
Across trench and ridge: description of five new species of the 
Haploniscus belyaevi Birstein, 1963 species complex (Isopoda, 
Haploniscidae) from the Kuril-Kamchatka Trench region
Henry Knauber1,2, Tilman Schell3, Angelika Brandt1,2, Torben Riehl1,2

1	 Senckenberg Research Institute and Natural History Museum, Department of Marine Zoology, Section Crustacea, Senckenberganlage 25, 
60325 Frankfurt, Germany

2	 Johann Wolfgang Goethe University Frankfurt, Department of Biological Sciences, Institute of Ecology, Evolution and Diversity, Max-von-
Laue-Str. 13, 60438 Frankfurt, Germany

3	 LOEWE-Centre for Translational Biodiversity Genomics (LOEWE-TBG), 60438 Frankfurt, Germany

https://zoobank.org/1764B434-B419-4430-B297-6D6380572DFB

Corresponding author: Henry Knauber (henry.knauber@senckenberg.de)

Academic editor: Luiz F. Andrade  ♦  Received 23 September 2024  ♦  Accepted 11 March 2025  ♦  Published 22 April 2025

Abstract

Integrative taxonomy provides a valuable approach to discover and unravel even morphologically almost indiscernible species, 
such as those forming “cryptic” species complexes. The six members of the recently discovered Haploniscus belyaevi spe-
cies complex (short: belyaevi-complex) from the abysso-hadal Kuril-Kamchatka Trench (KKT) region in the Northwest Pacific 
Ocean are taxonomically described herein. The eponymous Haploniscus belyaevi is redescribed alongside new descriptions of 
the five closely related species Haploniscus apaticus sp. nov., H. erebus sp. nov., H. hades sp. nov., H. kerberos sp. nov., and 
H. nyx sp. nov. The morphological differences between these species are most eminent in the rostral and pleotelson morphology 
of the adult males. Alongside light-microscopical drawings, CLSM scans, and 16S and COI barcodes, these species descriptions 
are complemented by the first genomic data of deep-sea haploniscid isopods. Geometric morphometrics was applied to quantify 
interspecific and intraspecific morphological differences of the pleotelson considering the pronounced sexual dimorphism. The 
distributional range of the belyaevi-complex covers a large geographical area, ranging across the greater KKT region and ex-
tending beyond large-scale geomorphological barriers such as the KKT and the Kuril Island Ridge, turning these into promising 
species to study differentiation processes in the deep sea.
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Introduction

Attempts to catalogue the biodiversity of the largest yet 
least explored biome of the world, the deep sea, have 
been ongoing for decades and remain far from complete. 
Estimations suggest up to 91% of marine species are yet 
to be discovered (Mora et al. 2011; but see also Appelt-
ans et al. 2012). Species complexes – closely related taxa 
that often exhibit minuscule morphological differences 
(e.g., “cryptic” species) – are numerous amongst many 

phyla and taxonomic groups, e.g., Bivalvia (Goffredi et 
al. 2003), Crinoidea (McLaughlin et al. 2023), Decapoda 
(Silva et al. 2021), or Isopoda (Schnurr et al. 2018). Yet, 
the discovery of marine biodiversity is especially com-
plicated by a high proportion of species that are difficult 
to discriminate, including “cryptic” species as well as 
those with relatively strong phenotypic plasticity, di- and 
polymorphisms, and significant morphological changes 
during their ontogenetic development (e.g., Knowlton 
1993; Vrijenhoek 2009; Riehl et al. 2012). However, an 
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integrative taxonomic framework has proven useful in 
discriminating “cryptic” species and revealing new spe-
cies even in such difficult cases.

For deep-sea biodiversity studies, where sample siz-
es are commonly small in light of low abundances and 
patchy distributions, species are often represented by 
only a few individuals (Rex and Etter 2010). Yet, as ex-
plained above, without knowing the full phenotypic vari-
ability, cataloging species richness can be a challenge. 
Johannsen et al. (2020) faced such a situation, leading 
Knauber et al. (2022) to use an integrative taxonomic 
approach to study patterns of phenotypic variation in a 
species of haploniscid isopods from the Kuril-Kamchatka 
Trench region in the Northwest Pacific Ocean. Initially 
believed to represent a single species, Haploniscus bel-
yaevi Birstein, 1963, the collected material turned out to 
comprise at least six distinct species, five of which were 
new to science (see also Johannsen et al. 2020).

Haploniscidae Hansen, 1916, is a relatively common 
and cosmopolitan family of asellote isopods inhabiting 
soft sediments in the deep sea. Haploniscids occur from 
shallow to hadal depths. Currently, over 120 species of 
haploniscid isopods are known to science (Boyko et al. 
2023), and a major taxonomic revision of the family has 
been called for, as relationships are largely unresolved 
and the largest genus, Haploniscus (Richardson, 1908), 
serves as a repository for species that lack clear apomor-
phies or affinities to the remaining genera. The discovery 
of the belyaevi-complex is by no means the first record 
of a species complex within this family: Brökeland and 
Raupach (2008) and Brökeland (2010a) described two 
other species complexes within the Haploniscidae, em-
phasizing the need for a major taxonomic revision of the 
systematically unstructured family.

In this study the newly discovered species of the be-
lyaevi-complex are formally described, and H. belyae-
vi is redescribed with new neotypes assigned. Besides 
classical morphological methods and DNA barcoding, 
geometric morphometric analyses and genome sequenc-
ing were utilized, two approaches novel for haploniscid 
species descriptions.

Methods
Study area and sampling

The study region covers the central part of the Kuril-Ka-
mchatka Trench (KKT) in the Northwest Pacific Ocean 
(NWP) and adjacent abyssal seabed, also including the mar-
ginal Sea of Okhotsk (SO). Located in a highly productive 
area, the KKT extends from the Japanese island Hokkaido 
in the southwest alongside the Kuril Island Ridge (KIR) to 
the coasts of the Russian peninsula Kamchatka in the north-
east. With depths of up to 9,600 m (Dreutter et al. 2020), the 
KKT represents one of the deepest hadal regions in the Pa-
cific Ocean and forms a link between the Japan and Aleutian 
Trenches. Neighboring the trench to the southeast are vast 
abyssal plains of the open NWP, while the marginal SO and 

its Kuril Basin (3,374 m max. depth) in the northwest are 
separated from the KKT and the NWP by the Kuril Islands. 
Several bathyal straits, such as the Bussol Strait (2,350 m 
sill depth) or Krusenstern Strait (1,920 m sill depth), allow 
for the exchange of water and potentially deep-sea fauna 
between the KKT and the SO (Tyler 2002; Malyutina et 
al. 2018). Between 2012 and 2016, the benthos of both the 
KKT and the SO has been investigated during three succes-
sive deep-sea expeditions, namely the KuramBio (KB), Ku-
ramBio II (KBII), and SokhoBio (SKB) campaigns (Brandt 
and Malyutina 2013; Malyutina et al. 2015; Brandt 2016). 
These expeditions aimed to complement the inventory of the 
benthic biodiversity of the greater KKT region established in 
the mid-twentieth century by Russian investigators (Monin 
1983; Golovan et al. 2019; Brandt et al. 2020), understand 
species ranges and turnover and their driving forces, and in-
vestigate potential barrier effects of the KKT and the KIR 
on deep-sea fauna. The distribution map was created using 
QGIS 3.28 with GRASS 7.8.7 (GRASS Development Team 
2020; QGIS.org 2020).

All haploniscid samples examined for this study were 
collected during the SokhoBio (Sea of Okhotsk Biodiver-
sity Studies; Malyutina et al. 2018) campaign on board the 
RV Akademik M.A. Lavrentyev in 2015 and the KuramBio 
II (Kuril Kamchatka Biodiversity Studies II, Brandt 2016) 
campaign on board the RV Sonne in the KKT and SO re-
gions. The samples referred to in this study were collected 
using a box corer (BC; Hessler and Jumars 1974), an Agas-
siz trawl (AGT; Agassiz 1880), and an epibenthic sledge 
with 300 µm-meshed cod ends (Brenke 2005; EBS; Brandt 
et al. 2013). The collected sediment was sieved on board 
using 300 µm-meshed metal sieves and filtered with –20 
°C precooled, filtered seawater to remove fine sediment 
fractions. Thereafter, samples were bulk fixed in chilled 
96% ethanol and kept chilled at all times to prevent DNA 
degradation, following Riehl et al. (2014).

Taxonomy

Following recent publications on the sexual dimorphic 
haploniscid isopods, the species descriptions focus on 
the adult males as holotypes (see Fig. 1), while adult fe-
males are used and described as paratypes (Brökeland 
and Raupach 2008; Brökeland 2010a; Brökeland and 
Svavarsson 2017). The designation and nomenclature of 
ontogenetic stages follow Knauber et al. (2022).

The material was examined using a stereomicroscope, 
the Leica M60, to assign type specimens for subsequent 
taxonomic analysis. To designate a type locality for each 
novel species, special emphasis was laid on selecting holo- 
and paratype specimens from the same or neighboring 
sampling areas, which also include the specimens used for 
genome analyses (see below). Voucher photos were taken 
using a LEICA M165C equipped with a LEICA DMC5400 
camera utilizing the LAS-X software. Taxonomic drawings 
of each specimen were prepared using a Leica DM 2500 
LED microscope equipped with a camera lucida. While 
pereopods, pleopods, and mouthparts were dissected, the 
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antennae were illustrated in situ to prevent potential dam-
age to the head of the type specimens. To prepare the spec-
imens for drawing and confocal laser scanning microscopy 
(CLSM), they were transferred from 70–96% EtOH to a 
1:1 solution of 70% EtOH and glycerin and set aside for 
two days, letting the ethanol evaporate slowly to avoid 
potential shrinking of the specimens. Subsequently, they 
were transferred to 80% glycerin, and temporary slides 
were prepared following the method of Wilson (2008). The 
resulting pencil drawings were digitalized using the Adobe 
Illustrator 27.2 software, following Coleman (2003).

For the CLSM, the samples were stained using Congo 
Red dissolved in 70% denatured EtOH while remaining 
in glycerine following Michels and Büntzow (2010). Af-
ter placing the samples on temporary slides, scans were 
conducted using a Leica DM2500 with a Leica TCS SPE 
II and the LEICA LAS X 3.5.5.19976 software at a res-
olution of 2480 × 2480 pixels. Post-production of the re-
sulting CLSM scans was carried out in Adobe Photoshop 
24.1.1 and Adobe Illustrator 27.2.

Based on the voucher images, CLSM scans, and digi-
talized drawings, all specimens were measured using the 
measuring tool in Adobe Acrobat Pro, building upon the 
standards of Hessler (1970). The body length was mea-
sured from a lateral view under consideration of potential 
body curvature from the frontal margin of the head to the 
posterior medial margin of the pleotelson, thus excluding 
rostrum and pleotelsonic processes from the total body 
length. All other measurements regarding body segment 
lengths were taken from the dorsal habitus drawings 
along the specimens’ midline. Generally, the total length 
of appendages like antennae or pereopods was measured 
along the midline of each segment.

