range is
from 50°N to 44°S; shallow mesopelagic species, depth range is usually 50400 m. “Records
from earlier than 1971 (when Angel has described three sibling species) may include one or
more of the other species’ (Angel et a., 2008). In the Arabian Sea Region, P. procera was
found mainly in the southern part of the investigated area (Fig. 77), in 9% of tows. Maximum
abundances were recorded at depths 100-300 m (Fig. 78).
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Fig. 77. Occurrence of Proceroecia procera at the stations listed
in Table 1. Open circles represent stations sampled, closed circles
represent stations where adults and juveniles of the species were
found. 1100 4

Fig. 78. Occurrence of Proceroecia procera at different depths. 1400
X-axis represents the number of records of the species as a percentage 4
of the total number of tows (Table 2) in the corresponding layers. 1500 -
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Plate 68. Proceroecia procera, female. Carapace: A —lateral; B —ventral; C —both valves outside: PDCs. D —FO
and Anl. An2: E —Prp and Exp; F — Enp; G, H — Enp2+3 (other specimens). | —Lb. J—Md. K —=Mx. L —P5.
M -P6. N—-P7. O-CF
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Plate 69. Proceroecia procera, male. Carapace: A — lateral; B — ventral; C, D — both valves outside: PDCs
(different specimens). E — FO and Anl. F —capitulum of FO. G —Anl: e-seta. An2: H — Prp and Exp; | — left
Enp; J —right hook appendage. K —Lb. L —Md without Cxp. M —P5. N—-P6. O —-P7. P—-CA.
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Genus Pseudoconchoecia Claus, 1890

Carapace short, height ~ 60% of length; RAG and LAG are in the usual places; ventral
L GGs present. The surface has a more or less pronounced striation; Bsp of Md is very short.
(Poulsen, 1973).

A single species, P. concentrica (Mtiller, 1906), has been found in the analyzed material
(Table 3, Appendix 2).

Pseudoconchoecia concentrica (Mduller, 1906)
(Pict. 35; PIs 70, 71; Figs 79, 80)

Conchoecia concentrica Mdller, 1906b, p. 10, pl. | figs 1-10.

Conchoecia concentrica: Deevey, 1968a, p. 95, figs 48-50; 1970, p. 820, figs 10, 11a, b; Poulsen, 1969, p. 166, fig. 15.
Pseudoconchoecia concentrica: Poulsen, 1973, p. 150, fig. 75; Angel, 1999, pp. 821, 832, fig. 9.119.

Not Conchoecia pectinata: Leveau, 1966, Pls 1-2.

1 mm

Pict. 35. Pseudoconchoecia concentrica. A —female; B —male.

Females. L =1.23-1.51 mm (1.38 + 0.06 mm; N = 186); H/L = 59.7 = 2.8% (N = 57).

Pate 70A-D, F—Q. Carapace (A-D): short, tapered anteriorly; PDCs somewhat extended
(Ieft more than right) and left PDC ends in point; each of shoulder vaults have rounded wing-like
extension; ventral LGGs present and open on posterior margin just above RAG and opposite on
left valve; surface of cargpace with striation (not shown in drawings). FO (F): capitulum wider
than stem, with strong spines; distal part of its dorsal surface with shorter and weaker spines; tip
pointed. Anl (F): 2 segment with long dorsal seta; shaft with tiny spinesventrally near insertion
of 1% and 2™ segments; 4" segment bears a few hairs on dorsal side; e-seta bears short spines
along its posterior surface below sensory setae; these latter setae have swollen bases, and as
long as athird of e-seta. An2 (G, H): Prp with medial bulge covered with hairs; surface of Expl
with small spinules proximally; Enpl with a and b- setae having spines; h-, i- and j- setae have
raretiny spines down their shafts. Lb (J): dorsal projection with hairslaterally. Md (K, L): Bsp
short, with large epipodial seta; Enpl bears4 ventral setae and non-plumose dorsal seta. Mx (M):
Enpl has 8 strong spines near distal edge. P5 (N): surface of Cxpl-2 with long hairs; Cxp3 has
7 setae in ventral group; Bsp with 7 setae in proximal ventral group (one of them very short and
2 plumose) and 4 setaein distal group (oneof them plumose). P6 (O): dorsal setaon Bsprelatively
short; most distal ventral seta extends beyond distal edge of Enpl. P7 (P): longer terminal seta
with tiny spines proximally. CF (Q): dorsal seta present.

Males. L =1.18-1.46 mm (1.30 £ 0.05 mm; N = 139); H/L = 56.1 + 2.1% (N = 49).

Plate 71A-0O. Carapace (A—E): with a spine-like point on left PDC, right PDC rounded;
shoulder vaults well developed but without wing-like extensions; LGGs as in female. FO (F):
capitulum rather long, its distal part bent upward; its surface with spines mainly in mid-part; tip
rounded and with tiny spines. Anl (F, G): shaft bare; armature of e-seta consists of more than
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30 pairs of densely sitting elongated teeth; b-seta has short oval pad and a few spinules distally
from pad; d-seta with spinules opposite distal part of e-comb. An2 (H—K): Prp has media bulge
covered with longer hairs than in female; &, b-, c- and d- setae powerful, with broad bases and
furnished with tiny spines; e-seta present; h-, i- and j- setae thin, about athird of g-seta; right hook
appendage considerably larger than left, strongly curved, its base has 2—-3 small conic processes
(spines), and dong itsinner surface there are similar but smaller spines; both hook appendages end
in 2 tiny papillae. Lb (L): dightly more elongated than in female. Md (M): differs from that in
female by plumose dorsal setaon Enpl. Mx, P5, P7, CF (O): similar to those in female. P6 (N):
all setae on Cxp2, Bsp and Enpl-2 far shorter than in female; dorso-lateral setaon Bsp extremely
short; 3 terminal setae on Enp3 almost equa and with long hairs. CA (O): exceptionally large, in
lateral view has ova shape and about 10 narrow muscle bands.

Juveniles. Earlier instars have delicate, transparent spine-like processes along wing-
like extensions (Pl. 70E), which are absent or not always seen in later juveniles and adults.

Remarks. Arabian Sea male specimens of P. concentrica differ from those described
by Deevey (1968) and Poulsen (1973) by smaller numbers of teeth (~ 30 pairs) on Anl e-seta;
specimens described earlier had e-seta with 44-50 pairs of teeth.

Distribution. Pseudoconchoecia concentrica is a poorly known species recorded
from all oceans; geographical rangeis from 44°Sto 46°N; epipelagic and shallow mesopelagic
species (Angel et al., 2008). In the Arabian Sea Region, P. concentrica was found generaly
in the northern and central parts of the investigated area (Fig. 79), in 78% of tows. Maximum
abundances were recorded at depths 50-100 m (Fig. 80).
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Fig. 79. Occurrence of Pseudoconchoecia concentrica at the ggg A
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Plate 70. Pseudoconchoecia concentrica, adult female (excluding E — lateral view of juvenile). Carapace: A —
lateral; B — ventral; C — anterior; D — both valves outside: posterior margins. F —FO and Anl. An2: G —Prp and
Exp; H, | —Enp. J—Lb. Md: K —Bsp, Exp and Enp; L —coxal endite: toothed edge and distal tooth-list. M —Mx.
N-P5. O-P6. P-P7. Q-CF.
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Plate 71. Pseudoconchoecia concentrica, male. Carapace: A — lateral; B — dorso-lateral; C — ventral;
D —anterior; E — both valves outside: posterior margins. F — FO and Anl. G — Anl: armature of b-, d- and
e setae. An2: H — Prp and Exp; |, J —right and left Enps; K — left hook appendage. L —Lb. M —Md without
Cxp. N—P6. O —CA and CF.
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Tribe Metaconchoeciini Chavtur & Angel, 2011

The main characteristics of this tribe are the following: a) LAG opens on the anterior
third of dorsal margin or on rostrum; b) RAG opens more or less closely to PDC; c) PDCs
rounded, without spine, posterior margin strongly arched; d) female Anl with no dorsal seta;
€) Lb hyaline membrane deeply notched; f) Mx Enpl with 4 setae on anterior side. (Chavtur &
Angel, 2011).

Five genera of the tribe Metaconchoeciini have been found in the investigated material:
Clausoecia Chavtur & Angel, 2011; Kyrtoecia Chavtur & Angel, 2011; Metaconchoecia
Howe, 1955; Muelleroecia Chavtur & Angel, 2011; Nasoecia Chavtur & Angel, 2011 (Table 3,
Plate 72, Appendices 1, 2).

