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ABSTRACT

Fauchald, Kristian. A Review of the Genus Eunice (Polychaeta: Eunicidae) Based upon Type
Material. Smithsonian Contributions to Zoology, number 523, 422 pages, 117 figures, 53 tables,
1992.—The genus Eunice has been widely reported in all kinds of marine environment. A total
of 286 names have been applied to taxa originally described in, or subsequently referred to, the
genus. All such taxa published prior to 1985 have been accounted for below. Of these, some or
all types of about 175 are available and are described below. Twenty-five species are
incompletely known; types are missing and original descriptions (or subsequent descriptions of
types) are insufficient to relate these species to the rest. The descriptions of these species have
been briefly summarized. A key to species includes nearly all species for which types were
available. Species considered incompletely known are excluded from the key, but are included
when possible in a set of tables comparing similar species. Forty-seven named taxa are
indeterminable. Twenty-two have been referred to other genera, including some new
combinations. In some cases the type lot included two species; some of these types could be
referred to other, known species; however, four species are described as new. Seven species have
been given new names for nomenclatural reasons.

Attempts to group the 206 reasonably well-characterized species into supra-specific taxa
using cladistic techniques did not lead to interpretable results. The reasons might include the
very large number of species compared to the number of characters. A detailed analysis of the
characters has been started using freshly collected material in an attempt to expand the number
of characters and measure the variability of currently used characters. Similar reviews are
planned for the remaining eunicean genera.
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A Review of the Genus Eunice
(Polychaeta: Eunicidae)
Based upon Type Material

Kristian Fauchald

Introduction

Eunicean polychaetes are uniquely defined by the presence
of laterally arranged maxillae and paired ventral mandibles
mounted on an eversible, muscular U-shaped structure (Ehlers,
1868; Dales, 1962; Clark, 1964; Fauchald, 1974a). Tradition-
ally the group was considered as a single family, Eunicidae,
with a series of subfamilies (Fauvel, 1923; Day, 1967). Lately
most authors recognize the group as a distinct order, Eunicida
(e.g., Fauchald, 1977; Pettibone, 1982), with a series of fami-
lies. The family Eunicidae Berthold (1827) is the nominal
family. Other families include Onuphidae Kinberg (1865),
Lumbrineridae Malmgren (1867), Hartmaniellidae Imajima
(1977), Iphitimidae Fauchald (1970), Arabellidae Hartman
(1944), Lysaretidae Kinberg (1865), Oenoniidae Kinberg
(1865), and Dorvilleidae Chamberlin (1919a). The parasitic
families Histriobdellidae Vaillant (1890) and Ichthyotomidae
Eisig (1906) and the mesopsammic family Dinophilidae Re-
mane (1932) are usually considered as members of the order,
but are sometimes relegated to a satellite status. Relationships
between the Eunicidae and the other families are outlined
below in the section on cladistics. Formal definitions of the
families can be found in Fauchald (1977), Pettibone (1982),
and Colbath (1989).

Eunicoid polychaetes are known from fossilized jaws pre-
sent in Ordovician fossil beds (Kielan-Jaworowska, 1966).
Members of the order are present in all marine environments,
most are free-living; parasitic taxa are found in part on other
polychaetes, in part on fish or crustaceans. In some families, all
or nearly all species are tubicolous; in other families most
species lack tubes. Eunicids sensu stricto are present in all
marine benthic environments. They are especially common in
tropical shallow seas, in coral reef rubble, and in mangrove

Kristian Fauchald, Department of Invertebrate Zoology, National
Museum of Natural History, Smithsonian Institution, Washington D.C.
20560.

swamps. Some species form complex tubes (e.g., Hanley,
1986:215); most tubicolous species form less-complicated
structures (Ehlers, 1887), but many eunicids lack tubes com-
pletely. Most species live in cracks and crevices in mixed
rubble, rock, and sand environments in shallow water. Many
species drill in dead coral rubble (Hutchings, 1981) and are
sufficiently common to be of considerable ecological impor-
tance. The Atlantic and Pacific palolo-worms are known for
their brief, lunar periods of spawning (e.g., Mayer, 1900;
Hofmann, 1974). The Atlantic and Pacific palolos belong to
different genera, Eunice and Palolo, respectively. The habit of
having brief, intense spawning periods may be more common
in the family than currently appreciated.

