Taihoro Nukurangi

The Marine Fauna of New Zealand:

Pelagic Calanoid Copepoda:

Megacalanidae, Calanidae, Paracalanidae, Mecynoceridae,
Eucalanidae, Spinocalanidae, Clausocalanidae

J.M. Bradford-Grieve

New Zealand Oceanographic Institute Memoir 102




COVER PHOTO:

Subeucalanus crassus (Giesbrecht, 1888) reproduced from Giesbrecht (1892) as Eucalanus crassus.



NATIONAL INSTITUTE OF
WATER AND ATMOSPHERIC RESEARCH (NIWA)

The Marine Fauna of New Zealand:
Pelagic Calanoid Copepoda:

Megacalanidae, Calanidae, Paracalanidae,
Mecynoceridae, Eucalanidae, Spinocalanidae,
Clausocalanidae

by
J.M. BRADFORD-GRIEVE
New Zealand Oceanographic Institute

NIWA, Wellington
NEW ZEALAND

New Zealand Oceanographic Institute Memoir 102

1994 i GCE4



Cataloguing in publication

BRADFORD-GRIEVE, ].M.
The marine fauna of New Zealand: Calanoid Copepoda : Megacalanidae, Calanidae,
Paracalanidae, Mecynoceridae, Eucalanidae, Spinocalanidae, Clausocalanidae / by
Janet M. Bradford-Grieve. — Wellington : NIWA (National Institute of Water and
Atmospheric Research), 1994
(New Zealand Oceanographic Institute memoir, ISSN 0083-7903; 102)

ISBN 0-478-08333-5
I. Title II.  Series

UDC

Series Editor Dennis P. Gordon

Typeset by Rose-Marie C. Thompson

National Institute of Water and Atmospheric Research (NIWA)
(incorporating N.Z. Oceanographic Institute)

Wellington

Received for publication — 3 November 1993

© NIWA Copyright 1994



CONTENTS
Page
MATERIALS AND METHODS 7
LIST OF STATIONS 10
SYSTEMATICS
Superfamily CALANOIDEA

Family MEGACALANIDAE ... .. coo ot ettt e et et e e e et s o 17

Family CALANIDAE 22

Family PARACALANIDAE 44

Family MECYNOCERIDAE 70

Superfamily EUCALANOIDEA
Family EUCALANIDAE 71

Superfamily RYOCALANOIDEA
Family RYOCALANIDAE 93

Superfamily SPINOCALANOIDEA
Family SPINOCALANIDAE ... .o tot et cee e e e e et s e s e e 94

Superfamily CLAUSOCALANOIDEA
Family CLAUSOCALANIDAE 106
Family PSEUDOCYCLOPIIDAE 131
Family STEPHIDAE 132
Family MESAIOKERATIDAE 133

DISTRIBUTION OF SOUTHWEST PACIFIC CALANOIDA
Families MEGACALANIDAE, CALANIDAE, PARACALANIDAE
MECYNOCERIDAE, EUCALANIDAE, SPINOCALANIDAE
CLAUSOCALANIDAE 133
ACKNOWLEDGMENTS 136
REVERENCES 136






The Marine Fauna of New Zealand:
Pelagic Calanoid Copepoda :

Megacalanidae, Calanidae, Paracalanidae, Mecynoceridae,
Eucalanidae, Ryocalanidae, Spinocalanidae, Clausocalanidae

J.M. BRADFORD-GRIEVE

New Zealand Oceanographic Institute
National Institute of Water and Atmospheric Research (NIWA)
P.O. Box 14-901, Kilbirnie, Wellington

NEW ZEALAND

ABSTRACT

The distribution and taxonomy of calanoid Copepoda (families Megacalanidae, Calanidae, Paracalanidae,
Mecynoceridae, Eucalanidae, Spinocalanidae and Clausocalanidae) from the New Zealand region of the
Southwest Pacific (20-64°S, 146-164'W) are recorded. The families Ryocalanidae, Pseudocyclopiidae,
Stephidae and Mesaiokeratidae are also included even though species in these families have not yet been
recorded in this region. The material reported comes from the collections of the New Zealand Oceanographic
Institute, Auckland University Zoology Department, Victoria University of Wellington Zoology Department,
and Portobello Marine Laboratory of Otago University; all previous records from the area are also
included.

All genera in the families are defined and a list of their species provided even though no examples of
some genera and families have been recorded from the Southwest Pacific. Sixty-three species of the
following genera are described and figured: Megacalanus, Calanoides, Calanus, Canthocalanus, Cosmocalanus,
Mesocalanus, Nannocalanus, Neocalanus, Undinula, Acrocalanus, Bestiolina, Calocalanus, Paracalanus, Mecynocera,
Eucalanus, Pareucalanus, Rhincalanus, Subeucalanus, Mimocalanus, Spinocalanus, Clausocalanus, Ctenocalanus,
Drepanopus, Microcalanus. Seven species (Megacalanus princeps, Calocalanus minutus, C. namibiensis, C.
neptunus, C. pavoninus, Spinocalanus longicornis, and S. spinosus) are new records for the area. The males of
Calocalanus namibiensis and C. minutus are partially described and the male of Drepanopus pectinatus is
described from Campbell Island. The definition of the family Paracalanidae is further clarified by re-
emphasising Giesbrecht's (1892) description of the male antenna 2. This limb in the male has an exopod
with an elongate second segment and a very short seventh segment; the first and second segments are
without setae and the terminal segment is without the three terminal setae, present in the female. This
structure of the male antenna 2 is a consistent feature of all paracalanids.

Keywords: Taxonomy, distribution, Southwest Pacific, Copepoda, Calanoida, Calanoidea, Eucalanoidea,
Ryocalanoidea, Spinocalanoidea, Clausocalanoidea, Megacalanidae, Calanidae, Paracalanidae, Mecynoceridae,
Fucalanidae, Ryocalanidae, Spinocalanidae, Clausocalanidae, Pseudocyclopiidae, Stephidae, Mesaiokeratidae,
new records, Megacalanus princeps, Calocalanus minutus, C. namibiensis, C. neptunus, C. pavoninus, Spinocalanus
longicornis, S. spinosus
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INTRODUCTION

This is the third monograph in a series on the
taxonomy and distribution of pelagic Copepoda in
the New Zealand region of the Southwest Pacific
(see Bradford & Jillett 1980; Bradford et al. 1983).
Treatment of the material follows the style used by
Bradford and Jillett (1980). I now arrange the gen-
era and families into the superfamilies of Andronov
(1974a) (see also Park 1986; Mauchline 1988; Andro-
nov 1991). The previous two monographs (Bradford
& Jillett 1980; Bradford et al. 1983) dealt with some
of the farnilies of Clausocalanoidea. The Bathypon-
tioidea will be dealt with in the next volume be-
cause of the uncertainty surrounding the unity of
the only family in this superfamily. The records of
Chiba and Hirakawa (1972) and Park (1982, 1983a, b,
1988) are added to the list of previous records of
pelagic copepods from the Southwest Pacific com-
piled by Bradford and Jillett (1980) (Fig. 1).

The purpose of this volume is to record species
and distributions from recent collections, include
previous records from the region, and also provide
a handbook for those wishing to go a stage further
and identify a species not recorded from the region
previously. Planktobenthic species are also included
as a number are already in works on pelagic cope-
pods when plankton nets fished near the bottom
and there is no other formal vehicle for recording
these species. Where appropriate or possible any
taxonomic ambiguities which exist have been
investigated.

For each family a definition is given and one
species in the family, common in the Southwest
Pacific, is figured in full as an example of the fam-
ily. Each genus, treated alphabetically, is also de-
fined even when no example has been taken in the
Southwest Pacific. A listof all speciesin each genus
is provided with their junior synonyms noted.
Synonyms of each species recorded are generally
not given as they have been fully listed by other
workers (e.g., Vervoort 1957, 1963, 1965). In a few
cases where a new synonym has been discovered,
usually one particularly relevant to the New Zea-
land region, it has been included before the
description of the species concerned. Text under
“Description” refers principally to the original
description and appropriate references are listed in
brackets at the end of the section. Any differences
in the Southwest Pacific specimens are noted under
“Remarks”.

The ultimate goal of this work is to gain a
knowledge of the fauna of the New Zealand region
of the Southwest Pacific and to analyse the distri-
butional patterns and their relationships to the
known physical environment and behaviour of the
species when understood.
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Fig. 1. Map of the Southwest Pacific Ocean indicating
the positions of stations from which copepods have
been previously recorded in the literature: [] = Ver-
voort 1957; A = Dakin & Colefax 1949; g = Brady
1883; e =Farran 1929; A = Bary, 1951; o = Heinrich
1968; + =Jillett 1971; V = Bradford 1972; V¥ = Chiba &
Hirakawa 1972; * = Park 1978, 1980; ¢ = Greenwood
1976.



MATERIALS AND METHODS

The material used in this study was collected by the
New Zealand Oceanographic Institute (NZOI),
Victoria University of Wellington Zoology
Department (VUZ), Auckland University Zoology
Department (AUZ), and Portobello Marine
Laboratory of Otago University (Mu). The stations
(Figs 2, 3) were occupied by a variety of vessels
using various combinations of sampling gear (see

List of Stations and Table 1 below).

Samples had been preserved in 5% formalin in
sea water. Limbs were dissected from the animals
and examined in lactic acid or were mounted
permanently in euparal, Canada Balsam, or poly-
vinyl alcohol lactophenol, and drawings were made
using a camera lucida.

Table 1

Details of Gear Used at Stations.

Mesh
Aperture  Diam.

Symbol Net Closing (um) (m) Source
B Bongo Net attached to trawl wire  no 500 0.61 Posgay & Marak (1980)
CB Clarke-Bumpus Sampler yes 200-130  0.125 Clark & Bumpus (1940)
FMMT Fine Mesh Mid-water Trawl no 10,000 10 Hislop (1970)
IKMT Isaacs-Kidd Mid-water Trawl no 12,500 3 Tait et al. (1965)

Isaacs & Kidd (1953)
N70 Discovery N70 Net yes 240 0.7 Kemp & Hardy (1929)
N50 Discovery N50 Net no 53 0.5 Kemp & Hardy (1929)
N15 - no 240 0.15 -
L50 Lachlan 50 Net no 240 0.5 Bary (1956)
MPS Bé Multiple Plankton Sampler yes 200 0.7x0.7 Bé(1962)
MT Modified Menzies Trawl no 1,200 1x0.15 Menzies (1962)
PN Modified Tucker Trawl yes 1,000 2x2 Tucker (1951)
Pump Plankton Pump (hose on output

side) - 60 - Miller & Judkins (1981)

S Stramin Net no 1,400 1 Jillett (pers. comm.)
WP2 WP2 Net no 200 0.57 Heron (1982)
0.5m 0.5 m Cone Net no 250 0.5 Jillett (1971)
0.6mC 0.6 m Cone Net no 650 0.61 Roberts (1972)
1mC 1 m Cone Net no 1,225 1 Tait et al. (1985)
4m 4 m Conical Net* no 25,000 4 Records held in Island

Bay Marine Laboratory,

VUW.

* Copepods were captured by this net only when it became dogged with medusae, etc.
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Fig. 2. Map of the Southwest Pacific Ocean indicating the positions of stations from which material was considered, with
the maximum sampling depth indicated: A = surface; 00 =0-125m; W =126-250m; 0 =251-500m; * => 501 m.
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LIST OF STATIONS

Latitude Depth of
Stn No. Date Time 9S) Longitude Gear * Haul (m)

New Zealand Oceanographic Institute Stations

A292 5.6.56 1530 30 45' 173 16'E N70 500-1000
1050-1150 L50 Surface
A295 7.6.56 2210-2227 29 03.5' 168 36'E N70 400-1000
2255-2308 N70 0-500
2115-2345 L50 Surface
A301 1.7.56 0955-1010 28 56' 179 56'W N70 0-500
A302 1/2.7.56 2220-2320 28 52 178 05'W L50 Surface
0108-0125 N70 500-1000
0148-0200 N70 0-500
A303 3.7.56 0920-1025 3140 177 33'W L50 Surface
1440-1447 N70 450-1000
A307 20.7.56 1630-2000 42 55' 177 26'W N50 Surface
A313 17.8.56 0245-0606 46 46' 164 35'E N70 0-914
A315 19.8.56 - 39 56’ 167 45'E N70 0-500
A318 10.1.57 0845-1430 36 36' 179 18'W N50 Surface
L50 0-88
A331 1.2.57 0430-0810 41 4¢' 163 51'E N70 Surface
A332 1/2.2.57 2300-0225 4141 167 03'E N70 Surface
A341 12.2.57 0912-1012 3941 172 06'E L50 Surface
1030 N70 0-250
2230-2400 L50 Surface
A343 13.2.57 1400-1700 37 46' 167 28'E N70 0-500
1412-1520 150 Surface
B97 23.11.58 1630-1650 49 32" 167 22.5'E N70 Surface
B98 24.11.58 1110-1130 5141.5' 163 49'E N70 Surface
B99 25.11.58 0955-1015 54 05.5' 160 26'E N70 Surface
B105 26.11.58 1430-1450 57 36’ 161 02'E N70 Surface
B106 27.11.58 1450-1500 55425 165 23'E N70 Surface
B107 28.11.58 1015-1025 58 19’ 167 18'E N70 Surface
B108 30.11.58 2245-2255 63 45.65' 172 30'E N15 Surface
2300 N15 0-125
2315 N15 0-500
B109 1.12.58 1500 62 37" 169 51'E N15 0-125
1515 N15 0-500
B110 1.12.58 1900 61 55.5' 170 26'E N15 0-125
1915 N15 0-500
B111 2.12.58 0830 61 25.5' 17041'E N15 0-500
B112 2.12.58 1408 60 47’ 170 44'E N15 0-125
B113 2.12.58 1900 60 22' 170 54'E N15 0-125
B114 3.12.58 0115 59 39'S 171 02'E Ni15 0-125
0130 N15 0-500
B116 3.12.58 1730 58 20/ 171 14'E N15 0-125
1745 N15 0-500

