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Description of a new species of the genus Marphysa
(Eunicidae), Marphysa aegypti sp.n., based on molecular
and morphological evidence
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ABSTRACT: The annelid family Eunicidac comprises ten genera including the genus
Marphysa Quatrefages, 1866. This genus is characterized by a global distribution and has
considerable value in the bait industry worldwide. Therefore, the correct delimitation of
species is important not only for consideration of'its evolution, but also for culturing species
from this genus. Marphysa sanguinea (Montagu, 1813) represents a complex of species and
its global distribution is not clearly defined. Herein we describe a new species, Marphysa
aegypti sp.n., belonging to the M. sanguinea group from the coastal waters of Egypt. This
species, which has previously been reported as M. sanguinea, has a high commercial value
asitis collected and vastly used by fishermen in Egypt. In our study, we used both molecular
(COI barcoding region) and morphological species identification. Our results confirm that
this polychaete, which is a common inhabitant of Egyptian coastal waters (i.e., Mediterra-
nean Sea, Red Sea and the Suez Canal), is a distinct species. Our findings further support
the view that the polychaete fauna of Egypt needs taxonomic revision. Determination of the
polychaete species of Egypt, similarly to other regions of the world, is based on identifica-
tion keys developed for Northern European species and lacks thorough morphological
comparisons. Therefore, all previous records of M. sanguinea in coastal waters of Egypt
should be reconsidered as being indeed M. aegypti sp.n.

How to cite this article: Elgetany A.H., EI-Ghobashy A.E., Ghoneim A.M., Struck T.H.
2018. Description of a new species of the genus Marphysa (Eunicidae), Marphysa aegypti
sp.n., based on molecular and morphological evidence // Invert. Zool. Vol.15. No.1. P.71—
84. doi: 10.15298/invertzool.15.1.05

KEY WORDS: Egyptian Polychactes, Eunicidae, bait worms, pectinate chaetae, molecular
taxonomy.

OnucaHue HoBoro Buaa u3 poga Marphysa (Eunicidae),
Marphysa aegypti sp.n., Ha OCHOBaHUN JaHHbIX
MopconorMm 1 MoneKkynspHOro aHanusa

A. dnpxetanun'?, A. dnb-fobawun’, A. FloHenm', T. LLTprok?

I Zoology Department, Faculty of Science, Damietta University, New Damietta, Egypt. E-mails:
asmaa_haris222@yahoo.com (A. Elgetany), ahmadlO0@du.edu.eg (A. EI-Ghobashy),
am_ghoneim@du.edu.eg (A. Ghoneim)



72

A.H. Elgetany et al.

? Natural History Museum, University of Oslo, P.O. Box 1172, Blindern, NO-0318 Oslo, Norway.
E-mail: t.h.struck@nhm.uio.no

PE3IOME: B cocraBe cemeiicTBa koyib4aThix uepBell Eunicidae HacuuThIBacTCS NECATH
poIoB, BKirouas pox Marphysa Quatrefages, 1866. [IpeacraBuTenu pojaa MMEIOT BCEMUP-
HOE pacnpocTpaHeHUe M 00J1alaeT 3HAYUTEILHOM IIEHHOCTBIO JUIsi MUPOBOI MHYCTPHH
PBIOOTIOBHBIX IpUMaHOK. [10 3TO MpUYKHE, NPAaBUIBHOE pa3rpaHHYCHHUE BUIOB BAYKHO HE
TOJIBKO ISl TOHUMaHHUS DBOJIOIMU PO/Ia, HO 1 HA MPAKTHKE MPH pa3BeICHUH BUIOB 3TOTO
pona B KynbType. Marphysa sanguinea (Montagu, 1813) npescrasisier co00i KOMILICKC
BHUJIOB, MUPOBOE PACIIPOCTPaHEHHE KOTOPOT0 HesICHO. Mbl OnchIBaeM HOBBIH Bun Marphysa
aegypti sp.n., IPUHAICIKANINN K KOMIUICKCY M. sanguinea, u3 mpuOpexHbIx Box Erumra.
DTOT B[, paHee YKa3aHHbIN Kak M. sanguinea, nMeeT 00JIbIIOE KOMMEPUYECKOE 3HaYCHUE,
TaK KaK BBUIABJIUBACTCSA M IIUPOKO HCIOJIB3YETCS CTHICTCKUMH pbliOakamMu. B Hamem
HCCIIeIOBAaHHUH JJIS ONIPE/ICIICHHS] BUJIOB MBI HCIIOJIb30BAJIM KaK MOJIEKYJISIpHBIN (0apKo/u-
PYIOIIHUIT y9aCTOK IIUTOXPOMOKCH a3kl I), Tak 1 MOp(oJIOrHUeCKuil moaxo. Pe3ynbraTel
MTOJITBEPIKIAIOT, YTO ITOT OOBIYHBIN 0OHUTaTENh TPUOPEKHBIX Boja Erunra (B Cpenusem-
HoM Mope, KpacHom mope n CyslikoM KaHae) MpeCcTaBiIseT co00i OTAEIbHBINA BU, a
¢dayna nonuxer Erunra B 1enom Hyxjaaercst B peBu3uu. OnpenenuTesbHble TaOIHIIbI,
paspaborannsie 1yt CeBepHOIT EBpOIbI, IIMPOKO NCTIONIB3YFOTCS TIPH OTIPEICIICHUH TIOJIU-
XeT APYrHX yacteil cBera, B ToM umcie M Erunra. Takum oOpa3zom, Bce mpeplaylye
ykazanusi M. sanguinea B npnOpexHbIx Bogax Erunra otHocsrest k Marphysa aegypti sp.n.
Kak mutupoars a1y crareto: Elgetany A.H., ElI-Ghobashy A.E., Ghoneim A.M., Struck
T.H. 2018. Description of a new species of the genus Marphysa (Eunicidae), Marphysa
aegypti sp.n., based on molecular and morphological evidence // Invert. Zool. Vol.15. No.
1. P.71-84. doi: 10.15298/invertzool.15.1.05

