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Abstract

Both sexes of a new brackish-water species, Nannopus sinusalbi sp. nov. (Nannopodidae) are described from the Bahia
Blanca estuary (38°53°S, 62°07°W) in Buenos Aires Province, Argentina. The only previous record of the genus in the
study area was identified as the type species, Nannopus palustris Brady, 1880, with no description or illustrations, hence
its authenticity cannot be confirmed. Nannopus brasiliensis Jakobi, 1956 is relegated to species inquirenda in the genus
rather than being considered a junior synonym of the type species. Nomenclatural issues related to the usage of the
alternative spellings /liophilus Lilljeborg, 1902 and Ilyophilus sensu Sars (1909) and the unavailability of Ilyophilus canui
Kim, Choi & Yoon, 2017 are discussed. An updated key to the 18 identifiable species of Nannopus (excluding the type
species N. palustris) is presented. The harpacticoid assemblage at the type locality showed a distinct seasonality with N.
sinusalbi sp. nov. representing about 8% of the community. The new species showed densities below 5 ind.cm? during
most of the year, reaching an abrupt peak of 40.17 ind.cm™towards the end of the summer, when the maximum proportion
of ovigerous females was recorded.

Key words: Argentina, Nannopodidae, meiofauna, taxonomy, Nannopus canui Sp. nov.

Introduction

Like many other estuaries, the Bahia Blanca estuary accommodates a benthic community with a high taxonomic
diversity. However, the taxonomic literature on marine harpacticoid copepods from this region is remarkably scarce
(Sciberras et al. 2014, 2017) and it is conceivable that several new species await discovery. During an ecological
survey of the meiobenthos in the Bahia Blanca estuary, an as yet undescribed species of the cosmopolitan genus
Nannopus Brady, 1880 (Nannopodidae) was discovered.

The genus Nannopus was established to accommodate the new species N. palustris Brady, 1880 collected from
brackish water pools in a salt marsh at Seaton Sluice, Northumberland, England. Brady’s (1880) text description and
illustrations were based on only one or possibly two specimens but proved inadequate for identification purposes,
causing considerable taxonomic confusion in post-1880 systematic accounts of the genus Nannopus (Fiers & Kot-
wicki 2013; Kim et al. 2017). Despite showing major differences with the original description, the specimens de-
scribed and identified as N. palustris by Canu (1892) and Scott (1902) have generally been accepted as appropriate
standards for comparison (Wells 1971; Fiers & Kotwicki 2013; Kim ef al. 2017). Unfortunately the discrepancies
with Brady’s (1880) description created the false impression that N. palustris was a highly variable cosmopolitan
species (Fiers & Kotwicki 2013), despite its limited dispersal ability due to the lack of long-standing pelagic forms
(Giere 2009; Garlitska et al. 2012). Nannopus palustris has been recorded in different habitats, from marine to
estuarine and freshwater habitats, and from several locations around the world (Fiers & Kotwicki 2013), including
the Bahia Blanca estuary (Hoffmeyer 2004; Diodato et al. 2006; Dutto et al. 2012). Unfortunately, the Argentin-
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ean records were not accompanied by descriptions or illustrations and, considering that recent morphological and
molecular studies have revealed that some previous reports of N. palustris were based on several pseudo-sibling
species (Staton et al. 2005; Garlitska et al. 2012; Fiers & Kotwicki 2013), they should therefore be treated with
caution. Brady (1880) proposed the subfamily Nannopinae [for the correct spelling of this name and its priority
over Huntemanniidae Por, 1986 see Huys (2009: 30)] within the family Harpacticidae for Nannopus (type genus)
and Platychelipus Brady, 1880 (now placed in the Laophontidae; ¢f. Sars 1908: 274). Lilljeborg (1902: 61) added
the new genus lliophilus Lilljeborg, 1902 for its type and only species /. flexibilis. Sars (1909a: 47) added a second
species, 1. perplexus, described from Lake Tanganyika, maintaining both Nannopus and Iliophilus (misspelled as
Ilyophilus) as valid genera in the Cletodidae. In a subsequent paper Sars (1909b: 307) remarked that since /1. flexi-
bilis is identical to Nannopus palustris the generic name /liophilus is to be considered a junior subjective synonym
of Nannopus. Recently, Kim et al. (2017) suggested that the presence of a one-segmented endopod on the third
swimming leg is a generic character of Nannopus, while a two-segmented endopod on the third swimming leg is di-
agnostic for /liophilus. Based on this discrepancy in endopodal segmentation, Kim ez al. (2017) reinstated lliophilus
as a valid genus and transferred to it several valid species from the genus Nannopus, leaving the latter to encompass
only the type species, N. palustris, and N. parvipilis Kim, Choi & Yoon, 2017. However, according to the analysis
of Vakati et al. (2019) which was based on four molecular markers, N. parvipilis is nested within the clade formed
by N. serratus Vakati & Lee, 2017, N. parvus Vakati & Lee, 2017 and N. bulbiseta Vakati & Lee, 2017, all of which
display a two-segmented endopod on the third swimming leg, casting doubt on the validity of the generic separation
suggested by Kim et al. (2017). Although the latter morphology-based study has merit in recognizing the taxonomic
problems within the group it has now become apparent that a consensus can only be reached by detailed re-examina-
tion of those species that had been incompletely described (e.g. N. perplexus (Sars, 1909a), N. unisegmentatus Shen
& Tai, 1964), including the type species N. palustris (Vakati et al. 2019). Pending such a revision we concur with
Vakati et al. (2019) and maintain Nannopus and lliophilus as synonyms. At present, the genus Nannopus contains
18 valid species: N. palustris, N. flexibilis (Lilljeborg, 1902), N. perplexus (Sars, 1909a), N. unisegmentatus Shen &
Tai, 1964, N. didelphis Fiers & Kotwicki, 2013, N. hirsutus Fiers & Kotwicki, 2013, N. procerus Fiers & Kotwicki,
2013, N. scaldicola Fiers & Kotwicki, 2013, N. ganghwaensis Vakati, Kihara & Lee, 2016, N. canui Kim, Choi &
Yoo, 2017 (see below for the availability of this name), N. parvipilis, N. bulbiseta, N. dimorphicus Vakati & Lee,
2017, N. minutus Vakati & Lee, 2017, N. parvus, N. serratus, N. cylindricus Vakati & Lee, 2021 and N. robustus
Vakati & Lee, 2021. In this paper, we describe both sexes of a new Nannopus species from the Bahia Blanca estuary
in Argentina, provide some ecological data, collate armature formulae of all its congeners and present an updated
key to the 18 identifiable species of the genus.