* Symbol only, details of the gear used at stations are given in Table 1.
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Latitude Depth of
Stn No. Date Time S) Longitude Gear * Haul (m)
B117 4.12.58 0330 57 11' 171 06'E N15 0-500
B118 4.12.58 1145 55 34.5' 170 27'E N15 0-125
1200 N15 0-500
B119 4.12.58 2330 54 31' 170 20'E N15 0-500
B120 5.12.58 0700 53 26.34' 170 15'E N15 0-400
0715 N15 0-150
C525 7.9.60 1140-1210 34 40’ 177 46'E N70 Surface
1215-1235 N70 0-250
C526 17.9.60 1139-1148 33 40' 179 09'E N70 0-250
11251155 N70 Surface
C532 20.9.60 2105-2135 27 49' 175 53'W N70 Surface
C537 22.9.60 2130-2200 25 46' 170 16'W N70 Surface
2215-2235 N70 0-250
C544 24.9.60 0550-0620 2301.2 166 19W N70 Surface
C575 13.10.60 1100-1130 3149 164 30W N70 Surface
C587 15.10.60 1430-1500 3510 170 55W N70 Surface
D599 10.4.67 1732-2240 47 58' 176 10'E MPS 0-100
100-250
250-500
D614 16.4.67 0318 4120’ 178 48'E MPS 0-100
100-250
250-500
D619 18.4.67 1030 41 56' 17517.5'E MPS 0-100
100-250
250-500
E774 15.10.67 0921-1011 42 00' 169 15'E MT 0-1165
E788 17.10.67 1620-1748 44 00’ 168 11'E MT 0-1193
E800 20.10.67 1805-1840 45 20r 166 41.5'E MT 0-700
E881 22.3.68 0954-1308 3520’ 172 15'E MT 0-1371
E882 22.3.68 2037-2384 36 00' 172 42'E MT 0-1212
E891 24.3.68 05070545 36 40' 173 27'E MT 0-1245
E892 24.3.68 1458-1543 37 20’ 173 35°E MT 0-1224
E901 25/26.3.68 0107-0150 38 00' 173 19'E MT 0-1248
E904 28.3.68 0249-0335 38 39' 172 24'E MT 0-1243
F745 4.4.66 1123-1440 4147 175 22'E MT 0-1170
F753 18.8.66 1857-1932 44 45' 174 30'E MT 0-790
F760 20.8.66 0949-1030 42 45' 176 30'E MT 0-710
F874 3.10.68 0703-0848 37 18 178 11'E MT 0-1357
F879 4.10.68 0040-1224 37 25.5' 177 30'E MT 0-1267
F881 4.10.68 1000-1125 37 07.5' 177 14'E MT 0-1260
F892 5.10.68 1945-2146 36 58.5' 176 41'E MT 0-1260
F897 6.10.68 0240-0329 37 25' 177 30'E MT 0-1269
F910 10.10.68 1548-1734 34 56' 175 23'E MT 0-1397
F911 11.10.68 0147-0321 34 38 174 36'E MT 0-1697
F945 22.10.68 1458-1505 3119.5 165 19'E N70 0-200
1538-1555 0-500
1645-1700 500-1000
Fo46 2/3.11.68 2308-2315 34 32.5' 157 31.5'E N70 0-200
2335-2344 200-500
0025-0100 0-1000
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Latitude Depth of
Stn No. Date Time (°S) Longitude Gear * Haul (m)
Fo47 5.11.68 1350-1355 36 18.5' 165 05.5'E N70 0-200
1446-1500 0-500
1529-1540 500-1000
G142 20/219.67 2100 42245 174 01.8'E MPS 0-100
100-250
250-500
2400 42245 174 01.8'E MPS 0-100
100-250
250-500
0600 42245 174 01.8'E MPS 0-100
100-250
250-500
1200 42245 174 01.8'E MPS 0-100
100-250
250-500
G144 21.9.67 1800 42248 174 01.6'E MPS 0-100
100-250
250-500
N333 1.12.74 0920 40 30.25' 176 38.0'E WP2 0-30
N334 3.12.74 1050 4031.2' 176 39.0'E WP2 0-50
N335 3.12.74 1130 40 32.85' 176 41.9'E WP2 0-100
N336 3.12.74 1305 40 36.4' 176 47.9'E WP2 0-200
N337 3.12.74 1520 40 42.7' 176 58.3'E WP2 0-200
N338 4.12.74 0620 39118 177 13.6'E WP2 0-25
N339 4.12.74 0739 3915 177 18'E WP2 0-50
N340 4.12.74 1945 39258 177 30.6'E WP2 0-100
N341 4.12.74 1330 3937.8 177 43.9'E WP2 0-200
N342 4.12.74 1535 39 45' 177 54.6'E WP2 0-200
N343 5.12.74 0735 37 344.1 178 33.3'E WP2 0-25
N345 5.12.74 0950 3743.7' 178 41.7'E WP2 0-100
N346 5.12.74 1140 37442 178 494'E WP2 0-200
N347 5.12.74 1335 3744.2' 178 57.0'E WP2 0-200
N348 6.12.74 0610 3749.1 176 38.8'E WP2 0-25
N349 6.12.74 0717 3745.7' 176 40.6'E WP2 0-50
N350 6.12.74 0845 37 40.8' 176 44'E WP2 0-100
N351 6.12.74 0950 37 38.7' 176 45.6'E WP2 0-200
N352 6.12.74 1235 3730’ 176 50.7'E WP2 0-200
N353 6.12.74 1430 37213 176 58'E WP2 0-200
N354 7.12.74 0534 36 54.1' 17522.2'E WP2 0-25
N355 7.12.74 0725 36 44' 17520.1'E WP2 040
N356 7.12.74 0945 36 31.3' 17517.6'E WP2 0-50
N357 7.12.74 1340 3558.9' 175 34.5'E WP2 0-100
N358 7.12.74 1555 3549.8' 17534 5'E WP2 0-200
N359 7.12.74 1743 3544.1 17544.2'E WP2 0-180
N360 8.12.74 0543 3513.6' 174 06 4'E WP2 0-24
N361 8.12.74 0650 3511 174 104'E WP2 0-50
N364 8.12.74 1220 34 56.4' 174 314'E WP2 0-200
N365 8.12.74 1450 3516.4' 174 16 4'E WP2 0-200
N366 8.12.74 1540 3507.1' 174 17.7'E WP2 0-100
N367 10.12.74 0623 34245 172 404'E WP2 0-25
N368 10.12.74 0647 34239 172 39.0'E WP2 0-50
N369 10.12.74 0910 3424.6' 172 26.3'E WP2 0-100

12



Latitude Depth of

Stn No. Date Time 9 Longitude Gear * Haul (m)
N370 10.12.74 1215 34 23.5' 172 06'E WP2 0-200
N371 10.12.74 1445 34234 171 54.5'E WP2 0-200
N372 11.12.74 0745 36 19.5' 173 58.8'E WP2 0-25
N373 11.12.74 0905 36 20.1' 173 56.1°E WP2 0-50
N374 11.12.74 1030 3622.1' 173 50.5'E WP2 0-100
N375 11.12.74 1150 36 23.6' 173 45.5'E WP2 0-200
N376 11.12.74 1405 36 28.9' 173 33'E WP2 0-200
N377 12.12.74 0638 3748 174 45.8'E WP2 0-25
N378 12.12.74 0819 37 48.9' 174 394'E WP2 0-50
N379 12.12.74 1105 37 48.9 174 13.2'E WP2 0-100
N380 12.12.74 1250 37 48.7' 174 04.9'E WP2 0-200
N381 12.12.74 1500 37484 173 49.0'E WP2 0-200
N382 13.12.74 0945 3915’ 173 424'E Wwr2 0-25
N383 13.12.74 1017 3915.7 173 42.6'E WP2 0-50
N384 13.12.74 1117 39159 173 394'E WP2 0-100
N385 13.12.74 1833 39 14.9° 172 22.3'E WP2 0-200
N386 13.12.74 2150 3914.9 171 56 4'E WP2 0-200
N387 14.12.74 0905 40 28.8' 173 30.2'E WP2 0-70
N388 14.12.74 1137 40 44.3' 173 22.8'E WP2 0-50
N389 14.12.74 1334 4053.2' 173 19.0'E WP2 047
N390 14.12.74 1554 4104.1 173 09.6'E Wwp2 0-25
N391 15.12.74 0902 4112.6' 173 51.9°E WP2 0-30
N392 15.12.74 0958 4106.5' 173 514'E WP2 0-50
N393 15.12.74 1140 4105.3 17347.1'E WP2 0-19
N394 15.12.74 1315 41028 173 554'E WP2 0-50
N395 15.12.74 1430 40 58.2' 173 58.4'E WP2 0-60
N396 15.12.74 1520 40 55.8' 174 03.5'E WP2 0-100
N397 15.12.74 1620 40 55.1' 174 084'E wPp2 040
N398 15.12.74 1825 40 49.5' 174 16'E WP2 0-100
N399 16.12.74 0630 40 27.3' 17511.2°E WP2 0-25
N400 16.12.74 0943 40 26.8' 175 09.2'E WP2 0-50
N401 16.12.74 0943 40 24’ 174 52.0'E WP2 0-100
N402 16.12.74 1327 40 17.6' 174 13.6'E WP2 0-100
N403 17.12.74 0610 4137.2' 175 184'E WP2 0-20
N404 17.12.74 0630 41 38' 175 18.8'E WP2 0-50
N405 17.12.74 0655 4138.5 175 19.3'E WP2 0-100
N406 17.12.74 0728 4139.2' 175 20.2'E WP2 0-200
N407 17.12.74 0853 41 44 175229'E WP2 0-200
N408 17.12.74 1005 4148.6' 175 244'E WP2 0-200
N409 18.12.74 0630 42 26.3' 173 40.1'E WP2 0-25
N410 18.12.74 0648 42 26.75' 173 41'E WP2 0-50
N411 18.12.74 0728 42 28' 173 43'E WP2 0-100
N412 18.12.74 0810 4229.2 173 45.2'E WP2 0-190
N413 18.12.74 0920 42 32.5' 173 49.9'E WP2 0-200
N414 18.12.74 1040 42 354’ 173 55.0'E Wwr2 0-200
N415 18.12.74 1205 42 39' 173 59.8'E WP2 0-200
N416 19.12.74 0044 41 18.85' 174 09.6'E WP2 0-22
N417 19.12.74 1327 4142.5' 174 16.6'E WP2 0-24
N418 19.12.74 1347 41 41.85' 174 17.8'E WP2 0-50
N419 19.12.74 1602 4135.2 174 28'E WP2 0-90
N420 19.12.74 1815 4138.2' 174 338.2'E WP2 0-190
N421 19.12.74 1957 41244 174 45'E WP2 0-100
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Latitude Depth of
Stn No. Date Time (°S) Longitude Gear * Haul (m)
N422 19.12.74 2027 41228 174 46.6'E WP2 0-50
N423 19.12.74 2100 4121.5' 174 495'E WP2 0-25
N428 29.1.75 0615 4041.8' 172 20'E WP2 0-25
N429 29.1.75 0715 40 40.2' 17217.7'E WP2 0-50
N430 29.1.75 0935 40 34.7' 172 11.6'E WP2 0-100
N431 29.1.75 1215 4023.8' 171 59.3'E WP2 0-200
N432 29.1.75 1525 4011 171 44.8'E WP2 0-200
N433 30.1.75 0655 4146.1' 171 259'E WP2 0-25
N434 30.1.75 0735 41454. 171 24.5'E WP2 0-50
N435 30.1.75 0825 4143.6' 171 20.7’E WP2 0-100
N436 30.1.75 1135 4134 170 57.9'E WP2 0-200
N437 30.1.75 1435 41244 170 35.7'E WP2 0-200
N438 30.1.75 1730 4116.1' 170 18'E WP2 0-200
N439 31.1.75 0650 4320’ 169 57'E WP2 0-25
N440 31.1.75 0725 4319.8' 169 55.1'E WP2 0-50
N441 31.1.75 0820 43183 169 52.6'E WP2 0-100
N442 31.1.75 1000 43139 169 47.3'E WP2 0-200
N443 31.1.75 1210 43074 169 41.8'E WP2 0-200
N444 31.1.75 1420 4300.5' 169 25'E WP2 0-200
N445 1.2.75 1230 44 39.6' 167 54.7'E WP2 0-176
N446 1.2.75 1350 44 37.2' 167 52.6'E WP2 0-200
N447 1.2.75 1440 44 35.5' 167 48.9'E WP2 0-120
N448 1.2.75 1600 44319 167 44.1'E WP2 0-80
N449 1.2.75 1750 44 28.9' 167 38.6'E WP2 0-200
N450 1.2.75 1945 44228 167 28.6'E WP2 0-200
N451 2275 0910 45534 166 42.6'E WP2 0-40
N452 2.2.75 0955 45 56.8' 166 39.4'E WP2 0-200
N453 2.2.75 1035 46 00.8' 166 364'E WP2 0-200
N454 2.2.75 1110 46 04' 166 34.5'E WP2 0-70
N456 3.2.75 1200 46 04.1' 166 17.2'E WP2 0-170
N457 3.2.75 1405 46 03.8' 166 02.8'E WP2 0-170
N458 3.2.75 1710 46 054' 165 49.8'E WP2 0-200
N459 4.2.75 0335 46 414 167 55.4'E WP2 040
N460 4.2.75 0452 46 36.8' 167 58.8'E WP2 040
N461 4.2.75 0622 46 32.0' 168 02.0'E WP2 0-36
N462 4.2.75 0705 46 27.7' 168 04.2'E WP2 0-25
N463 5.2.75 1250 48 16' 166 22.8'E WP2 0-160
N464 5.2.75 1545 47 52.1' 166 43.4'E WP2 0-160
N465 5.2.75 1717 47 40.7' 167 01.2'E WP2 0-150
N466 5.2.75 1910 47 30.5' 167 15.7'E WP2 0-150
N467 5.2.75 2045 4118.7 167 30.9'E WP2 0-90
N468 6.2.75 0740 46 24.1' 169 55.8'E WP2 0-25
N469 6.2.75 0820 46 25.1' 169 57.8'E WP2 0-55
N470 6.2.75 0930 46 27.8' 170 02.5'E WP2 0-100
N471 6.2.75 1050 46 30.9' 170 14.6'E WP2 0-200
N472 6.2.75 2050 45 06.5' 171 09'E WP2 0-25
N473 6.2.75 2140 45 08.8' 171 144'E WP2 0-50
N474 7.2.75 0645 45122 171 22.6'E WP2 0-100
N475 7.2.75 0825 4515.7' 17139.2'E WP2 0-200
N476 8.2.75 0855 4339.9' 172 54.1'E WP2 0-7
N477 8.2.75 0920 4337.7 172 55.2'E WP2 016
N478 8.2.75 1100 43 35.3' 173 08.3'E WP2 0-24
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Latitude Depth of

stn No. Date Time ) Longitude Gear * Haul (m)
N479 8.2.75 1215 43352 173 14.2'E WP2 0-48
N480 8.2.75 1630 4333.2' 173 48.7'E WP2 0-100
N481 8.2.75 1820 43338 173 59.8'E WP2 0-200
N482 8.2.75 2130 43358 174 21.6' WP2 0-200
T944 30.7.88 0930-1413 4300.1' 169 45.0'E Pump 80
Auckland University Zoology Department Stations
AUZ15 8.7.62 0932-0946 29 2¢' 169 49'E ImC Surface
AUZ46 14.7.62 0926-1026 32 40° 171 02'E ImC Surface
AUZ49 14.7.62 2124-2155 3240 171 02'E ImC Surface
AUZ51 15.7.62 0750-0823 3359 172 06'E ImC Surface
AUZ75 22.7.62 1938-2010 3515 176 15'E ImC 0-200?
AUZ78 23.7.62 0537-0856 3309 176 06'E 1KMT 0-870
AUZ82 23.7.62 1903-1945 3309 176 06'E 1ImC 0-100?
AUZ87 24.7.62 1630-1721 3157 177 38'E ImC 0-100?
AUZS8S8 24.7.62 1828-1918 3157 177 38'E ImC 0-100?
AUZ93 25.7.62 - 3124 179 00'E 1mC 0-100?
AUZ 99 26.7.62 - 3011 179 52'E ImC 0-100?
AUZ108 29.7.62 0215-0705 30 14' 176 42W 1IKMT 0-823
AUZ111 30.7.62 0557-0656 30 26' 178 15'W 1ImC 0-100?
AUZ123 2.8.62 0730-0823 3313 178 24'E ImC 0-100?
A 15.5.63- 100-1300 36 49' 174 50'E 0.5mC 0-18