KJIFOYEBBIE CJIOBA: nonuxetst Erunta, Eunicidae, yepBu st HaXKMBKH, rpeOCHYATHIC
LICTUHKU, MOJICKYJISIpHAS TAKCOHOMHUSI.

Introduction

Eunicidae can be found worldwide from the
intertidal zone to the deep sea (Rouse, Pleijel,
2001), but eunicids exhibit a preference for
subtidal hard substrates in shallow temperate
and tropical waters. They play an important role
in the benthic communities, especially in coral
reefs (Hutchings, 1986; Fauchald, 1992). Even
though some eunicid species live in parchment-
like tubes or in tubes in limestones or coral reefs,
they are active animals capable of crawling on
the seafloor and are predominantly carnivores
and scavengers (Fauchald, Jumars, 1979; Zanol
et al., 2007). They are also among the few
annelid groups, which have significant com-
mercial value. For example, they are used as bait
in leisure fishing or as food in aquaculture
(Gambi et al., 1994; Olive, 1994). With more

than 326 valid species in ten accepted genera,
Eunicidae is the largest taxon within Eunicida
(Zanol et al., 2010; Molina-Acevedo, Carrera-
Parra, 2017) with more than 450 species have
been named up to now (Rouse, Pleijel, 2001),
however a substantial part has been considered
as being invalid species. This is already indica-
tive of the need for taxonomic revisions within
this taxon combining molecular, morphological
and geographical evidence.

Marphysa Quatrefages, 1866 is one of the
species-rich genera in Eunicidae (Orensanz,
1990) comprising about 60 species (Zanol et al.,
2016). Characteristics of the subacicular chae-
tae, simple falcigers, compound falcigers and
compound spinigers have been used to divide
Marphysa species into four groups (Fauchald,
1970; Glasby, Hutchings, 2010). Additionally,
the dentition and shape of pectinate chaetae, the



A new species of the genus Marphysa (Eunicidae) 73

shape of the prostomium, and the segment on
which the branchiae start were considered as
valuable characters for species delineation within
Marphysa (Orensanz, 1990). Recent studies
showed that the form and number of pectinate
chaetae and the hirsute shaft of spinigers also
have taxonomical value (Hutchings, Karageor-
gopolous, 2003; Lewis, Karageorgopoulos,
2008; Glasby, Hutchings, 2010). A number of
Marphysa species are thought to have global
distributions (Fauchald, 1970; Glasby, Hutch-
ings, 2010). Marphysa sanguinea (Montagu,
1813) is one such species with a cosmopolitan
distribution in temperate and tropical regions
(Fig. 1A). M. sanguinea was described from the
south coast of England, but the original publica-
tion included only a very brief description.
Subsequently this species has been recorded
from localities around the world: France (Fauv-
el, 1923), Spain (Parapar et al., 1993), the
Mediterranean Sea (Bellan, 1964; Dorgham et
al., 2014), South Africa (Day, 1967), Australia
(Day, 1967; Zanol et al., 2016), Japan (Miura,
1977), the Pacific and Atlantic coasts of North
America (Leidy, 1855; Webster, 1879; Hart-
man, 1944; Fauchald, 1970), the Caribbean
Sea, the Gulf of Mexico (Salazar-Vallejo, Car-
rera-Parra, 1998; Molina-Acevedo, Carrera-
Parra, 2015), Western Africa, the Red Sea, and
Brazil (http://www.marinespecies.org/aphia.
php?p=taxdetails&id=130075).

This global distribution of Marphysa san-
guinea has raised doubts if the incomplete orig-
inal description of M. sanguinea has led to the
erroneous assignment of new or different spe-
cies to M. sanguinea, and consequentially to an
expansion of the geographical range (Webster,
1879; Von Marenzeller, 1888; Monro, 1933;
Hartman, 1944; Hartman, 1959). This is also
reflected in the unstable taxonomic history of
this species. Forexample, recently Molina-Ace-
vedo & Carrera-Parra (2015) reinstated three
Marphysa species (M. acicularum Webster,
1884, M. nobilis Treadwell, 1917, M. viridis
Treadwell, 1917) (Fig. 1B), which had previ-
ously been synonymized with M. sanguinea
(Hartman, 1944). Moreover, Fauchald (1970)
in his monograph on Eunicidae from Western

Mexico also considered several species as jun-
ior synonyms of M. sanguinea including these
three species; the other species were M. acicu-
larum brevibranchiata Treadwell, 1921, M.
sanguinea americana Monro, 1933, M. califor-
nica Moore, 1909, M. haemasoma de Quatref-
ages, 1866, M. iwamushi Izuka, 1907, leidii de
Quatrefages, 1866 and M. parishii Baird, 1869.

