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ABSTRACT. A new species, Porcellidium rastellum, is described from NSW bringing the total number
of species in that genus for Australia to seven. Unlike other Australian genera in the Porcellidiidae,
Porcellidium Claus, 1860 is ill defined. Porcellidium viride (Philippi, 1840) is considered the type species
to the genus, but it has never been adequately characterized. This has led to considerable disagreement on
the characters that define the genus. Porcellidium viride can be identified from a species specific character
shown by Brady’s (1880) drawing of the male antennules. Another species, Porcellidium fimbriatum
Claus, 1863, can also be identified by species specific characters shown in the more complete description
by Claus (1889). This enables new specimens of these two species to be identified with a high degree of
certainty. In the present study, specimens collected from Oban, Scotland, identified as P. viride and P.
fimbriatum, have been used to redescribe both species in detail and select species specific characters for a
diagnosis of each species. A new diagnosis for the genus Porcellidium is given, based on the characters of
P. viride. Extensive enquiry suggests that Philippi’s and Claus’ type material is lost. To ensure taxonomic
stability of the genus Porcellidium, a neotype of P. viride is designated. From this study it is shown that P.
lecanoides Claus, 1889 and P. sarsi Bocquet, 1948 are junior synonyms for P. viride. The new diagnosis
for Porcellidium excludes many of the species originally placed in that genus. Porcellidium tenuicauda
Claus, 1860 and P. scutatum Claus, 1889 are examples of species that possess apomorphic characters
excluding them from Porcellidium sensu stricto. A new genus, Porcelloides gen. nov. is proposed to take
Claus” two species, as Porcelloides tenuicaudus (Claus, 1860) comb. nov., and Porcelloides scutatus
(Claus, 1889) comb. nov. Keys to the known species of Porcellidium and Porcelloides are given.
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Considerable progress has been made in our understanding ~ (1996a,b), II-H. Kim & H.-S. Kim, (1997) and Harris &
of the family Porcellidiidae from recent studies on the fauna  Iwasaki (1997,2009) have described in detail 17 new species
of the West Pacific Ocean. The works of Gamo (1969),  from Japan and Korea while another 23 new species have
Ho (1986), S. Kim & W. Kim (1996), Harris & Iwasaki  been described from Aotearoa (New Zealand) and Australia,
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Hicks (1971), Hicks & Webber (1983), Harris & Robertson
(1994), Harris (1994, 2002), Walker-Smith (2001). These
studies provided a wealth of information on porcellidiid
structure and a clearer understanding of the wide range of
features that could be used as taxonomic characters.

Many of the new species collected from Australia could
not be assigned to Porcellidium as understood at that time.
This led Harris & Robertson (1994) and Harris (1994) to erect
five new genera to accommodate the rejected species. Huys
et al. (1996) considered that these new genera were “based
on dubious grounds” and “without any prior revision of the
highly speciose type genus Porcellidium it does not seem
justified to maintain these Australian genera.” The problem
was that Porcellidium viride Philippi, 1840 had never been
described in sufficient detail to compare it with the Australian
species, despite the fact that it is considered the type species
to the genus. Without a detailed description of both male
and female of the type species it was impossible to give a
definitive diagnosis for Porcellidium.

Among recent authors there is no complete agreement
on the characters that define Porcellidium. The diagnoses
of Harris & Robertson (1994), Huys et al. (1996), Harris
& Iwasaki (1996) and Walker-Smith (2001) all fail on
the following grounds: (a) there is no clear statement as
to the criteria upon which genera are defined, (5) absence
of detailed information about males of the four European
species upon which the genus is based and (c) freedom from
the ideas and synonymies of previous authors, such as Lang
(1948). The description of Japanese and Australian species
have provided a wealth of information on fine morphological
detail, particularly of the male antennule, and a clearer
understanding of the range of apomorphic and plesiomorphic
characters that can be used for taxonomic purposes. Walker-
Smith (2001) has pointed out that genera should be based
on apomorphic characters and it can be shown that the new
genera proposed by Harris & Robertson (1994), Harris (1994,
2002), Harris & Iwasaki (1996b, 1997, 2009) all display
apomorphies that separate them from one another.