21.5.65
B 1.3.64- 100-1300 36 16' 174 54'E CB 0-45

24.4.65
Victoria University of Wellington Zoology Department Stations
VUZ93 24.8.57 1515-1815 4153 175 14'E 4m 0-1097
VUZ105 28.12.57 1130-1440 4147 175 01'E 4m 0-914
vUuzZ107 282.12.57 1850-2200 4152 175 06'E 4m 0-914
vuUZ112 29.1.61 1143-1335 4145 174 55'E 4m 0-732
Portobello Marine Laboratory (Otago University) Stations
Mué66/44 21.10.66 - 45 55' 171 05'E CB 0-200
Mué66/46 21.10.66 - 45 55' 171 05'E CB 0-200
Mu66/49A 21.10.66 - 45 55' 171 05'E CB 0-200
Mué6/56B 2.11.66 - 4547 170 57'E CB 0-80
Mué66/67A 13.11.66 0500 4551 171 15'E CB 0-150
Mu66/68A 13.11.66 0900 45 50' 177 08'E CB 0-150
Mu66/78 4.12.66 - 45 51" 171 16'E CB 0-100
Mué67/6 29.1.67 - 45 48 170 59'E CB 0-100
Mu67/7 29.1.67 - 45 50' 171 10'E CB 0-150
Mué67/8 29.1.67 1205 4552 171 17°E CB 0-150
Mu67/43 24.2.67 Daylight 45 50' 171 07'E CB 0-150
Mu67/44 24.2.67 Daylight 45 52' 171 16'E CB 0-150
Mué67/45 22.3.67 0700 45 46' 170 47'E CB 0-150
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Latitude Depth of
Stn No. Date Time ) Longitude Gear * Haul (m)
Mué67/46 22.3.67 - 4548’ 170 57'E CB 0-150
Mué67/47 22.3.67 - 45 50’ 171 06'E CB 0-150
Mué67/48 22.3.67 1205 45 52' 171 18'E CB 0-150
Mué67/48s 22.3.67 - 4552' 171 18'E S 0-1000
Mué67/49 14.4.67 - 45 46’ 170 47'E CB 0-25
Mu67/50 14.4.67 0830 45 49’ 170 57'E CB 0-150
Mu67/52 14.4.67 1400 4552’ 171 16'E CB 0-50
Mué67/52s 14.4.67 - 45 55' 171 05'E S 0-1000
Mu67/55 19.5.67 0920 4549’ 170 57'E CB 0-80
Mu67/56 19.5.67 - 45 50' 170 48'E CB 0-150
Mu67/57s 19.5.67 - 45 50’ 170 48'E S 0-1000
Mu67/57 19.5.67 - 45 52' 171 16'E CB 0-150
Mu67/62s 19.6.67 - 45 50’ 170 48'E S 0-500
Mu67/77 19.6.67 daylight 45 50’ 171 05'E CB 0-150
Mu67/78 19.6.67 - 45 55' 171 16'E CB 0-150
Mu67/88 14.7.67 - 45 50' 170 48'E CB 0-150
Mu67/88s 14.7.67 - 45 50' 170 48'E S 0-600
Mu67/94s 18.8.67 - 45 50’ 170 48'E S 0-1000
Mu67/104s 18.9.67 - 45 50' 170 48'E S 0-823
Mu67/106s 18.9.67 - 45 50' 170 48'E S 0-1000
Mu67/114 24.10.67 - 4548’ 170 57'E CB 0-80
Mu67/116s 24.10.67 - 45 50’ 170 48'E S 0-1000
Mu67/147s 15.12.67 - 45 50' 170 48'E S 0-1000
Leigh 23.5.64 daylight 36 18' 174 56'E CB 0-45
Leigh 20.6.64 daylight 36 18' 174 56'E CB 0-45
Leigh 25.7.64 daylight 36 18' 174 56'E CB 045
Leigh 22.8.64 daylight 36 18' 174 56'E CB 0-45
Leigh 19.9.64 daylight 36 18' 174 56'E CB 045
Leigh 27.3.65 daylight 36 18' 174 56'E CB 045
Leigh 24.4.65 daylight 36 18' 174 56'E CB 045
LB(B)=Leigh 1.3.64 daylight 36 18' 174 56'E CB 045
L(A&B)=Leigh  23.5.65 daylight 36 18' 174 56'E CB 045
MAF Fisheries Stations (deposited at Museum of New Zealand, Wellington)
Arr01/77 9.7.87 0634 3848.7 178 47.7'E B 0-760
Arr01/84 11.7.87 1357 3919.8' 178 27.2'E B 0-1000
Arr01/86 11.7.87 1048 3927 178 25.9'E B 0-764
Jco10/60 1.9.86 1246 38324 178 484'E PN 0-630
Jco10/103 5.9.86 0933 39274 178 24.8'E FMMT 0-849
Jeo17/3 3.12.76 2020 3507 179 22'W FMMT 0-774
Campbell Is 9.3.66 - 52 33' 169 08'E 0.6mC Surface
Campbell Is 17.11.66 - 52 33' 169 08'E 0.6mC Surface
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SYSTEMATICS

SUPERFAMILY CALANOIDEA
Family MEGACALANIDAE Sewell, 1947

DerFINITION: Large strongly built copepods. Head
and pedigerous segment 1 may be fused or separate,
pedigerous segments 4 and 5 always separate.

Female: Urosome 4-segmented. Antenna 1 25-
scgmented, generally with segments 8 and 9 partially
fused. Antenna 2 exopod 7-segmented with segment
2 bearing 2 setae and segments 1, 3-6 each bearing 1
scta. Mandible with well-developed teeth on the
blade and the basal endopod segment with a
prominent lobe. Maxilla 1 with varying setation.
Maxilla 2, lobes 1-5, with 5-6, 3, 3, 3, and 34 setae,
respectively. Maxilliped, 5 terminal segments with
4, 4, 3, 4 and 4 setae respectively except in Bathy-
calanus where the number of setae on the last 4
segments is reduced. Swimming legs 1-5 almost
identical, with both rami 3-segmented. Exopods
with 1 outer-edge spine on segments 1 and 2
(segments 1 and 2 of leg 1 may be naked); segment 3
of legs 1 and 5 with 2 outer-edge spines (1 subterminal)
and 1 distal spine bordered by fine teeth and 4 inner
setae; exopod segment 3 of legs 24 with 3 outer
spines, 1 terminal spine bordered by fine teeth.
Basipod segment 1 of swimming legs 1-4 with a
plumose seta on its inner edge. Basipod segment 2
of swimming legs 2 and 3 with an articulated spine
on the outer edge, on legs 4 and 5 this may be
reduced to a small seta. Exopod segments with the
following setation on their inner margins: segment
1 with 1 seta on legs 14, naked on leg 5; segment 2
with 1 seta on legs 1-5; segment 3 of legs 1 and 5
with 4 setae, of legs 24 with 5 setae. Endopod
segments of legs 1-4 with 1 inner seta on segment 1;
2 inner setae on segment 2; outer margins of these
segments naked. Endopod segment 3 of leg 1 with
1 outer, 1 terminal and 4 inner setae; legs 2 and 3
with 2 outer, 1 terminal and 5 inner setae; leg 4 with
2 outer, 1 terminal and 4 inner setae. Leg 5 endopod
segments 1 and 2 with 1 inner seta, segment 3 with
2 outer, 1 terminal and 3 inner setae.

Male: Urosome 5-segmented. Cephalic dorsal
hump present. Antenna 125-segmented, segments
7-9 may be fused, right antenna 1 may be modified
as a grasping organ. Antenna 2, mandible, maxilla
1, maxilla 2 more or less as in female. Swimming
legs 14 as in female. Leg 5 with rami 3-segmented
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similar to female leg 5 except endopod segment 1
and exopods without inner setae, left exopod seg-

ment 2 with inner distal projection.
(Sewell 1929, 1947; Farran & Vervoort 1951b;
Nishida 1989)

An example of this family is Megacalanus princeps
Wolfenden, 1904 (Figs 4, 5, 76).

ReMarks: There are three genera in this family:
Megacalanus Wolfenden, 1904, Bathycalanus Sars,
1905, and Bradycalanus A. Scott, 1909. Sewell (1947)
re-evaluated species in these genera and proposed
this family. Subsequently two workers have des-
cribed species of Bathycalanus and Bradycalanus
(Johnson 1958; Bjornberg 1968).

Members of the Megacalanidae are bathypelagic
species. They are apparently carnivores (Arash-
kevich 1969).

Megacalanus Wolfenden, 1904

DerNITION: As for the family. Head and pedigerous
segment 1 and pedigerous segments 4 and 5 separate.
Rostrum composed of two sharp, slightly tapering
spines. Antenna 1 twice as long as the metasome.
Maxilla 1 with the following arrangement of setae
and spines: inner lobe 1 with 14 marginal spines
and setae including 4 on the posterior surface and 1
on the anterior surface; inner lobes 2 and 3 with 4
and 4 setae respectively, basipod with 4 setae,
endopod segments 1, 2, and 3 with 3, 4, and 7 setae
respectively, exopod with 11 setae; outer lobe 2
with 1 seta; outer lobe 1 with 9 setae. Swimming leg
1 with exopod segments 1, 2, and 3 each with 1, 1,
and 2 outer edge spines and a reflexed hook on each
basipod 2 (absent in some varieties). Setae on
maxilla 2 of moderate length, sparsely ciliated. Males
have slight differences in rostrum and appendages
up to swimming leg 4. Antenna 1 asymmetrical,
similar to female on the left, but with larger
aesthetascs, with segments 7-9 imperfectly sepa-
rated; 24-segmented on the right, with segments
7-9, 12-13, and 17-18 fused, segments 17+18, 19,
and 20 edge expanded slightly into a flange; segment
9 bearing a clavate seta. Male leg 5 is almost
symmetrical, distinguished from those of the female
only by the reduction in inner edge setae on exopod



segment 3 and in the hairy projection terminated in
a fine whip on the inner edge of left exopod segment
2. (Sars 1924 as M. longicornis;

Farran & Vervoort 1951b)

TyPE sPECIES: Megacalanus princeps Wolfenden, 1904

Remarks: There has been considerable confusion as
to the identity of this genus which has been cleared
up by Farran (1939) and Sewell (1947). There is
now only one species in this genus which has been
taken in the Southwest Pacific:

Megacalanus princeps Wolfenden, 1904
(Figs 4, 5, 76)

DescrrrTioN Size: females 8.75-11.50 mm, males 7.90—
10.10 mm.

Female: As in the generic description (Wolfenden
1904).

Male: As in the generic description (see Sars
1924, as M. longicornis).

ReMARKS: A considerable amount of variability has
been recorded in the reflex hook on leg 1 basipod 2
(see Gueredrat 1969b), ranging from complete
absence, through atrophied, to well-developed. The
present specimens seem to differ from the des-
criptions of other authors in some respects. The
Southwest Pacific females do not have the head
produced as far anteriorly as that figured by Sars
(1924). The terminal spine on exopod segment
three of at least legs 3 and 5 are long relative to the
length of exopod segment 3 and compared with the
figures of Sars (1924). The inner-edge seta on exo-
pod segment 2 of male left leg 5 is short and very
bulbous at its base unlike that figured by Sars
(1924) and Wolfenden (1905b as M. bradyi). Sewell
(1929) notes that the right male antenna 1 is modi-
fied as a grasping organ of 24 segments with joints
7-9 and 12 and 13 fused but does not mention the
modification to joints 17+18, 19 and 20 each of
which bears a keel-like extension to the outer border.

Previous SOUTHWEST PActFic REcorDs: None.

NEw RECORDS:

Station Depth of Specimens

No. Haul

F745 1123-1440 1 female 9.09 mm,
1 male 9.00 mm

F946 200-500 copepodite V

vuUz93 0-1097 1 female 10.40 mm
VUZ105 0-914 2 females 10.00 mm
1 male 10.2 mm

J10/60/86 0-630
J10/103/86 0-839

1 female 9.32 mm
2 females 9.85 mm,
9.70 mm

J17/3/76 0-774 3 females 9.55-9.95 mm
1 male 10 mm
(damaged)
Arr01/77 0-760 1 female 10.00 mm
1 male 9.39 mm
Arr(01/84 0-1000 2 females 9.55 mm,
9.70 mm
Arr01/86 0-764 3 copepodite V
Mué67/57s 0-1000 1 female
Mué67/62s 0-500 1 female
Mué67/94s 0-1000 1 female

DistriBUTION:  This species has been taken in deep
water in the Atlantic, Indian, Indo-Pacific Oceans
and Indian Ocean sector of the Antarctic Ocean
(Sewell 1947; Vervoort 1949, 1957; Gueredrat 1969a;
Brodsky et al. 1983).

Bathycalanus Sars, 1905

DerFmNITION:  Rostrum composed of two stout saus-
age-shaped, not tapering processes, located on a
conspicuously thickened base on the anterior head.
Maxilla 1 with the following combination of
spines and setae on various lobes: inner lobes 1, 2
and 3 with 11, 0, and 2 setae respectively; basipod
with 2-3 setae; endopod segments 1, 2, and 3 with
1-2, 1, and 4-6 setae respectively; exopod with 11
setae; outer lobes 2 and 1 with 1 and 9 setae
respectively. Setae on maxilla 2 very long, curved
at the tips, each provided with a dense row of
hairs on the inner margin forming a ribbon-like
lamella. The 4 terminal segments of the maxilliped
with reduced setation compared to the other 2
genera. Male leg 5 very similar to to that of
Megacalanus.

(Farran and Vervoort 1951b; Bjornberg 1968)

TyrE sPECIES: Bathycalanus richardi Sars, 1905

ReMarks: The following species are included in this
genus: B. bradyi (Wolfenden, 1905b) (male see
Wolfenden, 1911 as B. maximus); B. eltaninae Bjérn-
berg, 1968; B. eximius Markhaseva, 1983 in Brodsky
et al. 1983 (male unknown); B. inflatus Bjornberg,
1968 (male unknown); B. princeps (Brady, 1883)
(male unknown); B. richardi Sars, 1905 (male see
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Fig. 4. (Above and overleaf). Megacalanus princeps female from VUZ Stn 105: A, dorsal view; B, lateral view; C, antenna
1; D, antenna 2; E, mandibular palp; F, mandibular blade; G, maxilla 1; H, maxilla 2; I, maxilliped; ], leg 1; K, leg 2; L, leg
3 M, leg4; N, leg 5.
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Sars, 1925); B. sverdrupi Johnson, 1958 (male un-
known); B. unicornis Bjornberg, 1968 (male un-
known). None of these species has been taken in
the Southwest Pacific.

Bradycalanus A. Scott, 1909

DescrirTIoN: This genus resembles Megacalanus but
antenna 1 is apparently not modified for grasping
in the male (B. pseudotypicus enormis), and the setae
on the terminal parts of maxilla 2 are scythe-like
and densely ciliated. Maxilla 1 with the following
combination of spines and setae: inner lobes 1, 2,
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and 3 with 13, 4, and 2 setae respectively; basipod
with 4 setae; endopod segments 1, 2,and 3 with 2,1,
and 5 setae respectively; exopod with 11 setae;
outer lobes 2 and 1 with 1 and 9 setae respectively.
Leg 1 basipod segment 2 without a hooked spine.
Male leftleg 5 exopod segment 2 has a simple spine
without hairs on the inner border.

(Farran & Vervoort 1951b; Bjornberg 1968)

TypE sPECIES: Bradycalanus typicus A. Scott, 1909
Remarks: The following species are included in this

genus: B. gigas Sewell, 1947 (male unknown); B.
pseudotypicus Bjornberg, 1968 (male unknown); B.



Fig. 5. (Above and overleaf). Megacalanus princeps male from VUZ Stn 105: A, dorsal view; B, lateral view; C, right
antenna 1; D, left antenna 1; E, antenna 2; F, mandible; G, maxilla 1; H, maxilla 2; I, maxilliped; ], leg 1; K, leg 2; L, leg 3;
M, leg 4; N, right leg 5; O, left leg 5.
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pseudotypicus enormis Bjornberg, 1968; B. sarsi
(Farran, 1939) (male unknown); B. typicus A. Scott,
1909 (male unknown). None of these species has
been taken in the Southwest Pacifig.

Family CALANIDAE Dana, 1849

DermniTioN: Head and pedigerous segment 1 may be
fused or separate, pedigerous segments 4 and 5
always separate. Rostrum with 2 filaments. Caudal
rami with 4 subequal, terminal setae and 1 outer-
edge seta.