For the species description, a taxonomic character 
database for the Haploniscidae developed in the DELTA 
system (Dallwitz 1980; Dallwitz et al. 1999) was used 
(SOSA et al. 2024). The preparation of the taxonomic 
characters and their character states within the DELTA 
database included literature research on haploniscid tax-
onomy papers with special emphasis on characters used 
for species delimitation. Morphological terminology was 
based on Brökeland and Svavarsson (2017) with modifi-
cations. Setae were named after Riehl and Brandt (2010).

Molecular diagnoses based on barcodes of the mito-
chondrial large ribosomal RNA subunit (16S) and the cyto-
chrome-c-oxidase subunit I (COI) were prepared using the 
online tool DeSigNate (Hütter et al. 2020), only focusing 
on alignment positions with a discriminative power of 1.0.

The material of the herein described species is de-
posited at the Senckenberg Museum Frankfurt, Germa-
ny (SMF), the Zoological Museum Hamburg, Germany 
(ZMH), and the Museum of Institute of Marine Biology, 
Vladivostok, Russia (MIMB).

Haploniscid species description standards

Historically, janiroidean species descriptions became more 
and more lengthy over time, as taxonomists attempted to 

describe new species in a complete and detailed fashion, 
often incorporating characters without species delimitating 
potential. Leaning on a recent description template (SOSA 
et al. 2024), this study prioritized the illustration of charac-
ters over their extensive description in the form of text. To 
achieve this, the focus was on apomorphic characters useful 
for species delimitation, whilst most plesiomorphic charac-
ters and such of descriptive nature were only omitted from 
the descriptions. Characters omitted from the text comprise 
the mostly plesiomorphic mouthparts, pleopods III–V, and 
most setation patterns on antennae, pereopods, and pere-
onites. Nevertheless, all these structures have been depicted 
in the provided illustrations, considering the possibility that 
future reassessments may still discover their value in species 
delimitation. Likewise, recurring features were only present-
ed once in text form, such as in the case of the pereopods. 
The description of the female paratypes with a more uni-
form morphology is restricted to characters in which these 
specimens differ from their male counterparts. Pereopod I 
was drawn and described due to more pronounced setation 
patterns in its distal segments in comparison to the remain-
ing pereopods, of which only pereopods II and VI were de-
picted, as pereopods II through VII differ only in length and 
length-dependent ratios. With pereopod II being the short-
est and pereopod VI the longest of these otherwise uniform 
legs, we solely depict their extremes.

The species descriptions also feature molecular diag-
noses based on 16S and COI barcodes to facilitate differ-
entiation on molecular data.

Geometric morphometrics

Most haploniscid species can be told apart based on the mor-
phology of the antenna, the rostrum, and the pleotelson, of 
which the latter is the easiest to study in a standardized way. 
Therefore, the pleotelson shape was studied from a ventral 
view using geometric morphometrics (GM) and a combina-
tion of CLSM scans and photographs. Due to a low speci-
men count for several of the herein discussed species, these 
analyses were restricted to adult specimens of H. belyaevi, 
H. kerberos sp. nov., and H. hades sp. nov. The CLSM scans 
and photographs were then processed and statistically ana-
lyzed using the tps software suite (Rohlf 2015) and MorphoJ 
1.07a (Klingenberg 2011) following the approach described 
in Casaubon and Riehl (2024). Subsequently, Adobe Illus-
trator 27.2 was used to adjust the resulting plot.

Genome sequencing

Genome sequencing was conducted for five of the six mem-
bers of the belyaevi complex, alongside another haplonis-
cid species, H. hydroniscoides Birstein, 1963, for means of 
comparison. Given the low available specimen count for 
H. nyx sp. nov., no specimen of this species was chosen 
for genome sequencing. DNA isolation was conducted at 
Loewe TBG, Frankfurt, Germany, while sequencing was 
carried out by Novogene in Cambridge, UK.
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A thorough description of the methods used for 
the nuclear and mitochondrial genome assembly can 
be found in Suppl. material 1. In brief, nuclear ge-
nome assemblies were conducted using Spades 3.15.0 
(Prjibelski et al. 2020) and Platanus 1.2.4 (Kajitani et 
al. 2014) after quality filtering with Trimmomatic 0.39 
(Bolger et al. 2014). From the resulting contigs, con-
tamination and sequences with mitochondrial origin 
were filtered out, and final assemblies were assessed 
regarding quality with Quast (Gurevich et al. 2013) 
and BUSCO 5.5.0 (Manni et al. 2021). Raw Illumi-
na reads were used alongside available COI sequences 
from the respective specimens (BOLD acc. no. NW-
PHA090-20, NWPHA107-20, NWPHA138-20, NW-
PHA223-20, NWPHA267-20, NWPHA268-20) as a 
seed for input in NOVOplasty 4.2 (Dierckxsens et al. 
2017) to assemble the mitochondrial genome of each 
sample. The annotation of the mitochondrial genomes 
was conducted by manually combining and curating 
annotations from GeSeq (Tillich et al. 2017) and MI-
TOS2 (Donath et al. 2019) in Geneious Prime 2020.2.3 
(https://www.geneious.com) per species. Mitogenome 
data of two preliminary species of the munnopsid ge-
nus Notopais were extracted from GenBank (Benson 
et al. 2012; acc. no. OL661185 and OL661186) as an 
outgroup for subsequent analyses on interspecific di-
vergence. Thereafter, matrices of pairwise distances 
were calculated for the resulting mitogenome dataset 
using MEGA11 v11.0.11 (Tamura et al. 2021).

Abbreviations

A—Antenna; Ceph—Cephalothorax; Md—Mandible; 
Mxp—Maxilliped; P—Pereopod; Plp—Pleopod; Plt—
Pleotelson; Prn—Pereonite.

Results
Taxonomy

Family Haploniscidae Hansen, 1916
Genus Haploniscus Richardson, 1908

Haploniscus belyaevi species complex

Composition. Haploniscus belyaevi Birstein, 1963, 
H. apaticus sp. nov., H. erebus sp. nov., H. hades sp. nov., 
H. kerberos sp. nov., H. nyx sp. nov.

Diagnosis. Haploniscidae with a dorsoventrally ellip-
tical body, non-conglobating; tergite surfaces tuberculate, 
ornamentation evenly distributed, convex cross-section 
of tergites broken by slight, uneven elevations at the mus-
cle attachment points of pereopods, elevated areas with-
out ornamentation (see Fig. 1). Ceph trapezoidal, tuber-
culate; anterolateral angles rounded, not projecting; acute 

rostrum, basally with ventral bulge. At least Prn 1 poste-
rior tergite margin through Prn 5 anterior tergite margin 
delicately serrated, setose; at least Prn 2 anterolateral an-
gle through Prn 4 posterolateral angle with minute, acute 
projections; Prn 1–7 posterolateral angles asetose; Prn 
7 of similar shape as previous Prns; Prn 7 and Plt terg-
ites medially conjoint, segment borders not expressed. 
Plt dorsally with a pair of tubercles; posterolateral pro-
cesses tapering to acute tips. AII article 3 slightly longer 
than wide, dorsal projection oriented anteriorly; article 5 
with elongated and acute distolateral projection. Mandi-
ble palp distinctly longer than mandible, palp article 2 
curved. All P carpi, propodi, and dactyli dorsal margins 
fringed by comb-like scale rows. Male Plp I proximal 
part trapezoid; lateral lobes indistinct, fused with medial 
lobes. Male Plp II protopod distal margin with continuous 
row of elongated simple setae, lateral margin with 1–3 
short simple setae, endopod stylet very long, distinctly 
longer than protopod. Female operculum anteriorly with 
median bulge, otherwise circular, smooth. Uropods cy-
lindrical, projecting caudally beyond posterior Plt apex, 
recessed in sternal fold laterally to anal valve.

Remarks. Species of the belyaevi-complex can be 
easily recognized amongst congeners by the two antennal 
spines located on the third and fifth peduncular articles of 
the second antennae. While antennal spines on the third 
article are fairly common amongst haploniscids, the pres-
ence of a second, large, and distal spine on the antennal 
fifth article is a unique feature of the belyaevi-complex. 
The rostral process of the belyaevi-complex, despite mi-
nor interspecific differences, could only be confused with 
the rostrum of H. profundicolus (Birstein 1971) and is oth-
erwise conspicuously different from other haploniscids 
from the Northwest Pacific Ocean. Outside of the NWP, 
similar rostrum shapes also featuring a ventral bulge can 
be found in H. hamatus Lincoln, 1985, and H. ampliatus 
Lincoln, 1985. As common for the Haploniscidae, also 
the species of the belyaevi-complex show a pronounced 
sexual dimorphism. The adult males are highly distinct 
(see Fig. 1), while the adult female counterparts look 
much more alike, especially in terms of their overall body 
and pleotelson shapes. As the species-specific characters 
of rostrum and pleotelson only fully emerge in the adult 
male stages, assigning manca and female stages remains 
difficult when only morphological characters are consid-
ered. A noteworthy observation regarding ontogenetic 
changes within this species complex is that the antennal 
spines on the fifth article are minute in ovigerous females, 
much smaller than in preceding stages, and to a degree 
that they are almost unnoticeable. A visualization of the 
molecular variation within the complex is provided in 
Table 1 (16S) and Table 2 (COI). The mitochondrial ge-
nome contains the expected 13 protein-coding genes and 
two rRNAs in a conserved order (see 4.3 Genomics) for 
all member species of the complex. Detailed station data 
on sampling locations of the belyaevi-complex and its 
member species are provided in Table 3.

http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA090-20
http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA090-20
http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA107-20
http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA138-20
http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA223-20
http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA223-20
http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA267-20
http://www.boldsystems.org/index.php/Public_RecordView?processid=NWPHA268-20
https://www.geneious.com
http://www.ncbi.nlm.nih.gov/nuccore/OL661185
http://www.ncbi.nlm.nih.gov/nuccore/OL661186
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Table 1. Overview of molecular variation in the 16S gene within members of the belyaevi-complex. Numbers in brackets following 
a species name refer to the specimen count used for the molecular diagnosis analysis. Bold letters with a grey background indi-
cate apomorphic nucleotides at the given position. Letters in brackets indicate heterogeneous base calls at that position. n lists the 
number of apomorphic nucleotides for each species in the respective gene sequence.

Taxon 25 56 64 66 71 150 155 156 173 204 206 219 228 243 249 312 342 350 355 358 n
H. apaticus sp. nov. (8) A A A G T A G A A T A G T T T T T G A T 0
H. erebus sp. nov. (14) A G G T G - A T A A G G A C T T C A G C 14
H. belyaevi (31) A A A G T A G A A T A G (T) T C T T G A T 1
H. hades sp. nov. (27) T A C A T G G A A T A A A T T T T G A T 1
H. kerberos sp. nov. 
(22)

T A C A T G G A G T A G G T T T T G A T 2

H. nyx sp. nov. (3) G A A A T A G A A T A G T T T C T G A T 2

Table 2. Overview of molecular variation in the COI gene within members of the belyaevi-complex. Numbers in brackets following 
a species name refer to the specimen count used for the molecular diagnosis analysis. Bold letters with a grey background indicate 
apomorphic nucleotides at the given position. Letters with a red background indicate incomplete base call information due to shorter 
sequence reads. Letters in brackets indicate heterogeneous base calls at that position. n lists the number of apomorphic nucleotides 
for each species in the respective gene sequence.