Key to the five genera of M etaconchoeciini:

1 LAG opens on dorsal margin of carapace ~ 24—27% L from rostrum tip;
RAG opens on posterior margin of carapace ~ 26—27% H from dorsal margin
(Pl 2 e e Muelleroecia

la LAGondorsal margin < 20% L from rostrum tip;
RAG on posterior margin < 20% H fromdorsal margin ............cocoeeieii i e 2

2 LAG on dorsal margin posteriorly from anterior hinge of carapace;
carapace elongated, H/L usUally <50%0 .......ovii it e e e e e 3

2a LAG ondorsal margin just near anterior hinge of carapace
or on rostrum between anterior hinge and rostrum tip;
carapace shortened, H/L USUaITY > 50%0 ... ...ve e e e e e e e e e 4

3 LAG on dorsal margin ~ 10-13% L from rostrum tip;
RAG on posterior margin < 5% H from dorsal margin
(Pl 72B) e e Metaconchoecia

3a LAGondorsa margin ~15-17% L from rostrum tip;
RAG at apex of angle formed by posterior margin ~ 15% H from dorsal margin
(722 T Clausoecia

Other features. In males: Anl e-setawith comb of paired spines distally and
unpaired proximally; A2 Enp3 with relatively large and strong right hook appendage;
distal part of CA with swollen anterior margin. (Pl. 74E, G, O)

4 LAG just on rostrum; RAG on posterior margin ~ 15% H from dorsal margin;
carapace valves with round bulges close to PDC (more developed in female)
(Pl 72D e e e Nasoecia

Other features. In both sexes: small Md Exp present; Md Enpl with 2 ventral setae;
in males: Anl e-seta with paired spines directed proximally;
CA elongated, with almost straight posterior and anterior margins. (PIs 771, 78G, L, Q).

da  LAGjust near anterior hinge; RAG on posterior margin ~ 8% H from dorsal margin;
carapace valves without bulges
(Pl 72 et e e e e Kyrtoecia
Other features. In both sexes: Md Exp not developed; Md Enpl with 1 ventral setae;

in males: Anl e-seta with pegs directed at right angles to seta;
CA shortened, widened distally. (Pls 75H, 76E, J, O).

The members of three, at present monospecific, genera of tribe Metaconchoeciini,
Clausoecia, Kyrtoecia and Nasoecia, are described in this book.
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Plate 72. Carapace outlines of the members of different generain the tribe Metaconchoeciini. A —Muelleroecia.
B — Metaconchoecia. C —Clausoecia. D —Nasoecia. E — Kyrtoecia.
All drawings are represented in the same scale.
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Genus Clausoecia Chavtur & Angel, 2011

Small species, L 0.71-0.94 mm. Carapace relatively elongated, H/L ~ 50%. LAG opens on
dorsal margin ~ 15-17% L from rostrum tip; RAG at apex of angle formed by posterior margin
~15% H from dorsal margin. Male Anl has e-comb with ~ 20 spinesthat are paired distally and
unpaired proximally. Currently, the genus is monospecific.

Clausoecia pusilla (Muller, 1906)
(Pict. 36; PIs 73, 74; Figs 81, 82)

Conchoecia pusilla var. major and var. minor Miiller, 19063, p. 80, 81, pl. XVI figs 30-39, pl. XVl figs 35-36.
Conchoecia pusilla major: Deevey, 19683, p. 57, fig. 25.

Conchoecia pusilla: Gooday, 1981, p. 144, fig. 5A, C.

Metaconchoecia pusilla: Poulsen, 1973, p. 78; Angel, 1999, pp. 820, 831, fig. 9.71.

Clausoecia pusilla; Chavtur & Angel, 2011, p. 45.

1 mm

Pict. 36. Clausoecia pusilla. A —femae, B—male.

Females. L =0.75-0.94 mm (0.86 + 0.03 mm; N = 87); H/L =50.4 + 1.7% (N = 10).

Plate 73A—M . Carapace (A—C): elongated; posterior and anterior ventral cornersrounded;
posterior margin strongly arched and formed an angle (~ 15% H from dorsal margin); RAG opens
at apex of this angle; LAG opens behind rostrum, moved somewhat backwards from anterior
hinge of dorsal margin. FO (D): straight, no differentiation between stem and capitulum; the
latter widened in its anterior part, with slightly pointed tip, covered with short hairs, which
are more numerous on ventral surface. Anl (D): sensory setae (a—d) longer than half e-seta;
e-setarather short (~ 1.5 timeslonger than shaft), with short spines on its posterior side distally.
An2 (E, F): medial bulge on Prp without hairs; g-setaon Enp2 only somewhat longer than f-, h-,
i-andj- setae. Lb(G): indorsal projection short and broad, anterior edge almost straight; hyaline
membrane with deep notch. Md (H): Bsp without epipodia seta and with long lateral setaon
inner side; Enpl has plumose dorsal setaand only 1 ventral seta. Mx (I): setaon Bsp missing;
Enpl with 4 setae on anterior side, 3 on posterior, 1 laterally and 4-5 small spines near distal
edge. P5 (J): Cxp3 with 7 setae in ventral group; Bsp bears 5 setae in proximal ventral group,
2 indistal, 1 long dorsal setaand 1 dorso-lateral (all these setae non-plumose); dorsal terminal
seta on Enp2 is longer than central and ventral setae. P6 (K): Cxp2 with 1 plumose seta and
1 non-plumose; Bsp with 5 ventral and 1 dorso-lateral setae (all plumose); dorsal setamissing;
dorso-lateral setaand most distal ventral seta are long, extending over half Enp2. P7 (L): both
terminal setae with no spinules. CF (M): broad, with dorsal seta.

Males. L =0.71-0.87 mm (0.80 £ 0.03 mm; N = 69); H/L =49.8 + 2.0% (N = 6).

Plate 74A—P. Carapace (A—C): in lateral view similar to that of female; in ventral view
with far broader rostrum; MGGs absent. FO (D): capitulum elongated, with widened anterior
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part and round tip, proximal 2/3 of its ventral surface covered with rather long hairs. Anl (D,
E): a-setalong and equal to total length of 1% and 2™ segments; e-seta with comb having 4-5
paired spines and 10-11 unpaired; b-seta has a few fine spines opposite distal part of e-comb;
b- and d- setae slightly shorter than e-seta. An2 (F—H): inner surface of Prp with medial bulge
covered with tiny spinules; Enp2 with short c-, d- and e- setae; right hook appendage very
large and strong; both hook appendages strongly curved and with pointed tips. Lb (1): dorsal
projection more elongated than in female. Md (J): asin female, besides a few short spines on
anterior surface of Enp2. Mx (K), P5 (L), P7 (N), CF (P): similar to thosein female. P6 (M):
setation of Cxp, Bsp and Enpl-2 as in female but all setae shorter; 3 terminal setae on Enp3
almost equal and with long hairs. CA (O): has 4 muscle bands and strongly swollen distal part
of its anterior margin; posterior edge almost straight; end rounded.

Remarks. Miuller (1906a) described two subspecies of C. pusilla: “major” (females
0.90-0.98 mm and males 0.85-0.95 mm) and “minor” (females 0.70-0.85 mm and males 0.70—
0.85 mm). In addition to size, these subspecies differ in the armature of Anl e-seta: about
8 paired and 10 unpaired spines on e-seta of larger subspecies, 4 paired and 8 unpaired spinesin
smaller one. C. pusilla from our materials have the number of spines on e-seta (4-5 paired and
10-11 unpaired; see PI. 74E) closer to Miller’s C. pusilla minor.

Distribution. Clausoecia pusilla isrecorded from all oceans; latitudinal range is 46°S
to 60°N, but it is absent from the North and Central Pacific oceans; predominantly a deep
mesopel agic species with a range of 500-1000 m (Angel et a., 2008). In the investigated area
(Fig. 81), C. pusillawas found in 19% of tows. Maximum abundances were recorded at depths
500-1000 m (Fig. 82).
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Fig. 81. Occurrence of Clausoecia pusilla at the stations listed in 900
Table 1. Circles represent stations sampled, closed circles represent
stations where adults and juveniles of the species were found. 1000
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Fig. 82. Occurrence of Clausoecia pusilla at different depths. X-axis 1400
represents the number of records of the species as a percentage of the
total number of tows (Table 2) in the corresponding layers. 1500
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Plate 73. Clausoecia pusilla, female. Carapace: A —lateral; B —ventral; C —both valvesoutside. D —FO and Anl.
An2: E —Prp and Exp; F —Enp. G —Lb. H —Md without Cxp. | —=Mx. J—P5. K-P6. L —P7. M —CF.
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Plate 74. Clausoecia pusilla, male. Carapace: A —lateral; B —both valvesoutside; C —ventral. D —FO and Anl.
E — other specimen: armature of e-seta. An2: F — Prp and Exp; G —right Enp; H — left hook appendage. | —Lb.
J—Md without Cxp. K —Mx. L —P5. M —P6. N-P7. O-CA. P-CF.
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Genus Kyrtoecia Chavtur & Angel, 2011

Small species, L 0.74-0.85 mm. Carapace shortened, H/L > 50%. LAG opens on dorsal
margin just near anterior hinge, RAG on posterior margin ~ 8% H from dorsal margin. Anl
e-setawith 18-20 pegs placed in two rows at right angles to seta. These pegs paired distally and
alternated proximally. Currently, the genus is monospecific.

Kyrtoecia kyrtophora (Mdller, 1906)
(Pict. 37; PIs 75, 76; Figs 83, 84)

Conchoecia kyrtophora Miiller, 19068, p. 82, pl. XVII figs 1, 3-10.