Materials and methods

The study area is a recreational beach along the north coast of the Bahia Blanca estuary, one of the largest estuaries
in Argentina. It extends over about 2,300 km? and comprises several tidal channels, extensive tidal flats (1,150 km?)
with patches of low salt marshes, and islands (410 km?) (Piccolo et al. 2009). This shallow estuary (mean depth 10
m) is under anthropogenic impact due to human settlement, wastewater discharge, commercial harbour activities,
and industries (Arias et al. 2010). Enrichment with inorganic nutrients and organic matter (Freije et al. 2008) and
the hydrological dynamics bring on eutrophication and increase water turbidity (Piccolo & Perillo 1990; Piccolo et
al. 2009).

The collecting locality is in the middle fringe of the mid-littoral beach at Arroyo Pareja (38°53°S, 62°07°W),
three kilometres from Punta Alta city, in the southwestern part of Buenos Aires Province (Fig. 1a—b). The sub-
strate is silt-clayey with average values of 87% mud and 13% sand, with no evidence of net sediment accumula-
tion (Pratolongo et al. 2010). A mostly homogeneous landscape alternates with patches of the saltmarsh cordgrass
Spartina alterniflora Loiseleur-Deslongchamps, 1807, which represents the dominant vegetation in the intertidal
zone (Calvo-Marcilese & Pratolongo 2009). The macrobenthos is dominated by an association of Laeonereis acuta
(Treadwell, 1923) (Annelida, Nereididae) and Heleobia australis (d’Orbigny, 1835) (Gastropoda, Cochliopidae)
(Elias 1985; Elias & Bremec 1986). Five sediment samples were collected monthly during 2014 and 2015. Sediment
was taken with 3 cm diameter plastic corers (7.07 cm?) during low tide, within patches dominated by S. alterni-
flora. The samples were fixed in 4% formalin. The specimens were separated by elutriation and sieved with 40, 225
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and 500 pm mesh size sieves (Giere 2009). Drawings of the habitus were prepared using the “sandwich mounting
method” (Huys & Boxshall 1991). Specimens were dissected and mounted in glycerol. Preparations were sealed
with transparent nail varnish. All drawings were prepared using a camera lucida mounted on an Olympus CH20
stereomicroscope. The descriptive terminology is adopted from Huys et al. (1996). Abbreviations used in the text
are: ae, aesthetasc; P/—P6, first to sixth thoracopod; exp, exopod; enp, endopod; exp (enp)-1 (2, 3) to denote the
proximal (middle, distal) segment of a ramus. The term ‘acrothek’ denotes the trifid setal structure typically found
on the apical margin of the distal antennulary segment (Huys & Iliffe 1998). Scale bars in the illustrations are in
um. The type series is deposited in the Museo Argentino de Ciencias Naturales “Bernardino Rivadavia” (MACN),
Autonomous City of Buenos Aires, Argentina, and in the Museo de La Plata (MLP), La Plata, Argentina. Total
number of adult specimens of all harpacticoid morphospecies were recorded, including the proportion of ovigerous
females of Nannopus sinusalbi sp. nov. Water condition (temperature, salinity and pH), measured in the field with

a Horiba multisensory U-10 Water Quality Checker, is shown in Table 1. Diversity of the harpacticoid assemblage

was assessed by the Shannon-Wiener index using natural logarithms: H’=E§‘=l(% In (E)), where s is the number of

species in the sample, n, the number of specimens of species i, and N the total number of specimens in the sample.

The effective number of species was defined as ENS=exp(H’). Maximum diversity was calculated as Hmax=In(sd),
where sd is the number of species recognized on each sampling date. Equitability was calculated as E=H’/Hmax. All
statistical analyses were made on whole sample counts, but density results are expressed in individuals per 10 cm?.

b

Bahia Blanca
[ ]

FIGURE 1. a, Map of Argentina with Buenos Aires Province in grey and sampling locality indicated by an arrow; b, Map of the
Bahia Blanca estuary showing location of Arroyo Pareja (type locality); land area indicated in white.
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TABLE 1. Water temperature, salinity and pH recorded at the study site (Arroyo Pareja, Argentina) during the vari-
ous sampling periods.