Porcellidium is no longer regarded as the only genus in
the Porcellidiidae. Tectacingulum and Brevifrons, Harris
(1994) and Clavigofera and Kushia, Harris & Iwasaki
(1996b) have been accepted by Bodin (1997), Walker-Smith
(2001) and Wells (2007). Dilatatiocauda Harris (2002) has
been accepted by Wells (2007). But the genus Porcellidium
still remains poorly defined and the number of species that
should be assigned to it is uncertain. It is important, therefore,
that the European species, upon which Porcellidium was
originally based, should be redescribed in detail so that a
new diagnosis can be given for the genus.

A description of Porcellidium viride was given by
Brady (1880). Although this description is inaccurate and
hopelessly confused, his illustration does show one species
specific character (related to the male’s antennule) that
makes it possible to recognize the species with a high degree
of certainty. Consequently it has been possible to identify
specimens, collected from Scotland in the present study, as
Porcellidium viride. This enabled a full redescription of the
species to be made with a clearer understanding of its species
specific characters. Porcellidium viride is regarded as the
type species to the genus (Apostanov & Marinov, 1988) and
so it is now possible to give a definitive diagnosis for the
genus Porcellidium from the new description of P. viride. To
give taxonomic stability to the taxon, an adult male P. viride

collected at Clachan, Seil Sound, Oban is designated as the
neotype. Among other places in Scotland, Brady records
the species from Loch Fyne not far from Seil Sound, Oban.
Brady (1880) misidentified the adult female of his P. viride
and called it Porcellidium fimbriatum. This was largely
due to the inadequate description Claus (1863) gave for P.
Sfimbriatum, but the error was perpetuated by other early
authors, Thompson & Scott (1903), Sars (1904), Monard
(1928), Lang (1948), (see also Appendix 1).

In 1889 Claus redescribed Porcellidium fimbriatum and
his illustrations show species-specific characters that allowed
positive identification of animals collected from Oban,
Scotland. The species is redescribed in detail.

A direct consequence of re-diagnosis for Porcellidium is
that many species originally placed in that genus are now
excluded and must be assigned to other genera. For example
Porcellidium tenuicauda Claus, 1860 and P. scutatum Claus,
1889 both have apomorphic characters that are not found in
Porcellidium or any other genera of the Porcellidiidae. It is
proposed to assign them to a new genus, Porcelloides gen.
nov., as Porcelloides tenuicaudus (Claus, 1860) comb. nov.,
and Porcelloides scutatus (Claus, 1889) comb. nov.

The new descriptions of European species means that
they can now be compared with Japanese and Australian
species to expand our understanding of character diversity
in the family.

Methods and nomenclature

Longitude and latitude of collecting sites were made by
extrapolation from Ordinance Survey maps and are only
approximate. Dates are given as day/month/year.

Animals were collected by washing a sample of
seaweed for about three minutes in a bucket containing
a 50/50 mixture of soda water saturated with CO» (from
soda siphon or bottled soda water) and fresh water. This
appears to anaesthetize copepods and other small marine
animals, these were then collected by removing the seaweed,
allowing another three minutes for the animals to sink to
the bottom and then pouring off most of the water (which
was used again). Five percent formalin was then added
to fix the animals. Porcellidiid copepods were extracted
using a dissecting microscope and then preserved in 5%
borate buffered formalin. This method of collection has the
advantage that the male antennule remains fully extended and
is easy to study. Specimens usually retain their colouration
for several years in the buffered formalin.

