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Abstract

The original description of Travisia chinensis Grube, 1869 was incomplete, leading to confusion with
other species. To clarify the status of this species, we provide a redescription of, and remarks on,
T’ chinensis based on an examination of the type specimen. We also describe Travisia amoyanus sp. nov.,
collected from Xiamen (Amoy), China, and originally identified as 7" chinensis by Monro (1934). The new
species can be distinguished from its congeners by a combination of the following characters: the total
number of segments (34 or 35) and chaetigers (33 or 34), parapodial lappets first from chaetiger 15, and
a pygidium with a large ventral triangular cirrus and about six encircling lateral cirri. Genetic distances
and phylogenetic analyses based on the mitochondrial (168 rRNA) and nuclear (185 rRNA) genes support
the identity of the new species.
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Introduction

Currently, the polychaete family Travisiidae Hartmann-Schroder, 1971 contains a sin-
gle genus, 7ravisia Johnston, 1840, which includes 37 recognized species (Read and
Fauchald 2022). Travisia is easily recognized by its noticeably fetid odor which makes
them known as stinkworms. Because their external features are very simple, the taxo-
nomic characters are mainly based on quantitative morphological characters, such as
the total number of segments, chaetigers, branchiae, and pygidial lobes (Dauvin and
Bellan 1994; Rizzo and Salazar-Vallejo 2020). Although some reviews (Dauvin and
Bellan 1994; Augener 1922) and regional studies (e.g., Hartman 1969; Yang and Sun
1988; Maciolek and Blake 2006) had been conducted on Travisia, there are still many
species with incomplete descriptions, and species boundaries need to be re-evaluated.

Travisia chinensis Grube, 1869 was originally described based on a single specimen
collected from Chinese waters, but the exact type locality was not given. Later, Augener
(1922) redescribed 7. chinensis based on the type material and considered 7ravisia
olens Ehlers, 1879, T. kerguelensis McIntosh, 1885, and 7. chinensis as the same spe-
cies, based on their similar number of segments. Unfortunately, none of these authors
provided illustrations, and some main characters (e.g., the number of branchiae, and
the position and shape of parapodia lappets) were not clearly described. Since these
early descriptions, Monro (1934) identified a specimen collected from Amoy (Xiamen)
as 1. chinensis based on Augener’s (1922) statement. However, the main characters of
1" chinensis sensu Monro, 1934 are not consistent with Grube and Augener’s descrip-
tions, mainly differing in the number of chaetigers (33 or 34 vs 29) and the number
of segments (34 or 35 vs 30). Travisia chinensis has not been recorded anywhere since
its original description (Dauvin and Bellan 1994) and has rarely been compared with
other Travisia species by subsequent authors. To clarify the taxonomic confusion, we
examined the holotype of 7. chinensis (ZMB 0629) deposited in Zoological Museum,
Berlin (ZMB) with the help of Dr Birger Neuhaus. Detailed descriptions of 7. chinensis
are provided and compared with the related species.

The first author examined all materials of 77avisia deposited in the Marine Biologi-
cal Museum (MBM) of the Chinese Academy of Sciences (IOCAS). Newly collected
Travisia specimens revealed that the specimens from the coastal region of Xiamen agree
well with 7. chinensis sensu Monro (1934) in most morphological characters, such as
body with 33 or 34 chaetigers and parapodial lappets present from chaetiger 15. In ad-
dition, both our materials and Monro’s specimen were collected from Amoy (Xiamen),
southern East China Sea. In this study, we consider them as a new species to science,
Travisia amoyanus sp. nov.

Our study aims to provide redescriptions and comments on the rarely known
1 chinensis Grube, 1869, as well as to erect a new species, 1. amoyanus sp. nov., collect-
ed from Xiamen Fujian, China. To confirm the taxonomic status of the new species, we
studied the morphology of the specimens and performed phylogenetic analyses based
on partial sequences of 765 7RNA and 185 rRNA genes. We also provide the 285 rRNA

gene sequence of this new species.
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Materials and methods