Conchoecia kyrtophora: Deevey, 1974, p. 364, fig. 5g; Angel, 1981, p. 53, figs 4-6; Cooday, 1981, p. 144, fig. 4B, E.
“Metaconchoecia” kyrtophora: Martens, 1979, p. 352.

Metaconchoecia kyrtophora: Angel, 1999, pp. 820, 831, fig. 9.66.

Kyrtoecia kyrtophora: Chavtur & Angel, 2011, p. 50.

1 mm

Pict. 37. Kyrtoecia kyrtophora. A —female; B —male.

Females. L =0.78-0.85mm (0.81 + 0.02 mm; N = 23); H/L =55.9+ 2.8% (N = 9).

Plate 75A-L. Carapace (A—C): reatively short; posterior margin swollen, all corners
rounded; LAG opensjust near anterior hinge of valves, RAG opens on posterior margins of right
valve ~ 8% H from dorsal margin. FO (D): ailmost straight; no clear differentiation between stem
and capitulum; capitulum widened distally, with fine hairs on al surfaces except dorsal one; its
tip rounded. Anl (D): sensory setae (a—d) longer than half e-seta; e-seta rather short (less than
1.5 times longer than shaft), with short spines on posterior side distally. An2 (E, F): Prp with
media bulge covered with hairs; a& and b- setae on Enpl bare; ¢-, d- and e- setae missing;
remaining setaeabout equal. Lb (G): indorsal projection rather short and broad, strongly narrowed
anteriorly; hyaline membrane deeply notched. Md (H): Bsp with long disto-lateral seta on inner
side, epipodia appendage without seta; Exp not developed; onits place there is only rather short,
plumose seta; Enpl has non-plumose dorsal seta and a single ventral one. Mx (1): Bsp without
seta; Enpl with 4 setae on anterior side, 3 on posterior, 1 laterally and afew tiny spines near distal
edge. P5 (J): Cxp3 with 7 setae in ventral group; Bsp bears 5 setae in proximal ventral group,
2 in distal ventral group, 1 dorsal seta and 1 dorso-lateral. P6 (K): Cxp2 with 2 non-plumose
setae; Bsp with 5 ventral setae (2 of them plumose, most distal seta extends over distal edge of
Enp2) and long dorso-lateral non-plumose seta; dorsal setaon Bsp missing. P7 (L): both terminal
setae without spines. CF (asin maein Pl. 76 O): unpaired dorsal seta absent.

Males. L =0.74-0.83 mm (0.77 £ 0.02 mm; N = 27); H/L =56.6 + 2.7% (N = 10).

Plate 76A—0O. Carapace (A-C): less tapered anteriorly than in female; in ventra
view with a clear constriction behind shoulder vaults, MGGs missing. FO (D): capitulum
long, swollen distally, with rather long hairs in middle part of ventral surface. Anl (D, E):
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arseta only slightly thickened proximally, long, extends to base of 1% segment; c-seta about
equal total length of 39, 4™ and 5" segments; e-setawith comb having 18-20 pegs placed in two
rows at right anglesto axis of seta; b- and d- setae shorter than e-seta and has a few fine spines
opposite distal part of e-comb. An2 (F—H): inner surface of Prp bare; c- and d- setae short;
e-seta extremely minute; remaining setae slightly thickened proximally; both hook appendages
form acute angles near their bases and terminate in 2 tiny papillae; right hook appendage larger
than left. Lb (1), and dso Mx (K), P5 (L), P7 (N), CF (O): similar to those in female. Md (J):
Enpl with plumose dorsal seta. P6 (M): Cxp2 with 2 non-plumose setae; all setae on Bsp and
Enpl-2 far shorter than in female; 3 termina setae on Enp3 almost equal and with long hairs.
CA (O): shortened, its distal part widened, end rounded; has 3 muscle bands.

Distribution. Kyrtoeciakyrtophoraisrecorded from all oceans; itsgeographical range
is from 32°N in the Atlantic Ocean to 65°S to the south of Australia; shallow mesopelagic
species, most abundant at depths 50400 m; before Angel’s (1981) descriptions of this
species and similar N. nasotuberculata there was confusion between these species (Angel et
al., 2008). In the Arabian Sea Region, K. kyrtophora was found mainly in the southern and
central parts of the investigated area (Fig. 83), in 14% of tows. Maximum abundances were
recorded at depths 150-300 m (Fig. 84).
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Fig. 83. Occurrence of Kyrtoecia kyrtophora at the stations listedin 900
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Fig. 84. Occurrence of Kyrtoecia kyrtophora at different depths. 1400 -
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D,F,GH,IJKL

Plate 75. Kyrtoecia kyrtophora, female. Carapace: A —latera; B — ventral; C — both valves outside. D — FO and
Anl. An2: E —Prpand Exp; F—Enp. G —Lb. H—-Mdwithout Cxp. | —Mx. J—P5. K—-P6. L —P7.



Halocyprid Ostracods of the Arabian Sea Region 191

D,E,.GHIJ,KLMNO

Plate 76. Kyrtoecia kyrtophora, male. Carapace: A — lateral; B — ventral; C — both valves outside. D — FO and
Anl. E —Anl: armature of b-, d- and e- setae. An2: F —Prp and Exp; G —right Enp; H — left hook appendage.

| —Lb. J—Mdwithout Cxp. K —Mx. L —P5. M —P6. N—P7. O-CA and CF.
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Genus Nasoecia Chavtur & Angel, 2011

Small species, L 0.75-0.90 mm. Carapaceshortened, H/L > 50%. L AG opensjust onrostrum,
RAG on posterior margin ~ 15% H from dorsal margin. Carapace valves with symmetrically
placed, round bulges close to PDC. Male Anl e-seta with comb of 13 pairs of spines directed
proximally. Currently, the genus is monospecific.

Nasoecia nasotuberculata (Mdiller, 1906)
(Pict. 38; PIs 77, 78; Figs 85, 86)

Conchoecia nasotuberculata Miller, 1906a, p. 83, pl. XVIII figs 25-30, pl. XVII fig. 2 (female's carapace
represented as kyrtophora).

Conchoecia nasotuberculata: Deevey, 1970, p. 810, figs 5, 6; 1974, p. 364, fig. 5a; Angel, 1981, p. 47; figs 1-3;
Gooday, 1981, p.144, fig. 4A, D.

Metaconchoecia nasotuberculata: Poulsen, 1973, p. 74, fig. 37 (male); Angel, 1999, pp. 820, 831, fig. 9.69.
Nasoecia nasotuberculata: Chavtur & Angel, 2011, p. 48.

1 mm

Pict. 38. Nasoecia nasotuberculata. A —female; B —male.

Females. L =0.80-0.90 mm (0.84 + 0.03 mm; N = 26); H/L =55.5 + 2.0% (N = 14).

Plate 77A—M. Carapace (A-D): relatively short, with rounded corners; has round bulges
close to PDCs symmetrically on both valves which protrude in ventral and latero-ventral view;
LAG opens just on rostrum, between its tip and anterior hinge of valves, closer to the latter;
RAG opens on posterior margin of right valve ~ 15% of H from dorsal margin. FO (E): amost
straight; capitulum broader than stem and covered with short hairs on ventral surface and
posteriorly on dorsal; its tip rounded. Anl (E): sensory setae (a—d) shorter than half e-seta;
e-seta ~ 2 times longer than shaft, with short spines on posterior side below sensorly setae.
An2 (F, G): Prp with medial bulge covered with hairs; a and b- setae on Enpl with fine
spinules; 5 setae on Enp2+3 about equal. Lb (H): in dorsal projection rather short; anterior
part narrowed, with rounded edge; hyaline membrane with deep notch. Md (1): Bsp with long
lateral setaoninner side, and epipodia appendage without seta; Exp present; Enpl has plumose
dorsal setaand 2 ventral setae. Mx (J): Bsp without setae; Enpl with 4 setae on anterior side,
3 on posterior, 1 laterally and afew tiny spines near distal edge. P5 (K): Cxp3 with 7 setaein
ventral group; Bsp bears 5 setae in proximal ventral group, 2 in distal ventral group, 1 dorsal
seta and 1 plumose dorso-lateral seta. P6 (L): Cxp2 with 1 plumose seta and 1 non-plumose;
Bsp with most distal ventral seta extending slightly beyond distal edge of Enpl and a dorso-
lateral non-plumose seta, which is reaching to half of Enpl; both setae far shorter than thosein
K. kyrtophora (PI. 75K); dorsal setamissing. CF (M): unpaired dorsal seta absent.

Males. L =0.75-0.85 mm (0.83 £ 0.03 mm; N = 14); H/L = 52.8 + 3.4% (N = 8).