Female: Urosome 4-segmented. Antenna 1 25-
segmented, generally with segments 8 and 9 partially
fused and with an elongate seta on each of segments
23 and 24. Antenna 2 exopods 7-segmented with
segments 1 and 2 each bearing 2 setae and segments
3-6 each bearing 1 seta. Mandible usually with well
developed teeth on the blade and the basal endo-
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pod segment with a prominent lobe. Maxilla 1 with
the following arrangement of setae and spines: inner
lobe 1 with 14 marginal spines and setae including 4
on the posterior surface and 1 on the anterior sur-
face; inner lobes 2 and 3, basipod and endopod
segments 1 and 2 with 4 setae each; endopod segment
3 with 7 setae, exopod with 11 setae; outer lobe 2
with 1 seta; outer lobe 1 with 9 setae. Maxilla 2,
lobes 1-5, with 4-6, 3, 3, 3, and 4 setae, respectively.
Maxilliped, 5 terminal segments with 4,4,3,4 and 4
setae respectively, basipod 2 with an inner distal
row of fine spines. Swimming legs 1-5 almost
identical with both rami 3-segmented. Exopods
with 1 outer-edge spine on segments 1 and 2; segment
3 with 2 outer-edge spines (1 subterminal) and 1
distal spine with a smooth blade-like outer border.
Basipod segment 1 of swimming legs 1-4 with a
plumose seta on its inner edge. Basipod segment 2
of swimming legs 2 and 3 with an articulated spine
on the outer edge, on legs 4 and 5 this may be



reduced to a small seta. Swimming leg 1 with a
vonical projection on the posterior surface of exo-
pod segment 1. Exopod segments with the follow-
ing sctation in their inner margins: segment 1 with 1
sta on legs 1-4, naked on leg 5; segment 2 with 1
seta on legs 1-5; segment 3 of legs 1 and 5 with 4
setae, legs 24 with 5 setae. Endopod segments of
legs 14 with 1 inner seta on segment 1; 2 inner
wtac on segment 2; outer margins of these segments
naked. Endopod segment 3 of leg 1 with 1 outer, 1
terminal and 4 inner setae; legs 2 and 3 with 2 outer,
! terminal and 5 inner setae; leg 4 with 2 outer, 1
terminal and 4 inner setae. Leg 5 endopod with
variable setation.
(Bradford & Jillett 1974; Nishida 1989)
Male: Urosome 5-segmented. Cephalic dorsal
hump present. Antenna 1 25-segmented with seg-
ments 1 and 2 always fused, segments 3-5, 7 and 8,
Y and 10, and 24 and 25 may also be fused. Antenna
2, mandible, maxilla 1, maxilla 2 — either exactly as
in female, or reduced in size and setation as follows:
antenna 2 with setae on exopod segments 1 and 2
small or absent; mandible blade sometimes reduced
in size with teeth rudimentary or absent; maxilla 1
sometimes with small setae on inner lobe 1, or even
modified to the extreme with inner lobes, basipod
and endopod greatly reduced; maxilla 2 sometimes
small with only small setae; maxilliped squat with
reduced inner setae but enlarged outer setae on
the terminal segments. Swimming legs 14 as in
female. Leg 5 with both rami usually 3-segmented,
right leg similar to other swimming legs, left leg
variously modified. Leg 5 endopods sometimes
reduced and devoid of segmentation on one or both
sides. (Bradford & Jillett 1974; Nishida 1989)

An example of this family is Calanus australis
(Figs 6, 7).

ReMaRrks: There are now eight genera in this family:
Calanoides, Calanus, Canthocalanus, Cosmocalanus,
Mesocalanus, Nannocalanus, Neocalanus, and Undinula
(see Bradford 1988). For a key to the genera, apart
from Nannocalanus, see Bradford & Jillett (1974).
Members of the family Calanidae are mainly
medium-sized copepods. They are exclusively pe-
lagic with an epipelagic to mesopelagic habit
(Bradford 1988). Many species perform ontogen-
ctic vertical migrations and are capable of over-
wintering at mesopelagic depths. Reproduction is
usually coupled to euphotic-zone primary pro-
duction except for a number of species of Neo-
calanus where mating and reproduction occur at
mesopelagic depths in winter (see Bradford 1988).

23

Members of this family have been classified as herbi-
vores based on the morphology of their mouth-
parts (Itoh 1970), but are more likely to be omni-
vores (Arashkevich 1969; Arashkevich & Timonin
1970; Harding 1974; Landry 1981; Greene & Landry
1988). Chapman (1981) demonstrated that Neo-
calanus plumchrus is capable of taking up glucose
from seawater; this supplemental nutrition may be
important during periods of reduced primary pro-
ductivity.

The following characters are those used prin-
cipally to distinguish species in this family: both
sexes: whether or not there are teeth on the inner
border of basipod segment 1 of leg 5, whether or
not exopod segment 1 of leg 2 has a recurved spine
on the outer distal border, whether or not endopod
segment 1 of leg 1 has an inner edge seta; female:
the number of setae on the leg 5 endopod, and on
lobe 1 of maxilla 2; male: whether or not the left leg
5 is prehensile, the number of setae on the endo-
pods of leg 5, which segments of antenna 1 are
fused, whether the mouthparts are reduced, and
whether or not exopod segment 3 of the right leg 5
has inner-edge setae (Bradford 1988).

Calanoides Brady, 1883

DernmmioN: Head and pedigerous segment 1 partly
fused, anterior head usually produced in lateral
view. Antenna 1 like other calanids in female; in
male segments 3-5 fused, though weak lines of
separation are usually apparent. Maxilla 2, inner
lobe 1 with 5 setae. Maxilliped with fewer setae
than other calanids: terminal 5 segments with 4, 3,
2, 3, and 4 setae respectively. Male mouthparts
reduced. Swimming legs without modification or
ornamentation. Leg 5, basipod segment 1 with
naked inner border in both sexes. Female leg 5
endopod with 6 setae. Male leg 5 endopods often
reduced and unsegmented but never with more
than 6 setae. (Bradford & Jillett 1974)

Type spEciEs: Calanoides patagoniensis Brady, 1883 by
monotypy.

Remarks:  The following species have been de-
scribed: Calanoides acutus (Giesbrecht, 1902); C.
carinatus (Kroyer, 1849); C. macrocarinatus Brodsky,
1972 (male see Bradford 1970b as C. carinatus); C.
natalensis Brady, 1914; C. patagoniensis Brady, 1883;
C. philippinensis Kitou & Tanaka, 1969. Calanoides
natalensis is imperfectly known (see Vervoort
1951).
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Fig. 6. (Above and opposite). Calanus australis female from NZOI Stn G142: A, dorsal view; B, lateral view; C, antenna
1; D, antenna 2; E, mandible; F, detail of cutting edge of mandibular blade; G, maxilla 1; H, maxilla 2; I, maxilliped; J, leg
1; K, leg 2, L, leg 3; M, leg 4; N, leg 5; O, inner edge of leg 5 basipod 1; P, disto-anterior border of basipod 2 of leg 4
anterior view; Q, disto-anterior border of basipod 2 of leg 5 anterior view.

The following species have been taken in the Female: Asin the generic definition. This species
Southwest Pacific. is distinguished from others of the genus by its size

and antenna 1 extends beyond the caudal rami.
(Vervoort 1951)
Calanoides acutus (Giesbrecht, 1902) (Figs 8, 77) Male: As in the generic definition. Male leg 5
with relatively unreduced endopod setation and

DescriPTION: Size: females 3.50-5.70 mm, males 5.00- with exopods only slightly unequal in length

5.50 mm. (Vervoort 1951)
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ReMARKS: Vervoort (1951) established that Brady’s
briefly described genus Calanoides should be
rctained and that Giesbrecht’s species should be
placed in it.

PrREVIOUS SOUTHWEST PAcIFIc RECORDS: Farran (1929);
Vervoort (1957).

NEw RECORDSs:
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Station
No.

B99
B108
B109

B110

Depth of
Haul (m)

surface
0-500
0-105
0-500
0-125
0500

Specimens

1 female 3.5 mm
5 copepodite V
16 copepodite V
2 copepodite V
1 copepodite V
10 copepodite V
1 copepodite IV
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Fig.7. (Above and opposite). Calanus australis male from NZOI Stn G142: A, dorsal view; B, lateral view; C, antenna 1;
D, antenna 2; E, mandible; F, detail of cutting edge of mandibular blade; G, maxilla 1; H, maxilla 2; I, maxilliped; ], leg 1;
K,leg2;L,leg3; M, leg 4;N, leg 5.
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B111 0-500 3 females 4.0-4.6 mm DistriBuTiON: This is an Antarctic species which is
11 copepodite V generally confined to south of the Antarctic Con-
B112 0-125 1 female 4.2 mm, vergence, although developmental stages are
9 copepodite V carried north in the intermediate water layers of
B113 0-500 1 female 4.5 mm the subantarctic (Vervoort 1957). The present
B114 0-125 1 female, specimens were not in very good condition.
1 copepodite V
B119 0-500 1 female 4.4 mm
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Fig. 8. Calanoides acutus (from Vervoort 1951). Female: A, lateral view; B, leg 5. Male: C, lateral view; D, leg 5.
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Calanoides macrocarinatus Brodsky, 1972
(Figs 9,77)

IisCRIPTION:  Size: females 3.20-3.90 mm, males 2.90—
190 mm.

Female: As in the generic definition. Antenna 1
does not extend to the caudal rami. This species is
Jistinguished from C. carinatus mainly by the general
body shape viewed laterally: the anterior head
projects strongly and is larger than in C. carinatus
and with a blunt triangular projection. On the
penital segment the spermathecae in lateral view
are inclined relative to the posterior border of this
segment unlike C. carinatus where the spermathecae
are parallel to this border. (Brodsky 1972)

Male: As in the generic definition. This species
can be distinguished by the proportions and setation
of leg 5. Right endopod segment 3 has 4 setae but
the other 2 segments are naked, the distal border of
exopod segment 3 extends about 0.75 of the way
along the left exopod segment 2, and the terminal
spine on the left exopod hardly extends beyond the
distal border of left exopod segment 3. Left endopod
2-segmented with a hint of division on segment 2,
terminal part of endopod bordered by hairs.

(Bradford 1970b)

RiMARks: The Southwest Pacific specimens exam-
incd here seem to fit Brodsky's brief description
although the spermathecae are only very slightly
inclined relative to the posterior border of the
genital segment in lateral view. The species name
macro-carinatus was published by Brodsky (1967)
without a description; this was corrected later
(Brodsky 1972). The developmental stages of this
species may be identified from the work of Bradford
et al. (1988).

’REVIOUS SOUTHWEST PActFic RECORDs: Farran (1929),
Bradford (1970a, 1972), Nyan Taw (1978), Bradford
et al. (1980), Bary (1951), Vervoort (1957), all as C.
carinatus. Dakin & Colefax’s (1940) specimens from
off Sydney, identified as C. brevicornis do not appear
to be referable to any of the presently described
species. Itis probable that the last word has yet to
be written on the Calanoides of the Southwest Pacific.

NEw RECORDS:
Station Depth of Specimens
No. Haul (m)
A292 500-1000 1 female
1 copepodite V
A295 400-1000 1 copepodite V
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A302 500-1000 1 copepodite V
A303 450-1000 1 male 3.3 mm
F945 500-1000 2 copepodite V
F946 0-200 3 females 3.20-3.45 mm
10 copepodite V
200-500 6 females 3.30-3.70 mm
0-1000 4 females 3.30-3.60 mm,
4 copepodites
Fo47 0-200 8 females 3.30-3.70 mm
0-500 4 females 3.30-3.50 mm
vUZ93 0-1097 3 females 3.35-3.45 mm
1 male 3.9 mm
Mu67/114 0-80 7 females
9 copepodites

Calanoides macrocarinatus was also present in
hauls from 0-200 m or near the sea floor at the

-following stations: N333-N336, N364, N396, N404,

N414,N415, N419-N421, N456, N458, N464-N467,
N471,N473, N474, N480, N482.

DistriBuTioN:  This species was described from mid-
latitudes in the Atlantic Ocean near southern Africa
(Brodsky 1972). It apparently has a short-lived
male as very few have been captured. Those speci-
mens I have examined were taken in September
(Bradford 1970a, b), July (Stn A303), and August
(VUZ 93). Calanoides macrocarinatus appears to
perform an ontogenetic vertical migration similar
to Neocalanus tonsus as it disappeared at the same
time from surface waters at the end of January off
Kaikoura (Bradford 1972).

Calanus Leach, 1816

DerntTioN: Head and pedigerous segment 1 partly
fused. Antenna 1 of male with segments 3-5 fused
in some cases. Mouthparts the same in both sexes;
maxilla 2 with 5 or 6 setae on inner lobe 1. Swim-
ming legs without modification or ornamentation.
Leg 5 with a toothed inner border on basipod 1 in
both sexes. Female leg 5 endopod with 8 setae.
Male leg 5 with both rami 3-segmented, both
endopods with 8 setae.

(Bradford & Jillett 1974; Bradford 1988)

TypE spECIES: Monoculus finmarchicus Gunnerus, 1770

Remarks: The following species have been described:

C. helgolandicus group: Calanus agulhensis De
Decker, Kaczmaruk & Marska, 1991; C. australis
Brodsky, 1959; C. chilensis Brodsky, 1959; C. euxinus
Hulsemann, 1991; (= C. ponticus, see Fleminger &
Hulsemann 1987); C. helgolandicus (Claus, 1863); C.



Fig. 9. Calanoides macrocarinatus. Female from VUZ Stn 93: A, lateral view; B, leg 5. Male (from Bradford 1970): C, lateral
view of anterior body, D, dorsal view of posterior body; E, leg 5.
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melitensis Pintar, 1988; C. orientalis Yashnov, 1975;
" pacificus Brodsky, 1948; C. ragusensis Pintar, 1988;
' sinicus Brodsky, 1965.

C. finmarchicus group: C. finmarchicus (Gunnerus,
1770); C. glacialis Yashnov, 1955; C. marshallae Frost,
1974,

C. hyperboreus Kroyer, 1838; C. propinquus Brady,
I8H3; C. simillimus Giesbrecht, 1902.

Species in the C. helgolandicus group are distin-
puished from species in the C. finmarchicus group
by a characteristic of swimming leg 5 (both legs in
the female and the right leg in the male): the outer
Jistal corner of endopod segment 1 extends nearly
to or beyond the inner distal corner of exopod
spment 1 (Frost 1974). Species in the C. finmarchicus
proup have the outer distal corner of endopod
sepment 1 never extending close to the inner distal
vorner of exopod segment 1.

The following species have been taken in the
Southwest Pacific.

Calanus australis Brodsky, 1959 (Figs 6,7,78)
DuSCRIPTION: Size: females 2.60-3.59 mm, males 2.90—
V.47 mm.

Female: As in the generic definition. Antenna 1
hardly extends beyond the caudal rami. Serrated
edge of basipod 1 of leg 5 convex with a relatively
small number of teeth (15-22) of triangular shape,
vspecially distally. The outer distal projections of
endopod segment 1 of leg 5 do not reach the border
between exopod segments 1 and 2, the terminal
spine of exopod segment 3 is shorter than its seg-
ment. ; (Brodsky 1961)

Male: As in the generic definition. Left leg 5 of
“thin type”: proportion of breadth to length of
¢xopod segments 1 and 2 more than 1:3.0, usually
1:3.2, 1:3.5. Endopod of left leg 5 extends only
slightly beyond exopod segment 1 of the same leg.
Right exopod of leg 5 extends more than half way
along left exopod segment 2. (Brodsky 1961)

ReMARks:  There is still considerable uncertainty
about the identity and distribution of species in the
helgolandicus group. In the Southern Hemisphere
the recent description of C. agulhensis from southern
Africa suggests C. australis may yet prove to be
distributed only in New Zealand and Australian
waters rather than circumglobally in the Southern
Hemisphere (see “Distribution” below). The develop-
mental stages of this species may be identified from
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the work of Bradford ef al. (1988).

PRrevious SOUTHWEST PActFic Recorps: As C. finmar-
chicus: Brady (1883); Brady (1899); Farran (1929);
Dakin & Colefax (1933); Vervoort (1957). As C.
helgolandicus: Thomson & Anderton (1921); Bary
(1951). As C. australis: Brodsky (1959); Deevey (1966);
Jillett (1971, 1976); Roberts (1972); Bradford (1972,
1985); Nyan Taw (1978); Bradford et al. (1980).

NEW RECORDS:
Station Depth of Specimens
No. Haul (m)
B97 surface 2 stage V 2.15,2.9 mm
B98 surface 3 females 2.8, 2.75,
2.9 mm
B120 0-150 1 female 3.2 mm
D614 0-100 1 female
G142 0-100 38 females 3.09-3.40 mm
3 males 2.9-3.4 mm
G142 100-250 89 females 2.77-3.44 mm
25 males 2.96-3.40 mm
250-500 59 females 2.77-3.59 mm
133 males 2.90-3.47 mm
Gl44 100-250 9 males 3.15-3.28 mm
250-500 15 males 3.15-3.4 mm
vUZ93 0-1097 4 females 2.5-3.1 mm
1 male 3.3 mm
VUZ105 0-914 1 female 2.6 mm
VUZ112 0-732 1 female 2.9 mm
Mub67/6 0-100 many females,
22 males,

many copepodites

Calanus australis was present in hauls from 0-200 m
or near the sea floor at the following stations: N333-
N336, N338-N346, N349, N350, N356-N359, N361—
N368, N370, N373-N375, N379, N380, N384, N385,
N387-N389, N392, N395, N396-N408, N410-N423,
N429, N430, N433-N436, N440, N441, N445-N475,
N479-N482.