Specimen collection and morphological study

The type material of 7 chinensis (holotype, ZMB 0629) was examined at the Zoo-
logical Museum, Berlin (ZMB) by Dr Birger Neuhaus in June 2020. Twenty-five
specimens of the undescribed species were collected from the coastal regions of Xia-
men and deposited in the Marine Biological Museum of the Chinese Academy of
Sciences in the Institute of Oceanology in Qingdao, China. Sampling information
of the examined specimens is summarized in the Suppl. material 1: table S1. Methyl
green (MG) stain saturated in 80% ethanol was used to highlight the external mor-
phological characters and characterize MG staining patterns following the methods
of Maekawa and Hayashi (1999). Specimens were observed using a Zeiss Discov-
ery V20 or Motic SMZ-168 stereomicroscope. Macrophotographs of whole animals
were photographed using a Canon EOS 6D Mark II with a 100 mm macro lens or
and Olympus E-M1 Mark II with a 60 mm lens with LED lighting. Micrographs
were taken using an AxioCam 512 digital camera mounted on the microscope. All
image stacks were obtained using Helicon Focus v. 7. To assess intraspecific varia-
tion of morphological characters, for each complete specimen, we measured the total
length (TL), maximum width (at widest segments of the body), counted the total
number of segments and chaetigers, the number of branchiae (including the starting
and end segments of branchiae), and the starting segment of parapodia lateral lap-
pets. A statistical analysis was carried out using Microsoft Excel. The morphological
terminology follows Blake and Maciolek (2020). The definition of the total number
of segments follows the recent proposal of Rizzo and Salazar-Vallejo (2020). The fol-
lowing abbreviations are used: Toc, total number of chaetigers; Tos, total number of
segments; Mob, Maximum of branchiae; Sopl, start of parapodial lappets on chaeti-
ger; Sob, start of branchiae; pr, prostomium; per, peristomium; nuO, nuchal organ;
mo, mouth; br, branchiae; chaet, chaetiger; IntP, interramal pore; Pl, parapodia lateral
lappet; np, nephridial pore; ntc, notochaetae; npc, neurochaetae; Py, pygidium; Ve,
Pygidial ventralmost cirrus; MG, Methyl Green.

DNA extraction, amplification, and sequencing

Genomic DNA was extracted from branchiae or tissue of ethanol-preserved specimens
using the Qiagen DNeasy Blood and Tissue Kit, following the DNeasy Protocol provid-
ed in the manufacturer’s instructions. Two nuclear gene markers: 28S and 18S and one
partial mtDNA gene marker 16S were amplified and sequenced. Polymerase chain reac-
tions (PCR) for the 28S and 18S genes followed the protocols of Glover et al. (2016),
and 16S gene followed the protocols described by Law et al. (2014) and Kobayashi
and Kojima (2021). The primers and PCR annealing temperatures are summarised in
Suppl. material 1: table S2. Polymerase chain reactions (PCR) were conducted in a total
volume of 50 pl containing 25 ul PCR Mix (Dongsheng Biotech Co., Ltd, Guangdong,
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China), 2 pl forward- and reverse-primer each (10 uM), 2 ul template DNA, and 20 pl
ddH20. All PCR reactions were performed in a Veriti 96-Well Thermal Cycler (Applied
Biosystems, Thermo Fisher Scientific). The PCR products were electrophoresed on a
1.5% agarose gel, then Sanger sequencing was performed by Sangon Biotech (Shanghai)
Co., Ltd. SeqMan v. 11.1.0 (DNAStar, WI, USA) was used to assess the forward and
reverse DNA strands of each gene, then blasted in GenBank to check for potential con-
tamination. The newly obtained sequences were submitted to GenBank (http://www.
ncbi.nlm.nih.gov) in the National Centre for Biotechnology Information (NCBI).