The study of Molina-Acevedo & Carrera-
Parra (2015) could thereby rely on a recent re-
description of M. sanguinea from the type local-
ity (Cornwall, England), which also assigned a
neotype as well as several topotypes for M.
sanguinea (Hutchings, Karageorgopolous,
2003). Hutchings & Karageorgopolous (2003)
also argued that most likely the distribution of
M. sanguinea is actually restricted to Northern
Europe and that populations outside this range
are indeed not M. sanguinea, but either new or
synonymized species. In accordance with this
they could show that specimens from popula-
tions in Queensland (Australia) constitute such
a new species (M. mullawa Hutchings et Kara-
georgopoulos, 2003, Fig. 1B) and were differ-
ent from the neotype. This view has been further
corroborated by Lewis and Karageorgopoulos
(2008) describing the new species M. elityeni
Lewis et Karageorgopoulos, 2008 from South
Africa (Fig. 1B), which had previously been
identified as M. sanguinea as well. Similarly,
Zanol et al. (2016) investigated the occurrence
of M. sanguinea along the Western Australian
coast and concluded that the previous records
were either M. mullawa or the newly erected
species M. kristiani Zanol et al., 2016. Hence,
these four recent studies cast further doubts on
the cosmopolitan distribution of M. sanguinea.

Marpyhsa sanguinea has also been reported
from the Eastern Mediterranean coast around
the area of Alexandria, Egypt (Dorgham et al.,
2014). In this study, we report new records of a
species from Alexandria, the Suez Canal, and
the Red sea (Egypt), which superficially resem-
bles M. sanguinea. Careful analysis of morpho-
logical characters in combination with molecu-
lar data revealed that these specimens indeed
represent a new species, M. aegypti sp.n., which
is part of the larger M. sanguinea complex.
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Fig. 1. Map of localities and distribution of Marphysa species. A — localities and distribution of Marphysa
sanguinea species complex based on the records in WoRMS (World Register of Marine species;
www.marinespecies.org) as well as literature. M. sanguinea — black; B — localities and distributions of
other Marphysa species discussed in the paper. M. elityeni — brown; M. kristiani — pink; M. acicularum —
red; M. nobilis — grey;, M. viridis — black; M. bifurcata — purple; M. mossambica — green; M.
californica — orange; M. brevitentaculata — yellow; M. belli — turquoise; C — sampling localities of the
new species M. aegypti sp.n. (red). The maps were generated based on Google maps.
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These results together with the known problems
of species delimitation in the M. sanguinea
complex cast doubts on the previous records of
M. sanguinea from Egyptian waters. Moreover,
the present study is the first taxonomic identifi-
cation based on a genetic barcode, namely COI
gene, of polychaetes from Egyptian water.

Materials and methods

Specimens of M. aegypti sp.n. were collect-
ed from three locations; (Site 1) one specimen
from Al ferdan of the Suez Canal (Egypt) N
30°40712.4”/E 32°2006.8” (Site 2) two speci-
mens from Eladabia Gulf of Suez (part of Red
Sea) N 29°5606.0”/E 32°28736.6” and (Site 3)
one specimen from Alexandria coast (Mediter-
ranean Sea) N 31°12°43.0”/E 29°53702.4” (Fig.
1C) at the end of March 2016. Specimens were
preserved in 70% ethanol for both morpholog-
ical and molecular analyses (see Taxonomic
account below for more details).

Morphological methods

Morphological features were examined us-
ing stereo and compound microscopy. Head
region, antennae, mandibles, maxillary appara-
tus, branchiae and parapodia were observed and
photographed using a stereo microscope Leica
G1S 150, 10447436-1.6X with a Planapo 1.0X
camera. Parapodial characters were investigat-
ed and photographed by compound microscopy
with a Leica DFC420, CTR600 and a DM600B
camera. Chaetae were classified based on Mo-
lina-Acevedo & Carrera-Parra (2015). Ethanol-
preserved specimens were deposited at the Nat-
ural History Museum, Oslo, Norway (NHMO).