For each new Australian species an adult male was
chosen as holotype and an ovigerous female as allotype from
the type series selected from one of the samples washed
from seaweeds. Nearly all the illustrations are drawn from
paratype material. This is because fine details that show
species specific characters are difficult to measure or draw
from the type specimens without dissection. To overcome
this problem, paratype specimens from the type series
were dissected and used to draw the unique and general
structures of each species. Dissections were mounted in
polyvinyl lactophenol. Drawings were made either by means
of a drawing-tube attachment or from digital photographs.
Numbers on some of the drawings refer to the slides from
which they were drawn. Measurements were made using a
calibrated micrometer eyepiece or from calibrated digital



photographs. The delicate hyaline membrane that surrounds
the cephalosome and metasome segments is not shown
in the drawing of adult animals, but may be illustrated in
detail elsewhere. The extremely fine hair-like setules and
“feathering” of setae found on mouthparts and ambulatory
limbs is only indicated diagrammatically in the drawings.
Terminology follows Harris & Robertson (1994).
Members of the Porcellidiidae are poor swimmers. Their
antennae and limbs P2, P3 and P4 are highly specialized for
movement over the surface of seaweed and will be referred
to as “ambulatory limbs”. Comparison of caudal setae with
other copepods is difficult because the furca is modified
for protecting the egg mass. The rami are flattened and the
setae greatly shortened. There are two dorsal setae (o and
B) plus a third (y) which is usually inserted at the lateral
region of the posterior border. Typically there are four
terminal setae (T1-T4) on the posterior border of the caudal
ramus (Figs 21E, 22H), but T1, T2 or T3 may be missing on
certain species. Wells (2007:871, fig. 120) gives a diagram
illustrating the differences between the above notation and
that of Huys & Boxshall (1991). The terms “serrulate” is used
to denote very fine short serration on setae, “plumulose” is
used to describe very fine “feathering” on antennule setae
and “pinnate” for fine feathering on terminal caudal setae.
Because the caudal rami can be held in line with the body
or depressed downwards, some animals may appear much
shorter than others. A more reliable measure is the distance
from rostrum to the extremity of the genital double-somite.
This is denoted by the symbol Ly and the distance to the
extremity of the caudal furca by the symbol Lmax. The male
antennule is measured in the fully extended position. The
position of a and 3 seta relative to the posterior border of the
female caudal ramus is a useful parameter in distinguishing
between some species. Here it is expressed as the Hick’s
index defined as the distance of either o or B seta from the
posterior border of the ramus divided by the length of the
ramus expressed as a percentage (i.e., o/ramus length x 100).
The following abbreviations are used. NHM—Natural
History Museum, London; NMI—National Museum of
Ireland, Dublin; AM—Australian Museum, Sydney.

Systematics

Family Porcellidiidae Boeck, 1865
Type genus: Porcellidium Claus, 1860

Diagnosis. Antennule of adult male subchirocer, six
segmented, less than half body width, segment 3 partly
fused with segment 4, coupling denticles on ventral surface
of segment 4; antenna exopod of one segment with six
setae; large mandibular palp, anterior lobe with four bulbous
setae, posterior lobe with one annulate seta and five bulbous
setae, endopod with nine setae; cephalosome surrounded by
hyaline membrane (in one genus the hyaline membrane is
located on the ventral surface of the cephalosome) with eight
embedded border sensilla (six or seven sensilla in species
where the anterior border of the cephalosome is turned
ventrally); epipleural lobe of metasome segment 3 expanded
in male, reduced in female; urosome consists of 5th somite,
genital double-somite, anal somite and caudal furca; furca
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composed of two flat plates or rami each with seven setae,
setae never longer than ramus, (o and B dorsal, y terminal,
plus four terminal setac [may be reduced to three or two in
some species]); strong sexual dimorphism.

Generic composition. Porcellidium Claus, 1860; Tecta-
cingulum Harris, 1994; Murramia Harris, 1994; Brevifrons
Harris, 1994; Acutiramus Harris & Robertson, 1994;
Clavigofera Harris & Iwasaki, 1996b; Kushia Harris
& Iwasaki, 1996b; Kensakia Harris & Iwasaki, 1997,
Mucrorostrum Harris & Iwasaki, 1997; Dilatatiocauda
Harris, 2002; Porcelloides gen. nov.

Genus Porcellidium Claus, 1860
Type species. Porcellidium viride (Philippi, 1840).