Phylogenetic analyses

For phylogenetic comparisons, we used all available 77avisia sequences downloaded
from GenBank and our newly obtained sequences. As outgroups, the sequences of
Ophelia limacine (Rathke, 1843), Scalibregma inflatum Rathke, 1843, and Polyphysia
crassa (Orsted, 1843) were used. All sequences used in this study were listed in Suppl.
material 1: table S3. The online version of MAFFT v. 7 (Katoh et al. 2019) was used
to align multiple sequences of each marker, with default values except for the param-
eter “Adjust direction according to the initial sequence,” which was turned on. The
subsequent phylogenetic analysis steps were performed in PhyloSuite v. 1.2.2 (Zhang
et al. 2020) with the help of its plug-in programs (Gblocks, ModelFinder, Partion-
Finder2, IQ-TREE v. 1.6.8, and MrBayes v. 3.2.6). Gblocks v. 0.91b (Talavera and
Castresana 2007) was used to remove ambiguously aligned sites. Three data sets (168,
18S, and 165+18S) were conducted for the phylogenetic analysis with maximum like-
lihood (ML) and Bayesian inference (BI) analysis. ModelFinder (Kalyaanamoorthy et
al. 2017) and PartionFinder2 were used to select the best-fit model for single gene (16S
or 18S) and the concatenated sequences (16S and 18S) using the Bayesian Informa-
tion Criterion (BIC). ML was performed using IQ-TREE (Nguyen et al. 2015) based
on 10000 ultrafast bootstrap replicates. BI was performed using MrBayes (Ronquist
et al. 2012). Analyses were run for 10 million generations, in which the initial 25000
sampled data were discarded as burn-in. The resulting ML and Bayesian trees were
visualized in iTOL (https://itol.embl.de/).

Nucleotide divergence (p-distance and Kimura2-parameter) over sequence pairs
within and between species of 7ravisia were calculated in MEGA X (Kumar et al. 2018).

Results

Phylogenetic analyses

The results of phylogenetic analyses (ML and BI) based on partial 16S rDNA (417 bp),
18S rDNA (1671 bp), and their concatenated sequences (2088 bp), showed different
topologies and support values, but analyses of ML and BI based on each dataset have
the same topologies.
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Figure |. Maximum likelihood (ML) tree of Travisiidae based on 16S sequences under IM2+F+G4
model, GTR+G+F model was used for Bayesian inference (BI) analysis. Node support values based on
10000 ultrafast bootstraps from ML followed by posterior probability values from BI analyses.

Phylogenetic analysis based on 16S or 18S sequences indicated that 7ravisia
amoyanus sp. nov. was sister to all the other species of Zravisia (BS = 89%, PP = 1.0
and BS = 100%, PP = 1.0, respectively; Figs 1, 2). However, phylogenetic analysis
based on the concatenated sequences showed that 7. amoyanus sp. nov. was sister to the
clade consisting of 7. pupa Moore, 1906, 1. kerguelensis Mclntosh, 1885, 7. zieglerae
Wiklund et al. 2019 and Zravisia sp. (BS = 49%, PP = 0.53), and all the above species
were sister to the clade consisting of 7. sanrikuensis Kobayashi & Kojima, 2021 and
1" brevis Moore, 1923 (Suppl. material 2). The pairwise genetic distances between
1" amoyanus sp. nov. and the other species of 7ravisia ranged from 17.5% to 20.7%
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(Kimura2-parameter) and 15.4-17.9% (uncorrected p-distance) for 16S (Table 1),
3.4-3.9% (Kimura2-parameter) and 3.4-3.8% (uncorrected p-distance) for 18S
(Suppl. material 1: table S4), while the intraspecific distance within 7 amoyanus sp.
nov. was 0.08% for 16S and 0.1% for 18S. Such large genetic distance ranges for 16S
and 18S, much larger than for compared species, were sufficient to distinguish the
1" amoyanus sp. nov. from those species.

10011 0 | Travisia amoyanus sp. nov. MBM287250

! Travisia amoyanus sp. nov. MBM 287243
Travisia brevis AY966901
Travisia pupa HM 746733
Travisia kerguelensis KF511836

100/1.0

30/0.86

90/0.94

81/0.91 Travisia zieglerae MN217512
Travisia sp. MN217511
Ophelia limacina KF511829

wm'ol Scalibregma inflatum AF448163
Polyphysia crassa HM746731

Figure 2. Maximum likelihood (ML) tree based on 18S rRNA gene sequences under TIM3+I+F model,
K2P+I model for Bayesian inference (BI) analysis. Node support values based on 10000 ultrafast boot-

0.01

straps from ML followed by posterior probability values from BI analyses.

Table 1. Pairwise distances using 16S within and among species of 77avisia: values in the lower left corner were
based on the Kimura2-parameter, and in the upper right corner were based on the p-distance model. Note: red
numbers indicate the intraspecific genetic distance (p-distance and Kimura2-parameter show similar value).