Plate 78A-R. Carapace (A-D): dightly more elongated than in female; symmetrical lateral
bulges present but less than in female and not visible in ventral view. FO (E): capitulum rather
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long, thickened, covered with rather long hairson ventral surface and shorter hairson dorsal one
proximally. Anl (F, G): a-setanoticeably thickened proximally, with the curving, slightly longer
than 2™ segment; c-seta shorter than total length of 39, 4" and 5" segments; e-seta has comb
of 13 paired spines directed proximally and rarely placed hairs distally; b- and d- setae with
a few fine spines opposite distal part of comb; both these setae slightly shorter than e-seta.
An2 (H-J): Prp has medial bulge covered with hairs; a and b- setae on Enpl with tiny
marginal spinules; e-seta on Enp2 present; f-setaonly slightly shorter than g-seta; h-, i- and j-
setae become thicker proximally; left hook appendages rather gently curved; right appendage
more curved than left, has aimost right angle near its base; both appendages with round
tips. Lb (K), Mx (M), P5 (N), CF (R): similar to those in female. Md (L): asin female
except more elongated Bsp and long hairs on anterior surface of Enp2. P6 (O): Cxp2 with
2 non-plumose setae; almost all setae on Bsp and Enp1-2 strongly reduced, dorsal and dorso-
lateral setae missing; 3 terminal setae on Enp3 almost equal and with long hairs. P7 (P): both
terminal setae without spines. CA (Q): elongated, with almost straight posterior and anterior
edges and rounded end; has 4 muscle bands.

Distribution. Nasoecia nasotuberculata is recorded from all oceans, but absent in
the north and central Pacific Ocean. Geographical range is from 54°S to 32°N, “although
not all records may be correct, because there was confusion between this species and similar
K. kyrtophora until Angel’s (1981) descriptions of both species” (Angel et al., 2008);
predominantly shallow mesopelagic species, most abundant at 200-300 m (Angel, 1981).
In the investigated area, N. nasotuberculata was found mainly from the upwelling zones
along the shores of Somaliaand Oman (Fig. 85), in 9% of tows. Maximum abundances were
recorded at depths 200—-300 m (Fig. 86).
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Plate 77. Nasoecia nasotuberculata, female. Carapace: A — lateral; B — ventral; C — latero-ventral; D — both
valvesoutside. E —FO and Anl. An2: F—Prpand Exp; G —Enp. H —Lb. | —Md without Cxp. J—Mx. K —P5.
L-P6. M -CF.
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Plate 78. Nasoecia nasotuberculata, male. Carapace: A —lateral; B —ventral; C —latero-ventral; D — both valves
outside. E—-FO. F—-Anl. G —Anl: ¢, d- and e- setae. An2: H — Prp and Exp; | —right Enp; J — left hook
appendage. K —Lb. L —Mdwithout Cxp. M —Mx. N—-P5. O—-P6. P-P7. Q—-CA. R-CF.
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Subfamily Euconchoeciinae Poulsen, 1969

At the present time, the two genera, Bathyconchoecia Deevey, 1968 and Euconchoecia
Muller, 1891 belong to this subfamily.

Key to the genera of Euconchoeciinae:

1 Terminal segments of Anl with more than 100 sensory and other setae;
CF with 8 claws (see Deevey, 19680) ........c.oiiiirieie e e, Bathyconchoecia

la  Terminal segments of Anl with 20-30 sensory and other setae;
CE with 7 claws (asin PIS79E, N, 80E, P) ......vviii i e Euconchoecia

Only two juvenile specimens belonging to the genus Bathyconchoecia were found in the
investigated materia (Table 3, Appendix 1). The members of Euconchoecia are described bel ow.

Genus Euconchoecia Mller, 1891

Carapace is transparent, tapered anteriorly and posteriorly; RAG and LAG open
symmetrically on the posterior margins near PDCs; the terminal segments of Anl with 20—
30 sensory and other setae. Also, “adult females of Euconchoecia are unigue among other
halocyprids, because they brood their embryos within the carapace” (Angel et al., 2008).

Two or possibly three species of Euconchoecia have been found in the analyzed material:
E. cf. aculeata (Scott, 1894), its elongate form E. aff. aculeata elongata Mller, 1906, and
E. cf. chierchiae Mller, 1891 (Table 3, Appendices 1, 2). All these are described below.

Key to the species of Euconchoecia (adult females and males):

1 PDCs not extended, usualy both with small spines;
FO shorter than Anl; seta at 6™ segment of Anl with long hairs on anterior side;
Md Bsp with disto-lateral seta; Mx with 5 anterior and 4 posterior setae;
P5 Bsp with 2 setaein distal ventral group and always with 2 dorso-lateral setae;
P6 Bsp with 5 ventral setae; P6 Enp2 with 2 ventral setae
(Fig. 87E,F; PIs83A,C,D,F L-O,84A, C.E,L-O) ..oevviiiiii i E. cf. chierchiae

la  PDCsextended, both with longer spines;
FO longer than Anl; seta at 6™ segment of Anl without long hairs;
Md Bsp without disto-lateral seta; Mx with 3 anterior and 3 posterior setag;
P5 Bsp with 1 setain distal ventral group and usually with 1 dorso-lateral seta;
P6 Bsp with 3—4 ventral setae; P6 Enp2 with 1 ventral seta
(Fig. 8TA-D; PIS79-82) ....ceiieeceeeeeee e E. cf. aculeata + E. aff. a. elongata

! During the assambly of this book, a paper was published (Graves, 2011) in which the type specimens of E. chierchiae and
E. aculeata from the Atlantic Ocean were redescribed and the two size forms of Euconchoecia from the Gulf of Oman were
described as separate species (E. hormuzensis and E. omanensis). The Euconchoecia species in our materials differ from the
redescribed E. aculeata and E. chierchiae (see below: Remarks, pp. 199 and 207). They also differ from the new species
described by Graves from the Gulf of Oman (see Remarks, p. 202). Therefore the Euconchoecia species from our materials
need redescription, most probably as three separate species. Because of uncertainty about the systematic position of these
species, they are presented in thisbook as E. cf. aculeata, E. aff. aculeata elongata and E. cf. chierchiae. The two firsts are the
size forms of one species herein, in accordance with Mller (1906a) who described the elongate form.
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Key to the size forms of Euconchoecia cf. aculeata:

Adult females:

1

la

Usualy L < 1.1 mm; mean H/L 41%;

Md Enpl more often with 3 (sometimes 2) ventral setae;

P6 Bsp with 3 ventral setae; 2 longest terminal setae on

P6 Enp3 not longer than total length of Enpl to Enp3

(o TR = 77N = PR 4| E. cf. aculeata

Usuadly L > 1.1 mm; mean H/L 34%;

Md Enpl usually with 2 ventral setae, sometimes with 3 setae;

P6 Bsp with 4 (sometimes 3) ventral setae; 2 longest terminal setae on

P6 Enp3 longer than total length of Enpl to Enp3

(FIg. 87C; PL.8LI, M) oot e e e e e e e E. aff. aculeata elongata

Adult males:

1

la

Usualy L < 1.0 mm; mean H/L 43%;

Md Enpl with 3 ventral setag;

P6 Bsp usually with 3 ventral setae

(Fig. 87B; PI.80J, M, N) ..ot i i i i v v e e e e sreesneeeneen e B4 CFL @CUl €T

Usually L > 1.0 mm; mean H/L 40%;

Md Enpl usually with 3 ventral setae, sometimes with 2 setae;

P6 Bsp with 34 ventral setae

(Fig. 87D; P1. 821, K, N) et e e e E. aff. aculeata elongata

Fig. 87. Carapace outlines of the members of genus Euconchoecia from the Arabian Sea: E. cf. aculeata (A, B),
E. &ff. aculeata elongata (C, D) and E. cf. chierchiae (E, F), viewed in the same scale.
A, C, E—femades,; B, D, F—males.
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Euconchoecia cf. aculeata (Scott, 1894)
(Pict. 39; PIs 79, 80; Figs 88, 89)

For synonymy before 1906, see Mtiller, 1906a.
Euconchoecia aculeata: Mller, 1906a, p. 129, pl. XXXII figs 18-20, 22, 23, 25, 26; Poulsen, 1969b, p. 41, fig. 15;
George & Nair, 1980, pp. 32, 33.

1 mm

Pict. 39. Euconchoeciacf. aculeata. A —female; B —male.

Females. L =0.85-1.08 mm (0.97 £ 0.05 mm; N = 359); H/L = 40.6 £ 2.4% (N = 24).