The first described eunicid species was originally placed in
Nereis. Nereis norvegica Linnaeus (1767) was described from
an ahermatypic coral reef in Norway. Nereis aphroditois was
described from a hermatypic coral reef in Sri Lanka (Ceylon)
by Pallas (1788). Other species were added by O.F. Miiller
from Norway (Miiller, 1776, 1779).

Cuvier (1817:524) named a new genus, Eunice, to contain
these and related taxa (a more detailed discussion of nomencla-
tural problems is given below). Audouin and Milne Edwards
(1832), Kinberg (1865), Quatrefages (1866), Malmgren (1867),
Ehlers (1868), and Grube (1870b, 1878a,b) reviewed early
work and added numerous new species. McIntosh (1885) and
Chamberlin (1919a) added new taxa based on materials from
the Challenger and Albatross cruises, respectively, many from
deep-water habitats. Treadwell (1921, 1922) added many new
species from coral reefs in the Caribbean Sea and the Pacific
Ocean, respectively. He also attempted to expand the set of
features used to characterize species to include color patterns;
he was not followed in this attempt by any later worker. The
live color is, however, very characteristic for several species
and may be useful as a character in a well-studied geographical
area. Fauvel (1917, 1919) reviewed many of the tropical spe-
cies, especially from the Indian Ocean, and established numer-
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ous synonyms. He failed to examine many available types,
perhaps because of the political situation in Europe at the time.
Augener (1922a,b, 1923) reviewed some early types and estab-
lished other synonyms. Hartman (1944) reviewed, without
access to many types, all species described from the Americas;
later Hartman (1948, 1956) reviewed types of species described
by Kinberg and Treadwell, respectively. In her 1944 publica-
tion Hartman codified the characters used to separate genera
and species in the family and, following suggestions by Ehlers
(1868), proposed a scheme of informal species groups within
the genus Eunice for the American members of the genus. This
scheme was expanded by Fauchald (1970) to include all species
listed in Hartman (1959, 1965). He added a codification of the
branchial distribution to the scheme, originally suggested by
Grube (1878a), resulting in a more detailed set of groups than
the original Ehlers-Hartman scheme. Miura (1986) detailed the
branchial distribution of several species, suggesting that this
distribution would add a valuable character to the description of
eunicids.

NOMENCLATURAL NOTES

PUBLICATION DATES.—Some crucial publications are fre-
quently misquoted in the literature. First of these is a set of
French publications involving Savigny, Lamarck, and Cuvier.
These three gentlemen based their publications on the collec-
tions of Musée National d’Histoire Naturelle, Paris. Savigny
worked up the material collected during Napoleon’s travels in
Egypt and other polychaete material deposited in the Parisian
collections. He probably had a manuscript finished before 1815
(the plate including the eunicids was engraved by 1812). This
manuscript was not published until 1820 as a separate issue
(preprint) of volume 1, part 3 of the “Description of Egypt.”
The publication date is printed on the back page of the preprint,
which was separately paginated. Volume 1(3) was later re-
paginated as part of the complete volume and the publication
date 1809 was printed on the frontispiece. Only volume 1(1),
“The Fishes of the Nile,” was issued in 1809; the publication
date for Savigny’s study of the annelids was 1820 and Savi-
gny’s plates were not issued until 1826. Sherbourn (1897:287)
claimed that volume 1(3) was issued in 1822, quoting a review
in Gottingische Gelehrte Anzeigen, 2:695, as his source. Quite
correctly, a review of Savigny’s study starts on that page, but
the publication date of volume 1(3) is not mentioned. On the
next page, 1822 is mentioned as a publication date but only for
parts of volume 2; Sherbourn must have misunderstood the
rather complicated review.