Molecular data and analyses

Genomic DNA was extracted from three to
four segments in the middle region of the body
of each specimen using DNeasy Tissue Kit
(Qiagen) following the manufacturer’s instruc-
tions. The barcode region of the mitochondrial
gene cytochrome oxidase I (COI) was amplified
using the primer pair LCO1490JJ (forward, 5°-
CHA CWA AYC ATA AAG ATARYG G-37)
and HCO2198]J (reverse, 5’-AWA CTT CVG
GRTGVCCAA ARA ATCA-3”) (Astrin, Stiie-
ben, 2008). PCR reactions took place in a 20 pl
solution containing 3.8 pl water, 2 pl Q solution,
10 plQiagen Multiplex-Solution, 1.6 ul 10 pmol/
ul LCO1490J7J, 1.6 pl 10 pmol/ul HCO219811
and 1pl template DNA. PCR parameters were:
95°C for 15°, 15 cycles of (94°C for 357, 55°C
for 90” with “~1°C decrease per cycle”, 72°C
for 90”), 25 cycle of (94°C for 357, 50°C for
90, 72°C for 90”) and 72°C for 10°. PCR
products were purified and both strands were
sequenced using Sanger sequencing at Macro-
gen Inc. (South Korea). Sequences were assem-
bled into contigs using CodonCode Aligner
version 6.0.2 (Centerville, MA). The new se-
quences were deposited at the National Center
for Biotechnology Information (NCBI)
(MF196968 to MF196971). In addition to the
new sequences, COI sequences from other Eu-
nicidae species were retrieved from NCBI. Con-
ducting preliminary analyses similar to our final
analyses revealed that Eunice pennata Miiller,
1776 (AY838870) was not the assigned species
as it grouped with the outgroup taxa and addi-
tional blastn and thlastx searches in NCBI did
not reveal closer matches to eunicid sequences,
butalso not to any other taxon. Therefore, it was
excluded from the further analyses. The remain-
ing sequences were aligned in MAFFT (Katoh

Puc. 1. Kapra pacnpoctpanenus BuAoB poma Marphysa. A — apeansl pacnpocTpaHeHHs (ITOKa3aHBI
4epHBIM 1IBETOM) IIPEJICTABUTEIICH KOMILIEKCa BUNOB Marphysa sanguinea 110 IMTEpaTypHbIM JIaHHbBIM, a
Tak ke cBejeHusM u3 6a3sl WoRMS (World Register of Marine species; www.marinespecies.org); B —
apeaJisl pacIpoCTpaHeHus: BUIOB pona Marphysa, 00CyxnaeMbIX B ctatbe: M. elityeni — KOpUYHEBBIH; M.
kristiani — po3oBblit; M. acicularum — kpacHbiit; M. nobilis — cepwiit; M. viridis — 4aepusiit; M. bifurcata —
ypIrypHBIA; M. mossambica — 3enensiit; M. californica — peoxuit; M. brevitentaculata — >xentoiii; M.
belli — 6upro3oBbIif; C — MecTO HaXOJKH HOBOTO BUAA, M. aegypti sp.n. OTMEUEHO KpacHBIM. Bee kapThr

creHepupoBansl B porpamme Google maps.
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et al., 2005) and masked using AliScore and
AliCut (Misof, Misof, 2009; Kiick et al.,2010).
Maximum Likelihood (ML) analysis were con-
ducted with RAXML 8.2.10 (Stamatakis, 2014).
A best tree search was conducted with the GTR
substitution model, the CAT model of rate het-
erogeneity, ML estimated frequencies and pro-
portion of invariant sites. Branch support values
for the nodes of the ML tree were computed
using bootstrapping with the automatic boot-
stopping option (-# autoMRE) in RAXML to a
maximum of 1,000 bootstrap replicates (Felsen-
stein, 1985). The intraspecific pairwise genetic
distance of the four specimen of M. aegypti sp.n.
and average pairwise genetic distance over all
Marphysa species to each other were calculated
using MEGA 7.0.21 (Kumar et al., 2016).

Taxonomic account

Marphysa aegypti sp.n.
Figs 2-3.

M. sanguinea — Dorgham et al., 2014: 639.

TYPES. Holotype: Al ferdan of the Suez
Canal (Egypt) N 30°4012.4”/E 32°20'06.8”
(NHMO C6963). Paratypes: two specimens from
Eladabia, Gulf of Suez (part of the Red Sea)
N 29°56’06.0”/E 32°28°36.6” and one speci-
men from off the coast of Alexandria (Mediter-
ranean Sea) N 31°12°43.0”/E 29°5302.4"
(NHMO C6964 to C6966).

MEASUREMENTS. Holotype complete
specimen with 293 chaetigers, about 143 mm
long and about 6 mm wide (without parapodia)
at chaetiger 10; 9 mm wide (without parapodia)
at widest region (chaetigers 35-205). Length of
postchaetal lobe in anterior most and posterior
most parts of body about 1 mm, about 3 mm in
median region (chaetigers 45-199) (Fig. 3C).
Three paratypes; one complete and two incom-

plete, with 154, 217 and 77 chaetigers, and 80,
124 and 48 mm long, respectively. Width at
chaetiger 10 ranging from 3 to 6 mm (without
parapodia); widest region (chaetigers 14—18)
ranging from 4 to 8 mm (without parapodia).

DESCRIPTION. Species description based
on holotype except for jaw apparatus and exter-
nal head morphology. Description of jaw appa-
ratus based on paratype NHMO C6964 and
head morphology on paratype NHMO C6966.