Species of Travisia N 1 2 3 4 5 6 7
1 T amoyanus sp. nov. 5 0.001 0.170 0.171 0.179 0.167 0.162 0.154
2 T zieglerae 21 0.195 0.001 0.001 0.058 0.132 0.172 0.151
3 Travisia sp. 10 0.197 0.001 0.001 0.060 0.136 0.172 0.155
4 Travisia sp. NHM 1244 2 0.207 0.061 0.063 0.001 0.109 0.153 0.144
5 T pupa 1 0.191 0.146 0.151 0.118 n/c 0.153 0.127
6 T sanrikuensis 3 0.186 0.198 0.199 0.172 0.174 0.006 0.032
7 T brevis 1 0.175 0.170 0.175 0.160 0.140 0.033 n/c

Taxonomy

Family Travisiidae Hartmann-Schréder 1971

Genus Tiavisia Johnston, 1840

Type species. Travisia forbesii Johnston, 1840.
Diagnosis (based on Rizzo and Salazar-Vallejo 2020). Body subfusiform or
grub-like. No obvious ventral or lateral groove. Segments annulated, with integument



Redescription and new species of Travisia 7

papillated. Prostomium small, conical or truncate, with no eyes and prostomial pro-
cesses. Nuchal organs present. Parapodia reduced to two fascicles of capillary chaetae,
with no dorsal or ventral cirri. Parapodial lappets or lobes present above and below
the fascicles of chaetae in some species. Branchiae present or absent. A series of inter-
ramal sensory organs or pores present between dorsal and ventral fascicles of chaetae.
Nephridial pores present. Pygidium ovoid or cylindrical.

Remarks. Three genera (Dindymenides, Kesunis, and Travisia) were included in the
subfamily Travisiinae Hartmann-Schroder, 1971, and later Dindymenides and Kesunis
were synonymized with 77avisia by Dauvin and Bellan (1994). Blake and Maciolek
(2020) elevated Travisiinae Hartmann-Schroder, 1971 to family Travisiidae, with
Travisia as the only valid genus. However, the synonymization of these three genera by
Dauvin and Bellan (1994) was only based on the morphological study and a molecular
phylogenetic analysis has yet to have been done.

Travisia chinensis Grube, 1869
Fig. 3A-C

Travisia chinensis Grube, 1869: 66; China Sea, North-western Pacific.
Travisia chinensis Augener, 1922: 38—40.

Diagnosis. Body with 30 segments and 29 chaetigers. Branchiae cirriform from
chaetiger 2, more than 25 pairs. Neuropodial lappet from chaetiger 16, notopodial
lappet from chaetiger 19. Annulation pattern of segments: 1-15 triannulate, 16-26
biannulate, 26—30 uniannulate.

Material examined. Holotype. ZMB 00629, Chinese waters (“Chinesische
Gewisser”), Coll. GRUBE.

Description. Body fusiform. Whitish in alcohol. About 30 mm in length (Fig. 3A).
Prostomium twisted, anteriorly pointed (Fig. 3B). The mouth between chaetiger 1 and
chaetiger 2 (Fig. 3B). Branchiae cirriform, except one trifid present chaetiger 10 on
the right side, more than 25 pairs, start on chaetigers 2 and to at least chaetigers 26
(Fig. 3A). Most branchiae shorter than body width.

Chaetigers 1-15 without parapodial lappets. Chaetiger 16 with a small neuropo-
dial lappet, below the bundle of neurochaetae on the right side of the body (Fig. 3C).
Notopodial lappet above the bundle of notochaetae starting on chaetiger 19. Noto-
podial and neuropodial lappets well developed from chaetiger 19, but missing on seg-
ments 29 and 30 (Fig. 3C). Nephridial pores from chaetigers 3—14, the first four and
last four small, the remainder larger (Fig. 3A).

Neuropodial and notopodial chaetal rami well separated. Chaetae arising directly
from body wall, with 29 chaetigers. All chaetae hair-like, smooth and without a fringe.
Interramal pores from the first chaetigers segment to almost all segments except the
last one segment. Segments 2—15 with three annulations, segments 16-26 with two
annulations, last five segments with one annulation (Fig. 3A). Pygidium as long as last
three segments, with about 10 indentations.
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Chaet 16 Chaet 14 0‘] Chaet 9
br

Figure 3. Travisia chinensis Grube, 1866 (holotype, ZMB 0629) A complete specimen in lateral view
B anterior part in lateral view € posterior part in lateral view. Abbreviations: pr, prostomium; nuO,
nuchal organ; mo, mouth; br, branchiae; chaet, chaetiger; IntP, interramal papilla; Pl, parapodia lateral
lappet; np, nephridial pores; Py, pygidium.