Plate 79A—-N. Carapace (A-D): elongated; tapered anteriorly and posteriorly; PDCs
extended, both with spines (left shorter than right); rostrum pointed (left longer than right);
LAG and RAG open symmetricaly on the posterior margins near PDCs. FO (E, F): very
thin, undifferentiated on stem and capitulum, extending beyond the end of Anl; its tip either
rounded or with tiny papilla. Anl (E): 7-segmented (see Poulsen, 1969b: pp. 32, 38, figs 10, 13);
1% to 4" segments without setae; 5" bears more than 20 equal sensory setae; 6™ with 1 short seta,
7" with 3 setae of varying size. An2 (G): Prp bare; Enpl elongated, with bare a- and b- setae disto-
dorsaly; c-, d- and e- setae missing; Enp2+3 with longest g- and shorter f- setae (both setae have
tiny spines on anterior side); only 1 seta of 3 (h-, i- or j- seta) present. Lb (H): dorsal projection
strongly narrowed anteriorly; hyaline membrane almost straight. Md (1): Bsp with very long,
plumose epipodial seta and with no disto-lateral seta; Exp not developed, in its place there is
astrong, plumose seta; Enpl has 1 short, non-plumose dorsal setaand 3 ventral setae (sometimes
2 setae); Enp2 bears 2 setae on dorsal side and 1 seta ventrally (3 dorsal and 2 ventral setae in
subfamiles Archiconchoeciinae and Conchoeciinag). Mx (J): Bsp with single seta; Enpl has
3 setae on anterior side and 3 setae on posterior, and afew long hairs mid-anteriorly; lateral setaon
Enpl missing; Enp2 with 6 terminal setae and afew long hairsventrally. P5 (K): Cxp3 has5 setae
in ventral group (one of them is a little away from others); Bsp has 3 setae in proximal ventral
group and 1indistal one, relatively long plumose dorso-lateral and non-plumose dorsal setae, and
afew long hairs proximo-ventrally; sometimes there are 2 plumose dorso-lateral setae on Bsp, as
in E. cf. chierchiae (PI. 83N). P6 (L): Cxp2 has 2 setae; Bsp with 3 ventral setae, 1 dorso-lateral
and 1 dorsal (vestige of Exp) which does not reach distal edge of Enpl; 2 longest terminal setae
on Enp3 about equal and not longer than total length of Enpl to Enp3. P7 (M): both terminal setae
without spines. CF (N): with 7 claws; 1% to 4" claws with bent tips; unpaired dorsal seta present;
on each of furcal plates between 1% and following claws there is an oval process, which is like
atrace of aclaw basis. Probably thisis avestige of the claw.

Males. L =0.85-0.99 mm (0.95 £ 0.05 mm; N = 289); H/L = 42.7 + 1.8% (N = 20).

Plate 80A—P. Carapace (A-D): laterdly smilar to that in female but with shorter posterior
dorsal spines; ventrally with broader rostrum and more developed shoulder vaults. FO (E): asin
femae. Anl (E): 7-segmented asin female; 7" segment bears 4 setae of varying size; longest seta
about 2 times longer than Anl, hastiny spines distally on anterior side. An2 (F—H): inner surface
of Prp bare; Enpl elongated, with 3 groups of short hairs on dorsal side; Enp2 has a conical process
dorsally; g-seta very long, extending well beyond posterior margin of carapace, f-seta about half of
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0-seta; Enp3 elongated, with 3 setae of varying size (h-, i- and j- setae); hook appendage developed
only onright Enp. Lb (1), Mx (K), P7 (O), CF (P): smilar to those in female. Md (J): Enpl has
1 very short dorsal setaand always 3 ventral setae, also afew long hairs near bases of ventra setee.
PS5 (L): Cxpl-2 with long hairson their surfaces. P6 (M, N): Bsp with 3 ventral, 1 dorso-lateral and
1 dorsal (vestige of Exp) setae and afew long hairs proximo-ventrally; Enpl usually with 1 ventral
setae, sometimes with 2 (N); Enp3 with 3 long terminal setae having long hairs distally (hairs not
shown in drawing). CA (P): large, strongly narrowed in mid-part; end rounded.

Remarks. According to Miller (1906a) there is an elongate form of E. aculeata that
differs from the main species by having alonger carapace.

Size ranges of E. cf. aculeata and E. aff. aculeata elongata from the Arabian Sea Region
were obtained by means of a diagram of size distribution of all adult males and females that
were measured in our materials; certainly, the real size ranges of these species are overlapping
(especialy in males). Descriptions of the Arabian Sea adult specimens of E. cf. aculeata are
based on seven females (0.94-0.99 mm) and six males (0.96-0.99 mm).

The males and females of E. cf. aculeata in our materials differ from the type specimens
redescribed by Graves (2011: figs 7-10) mainly by longer FO and smaller number of setae on
Mx, P5 and P6. For comparison, see Graves (2011: figs 7C, 8B-D, 9C, 10B, C).

Distribution. Euconchoecia aculeata is recorded mainly from the Indian Ocean and
Western Pacific with single records from the tropical Atlantic and Eastern Pacific; this speciesis
most abundant in the surface waters (Muller, 1906a; Poulsen, 1969b; George et d., 1975; George
& Nair, 1980; Angd et d., 2008). In the investigated area, E. cf. aculeata was found generdly in
the centra and northern parts of the region; it was rare in the upwelling areas aong the shores of
Somaliaand Oman (Fig. 88). Maximum abundances were recorded at depths 0—-100 m (Fig. 89).

45° 50° 55°

0 20 40 60 80 %
1 1 1

N __h_:_,, 0 | | | | | | |
25° P E
£100 -
o
w -
[a)]
20 200 -
300 A
15° T
400 -
10°] 500 o
. X 600 -
o [ ] & ® 4
5 n
° 8¢ 700 -
FE] i
° S
800
o é
D o]

900
Fig. 88. Occurrence of Euconchoecia cf. aculeata at the stations .
listed in Table 1. Open circles represent stations sampled, closed 1000 -
circles represent stations where females and males of the species T
were found. 1100 1

1200 +

Fig. 89. Occurrence of Euconchoecia cf. aculeata at different 13007

depths. X-axis represents the number of records of the species as  140p ]
apercentage of thetotal number of tows (Table 2) inthe corresponding _
layers. 1500 -




200 InnaDrapun & Sharon L. Smith

Plate 79. Euconchoecia cf. aculeata, female. Carapace: A —lateral; B —ventral; C, D —both valvesoutside: PDCs
and rostrum. E —FO and Anl. F — other specimen: capitulum of FO. G —An2. H —Lb. | —Md without Cxp.
J—Mx. K—P5. L-P6. M -P7. N-CF.
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Plate 80. Euconchoecia cf. aculeata, male. Carapace: A —lateral; B —ventral; C, D —both valves outside: PDCs
and rostrum. E —FO and Anl. An2: F —Prp, Exp and Enp; G, H —right and left Enps. | —Lb. J —Md without
Cxp. K—=Mx. L —P5. M —P6. N —other specimen: P6. O —P7. P—-CA and CF.



202 InnaDrapun & Sharon L. Smith

Euconchoecia aff. aculeata elongata M{ller, 1906
(Pict. 40; PIs 81, 82; Figs 90, 91)

Euconchoecia aculeata var. elongata Mller, 1906a, p. 129, pl. XXXII fig. 2.
Euconchoecia aculeata var. elongata: Poulsen, 1969b, p. 42.
Euconchoecia aculeata: George & Nair, 1980, pp. 32, 33.

1 mm

Pict. 40. Euconchoecia aff. aculeata elongata. A —female; B —male.

Females. L =1.11-1.60 mm (1.28 + 0.10 mm; N = 917); H/L = 33.9 + 1.6% (N = 49).

Plate 81A—0O. Carapace (A-D): posterior part far more elongated than in female of
E. cf. aculeata (Fig. 87A, C); H of both formsabout equal. FO (E, F): thin, undifferentiated,
extending beyond the end of Anl; itstip either rounded or pointed. Anl (E), An2 (G, H),
Lb (1), Mx (K), P7 (N): similar to those in E. cf. aculeata (Pl. 79E, G, H, J, M). Md (J):
Enpl usually has 2 ventral setae; inner of them ~ 2 times shorter than the other; sometimes
there are 3 setae on both Md (right and left), or 2 setae on one of Md and 3 on other.
P5 (L): more haired than in E. cf. aculeata (Pl. 79K). P6 (M): Bsp with 4 (sometimes
3asinE. cf. aculeata) ventral setae, dorsal setareaches over distal edge of Enpl; 2 longest
terminal setae on Enp3 about equal and longer than total length of Enpl to Enp3. CF (O):
as in E. cf. aculeata (Pl. 79N); sometimes either both furcal plates or one of them have
6 claws instead of 7.

Males. L =1.02-1.30 mm (1.09 £ 0.05 mm; N = 525); H/L =39.9 + 1.7% (N = 24).

Plate 82A—Q. Carapace (A-D): alittle more elongated than in male of E. cf. aculeata
(Fig. 87B, D). FO (E): asinfemale. Anl (E),An2 (F—H), Lb(l), Mx (L), P7 (O), CA (P), CF
(Q): similar to those in E. cf. aculeata (Pl. 80E-, K, O, P). Md (J, K): dorsal seta on Enpl
shorter than in female; Enpl usually with 3 ventral setae, sometimes with 2 (K). P5 (M):
similar to that in female. P6 (N): Bsp with 3—4 ventral setae; Enp3 with 3 long terminal setae
having long hairs distally (cut off in drawing).

Remarks. Descriptions of the Arabian Sea adult specimens of E. aff. aculeata elongata
are based on 10 females (1.27—-1.32 mm) and six males (1.09-1.18 mm).