Water temperature (°C) Salinity (%) pH
April 2014 15.2 3.70 8.65
May 2014 15.4 3.56 7.00
June 2014 12.5 1.34 8.36
July 2014 9.8 2.80 7.48
August 2014 16.3 2.86 8.12
September 2014 17.6 3.15 8.52
October 2014 26.5 3.18 8.23
November 2014 19.8 3.35 7.69
December 2014 20.7 3.08 7.79
January 2015 26.0 3.60 7.55
February 2015 25.6 3.09 8.78
March 2015 26.6 3.43 8.40

Results
Order Harpacticoida Sars, 1903
Family Nannopodidae Brady, 1880

Genus Nannopus Brady, 1880
Type species: Nannopus palustris Brady, 1880 (by monotypy)

Nannopus sinusalbi sp. nov.
(Figs. 2-8)
urn:1sid:zoobank.org:act:FA571AES-531C-4521-BF3E-1740A50B5SFDB

Type locality. Argentina, Buenos Aires Province; middle fringe of the mid littoral beach at Arroyo Pareja (38°53°S,
62°07"W); silt-clayey sediment with Spartina alterniflora (Fig. 1).

Type material. Holotype: adult @ dissected and mounted on four slides (MACN-In 42865), collected April 9,
2014. Paratypes deposited in MACN: three adult 9 © dissected, mounted on seven, four and five slides, respectively
(MACN-In 42867), collected February 24, 2015; five 9 preserved in ethanol (MACN-In 42868), collected March
19, 2015; one adult &' dissected and mounted on five slides (MACN-In 42866), collected February 24, 2015; two
adult &3 dissected and mounted on four slides each (MACN-In 42867), collected February 24, 2015; seven 4&
preserved in ethanol (MACN-In 42868), collected March 19, 2015. Paratypes deposited in MLP: five @ @ preserved
in ethanol (MLP-Cr 27317), collected March 19, 2015; three 3& preserved in ethanol (MLP-Cr 27318), collected
February 24, 2015. All material was collected from the type locality by the senior author.

Description of female (holotype). Body length 562 pm. Habitus fusiform (Fig. 2a). Colour of preserved speci-
mens pale yellowish to colourless. Rostrum prominent, fused to cephalothorax, recurved ventrally; anterior margin
with long and slender setules and one pair of sensilla (Fig. 2b). Cephalothorax anteriorly attenuated in dorsal view,
representing 28% of total body length; with one pair of dorsal pores; posterior margin serrate. Sensillar pattern on
cephalothorax and body somites as illustrated (Figs. 2a, 3a—b). Posterodorsal margins of each somite serrate except
for that of anal somite (Figs. 2a, 3a). Somite bearing P4 with one pair of dorsal pores (Fig. 2a). Genital and first
abdominal somite fused forming genital double-somite; original segmentation marked by bilateral constriction and
by transverse serrate ridge dorsally (Fig. 3a-b). Second abdominal somite with row of spinules on ventral posterior
margin (Fig. 3b). Operculum well developed, with rows of setules (Fig. 3a). Anal somite cleft medially in ventral
view; ventral posterior margin with row of spinules; dorsal surface with one pair of sensillae and three pairs of pores
(Fig. 3a-b).
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Caudal ramus (Fig. 3a—b) cylindrical and elongate, clearly separated from anal somite; with seven setae. Seta |
naked, inserted closely to anterior margin of ramus. Seta Il naked, as long as seta I; located dorsolaterally. Seta III
bipinnate in distal half, inserted about halfway down outer margin. Seta IV naked, as long as ramus (in dorsal view);
located at outer distal corner. Seta V strongest, bipinnate in middle section; slightly inflated proximally, with few
spinules along outer margin; seven times as long as seta [V. Seta VI naked, as long as seta [V; located at inner distal
corner. Dorsal seta VII bi-articulate at base; bipinnate; located close to inner margin. Ventral posterior margin of
ramus with row of spinules; one pore on dorsal surface.

Antennule (Fig. 2¢). Short, compact, 5-segmented. First and second segments strong and wide; first and third
segments with row of spinules. Segment 2 with tri-articulate seta (marked by arrow). Segment 3 with aesthetasc
(length 38 um) fused basally to short seta. Segment 5 with acrothek consisting of three setae, distinctly fused at
base forming a minute pedestal. Armature as follows: 1-[1], 2-[4 + 5 bipinnate], 3-[5 + (1 + ae)], 4-[1], 5-[8 +
acrothek].

Antenna (Fig. 2d). Relatively short, composed of allobasis, 1-segmented endopod and 1-segmented exopod;
coxa not observed. Allobasis with row of setules and two pinnate setac on abexopodal margin. Endopod with trans-
verse row of setules in proximal half; row of robust spinules near inner and outer corner; armed with five strong,
naked spines and one naked setiform element. Exopod with four elements, one of them bipinnate.