Taxon 61 69 91 103 124 148 151 154 193 199 206 211 217 220 232 256 268 284 286 298
H. apaticus sp. nov. (3) A T T A T A C C T A C G G A A A G C T G
H. erebus sp. nov. (8) A C T A T A T T T A C G G C A A T T A A
H. belyaevi (6) A C T A T A C C T G C G G C A A G C T G
H. hades sp. nov. (27) A C T G T A C C T A C A T C C G (G) C T G
H. kerberos sp. nov. (21) T C C A T A C C T A C G G C A A G C T C
H. nyx sp. nov. (3) A C T A C G C C C A T G G C A A G C T A

Taxon 301 304 313 328 334 346 349 352 364 370 376 385 388 409 412 418 430 436 442 451
H. apaticus sp. nov. (3) G T A C T T G C A G C T A T G C A C T A
H. erebus sp. nov. (8) C T G C T T G T G G G C C A T T A A T T
H. belyaevi (6) G T A C C T G C G (G) T T A C A C A C T A
H. hades sp. nov. (27) A A A T T T A C C C C T T A T C A T C A
H. kerberos sp. nov. (21) A A A C T G G C T G C T T A (C) C G T T A
H. nyx sp. nov. (3) A C A C G C G C T G C T A T C C A T T A

Taxon 469 472 475 481 496 499 502 508 520 553 556 562 565 571 592 607 625 628 649 n
H. apaticus sp. nov. (3) G C A A G T A G T T C A A T A T A G A 7
H. erebus sp. nov. (8) C G G A (G) T G T T T T G G T A T A G A 19
H. belyaevi (6) T (T) T A G T A T T T T A A T G T A G A 6
H. hades sp. nov. (27) A (A) (T) A G C A (A) T A T (T) A C A A (G) A A 13
H. kerberos sp. nov. (21) C A (T) A G T A G T A T C A T A G T G G 8
H. nyx sp. nov. (3) T C T G T T A C C G G A A T A T G C A 14

Haploniscus belyaevi Birstein, 1963
Figs 1–5, 26

Neotype. SKB Hap46, adult male (stage VI), 3.4 mm, 
MIMB 50300.

Paraneotypes. SKB Hap04, adult female (stage IV; 
genome), SMF 56521; SKB Hap24, adult female (stage 
IV), 3.2 mm, MIMB 50294; SKB Hap06, adult male 
(stage VI), 3.6 mm, SMF 56523.

Type material. As pointed out by Knauber et al. 
(2022), the original male syntype of H. belyaevi as depict-
ed in the original species description was lost. Instead, the 
species’ type material is lumped together with additional 
material of Haploniscus menziesi Birstein, 1963. Most 
specimens are in poor condition, lacking either the distal 
AII with the characteristic spine on the fifth peduncular 
article or the pleotelson, rendering identification beyond 

genus level difficult. Three specimens can be identified as 
members of the belyaevi-complex, yet, as all of them are 
(ovigerous) female stages, allocation to one of the herein 
described member species of the belyaevi-complex re-
mains uncertain. The type material is missing associated 
information about the sampling locality, and as the origi-
nal description by Birstein does not define a type locality, 
H. belyaevi does not possess a definite type locality.

Based on I) the lack of a definite type locality, II) the 
presence of multiple haploniscid species in the type ma-
terial of H. belyaevi, III) the absence of the original male 
syntype, and IV) uncertainty about where the material 
at hand stems from and whether it represents the type 
material, H. belyaevi is considered a nomen dubium. In 
an attempt to resolve the taxonomic identity of H. bely-
aevi, the species is therefore defined by the illustrations 
depicted in the original description by Birstein (1963), 



zse.pensoft.net

Knauber, H. et al.: Description of the Haploniscus belyaevi species complex818

Table 3. SokhoBio (LV71) and KuramBio II (SO250) stations, where members of the Haploniscus belyaevi-complex were sampled. 
EBS = Epibenthic Sledge; AGT = Agassiz Trawl.

Station Depth [m] Gear Date Latitude, Longitude
LV71 01-08 3307 EBS 2015-07-10 46°08.8’N, 145°59.2’E
LV71 02-07 3352 EBS 2015-07-13 46°40.9’N, 147°28.5’E
LV71 04-09 3365 EBS 2015-07-17 47°13.6’N, 149°39.2’E
LV71 04-10 3366 EBS 2015-07-17 47°12.2’N, 149°36.7’E
LV71 07-03 3296 EBS 2015-07-22 46°54.6’N, 151°05.3’E
LV71 07-04 3287 EBS 2015-07-22 46°59.4’N, 151°05.4’E
LV71 09-06 3502 EBS 2015-07-26 46°16.1’N, 152°00.0’E
LV71 09-07 3374 EBS 2015-07-26 46°16.2’N, 152°03.1’E
LV71 10-06 4469 EBS 2015-07-28 46°07.7’N, 152°09.7’E
LV71 10-07 4469 EBS 2015-07-29 46°07.8’N, 152°10.3’E
LV71 11-06 3206 EBS 2015-08-01 45°35.3’N, 146°24.7’E
SO250 008 5136 EBS 2016-08-19 43°49.55’N, 151°46.25’E
SO250 010 5120 EBS 2016-08-20 43°49.43’N, 151°46.96’E
SO250 020 8191 AGT 2016-08-23 45°51.32’N, 153°50.08’E
SO250 028 6051 EBS 2016-08-25 45°54.43’N, 152°47.02’E
SO250 030 6181 EBS 2016-08-27 45°56.38’N, 152°56.70’E
SO250 040 7081 EBS 2016-08-29 45°38.00’N, 152°55.95’E
SO250 042 7123 EBS 2016-08-30 45°39.62’N, 152°56.39’E
SO250 065 5755 EBS 2016-09-09 45°09.85’N, 153°43.34’E
SO250 085 5265 EBS 2016-09-15 45°02.26’N, 151°02.14’E
SO250 086 5493 AGT 2016-09-15 45°00.43’N, 151°06.01’E
SO250 087 5492 EBS 2016-09-16 45°00.76’N, 151°05.53’E
SO250 097 6575 EBS 2016-09-18 44°05.68’N, 151°24.88’E
SO250 098 6446 AGT 2016-09-19 44°05.53’N, 151°24.25’E

Figure 1. Morphological plasticity of adult males within the Haploniscus belyaevi species complex from Knauber et al. (2022). 
Dorsal habitus CLSM scans of H. hades sp. nov. (A), H. belyaevi (B), and H. erebus sp. nov. (C). Scale bar:  1 mm.
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and a male neotype alongside additional paratypes were 
assigned from recent material of the SokhoBio expedition 
(compare H. SO-KIR from Knauber et al. 2022), which 
exhibit a strong morphological resemblance to H. be-
lyaevi as featured in the original description. This goes 
alongside the designation of a type locality, which is in 
the vicinity of a “Vityaz” station, where H. belyaevi was 
historically sampled.

Type locality. LV71–09–07, RV “Akademik M. 
A. Lavrentyev”, SokhoBio expedition, EBS, 3374 m, 
46°12.2'N, 152°03.1'E, Northwest Pacific, abyssal branch 
of the Kuril-Kamchatka Trench into the Bussol Strait.

Further records. St. LV71–01–08: SKB Hap25 (man-
ca) MIMB 50295; St. LV71–04–09: SKB Hap39 (man-
ca) SMF 56556, SKB Hap42 (manca) MIMB 50297, 
SKB Hap43 (manca) MIMB 50298, SKB Hap60 (adult 

Figure 2. Haploniscus belyaevi Birstein, 1963 female paraneotype SKB Hap24 (A, C); male neotype, SKB Hap46 (B, D). A, 
B. Habitus, dorsal view; C, D. Head, lateral view. Scale bars:  0.5 mm.
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female) MIMB 50305, SKB Hap61 (adult female) MIMB 
50306; St. LV71–04–10: SKB Hap07 (adult male) SMF 
56524, SKB Hap17 (adult female) SMF 56534, SKB 
Hap38 (manca) SMF 56555; St. LV71–07–03: SKB 
Hap12 (manca) SMF 56529, SKB Hap19 (adult male) 
SMF 56536, SKB Hap20 (manca) MIMB 50293, SKB 
Hap56 (adult male) MIMB 50302, SKB Hap57 (adult 
female) SMF 56574, SKB Hap58 (adult male) MIMB 

50303, SKB Hap59 (adult male) MIMB 50304; St. 
LV71–07–04: SKB Hap03 (adult female) MIMB 50292, 
SKB Hap40 (adult female) MIMB 50296, SKB Hap41 
(adult female) SMF 56558, SKB Hap44 (manca) MIMB 
50299, SKB Hap45 (manca) SMF 56562; St. LV71–09–
06: SKB Hap15 (manca) SMF 56532, SKB Hap23 (adult 
female) SMF 56540; St. LV71–09–07: SKB Hap05 (adult 
male) SMF 56522, SKB Hap16 (manca) SMF 56533, 

Figure 3. Haploniscus belyaevi Birstein, 1963 male neotype, SKB Hap46. A. Antenna II; B. Antenna I; C. Pereopod I; D. Pereopod 
II; E. Pereopod VI. Scale bars:  0.4 mm.
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SKB Hap32 (adult male) SMF 56549, SKB Hap33 (man-
ca) SMF 56550, SKB Hap47 (adult male) MIMB 50301.

Distribution. Northwest Pacific, Sea of Okhotsk, 
Kuril Basin, and abyssal regions to the northwest of the 
Kuril-Kamchatka Trench, depth 3299–3386 m. Given 
its occurrence on both sides of the Kuril Island Ridge, 
it might be possible that this species’ lowest bathymetric 
limit might lie even shallower, as it most likely dispersed 

across the Bussol Strait in one or other direction with a 
maximum depth of 2,350 m. The original species descrip-
tion of H. belyaevi depicts a distributional range extend-
ing far into the KKT area, yet despite sampling these areas 
during the above-mentioned expeditions, H. belyaevi was 
solely recorded in the vicinity of the Bussol Strait. One 
can therefore only hypothesize that Birstein, potentially 
due to limited material, lumped the distributional patterns 

Figure 4. Haploniscus belyaevi Birstein, 1963 male neotype, SKB Hap46. A. Maxillipeds; B. Right mandible; C. Left mandible; 
D. Maxilla II; E. Maxilla I; F. Maxillipeds, detail of distomedial margins of endites; G. Left mandible, detail of incisor, lacinia 
mobilis, and molar process; H. Right mandible, detail of incisor and molar process. Scale bars:  0.1 mm.
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of multiple belyaevi-complex members together, not 
realizing that he was dealing with multiple species. Visu-
alized in Fig. 27.