Live specimens beige in color with numer-
ous brown spots on dorsal side of body and
golden spots in folds between segments; anteri-
or region with darker pigmentation (brown) on
dorsal side, becoming lighter with disappear-
ance of brownish spots ventrally. Branchial
filaments white. Prostomium darker in center
and lighter toward distal end, with brown patch-
es (Fig. 2A). Prostomial appendages brown at
proximal ends gradually becoming lighter to-
ward distal ends, with tips white. Reddish-brown
dark line extending along ventral side. Color
pattern fading in recently fixed specimens.

Body long with width nearly the same along
body, with tapering anterior and posterior ends.
Cross section rounded at anterior and middle
regions, flattening posteriorly.

Chaetigers about seven times wider than
long at widest body region. Prostomium equal
in length, narrower than peristomium, rounded,
retracting beneath nuchal collar as far as bases
of antennae. Median sulcus conspicuously vis-
ible at anterior dorsal and ventral sides. One pair
of eyes present lateral to lateral antennae.

Fiveprostomial appendages arranged in shal-
low arc appearing wrinkled under stereomicro-
scope. Two lateral antennae longest, folding
back until chaetiger 4. Median antenna posteri-
or to lateral antennae, folding back until chaeti-
ger 3, reaching beyond prostomium by about
half of their length. Palps short, folding back

C — nepennuii xorer tena napatuna NHMO C6965, BugHbI BEIBEpHYTbIC YEIIOCTH, BUJ C AOPCAIBHON
CTOpOHBI; D — nepeHumii KOHeI| Tela roJIOTHIIA, BUJI C BEHTPAIbHOI cTOpoHs! ventral; E — nepeauuii koner
tena naparuna NHMO C6964 (tak sxe moka3an Ha F—J), BUHBI BBIBEpHYTBIE YETFOCTH, BUJI C BEHTPAIBHOMN
croponsl; F and G — Makcmiibl, BHJ € AOpCajabHOW CTOPOHBI; H — Makcwiuibl, BHJ C BEHTPaIbHOMN
CTOpOHBI; | — MaHaAnOyIIbI, BUA C OPCATBHON CTOPOHBI; J — MaHANOYJIbI, BUJ C BEHTPAILHOH CTOPOHBI.
O6o3Hauenus: La — narepasibHas aHTeHHa; Ma — MeauanbHas anteHHa; P — mena; E — rma3; Cp —
pexymas miacTuHKa; [-V — HoMepa 2meMeHToB MakcHiul; Al — npukpenuTensHas MeMOpaHa.
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Fig. 2. Marphysa aegypti sp.n. head appendages. A — anterior end of the holotype, dorsal view; B— anterior
end of the paratype NHMO C6966, dorsal view; C — anterior end of the paratype NHMO C6965, everted
jaws, dorsal view; D — anterior end of the holotype, ventral view; E — anterior end of the paratype NHMO
C6964 (also shown in F-J), everted jaws, ventral view; F and G — maxillary apparatus, dorsal view; H —
maxillary apparatus, ventral view; | — mandibles, dorsal view; J — mandibles, ventral view. Abbreviations:
La — lateral antenna; Ma — median antenna; P — palp; E — eye; Cp — cutting plate; [-V — number of
maxillary element; Al — attachment lamella.

Puc. 2. llpunatku ronoBel y Marphysa aegypti sp.n. A — mepeqHHid KOHEIl Tela TOJOTHIA, BUA C
JOpCaJbHOM CTOpoHbI; B — mepenuunii koner tena mapatuna NHMO C6966, Bun ¢ nopcaibHON CTOPOHBL;
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Fig. 3. Marphysa aegypti sp.n. body appendages and chaetaec. A — right parapodium, anterior view,
chaetigers 30 to 34; B — pectinate branchiae, chaetigers 139 to 142, posterior region of the holotype; C —
right parapodium from chaetiger 12, posterior view; D — notopodial aciculae; E — chaetal bundles of a right
parapodium, chaetiger 27; F — simple limbate chaetae, right parapodium, chaetiger 27; G — compound
spinigers, right parapodium, chaetiger 27; H — isodont pectinate chaetae, narrow with short and fine teeth,
chaetiger 18 (type 1); I — isodont pectinate chaetae, wide with long and fine teeth, and anodont pectinate
chaetae, wide with long and thick teeth, chaetiger 165 (type 2 and 3 respectively); ] — anodont pectinate
chaetae, wide with long and thick teeth, chaetiger 170 (type 3).

Abbreviations: PCL — postchaetal lobe; Brc — branchiae; Ntp — notopodial cirrus; Ve — ventral cirrus; Lp — length
of postchaetal parapodia lobe; Ac — acicula; Sup a — supraacicular chaeta; Sub a — subacicular chaeta; | — isodont
pectinate chaetae, narrow with short and fine teeth; 2 — isodont pectinate chaetae, wide with long and fine teeth; 3 —
anodont pectinate chaetae, wide with long and thick teeth.



A new species of the genus Marphysa (Eunicidae) 79

reaching anterior margin of first peristomial
ring. Ceratostyles and palpostyles digitiform,
with peduncle. Ceratophores and palpophores
consisting of single ring (Fig. 2A, B, C).