Mandible (Fig. 4a). Gnathobase well developed; cutting edge provided with three rigid, multicuspidate teeth.
Mandibular palp 1-segmented with rami completely incorporated into basis; outer margin with row of spinules;
armed with four bipinnate setae, one of which (derived from the basis) originating from subcylindrical pedestal.

Maxillule (Fig. 4b). Praecoxal arthrite with two setae on anterior surface; distal margin with five stout spines
and two slender elements. Coxal endite with two setae. Basis and rami fused; armed with five naked and two bipin-
nate setae (homology and origin of these elements unconfirmed).

Maxilla (Fig. 4¢). Syncoxa bearing two endites, each with three elements, all of which confluent with segment.
Allobasis with row of spinules, a strong claw with one long spinule along outer margin, and one accompanying seta.
Endopod incorporated into basis, represented by two setae.

Maxilliped (Fig. 4d) subchelate, 3-segmented. Syncoxa shorter than basis with rows of spinules and one short
seta (marked by arrow). Basis unarmed; with rows of spinules as illustrated. Endopod with strong, curved claw
ornamented with spinules in distal half and two naked accessory setae.

Swimming legs (Figs. 5a—b, 6a—b) with 3-segmented exopods and 2- (P1-P3) or 1-segmented (P4) endopods;
exopods longer than endopods. Coxae with a row of spinules on anterior surface and a row of strong spinules along
outer margin (only illustrated for P2—P4; Figs. S5b, 6a—b). Bases with naked (P1-P2) or plumose (P3—P4) outer seta;
with rows of spinules near insertion of exopod and endopod. First and second exopodal segments with anterior row
of tiny spinules near inner distal corner; outer margins of exopodal and endopodal segments with spinular ornamen-
tation, except for P4 endopod; inner margin of exp-2 with sparse setules; exp-3 with one anterior pore; inner seta
of exp-2 plumose.

P1 (Fig. 5a) smaller than other legs. Basis with row of spinules near insertion of inner spine; inner basal spine
naked. Outer exopodal spines of exp-1 and -2 naked; exp-3 with two outer spines, proximal one naked and distal
one with few spinules, and two terminal elements, outer one bipinnate and inner one plumose. Enp-1 with anterior
row of tiny spinules near inner distal corner; inner margin of enp-2 with few setules; outer element of enp-2 naked,
terminal element bipinnate and inner seta short and plumose.

P2-P3 (Figs. 5b, 6a). Basis with a row of long setules along inner margin. Inner margins of all segments with
setular row; outer exopodal spines of all segments naked, except for distal spine of exp-3 displaying few distal spi-
nules. Outer terminal spine of exp-3 with outer spinules and inner setules; inner terminal element plumose; inner
setae plumose. Inner margins of endopodal segments with setular row; outer element of enp-2 spiniform and naked,
terminal and inner elements setiform and plumose.

P4 (Fig. 6b). Inner margins of exopodal segments with sparse setules. Outer spine of exp-1 with small apical
setule; outer spine of exp-2 naked; outer spines of exp-3 naked, except for distal one having a few distal setules;
outer terminal spine of exp-3 with outer spinules and inner setules; inner terminal element of exp-3 plumose; inner
distal seta shortest and pectinate; inner proximal seta plumose. Endopod with long plumose apical seta and short,
naked inner element.

Armature formulae as follows:

Exopod Endopod
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P1 0.1.022 0.111

P2 0.1.123 0.111
P3 0.1.223 0.111
P4 0.1.223 110

FIGURE 2. Nannopus sinusalbi sp. nov., female holotype. a, habitus, dorsal; b, rostrum, dorsal; ¢, antennule (triarticulate seta

marked by an arrow), ventral; d, antenna. Scale bars: 50 pm.

NEW NANNOPUS FROM ARGENTINA Zootaxa 5051 (1) © 2021 Magnolia Press - 511



FIGURE 3. Nannopus sinusalbi sp. nov., female holotype. a, urosome, dorsal; b, urosome, ventral. Scale bars: 50 pm.
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FIGURE 4. Nannopus sinusalbi sp. nov., female holotype. a, mandible; b, maxillule; ¢, maxilla; d, maxilliped. Scale bar: 50
pum.
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ior. Scale bar: 50 pm.

ior; b, P2, anter

female holotype. a, P1, anter

Sp. nov.,

albi

FIGURE 5. Nannopus sinus
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FIGURE 7. Nannopus sinusalbi sp. nov., female holotype (a), male paratype (b—e). a, P5, anterior; b, urosome, ventral; ¢, anten-
nule, ventral; d, P5, anterior; e, P6, anterior. Scale bars: 50 pm.
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P5 (Fig. 7a). Baseoendopod represented by transversely elongate plate with spinules along inner distal corner
and near articulation with exopod; endopodal lobe with four bipinnate elements; outer expansion with bipinnate basal
seta. Exopod articulating with baseoendopod; semicircular and about as long as wide; with five elements: innermost
bipinnate element strongest and articulating at base; next two elements pinnate; two outermost elements naked.

P6 (Fig. 3b) closing off paired genital apertures, semi-triangular with protruding outer distal edge bearing one
short bipinnate element.

Description of male. Body length 537 um. Sexual dimorphism expressed in antennule, P2, P3, P5, P6, uro-
somal segmentation and caudal ramus setae.