Diagnosis [an alternative (apomorphic) character state
is known for all characters marked with an asterisk].
Spermatophore elongate* (sausage shaped), female receives
only one spermatophore during her life span, usually
deposited on ventral surface of the genital double-somite
at time of metamorphosis from stage V copepodid to adult,
attachment to female ephemeral (shed before egg laying
starts); body oval*, dorsoventrally compressed*; male
cephalosome truncated anteriorly*, female not truncated
anteriorly*; animals do not conglobate*; dorsal organs
absent*, no massive honeycomb-like cuticle; hyaline
border surrounds cephalosome*, marginal glands open
dorsal to hyaline border*; female genital double-somite
broad*, divided into anterior and posterior lobes*, rounded
posteriorly*, lateral striations absent*; male genital somite
never fused to metasome segment 4 and P5 baseoendopod*;
female caudal ramus rectangular*, setae T1 to T4 always
present* (T1 may be recessed), never pinnately clavate or
evenly spaced*; no ridge-plates on labrum*; six setae on
maxillule endopod*; maxilliped coxae touch in midline*,
basis with fimbriate process*; limbs P2, P3, P4 with three
external spinous setae on exopod segment 3*; P5 shorter
than genital double-somite*, ventral expansion absent*;
male antennule segment 3 setae 6 and &' always present*,
anterior comb absent*, blade or knob-like ventral process
may be present, segment 4 with three denticles*, brush-pad
never present*; male P5 trapezoid with six setae*.

Species composition. Porcellidium viride (Philippi, 1840);
P. fimbriatum Claus, 1863; P. roscoffensis (Bocquet,
1948) comb. nov. (northeast Atlantic coast of Europe and
Mediterranean Sea); P. rubrum Pallares, 1966 (Argentina);
P. erythrum Hicks, 1971 (Aotearoa, New Zealand); P.
hartmannorum Tiemann, 1978; P. algoense Hicks, 1982
(East and West coast of South Africa); P. hormosirii Harris
& Robertson, 1994; P. ocellum Harris & Robertson, 1994;
P. pulchrum Harris & Robertson, 1994; P. erythrogastrum
Harris & Robertson, 1994; P. naviculum Harris & Robertson,
1994; P. phyllosporum Harris & Robertson, 1994; P.
londonarum Harris, 1994 (name correction for P. londonii by
Wells, 2007); P. rastellum sp. nov. (East Coast of Australia);
P. ofunatense Harris & Iwasaki, 1996; P. kitroum Harris &
Iwasaki, 1996; P. akashimum Harris & Iwasaki, 1996; P.
wandoensis Kim & Kim, 1997; P. brevicavum Kim & Kim,
1997 (Japan and Korea).
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Key to the species of Porcellidium

The antennules of male porcellidiids provide numerous species specific characters, consequently any
male animal, for which the antennule has been described in detail, can be identified with a high degree of
certainty. In marked contrast, very few species specific characters have been found on female members
of the genus Porcellidium, consequently the females of less than half of the 20 recognized species can
be identified. This is because female characters are based upon shape, position, size or number of body
parts which will vary within a species and their measurements or ratios may overlap with other species.

The following key will rely heavily on characters of the male antennule which must be viewed from
the ventral side in the fully extended position (see Methods and nomenclature). Female ratios are given
to help confirm the identity of the female animals. [Abbreviations: CR caudal ramus; GDS genital double-

somite; L length of animal; H./. Hicks’ index for o or [ setae; * see Hicks, 1982:64].

1 Male antennule with ventral process or “blade” on segment 3

(SCE FiZ. 12D, F) oo

—— Male antennule with “peg” or swollen knob on segment 3
(SEE FIZ. TF) oo

—— No blade, peg or knob on segment 3 of male antennule ...................cocoooiiiioiiiiiie