Remark. The original description of Travisia chinensis was not detailed. Thus, it was
seldom compared with the other 77avisia species. According to the original description,
1. chinensis has one trifid branchia, while most other 7ravisia species have cirriform
branchiae, except for 7 arborifera Fauvel, 1932 from Indian Ocean and 7. filamentosa
Leén-Gonzdlez, 1998 from California which were reported with strongly branched
branchiae. Some researchers accepted that the trifid branchia might make 7” chinensis a
distinctive species (Kiitkenthal 1887; Fauvel 1932), while according to our observation,
the trifid branchia is also present in a specimen of Travisia cf. pupa from the Yellow Sea
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(unpublished data), which is supposed to have only cirriform branchiae. Therefore, the
presence of one bifid or trifid branchia might actually be an intraspecific variation and
should not be regarded as a valid characteristic in distinguishing 77avisia species.

Travisia chinensis (30 segments, 29 chaetigers) resembles the following six species
in have a similar number of segments and chaetigers (29-31): Travisia amadoi Elias et
al., 2003, Travisia olens Ehlers, 1897, Travisia araciae Rizzo & Salazar-Vallejo, 2020,
Travisia hobsonae Santos, 1977, Travisia brevis Moore, 1923, and Travisia forbesii
intermedia Annenkova, 1937.

Travisia chinensis differs in the start of parapodial lappets (chaetiger 19) from
1. amadoi (chaetiger 12), 7" araciae (chaetiger 13), and 7. hobsonae (chaetiger 1).
Travisia chinensis differs from 7. brevis in the following morphological characters: the
number of branchiae (>25 pairs in 7. chinensis vs 22 pairs in T. brevis); the shape of the
prostomium (conical vs short blunt cone), and segments without parapodial lappets
(last four segments vs last two segments).

Travisia forbesii intermedia and T. olens are not easily distinguished from 7. chinensis
more by lack of information. According to the original description, the former two
lack exact data on the position of parapodial lappets, and a re-examination of the types
of the two species is needed.

Type locality. According to Salazar-Vallejo et al. (2014), the type locality was
probably the coastal waters of Qingdao. Dauvin and Bellan (1994) also stated that the
holotype was from the North-western Pacific. Until now, we have not found any other
specimens of 7. chinensis in the seas of China, based on the materials of MBM.

Travisia amoyanus sp. nov.
https://zoobank.org/0211D399-6360-4932-9AB6-993260F8A26C
Figs 4A-O, SA-H

Travisia chinensis Monro, 1934: 374, fig. 8.

Material examined. Holotype. Complete MBM287243: Xiamen, China, 24°27.14'N,
118°11.19'E, 24 July 2021, ethanol. Paratypes. One complete (MBM193597), two
complete (MBM286089), Xiamen, China, 24°35.04'N, 118°10.09'E, 19 April 1963,
formalin. Five complete (MBM286088), Xiamen, China, 24°26.30'N, 118°10.11'E,
2014-2016, formalin. Four complete (MBM286075), Xiamen, China, 24°30.49'N,
118°16.30'E, 20142016, formalin. One complete (MBM287244), one complete
(MBM287245), one complete (MBM287248), one complete (MBM287249),
one complete (MBM287250), same data as the holotype, ethanol one complete
(MBM287246), one complete (MBM287247), same data as the holotype, formalin.

Diagnosis. Prostomium pointed, conical. Body with 34 or 35 segments and 33 or
34 chaetigers. Branchiae cirriform from chaetiger 2 to chaetiger 28-32. Larger triangu-
lar lateral parapodia lobes or lappets well developed from chaetiger 15. Pygidium with
a larger ventral triangular cirrus and about six lateral cirri around.
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IntP

Figure 4. Travisia amoyanus sp. nov. A—F holotype (MBM287243) H-O paratypes (H MBM193597;
I-K MBM287249; L MBM287248; M-O MBM287244) A—~C living specimen in dorsal, lateral, and
ventral view, respectively D fixed specimen in ventral view E same, in dorsal view F detail of capillary
chaeta G tube H fixed specimen in lateral view I-K alive, in dorsal, lateral, and ventral views, respectively
L alive, in lateral view M=O alive, dorsal, lateral, and ventral views, respectively. Abbreviations: pr, pros-
tomium; per, peristomium; nuO, nuchal organ; mo, mouth; br, branchiae; chaet, chaetiger; IntD, inter-
ramal papilla; Pl, parapodia lateral lappet; np, nephridial pores; ntc, notochaetae; npc, neurochaetae; Py,

pygidium; ac, anal cirri; Ve, Pygidial ventralmost cirrus.