Ornamentation of body generally as in female, except for minor differences such as the presence of a ventral
row of long spinules on the genital and three abdominal somites (Fig. 7b).

Armature of caudal ramus almost as in female except for seta IV being twice as long and seta VI being shorter
(Fig. 7b).

Antennule (Fig. 7¢) short, 6-segmented; geniculation located between segments 5 and 6. All segments strongly
chitinized. First and third segments with a row of spinules. Segment 5 and 6 with aesthetasc fused basally to a short
seta. Armature formula as follows: 1-[1], 2-[7 + 2 bipinnate], 3-[1], 4-[6], 5-[7 + (1 + ae)], 6-[5 + (1 + ae)].

P2-P3 (Figs. 8a-b). Exp-2 and -3 with outer spines stronger than in female; outer terminal spine of exp-3
with inner spinules and stronger than in female. P3 enp-2 (Fig. 8b) with outer spine forming basally fused, robust
apophysis; terminal and inner element shorter than in female; inner element naked.

PS5 (Fig. 7d). Baseoendopod and exopod fused forming basally fused common plate with four rows of spinules.
Endopodal lobe armed with two pinnate elements and two shorter naked elements. Outer setophore with plumose
basal seta. Exopodal lobe with three naked and two plumose elements.

P6 (Fig. 7e). Sixth pair of legs asymmetrical with functional left leg forming a simple flap; confluent with so-
mite; with spinules along distal margin and armed with one naked and two plumose elements. Single spermatophore
observed underneath left flap.

Variability. Female body length varied between 552 and 643 pm (n = 10; mean = 597.4 pm; standard deviation
=33.81 um), while males measured 546 to 611 um (n = 10; mean = 577.7 pm; standard deviation = 22.72 pum).

Etymology. The specific name sinusalbi is the genitive form of the Latin compound translating the name of the
type locality (Bahia Blanca, i.e., White Bay): sinus, us (4" declension, masculine: bay) and albus (white).

Discussion

With the description of Nannopus sinusalbi sp. nov. the number of valid species in the genus has risen to 19. Only
one valid species has its type locality in the Southern Hemisphere: Nannopus perplexus from the southwestern
shores of Lake Tanganyika (Zambia) (Sars 1909a). Nannopus brasiliensis Jakobi, 1956 was originally described
from mangal habitats in Cananéia, southeastern Brazil but has subsequently been considered conspecific with V.
palustris (Wells 1971; Reid 1998). Jakobi’s (1956) text description is confusing and his illustrations are grossly
inadequate for morphological comparison. The species was differentiated from “N. palustris” collected from the
mangroves of Rio Nanau and Baia de Guaratuba, although morphological information of those specimens was
not presented by Jakobi (1956). Nannopus brasiliensis differs from all its congeners, including its geographically
closest relative N. sinusalbi sp. nov., in the structure of the outer distal element on P3 exp-3, i.e. being long and
distinctly pinnate instead of short, naked and spiniform. The Brazilian morphs (“N. palustris” and N. brasiliensis)
reported by Jakobi (1956, 1959) and other authors (Gerlach 1958; Por 1984, Por ef al. 1984) should be re-examined
in order to elucidate their taxonomic status; pending this, N. brasiliensis is here relegated to species inquirenda in
the genus rather than being considered a junior synonym of the type species.

The genus Nannopus can be subdivided in two artificial species groups based on the presence or absence of the
inner seta on P1 exp-2 (Table 2). Symptomatic for the taxonomic confusion surrounding the genus is the fact that
this character state is unknown for N. palustris [Brady’s (1880: Fig. 19) illustration of P1 in reality refers to P3] and
hence the type species cannot be assigned to either Group I or II. The armature formula of P1-P4 displayed by M.
sinusalbi sp. nov. is shared by most members of Group Il except for N. flexibilis, N. procerus and P. scaldicola. The
new species can be differentiated from the remaining seven species of this group [N. palustris sensu Scott (1902)
and N. brasiliensis are not considered here] by the characters below.
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Nannopus didelphis differs from N. sinusalbi sp. nov. in the length of caudal ramus seta IV (about three times
as long as VI vs almost equal in length) and the ornamentation of the inner seta of the ¢ P4 endopod (plumose vs
smooth). Males of N. didelphis differ from those of the new species in the paired genital system (vs unpaired with
dextral and sinistral configurations), the symmetrical sixth legs (vs asymmetrical with only one functional P6), and
differences in setal length on P2 enp-2 (inner seta as long as apical one vs only 1/3 the length).

Females of N. hirsutus (& unknown) are characterized by the conspicuous body ornamentation, particularly the
setular clusters on the pleurotergites of the urosomites and the outer margins of the caudal rami, and by the morphol-
ogy of caudal seta V which displays a long cylindrical and heavily ornamented proximal region. Both characters are
absent in the new species.

Nannopus ganghwaensis can readily be differentiated from N. sinusalbi sp. nov. by the dense setular ornamen-
tation of the cephalothorax and body somites, the disproportionate difference in length between caudal ramus setae
IV and VI, and the relative length of caudal ramus seta V (distinctly shorter in N. ganghwaensis). Females of both
species also differ in the length of the setae on P3 enp-2 (inner distinctly shorter than apical vs of approximately
equal length), the basal fusion of the innermost seta of P5 exopod (vs free at base), and the relative lengths of the
endopodal setation elements of P5.