Distriution:  Calanus australis is an epipelagic species
found at least in New Zealand waters, and south
eastern Australian waters. Brodsky (1961) records
this species as also occurring of the coast of Chile
and Argentina.

Calanus propinguus Brady, 1883 (Figs 10, 78)

Descrietion: Size: females 4.75-6.00 mm, males 4.75—
4.95 mm.



Fig. 10. Calanus propinquus. Female from NZOI Stn B109: A. lateral view; B, leg 5. Male (from Vervoort 1951): C, latera

view; D, leg 5; E, inner borders of leg 5 basipod 1.
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Female: Asin the generic definition. This species
van be distinguished from C. simillimus by its larger
stz and relatively long seta on segment 23 of antenna
| which is longer than the last eight segments.

(see Vervoort 1951)

Male: As in the generic defintion. This species
van be distinguished from C. simillimus by its larger
nize and the proportions of leg 5: the right exopod
extends beyond the distal border of left exopod
wepment 1. (see Vervoort 1951)

1"w1:vious SOUTHWEST PActFic REcorDs: Farran (1929);
Vervoort (1957).

Nuw RECORDS:

“tation Depth of Specimens

No. Haul (m)

8109 0-125 2 females 4.95, 5.10 mm
DistriBUTION:  Calanus propinguus is a common

Antarctic copepod usually found south of the Ant-
arctic Convergence. Nevertheless this species may
also be found occasionally north of this boundary
(Vervoort 1951) as the present record attests.

Calanus simillimus Giesbrecht, 1902 (Figs 11, 78)

DiscRIPTION:  Size: females 2.65-3.80 mm, males 2.62—
3142 mm.

Female: As in the generic definition. These may
be distinguished from C. australis, by the pointed
postero-lateral metasomal margins, and the shape
of the teeth along the internal border of basipod 1
on leg 5. It may be distinguished from C. propinquus
by the longer seta on segment 23 of antenna 1 which
is shorter than the last 7 segments.

(see Vervoort 1951)

Male: As in the generic definition. These may
be distinguished by antenna 1 which does not extend
beyond the caudal rami, leg 5 which extends beyond
the caudal rami and its right exopod which does
not extend as far as the distal border of the left
exopod segment 1. (see Vervoort 1951)

RiMARKs: It is clear that Calanus sp. (Bary 1951) was
C. simillimus.

Previous SOUTHWEST PActFic RECORDs: Farran (1929);
Bary (1951) (as Calanus sp.); Vervoort (1957); Jillett
(1976).
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NEW RECORDS:
Station Depth of Specimens
No. Haul (m)
B106 Surface 98 females 2.80-3.34 mm
copepodites
B107 Surface 2 females 3.25, 3.30 mm
1 copepodite V
B109 0-125 6 females 2.85-3.04 mm
4 males 2.62-3.12 mm
B110 0-125 4 females 2.70-2.90 mm
0-500 4 females 3.00-3.30 mm
B111 0-500 4 females 2.80-3.05 mm
1 copepodite V
B112 0-125 7 females 2.80-3.20 mm
1 copepodite V
B113 0-500 3 females 2.65-2.90 mm
5 copepodite V
B114 0-125 6 females; 8 copepodites
3 males 3.25-3.30 mm
0-500 8 females 3.00-3.55 mm
‘ 6 copepodite V
Bl1l6 0-125 57 females 3.30-3.80 mm
8 copepodite V
12 males
B117 0-500 26 females 2.80-3.45 mm
1 copepodite V
4 males 3.10-3.35 mm
1 copepodite IV
B118 0-125 10 females 3.20-3.45 mm
0-500 1 female; 1 copepodite V
B119 0-500 12 females; 4 males
Mu67/57s (0-1000 1 female, 5 copepodites
Mu67/94s  0-1000 1 female
Mu67/147s 0-1000 1 female

DistriBUTION: Calanus simillimus is a subantarctic
species; south of the Antarctic Convergence it is
found only in deep waters in small numbers
against the Antarctic continent (Vervoort 1957). In
the New Zealand region the present records are
mainly south of the Subantarctic Front although
Bary’s (1951) and Jillett's (1976) records, as Calanus
sp., are north of the front mainly in deep waters.

Canthocalanus A. Scott, (1909)

DerNtTioON: Head and pedigerous segment 1 fused.
Mouthparts similar in both sexes; maxilla 2 with 4
setae on inner lobe 1. Leg 1 basipod 1 anterior
margin terminates in a well-defined projection;
basipod 2 with a distal seta on the anterior surface
modified into a proximally thickened spine. Legs
2-4 without modification or ornamentation. Leg 5



Fig. 11. Calanus simillimus from NZOI Stn B117. Female: A, lateral view; B, dorsal view of posterior body; C, leg 5. Male:
D, dorsal view; E, leg 5.
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with the inner border of basipod 1 naked in both
sexes. Female leg 5 endopod with 7 setae. Male leg
5 with both rami 3-segmented, hardly modified on
the right; left endopod with only 2 terminal setae.
(Bradford & Jillett 1974)

Tyre spEcies: Calanus pauper Giesbrecht, 1888
Remrks: This genus is monotypic.

The sole species has been taken in the Southwest
Pacific.

Canthocalanus pauper (Giesbrecht, 1888)
(Fig. 12)

DescripTION: Size: females 1.30-1.60 mm, males 1.30-
1.5 mm.

Female: As in the generic definition. General
shape resembles that of Nannocalanus minor but the
posterior metasomal corners are asymmetrical in
dorsal view. Leg 1 basipod 2 with inner marginal
seta thickened with a short extension at its base.

(Mori 1937)

Male: As in the generic definition. Leg 5 right
exopod without inner marginal setae, left endopod
with 2 terminal setae, left exopod segments elon-
gated with elongated outer distal setae on segments
2 and 3. (Mori 1937)

Previous SoUTHWEST PActFic REcorps: Farran (1929);
Dakin & Colefax (1940); Chiba & Hirakawa (1972);
Greenwood (1976).

NEw Recorps: None.

DistriBuTioN: This species is distributed in the Pacific
Ocean between 15°N and 15°S according to Gies-
brecht (1892). In Japanese waters it reaches 33°N
(Mori 1937). Farran (1929) recorded 1 large male
(2.04 mm) from about 33°S just north of New Zealand.

Cosmocalanus Bradford & Jillett, 1974

DerntTioN: Head and pedigerous segment 1 fused.
Antenna 1 of the male with segments 3-5 and 24-25
fused. Postero-lateral corners of the metasome
pointed in the female. Mouthparts similar in both
sexes; inner lobe 1 of maxilla 2 with 5 setae. Basal
segments of swimming legs ornamented with spines;
these spines present on the anterior surface of
basipod 1 of legs 1, 3-5 in the female; and of legs 1,
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3 and 4 in the male; these spines are also present on
the posterior surface of basipod segment 2 of legs 2
and 3. Leg 5 in both sexes with teeth on the inner
borders of basipod segment 1. Female leg 5 endo-
pods with 7 setae. Male leg 5 with 1-segmented,
rudimentary left endopod; left exopod highly
modified compared with the Calanus type: exopod
segment 1 normal; exopod segment 2 external spine
very elongate with an inner peg-like projection;
exopod segment 3 elongate and complicated. Male
right leg not modified.  (Bradford & Jillett 1974)

TypE spEciEs: Undina darwinii Lubbock, 1860

Remris: This genus contains two species C. caroli
(Giesbrecht, 1888) and C. darwinii Lubbock, 1860.
The separate status of C. caroli is in some doubt
(Sewell 1929; Vervoort 1949).

The following species has been taken in the
Southwest Pacific.

Cosmocalanus darwinii (Lubbock, 1860)
(Figs 13,79)

DescrrpTiON: Size: females 1.60-2.40 mm, males 1.63—
2.05 mm.

Female: As in the generic definition. Postero-
lateral metasomal borders may take three forms
(symmetrical = forma symmetrica, very asymmetrical
with left border produced into a squared-off lappet
= forma typica, and an intermediate form which is
slightly asymmetrical = forma intermedia). Antenna
1 of forma typica and symmetrica have segments 6
and 7 with a transverse row of small spinules, and
forma intermedia has segments 3 to 8 with a transverse
row of small spines. Forma fypica has the outer
edge spine of leg 5 exopod segment 1 extending as
far as the base of the outer edge-spine of the next
segment, whereas in forma intermedia this spine is
shorter. (Sewell 1929; Vervoort 1949)

Male: As in the generic description. Leg 5 is
distinguised by the relatively elongate nature of the
left exopod pincers relative to C. caroli, the detail of
the structure of exopod segment 3 with a single
prominent lappet extending towards the other part
of the pincers, and the position of the lappet (almost
at mid-length) on the modified extension of exopod
segment 2 which serves as the other part of the
pincers. (Giesbrecht 1892)

ReMARks: Both forma typica and forma intermedia
females were present among the specimens exam-
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Fig. 12. Canthocalanus pauper (from Mori 1937). Female: A, dorsal view; B, leg 1; C, leg 2; D, leg 5. Male: E, dorsal view.
E leg5.
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Fig. 13. Cosmocalanus darwinii from NZOI Stn A292. Female: A, lateral view, B, right side view of genital segment and
pedigerous segment 5; C, leg 3; D, leg 5. Male: E, dorsal view; F, right leg 5; G, left leg 5; H, detail of the distal part of left
leg 5. I, right side view of gential segment and pedigerous segment 5 of a female from NZOI Stn F945 0-200 m.
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ined here. There did not seem to be a great differ-
ence in the lengths of the outer edge spine of leg 5
exopod segment 1; the apparent length appeared
to depend on the attitude in which the following
segments were held. It seems likely that C. caroli
does represent the male of a separate species as the
differences between the left legs seem quite distinct;
this species has not yet been taken in the Southwest
Pacific.

Previous SouTHWEST PAcmEic Recorps:  As Undina
darwinii: Hamilton (1896); Brady (1883). As Undinula
darwini: Farran (1929); Dakin & Colefax (1940);
Heinrich (1968) Chiba & Hirakawa (1972). As Cosmo-
calanus darwini: Greenwood (1976).

NEw RECORDS:

Station Depth of Specimens

No. Haul (m)

A292 surface 7 females, 2 males

A295 surface 4 females, 1 male
0-500 1 female

A302 surface 1 male
0-500 1 female

A303 0-10 2 females

C537B 0-250 1 female

C544 surface 3 females, 4 males

F945 0-200 3 females 2.30-2.40 mm
0-500 1 male 2.05 mm

F946 200-500 2 males 2.30, 2.35 mm

AUZ51 surface 1 female

DistriBuTION:  This species is found in tropical and
subtropical waters usually restricted to surface layers
(Vervoort 1949; Heinrich 1968).

Mesocalanus Bradford & Jillett, 1974

DernrroN: Head and pedigerous segment 1 separate.
Antenna 1 with segments 8 and 9 fused in female;
segments 3to 5,7 and 8, 9 and 10 fused in the male.
Male mouth parts reduced. Maxilla 2 with 6 setae
on inner lobe 1. Swimming legs 1-4 without modi-
fication or ornamentation. Leg 5 basipod 1 with a
smooth inner border in both sexes. Female leg 5
endopod with 7 setae. Male leg 5 with both rami 3-
segmented, endopods with 7 setae.

(Bradford & Jillett 1974).

TyrE species: Calanus tenuicornis Dana, 1849

RemaRrks: This genus contains the following species:
Mesocalanus lighti (Bowman, 1955) , and M. tenuicornis
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(Dana, 1849). Mullin (1969) records an intermediate
form south of 40°S.

The following species has been taken in the
Southwest Pacific.

Mesocalanus tenuicornis (Dane, 1849)
(Figs 14, 80)

DEescrirTION: Size: females 1.80-2.40 mm, males 1.70-
2.20 mm.

Female: Width of metasome relative to its length
is about 0.30. In lateral view the posterior margin
of the head not elevated. Length of urosome seg-
ment 2 relative to urosome segment 3 is about 1.25.

(Bowman 1955; Mullin 1969)

Male: Left leg 5 exopod segment 3 terminal
spine almost as long as its segment when measured
along the outer border. (Giesbrecht 1892)

ReMARKs: It appears that the present specimens are
referable to M. tenuicornis because of the lack of an
elevated postero-dorsal margin of the head, meta-
some width/length greater than or equal to 0.30,
and the length of 2 relative to urosome segment 3 is
not as great as 1.33. Male leg 5 exopod segment 3
terminal spine appears to be slightly longer than
its segment measured along the outer border (in
figure 14 this segment is drawn while it is not flat);
in M. lighti this spine appears to be shorter than its
segment (Bowman 1955). Although Mullin (1969)
records an intermediate form from the southern
hemisphere (which he says should be referred to M.
tenuicornis until its taxonomic status ic clearly
established) the present specimens do not appear to
have the characteristics of this form. This inter-
mediate form might be designated M. lighti on
morphometric grounds except that it lacks the dorsal
hump, has the opaque appearance more character
istic of M. tenuicornis, and the male is larger relativc
to the female than is the case in either M. lighti or M.
tenuicornis (Mullin 1969).

Previous SOUTHWEST Pactric REcorps: Farran (1929);
Dakin & Colefax (1940); Bary (1951); Heinrich (1968);
Mullin (1969); Jillett (1971); Bradford (1970a, 1972)
all as Calanus tenuicornis. Nyan Taw (1978); Bradford
(1985) as M. tenuicornis.

NEw RECORDS:

Station Depth of Specimens
No. Haul (m)

A295 0-500 2 females
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Vig. 14. Mesocalanus tenuicornis from NZOI Stn G142.
Female: A, dorsal view; B, lateral view; C, leg 5. Male: D,
dorsal view; E, leg 5.

A302 0-500 2 females

A313 0-914 1 female, 1 copepodite

A332 Surface 1 female 2.0 mm

A341 0-250 10 females, 2 males

B116 0-125 1 female 2.1 mm

(damaged)

('537B 0-250 1 male

(544 Surface 1 female 3.4 mm

1D614B 100-250 1 female

1946 200-500 2 males 1.7, 1.8 mm
0-1000 1 male 1.8 mm
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Fo47 0-200 1 females 2.15 mm,
1 copepodite V
0-500 2 females 2.0, 2.1 mm

1 male 1.9 mm

Mesocalanus tenuicornis was present in hauls from
0-200 m or near the sea floor at the following stations:
N333, N336-N338, N340-N346, N350, N351, N353,
N357, N358, N364-N366, N369-N371, N374, N376,
N379-N381, N384-N386, N397, N398, N400, N410-
N415, N419-N423, N429-N432, N434, N436, N438,
N441-N450, N452, N453, N456-N458, N464-N467,
N469-N471, N473, N474, N482.

DistriBuTioN:  Widespread in tropical and subtropical
oceans (Heinrich 1968; Mullin 1969). Mesocalanus
lighti is found in the South Pacific Ocean just north
of the region treated here (Heinrich 1968; Mullin
1969) and the intermediate form is found in
subantarctic water south of 40°S (Mullin 1969).

Nannocalanus Sars, 1925

Dermnrrion: Head and pedigerous segment 1 fused
in the male and female. Otherwise very similar to
Calanus. Right and left spermathecae fused on female
genital segment. Male antenna 1 segments 1-2, 3-5,
24-25 fused. Male right leg 5 like other swimming
legs, i.e., with setae on the inner border of the
exopod, left endopod without setae, left exopod
with outer edge spines greatly elongated.
(Giesbrecht 1892; Bradford 1988)

Tyee species: Calanus minor Claus, 1863

Remarks:  This monotypic genus contains the
following species: Nannocalanus minor (Claus), which
has been taken in the Southwest Pacific.

Nannocalanus minor (Claus, 1863)  (Figs 15, 81)
DescriPTION: Size: females 1.80-2.25 mm, males 1.20-
1.80 mm.
Female: As in the generic definition.
(Giesbrecht 1892)
Male: As in the generic definition. Caudal rami
divergentin dorsal view. Onleg 5 the longest of the
inner edge setae on the right endopod segment 3
extends to the distal border of right exopod seg-
ment 3. (Giesbrecht 1892)

ReMarks: Male right leg 5 with the longest terminal



Fig. 15. Nannocalanus minor from NZOI Stn F946. Female: A, lateral view; B, leg 5. Male: C, lateral view; D, leg 5.

endopod setae extending beyond the distal border
of right exopod segment 3. It is noted that Mori’s
(1937) figure of this limb indicates that these setae

are much shorter.