Description. Preserved specimens white to grey, and living specimens reddish
(Fig. 4D, E G). Body length 18.0—45.0 mm (holotype, 30.0 mm) and 2.0-5.6 (holo-
type, 3.0 mm) width at widest segment. Prostomium conical, distally pointed. Eyes
and prostomial processes absent (Fig. 4A—C, H-N). Peristomium with a pair of nuchal



Redescription and new species of Travisia 11

organs (Fig. 4A, H, L). Mouth opening between chaetiger 1 and 2 (Fig. 4C, D, M).
Body surface with fine papillae except the distal part of prostomium and branchiae
(Fig. 4A-E, G-M).

Branchiae simple, cirriform with 27-31 pairs (holotype: 31 pairs on the left side, 30
pairs on the right side), from chaetigers 2 to chaetigers 28—32. In preserved specimens,
branchiae length nearly uniform except for chaetiger 2 and about the last 10 chaetigers.

Body with 34 or 35 segments and corresponding 33 or 34 chaetigers. All chaetae
capillary, with a narrow wing (limbate) at one side (Fig. 5 F).

Parapodia biramous, without pre- and postchaetal lobes, notopodial and neuro-
podial chaetal rami well separated except the posterior end. Interramal pores or lateral
sense organs between notopodial and neuropiodial chaetal rami from chaetiger 1 to eve-
ry succeeding segment, except that occasionally hidden or absent on segment 34 or 35.

Prominent parapodia lateral lappets from chaetiger 15, well developed. Notopo-
dial lobes (lappets) above the bundle of notochaetae. Neuropodial lobes below neuro-
chaetae but missing on last one or two chaetigers. Notopodial and neuropodial lobes
triangular except toward the anus, where they become longer and more cylindrical.

Nephridial pores present on chaetigers 3—14, anterior and posterior pores smaller
than middle ones. First chaetiger biannulate, chaetigers 2—19 triannulate ventrally and
dorsally, chaetigers 2027 biannulate, 28-34 (35) segments uniannulate. Posterior
margin of the last seven or eight segments with more or less obvious crenulations
dorsally. Midventral groove absent, if have, present from last four segments (Fig. 4D).

Pygidium as long as about last three segments with a larger triangular mid-ventral
process and six lobes. Inner anus with many cirriform papillae.

MG staining pattern. The body surface of specimens has a distinctive staining pat-
tern: the posterior part of the first and the third ring of chaetigers 2—14 show significant
staining; from chaetigers 15 to the posterior end the body is deeply stained (Fig. 5).

Variations. Morphological comparison of 23 specimens is provided (Suppl. mate-
rial 1: table S5). Maximum length ranged from 1.8 to 4.5 mm. Branchiae distribution
is frequently asymmetrical on both sides of the body, most specimens have a narrow
range (N = +1), except MBM286089-spec.3 (28 pairs on left, 31 pairs on right).

The maximum number of branchiae ranged from 27-31 pairs among individuals
(Fig. 6). Eighteen specimens had 34 segments, and five specimens had 35 segments.
Fourteen specimens had 34 chaetigers, and nine specimens had 33 chaetigers.

Body subfusiform in preserved specimens, swollen medially (Fig. 5D, E), while
in living specimens, the segments are nearly equal between the prostomium and the
anus, usually swollen at the anterior part of the body because of the worm’s peristalsis
(Fig. SA-C, H-N).

Type locality. Coastal waters of Xiamen, China.

Etymology. The specific epithet, amoyanus, refers to the type locality of Amoy,
the pronunciation of local dialect of Xiamen, a coastal city in Fujian Province, China.