Synonymy. Haploniscus SO-KIR (see Knauber et 
al. 2022).

Diagnosis. The species differs from other members of 
the belyaevi-complex in the following characters: rostrum 
curved upwards, anteriorly flat; Prn 1 anterior tergite margin 
delicately serrated, setose; Prn 1 anterolateral angles with 
minute acute projection; posterolateral processes short, more 
than 0.10 Plt length, curved in males, oriented posteriorly.

Molecular diagnosis. Differing in the 16S gene from 
other species of the belyaevi-complex in the nucleotide C 
(position 249 of the alignment) as well as the nucleotides 
G (199), C (334), T (376), C (409), A (412), and G (592) 
of the COI gene.

Description. Male. Body (Figs 1B, 2B) length 2.3 
width; subrectangular; anterior body length (Ceph–Prn 
4) 1.0 posterior body length (Prn 5–Plt); lateral margin 
interrupted between Prn 7 and Plt, otherwise continuous.

Cephalothorax (Figs 1B, 2B, D) length 0.38 width, 
0.10 body length, width 0.58 body width; frontal margin 
width 0.50 Ceph width; rostrum curved upwards, fron-
tally plane.

Pereonite 1 (Figs 1B, 2B) anterior tergite margin 
through Prn 5 anterior tergite margin delicately serrated, 
setose; Prn 1–5 anterolateral angles slightly projecting; 
Prn 1–4 posterolateral angles slightly projecting; Prn 4 
lateral margin length 1.04 Prn 5 lateral margin length.

Pleotelson (Figs 1B, 2B, 26H) length 0.74 width, 
0.25 body length, rectangular, posterior margin round-
ed, convex; tergite surface smooth; with posterolateral 

Figure 5. Haploniscus belyaevi Birstein, 1963 male neotype, SKB Hap46. A. Pleopod I; B. Pleopod II, ventral view; C. Pleopod II, 
dorsal view; D. Pleopod III; E. Pleopod IV; F. Pleopod V. Scale bar:  0.25 mm.
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tergal ridge between uropod insertion and posterolateral 
process; posterolateral processes short, 0.31 Plt length, 
curved, oriented posteriorly.

Antenna I (Fig. 3B) length 0.17 body length; flagel-
lum with 5 articles.

Antenna II (Fig. 3A) length 0.31 body length (with-
out missing peduncular article 6 and flagellum); article 3 
dorsal projection triangular, projection length 0.30 article 
3 length; article 5 projection length 0.28 article 5 length; 
flagellum with 17 articles (inferred from male paratype).

Mandible (Fig. 4B, C) incisor with 5 cusps, left Md 
lacinia mobilis with 4 cusps.

Maxillipeds (Fig. 4A) with 3 coupling hooks each.
Pereopod I (Fig. 3C) length 0.40 body length. PII (Fig. 

3D) length 0.49 body length. PIII length 0.53 body length. 
PIV length 0.53 body length. PV length 0.64 body length. 
PVI (Fig. 3E) length 0.71 body length; P lengths gradually 
increasing from PI to PVI, PVII shorter than PVI.

Pleopod I (Figs 5A, 26H) medial lobes subtriangular, 
projecting caudolaterally; separated at the apex by a nar-
row gap.

Pleopod II (Fig. 5B, C) protopod semi-circular, with 
distal lobe extending beyond protopod distal margin; en-
dopod stylet 1.6 protopod length.

Female. Differs from male in the following characters:
Body (Fig. 2A) length 2.3 width; oval; anterior body 

length (Ceph–Prn 4) 0.95 posterior body length (Prn 5–Plt).
Cephalothorax (Fig. 2A, C) length 0.48 width, 0.13 

body length, width 0.60 body width; frontal margin width 
0.47 Ceph width.

Pereonite (Fig. 2A) 4 lateral margin length 1.05 Prn 5 
lateral margin length.

Pleotelson (Figs 2A, 26G) length 0.83 width, 0.27 
body length, trapezoidal; posterolateral processes 0.20 
Plt length, straight.

Antenna I (Fig. 2A) length 0.16 body length; flagel-
lum with 4 articles.

Antenna II (Fig. 2A) length 0.57 body length; flagel-
lum with 12 articles.

Operculum (Fig. 26G) Length 1.0 width, 0.77 Plt 
length; distal margin with numerous, evenly distributed 
long setae.

Haploniscus apaticus Knauber & Riehl, sp. nov.
https://zoobank.org/2E90065E-FCEE-470C-9AE0-B173281E7677
Figs 6–9, 26

Holotype. SKB Hap08, adult male (stage VI), 3.3 mm, 
MIMB 50307.

Paratypes. SKB Hap18, adult female (stage IV), 3.2 
mm, MIMB 50308; SKB Hap48, adult female (stage IV; 
genome), SMF 56565.

Type locality. St. LV71–04–10, RV “Akademik M. 
A. Lavrentyev”, SokhoBio expedition, EBS, 3366 m, 
47°12.2'N, 149°36.7'E, Northwest Pacific, Sea of Ok-
hotsk, Kuril Basin.

Further records. St. LV71–02–07: SKB Hap27 (man-
ca) SMF 56544, SKB Hap36 (manca) MIMB 50309; St. 
LV71–04–09: SKB Hap55 (manca) MIMB 50310, SKB 
Hap62 (adult male) SMF 56579; St. LV71–10–07: SKB 
Hap02 (adult female) SMF 56519.

Distribution. Northwest Pacific, Sea of Okhotsk, 
Kuril Basin, depth 3351–3366 m. Visualized in Fig. 27.

Etymology. “apaticus” is a Latinized adjective de-
rived from “Apate”, the goddess of deceit in Greek my-
thology. This name refers to this species’ lack of a pro-
nounced sexual dimorphism, e.g., in the pleotelson shape, 
and overall inconspicuous morphology, keeping it hidden 
amongst its sibling species until recently. Haploniscus 
apaticus can be interpreted in English as “deceitful or de-
ceptive Haploniscus.”

Synonymy. Haploniscus SO-SO (see Knauber et al. 
2022).

Diagnosis. Differs from other species of the bely-
aevi-complex in the following characters: Prn 4 lateral 
margin longer than Prn 5 lateral margin; Plt posterolat-
eral processes straight, oriented posterolaterally; PV–VII 
lengths distinctly exceeding PI–IV lengths.

Molecular diagnosis. differing in the COI gene from 
other species of the belyaevi-complex in the nucleotides 
T (position 69 of the alignment), A (220), A (364), G 
(412), G (469), A (475), and C (556).

Description. Male. Body (Fig. 6B) length 2.5 width; 
oval; anterior body length (Ceph–Prn 4) 1.0 posterior 
body length (Prn 5–Plt); lateral margin interrupted be-
tween Prn 7 and Plt, otherwise continuous.

Cephalothorax (Fig. 6B, D) length 0.41 width, 0.10 
body length, width 0.59 body width; frontal margin width 
0.48 Ceph width; rostrum curved upwards.

Pereonite 1 (Fig. 6B) posterior tergite margin 
through Prn 5 anterior tergite margin delicately ser-
rated, setose; Prn 2–5 anterolateral angles slightly 
projecting; Prn 1–4 posterolateral angles slightly pro-
jecting; Prn 4 lateral margin length 1.17 Prn 5 lateral 
margin length.

Pleotelson (Figs 6B, 26J) length 0.79 width, 0.25 body 
length, trapezoidal, posterior margin rounded, convex; 
tergite surface smooth; with posterolateral tergal ridge 
between uropod insertion and posterolateral process; 
posterolateral processes short, 0.35 Plt length, straight, 
oriented posterolaterally.

Antenna I (Fig. 7E) length 0.16 body length; flagel-
lum with 5 articles.

Antenna II (Fig. 7A) length 0.69 body length; article 3 
dorsal projection triangular, projection length 0.38 article 
3 length; article 5 projection length 0.43 article 5 length; 
flagellum with 19 articles.

Mandible (Fig. 8B, C) incisor with 5 cusps, left Md 
lacinia mobilis with 4 cusps.

Maxillipeds (Fig. 8A) left Mxp with 4 coupling hooks; 
right Mxp with 3 coupling hooks.

Pereopod II (Fig. 7C) length 0.34 body length. PIII 
length 0.35 body length. PIV length 0.37 body length. 

https://zoobank.org/2E90065E-FCEE-470C-9AE0-B173281E7677
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PV length 0.64 body length. PVI (Fig. 7D) length 
0.68 body length. PVII length 0.62 body length; PV–
VII lengths distinctly exceeding PI–IV lengths, PVII 
shorter than PVI.

Pleopod I (Figs 9A, 26J) medial lobes subtriangular, 
projecting caudolaterally; adjoining at the apex.

Pleopod II (Fig. 9B, C) protopod semi-circular, with 
distal lobe extending beyond protopod distal margin; en-
dopod stylet 1.8 protopod length.

Female. Differs from male in the following characters:
Body (Fig. 6A) length 2.4 width; anterior body length 

(Ceph–Prn 4) 0.95 posterior body length (Prn 5–Plt).

Figure 6. Haploniscus apaticus sp. nov. female paratype, SKB Hap18 (A, C); male holotype SKB Hap08 (B, D). A, B. Habitus, 
dorsal view; C, D. Head, lateral view. Scale bars:  0.5 mm.



Zoosyst. Evol. 101 (2) 2025, 813–853

zse.pensoft.net

825

Figure 7. Haploniscus apaticus sp. nov. male holotype, SKB Hap08. A. Antenna II; B. Pereopod I; C. Pereopod II; D. Pereopod VI; 
E. Antenna I. Scale bar:  0.4 mm.

Cephalothorax (Fig. 6A, C) length 0.26 width, 0.07 
body length, width 0.60 body width; frontal margin width 
0.51 Ceph width.

Pereonite 4 (Fig. 6A) lateral margin length 1.24 Prn 5 
lateral margin length.

Pleotelson (Figs 6A, 26I) length 0.81 width, 0.25 body 
length; posterolateral processes 0.32 Plt length.

Antenna I (Fig. 6A) length 0.14 body length; flagel-
lum with 4 articles.

Antenna II (Fig. 6A) length 0.63 body length; flagel-
lum with 16 articles.

Operculum (Fig. 26I) length 0.97 width, 0.81 Plt length; 
distal margin with numerous, evenly distributed long setae; 
lateral margins with fewer, evenly distributed short setae.
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Figure 8. Haploniscus apaticus sp. nov. male holotype, SKB Hap08. A. maxillipeds; B. Right mandible; C. Left mandible; D. Max-
illa II; E. Maxilla I; F. Maxillipeds, detail of distomedial margins of endites; G. Right mandible, detail of incisor and molar process; 
H. Left mandible, detail of incisor, lacinia mobilis, and molar process. Scale bars:  0.1 mm.
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Figure 9. Haploniscus apaticus sp. nov. male holotype, SKB Hap08. A. Pleopod I; B. Pleopod II, ventral view; C. Pleopod II, dorsal 
view; D. Pleopod III; E. Pleopod IV; F. Pleopod V. Scale bar:  0.25 mm.