The adult specimens of E. aff. aculeata elongata differ from those of E. cf. aculeata
mainly by more elongated carapaces (in females to a greater extent than in males); see
Fig. 87A-D and also Key to the size forms of Euconchoecia cf. aculeata, p. 197.

E. cf. aculeata and E. aff. aculeata elongata differ from the new species E. hormuzensis
and E. omanensis described by Graves (2011: figs 11-20) from the Gulf of Oman. Both new
species have more setae on Mx Enpl (5 anterior and 4 posterior setae), on P5 Bsp (5 ventral
setae and 2 dorso-lateral) and on P6 (4-5 ventral setae on Bsp, always 2 ventral setae on Enpl)
than are found on E. cf. aculeata and E. aff. aculeata elongata from our materials (see PIs 79J,
K, L, 80K, L-N, 81K, L, M, 82L, M, N). The male and female of E. hormuzensis have also
shorter FO (Graves, 2011: figs 16C, 18C) than those of E. cf. aculeata and E. aff. aculeata
elongata (PIs 79E, 80E, 81E, 82E).
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As it has been said above, Arabian Sea specimens of E. cf. aculeata and E. aff. aculeata
elongata have CF with 7 claws as result of the probable reduction of the 2™ claw. Skogsberg
(1920) and then Poulsen (1969b) aso have noted 7 claws on CF and the presence “between the
first and second claw arounded process seems aways to be developed” in aclosely related species
E. chierchiae (Skogsberg, 1920: p. 750, fig. CLI 30) and in E. aculeata (Poulsen, 1969b: p. 42).
At the same time, Tseng (1976) observed 8 claws on CF of adult specimens of E. elongata from
ApraHarbor, Guam (13.5° N, 144.5° E), and the 2™ claw in hisfig. 4 isweaker than 1% and 3.

E. cf. aculeata and E. aff. aculeata elongata are highly polymorphic (especially the last
one), and thisis natural for abundant neritic species occurring in surface waters. The facts that:
a) the adult females of Euconchoecia brood their embryos within the carapace; b) the males of
both forms are similar to each other more than females; and c) the absence of E. cf. aculeata
in the upwelling area (Fig. 88), while E. aff. aculeata elongata is most abundant in this area
(Fig. 90), possibly testify that the elongated posterior part of carapace (it isthe brood cavity) is
the result of E. aff. aculeata elongata inhabiting the upwelling regions. The larger brood cavity
allows more offspring to be produced per female when environmental conditions (upwelling)
are favorable. Both forms need careful study based on alarge number of individual s because of
their high variability.

Distribution. Euconchoecia aculeata elongata has been recorded in the tropical and
near-tropical zone of Indian and Pacific oceans (Mller, 1906a; Poulsen, 1969b; Tseng, 1976).
At first the females were recorded by Mller (1906a) from a station in the Indian Ocean (13°S,
40°E). In the investigated area, E. aff. aculeata elongata was found generally in the upwelling
zone aong the coast of Oman and in the central part of region; it is absent in the south-western
part (Fig. 90). Maximum abundances were recorded at depths 0-100 m (Fig. 91).
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Fig. 90. Occurrence of Euconchoecia aff. aculeata elongata at the
stations listed in Table 1. Open circles represent stations sampled, 1000 -
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Plate 81. Euconchoecia aff. aculeata elongata, female. Carapace: A — lateral; B — ventral; C, D — both valves
outside: PDCs and rostrum. E — FO and Anl. F — other specimen: capitulum of FO. Anl: G — Prp and Exp,
H—Enp. | —Lb. J—Mdwithout Cxp. K—Mx. L —P5. M —P6. N—P7. O-CF.
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Plate 82. Euconchoecia aff. aculeata elongata, male. Carapace: A — lateral; B — ventral; C, D — both valves
outside: PDCs and rostrum. E — FO and Anl. An2: F —Prp and Exp; G, H —right and left Enps. | —Lb. Md:
J —Bsp, Exp and Enp; K — other specimen: Enp. L —Mx. M —P5. N-P6. O-P7. P-CA. Q-CF.
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Euconchoecia cf. chierchiae Muller, 1891
(Pict. 41; PIs 83, 84; Figs 92, 93)

For synonymy before 1906, see Mlller, 1906a.
Euconchoecia chierchiae: Mller, 1906a, p. 128, pl. XXXII figs 8-17, 24; Poulsen, 1969b, p. 38, figs 12, 13; George
& Nair, 1980, pp. 38, 40.

1 mm

Pict. 41. Euconchoecia cf. chierchiae. A —female, B —male.

Females. L =1.23-1.51 mm (1.35+ 0.08 mm; N = 21); H/L = 47.6 £ 0.4% (N = 3).

Plate 83A—Q. Carapace (A—E): elongated, tapered anteriorly and posteriorly; PDCs not
extended, usually both with short spines (left spine shorter than right, sometimes absent); rostrum
shoter than in E. cf. aculeata (see Fig 87E, F; Pl. 79A, B, D); LAG and RAG open symmetricaly
on the pogterior margins near PDCs. FO (F): very thin, undifferentiated on stem and capitulum,
extending dightly beyond distal edge of 2 segment of Anl. An1 (F): 7-segmented; 1% to 4" segments
without setae; 5" bears ~ 22 equd sensory setae; 6" with 1 short seta having thin, rather long hairs
onitsanterior side; 7" with 3 setae of varying size. An2 (G, H): Prp bare; Enpl elongeated, with bare
a and b- setae disto-dorsally; ¢-, d- and e- setae missing; Enp2+3 withlong g- and far shorter f- setag;
shortest h-, i- or j- setalonger than Enpl. Lb (I, J): dorsal projection narrowed anteriorly; hyaline
membrane amost straight. Md (K, L): Bsp with very long, plumose epipodial seta and rather thin,
shorter disto-lateral seta; Exp not developed, in its place there is a strong, plumose seta; Enpl has
1 very short, non-plumose dorsal seta and 3 ventral setae; Enp2 bears 2 setae on dorsal side and
1 setaventrally. Mx (M): Bsp with single seta not reaching distal edge of Enpl; Enpl has 5 setae
on anterior Side, 4 on posterior and 2 groups of long hairs on inner side of segment mid-anteriorly
and proximo-pogteriorly; lateral seta on Enpl missing; Enp2 with 6 terminal setae and a few long
hairsventraly. P5 (N): Cxp3 has 6 setae in ventral group (one of them isalittle away from others);
Bsp has 3 setaein proximal ventral group and 2 in distal one, 2 plumose dorso-latera setae and non-
plumose dorsal seta, and afew long hairs proximo-ventrally. P6 (O): Cxp2 has 2 plumose setae; Bsp
with 5 ventral setae, 1 dorso-lateral and 1 dorsal which does not reach distal edge of Enpl; all setae
on Bsp plumose except of dorsal one. P7 (P): longest of 2 terminal setaewith tiny spines proximally.
CF (Q): with 7 claws, unpaired dorsal seta and an oval process between 1% and following claws,
18to 4" claws with less bent tipsthan in E. cf. aculeata (Pl. 79N).

Males. L =1.23-1.35 mm (1.30 + 0.04 mm; N = 8); H/L = 47.9 % 1.4% (N = 4).

Plate 84A—Q. Carapace (A-D): posterior and dorsal margins form amost right angle; in
ventral view, with broader rostrum, more developed shoulder vaults and shorter posterior dorsal
spinesthan in femae. FO (E, F): short, only dightly extending over distal edge of 2™ segment of
Anl; its tip either rounded or pointed (F). Anl (E): 7-segmented as in femae; 1% segment with
adigtinct rounded process near its distal edge ventrally; 7" segment bears 4 setee of varying size.
An2 (G-J): inner surface of Prp bare; Exp2—7 with long plumose swimming setae; Exp8 with 2 far
shorter setae (H); Enpl elongated, its dorsal side bare; Enp2 has a rounded process disto-dorsally;
g-setavery long, extending well beyond the posterior margin of carapace; f-seta about haf of g-seta;
Enp3 elongated, with 3 setae of varying size (h-, i- and j- setae); hook appendage developed only
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onright Enp (1). Lb (K), Md (L), Mx (M), PS (N): smilar to those in femae. P6 (O): all setae
on Bgp asin female but shorter; Enpl with 2 ventral setae; Enp2 with 2 ventral and 1 dorsal setae;
3 long termina setae on Enp3 about equal and with long hairs distdly. P7 (P): relatively smaller
than in female. CA (Q): large, strongly narrowed in mid-part; distal part widened; end rounded.
CF (Q): 1¢ claw visibly longer than others.

Remarks. Descriptions of the Arabian Sea adult specimens of E. cf. chierchiae are based
on three females (1.35-1.47 mm) and three males (1.32—1.35 mm).

The adult specimens of E. cf. chierchiae clearly differ from those of E. cf. aculeata and
E. aff. aculeata elongata (see Key to the species of Euconchoecia, p. 196).

E. cf. chierchiae from our materialsisin the best agreement with E. chierchiae shown by
Mdller (1906a) in pl. XXXII fig. 8-17, 24.