Nannopus dimorphicus differs from N. sinusalbi sp. nov. in the presence of a large dorsal integumental window
on the cephalothorax of both sexes. In addition, females of both species can be distinguished by the morphology
of caudal ramus setae IV (pinnate and swollen at base vs naked and not basally dilated) and V (characteristically
inflated in proximal part in N. dimorphicus), the basal fusion of the innermost seta of P5 exopod (vs free at base),
and the ornamentation of the two innermost endopodal setae of P5.

Females of N. minutus can be differentiated from those of N. sinusalbi sp. nov. by the presence of three integu-
mental windows on the cephalothorax (absent in the & and in both sexes of the new species), the spinular orna-
mentation around the ventral posterior margin of the genital double-somite and free abdominal somites, the shape
of caudal setae IV (spiniform and hirsute vs setiform and naked) and V (distinctly shorter in N. minutus), the inner
seta of P3 enp-2 being distinctly shorter than the apical one (vs both setae being equally long), and the basal fusion
of the innermost seta of P5 exopod (vs free at base). Males of both species can be distinguished by caudal ramus
morphology (distinctly shorter and with projection along inner margin in N. minutus), sexual length dimorphism
of inner seta of P2 exp-2 (not expressed in N. sinusalbi sp. nov.), length of the distal inner seta on P3 enp-2, and
ornamentation of setation elements on P5-P6.

Nannopus cylindricus (& unknown) primarily differs from N. sinusalbi sp. nov. by the distinctly shorter caudal
rami and the conspicuous cylindrical shape of the base of the inflated caudal seta V.

Nannopus canui sp. nov. (3 unknown) is morphologically very close to N. sinusalbi sp. nov., differing in the
larger body size (9: 870 vs 562.5 pum), the spacing of the endopodal setae of the @ P5 baseoendopod (but note that
substantial variability has been observed in other species: e.g. N. didelphis, cf- Fiers & Kotwicki 2013, Fig. 9), the
absence of a pectinate distal inner seta on P4 exp-3 (it is as long and pinnate as the proximal inner seta; note that this
could be an aberrant condition), and the length of ¢ caudal ramus seta IV (longer than the ramus and almost half the
size of seta V vs shorter than the ramus and about 1/6 the length of seta V).

Nomenclatural issues

Lilljeborg (1902: 61) proposed the genus lliophilus for a new species I. flexibilis (type species by monotypy) col-
lected from the Ekoln gulf in the freshwater Lake Malar (Mélaren) near Stockholm, Sweden. Most early 20"-cen-
tury workers such as Zykoft (1905: 281), Berg (1908: 432), Meissner (1907: 589, 597, 601; 1908: 39, Plate II, Fig.
5 a—d), Brehm (1908: 451;1913: 580; 1916: 450—451) and Chugunov (1921: 124) followed Lilljeborg’s spelling
of the generic name until Sars (1909a: 47-48, 68-71, 74, Plate XIII, figs 93—104) introduced the alternative spell-
ing Ilyophilus for a new species, 1. perplexus, from Lake Tanganyika. This incorrect subsequent spelling was also
adopted by Sars (1909b: 306) when he synonymized the genus with Nannopus and by Cunnington (1920: 560)
and Plotnikov (2016: 87), however most authors continued using the original spelling lliophilus when referring
to Lilljeborg’s generic name, including Klie (1913: 34; 1925: 134), Haberbosch (1917: 598), Gurney (1932: 326),
Kiefer (1956: 265) and Dussart & Defaye (1990: 272). Fiers & Kotwicki (2013) used both alternative spellings
Mliophilus (p. 60) and Ilyophilus (pp. 59, 64) in their discussion and suggested that the genus should probably be
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reinstated under the latter spelling to accommodate 1. flexibilis (type), Nannopus perplexus, N. procerus, N. didel-
phis and N. hirsutus while maintaining all other species in the genus Nannopus. Vakati et al. (2016: 231;2019: 366,
376) and Vakati & Lee (2017: 50) argued quite forcefully against the recognition of two lineages while Kim et al.
(2017) formally recognized both genera and their respective names as valid. All these authors consistently used the
spelling Ilyophilus, overlooking that any subsequent spelling different from the correct original spelling lliophilus,
other than a mandatory change or an emendation, is an incorrect subsequent spelling. //yophilus is not an available
name and, like an incorrect original spelling, does not enter into homonymy and cannot be used as a substitute name
(ICZN Art. 33.3).

Fiers & Kotwicki (2013) expressed doubts about the identity of Nannopus palustris sensu Canu (1892), claim-
ing that the slender fusiform body shape, the length of caudal ramus seta IV (twice as long as the ramus), and the
position of the lateral caudal setae (I1?) differ from Brady’s (1880) type description and may indicate that Canu’s
specimens represent a different species, not conspecific with N. palustris. Kim et al. (2017) placed Nannopus
palustris sensu Canu (1892) in [liophilus and attributed distinct specific status to his material by naming it /. canui
Kim, Choi & Yoon, 2017. In the absence of extant material, the authors refrained from explicitly fixing a holotype,
but their course of action effectively makes the new name unavailable (ICZN Art. 16.4). The female specimen il-
lustrated by Sars (1892: plate IV, figs 6-21) is here designated as the holotype of Nannopus canui sp. nov. (ICZN
Art. 72.5.6) (urn:Isid:zoobank.org:act:83FA6D5C-1D75-4B05-8F46-E67B36BF87AF). The species can be differ-
entiated by the characters listed and illustrated in Canu (1892: 166-167) (ICZN Art. 13.1) and Table 2. The specific
epithet is named in honour of the French zoologist Eugéne Canu (1864—-1952) who worked extensively on the
copepod fauna of northwestern France (La Manche). Type locality: France, Hauts-de-France region, Pas-de-Calais,
Wimereux, estuarine mudflats.