Haploniscus erebus Knauber & Riehl, sp. nov.
https://zoobank.org/0CA1699A-04CF-4332-A6B8-F9AA1DD108B4
Figs 1, 10–13, 26

Holotype. SKB Hap54, adult male (stage VI), 3.3 mm, 
MIMB 50317.

Paratypes. SKB Hap49, adult female (stage IV; ge-
nome), SMF 56566; SKB Hap50, adult female (stage IV), 
3.3 mm, MIMB 50315.

Type locality. St. LV71–02–07, RV “Akade-
mik M. A. Lavrentyev”, SokhoBio expedition, EBS, 

3352 m, 46°40.9'N, 147°28.5'E, Northwest Pacific, Sea 
of Okhotsk, Kuril Basin.

Further records. St. LV71–02–07: SKB Hap26 (man-
ca) MIMB 50312, SKB Hap28 (manca) MIMB 50313; 
St. LV71–04–09: SKB Hap10 (manca) MIMB 50311; 
St. LV71–04–10: SKB Hap09 (manca) SMF 56526; St. 
LV71–11–06: SKB Hap29 (manca) MIMB 50314, SKB 
Hap30 (manca) SMF 56547, SKB Hap31 (manca) SMF 
56548, SKB Hap51 (manca) MIMB 50316, SKB Hap52 
(manca) SMF 56569, SKB Hap53 (manca) SMF 56570, 
SKB Hap63 (manca) SMF 56580.

https://zoobank.org/0CA1699A-04CF-4332-A6B8-F9AA1DD108B4
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Figure 10. Haploniscus erebus sp. nov. female paratype, SKB Hap50 (A, C); male holotype SKB Hap54 (B, D). A, B. Habitus, 
dorsal view; C, D. Head, lateral view. Scale bars:  0.5 mm.
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Figure 11. Haploniscus erebus sp. nov. male holotype, SKB Hap54. A. Antenna II; B. Antenna I; C. Pereopod I; D. Pereopod II; 
E. Pereopod VI. Scale bars:  0.4 mm.
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Figure 12. Haploniscus erebus sp. nov. male holotype, SKB Hap54. A. Maxillipeds; B. Right mandible; C. Left mandible; D. Max-
illa II; E. Maxilla I; F. Maxilliped, right, detail of distomedial margin of endite; G. Maxilliped, left, detail of distomedial margin of 
endite; H. Right mandible, detail of incisor and molar process; I. Left mandible, detail of incisor, lacinia mobilis, and molar process. 
Scale bars:  0.1 mm.
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Distribution. Northwest Pacific, Sea of Okhotsk, Ku-
ril Basin, depth 3210–3366 m. Visualized in Fig. 27.

Etymology. From “Erebus” (Ancient Greek: Ἔρεβος), 
the Greek mythological personification of darkness. It is 
a noun in apposition.

Synonymy. Haploniscus aff. belyaevi (see Knauber et 
al. 2022).

Diagnosis. Haploniscus erebus sp. nov. differs from 
other species of the belyaevi-complex in the following 
characters: rostrum straight, near triangular in lateral 
view; Plt shape rectangular, posterior margin straight in 

males; posterolateral processes long, more than 0.50 Plt 
length in males, straight, oriented posteriorly.

Molecular diagnosis. Differing in the 16S gene from 
other species of the belyaevi-complex in the nucleotides 
G (position 56 of the alignment), G (64), T (66), G (71), 
- (150), A (155), T (156), A (204), G (206), C (243), 
C (342), A (350), G (355), and C (358) as well as the 
nucleotides T (151), T (154), T (268), T (284), A (286), 
C (301), G (313), T (352), G (376), C (385), C (388), T 
(418), A (436), T (451), G (472), G (475), G (502), G 
(562), and G (565) of the COI gene.

Figure 13. Haploniscus erebus sp. nov. male holotype, SKB Hap54. A. Pleopod I; B. Pleopod II, ventral view; C. Pleopod II, dorsal 
view; D. Pleopods III; E. Pleopod IV; F. Pleopod V. Scale bar:  0.25 mm.
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Description. Male. Body (Figs 1C, 10B) length 2.2 
width; subrectangular; anterior body length (Ceph–Prn 
4) 1.1 posterior body length (Prn 5–Plt); lateral margin 
interrupted between Prn 7 and Plt, otherwise continuous.

Cephalothorax (Figs 1C, 10B, D) length 0.45 width, 0.13 
body length, width 0.61 body width; frontal margin width 
0.50 Ceph width; rostrum straight, near triangular laterally.

Pereonite 1 (Figs 1C, 10B) posterior tergite margin 
through Prn 5 anterior tergite margin delicately serrated, 
setose; Prn 2–5 anterolateral angles slightly projecting; 
Prn 2–4 posterolateral angles slightly projecting; Prn 4 
lateral margin length 0.89 Prn 5 lateral margin length.

Pleotelson (Figs 1C, 10B, 26B) length 0.64 width, 
0.23 body length, rectangular, posterior margin straight; 
tergite surface smooth; with posterolateral tergal ridge 
between uropod insertion and posterolateral process; 
posterolateral processes long, 0.53 Plt length, straight, 
oriented posteriorly.

Antenna I (Fig. 11B) length 0.18 body length; flagel-
lum with 6 articles.

Antenna II (Fig. 11A) length 0.68 body length; arti-
cle 3 dorsal projection triangular, projection length 0.42 
article 3 length; article 5 projection length 0.28 article 5 
length; flagellum with 16 articles.

Mandible (Fig. 12B, C) incisor with 5 cusps, left Md 
lacinia mobilis with 5 cusps.

Maxillipeds (Fig. 12A) with 3 coupling hooks each.
Pereopod I (Fig. 11C) length 0.43 body length. PII 

(Fig. 11D) length 0.49 body length. PIII length 0.58 body 
length. PIV length 0.60 body length. PV length 0.75 body 
length. PVI (Fig. 11E) length 0.81 body length. PVII 
length 0.79 body length; P lengths gradually increasing 
from PI to PVI, PVII shorter than PVI.

Pleopod I (Figs 13A, 26B) medial lobes subtriangu-
lar, projecting caudolaterally; separated at the apex by a 
narrow gap.

Pleopod II (Fig. 13B, C) protopod semi-circular, with 
distal lobe extending beyond protopod distal margin; en-
dopod stylet 1.8 protopod length.

Female. Differs from male in the following characters:
Body (Fig. 10A) length 2.3 width; oval; anterior body 

length (Ceph–Prn 4) 0.99 posterior body length (Prn 5–Plt).
Cephalothorax (Fig. 10A, C) length 0.36 width, 0.09 

body length, width 0.59 body width; frontal margin width 
0.55 Ceph width.

Pereonite 4 (Fig. 10A) lateral margin length 1.0 Prn 5 
lateral margin length.

Pleotelson (Figs 10A, 26A) length 0.74 width, 0.24 
body length, trapezoidal, posterior margin rounded, con-
vex; posterolateral processes short, 0.34 Plt length, ori-
ented posterolaterally.

Antenna I (Fig. 10A) length 0.14 body length; flagel-
lum with 4 articles.

Antenna II (Fig. 10A) length 0.61 body length; flagel-
lum with 13 articles.

Operculum (Fig. 26A) length 0.93 width, 0.81 Plt length; 
distal margin with numerous, evenly distributed long setae; 
lateral margins with fewer, evenly distributed short setae.

Haploniscus hades Knauber & Riehl, sp. nov.
https://zoobank.org/07F6AD09-20C0-4726-B3B7-774BCFC5785F
Figs 1, 14–17, 26

Holotype. KBII Hap137, adult male (stage VI), 3.7 mm, 
SMF 56419.

Paratypes. KBII Hap104, adult female (stage IV; ge-
nome), SMF 56388; KBII Hap213, adult female (stage 
IV), 2.4 mm, SMF 56495.

Type locality. St. SO250–042, RV “Sonne”, KuramBio 
II expedition, EBS, 7123 m, 45°39.62'N, 152°56.39'E, 
Northwest Pacific, hadal Kuril-Kamchatka Trench near 
Bussol Strait.

Further records. St. SO250–020: KBII Hap116 (adult 
female) SMF 56399; St. SO250–028: KBII Hap208 
(adult male) SMF 56490; St. SO250–030: KBII Hap209 
(manca) SMF 56491, KBII Hap210 (adult female) SMF 
56492; St. SO250–040: KBII Hap220 (ovigerous female) 
SMF 56502, KBII Hap221 (ovigerous female) SMF 
56503, KBII Hap231 (manca) SMF 56513, KBII Hap232 
(manca) SMF 56514; St. SO250–042: KBII Hap105 
(manca) SMF 56389, KBII Hap106 (manca) SMF 56390, 
KBII Hap165 (adult male) SMF 56447, KBII Hap198 
(manca) SMF 56480, KBII Hap230 (manca) SMF 56512; 
St. SO250–086: KBII Hap226 (adult male) SMF 56508; 
St. SO250–097: KBII Hap201 (manca) SMF 56483, KBII 
Hap204 (adult male) SMF 56486, KBII Hap205 (adult 
female) SMF 56487, KBII Hap206 (ovigerous female) 
SMF 56488, KBII Hap214 (manca) SMF 56496, KBII 
Hap215 (adult female) SMF 56497, KBII Hap216 (adult 
male) SMF 56498, KBII Hap217 (adult female) SMF 
56499, KBII Hap227 (manca) SMF 56509, KBII Hap233 
(manca) SMF 56515, KBII Hap234 (manca) SMF 56516; 
St. SO250–098: KBII Hap203 (manca) SMF 56485.

Distribution. Northwest Pacific, Kuril-Kamchatka 
Trench, depth 5493–8191 m. Visualized in Fig. 27.

Etymology. The specific epithet “hades” is a noun in 
apposition derived from “Hades” (Ancient Greek: Ἅιδης), 
the god and ruler of the underworld in Greek mythology. 
This name refers to this species distributional range with-
in the hadal depths of the Kuril-Kamchatka Trench and 
the novel feature of the pleotelson posterior margin tergal 
plates projecting above the uropods in males. These ren-
der the uropods “invisible” from dorsal view, reminiscent 
of Hades’ cap of invisibility.

Synonymy. Haploniscus KKT hadal (see Knauber et 
al. 2022).

Diagnosis. Haploniscus hades sp. nov. differs from oth-
er species of the belyaevi-complex in the following char-
acters: rostrum curved upwards, basally with dorsal bulge 
in males; Plt with posterolateral tergal ridge on posterolat-
eral process and posterior margin tergal plates projecting 
above uropods (solely present in sister species H. kerberos 
sp. nov. otherwise); AII article 3 dorsal projection hook-
shaped; Plp I distally with hook-shaped projection.

Molecular diagnosis. Differing in the 16S gene from 
other species of the belyaevi-complex in the nucleotide A 
(position 219 of the alignment) as well as the nucleotides 

https://zoobank.org/07F6AD09-20C0-4726-B3B7-774BCFC5785F
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G (103), A (211), T (217), C (232), G (256), T (328), A 
(349), C (364), C (370), C (442), A (469), C (499), and C 
(571) of the COI gene.