Arabian Sea specimens of E. cf. chierchiae differ from those of E. chierchiae redescribed
by Graves (2011) from the Atlantic Ocean by the following: a) shorter FO reaching dlightly
over distal edge of 2™ segment of Anl; b) the presence of thin disto-lateral seta on Md Bsp;
¢) two groups of long hairs on inner side of Mx Enp mid-anteriorly and proximo-posteriorly;
d) two ventral setae on male P6 Enp2. In addition, the shortest seta of female Anl haslong hairs
onitsanterior side. (PIs83F, L, M, 84E, L, M, O). For comparison, see Graves (2011: figs 1C,
2A, C, 3C, 4C, E, 5B).

Distribution. Euconchoecia chierchiae is recorded in the surface waters of tropical
and sub-tropical regions of al oceans; it was not found in the Eastern Pacific (Muller, 1906a;
Skogsberg, 1920; Poulsen, 1969b; George & Nair, 1980; Angel et a., 2008). In our materials,
E. cf. chierchiae was found generally in the south-western part of the region with single records
north of 15°N (Fig. 92). Maximum abundances were recorded at depths 0—-100 m (Fig. 93).
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Fig. 92. Occurrence of Euconchoecia cf. chierchiae at the stations .
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Plate 83. Euconchoecia cf. chierchiae, female. Carapace: A — lateral; B — ventral; both valves outside: C —
PDCs; D — PDCs of other specimen; E — rostrum. F —FO and Anl. An2: G — Prp and Exp; H —Enp. | —Lb.
J —Lb of other specimen. Md: K —Cxp; L —Bsp, Expand Enp. M —Mx. N-P5. O-P6. P-P7. Q-CF.
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Plate 84. Euconchoecia cf. chierchiae, male. Carapace: A — lateral; B — ventral; C, D — both valves outside:
PDCs and rostrum. E — FO and Anl. F — other specimen: FO (higher magnification). An2: G — Prp, Exp and
Enp; H — Exp: setag; |, J —right and left Enps. K —Lb. L —Md without Cxp. M —Mx. N—P5. O —-P6. P—-P7.
Q-CAandCF.
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Subfamily Halocypridinae Claus, 1890

Carapace“awaysvery short, itsheight being at | east two-thirds of thelength. Therostrum
short, sometimes scarcely developed at all. Of the two unsymmetrical glands the left one opens
out just in front of the postero-dorsal corner of the shell, the right one at about the boundary
between the ventral and posterior margins of the shell; sometimes, however, the latter gland is
somewhat displaced dorsally.” In addition, FO and Anl show no or rather slight dimorphism
and An2 Enp1 has not processus mamillaris. (Skogsberg, 1920: p. 581-583).

The members of three genera were found in the analyzed material: Fellia Poulsen, 1969;
Halocypria Claus, 1874; Halocypris Dana, 1853 (Table 3, Appendix 1). For descriptions of the
genera, and also their memberslisted in Table 3, seeAngdl (1982), Chavtur & Stovbun (20083, b),
Deevey (19683, 1982), Deevey & Brooks (1980), Poulsen (1969b), Scogsberg (1920).

Key to the generaof Halocypridinae:
1 Rostrum not indistinct (Fig. 94A, C,E, G) covvv i e e Halocypris
la Rostrum distinCt (Fig. 95A, C, E) vvini i e e e e e e e e e e 2

2 RAG displaced dorsally on posterior margin;
shoulder vaults not developed (Fig. 95A-D) ....cooiiiiiii e Halocypria

2a RAG inusua place near PVC;
shoulder vaultsdeveloped (Fig. 95E, F) cvuvveeeni i e e e e, Fellia

H. inflata (Z

H. inflata ;)

Fig. 94. Genus Halocypris: carapace outlines of H. inflata, female (A, B), male (C, D); and H. pelagica, female
(E, F), mae (G, H).

A, C, E, G —latera view; B, D, F, H —ventral.

All drawingsin the Figs 94, 95 are represented in the same scale.
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'
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H. globosa ¥

Fig. 95. Genera Halocypria and Fellia: carapace outlines of H. globosa, femae (A, B), mae (C, D); and
F. bicornis, female (E, F).
A, C, E—laterd, BF— anterior; D,-F —ventral.
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Appendix 1
Occurrence and depth ranges of halocyprid species found at the stations in the investigated area but
not described in the present book. See Fig. 1 and Table 1 for abbreviations.

Species Cruises: stations Depth range (m)
Archiconchoecetta bispicula Tyro B2: SB4, SB2, NWS, TN039: TN2; MB9503: 100-500
M3, M4, M7
Archiconchoecinna cuneata MB9506: M43 300-500
Archiconchoecissa cucullata TNO39: TN2, TN6, S13, S15; MB9503: M3, M4, M6,  100-150(Zjuv.),
M7, M13, M28; MB9506: M45, S7 5002000
Conchoecissa symmetrica TNO039: N4, N9 1000-1500
Macroconchoecia caudata Tyro B2: SB4, SB3; TN039: TN2; MB9503: M3, M4  150-1000
Mollicia acanthophora TNO45: S2; MB9503: M7, M13, M28 750-2000
Molliciamollis TNO39: TN2, N9, S15 500-1500
Orthoconchoecia bispinosa Tyro B2: SB4, SB3, SB2, US1; MB9503: M3, M4 0-500
Orthoconchoecia secernenda * Tyro B2: SB3, SB2; MB9506: M48 150-500
Paraconchoecia cophopyga MB9503: M13 1500-2000
Paraconchoecia mamillata TNO039: TN2, N2, N4, N9, S13; MB9503: M7, M13, 50-200,
M31; MB9506: M45 500-1000
Paraconchoecia spinifera Tyro B2: SB4, SB3, SB2, US1; MB9503: M3, M4, M6, 0-1000
M7
Proceroecia brachyaskos, deepf. M B9503: M3, M4 1300-1800
Metaconchoecia spp. 1+2 at all stations except N1, N5, N8, S1, S6, (SB2, SB3, 0-1500
SB4, US], SI, NWS)**
Metaconchoecia sp. 3 at all stations except (SB2, SB3, SB4, US1, SI, NWS)*  0-200, 200-
1000 (4 ind.)
Muelleroecia macromma TNO39: S15 400-500
Muelleroecia sp. 1 TyroB2: USL; TN045: S2, S3, $4; MB9503: M7, 100-1500
M28, M30; MB9506: M43, M45, M48, S7
Muelleroecia sp. 2 TNO039: TN2, N2, N9, S13; MB9503: M13 750-1500
Bathyconchoecia sp. M B9506: M37 150200
Fellia bicornis Tyro B2: SB3; TNO39: S15 150-500
Fellia cornuta TNO39: TN6 1000-1500
Halocyprisinflata * Tyro B2: SB4, SB3, SB2, US1, SI; TN039: TN6, S11, 0-500

S13; TNO43: $4, S15; MB9503: M3, M4, M6, M7, M13,
M14, MB9506: M14; TNO50: $4; TNO54: A, S2, S3, A4

Halocypris pelagica * Tyro B2: SB4, SB3, SB2, USL; TN039: TN6; 0-150
MB9503: M4
Halocyprisinflata+ pelagica Tyro B2: SB4, SB3, SB2, US1, SI; TNO039: TN2, TN6, 0-2000

S11, S13, S15; TN043: $4, S11, S15; TN04S: S2, S3,
S15; MB9503: M3, M4, M6, M7, M13, M14; M B9506:
M14, M45, M48; TNO50: $4, S15; TN054: S2, $4, S15

Halocypria globosa Tyro B2: SB4, SB3, SB2, US1 0-500

* only adult specimens (herein and in Appendix 2 [-V1);
** gpecies composition of Metaconchoecia at the stations SB2, SB3, SB4, USL1, SI, NWS (cruise Tyro B2) was not anayzed.
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Appendix 2
Occurrence (+) of halocyprid species found at the stations of eight oceanographic expeditions and
described in the present book. See Fig. 1 and Table 1 for abbreviations.

|. Cruises Tyro B2, TNO39

Tyro B2 TNO39
Species

SB4 SB3 SB2 USL SI NWS N2 N4 N7 N9 N11 S11 S13 S15 TN2 TN6
A. (A) dtriata + + + + o+ 4+ + + + + o+ o+ O+ + + +
A. alata + +
A. leptothrix + +
C. acuminata + + + +
C. giesbrechti + + + + o+ + + o+ o+ + + + + +
C. lophura + + + o+ o+ + + +
C. macrocheira + +
C. magna + + + o+ o+ +
C. daphnoides + + +
C. imbricata + + + + +
C. plinthina + + +
D. discophora + + + + o+ o+ + o+ + + o+ o+ + +
D. &ff. elegans + o+ o+ 4+ +
D. tamensis + + + + 4+ + + + o+ o+ + + + +
L. loricata + o+ o+ + +
M. curta sl + o+ o+ o+ o+ o+ + + o+ o+ + +
M. stigmatica + + + +
O. atlantica + 4+ o+ o+ o+ 4 + + o+ + +
O. striola s.s. + + + + + +
P. allotherium* + + + + +
P. echinata + + + +
P.inermis +
P. oblonga, f. A * + o+ o+ o+ +
P. oblonga, f. B * + + +
P. dichotoma + + +
P. prosadene + + + + o+ + + + +
P. parthenoda + o+ o+ 4+ o+ + +
P. porrecta + + + + o+ + + + + o+ + o+ + + +
P. spinirostris + + + + o+
P. brachyaskos + + + +
P. decipiens + + + + o+ + o+ + o+ + + +
P. macroprocera + + + + o+ + + + +
P. microprocera + + + + o+ + + + + o+ o+ o+ + + +
P. procera + + + + o+ + + +
P. concentrica + + + + o+ o+ o+ + o+ + + +
C. pusilla + + + o+ o+ + + + +
K. kyrtophora + + + +
N. nasotuberculata  + + + +
E. cf. aculeata * + + + o+ o+ o+ + + + +
E. aff. a. elongata * + O+ o+ + o+ o+ o+ o+ o+ o+
E.cf. aculeata and + + o+ o+ + o+ o+ o+ o+ + o+ + + +