Updated key to species

In most recent keys (e.g. Vakati et al. 2016; Vakati & Lee 2017, 2021) the first couplet refers to the presence/absence
of a pectinate inner distal seta on P4 exp-3. The absence of this element is traditionally used to split off early on in
the key a group of three species, i.e. N. palustris, N. canui and N. scaldicola, however, only in the latter can this
character state be confirmed with absolute certainty. Fiers & Kotwicki (2013: 64) attach considerable significance
to its absence in this species group and go as far as to suggest that the presence of the pectinate seta in all other
species may be a potential synapomorphy justifying the resurrection of lliophilus. Fiers & Kotwicki also appear to
indicate that the plesiomorphic condition (long bipinnate seta) was expressed in the ancestor of N. scaldicola before
the armature element was eventually lost (the inner seta on P4 exp-3 is most likely the proximal inner one) but this
statement remains hypothetical. Brady’s (1880) description of N. palustris is fragmentary at best, showing only the
body in dorsal aspect, and P2 and P4, both of which were erroneously labelled P1 and P3, respectively. Although
the inner margin of P4 exp-3 shows two long non-pectinate setae (the proximal naked one uncharacteristically being
distinctly shorter than the distal bipinnate one) it is disputable whether Canu’s illustration is correct. Fiers & Kot-
wicki (2013: 60) assumed that Canu’s (1892) drawing of the P4 of his French material of N. palustris (= N. canui)
was based on an aberrant specimen since it shows three long inner bipinnate setae on exp-3. Given the dubious
nature of both reports it would be prudent to disregard them until new evidence comes to light. Consequently, the
pectinate seta presence/absence will not be used as a character in the key below and the type species N. palustris is
omitted from it.

1. P1 exp-2 WithOUL INNET SETA . . . . . ..ottt ettt ettt e e e e e e e e e e 2.
- P1 exp-2 With INNET SETA. . . . . oottt ettt e e e et e e e e e e e e e e 8.
2. Pl endopod 1-se@mented . . . . . ..ot e 3.
- Pl endopod 2-segmented . . . . ... ... e 6.
3. P3-P4 endopods very small, 1-segmented, bearing single short apicalseta . ............. ... .. ... ...oou.. N. parvipilis.
- P3 endopod 2-segmented with armature formula [0.111]; P4 endopod 1-segmented, with small inner seta and very long apical
SO . L e e e e e 4.
P2 exp-2 without inner seta; distal outer spine of & P2 exp-3 enlarged and robust, recurved, naked; caudal ramus seta V with
inflated cylindrical proximal SeCtion in @ . . ... ..ottt N. robustus.
- P2 exp-2 with inner seta; distal outer spine of & P2 exp-3 not enlarged, relatively straight, bipinnate (N. serratus) or condition
unknown (N. unisegmentatus); caudal ramus seta V without inflated cylindrical proximal sectionin @ .................. S.
S. Inner seta of P3 enp-2 and P4 endopod relatively well developed and bipinnate (& condition unknown); innermost seta of Q@ P5
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QISCIELE At DASE . . . o oottt et e e e N. unisegmentatus.
- Inner seta of P3 enp-2 and P4 endopod very small and naked in both sexes; innermost seta of @ P5 fused atbase ..........

........................................................................................... N. serratus.

6. P3—P4 exp-3 with five SEtac/SPines . . . . . ..ottt e N. bulbiseta.
- P3—P4 exp-3 With SIX SEtae/SPINES . . . . . . oottt et e e e e 7.
7. Caudal ramus seta V composite in @, consisting of spiniform naked proximal part and flagellate distal part; P1 endopod small,
not reaching beyond distal margin of exp-1, with one apical seta; P4 exp-3 not markedly wider than other exopodal segments;

P4 endopod minute, with one long apical seta. ... ... ... ittt N. perplexus.

- Caudal ramus seta V not composite in ¢, bipinnate in distal part; P1 endopod reaching beyond distal margin of exp-2, with two
bipinnate setae and one strong outer spine; P4 exp-3 markedly wider than other exopodal segments; P4 endopod small, with