2 Ventral process short (Y4 length of segments 3+4), coupling

denticle 1 on segment 4 flat with serrated edge, denticles 2 and 3
very small, botryoidal, segment 6 distinct (not fused with segment
5). Ventral surface of male and female cephalosome wrinkled
(Fig. 12A). Female GDS with deep cleft between anterior and
posterior lobe. Body length male 0.56 mm, female 0.77 mm,
CR/L = 18%, CR I/w = 2.8, H.L. for B = 25%, setac T1-T4
pinnate. Colourless with broad band of dark blue down middle

of back. Europe. (Plate 1C,E, p. 67) ...ooooooiioiieieeee P. fimbriatum (Claus, 1863)
——  Ventral blade almost as long as segments 3+4, segment 3 with

spine ventral to & seta, denticle 1 on segment 4 comb-like, 2
and 3 serrate, segment 5 hooked, fused with 6. Body length
male 0.55 mm, female 0.71 mm, CR/L = 7%, CR I/w =12,
H.I. for B = 20%. Colour yellow with broad red dorsal stripe.

Australia. (Plate 2B, p. 69) .....oooooioiieieiiieiee P. pulchrum Harris & Robertson, 1994
——  Ventral blade bifid, '~ length of segments 3+4, denticle 2

on segment 4 spherical with surface serrations, denticle
3 large flat triangle with distal border serrated, segment 5
not hooked fused with 6. a seta on female CR thicker than
other setae. Body length male 0.50 mm, female 0.68 mm,
CR/L = 12%, CR I/w 1.7, HI. for B = 22%. Amber colour.

Australia ... P. hormosirii Harris & Robertson, 1994
——  Ventral blade Y2 length of segments 3+4, segment 3 with finger-

like lobe pointing forward ventral to & seta, denticles 1, 2 and
3 triangular with double serrated edge, segment 6 fused with 5.
Body length male 0.56 mm, female 0.67 mm, CR/L = 6%, CR
I/w 1.5, H.I. for B = 32%, GDS with lateral notch. Colourless
with red area round ocellus and larger red dot in middle of back.

Australia. (Plate 2H, p. 69) .....oooooviiiiiiiiieee P. ocellum Harris & Robertson, 1994
——  Ventral blade ¥4 length of segments 3+4, denticle 1 on segment

4 comb-like, 2 and 3 with serrated edge, segment 5 small, fused
with 6. Body length male 0.61 mm, female 0.83 mm, CR/L =
5.5%, CR I/w 1.45, H.L. for B = 10%, GDS with lateral notch.
Colourless with areas of thickened ventral cuticle dark red.

Australia. (Plate 2A, p. 69) .....coooovveiiiee, P. erythrogastrum Harris & Robertson, 1994
——  Ventral blade % length of segments 3+4, denticle 1 on segment

4 double serrated, 2 tooth-like, 3 with serrated edge, segment 5
hooked, fused with 6. Body length male 0.57 mm, female 0.75
mm, CR/L =11%, CR I/'w 2.2, H.I. for B = 9%, GDS with scar
and very small notch. Coral pink with small iridescent light blue
areas at trabeculae, GDS scar and between metasome segments.

Australia. (Plate 2F, p. 69) ..o P. londonarum Harris, 1994
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Plate 1. (4) Porcellidium rastellum sp. nov., female (Australia). (B) Porcellidium viride Philippi, 1880, female (Scotland). (C) Porcellidium
Sfimbriatum Claus, 1863, female (Scotland). (D) Male P. viride. (E) Male P. fimbriatum. (F) Porcelloides scutatus (Claus, 1889) female
(Ireland). (G) Porcelloides tenuicaudus (Claus, 1860) female (Scotland). Scale bar: 0.4 mm.
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Ventral blade slightly more than % length of segments 3+4,
large thorn-like spine ventral to § seta. P1 endopod with band
of minute setules down medial edge and smaller area on lateral
edge. Distance between T3 and T4 on female CR = 10% of
CR width, T1 = T4 in length. Body length, male 0.46 mm,
female 0.61 mm. Female CR/L = 9%, CR I/w = 1.4, H1I. for
B = 15%, GDS cleft with lateral notch. [Original description
incomplete]. S. Africa ... P. algoense Hicks, 1982