PrEvVIOUs SOUTHWEST PAcIFic RECORDs: Farran (1929);
Dakin & Colefax (1940); Heinrich (1968); Jillett
(1971); Chiba & Hirakawa (1972); Greenwood (1976);
Nyan Taw (1978). As C. valgus: Brady (1883).

NEew RECORDS:

Station Depth of
No. Haul (m)
A292 surface
A295 surface
A302 surface

Specimens

2 females
4 females
7 females, 2 males

A302
A303
A332

C526
C537

C537B

C544
F945

Fo46

0-500
0-10
surface

0-250
surface

0-250
surface
0-200
0-500

500-1000
0-200

200-500

4 females

3 females

8 females 1.80-1.90 mm
2 males 1.7 mm

2 females 1.88 mm

3 females 1.70 mm

6 copepodites

25 females 1.55-1.80 mm
2 males 1.40 mm

5 copepodites

many females, 14 males
8 females 1.70-2.00 mm
12 females 1.80-2.00 mm
1 male 1.20 mm

1 female (dead)

13 females 2.00—

2.25 mm

8 females 1.90-2.10 mm



1946 0-1000 19 females 1.90—
2.15 mm
7 males 1.7-1.85 mm
1947 0-200 7 females 1.95-2.10 mm
0-500 8 females 1.90-2.10 mm

Nannocalanus minor was present in hauls from
()-200 m near the sea floor at the following stations:
N335-N337, N340-N342, N344, N346, N350-N352,
N356-N360, N364-N367, N370-N377, N379, N399,
N401, N408, N414, N436.

DisTRIBUTION:  Nannocalanus minor is a common
inhabitant of all tropical and subtropical oceans (see
Giesbrecht 1892). In New Zealand waters, off the
cast coast, it extends in offshore waters as far south
as Kaikoura and on the west coast to about 38°S
with an occasional specimen recorded in western
Cook Strait and off Cape Foulwind.

Neocalanus Sars, 1925

DrrntmioN: Head and pedigerous segment 1 fused
or separate. Male antenna 1 may have segments 24
and 25 fused. Male, sometimes female, mouthparts
reduced. Maxilla 2 with 6 setae on inner lobe 1.
Swimming leg 2 in both sexes, with a recurved
spine at the outer distal border of exopod segment
I. Basipod segment 1 of leg 5 with inner border
naked in both sexes. Male leg 5 with both rami 3-
segmented; left leg modified, endopod usually with
8 setae; right leg unmodified, or with inner edge
sctae of exopod absent.  (Bradford & Jillett 1974)

TypE sPECIES: Calanus gracilis Dana, 1849

ReMaRrks: The following species are in this genus:
N. cristatus (Kroyer, 1848) N. flemingeri Miller, 1988;
N. gracilis (Dana, 1849); N. plumchrus (Marukawa,
1921); N. robustior (Giesbrecht, 1888); and N. tonsus
(Brady, 1883). Some workers consider that a sepa-
rate genus should be established to take cristatus,
flemingeri, plumchrus, and tonsus.

(see Bradford 1988).

The following species have been taken in the

Southwest Pacific.

Neocalanus gracilis Dana, 1849 (Figs 16, 83)

IDESCRIPTION: Size: females 2.43-4.00 mm, males 2.30-
3.10 mm.
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Female: As in the generic definition. Head and
pedigerous segment 1 fused. Leg 1 terminal exopod
seta with a proximally truncate external blade,
basipod segment 2 with a large spine at the base of
the inner seta. (Giesbrecht 1892)

Male: As in the generic definition. Head and
pedigerous segment 1 fused. Antenna 1 with seg-
ment 25 very small and fused to segment 24. Legs
24 distal exopod segments with dentate outer
margins. Right leg 5 distal exopod segment with
setae on the inner border. (Giesbrecht 1892)

Remarks: The Southwest Pacific specimens of this
species were not very plentiful, nor were the males
in good condition so Giesbrecht’s figures of the
male have been reproduced here.

Previous SOUTHWEST PAcTFIC RECORDs: Brady (1883);
Farran (1929); Dakin & Colefax (1940); Bary (1951);
Vervoort (1957); Heinrich (1968); Bradford (1970a,
1972); Chiba & Hirakawa (1972); Nyan Taw (1978)
as N. robustior.

NEw RECORDS:

Station Depth of Specimens
No. Haul (m)
A302 0-500 3 copepodite V
A303 450-1000 1 female 2.80 mm
A307 surface 1 female 3.80 mm
A313 0-914 1 damaged
A332 surface 1 female 2.90 mm
C526 0-250 1 copepodite
C537 0-250 1 female 3.1 mm
C587 surface 1 male 2.88 mm
D614B 100-250 6 females 3.50-3.70 mm
16 copepodites
E774 0-1165 1 female
E788 0-1193 1 female
E892 0-1224 3 females
E901 0-1248 3 females
E904 0-1243 1 female
F874 0-1357 2 females
F879 0-1267 1 female
Fo11 0-1697 1 female 3.40 mm
F945 0-200 1 female 3.25 mm
0-500 1 female, 1 male 2.70 mm
500-1000 1 male 3.10 mm
F946 200-500 1 female 2.90 mm
Fo47 0-200 2 copepodite V
AUZ111 0-100? 1 female, 1 copepodite
VUZ105 0-914 1 female 4.00 mm
VUZ107 0-914 2 females 3.90, 3.85 mm
Mué67/88s 0-600 1 male 3.40 mm
1 copepodite



Fig. 16. Neocalanus gracilis. Female from NZOI Stn G142: A, lateral view; B, leg 1; C, leg 2; D, leg 5. Male (from
Giesbrecht 1892): E, dorsal view; F, leg 5.

1 female 3.75 mm
1 male 3.70 mm
1 female, 1 copepodite

Mu67/116s 0-1000
Mu67/147s 0-1000

Neocalanus gracilis was present in hauls from
0-200m or near the sea floor at the following stations:
N335-N337, N341, N342, N345, N346, N352, N353,
N357, N358, N364, N370, N374, N376, N381, N386,
N407, N408, N414, N415, N436, N439, N444, N448,
N456, N458, N459, N464, N465, and N471.

DistriBuTION: This species is widespread in tropical,
subtropical and temperate oceans (see Vervoort 1957).
In New Zealand waters it is found in offshore water
around the whole country (Fig. 83).
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Neocalanus tonsus (Brady, 1883) (Figs 17, 82)
DEescripTION: Size: females 3.40—4.10 mm, males 3.3—
4.40 mm.

Female: Asin the generic definition. Head and
pedigerous segment 1 separate but not as distinctly
as the joints between the other pedigerous seg-
ments. Genital segment bulbous at mid-length in
dorsal view. Mouthparts well-developed. Basipod
segment 2 of legs 2-5 with conspicuous, posterior
surface spines on inner distal border of segment.

(Vervoort 1957)
Male: As in the gencric definition. Head and
pedigerous segment 1 separate.  Antenna 1 25-
segmented extending just beyond the caudal rami.



Fig. 17. Neocalanus tonsus. Female from NZOI Stn G142: A, dorsal view; B, leg 2; C, leg 5. Male (from Jillett 1968): D,

dorsal view; E, leg 5.

Mouthparts typical of male calanids which do not
have reduced mouthparts. Swimming legs 24
similar to female; leg 5 only slightly asymmetrical,
with endopods as in female, exopods without inner
edge setae. (Jillett 1968)

RemMaRks: The developmental stages of this species
may be identified from the work of Bradford et al.
(1988).

Previous SOUTHWEST Pactric Recorps: As Calanus
tonsus: Brady (1883); Farran (1929); Vervoort (1957);
Jillett (1968); Bradford (1970a,1972); Nyan Taw (1978).
As N. tonsus: Bary (1951); Jillett (1976).

NEW RECORDS:

Station Depth of Specimens
No. Haul (m)
A292 500-1000 3 copepodite V
A295 400-1000 10 copepodite V
A302 500-1000 8 copepodite V
1 males 3.3 mm
A303 450-1000 1 copepodite V
A313 0-914 86 females 3.54.0 mm
B97 surface 1 copepodite V
B112 0-500 2 females 3.40, 3.80 mm

Bl114
B116

B117
B118

B119
B120
E774
E788

F753
Fo946

Fo47

vuUzZ93

VUZ105

vuz107
VUZ112

0-500
0-125

0-500
0125

0-500
0-500

0-150
0400

0-1165
0-1193
0-790
0-200
200-500
0-1000
0-1000
0-200
0-500
0-1097

0-914

0-914
0-732

1 female 3.8 mm

46 females,

4 copepodite V

5 females, 2 copepodite V
2 females

4 females, 2 copepodite V
14 females,

1 copepodite V

2 females

5 females,

68 copepodite V

1 copepodite V

3 copepodite V

1 female

7 copepodite V

4 copepodite V

6 copepodite V,

1 copepodite IV

1 copepodite V

6 copepodite V

9 females 3.30-3.80 mm
2 males 3.30, 3.90 mm

2 females 3.40, 3.50 mm,
4 copepodite V

2 females 3.40, 3.6 mm

1 female 3.90 mm,

1 copepodite V



Neocalanus tonsus was present in hauls between
0-200 m or near the sea floor at the following stations:
N334, N335, N371, N380, N395, N396, N401, N408,
N411-N415, N418, N421, N466, N467, N470, N471-
N475, and N480-N482.

DistriBUTION: Widespread in the subantarctic province
of the world ocean although it may be occasionally

taken north of the subtropical convergence in deep .

water (see Jillett 1968; Ohman et al. 1989). This
species performs ontogenetic vertical migrations
(Jillett 1968; Ohman et al. 1989).

Undinula A. Scott, 1909

Deririon: Head and pedigerous segment 1 fused.
Posterior corners of pedigerous segment 5 extend
into 1 or 2 points. Mouthparts similar in both sexes:
maxilla 2 inner lobe 1 with 6 setae. Swimming leg 2
exopod segment 2 with an invaginate outer proxi-
mal border in both sexes. Leg 5 basipod segment 2
with the inner border naked in both sexes. Female
leg 5 endopod with 7 setae; those on segments 1
and 2 spine-like. Male left leg 5 highly modified;
outer edge spines of exopod segments 1 and 2 very
elongate and segment 3 very modified; endopod
absent. Male right leg 5 with both rami 3-segmented,
endopod with reduced setation, exopod segment 2
with outer distal border elongate extending as far
as the first outer spine of segment 3.

(Bradford & Jillett 1974)

TypE spECiES: Undina vulgaris Dana, 1849

Remarks: This genus is monotypic (see Bradford &
Jillett 1974).

The sole species has been taken in the Southwest
Pacific.

Undinula vulgaris (Dana, 1849) (Figs 18, 79)
DescrIPTION: Size: females 2.25-3.25 mm, males 2.04—
2.50 mm.

Female: As for the generic description. Forma
typica has symmetrical metasomal corners which
are prolonged posteroventrally into a claw-like spine.

(Vervoort 1949)

Male: As for the generic description.

RemaRrks: Three forms are recognised on the basis
of the form of the postero-lateral corners of the
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metasome (see Vervoort 1949). Only one specimen
of the typical form was taken.

PrEVIOUS SOUTHWEST PActFIC RECORDS: Brady (1883);
Dakin & Colefax (1940); Greenwood (1976).

NEwW RECORD:

Station Depth of Specimens

No. Haul (m)

F946 0-200 1 female 2.95 mm

Distrisution: This is a neritic tropical species (see
Heinrich 1968).

Family PARACALANIDAE Giesbrecht, 1892

Derinrion: Head and pedigerous segment 1 usually
fused, pedigerous segments 4 and 5 fused or separate.

Female: Urosome 2- to 4-segmented, anal seg-
ment usually much longer than any segment between
it and the genital segment. Antenna 1 25-segmented,
generally with segments 1 and 2, also 8 and 9,
partially fused and with elongate setae on each of
segments 23 and 24. Antenna 2 exopod 7-segmented
with segments 1 and 2 each bearing 2 setae and
segments 3-6 each bearing 1 seta, segment 7 elongate
asin the Calanidae. Mandible with well-developed
teeth on the blade and palp similar to that of the
Calanidae but without a prominent lobe on the
basal endopod segment. Maxilla 1 with the following
arrangement of setae and spines: inner lobe 1 with
14 marginal spines and setae including 4 on the
posterior surface and 1 on the anterior surface;
inner lobes 2 and 3 each with 3 setae, basipod and
endopod segments 1 and 2 with 3, 3 and 4 setae
respectively; endopod segment 3 with 6 setae, exopod
with 11 setae; outer lobe 2 with 1 reduced seta;
outer lobe 1 with 7 setae. Maxilla 2, lobes 1-5, with
6, 3, 3, 3, and 3, setae respectively. Maxilliped, 5
terminal segments with 3, 4, 3, 4, and 4 setae
respectively, basipod 2 with inner proximal row of
stiff hairs or a serrated plate. Swimming legs 14
with 3-segmented exopods, endopod of leg 1 usually
2-segmented, endopods of legs 24 3-segmented,
posterior surfaces of some segments ornamented
with spines. Exopods of legs 2—4 with 1 outer-edge
spine on segments 1 and 2, segment 3 with 2 outer-
edge spines (1 subterminal) and 1 distal spine with
a smooth blade-like border. Exopod segments with
the following setation on their inner margins: segment
1 usually with 1 seta on legs 2—4; segment 2 with 1
seta on legs 1-4; segment 3 of leg 1 with 4 setae, legs



Fig. 18. Undulina vulgaris. Female from NZOI Stn F946: A, lateral view; B, leg 2; C, leg 5. Male: D, lateral view (from
Mori 1937); E, leg 5 (from Dakin & Colefax 1940).
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of 2—4 with 5 setae. Endopod segment 1 of legs 24
usually with 1 inner seta; segment 2 of legs 2—4 with
2 inner setae; outer margins of these segments
naked. Endopod segment 3 of legs 2—4 with 2 outer,
2 terminal and 3 inner setae. Leg 5 uniramous,
symmetrical and composed of a common basal
segment and 1-3 additional segments terminated
by seta(e) and often also spines.
(Giesbrecht 1892; Andronov 1970, 1972a, b, c)
Male. Urosome 5-segmented. Cephalic hump
usually present. Antenna 125-segmented with some
or all of segments 1-6 fused and swollen, segments
9 and 10 may also be fused. Antenna 2 exopod with
elongate segment 2, segment 7 very short; segments
1 and 2 without setae, terminal segment without
the 3 terminal setae present in the female. Other
mouthparts reduced especially maxillae 1 and 2.
Swimming legs 14 as in female. Leg 5 uniramous
and symmetrical.
(Giesbrecht 1892; Andronov 1970, 1972a, b, c)

An example of this family is Paracalanus indicus
(Figs 19, 21).

Remarks: The history of this family has been con-
fused because Bernard (1958) decided to erect a
new family for Calocalanus and two new genera,
without a justification that withstands close exam-
ination. Andronov (1970) disagreed with Bernard’s
conclusion citing the males, without going into details,
as being evidence that Paracalanus and Calocalanus
are very close. I agree with Androvov (1970).
Giesbrecht's (1892) inclusion of Calocalanus in the
Paracalanidae is well founded. A key characteristic
of the Paracalanidae is the form of the male exopod
of antenna 2. Although he did not figure antenna 2,
Giesbrecht (1892) described this part: “On antenna
2 the basal segments, endopod segment 1, and also
exopod segments 1 and 2 in C. pavo, seem to be
devoid of setae. The exopod appears to be indis-
tinctly segmented; in C. pavo its proximal segments
are extended at the expense of the distal seg-
ments; there are 5 plumose setae on the exopod
which are twice as long as the antenna itself, each
seta arising from segments 3-7 (in C. styliremis the
seta on exopod segment 7 is inserted terminally).”
This form of male antenna 2 is characteristic of
the Paracalanidae alone and is figured here (e.g.,
Figs 20D, 28K, 29]). Bjornberg’s (1972) analysis of
the developmental stages of members of this family
reveals there are some differences between Calo-
calanus and Paracalanus; she recognises differences
in the morphology and swimming behaviour.
There are now six genera in this family:

46

Acrocalanus, Bestiolina, Calocalanus (= Leptocalanus,
Ischnocalanus), Delius, Paracalanus, Parvocalanus.