Description. Male. Body (Figs 1A, 14B) length 2.3 
width; oval; anterior body length (Ceph–Prn 4) 0.84 pos-
terior body length (Prn 5–Plt); lateral margin continuous.

Cephalothorax (Figs 1A, 14B, D) length 0.28 width, 
0.07 body length, width 0.56 body width; frontal margin 

width 0.53 Ceph width; rostrum curved upwards, basally 
with dorsal bulge.

Pereonite 1 (Figs 1A, 14B) posterior tergite margin 
through Prn 5 anterior tergite margin delicately serrated, 
setose; Prn 2–4 anterolateral angles slightly projecting; 
Prn 2–4 posterolateral angles slightly projecting; Prn 4 
lateral margin length 0.89 Prn 5 lateral margin length; Prn 
5 anterolateral angle not projecting, rectangular.

Figure 14. Haploniscus hades sp. nov. female paratype, KBII Hap213 (A, C); male holotype KBII Hap137 (B, D). A, B. Habitus, 
dorsal view; C, D. Head, lateral view. Scale bars:  0.5 mm.
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Figure 15. Haploniscus hades sp. nov. male holotype, KBII Hap137. A. Antenna II; B. Antenna I; C. Pereopod I; D. Pereopod II; 
E. Pereopod VI. Scale bar:  0.4 mm.
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Figure 16. Haploniscus hades sp. nov. male holotype, KBII Hap137. A. Maxillipeds; B. Right mandible; C. Left mandible; 
D. Maxilla II; E. Maxilla I; F. Maxillipeds, detail of distomedial margins of endites; G. Right mandible, detail of incisor and molar 
process; H. Left mandible, detail of incisor, lacinia mobilis, and molar process. Scale bars:  0.1 mm.
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Figure 17. Haploniscus hades sp. nov. male holotype, KBII Hap137. A. Pleopod I; B. Pleopod II, dorsal view; C. Pleopod II, ventral 
view; Pleopod III; D. Pleopod IV; E. Pleopod V. Scale bar:  0.25 mm.

Pleotelson (Figs 1A, 14B, 26F) length 0.75 
width, 0.27 body length, trapezoidal, posterior mar-
gin concave; tergite surface tuberculate, less distinct 
than in remaining body; with posterolateral tergal 
ridge on posterolateral process and posterior margin 

tergal plates projecting above uropods; posterolat-
eral processes minute, 0.04 Plt length, straight, ori-
ented posteriorly.

Antenna I (Fig. 15B) length 0.17 body length; flagel-
lum with 6 articles.
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Antenna II (Fig. 15A) length 0.67 body length; article 
3 dorsal projection hook-shaped, projection length 0.39 
article 3 length; article 5 projection length 0.26 article 5 
length; flagellum with 16 articles.

Mandible (Fig. 16B, C) incisor with 6 cusps, left Md 
lacinia mobilis with 5 cusps.

Maxillipeds (Fig. 16A) with 3 coupling hooks each.
Pereopod I (Fig. 15C) length 0.41 body length. PIII 

length 0.53 body length. PIV length 0.54 body length. PV 
length 0.67 body length. PVI (Fig. 15E) length 0.70 body 
length. PVII length 0.69 body length; P lengths gradually 
increasing from PI to PVI, PVII shorter than PVI.

Pleopod I (Figs 17A, 26F) medial lobes convexly 
rounded, tapering to an obtuse point; distally with hook-
shaped projection; separated at the apex by a narrow gap.

Pleopod II (Fig. 17B, C) protopod elongated, suboval; 
endopod stylet 2.0 protopod length.

Female. Differs from male in the following characters:
Body (Fig. 14A) length 2.4 width; anterior body length 

(Ceph–Prn 4) 1.0 posterior body length (Prn 5–Plt).
Cephalothorax (Fig. 14A, C) length 0.52 width, 0.14 

body length, width 0.63 body width; frontal margin width 
0.55 Ceph width.

Pereonite 4 (Fig. 14A) lateral margin length 0.93 Prn 
5 lateral margin length.

Pleotelson (Figs 14A, 26E) length 0.75 width, 0.25 
body length, posterior margin straight; posterolateral pro-
cesses 0.08 Plt length.

Antenna I (Fig. 14A) length 0.15 body length; flagel-
lum with 4 articles.

Antenna II (Fig. 14A) length 0.70 body length; flagel-
lum with 11 articles.

Operculum (Fig. 26E) length 1.1 width, 0.74 Plt 
length; distal margin with numerous, evenly distributed 
long setae; lateral margins with up to 3 short setae each.

Haploniscus kerberos Knauber & Riehl, sp. nov.
https://zoobank.org/29F19A6D-3FCA-4F9E-9454-170905F09E5E
Figs 18–21, 26

Holotype. KBII Hap136, adult male (stage VI), 3.1 mm, 
SMF 56418.

Paratypes. KBII Hap122, adult female (stage IV; ge-
nome), SMF 56405; KBII Hap123, adult female (stage 
IV), 2.4 mm, SMF 56406.

Type locality. St. SO250–010, RV “Sonne”, KuramBio 
II expedition, EBS, 5120 m, 43°49.43'N, 151°46.96'E, 
Northwest Pacific, abyssal plains southeast of the Ku-
ril-Kamchatka Trench.

Further records. St. LV71–10–06: SKB Hap13 
(manca) MIMB 50318; St. LV71–10–07: SKB Hap01 
(ovigerous female) SMF 56518, SKB Hap22 (adult 
male) SMF 56539, SKB Hap37 (adult male) MIMB 
50319; St. SO250–008: KBII Hap200 (manca) SMF 
56482, KBII Hap219 (adult female) SMF 56501, KBII 
Hap229 (manca) SMF 56511; St. SO250–010: KBII 
Hap119 (adult male) SMF 56402, KBII Hap120 (adult 

male) SMF 56403, KBII Hap121 (adult female) SMF 
56404, KBII Hap135 (ovigerous female) SMF 56417, 
KBII Hap228 (manca) SMF 56510; St. SO250–065: 
KBII Hap211 (manca) SMF 56493, KBII Hap212 
(manca) SMF 56494; St. SO250–085: KBII Hap222 
(adult male) SMF 56504, KBII Hap223 (adult male) 
SMF 56505, KBII Hap224 (adult male) SMF 56506; 
St. SO250–087: KBII Hap218 (ovigerous female) SMF 
56500, KBII Hap225 (adult male) SMF 56507, KBII 
Hap235 (ovigerous female) SMF 56517.

Distribution. Northwest Pacific, abyssal regions ad-
jacent to the Kuril-Kamchatka Trench, depth 4469–5755 
m. Visualized in Fig. 27.

Etymology. As a noun in apposition, the epithet “ker-
beros” refers to “Kerberos” (Ancient Greek Κέρβερος) 
from Greek mythology, the creature guarding the gates 
of the underworld. This name relates to this species’ 
distributional range, which, according to the available 
data, is limited to the abyssal plains adjacent to the hadal 
Kuril-Kamchatka Trench.

Synonymy. Haploniscus KKT abyssal (see Knauber 
et al. 2022).

Diagnosis. Haploniscus kerberos sp. nov. is high-
ly similar to H. hades sp. nov. in also possessing the 
characteristic Plt shape with posterolateral tergal ridg-
es terminating on the posterolateral processes and the 
posterior margin tergal plates projecting above the 
uropods. It differs from its sister species in the follow-
ing characters: rostrum basally without dorsal bulge in 
males (basally with dorsal bulge in H. hades sp. nov.) 
and AII article 3 dorsal projection triangular (hook-
shaped in H. hades sp. nov.).

Molecular diagnosis. differing in the 16S gene from 
other species of the belyaevi-complex in the nucleotides 
G (position 173 of the alignment) and G (228), as well as 
the nucleotides T (61), C (91), C (298), G (346), G (430), 
G (607), T (625), and G (649) of the COI gene.

Description. Male. Body (Fig. 18B) length 2.5 width; 
oval; anterior body length (Ceph–Prn 4) 1.1 posterior 
body length (Prn 5–Plt); lateral margin continuous.

Cephalothorax (Fig. 18B, D) length 0.35 width, 0.08 
body length, width 0.59 body width; frontal margin width 
0.54 Ceph width; rostrum curved upwards.

Pereonite 1 (Fig. 18B) posterior tergite margin 
through Prn 5 anterior tergite margin delicately serrated, 
setose; Prn 2–4 anterolateral angles slightly projecting; 
Prn 2–4 posterolateral angles slightly projecting; Prn 4 
lateral margin length 0.92 Prn 5 lateral margin length; Prn 
5 anterolateral angle not projecting, rectangular.

Pleotelson (Figs 18B, 26D) length 0.68 width, 0.22 
body length, trapezoidal, posterior margin concave; terg-
ite surface tuberculate, less distinct than in remaining 
body; with posterolateral tergal ridge on posterolater-
al process and posterior margin tergal plates projecting 
above uropods; posterolateral processes minute, 0.09 Plt 
length, straight, oriented posteriorly.

Antenna I (Fig. 19B) length 0.20 body length; flagel-
lum with 6 articles.

https://zoobank.org/29F19A6D-3FCA-4F9E-9454-170905F09E5E
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Antenna II (Fig. 19A) length 0.77 body length; arti-
cle 3 dorsal projection triangular, projection length 0.31 
article 3 length; article 5 projection length 0.22 article 5 
length; flagellum with 16 articles.

Mandible (Fig. 20B, C) incisor with 5 cusps, left Md 
lacinia mobilis with 4 cusps.

Maxillipeds (Fig. 20A) with 3 coupling hooks each.

Pereopod I (Fig. 19D) length 0.43 body length. PVI 
(Fig. 19C) length 0.70 body length; P lengths gradually 
increasing from PI to PVI, PVII shorter than PVI.

Pleopod I missing.
Pleopod II (Fig. 21A, B) protopod elongated, suboval; 

endopod stylet 2.0 protopod length.
Female. Differs from male in the following characters:

Figure 18. Haploniscus kerberos sp. nov. female paratype, KBII Hap123 (A, C); male holotype KBII Hap136 (B, D). A, B. Habitus, 
dorsal view; C, D. Head, lateral view. Scale bars:  0.5 mm.



Zoosyst. Evol. 101 (2) 2025, 813–853

zse.pensoft.net

839

Figure 19. Haploniscus kerberos sp. nov. male holotype, KBII Hap136. A. Antenna II; B. Antenna I; C. Pereopod VI; D. Pereopod 
I. Scale bar:  0.4 mm.

Body (Fig. 18A) length 2.7 width; anterior body length 
(Ceph–Prn 4) 0.94 posterior body length (Prn 5–Plt).

Cephalothorax (Fig. 18A, C) length 0.50 width, 0.12 
body length, width 0.66 body width; frontal margin width 
0.55 Ceph width.

Pereonite 4 (Fig. 18A) lateral margin length 0.80 Prn 
5 lateral margin length.