one long apical seta and one ShOTter INNET SELA . . .. ... ..ottt e e e e N. parvus.
8. P2 exp-3 With tWO OULET SPINES . . . ottt ettt ettt e e e e e e e e e e e e N. flexibilis.
- P2 exp-3 with three OULET SPINES . . . . ..ottt ettt e e e e e e e e e e e 9.
9. P4 exp-3 With SIX SELAC/SPINEGS . . . . .ottt ettt et e e e e e e e e 10.
- P4 exp-3 With SEVEN SEAC/SPINES . . . . o . ottt ettt e e e e e e e e 11.
10. Inner element of P4 exp-3 long, slender and bipinnate in both sexes; caudal ramus seta V of @ with dorsal spinous process in
proximal part; sixth legs of & asymmetrical with only one functional member . .......................... N. scaldicola.
- Inner element of P4 exp-3 pectinate in distal half in both sexes; caudal ramus seta V of @ without dorsal spinous process; sixth
legs of & symmetrical. . ...... ... ... N. procerus.
11. Pleurotergites of urosomites and outer margins of caudal rami with conspicuous setular clusters; caudal ramus seta V of @ with
long, cylindrical and heavily ornamented proxXimal T€gIOn . . .. ...ttt e N. hirsutus.
- Urosome and caudal rami without conspicuous setular ornamentation; caudal ramus seta V of § not heavily ornamented in
PIOXIMAL PATT . . oo oottt e e e e e e e 12.
12. Inner seta of @ P4 endopod naked . . .. ... ... i 13.
Inner seta of © P4 endopod DIPINNGAte . .. .. ...ttt e e 15.
13. Seta IV of @ caudal ramus naked, about as long as seta VI; innermost seta of @ P5 defined at base; inner distal seta of &' P3
enp-2 about as long as endopod (measured from base of enp-1 to apex of apophysis)................. N. sinusalbi sp. nov.
- Seta IV of @ caudal ramus pinnate, distinctly longer than seta VI; innermost seta of @ P5 fused at base; inner distal seta of &
P3 enp-2 1.6-2.0 times length of endopod. . . . ... ... e 14.
14. Cephalothorax without integumental windows in both sexes; P2 enp-2 © inner seta longer than outer spine; P2-P3 exp-3 & with
four naked spines and two (P2) or three (P3) pinnate setac. .. ..ottt n e N. ganghwaensis.
- Cephalothorax with three integumental windows in @, absent in J; P2 enp-2 Q inner seta shorter than outer spine; P2-P3 exp-3
& with three sparsely pinnate spines and three (P2) or four (P3) pinnate setae. . .. ..............ouvuuueo.... N. minutus.
15. Outer distal element of P1 exp-3 setiform and almost as long as inner distal seta; inner and distal setae of ¢ P3 enp-2 very long,
about four times length of ramus . . ... ... .. N. canui sp. nov.
- Outer distal element of P1 exp-3 spiniform and distinctly shorter than inner distal seta; inner and distal setae of ¢ P3 enp-2
MUCH SNOTEET . . . . 16.
16. Cephalothorax of both sexes with dorsal integumental window; sixth legs of & asymmetrical; caudal ramus seta V of @ with
circlet of fine setules around basal globular expansion ... ............ ...t N. dimorphicus.
- Cephalothorax of both sexes without dorsal integumental window; sixth legs of & symmetrical; caudal ramus seta V of @ with-
out ornamentation around basal eXpansion . ... ... ... ... N. didelphis.
Ecology

Atotal of 13 putative species belonging to the order Harpacticoida were found at Arroyo Pareja, in the Bahia Blanca
estuary. The harpacticoid community was dominated by five of them, collectively constituting 94% of the total
number of obtained specimens (Fig. 9). Halectinosoma parejae Sciberras, Huys, Bulnes & Cazzaniga, 2017 was nu-
merically dominant during most of the year, followed by Nannopus sinusalbi sp. nov., Quinquelaophonte aestuarii
Sciberras, Bulnes & Cazzaniga, 2014, and two species of the family Miraciidae which remain as yet unidentified.
Descriptive statistics of abundance and indices for the interstitial harpacticoid copepod community are summarized
in Table 3.

Harpacticoid density had a clear seasonality (F , ,, = 14,652, p <0.0001), with significantly higher abundance in
summer and autumn (Tukey HSD p < 0.0001), and a smaller peak in winter (August) (Fig. 10a). Ovigerous females
were recorded during nine months of the year and showed their highest abundance during spring and summer (Fig.
10a).

Nannopus sinusalbi sp. nov. represented about 8% of total harpacticoid abundance. Its density was below
5 ind.cm? during most of the year, with an abrupt peak of 40.17 ind.cm™ towards the end of the summer (Febru-
ary—March), coinciding with the maximum relative abundance of ovigerous females (Fig. 10b).
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Miraciidae sp. 1
(8.84%)

Nannopus sinusalbi sp. nov.
(7.83%)

/o \ Miraciidae sp. 2
': (5.97%)

|\ Quinquelaophonte aestuarii
(2.97%)
Other 8 species
(5.94%)

Halectinosoma parejae
(68.45%)

FIGURE 9. Specific composition of interstitial copepods collected in Arroyo Pareja (Bahia Blanca estuary) between April 2014
and March 2015 (N = 3068).

a b
Harpacticoids (13 putative species) Nannopus sinusalbi sp. nov.
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FIGURE 10. a, density of harpacticoids (ind.10 cm™) in sediments of Arroyo Pareja (Bahia Blanca estuary) over a 1-year pe-
riod; b, density of Nannopus sinusalbi sp. nov. (ind.10 cm™) in sediments of Arroyo Pareja (Bahia Blanca estuary) over a 1-year
period; filled circles and X indicate the proportion of ovigerous females in the population.
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