E. aff. a. dongata
E. cf. chierchiae + + + +
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I1. Cruise TNO43

TNO43

Species
N2 N4 N6 N7 N9 N11 S1 S2 S3 4 S5 S6 S7 S8 S9 S10 S11 S13 S15

A. (A) dtriata + + + 4+ o+ o+ + + 4+ + + + + + + 4+ o+ 4+
A. alata + o+ o+ + o+ +

A. leptothrix

C. acuminata

C. giesbrechti + o+ + o+ + + + + + + + 4+ o+ o+ o+ 4
C. lophura + + +
C. macrocheira

C. magna + o+ + + +
C. daphnoides

C. imbricata

C. plinthina

D. discophora + + o+ + + o+ o+
D. aff. elegans

D. tamensis +  + + 4+ + + + + + +

L. loricata

M. curta sl. +

M. stigmatica

O. atlantica + o+ o+ + o+ o+ o+
O. driolass. +

P. allotherium *

P. echinata

P.inermis

P. oblonga, f. A *

P. oblonga, f. B *

P. dichotoma

P. prosadene + o+ + o+ o+ +
P. parthenoda

P. porrecta + + + + + + + + + + + + + + + o+ o+ +
P. spinirostris

P. brachyaskos

P. decipiens + 4+ + 4+ + o+ o+ o+ o+ o+ o+ +
P. macroprocera + o+ + +
P. microprocera + + + + + o+ o+ + 4+ + 4+ + 4+ + o+ O+ + +
P. procera +

P. concentrica + + + o+ o+ + + 4+ + + + + + + o+ o+ +
C. pusilla

K. kyrtophora + +

N. nasotuberculata
E. cf. aculeata *

E. aff. a. elongata *
E. cf. aculeata and
E. aff. a. dongata

E. cf. chierchiae

+ +
+ o+
+ +
+
+
+
+
+
+
+ +
+




220 InnaDrapun & Sharon L. Smith

[11. Cruise TNO45

TNO45
Species

N2 N3 N4 N5 N6 N7 N8 N9 NIO N11 S2 S3 &4 S7 S9 S11 S13 Si15

A. (A) striata + + 4+ + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

A. alata + o+
A. leptothrix

C. acuminata

C. giesbrechti + + o+ + + + o+ o+ + + o+ o+ +
C. lophura + 4+ o+ +
C. macrocheira

C. magna + o+ o+ +
C. daphnoides

C. imbricata +

C. plinthina

D. discophora + 4+ o+ + +
D. aff. elegans

D. tamensis + 4+ + + + 4+ + + o+ o+ +

L. loricata

M. curtasl. + + "
M. stigmatica

O. atlantica + o+ o+ +
O. driolass.

P. allotherium *

P. echinata

P.inermis

P. oblonga, f. A *

P. oblonga, f. B *

P. dichotoma

P. prosadene + o+ + +
P. parthenoda

P. porrecta + 4+ 4+ 4+ 4+ 4+ 4+ 4+ o+ o+ o+ + + + + o+ o+ 4+
P. spinirostris

P. brachyaskos

P. decipiens + + o+

P. macroprocera

P. microprocera + + 4+ o+ + o+ o+ o+ O+ +
P. procera

P. concentrica + + + + + + + + +
C. pusilla

K. kyrtophora

N. nasotuberculata

E. cf. aculeata * + 4+ + + + o+ o+ 4+ + + + 4+
E. aff. a. dlongata* + + + + + + + + + o+ 4+ o+ 4+ o+ o+

+ 4+ o+ +
+
+
+

+ + o+ +
+

E. cf. aculeata and
E. aff. a. dongata

E. cf. chierchiae
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I'V. Cruises MB9503, M B9506

MB9503 MB9506
Species

M3 M4 M6 M7 M13 M14 M28 M30 M31 M14 M37 M43 M45 M48 S7
A. (A) dtriata + + + + + + + + +
A. alata + o+ o+ o+ + + +
A. leptothrix
C. acuminata + o+ +
C. giesbrechti + o+ 4+ + + + + + + + + +
C. lophura + o+ o+ o+
C. macrocheira + o+ o+ o+
C. magna + + o+ o+ + + + + +
C. daphnoides + o+ +
C. imbricata + o+ 4+
C. plinthina
D. discophora + + 4+ o+ + + + + + +
D. af. elegans + o+ +
D. tamensis + o+ o+ o+ o+ + + + + + + +
L. loricata + o+
M. curtas.l. + + 4+ o+ + + + +
M. stigmatica +
O. atlantica +  + + + + + + + +
O. driolas.s. + + o+ 4+ +
P. allotherium * + + o+ o+
P. echinata + o+ +
P.inermis +
P. oblonga, f. A * + o+ +
P. oblonga, f. B * + o+ +
P. dichotoma + +
P. prosadene + + + +
P. parthenoda + o+ + + +
P. porrecta + + + 4+ + + + + + +
P. spinirostris + 0+ o+ o+ 4+ +
P. brachyaskos + o+ o+ o+ + +
P. decipiens + o+ o+ o+ o+ + + + + + + n
P. macroprocera + + +
P. microprocera + + 4+ o+ + + + + + + + + +
P. procera + +
P. concentrica + o+ + + + + + +
C. pusilla + o+ o+ + + + + + +
K. kyrtophora + o+ o+ +
N. nasotuberculata + + + + +
E. cf. aculeata * + + + +
E. aff. a. elongata * + + + + + + + + +
E. cf. aculeata and .+ N . . N . . .\ .\ .
E. aff. a. dongata
E. cf. chierchiae + + + o+ +
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V. Cruise TNO50

TNO50

Species
N2 N3 N4 N5 N6 N7 N1l

S1 &2 83 &4 S7 S9 Sl1 S13 S15

A. (A) dtriata + o+ o+ o+ o+ o+ +
A. alata

A. leptothrix

C. acuminata

C. giesbrechti + o+ o+ + +
C. lophura

C. macrocheira

C. magna +

C. daphnoides

C. imbricata

C. plinthina

D. discophora

D. &ff. elegans

D. tamensis + + o+ + +
L. loricata

M. curta sl.

M. stigmatica

O. atlantica

O. driolass.

P. allotherium *

P. echinata

P.inermis

P. oblonga, f. A *

P. oblonga, f. B *

P. dichotoma

P. prosadene

P. parthenoda

P. porrecta + O+ o+ o+ o+ o+ o+
P. spinirostris

P. brachyaskos

P. decipiens +

P. macroprocera

P. microprocera + o+ o+ o+ o+ o+ o+
P. procera

P. concentrica + O+ o+ o+ o+ o+ o+
C. pusilla

K. kyrtophora

N. nasotuberculata

E. cf. aculeata * + + o+ 4+ +

E. aff. a. elongata*
E. cf. aculeata and
E. aff. a. dongata

E. cf. chierchiae

+
+
+
+

+

+ + o+ o+

+ o+ o+ + +
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V1. Cruise TNO54

Species

TNO54

N1 N2 N4 N6 N7 N9

N11

S1 S2 S3 4 S7 &9 S11 S13  S15

A. (A) driata

A. alata

A. leptothrix

C. acuminata

C. giesbrechti

C. lophura

C. macrocheira
C. magna

C. daphnoides
C. imbricata

C. plinthina

D. discophora
D. aff. elegans
D. tamensis

L. loricata

M. curta sl.

M. stigmatica
O. atlantica

O. striola s.s.

P. allotherium *
P. echinata
P.inermis

P. oblonga, f. A *
P. oblonga, f. B *
P. dichotoma

P. prosadene

P. parthenoda

P. porrecta

P. spinirostris

P. brachyaskos
P. decipiens

P. macroprocera
P. microprocera
P. procera

P. concentrica
C. pusilla

K. kyrtophora
N. nasotuberculata
E. cf. aculeata *
E. aff. a. elongata *

E. cf. aculeata and
E. aff. a. dongata

E. cf. chierchiae

+ o+ 4+ o+ 4+ o+

+

+

+ + + +

+

+

+

+

+

+