Pleotelson (Figs 18A, 26C) length 0.84 width, 0.24 body 
length, posterior margin rounded, convex; with posterolater-

al tergal ridge between uropod insertion and posterolateral 
process; posterolateral processes short, 0.23 Plt length.

Antenna I (Fig. 18A) length 0.14 body length; flagel-
lum with 4 articles.

Antenna II (Fig. 18A) length 0.67 body length; flagel-
lum with 12 articles.

Operculum (Fig. 26C) length 1.1 width, 0.75 Plt 
length; distal margin with numerous, evenly distributed 
long setae; lateral margins with 2 short setae each.
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Figure 20. Haploniscus kerberos sp. nov. male holotype, KBII Hap136. A. Maxillipeds; B. Right mandible; C. Left mandible; 
D. Maxilla II; E. Maxilla I; F. Left maxilliped, detail of distomedial margin of endite; G. Right maxilliped, detail of distomedial 
margin of endite; H. Right mandible, detail of incisor and molar process; I. Left mandible, detail of incisor, lacinia mobilis, and 
molar process. Scale bars:  0.1 mm.
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Haploniscus nyx Knauber & Riehl, sp. nov.
https://zoobank.org/3AA34260-5C82-45B8-BC35-3779AEE6657E
Figs 22–26

Holotype. SKB Hap34, adult male (stage VI), 3.4 mm, 
MIMB 50320.

Paratypes. SKB Hap21, adult female (stage IV), 3.0 
mm, MIMB 50321.

Type locality. St. LV71–10–07, RV “Akademik M. 
A. Lavrentyev”, SokhoBio expedition, EBS, 4469 m, 
46°07.8'N, 152°10.3'E, Northwest Pacific, abyssal branch 
of the Kuril-Kamchatka Trench into the Bussol Strait.

Further records. St. LV71–10–07: SKB Hap35 (adult 
male), SMF 56552.

Distribution. Only known from type locality. North-
west Pacific, abyssal region adjacent to the Kuril-Kam-
chatka Trench to the northwest, depth 4769 m. Visualized 
in Fig. 27.

Etymology. The epithet “nyx,” a noun in apposition, is 
derived from “Nyx” (Ancient Greek Νύξ), the goddess of 
the night in Greek mythology.

Synonymy. Haploniscus SO-WTA (see Knauber et 
al. 2022).

Diagnosis. Haploniscus nyx sp. nov. differs from other 
species of the belyaevi-complex in the following char-
acter: pleotelson posterior margin concave in males; Plp 
I medial lobes convexly rounded, tapering to an obtuse 
point, distally without a hook-shaped protrusion.

Molecular diagnosis. differing in the 16S gene from 
other species of the belyaevi-complex in the nucleotides 
G (position 25 of the alignment) and C (312) as well as 
the nucleotides C (124), G (148), C (193), T (206), C 
(304), G (334), C (346), G (481), T (496), C (508), C 
(520), G (553), G (556), and C (628) of the COI gene.

Description. Male. Body (Fig. 22B) length 2.2 width; 
subrectangular; anterior body length (Ceph–Prn 4) 0.99 pos-
terior body length (Prn 5–Plt); lateral margin continuous.

Cephalothorax (Fig. 22B, D) length 0.30 width, 0.07 
body length, width 0.55 body width; frontal margin width 
0.46 Ceph width; rostrum curved upwards.

Pereonite 1 (Fig. 22B) posterior tergite margin through 
Prn 5 anterior tergite margin delicately serrated, setose; 

Figure 21. Haploniscus kerberos sp. nov. male holotype, KBII Hap136. A. Pleopod II, dorsal view; B. Pleopod II, ventral view; 
C. Pleopod III; D. Pleopod IV; E. Pleopod V. Scale bar:  0.25 mm.

https://zoobank.org/3AA34260-5C82-45B8-BC35-3779AEE6657E


zse.pensoft.net

Knauber, H. et al.: Description of the Haploniscus belyaevi species complex842

Figure 22. Haploniscus nyx sp. nov. female paratype, SKB Hap21 (A, C); male holotype SKB Hap34 (B, D). A, B. Habitus, dorsal 
view; C, D. Head, lateral view. Scale bars:  0.5 mm. Due to pronounced body curvature, the habitus drawing of the female paratype 
was prepared by two separate drawings, stitching them together along the illustrated line.
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Figure 23. Haploniscus nyx sp. nov. male holotype, SKB Hap34. A. Antenna II; B. Antenna I; C. Pereopod I; D. Pereopod II; 
E. Pereopod VI. Scale bars:  0.4 mm.
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Prn 2–5 anterolateral angles slightly projecting; Prn 1–4 
posterolateral angles slightly projecting; Prn 4 lateral 
margin length 1 Prn 5 lateral margin length.

Pleotelson (Figs 22B, 26L) length 0.72 width, 0.23 body 
length, trapezoidal, posterior margin concave; tergite surface 

smooth; with posterolateral tergal ridge between uropod in-
sertion and posterolateral process; posterolateral processes 
minute, 0.13 Plt length, straight, oriented posteriorly.

Antenna I (Fig. 23B) length 0.16 body length; flagel-
lum with 5 articles.

Figure 24. Haploniscus nyx sp. nov. male holotype, SKB Hap34. A. Maxillipeds; B. Right mandible; C. Left mandible; D. Maxilla 
II; E. maxilla I; F. Maxillipeds, detail of distomedial margins of endites; G. Right mandible, detail of incisor and molar process; 
H. Left mandible, detail of incisor, lacinia mobilis, and molar process. Scale bars:  0.1 mm.
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Antenna II (Fig. 23A) length 0.61 body length; arti-
cle 3 dorsal projection triangular, projection length 0.36 
article 3 length; article 5 projection length 0.23 article 5 
length; flagellum with 15 articles.

Mandible (Fig. 24B, C) incisor with 5 cusps, left Md 
lacinia mobilis with 4 cusps.

Maxillipeds (Fig. 24A) with 3 coupling hooks each.
Pereopod I (Fig. 23C) length 0.37 body length. PII 

(Fig. 23D) length 0.45 body length. PIII (Fig. 23E) 
length 0.52 body length. PV length 0.65 body length. 

PVI length 0.70 body length; P lengths gradually increas-
ing from PI to PVI, PVII shorter than PVI.

Pleopod I (Figs 25A, 26L) medial lobes convexly 
rounded, tapering to an obtuse point; adjoining at the apex.

Pleopod II (Fig. 25B, C) protopod semi-circular, with 
distal lobe extending beyond protopod distal margin; en-
dopod stylet 2.1 protopod length.

Female. Differs from male in the following characters:
Body (Fig. 22A) length 2.1 width; oval; anterior body 

length (Ceph–Prn 4) 0.98 posterior body length (Prn 5–Plt).

Figure 25. Haploniscus nyx sp. nov. male holotype, SKB Hap34. A. Pleopod I; B. Pleopod II, ventral view; C. Pleopod II, dorsal 
view; D. Pleopods III; E. Pleopod IV; F. Pleopod V. Scale bar:  0.25 mm.
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Figure 26. Comparison of pleotelson shapes amongst adult male and female members of the Haploniscus belyaevi species complex 
(CLSM). H. erebus sp. nov. female (A) and male (B) from Knauber et al. (2022); H. kerberos sp. nov. female (C) and male (D); 
H. hades sp. nov. female (E) and male (F); H. belyaevi female (G) and male (H); H. apaticus sp. nov. female (I) and male (J); 
H. nyx sp. nov. female (K) and male (L). Scale bars:  0.5 mm.
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Figure 27. Distribution of haploniscid species of the belyaevi-complex in the greater Kuril-Kamchatka Trench and Sea of Okhotsk 
area of the Northwest Pacific. Stars indicate each species type locality.

Cephalothorax (Fig. 22A, C) length 0.46 width, 0.12 
body length, width 0.55 body width; frontal margin width 
0.46 Ceph width.

Pereonite 4 (Fig. 22A) lateral margin length 1.05 Prn 
5 lateral margin length.

Pleotelson (Figs 22A, 26K) length 0.83 width, 0.27 
body length, posterior margin rounded, convex; postero-
lateral processes short, 0.19 Plt length.

Antenna I (Fig. 22A) length 0.16 body length; flagel-
lum with 4 articles.

Antenna II (Fig. 22A) length 0.50 body length; flagel-
lum with 15 articles.

Operculum (Fig. 26K) length 0.98 width, 0.66 Plt 
length; distal margin with numerous, evenly distributed 
long setae; lateral margins with fewer, evenly distributed 
short setae.

Identification key to the species of the Haploniscus belyaevi species complex based on adult male 
stages

1	 Anterolateral angle of  Prn 5 not projecting; Plt posterior margin with tergal plates projecting above uropods, covering 

them almost completely from dorsal view; Plt with posterolateral tergal ridge terminating on posterolateral process; 

Plp II elongated, suboval, without distal lobe extending beyond protopod distal margin.............................................. 2

–	 Anterolateral angle of  Prn 5 with minute acute projection; Plt posterior margin without projecting tergal plates, uropods 

clearly visible from dorsal view; Plt with posterolateral tergal ridge terminating between uropod insertion and postero-

lateral process; Plp II semi-circular, with distal lobe extending beyond protopod distal margin................................... 3

2 (1)	 Rostrum basally with pronounced dorsal bulge; AII article 3 dorsal projection hook-shaped.......Haploniscus hades sp. nov.

–	 Rostrum basally without dorsal bulge; AII article 3 dorsal projection triangular..................Haploniscus kerberos sp. nov.

3 (1)	 Rostrum straight................................................................................................................. Haploniscus erebus sp. nov.

–	 Rostrum curved upwards........................................................................................................................................... 4

4 (3)	 Rostrum anteriorly flat; Prn 1 anterolateral angle with minute, acute projection; Prn 1 anterior margin delicately serrat-

ed, setose; Plt rectangular, posterolateral processes curved.....................................Haploniscus belyaevi Birstein, 1963

–	 Rostrum anteriorly not flat; Prn 1 anterolateral angle not projecting; Plt trapezoidal, posterolateral processes straight....... 5

5 (4)	 Lateral margin of  Prn 4 longer than of  Prn 5; Plt posterior margin convex, posterolateral processes oriented postero-

laterally; PV–VII lengths distinctly exceeding PI–IV lengths; Plp I medial lobes subtriangular, projecting caudolaterally.

........................................................................................................................................Haploniscus apaticus sp. nov.

–	 Prn 4 and Prn 5 lateral margins of  equal length; Plt posterior margin concave, posterolateral processes oriented poste-

riorly; P lengths gradually increasing from PI to PVI; Plp I medial lobes convexly rounded, tapering to an obtuse point.