Cuvier issued in 1817 volume 2 of Le Régne animal ..., in
which the name Eunice was first used (p. 524). Cuvier
(1817:525) listed the same previously published species that
were later included in the genus in Savigny’s publications, but
added no new taxa. In the next calendar year (1818) Lamarck
published volume 5 of his Histoire naturelle ... . Lamarck
quoted Savigny’s manuscript extensively; he described Leo-
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dice and in addition nearly all species Savingy had included in
his manuscript, quoting Savigny’s manuscript in his synonymy
lists for all.

Three important publications from the mid-1860s have
caused confusion. Kinberg in a series of papers published in
Ofversigt af Kongliga Vetenskaps-Akademiens Forhandlingar,
Stockholm, reported on the polychaetes collected during the
Eugenie expedition. The euniceans were included in the num-
ber 10 of the journal for the year 1864, this number was
published in 1865. Other parts of this series was published
earlier and later, but do not concern the euniceans. Quatrefages’
large Histoire des Annelés bears the publication date 1865 on
the title page of the first volume; as pointed out by Wright
(1867:578; see also Fauchald, 1986:252), this volume was not
issued until 1866. Thus, new eunicean taxa proposed by Kin-
berg antedates those by Quatrefages, and Kinberg's names have
priority in cases where the two gentlemen described the same
species. Malmgren first treated eunicids in his 1867 publica-
tion; note that both of Malmgren’s major publications (1865
and 1867) were issued as separately paginated reprints as well
as in a journal.

FAMILY NAME.—The family Eunicidae, as a concept, was
first used by Lamarck (1818). This mention is not available for
purposes of synonymy because there is no reference to the
genus Eunice in Lamarck’s text and the name is spelled Euni-
cae. Savigny (1820) used the family name Eunicae, but the
generic name Eunice is listed only as a synonym of Leodice.
Such mention of a family name is invalid for priority purposes
according to the International Code of Zoological Nomencla-
ture (ICZN; also referred to herein as “the Code™). Latreille
(1825:239) defined the family and listed Eunice, with Leodice
as a synonym; however, the name form used is invalid. The first
valid mention of the family is by Berthold (1827:227-228), a
translation of Latreille (1825) to German.

GENERIC NAMES.—The oldest generic name applied to a
member of this group (other than the Linnean Nereis) is Tibi-
ana in Lamarck (1816). The specimen examined by Lamarck
was the tube of a deep-water species from the Indian Ocean
(Lamarck, 1816:148). Lamarck believed he was describing a
coral, perhaps an octocoral, and the name Tibiana has not been
used as a generic name for polychaetes. According to the Code,
articles 12b(8), 23f(I1I), and 72c(I), the name is available for
purposes of priority (ICZN, 1985). In a description of a tube
under the specific name Marphysa tibiana by Pourtales (1867)
(now known as Eunice tibiana), a specific reference to Tibiana
as the name of a eunicid-tube was made. The name has other-
wise not been used. 1 have prepared an application to the
International Commission on Nomenclature to have the name
suppressed.

Cuvier (1817:525) defined Eunice and Lamarck (1818:321-
323) diagnosed Leodice. The two taxa have been used more or
less as synonyms since they were both first named.

Savigny worked up the collections of eunicid polychaetes in
the museum in Paris (MNHN). His descriptions in Savigny
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(1820) are exemplary as are the plates for that volume. Cuvier’s
(1817) and Lamarck’s (1818) volumes were both based at least
in part on Savigny’s manuscript, but because of the publication
dates, Savigny cannot be quoted as author for Leodice nor for
the new species included in the “Description of Egypt” in-
cluded by either one or the other of the two earlier authors.
From Audouin and Milne Edwards in 1833 until the present,
previous workers have attempted to rescue Savigny as author of
the many genera and species described in Savigny (1820). The
Code, however, is very clear on the point of priority of publica-
tion; and the publication dates are sufficiently well established
that Cuvier and Lamarck end up with the honors.