Members of the family Paracalanidae are mainly
small- to minute-sized copepods. They are exclu-
sively pelagic with an epipelagic habit. They appear
to be mainly herbivorous (Arashkevich 1969; Itoh
1970; Paffenhofer 1984).

Acrocalanus Giesbrecht, 1888

DEerINITION:  As for the family with the following
additional characters. Rostrum with long slender
filaments. Pedigerous segments 4 and 5 incompletely
separated. Antenna 1 long. Basipod 2 of swimming
leg 1 with an inner-edge seta. ~Well-developed
ornamentation on the posterior surfaces of the
swimming legs, all or some of the outer edges of the
exopods of legs 2—4 are serrated, distal outer mar-
gin of the endopods end in a small spine. Female
leg 5 absent or rudimentary, male leg 5 present only
on the left. (Tanaka 1956b)

TypE sPECIES: Acrocalanus longicornis Giesbrecht, 1888

Remarks: This genus contains the following species:
A. andersoni Bowman, 1958 (male see Vervoort 1963);
A. gibber Giesbrecht, 1888 (= A. pediger Claus) (male
see Tanaka 1956b); A. gracilis Giesbrecht, 1888 (male
see Tanaka 1956b); A. longicornis Giesbrecht, 1888
(male = A. gardineri, see also Tanaka 1956b); A.
monachus Giesbrecht, 1888 (? male unknown).

The following species have been taken in the
Southwest Pacific.

Acrocalanus gibber Giesbrecht, 1888 (Fig. 20)
DescrrpTION: Size: females 0.93-1.13 mm, males 0.94—
1.24 mm.

Female: As in the generic description with the
following additional points. The outline of the head
is inflated in lateral view and the line of sepa-
ration of the head from pedigerous segment 1 is
apparent; antenna 1 exceeds the end of the caudal
rami by the 2 terminal segments, segments 19-22
are each no longer than segment 25; the distal
toothed outer border of exopod 3 of swimming
leg4 is about 60% of the length of the proximal
part of the toothed border.

(Giesbrecht 1892; Tanaka 1956b)

Male: Proportions of exopod segments 2 and 3
and the terminal spine to one another are:
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Fig. 19. (Above and overleaf). Paracalanus indicus female from NZOI Stn N767: A, dorsal view; B, lateral view; C,
antenna 1; D, antenna 2; E, mandibular palp; F, mandibular blade; G, maxilla 1; H, maxilla 2; 1, maxilliped; ], leg 1; K, leg
2;L,leg3;M, leg 4;N, leg 5.
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Leg 2 Leg 3 Leg 4
Exopod 2 24 26 27
Exopod 3 proximal 20 21 23
Exopod 3 distal 18 29 18
End-spine 38 33 32
Total 100 100 100

The number of outer-edge spines on exopod seg-
ments are as follows:

Leg2 Leg3 Leg4
Exopod 2 11 13 20-22
Exopod 3 proximal 10 15 25
Exopod 3 distal 7-8 14-15  10-121

Leg 5 extends to the end of urosome segment 3 or
the middle of urosome segment 4 when this leg is
fully extended. The proportional lengths of the
various segments from the base are: 26:12:25:22:15
= 100. (Sewell 1929)

ReEMARks: Males are very difficult to tell apart.
Tanaka (1956b) summarises data on proportions of
the body from Sewell (1929) and gives his opinion
on the identity of the specimens off Japan.

Previous SOUTHWEST PActFic Recorps: Dakin & Colefax
(1940), Greenwood (1976).

0.1 mm
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NEew Recorps: Nil.

DistriBUTION: Recorded from tropical parts of all
oceans (Dakin & Colefax 1940).

Fig. 20. Acrocalanus gibber (from Sewell 1929). Female:
A, lateral view; B, leg 4. Male: C, lateral view; D, leg 4.

Acrocalanus gracilis Giesbrecht, 1888 (Fig. 22)
DEescriPTION: Size: females 1.20-1.32 mm, males 0.88—
1.00 mm.

Female: As in the generic description with the
following additional points. The head is evenly
round in lateral view and the line of separation of
the head from pedigerous segment 1 is very slight;
antenna 1 exceeds the end of the caudal rami by the
3 or 4 terminal segments, segments 19-22 are each
no longer than segment 25; the distal toothed outer
border of exopod 3 of swimming leg 4 is about 80%
of the length of the proximal part of the toothed
border. (Giesbrecht 1892; Tanaka 1956b)

Male: Proportions of exopod segments 2 and 3
and the terminal spine to one another are:

Leg 2 Leg 3 Leg4
Exopod 2 22 25 25
Exopod 3 proximal 20 22 28
Exopod 3 distal 19 20 17
End-spine 39 33 30
Total 100 100 100

The number of outer-edge spines on exopod segments
are as follows:
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Fig. 21. Paracalanus indicus male from NZOI Stn N767: A, dorsal view; B, lateral view; C, antenna 1; D, antenna 2; E,
mandibular palp; F, maxilla 1; G, maxilla 2 and maxilliped; H, leg 1,1, leg 2; ], leg 3; K, leg 4; L, leg 5.
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Leg 2 Leg 3 Leg 4

Exopod 2 10-11 11-12 17
Exopod 3 proximal 11 15 22
Exopod 3 distal 8 14 17

Leg 5 extends to the end of urosome segment 2
when this leg is fully extended. The proportional
lengths of the various segments from the base are:
25:13:24:20:18 = 100. (Sewell 1929)

Remarks: Males are very difficult to tell apart. Tanaka
(1956b) summarises data on proportions of the
body from Sewell (1929) and gives his opinion on
the identity of the specimens off Japan.

PrEviOUus SOUTHWEST Paciric Recorps: Dakin & Cole-
fax (1940); Chiba & Hirakawa (1972); Greenwood
(1976).

NEew Recorps: Nil.

DistriBUTION: Recorded from tropical parts of all
oceans (Dakin & Colefax 1940).

Fig. 22. Acrocalanus gracilis (from Sewell 1929). Female:
A, lateral view; B, leg 4. Male: C, leg 4.

Acrocalanus longicornis Giesbrecht, 1888
(Figs 23, 86)

DescripTioN: Size: females 1.00-11.26 mm, males 0.95-
1.25 mm.

Female: As in the generic description with the
following additional characters. Dorsal surface of
the body moderately strongly arched, anterior head
rounded. Antenna 1 extends beyond the caudal
rami by its last 5 segments. Outer distal boder of
exopod segment 3 of leg 4 with very small numerous
teeth. (Giesbrecht 1892)

Male: As in the family and generic descriptions
with the following additional characters. Exopod
segment 3 of swimming leg 4 similar to that of the
female. Leg 5 5-segmented on the left.

(Wolfenden 1905a)

R e 74

ReMarks: Sewell (1947) believes that Acrocalanus
gardineri Wolfenden, 1905 is the male of A. longicornis
(see also Sewell 1929).

Previous SouTHWEST PaciFic Recorps: Greenwood
(1976).

NEW RECORD: 01mm

Fig. 23. Acrocalanus longicornis. Female from NZOI Stn

SNtation Eleptlh of Specimens C544: A, dorsal view; B, leg 4. Male (from Wolfenden
o aul (m) 1905, as A. gardineri): C, exopod segment 3 of leg 4; D,
C544 Surface 1 female 1.25 mm leg 5.
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DistriBUTION:  Tropical and subtropical parts of all
oceans (Greenwood 1976).

Acrocalanus monachus Giesbrecht, 1888
(Fig. 24)

1DESCRIPTION:
unknown.
Female: Dorsal surface of the body not inflated,
with a shallow arch; anterior head prolonged, in
lateral view almost square in outline. Antenna 1
extends beyond the caudal rami by its last 3 seg-
ments. Outer distal border of exopod segment 3 of
leg 4 with about 12 large teeth.  (Giesbrecht 1892)
Male: Unknown

Size: females 0.90-1.05 mm, males

Remarks: The square appearance in lateral view
readily distinguishes this species from others in
the genus (Giesbrecht 1892).

PrEVIOUs SOUTHWEST PactFic ReEcorps: Heinrich (1968),
Greenwood (1976).

New Recorps: Nil.

A B

Fig. 24 Acrocalanus monachus female (from Grice 1961):
A, dorsal view; B, lateral view; C, leg 4.
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DistriBUTION: Recorded from the Pacific and Indian
Oceans and from the Red Sea (Mori 1937; Heinrich
1968; Greenwood 1976).

Bestiolina Andronov, 1991

DEerFNTTION: A for the family but with the following
additional characters. Rostrum shortened in males
and females. Male with dorsal cephalic hump.
Basipod 2 of swimming leg 1 with an inner edge
seta. Endopod segment 3 of swimming legs 3 and 4
with 6 setae. Leg 5 is rudimentary and knob-like in
the females, in males it is elongated on the leftand a
rudimentary knob on the right. The outer edges of
exopod segments 2 and 3 of legs 2—4 are devoid of
teeth and there are only 6 setae on endopod 3 of
legs 3 and 4. (Andronov 1972a, 1973a)

TyPE sPECIES: Bestiola zeylonica Andronov, 1972

RemArRks:  Andronov (1991) changed the name of
this genus to Bestiolina as Bestiola was pre-occupied
by an insect genus. This genus as now defined
contains the following species: Bestiolina inermis
(Sewell, 1912); B. similis (Sewell, 1914); B. sinicus
(Shen & Lee, 1966) all as Acrocalanus; B. zeylonica
(Andronov, 1972a).

The following species of this genus has been
taken in the Southwest Pacific.

Bestiolina similis (Sewell, 1914) (Fig. 25)
DescripTION:  Size:
0.8 mm.

Female: As in the generic description with the
following additional characters. Rostral filaments
long and slender. Pedigerous segment 5 without
spinules. Antenna 1 extends as far as the caudal
rami, terminal segment elongate, no transverse row
of spinules on segments 1-7. Posterior surfaces of
exopod segment 2 on legs 2—4 without spines.

(Sewell 1914)

Male: As in the generic description with the
following additional characters. Swimming legs as
in the female. Leg 5 consists of a swollen basal
segment and 4 free segments; the terminal segment
with 2 unequal spines and the penultimate segment
with a laterodistal spine. (Sewell 1914)

females 0.72-0.81 mm, males

ReMArks:  Vervoort (1946) suggested that B. similis
is a junior synonym of B. inermis. Nevertheless



both Wellershaus (1969) and Greenwood (1976) have
recorded specimens, exhibiting little variability,
which they believe can be referred to B. similis.

Previous SOUTHWEST PActFic REcorps:  Greenwood

(1976).
New Recorps: Nil.
DistriBUTION: ~ Tropical, neritic parts of the Indo-

West Pacific (Sewell 1914; Wellershaus 1969;
Greenwood 1976).

A

Fig. 25. Bestiolina similis (from Wellershaus 1969 as Bestiola).
Female: A, lateral view; B, lateral view of posterior body;
C, leg 4 and leg 5. Male: D, lateral view of posterior
body; E, leg 5.

Calocalanus Giesbrecht, 1888

Ischnocalanus Bernard, 1963
Leptocalanus Bernard, 1958
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DerNITION:  As for the family but with the following
additional characters. Very small copepods with
the head and pedigerous segment 1, and pedigerous
segments 4 and 5 fused or separated. Female urosome
relatively short with 2—4 segments, often 2 setae on
the caudal rami much thicker than the others, caudal
rami sometimes asymmetrical. Female antenna 1
often much longer than the body and segment 25 is
usually long, being at least twice as long as the
preceeding segment. Male antenna 1 with segments
1-2, 3-6, and 24-25 fused. Basipod 2 of maxilliped
with an inner proximal row of conspicuous spines
or teeth. Basipod 2 of leg 1 without a seta, there
may be fusion between exopod and endopod
segments so that in a few species these rami may be
both 1-segmented, endopod 2 usually with 4 setae.
The outer borders of the distal exopod segments
not toothed. Female leg 5 symmetrical, uniramous,
of 3 or 4 segments; male leg 5 asymmetrical,
uniramous, of 4 segments on the right and 5 seg-
ments on the left. (Giesbrecht 1892)

TypE spECIES: Calanus pavo Dana, 1849, 1852

Remarks: Bernard (1958) separated C. plumulosus
and L. equalicauda into a separate genus Leptocalanus
(later renamed Ischnocalanus Bernard, 1963 because
the name Leptocalanus was not available). Andronov
(1970) is not convinced this separation is valid, a
conclusion I agree with, because subsequently
described species of Calocalanus indicate there are
no features characteristic of Ischnocalanus alone.
Nevertheless there are a large range of combinations
of characteristics within Calocalanus sensu lato. A
number of features of males and females have not
been thoroughly described, presumably because
of their small size and the fact that it is difficult
to obtain undamaged specimens. Future workers
using different methods for capturing these cope-
pods and examining their morphology may find a
system for breaking up what is now a long list of
described species with a wide variety of combi-
nations of characteristics.

The following species have been described in
this genus: Calocalanus aculeatus Shmeleva, 1987b
(male unknown); C. adriaticus Shmeleva, 1965; C.
africanus Shmeleva, 1979; C. alboranus Shmeleva,
1979; C. antarcticus Shmeleva, 1978; C. atlanticus
Shmeleva, 1975a; C. beklemishevi Shmeleva, 1987a
(male unknown); C. contractus Farran, 1926 (male
see Corral 1972b); C. dellacrocei Shmeleva, 1987a (male
unknown); C. elegans Shmeleva, 1965; C. elongatus
Shmeleva, 1968; C. equalicauda (Bernard, 1958) (as
Leptocalanus); C. fiolenti Shmeleva, 1978; C. fusiformis



Shmeleva, 1978 (male unknown); C. gracilis Tanaka,
1956 (male unknown); C. gresei Shmeleva, 1973; C.
indicus Shmeleva, 1974; C. kristalli Shmeleva, 1968
(male unknown) (= C. curtus Andronov, 1973; see
Andronov 1991); C. latus Shmeleva, 1968 (male un-
known); C. lomonosovi Shmeleva, 1975a; C. longifurca
Shmeleva, 1975 (male unknown); C. longisetosus
Shmeleva, 1965 (male see Shmeleva 1973); C.
longispinus Shmeleva, 1978; C. minor Shmeleva, 1975a;
C. minutus Andronov, 1973 (male described here);
C. monospinus Chen & Zhang, 1974; C. namibiensis
Andronov, 1973 (male described here); C. nanus
Shmeleva, 1987b (male unknown); C. neptunus
Shmeleva, 1965; C. omaniensis Shmeleva, 1975; C.
ovalis Shmeleva, 1965 (male see Shmeleva 1973); C.
paracontractus Shmeleva, 1974 (male unknown); C.
parelongatus Shmeleva, 1979; C. pavo Dana, 1849
(male see Giesbrecht 1892); C. pavoninus Farran, 1936
(male unknown); C. plumatus Shmeleva, 1965
Shmeleva 1965 (male unknown); C. plumulosus (Claus,
1863) (male see Tanaka 1956b); C. pseudocontractus
Bernard, 1958 (male unknown); C. pubes Andronov,
1973 (male unknown); C. pyriformis Shmeleva, 1975
(male unknown); C. regini Shmeleva, 1987b (male
unknown); C. sayademalja Shmeleva, 1987a (male
unknown); C. spinosus Shmeleva, 1987 (male un-
known); C. styliremis Giesbrecht, 1888 (male see
Giesbrecht 1892); C. tenuiculus Andronov, 1973 (male
unknown); C. tenuis Farran, 1926 (male unknown);
C. vinogradovi Shmeleva, 1987a (male unknown); C.
vitjazi Shmeleva, 1974 (male unknown); C. vivesei
Shmeleva, 1979. The world Calocalanus fauna needs
revising from specimens in good condition and
knowledge of the geographical distribution of
described species needs to be improved.

The following species have been taken in the
Southwest Pacific. This list is provisional as all
specimens are in poor condition with antenna 1and
very few of the swimming legs intact. Also it is
clear that males and very small species are absent
from most Southwest Pacific samples because the
200 um mesh nets used were too coarse to retain
them.