............................................................................................................................................... Haploniscus nyx sp. nov.
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Geometric morphometrics

The canonical variate analysis of the pleotelson shapes 
of H. kerberos sp. nov., H. hades sp. nov., and H. be-
lyaevi revealed the distinction of six groups defined 
by the species and sex of the analyzed specimens 
(Fig. 28). A Procrustes ANOVA confirmed that the con-
ducted pleotelson shape analysis was highly significant 
(p < 0.01%). The male pleotelson shapes of H. ker-
beros sp. nov. and H. hades sp. nov. are quite similar, 
yet distinct, as indicated by their close positioning next 
to one another, while H. belyaevi is far off. The latter 
species also exhibits the strongest differentiation be-
tween male and female pleotelson shapes of any of the 
three analyzed species. The female pleotelson shape of 
H. belyaevi is much more similar to the ones of the other 
female specimens of H. kerberos sp. nov. and H. hades 
sp. nov. than to its respective males. For H. kerberos sp. 
nov. and H. hades sp. nov., male and female specimens 
are also located much closer to one another.

Genomics

The resulting nuclear genome assemblies are very frag-
mented, which is expected given their respective low 
coverage. Statistics of the final assemblies after filtering 
are shown in Table 4.

All assembled mitochondrial genomes contain the ex-
pected 13 protein-coding genes and two rRNAs. The gene 
order is conserved among the assembled mitochondrial 
genomes and references, with the sole exception of KBII 
Hap154, belonging to Haploniscus hydroniscoides, having 
ND6 and 16S rRNA switched (Fig. 29A; not observed in 
all references) as well as 12S rRNA before ND1 (Fig. 29B; 
only observed in the reference of Ichthyoxenos japonensis).

Levels of intraspecific divergence within the belyae-
vi-complex ranged between 5.5 and 20.5% (Table 5). In 
comparison, H. hydroniscoides scored higher p-distances 
in relation to the belyaevi-complex, ranging between 36.1 
and 36.7%. Interspecific divergence to the two outgroup 
species of Notopais amounted to 51.7–52%.

Table 4. Statistics of the de novo assemblies after filtering.

 Sample KBII Hap104 KBII Hap122 KBII Hap154 SKB Hap04 SKB Hap48 SKB Hap49
 Species H. hades 

sp. nov.
H. kerberos 

sp. nov.
H. hydroniscoides H. belyaevi H. apaticus 

sp. nov.
H. erebus 
sp. nov.

 Assembler Spades Spades Spades Platanus Spades Platanus
 #contigs 647436 610536 568443 26068249 698293 26259349
 Total length 877079199 916542958 776628239 1667875350 699113445 2126489036
 N50 3054 3254 3931 875 2107 1036
 GC (%) 32.46 32.52 33.24 32.14 31.93 32.16
 BUSCO 
arthropoda _
odb10 (N = 1013)

C:24.5% [S:24.0%, 
D:0.5%], F:38.9%, 

M:36.6%

C:24.2% [S:23.5%, 
D:0.7%], F:42.3%, 

M:33.5%

C:28.4% [S:26.5%, 
D:1.9%], F:38.0%, 

M:33.6%

C:9.1% [S:9.0%, 
D:0.1%], F:34.0%, 

M:56.9%

C:19.6% [S:19.3%, 
D:0.3%], F:39.2%, 

M:41.2%

C:12.0% [S:12.0%, 
D:0.0%], F:37.3%, 

M:50.7%

Figure 28. Scatter plot displaying the geometric morphometric analyses of the pleotelson shape from H. belyaevi, H. kerberos sp. 
nov., and H. hades sp. nov. for both sexes. The underlying data for this analysis stem from landmarking the pleotelson outline from 
a ventral view using CLSM images and photographs, as illustrated on the right



Zoosyst. Evol. 101 (2) 2025, 813–853

zse.pensoft.net

849

Figure 29. Overview of the mitochondrial genome alignment. The alignments were created from assembled sequences and available 
references in the regions of ND6 and 16S rRNA (A) as well as ND1 and 12S rRNA (B). Hap04 = H. belyaevi; Hap48 = H. apaticus 
sp. nov.; Hap49 = H. erebus sp. nov.; Hap104 = H. hades sp. nov.; Hap122 = H. kerberos sp. nov.; Hap154 = H. hydroniscoides.

Table 5. Interspecific divergence within the belyaevi-complex and outgroup species. Uncorrected p-distances between mitogenomes 
of the analyzed belyaevi-complex members, H. hydroniscoides and two outgroup species of the munnopsid genus Notopais.

Taxon H. hades 
sp. nov.

H. kerberos 
sp. nov.

H. belyaevi H. apaticus 
sp. nov.

H. erebus 
sp. nov.

H. hydro- 
niscoides

Notopais 
sp. c

H. kerberos sp. nov. 0.066
H. belyaevi 0.205 0.198
H. apaticus sp. nov. 0.204 0.199 0.055
H. erebus sp. nov. 0.203 0.197 0.154 0.156
H. hydroniscoides 0.363 0.361 0.367 0.364 0.361
Notopais sp. c 0.598 0.595 0.597 0.598 0.593 0.567
Notopais sp. p 0.517 0.517 0.518 0.52 0.52 0.497 0.489

Discussion
The present study builds upon the efforts of Knauber 
et al. (2022), which laid the groundwork for delimi-
tating the closely related species of the Haploniscus 
belyaevi species complex using integrative taxonomy. 
The close relationships and corresponding overlapping 

morphological variation of these species made it nec-
essary to reach beyond traditional taxonomic con-
cepts for the Haploniscidae to successfully delineate 
the members of the belyaevi-complex. Our findings 
demonstrate that the novel species described herein can 
be told apart more or less clearly based on morphology 
and molecular data.
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Morphological and molecular variation within 
the belyaevi-complex

The application of reciprocal illumination (Hennig 1965; 
Lienau et al. 2006) in the belyaevi-complex revealed 
that the primary morphological distinguishing features 
comprise the shapes of the antennae, the cephalothorax 
(particularly the rostrum), and the pleotelson (specifically 
the posterolateral processes). Conversely, other anatom-
ical features, such as the pleopods III–V or the mouth-
parts, have historically been described in greater detail, 
yet reportedly exhibit comparatively small variation in 
the herein described species and the Haploniscidae as a 
whole (Park 2000; Leese and Brenke 2005; e.g., Bröke-
land 2010a). While these appendages are illustrated here-
in to allow for future investigations, their description was 
shortened as currently their diagnostic value remains low. 
Instead, the species descriptions were complemented with 
molecular data using barcode-based molecular diagnoses 
and mitogenomic data. Levels of interspecific divergence 
between members of the belyaevi-complex using mitog-
enomic data were of similar magnitude as the ones using 
COI barcode data (compare Knauber et al. 2022) with 
slight deviations. The most notable difference between 
interspecific divergence levels based on mitogenomic and 
COI barcode data is found between the belyaevi-complex 
and H. hydroniscoides, which served as an outgroup in 
the study from 2022 and herein: interspecific divergence 
was over 10% higher between those two groups in the 
mitogenomic data than in the COI data.

Implications for the taxonomy of the 
Haploniscidae

The phenotypic plasticity of the belyaevi-complex is in 
line with the observation of ontogenetic changes and 
sexual dimorphism observed in various other studies on 
haploniscid taxonomy (Brökeland and Raupach 2008; 
Brökeland 2010b; Brix et al. 2011; Knauber et al. 2022). 
It underscores the importance of integrative approaches, 
including the combined consideration of morphological 
and molecular data as well as novel analysis techniques. 
As species complexes are relatively common among the 
Haploniscidae (Brökeland and Raupach 2008; Bröke-
land 2010a; Knauber et al. 2022), such methodologically 
broad attempts to uncover their diversity seem essential.

The Haploniscidae, especially the genus Haploniscus, 
reportedly require substantial taxonomic revision (Lin-
coln 1985; Brökeland 2010a). Historically, taxonomic 
work on this group has relied on very detailed and exten-
sive descriptions of morphological characters, many of 
which as of now seem to have low or no diagnostic and 
species delimitating value. Following these standards to 
describe everything in great detail renders the description 
of novel species into a time-consuming endeavor. This 
issue is further exacerbated by a large number of hap-
loniscid species still awaiting description (unpublished 
data). In order to resolve the haploniscid taxonomy and 

complement the species catalogue of this family, future 
studies should, therefore, carefully evaluate the informa-
tion content and diagnostic power of the wide range of 
available data to effectively achieve these aims.

Complementing the belyaevi-complex

Preliminary data from recent sampling campaigns in the 
North Pacific Aleutian and Japan Trenches in the course of 
the AleutBio (Brandt 2022) and Hakuho Maru campaigns 
(Brandt et al. 2024) indicate that the belyaevi-complex also 
occurs there (Knauber, unpublished data). Haploniscid 
specimens bearing the distinct distal spine on article 5 of 
the second antenna have been recovered from both of these 
trenches. Their specific taxonomic affiliation, whether they 
pertain to the species treated here or represent novel mem-
bers of the belyaevi-complex, remains unclear so far.

Similarly, Gamó (1989) illustrated an immature spec-
imen from the Okinawa Trough, also possessing the 
characteristic spine on the second antenna. Due to the 
ontogenetic variability of haploniscid isopods, a species 
assignment of this juvenile specimen based solely on 
these illustrations is impossible. Unfortunately, scruti-
nizing this specimen further is unfeasible as it has been 
destroyed during analysis. Regardless, this record shows 
the biogeographic range of the belyaevi-complex extends 
way beyond the greater KKT area.

Outlook

The species composition and biogeographic distribution 
of the belyaevi-complex will be complemented based 
on novel specimens in the foreseeable future. Given the 
belyaevi-complex’s prevalence in the NWP, its composi-
tion and distinct distribution (Knauber et al. 2022) raise 
questions about how these closely related species dis-
persed and differentiated. Studying the belyaevi-complex 
in an integrative context on a larger scale might thus pro-
vide valuable insights into the processes and underlying 
factors shaping benthic faunal differentiation and distri-
bution patterns in the deep NWP.

Conclusion

The species of the Haploniscidae described herein belong 
to a complex of closely related species – the first of its kind 
reported for this isopod family from the Northwest Pacific 
Ocean. While morphologically diagnostic characters are 
mostly limited to the relatively distinct adult males, these 
species exhibit varying biogeographical ranges tied to 
large-scale bathymetric features. New means of morpho-
logical and molecular methods, including the first mitoge-
nomic data for haploniscid isopods, aided in their delinea-
tion and might be beneficial for future taxonomic studies 
on the to-be-revised Haploniscidae and the study of species 
differentiation in the abysso-hadal Northwest Pacific.
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Data availability statement
The associated (meta-)data to these haploniscid records, 
made available by Knauber et al. (2022) in the Bar-
code of Life Data System (BoLD System; Ratnasing-
ham and Hebert 2007) available at dx.doi.org/10.5883/
DS-NWPHA22, GenBank (Benson et al. 2012) acces-
sion numbers OM782497 to OM782662, National Cen-
ter for Biotechnology Information (NCBI, (Sayers et al. 
2022) available at BioProject PRJNA1100257, Ocean 
Biogeographic Information System (OBIS; Grassle 
2000) available at https://ipt.iobis.org/obis-deepsea/re-
source?r=deep-sea_haploniscid_isopods and Zenodo 
(European Organization For Nuclear Research, Ope-
nAIRE 2013) available at http://doi.org/10.5281/zeno-
do.6553796, will be updated accordingly.
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