Savigny recognized the separation between what is now
called Eunice and Marphysa. Part of his definition, the pres-
ence or absence of peristomial cirri, is the only valid character
separating the two genera.

Audouin and Milne Edwards (1833:208), in their section on
the classification of the eunicids, commented:

La famille dont nous faisons ici 1'histoire a é1é établie sous le nom d'Eunices
par M. Savigny, pour recevoir, outre les Eunices de M. Cuvier, auxquelles il
donne le nom de Léodices, trois genres nouveaux, les Lysidices, les Aglaures et
les Oenones.

The family about which we are writing, was established by Savigny to receive,
other than M. Cuvier's Eunice 1o which he gave the name Leodice, three new
genera, Lysidice, Aglaura, and O [K.Fd translation, italicization as in the
original.]

Audouin and Milne Edwards thus synonymized Leodice
with Eunice as did Grube (1850). Note that Audouin and Milne
Edwards recognized Savigny as author of the family; this
problem has been discussed above.

The generic name Eunice has been considered preoccupied
by Eunice Rafinesque (1815); this is incorrect, because Raf-
inesque’s use is a nomen nudum. Verrill (1900) considered
Eunice preoccupied by Eunica Hiibner, 1816, thus preferring
the name Leodice. Hiibner’s name is spelled differently; Eunice
Cuvier, 1817, cannot be considered validly preoccupied by
Hiibner’s name according to the Code.

The valid name for the genus is here considered to be Eunice
Cuvier, 1817.

Other generic names proposed for the group include Nerei-
donta, erected by Blainville (1828:476) for his species N.
paretti. This species may be a Palola according to Ehlers
(1868:353). The question will be addressed in a future review
of that genus. Mayeria was proposed by Verrill (1900:650) for
Staurocephalus gregaricus Mayer, 1900, without any descrip-
tion of Mayer’s material or any other material. Mayer’s species
was referred to Eunice schemacephala Schmarda (1861) by
Augener (1925:29); the latter is here considered an indetermin-
able species of Eunice. Mayer left no specimens of his species
in any collections; thus his species is indeterminable. The
genus Mayeria lacks a clear definition and is here considered
indeterminable.

Eriphyle Kinberg (1865), erected for E. capensis Kinberg
(1865), is here considered a junior synonym of Eunice as first

3

proposed by Malmgren (1867; see below). The species for
which Eriphyle was erected was renamed Eunice kinbergi by
Ehlers (1868; see below).

The generic name Nicidion, originally proposed as a subge-
nus of Eunice by Kinberg (1865:564), has been used by a
variety of authors at the generic level. The original single
identifying feature of the taxon, the absence of branchiae, does
not appear to be a valid generic character. Nicidion is here
treated as a synonym of Eunice.

Other generic names used in the family pertain to species to
be treated in the future.

TYPE SPECIES.—Cuvier (1817:525) listed in a footnote a
series of species he transferred to his new genus, Eunice:
Terebella aphroditois, Nereis pinnata, Nereis norwegica (note
spelling), Nereis tubicola, and Nereis cuprea. The last two are
onuphids, Hyalinoecia tubicola and Diopatra cuprea, respec-
tively (e.g., Fauvel, 1923). Terebella aphroditois, originally
described as Nereis by Pallas (1788) and moved to Terebella by
Gmelin (1788), is a valid species of Eunice (see below). Nereis
pinnata and pennata were originally both described by O.F.
Miiller (1776; see also 1779); of these, N. pinnata is indeter-
minable (see below) and N. pennata is a valid species of Eunice
(see below). Nereis norwegica, originally spelled norvegica,
was described by Linnaeus (1767). I cannot determine from the
text how many of these species Cuvier had seen. He made the
following comment (Cuvier, 1817:525):

Jen connais une de la mér des Indes, de plus de quatre pieds de long.

I know one [specimen] from the Indian Ocean that is more than 4 feet long.
[K.Fd translation.]