Ventral blade as long as segments 3+4, talon-shape*. Ventral
seta on male P5 baseoendopod 95% of exopod length.
Female CR seta T4 > twice length of T1, distance between
T3 and T4 25% of ramus width, Body length male 0.61 mm,
female 0.69 mm. Female body L/W = 1.6, CR/L = 11%,
CR I/'w = 1.5, HI. for B = 23%, GDS w/l = 1.4. Ruby red.
Argentina, Tristan da Cunha ... P. rubrum Pallares, 1966

Ventral blade present*. Ventral seta on male P5 baseoendopod
40% of exopod length. Female T1 = T4 in length, distance
between T3 and T4 10% of ramus width. Body length male
0.55 mm, female 0.76 mm, female body L/W = 1.7, CR/L =
11%, CR I/'w = 1.8, H.I. for § = 15%, GDS w/l = 1.3. Red-
brown. SW. Africa ... P. hartmannorum Tiemann, 1978

First seta on male antennule segment 2 > twice length of
setae 2 and 3, five plumulose setae on segment 2, denticles
on segment 4 denticulate pads (Fig. 7A). Male P5 almost
rectangular, apical angle 75°. Body length male 0.62 mm,
female 0.91 mm, CR/L = 15%, CR I/w 2.3, H.L. for B =
50%. Border of boundary between anterior and posterior
lobes of GDS marked by a clear area without dorsal pits or
border setules. Large serrated seta on P3 1.4 times length of
endopod. Colourless with variable pattern of dark blue/purple
areas. Europe. (Plate 1B,D, p. 67) ..ooooooiiiiiiiiiiiee P. viride (Philippi, 1840)

First seta on male antennule segment 2 same length as setae
2 and 3, no plumulose setae on segment 2. Ventral surface
of male rostrum with U-shaped ridges (Fig. 14F). Male PS
trapezoid, apical angle 40°. Body length male 0.70 mm,
female 0.85 mm, CR/L = 14%, CR 1/w 2.4, H.I. for p = 16%.
GDS with slight indentation without setules. Dorsal surface
of CR with pits. Large serrated seta on P3 1.4 x length of
endopod. EUIOPE ... P. roscoffensis (Bocquet, 1948)

First seta on male antennule segment 2 same length as setae 2
and 3, no plumulose setae on segment 2, first denticle on segment
4 finger-like with serrulate edge, segment 5 expanded laterally.
Hyaline border of cephalosome striated. Female rostrum
obscured by anterior bulge of cephalosome. Body length male
0.69 mm, female 0.84 mm, CR/L = 8%, CR I/w =1.95, H.L
for B =33%. GDS with notch. Large serrated seta on P3 short,
1.1 times length of endopod. Yellow with red dorsal stripe.

Japan. (Plate 2G, P. 69) ...ccooovoiiiie P. akashimum Harris & Iwasaki, 1996
P1 endopod segment 1 with band of minute setules down medial
€dge (Fig. 2E) .o 5
P1 endopod segment 1 without any minute setules down medial
B 6

Female body elongate, length to width ratio =2.18, cephalosome
width/rostrum = 3.3. Male antennule segment 4 denticle 1
pointed with serrulations along both edges, denticle 2 tooth-
like, 3 with serrulate edge. Body length male 0.57 mm, female
0.72 mm, CR/L = 6.5%, CR I/'w = 1.25, HI. for B = 7.7%,
GDS width/length = 1.25, arch 26% of length. Amber colour.
Australia. (Plate 2E, p. 69) ..o P. naviculum Harris & Robertson, 1994
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Plate 2. (4) Porcellidium erythrogastrum Harris & Robertson, 1994, female (Australia). (B) P. pulchrum Harris & Robertson, 1994, female
(Australia). (C) P. phyllosporum Harris & Robertson, 1994, female (Australia). (D) P. wandoensis Kim & Kim, 1997, female (Korea
and Japan). (E) P. naviculum Harris & Robertson, 1994, female (Australia). (F) P. londonarum Harris, 1994, female (Australia). (G) P.
akashimum Harris & Iwasaki, 1996, female (Japan). (H) P. ocellum Harris & Robertson, 1994, female (Australia). Scale bar: 0.4 mm.






























































































