Biology. 7Travisia amoyanus inhabits sandy sediments from the intertidal to the
subtidal (1-2 m depth). It can be strongly malodorous, and the body surface is covered
by a viscous mucus tube with sand grains adhering (Fig. 5F).
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Figure 5. Travisia amoyanus sp. nov., stained with methyl green. Paratypes (A, B MBM286089-spec.1;
C-F MBM286089-spec.2) and non-type specimen (G, H MBM286088-Spec.1) A, C, G whole body

in dorsal view B, E, H whole body in ventral view D posterior end in dorsal view F posterior region in

ventral view Abbreviations: V¢, Pygidial ventralmost cirrus.

Remarks. Travisia amoyanus sp. nov. clearly differs from 7. chinensis in the total
number of segments and chaetigers, the beginning of parapodial lappets, and the shape
of pygidium. In 7 amoyanus (34 or 35 segments, 33 or 34 chaetigers), parapodial
lappets start from chaetiger 15 and the pygidium with a large triangular mid-ventral
process, whereas in 7. chinensis (30 segments, 29 chaetigers), neuropodial lappets start
from chaetiger 16 and notopodial lappets from chaetiger 19 and the pygidium bears
no large triangular mid-ventral lobe.
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Figure 6. Scatter diagram illustrating variability of five key characters with the body length. Abbrevia-
tions: Toc, total number of chaetigers; Tos, total number of segments; Mob, Maximum of branchiae; Sopl,
start of parapodial lappets on chaetiger; Sob, start of branchiae.

Travisia amoyanus sp. nov. resembles several species in having a similar number of
segments and chaetigers (35-36), such as 7 concinna (Kinberg, 1866) (35 segments
and chaetigers) from South Africa, 7" arborifera (36 chaetigers) from Indian Ocean, and
1. filamentosa (35—36 segments, 35 chaetigers) from California. However, 7" amoyanus
sp. nov. can be distinguished from 7 arborifera and T filamentosa by having cirriform
branchiae, the latter two species have branched branchiae. Travisia amoyanus sp. nov.
differs still from 7. concinna in having 31 (vs 33) pairs of branchiae, and parapodial
lappets starting from chaetiger 15 (vs 17 or 18). In addition, 7. amoyanus sp. nov. has
31 pairs of branchiae and parapodial lappets from chaetigers 15, while 7. fusiformis
Kudenov, 1975 has 34 pairs of branchiae, notopodial lappets from chaetigers 2 and
neuropodial lappets from chaetiger 17.

Travisia amoyanus sp. nov. is much closer to 7. japonica Fujiwara, 1933 from Japan
and 77 gigas Hartman, 1938 from California in the starting segments of parapodial
lappets. But, the new species and 7. gigas can be distinguished in the following aspects:
(1) 34 or 35 segments and 33 or 34 chaetigers in 7. amoyanus, 46 segments and 46
chaetigers in 7. gigas; (2) 31 pairs of branchiae in 7. amoyanus, 44 pairs in 7. gigas;
(3) pygidium with a large triangular mid-ventral process and six cylindrical lobes in
1" amoyanus, without triangular mid-ventral process in 7. gigas.

Travisia japonica is considered to have a wide-ranging body segment count (32—43
segments), and the species has been recorded from a wide range of geographic regions
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(Dauvin and Bellan 1994). However, Fujiwara (1933) stated explicitly that 7_ japonica
has a relatively fixed number of segments (39, seldom 40) based on examination of a
considerable number of specimens. Therefore, in this comparison, we used the original
description data and suggest that records of 7. japonica from non-Japanese areas need
to be re-evaluated and might represent potentially undescribed species.

Travisia amoyanus sp. nov. is distinguishable from 7. japonica by the following
characters: the number of segments (34 or 35 in 7" amoyanus vs 39 or 40 in T. japonica),
the number of chaetigers (33 or 34 in 7" amoyanus vs 39 or 40 in 1. japonica), the
number of branchiae (27-31 pairs in 7" amoyanus vs 25 pairs in 1. japonica), the
distribution of interramal pores (1-33 or 34 chaetigers in 7. amoyanus vs 1-29
chaetigers in 7. japonica), the number of nephridial pores (12 pairs in 7 amoyanus vs
11 pairs in 7 japonica). In fact, the difference between these two species also had been
noticed by Monro (1934: p374): “1. japonica Fujiwara is close to 1. chinensis (regarded
herein as 7. amoyanus), but has 39 to 40 chaetigers”.

Distribution. Currently only found from Xiamen coastal waters.
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