Cuvier probably examined the collection in Paris in some
detail, but he explicitly stated that he had seen at least one
specimen. Traditionally, his statement has been considered as
referring to E. aphroditois, originally described from Sri
Lanka; this species can become very large. However, Cuvier
did not specifically name the large specimen he had seen; no
other valid species is named by Cuvier (1817).

Lamarck (1818:321-323) quoted Savigny’s manuscript ex-
tensively. He listed (for Leodice) L. gigantea, L. antennata, L.
gallica, L. norwegica, L. pinnata, L. hispanica, L. opalina, and
L. sanguinea and gave a brief Latin diagnosis for each.

For L. gigantea Lamarck listed the following synonyms:

An terebella aphroditois ?Gmel. p. 3114

Eunice.Cuv.Régne anim. 2 p.525
Leodice gigantea Sav. MSS.

This list, with original italization indicated, is an excerpt
from a longer list of synonyms published by Savigny two years
later; it is quoted here to demonstrate that as originally pub-
lished, the name Leodice gigantea was tied to the species name
aphroditois. Savigny’s (1820:49) synonymy list for Leodice
gigantea reads (French name forms omitted):

1. Leodice gigantea.
Nereis aphroditois Pall. Nov. Act. Petrop. tom II, pag. 229, tab. 5, fig.1-7.



~Terebella aphroditois Gmelin Syst. nat. tom I part. 6, pag. 3114, no. 9.
= Variet d'ige ou espéce trés-voisine.

Nereis gigantea Collect. du Mus.

Eunice gigantea Cuv. Collect. et Régn. anim. tom II, pag. 525.

The implication is that Savigny included all forms listed as
synonyms of Leodice gigantea. Furthermore, it is implied that
the species had been named by Cuvier (1817:525), as men-
tioned above; this is not the case. Cuvier may have labeled the
specimen in the collections by the name gigantea, but that
name is nowhere mentioned in his publication. The earliest
valid use of the name Leodice gigantea is in Lamarck’s (1818)
publication. Because Pallas’ description of Nereis aphroditois
is valid, Savigny established Leodice (= Eunice) gigantea
Lamarck (1818) as a junior synonym of Pallas species. This
discussion establishes only a valid “name” for this species, but
not a valid type species for the genus Eunice; a valid “concept”
was established by Ehlers (1868; see below).

Malmgren (1867:64-65), in commenting on what he consid-
ered Kinberg’s incorrect use of generic names, made the fol-
lowing statement:

Fasthllande sdsom princip, att 1ta et genusnamn alltid 4tf6lja den art, hvilken
genusnamnets uppstillare haft tillfille au sjelf undersdka eller foretridesvis
afsett, anser jag de gamla genusnamnen inom fam. Eunicidae bbra rittast
anvindas pi foljande sitt. Namnet Eunice gafs af CUVIER 4t Eunice gigantea
CUV. Régn. Anim. Tom II p.525, nouv. edit. Tom III, p. 199, hvarfére deuta
namn omdjligen kan anviindas for ndgon annan grupp inom familjen &n dit
Eunice gigantea CUV. hér. Nir KINBERG nyligen uppstillt ett nytt genus-
namn Eriphyle for en grupp, dit han sjelf afven riknar Eunice gigantea CUV.,
och begagnat namnet Eunice CUV. i en betydelse, for hvilken SAVIGNY’s
gamla namn Leodice (sens. str.) hade varit det limpligaste och rittaste uttryck,
miste namnet Eriphyle KNBG, 4tminstone i dess nirvarande betydelse sdsom
fullkomligt 6fverflddigt och synonymt med CUVIER’s Eunice heltochhdllet
férsvinna, och namnet Leodice SAV. s. str. bor begagnas for den grupp, sdsom
KINBERG bendmnt Eunice, ty Leodice antennata SAV., Descr. d. I'Egypte
Tom. XXI p. 380, som bér anses for typ for Leodice SAV. hor ifven ll
KINBERGS genus Eunice.