Separation between peristomial rings dis-
tinct on all sides. Second peristomial ring about
one third of total length of peristomium. Peris-
tomial ventrolateral lips distinct laterally as
elevated surface. Ventral lips of peristomium
swollen, having six longitudinal ridges with
ventroanterior margin forming shallow arc (Fig.
2A, D).

Posterior end of muscularized pharynx reach-
ing chaetiger 4. Calcareous cutting plates of
mandibles longer than sclerotized matrix, with
central margin being thinner than remaining
part of plate (Fig. 2E, I, J). MxI more than twice
as long as carrier, with white tips; MxII with
lateral tapering prominence and white tips on
first two teeth; MxIII arched and partly locating
ventrally to MxII. Left MxIV wider than long.
Attachment lamella of left MxIV following two
plates with semicircle shape (Fig. 2H). Maxil-
lary formula: I=1+1, [[=4+4, [1I=5+0, [V=4+6,
V=2+1, VI absent (Fig. 2C, F, G).

Postchaetal lobes wide round and longer
than prechaetal lobes along whole body (Fig.
3A). Notopodial cirri digitiform and longer than
chaetal lobes along whole body. Ventral cirri
with rounded tip and inflated base along whole
body, shorter than chaetal lobes and notopodial
cirri (Fig. 3C). Branchiae start from chaetiger
29, palmate with two filaments from chaetigers

29-34 and three filaments from chaetigers 35—
47; short at first, gradually increasing in length
posteriorly. Pectinate branchiae with four fila-
ments from chaetigers 48-58, with five fila-
ments from chaetigers 59-87, longest with max-
imum of six filaments from chaetigers 88—105.
After chaetiger 105, both number and length of
filaments decrease. From chaetiger 143—149
branchiae becoming palmate again. In last 48
chaetigers, branchial filaments absent (Fig. 3A,
B). In best-developed branchiae, branchial fila-
ments about three times longer than notopodial
cirri and at least two times longer than branchial
stems.

Four neuropodial aciculae present in all
parapodia (Fig. 3C, D); three aciculae black and
one aciculum yellow in color, with pointed
distal ends. Neurochaetal lobes round along
whole body. Chaetae forming two distinct bun-
dles in all segments: supraacicular with limbate
and pectinate chaetae (Fig. 3E, F), subacicular
with compound spinigers and limbate chaetae
(Fig. 3E, F, G). Pectinate chactae present in
anterior and middle body regions isodont, nar-
row with about 19 short and fine teeth. Posterior
chaetigers with three types of pectinate chaetae;
isodont, narrow with about 15 short and fine
teeth (Fig. 3H, 1), isodont, wide with about nine
long and fine teeth (Fig. 31, 2), and anodont,
wide with about six long and thick teeth (Fig. 3J,
3). Subacicular hooks absent. Pygidium longer
on dorsal side with one pair of tapering pygidial
cirri.

Puc. 3. [lpunatku TysnoBUINA U WETHHKU Y Marphysa aegypti sp.n. A — npassie napamnoauu 30-34
IIETHHKOHOCHBIX CETMEHTOB, BU criepei; B — rpeGendarsie skaOpbr 139—142 meTHHKOHOCHX CeTMEHTOB
Tena, 3a{HAi 0Ten Texa rojgotuma; C — mpasast mapanoans 12 meTHHKOHOCHOTO CeTMEeHTa, BuJ c3aam; D —
HOTOIIOANANIbHBIC AIIUKYJIbI; E — IyyKu MEeTHHOK MpaBoii napanouu 27 MEeTHHKOHOCHOTO cerMenTa; F —
MIPOCThIE OKalMIIEHHBIC LIETUHKU MpaBod mapamnoguu 27 IETHHKOHOCHOIO cermMeHTa; G — CIIOXKHBIC
UTOJIbUAThIe IETHHKH IPaBoi maparno un 27 MeTHHKOHOCHOTOo cerMeHTa; H — pa3no3ybas rpebeHuaras
[IETHHKA, TOHKAsI, C KOPOTKUMH MEJIKHMU 3yOuamu (Tum 1), 18 meTHHKOHOCHBIH cerMeHT; | — pazHo3y0Oas
rpebeHyaTas MIETHHKA, IIUPOKAast, C AIMHHBIMU U TOHKMMHU 3yOmaMu (Tum 2) u paBHO3yOast rpeOeHuaTast
IIETHHKA, IIMPOKasi, C JJIMHHBIMU U TOJCTHIMHU 3yOuamu (tum 3), 165 IETHHKOHOCHBIN cermeHT; J —
paBHO3y0as rpebeHUaTas METHHKA, INPOKasi, C IIMPOKUMHU JITHHHBIMU U TOJICTBIMHU 3yOriamu (tun 3), 170
LIETUHKOHOCHBINA CEIMEHT.