Calocalanus contractus Farran, 1926 (Fig. 26)
DESCRIPTION: - Size:
0.49 mm.

Female: Head and pedigerous segment 1, and
pedigerous segments 4 and 5 fused. Cephalothorax
just more than three times as long as wide. Urosome
3-segmented, genital segment broad, anal segment
twice as wide as long. Caudal rami spread at 75°

females 0.68-0.76 mm, males
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and a little longer than wide, with 4 terminal setae,
2 outer most much more slender than inner most.
Antenna 1 with terminal segment twice as long as
the penultimate segment. Leg 5 3-segmented with
terminal segment bearing 2 setae longer than the
segment and 1 or 2 subterminal spinules.
(Farran 1926)
Male: Head and pedigerous segment 1 fused
and pedigerous segments 4 and 5 incompletely
fused. The left leg 5 is just over 2 times the length
of the right leg; the terminal segment of the right
leg is terminated by 2 spines and some spinules.
(Corral 1972b)

PrevIous SOUTHWEST P actric Recorps: Niyan Taw (1978).
NEw Recorps: Nil.

DistriBuTiON:  Calocalanus contractus is an epi-
planktonic, oceanic species found in the warmer
parts of the Atlantic and Pacific Oceans (Corral
1972b).

Calocalanus longispinus Shmeleva, 1978
(Figs 27, 85)

DescripTiON:  Size: females 0.62-0.79 mm, male
0.57 mm.

Female: Head and pedigerous segment 1 fused,
pedigerous segments 4 and 5 separate. Urosome 3-
segmented, caudal rami as wide as long, width of
the genital segment about half the width of the
prosome at its widest part. Swimming leg endo-
pod 2-segmented; leg 5 with 3 free segments in
addition to the common basal segment, terminated
by a group of spinules and a long spine which is
longer than the whole leg. (Shmeleva 1978)

Male: Head and pedigerous segment 1 fused,
pedigerous segments 4 and 5 separate. The left leg
5 is 2.5 times the length of the right leg.

(Shmeleva 1978)

Remarks: The Southwest Pacific specimens reported
here are assigned to this species provisionally. The
present specimens appear to have a more bulbous-
shaped genital segment and there appears to be
some variability in the state of separation of the
head and pedigerous segment 1 and pedigerous
segments 4 and 5. Also the terminal 2 segments on
leg 5 are not completely separated and the terminal
seta is not as long as that figured by Shmeleva
(1978).

PreVIOUs SOUTHWEST PActric REcorps:  Bradford (1972)
as C. styliremis.
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Fig. 26. Calocalanus contractus (from Corral 1972b). Female: A, dorsal view; B, terminal part of antenna 1; C, leg 1; D,
leg 2, E, leg 3; F, leg 4; G, leg 5. Male: H, dorsal view; I, dorsal view of urosome; J, leg 5; K, leg 5 of another specimen.
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NEw RECORDS:

Station Depth of Specimens

No. Haul (m)

D559 0-100 4 females 0.70-0.79 mm
D614 250-500 2 females 0.62, 0.67 mm

DistriBUTION: Indian sector of the Antarctic Ocean
(Shmeleva 1978).

BCD
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Fig. 27. Calocalanus longispinus female from NZOI Stn
D599: A, dorsal view; B, dorsal view of urosome; C,
lateral view of leg 1 endopod; D, various views of leg 5.

Calocalanus minutus Andronov, 1973
(Figs 28, 85)

DescrrprioN: Size: females 0.50-0.57 mm, males 0.42-
0.44 mm.

Female: Head and pedigerous segment 1 and
pedigerous segments 4 and 5 fused. Urosome 3-
segmented, genital segment of a distinctive shape
with the widest part anterior to its midlength; caudal
rami longer than wide. Antenna 1 extends beyond
the caudal rami by 2 segments. Swimming leg 1
with a 1-segmented endopod and a 2-segmented
exopod; endopods of legs 3 and 4 2-segmented; leg
5 with 2 free segments in addition to a common
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basal segment, leg terminated by 1 seta but without
spinules. (Andronov 1973a)

Male: Head and pedigerous segment 1 separated
by a constriction, pedigerous segments 4 and 5
fused. Urosome 5-segmented, genital aperture on
the right, caudal rami slightly longer than wide
terminated by 3 setae of equal size. Antenna 1 not
entire, segments 1 and 2 also 4 and 5 appear to be
fused. Antenna 2 as in the family description with
a short terminal segment on the endopod which is
devoid of the terminal setae evident in the female.
Maxilla 1 is very reduced but with a remnant of
inner lobe 1. Maxilla 2 is a very small knob. Leg 5
extends well beyond the caudal rami; left leg not
extending beyond the first segment of the right
leg; both legs terminated by a spine.

ReMarks: Few of the swimming legs and antenna 1
were intact. The Southwest Pacific specimens have
been checked by Dr V. Andronov (Museum of the
World Oceans, Kaliningrad, Russia) who agrees
they fit within the description of specimens of C.
minutus from the Atlantic Ocean. Small males
were taken off New Zealand which appeared to
agree with the females in size and are described
above. The female maxilliped has a proximal row of
long stiff spines on the inner border.

Previous SOUTHWEST Pactric REcorps: Nil.

NEew RECORD:

Station Depth of Specimens

No. Haul (m)

T944 80 8 females 0.54-0.57 mm,
3 males 0.42-0.43 mm

DistriBuTiON: Off the south-west coast of Africa at
20°S (Andronov 1973a) and from the southern
boundary of subtropical water off New Zealand
(present record).

Calocalanus namibiensis Andronov, 1973
(Figs 29, 85)

DescripTION: Size: females 0.66-0.70 mm, males 0.50—
0.52 mm

Female: Head and pedigerous segment 1 fused,
as are pedigerous segments 4 and 5. Urosome 3-
segmented; genital segment bulbous with its width
less than half the width of the prosome at its widest
part; segment 2 almost hidden inside the genital
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Fig. 28. Calocalanus minutus from NZOI Stn T944. Female: A, dorsal view; B, lateral view of urosome; C, dorsal view of
urosome; D, basipod 2 of maxilliped; E, leg 1. Male: F, dorsal view; G, lateral view; H, dorsal view of urosome; I, lateral
view of urosome; J, antenna 1; K, antenna 2; L, leg 1; M, right leg 5; N, left leg 5.
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Fig. 29. Calocalanus namibiensis from NZOI Stn T944. Female: A, lateral view; B, dorsal view; C, dorsal view of urosome

of another specimen; D, leg 1, E, right and left exopod 1 of leg 2; F, leg 5. Male: G, dorsal view; H, lateral view; I, dorsal
view of urosome; J, exopod of antenna 2; K, leg 1; L, leg 5.
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segment; anal segment with its lateral borders
diverging posteriorly; caudal rami as long as wide,
extending directly posteriorly. Antenna 1 extending
beyond the caudal rami by at least 3 segments.
Swimming leg 1 endopod 1-segmented. Leg5 with
3 segments in addition to a common basal seg-
ment, terminated by spinules and a single seta which
is shorter than this leg. (Andronov 1973a)

Male: Head and pedigerous segment 1 demar-
cated by a constriction, pedigerous segments 4 and
5 fused. Urosome 5-segmented, genital opening
on the left, anal segment with parallel lateral bor-
ders, caudal rami slightly longer than wide. Antenna
1 notentire. Antenna 2 and other mouth partsasin
the family description. Swimming leg 1 endopod
with a division between segments 1 and 2 apparent.
Leg 5 extends slightly beyond the caudal rami; 3-
segmented on the right (terminal segment with
the remnants of a division into 2 segments evi-
dent), apparently terminated by 2 small unequal
spines; 5-segmented on the left, terminated by 2
small unequal spines, segment 4 with a distal spine.

REMARKs: Medium-sized males were taken off New
Zealand which appeared to agree with the females
in size and are described above. Although few of
the swimming legs and antenna one were intact, I
am fairly certain the Southwest Pacific specimens
agree with Andronov’s (1973a) description of
specimens from the Atlantic ocean. The sperma-
thecae are bulbous in lateral view. The femaleleg 5
did not appear to have the terminal segment divided
as figured by Andronov.

Previous SouTHWEST PAciFic ReEcorps: Nil.

NEw RECORDs:

Station Depth of Specimens

No. Haul (m)

A302 0-500 2 females 0.74, 0.76 mm

T944 80 7 females 0.59-0.62 mm,
2 males 0.50, 0.52 mm

Muéb7/7 0-150 3 females 0.72-0.76 mm

Mu67/47 0-150 15 females 0.66-0.76 mm

Mué67/52  0-1000 4 females 0.67-0.78 mm,
2 juveniles

DisTRIBUTION: Southwest coast of Africa at 17° and
24°S.
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Calocalanus neptunus Shmeleva, 1965
(Figs 30, 85)

DESCRIPTION: Size: females 0.84-0.91 mm, males 0.81-
0.84 mm.

Female: Head and pedigerous segment 1 separate,
pedigerous segments 4 and 5 fused. Urosome 3-
segmented; genital segment oval with well devel-
oped spherical spermathecae; caudal rami short,
about 0.33 times the length of the anal segment, 4
strong setae on each side. Antenna 1 extends slightly
beyond the caudal rami, the last segment 2.5 times
the length of the penultimate segment. Swimming
leg 1 with 2-segmented endopod. Leg 5 3-seg-
mented in addition to the common basal segment,
the last segment is 2.5 times longer than the pre-
ceding segment, terminated by a row of small
spinules and two terminal subequal spines.

(Shmeleva 1965)

Male: Similar to the female with the head and
pedigerous segments fused but pedigerous segments
4 and 5 separate. Urosome 5-segmented, caudal
rami apparently immovable, slightly asymmetrical,
equal to the length of the anal segment, each
terminated in 4 strong setae and 1 fine inner seta.
Both leg 5 are armed with small subequal terminal
spines; the left leg extends about 0.25 of the way
along the second free segment of the right leg.

(Shmeleva 1965; Corral 1972b)

ReMarks: The Southwest Pacific females appear to
be similar to the Adriatic specimens in size, short
caudal rami, and form of the legs 5 but differ in that
the head and pedigerous segment 1 appear to be
fused and there is an indication, in the midline, of
fusion between pedigerous segments 4 and 5. Corral
(1972b) has described specimens from the Canary
Islands which he attributes to this species. He
figures the spermathecae in lateral view as being
elongate in the ventro-dorsal direction, as in the
Southwest Pacific specimens.

PreviOUs SOUTHWEST PactrFic REcorps: Nil.

NEew RECORDs:

Station Depth of Specimens

No. Haul (m)

A302 0-500 3 females 0.85-0.83 mm
F945 0-500 1 female 0.84 mm

DistrIBUTION: Previously known from the Adriatic
Sea (Shmeleva 1965) and in the region of the Canary
Islands in the Atlantic Occan (Corral 1972b).



Fig. 30. Calocalanus neptunus. Female from NZOI Stn A302: A, dorsal view; B, lateral view of urosome; C, leg 5. Male
(from Corral 1972): D, dorsal view of urosome; E, distal part of antenna 1; F, leg 5.

Calocalanus pavo (Dana, 1849) (Figs 31, 86)
DEescrIPTION: Size: females (.88-1.20 mm, males
1.04 mm.

Female: Head and pedigerous segments 1 and 2
fused, pedigerous segments 4 and 5 separated.
Urosome 2-segmented, genital segment onion-
shaped, caudal rami symmetrical, elongate and held
almost at right angles to the urosome. Basipod 1 of
leg 1 with aninner edge seta, endopod segment 3 of
legs 3 and 4 with 1 group of spines, the proximal,
external border of leg 4 twice the length of the distal
border. Leg 5 as long as the basipods of leg 4; its
terminal segment has 5 plumose setae, 1 spine on
the outer distal border and 2 rows of fine spinules.

(Giesbrecht 1892)
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Male: Body form quite different from the female.
Head and pedigerous segment 1 separate, pedigerous
segments 4 and 5 fused and extending laterally into
almost square corners. Urosome 5-segmented, caudal
rami longer than wide. Swimming legs as in the
female. Both leg 5 terminated by 2 small subequal
spines; right leg does not extend as far as the distal
border of the first free segment.

(Giesbrecht 1892; Corral 1972b)

Remarks: The male specimen figured by Corral
(1972b) appears to have the head and the first
pedigerous segment fused.

PreviOUs SOUTHWEST PActric REcorps: Farran (1929);
Heinrich (1968); Chiba & Hirakawa (1972); Nyan
Taw (1978).
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Fig. 31. Calocalanus pavo. Female from NZOI Stn A302: A, dorsal view; B, lateral view of genital segment; C, leg 5. Male
(from Corral 1972): D, dorsal view; E, dorsal view of ursome; F, distal part of antenna 1; G, leg 5.
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Nitw RECORDS:

Station Depth of Specimens
No. Haul (m)
A302 0-500 1 female 1.14 mm
537 0-250 3 females 1.04-1.15 mm
1 copepodite
1'946 0-200 2 females 1.10 mm,
' 1 copepodite
0-1000 3 females 1.10 mm
F947 0-200 1 female 0.90 mm

DistriButioN:  Widespread in tropical, subtropical
and temperate parts of all oceans (Vervoort 1946).

Calocalanus pavoninus Farran, 1936 (Figs 32, 86)

DescrIPTION:  Size: females 0.63-0.71 mm, males
0.48 mm.

Female: Head and pedigerous segment 1 and
pedigerous segment 4 and 5 fused, dorsal outline of
head indented opposite the mandible. Urosome 2-
segmented, genital segment slightly wider than long
in dorsal view, anal segment about twice as wide as
long, caudal rami as long as wide and slightly shorter
than the anal segment. Antenna 1 twice as long as
the whole animal, segments 13 to 20 each with a
longitudinal row of very fine spinules along the
upper margin. Leg 1 with 1-segmented endopod
Leg5 is long and slender reaching almost to the end
of the anal segment, 3-segmented with the second
segment as long as wide, fourth segment 4 times
longer than wide terminated by a strong seta with
2-3 fine spinules at its base. (Farran 1936)

Male: Head and pedigerous segment 1 fused,
pedigerous segments 4 and 5 fused but the fusion
line evident. Antenna 1 25-segmented with seg-
ments 1-2, 3-6 fused, 7-8 incompletely fused, and
24-25 fused. Urosome 5-segmented, caudal rami
divergent with 4 setae, the outer seta the finest.
Swimming leg 1 with 1-segmented endopod, swim-
ming legs 2-4 with an inner-edge seta on basipod 1
and no inner edge seta on exopod segment 1.
Swimming leg 4 elongate. The second free segment
on the left leg 5 with 5 long spinules, third segment
with 1 outer distal spine, and the last segment
terminated by 1 long and 1 short spine; free segments
of the right leg do not extend as far as the distal
border of the basal segment of the left leg.

(Corral 1972b)

Remarks: The single specimen taken in the South-
west Pacific appears to agree with the above .
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description but the fact that the specimen was
permanently mounted on a slide meant that some
details could not be checked, e.g., the exact form of
leg 5 when lying flat.

Previous SOUTHWEST PAciFic REcorDs: Nil.

NEw RECORD:

Station Depth of Specimens

No. Haul (m)

C537 surface 1 female 0.63 mm

DistrisuTioN: This species has been recorded from
the warmer parts of the Atlantic and Pacific oceans
(Corral 1972a).

Calocalanus plumulosus (Claus, 1863)
(Figs 33, 86)

DEescRrIPTION: Size: females 0.93—-1.2 mm, males (.83~
0.90 mm.

Female: Head and pedigerous segment 1 fused,
pedigerous segments 4 and 5 with fusion line evi-
dent in the midline. Urosome 3-segmented, genital
segment with almost straight sides, posterior border
of genital segment and urosome segment 2 lined
with fine spinules, caudal rami and their setae
asymmetrical, one being very long and plumose on
the left. Terminal segment of antenna 1 twice the
length of the penultimate segment. Basipod 1 of
swimming leg 1 with an inner-edge seta, endopod
segment 3 of leg 3 with 2 groups of spines, and
endopod segment of leg 4 with 1 group of spines.
The proximal external border of exopod segment 3,
4 times the length of the distal border. Leg 5 with 3

free segments in addition to a common basal seg-
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