O603nauenus: PCL — mocTuieTHHKOBast 101acTh; Bre — xadpbl; Ntp — HOTONOAHANBHEIN yCUK; V¢ — BEHTPAIbHBII
ycuk; Lp — nimHa MOCTIIeTHHKOBOH MapanoAHanbHOH JomacTi; Ac —aluKyiaa; Sup a — CylpaaluKyJIspHas IeTHHKA,
Suba— CYGaHHKyHHpHaH IICTUHKA, 1— p33H03y63H rpeGquaTaﬂ HIETUHKA, TOHKas1, C KOPOTKMUMHU MEJIKUMU 3y6LIaMI/I;
2 — pasHo3y0as rpedeHuaTas METUHKA, IMUPOKasi, C [JUIMHHBIMU H TOHKHMH 3yOIamu; 3 — paBHO3y0ast rpebeHuaTas
HIETUHKA, HIUPOKas, ¢ AJTUHHBIMU U TOJICTBIMU 3y6I_IaMI/I.
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REMARKS. The presence of limbate chae-
tae and compound spinigers in the subacicular
chaetal bundle along the whole body differenti-
ates M. aegypti sp.n. from M. sanguinea and all
other known species of the M. sanguinea group
(Glasby, Hutchings, 2010), which have only
compound spinigers in the subacicular chaetal
bundle. Marphysa sanguinea sensu Hutchings
& Karageorgopolous (2003) has dorsal and
ventral anal cirri, while in the new species only
one pair of anal cirri is present.

The presence of both compound spinigers
and limbate chaetae in the subacicular chaetal
bundle along the whole body differentiates M.
aegypti sp.n. from all previously described spe-
cies of the M. teretiuscula group (Glasby, Hut-
chings, 2010). Marphysa mossambica Peters,
1854 differs from M. aegypti sp.n. in lacking
narrow pectinate chaetae in the anterior chaeti-
gers, and true compound chaectae (either biden-
tate falcigers or spinigers) along the whole body
(Glasby, Hutchings, 2010). In addition, M. mos-
sambica has bidentate sub-acicular hooks which
are absent in M. aegypti sp.n. (Fauchald, 1987;
Glasby, Hutchings, 2010). Marphysa graveleyi
Southern, 1921 has only a single type of pecti-
nate chaetae with numerous teeth and lacks
subacicular limbate capillaries in the anterior
chaetigers (Glasby, Hutchings, 2010).

In contrast to M. aegypti sp.n. M. fauchaldi
Glasby et Hutchings, 2010 lacks compound
spinigers in the subacicular bundle of the poste-
rior chaetigers, and possesses single subacicu-
lar hook in posterior chaetigers. Additionally,
M. fauchaldi has only one or two types of
pectinate chaetae: one with many small teeth
(always present) and the other with fewer larger
teeth, which may be present or absent. Also,

neuroaciculae are not identical in number
throughout the body as they are reduced to one
in posterior chaetigers. Moreover, the pygidium
bears two pairs of pygidial cirri (Fauchald,
1987; Glasby, Hutchings, 2010).

Marphysa belli Audouin et Milne Edwards,
1833 is another Marphysa species, which has
been reported from the Northeastern Mediterra-
nean coast of Egypt (Abd-Elnaby, 2009b). M.
belli specimens have compound spinigerous and
falcigerous subacicular chaetae, and thus can be
easily distinguished from M. aegypti sp.n.

Marphysa californica, which is the sister
species to M. aegypti sp.n. in the molecular
analyses (Fig. 4), belongs to the M. sanguinea
group. It differentiates from M. aegypti sp.n. in
lacking anal cirri. In the anterior chaetigers of
M. californica, the pectinate chaetae are few
and difficult to see and bear numerous fine teeth
similar to M. aegypti sp.n., but in the posterior
segments only two forms of pectinate chactae
are present: one like those on anterior segments,
and the other form with few coarse teeth. Mar-
physa californica lacks the third type of pecti-
nate chactae characteristic for M. aegypti sp.n
(Fig. 31, 3). The maxilla IV of M. aegypti sp.n.
bears six teeth on the right side, while in the M.
californica it bears seven or eight blunt conical
teeth.

Morphological and molecular data agreed in
the recognition of a Marphysa species new to
science with four individuals collected from the
three Egyptian locations. The four specimens of
M. aegypti sp.n. shared the same diagnostic
features (see species description). All diagnos-
tic characters lacked intraspecific variation but,
admittedly, only a small number of specimens
were investigated.

Fig. 4. ML tree based on cytochrome oxidase I (COI) sequences. Bootstrap support values above 50 are
shown at the branches; terminals with more than three specimens from the same species are collapsed into
a terminal triangle (except for Marphysa aegypti sp.n.). Height of the triangle corresponds to length of the
longest path from the root of the species to a single specimen. Sequence accession numbers are provided after

species names.

Puc. 4. ®unorenernyeckoe 1epeBo, MOCTPOSHHOE METOJJOM MAaKCHMAJIBHOTO MPABOIO100Hs Ha OCHOBA-
HUM TocieoBaTenbHoCcTel nuToxpom okcumasel I (COI). Byrerpen-noanepxku Gonee S0 yka3aHbl Ha
BETBSX; KJIQJBI ¢ TpeMsl M Oojee 0coOsIMH CKOJAICHPOBAHBI B TEPMHHAIBHBIH TPEyroJbHHK (Kpome
Marphysa aegypti sp.n.). BeicoTa TpeyroibHIKa COOTBETCTBYET JUIMHE HAHOOJIBIICH BETBU OT KOPHSI BH/IA.
PerucrparuonHble HOMepa CHKBEHCOBBIX MOCIIEI0BATEILHOCTE 100aBIeHBI OCIE BUOBBIX Ha3BaHUIA.
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The COI dataset comprised the four speci-
mens from Egypt plus 365 sequences of differ-
ent eunicid species. The total number of posi-
tions before masking was 663 potentially ho-
mologous positions. After masking, 505 posi-
tions remained and, therefore, 23.8% of the
positions were masked. This was mainly due to
the relatively short COI sequences for some
Lysidice Lamarck, 1818 species, so that these
were positions that were trimmed from the ends
of the alignment. The final dataset had only
5.6% of undetermined characters.

The intraspecific pairwise genetic distance
of the four individuals of M. aegypti sp.n. was
0.001+0.001. The average pairwise genetic dis-
tance over all Marphysa species to each other is
0.1788+0.016. Specifically, comparing M. ae-
gypti sp. n. with other Marphysa species, the
average pairwise genetic distance was 0.1765+
0.016 and the minimum distance was to M.
disjuncta Hartman, 1961 (0.1093+0.013).

Based on the MRE-based bootstopping cri-
terion a proportion of 350 bootstrap replicates
were sampled and the final ML optimized like-
lihood score of the best tree was -InL 14893.
567380. The ML tree based on the COI dataset
(Fig. 4) revealed that the four individuals of M.
aegypti sp. n. grouped together with bootstrap
support of 100. Marphysa aegypti sp. n. clus-
tered within Marphysa with a bootstrap support
of 84 for the monophyly of the genus Marphysa.
Within Marphysa, M. aegypti sp.n. was part of
a clade also comprising M. californica, M. bi-
furcata Kott, 1951, M. brevitentaculata Tread-
well, 1921, M. mullawa, M. viridis, M. sanguin-
ea and M. coralline Kinberg, 1865. Within this
clade M. aegypti sp. n. is the sister group of M.
californica with a bootstrap support of 73.

TYPE LOCALITY. Egypt; Suez Canal, Al
ferdan (N 30°40712.4"/E 32°20706.8).

HABITAT. Intertidal to 5 m depth, on mud-
flats.

BIOLOGY. Individuals are aggregated, and
it is more difficult to obtain anterior ends than
posterior ends.

ETYMOLOGY. Marphysa aegypti refers
to Egypt (latin aegyptus) in the genetive (poss-
isive) form meaning the “egyptian Marphysa”.

Discussion

Even though, on first sight, M. aegypti sp.n.
resembles M. sanguinea, detailed studies re-
vealed substantial morphological and molecu-
lar differences. Therefore, the conclusion by
Hutchings & Karageorgopolous (2003) to re-
strict M. sanguinea to Northern Europe in con-
trast to its traditional distribution range (Fig.
1A) is further supported by our finding. All
records of M. sanguinea, which are outside the
more narrow distributional range suggested by
Hutchings & Karageorgopolous (2003), should
be treated with strong caution. Additional con-
firmation including molecular data is needed in
these cases to confirm if the previous records of
M. sanguinea were correct. For example, M.
sanguinea has also been recorded from the
Eastern Mediterranean coast around Alexan-
dria, Egypt (Dorgham et al., 2014). However,
our results show that M. aegypti sp.n. occurs in
the same coastal area as well as the Suez Canal
and the Red Sea. This casts strong doubt on the
validity of the presence of M. sanguinea in
Egyptian waters and the possibility of misiden-
tification of the previous records is high. Unfor-
tunately, as no material from this study was
deposited in a collection, a possible misidentifi-
cation cannot be shown with certainty. There-
fore, to compare the previous records to the new
species or the neotype of M. sanguinea, new
material on a larger scale from this area is
needed to test whether the specimens of M.
sanguinea are actually present in Egyptian wa-
ters or if they were rather misidentified M.
aegypti sp.n.

Finally, M. bellii is another Marphysa spe-
cies, which has been reported from the North-
eastern Mediterranean Coast of Egypt (Abd-
Elnaby, 2009a). Like M. sanguinea, M. bellii is
aspecies with a very wide distribution occurring
at Northern Atlantic, Mediterranean and Gulf of
Mexico coastlines (Fig. 1B) and might have
been similarly misidentified. Therefore, it would
also be interesting to investigate the validity of
this widely distributed species using molecular
data. The use of a DNA barcode for taxonomic
identification can clearly help improve biodi-
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versity classification and allow the critical ex-
amination of morphological traits commonly
used intaxonomy (Valentini et al.,2009). More-
over, it will also assist in improving the correct
identification of species. Zanol et al. (2016)
pointed out that for conservation biology, envi-
ronmental management policies as well as the
monitoring of potentially invasive species the
correct identification of species is the corner-
stone. Improved identification of species will
also lead to better estimations of the distribution
for these species. This in turn can improve the
efficiency of the implemented policies. This
will then also include better measurements of
beta-diversity (Winberg et al., 2007), which is
often taken as an important ecological measure
used by Marine Protected Areas planners.
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