Maintaining as a principle to let a generic name always follow the species that
the author of the generic name had the opportunity to examine himself, or
preferentially designated, I consider that the old generic names in the family
Eunicidae should be used in the following fashion. The name Eunice was given
by Cuvier to Eunice gigantea, Cuvier, Regn. Anim., Tom. II. p. 525, new
edition, Tom. II1, p. 199, hence this name cannot possibly be used for any other
group of the family than the one to which Eunice gigantea Cuvier belongs.
When Kinberg recently erected a new generic name, Eriphyle, for a group to
which he himself ranks Eunice gigantea Cuvier, and applies the name Eunice
Cuvier in a sense for which Savigny's old name Leodice (sensu stricto) had
been the most appropriate and most correct name, the name Eriphyle Kinberg,
at least in its current sense, should altogether disappear as being completely
unnecessary and synonymous with Cuvier's Eunice, and the name Leodice
Savigny sensu stricto should be applied to the group that Kinberg named
Eunice, because Leodice antennata Savigny, Descr.d.l'Egypte, Tom. XXI,
p-380, which must be considered the type for Leodice Savigny, belongs to
Kinberg’s genus Eunice. [K.Fd translation; capitalization and italicization as in
the original.]

This rather complicated uttering boils down to three major
theses:

1. Malmgren believed that Cuvier named his genus for the
species gigantea, but including possibly other species. How-
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ever, as indicated above, the name gigantea is nowhere men-
tioned on the page of Cuvier’s book Malmgren cited.

2. Malmgren declared Eriphyle Kinberg a junior synonym of
Eunice.

3. Malmgren designated antennata as type for the genus
Leodice, but considered the latter as a synonym of Eunice.

Verrill (1900:638) quoted Malmgren as saying: “Malm-
gren ... restricted Eunice to the type of E. gigantea.” Verrill's
statement, although a misunderstanding of Malmgren’s intent,
is a clear designation of type for Eunice and is valid according
to the Code. Moreover, it is the first correct designation and
takes precedence over all other designations.

The type species has often been quoted as Nereis aphroditois
Pallas, 1788, with type designation by Hartman (1959:308).
Both Cuvier and Savigny cited Nereis aphroditois Pallas, 1788,
as a synonym for Eunice (or Leodice) gigantea Cuvier. How-
ever, the first valid designation of type for the genus in the
sense of the Code is Verrill (1900), fixing the type as Eunice
gigantea Cuvier, 1817. This binomen is invalid in the sense of
the Code, but there is a valid binomen available (Code recom-
mendation 67B). Ehlers (1868:306-310) gave a detailed defi-
nition of E. aphroditois and in a discussion suggested that
Cuvier’s E. gigantea was a synonym as earlier authors had
done. Ehlers listed Leodice gigantea Savigny and E. gigantea
Milne Edwards and E. gigantea Quatrefages as synonyms. The
former reference is to the last edition of Cuvier’s Le Régne
animal ..., the so-called student’s edition; the latter is
Quatrefages (1866). The two names probably refer to the same
species, but both are without types and cannot be defined
accurately without access to material from the type areas.
Cuvier’s material came from the Indian Ocean, presumably one
of the French possessions, the Seychelles, Madagascar, or the
Mascarenes. Pallas’ material was from the coast of Sri Lanka.
The two species are considered synonymous in this paper.

The type species should be cited as Leodice gigantea La-
marck (1818 = Nereis aphroditois Pallas, 1788) by subsequent
designation (Verrill, 1900:688).

SCOPE OF THE STUDY

Most species treated in this review were described either as
Eunice or Leodice. Species of the Linnean genus Nereis de-
scribed prior to the erection of Eunice and Leodice and consid-
ered members of Eunice by Hartman (1959, 1965) are also
included. The few species in the latter category either come
from well-circumscribed type localities (e.g., E. norvegica), or
a well-defined tradition has developed associating a morph
with a name (E. aphroditois). 1 reviewed descriptions of other
species of Nereis described prior to 1817 to seek out additional
eunicids, but found none. Species named in Eriphyle Kinberg,
1865, and Nicidion Kinberg, 1865, have been included, be-
cause both genera are usually treated as subgenera of Eunice
(cf. Hartman, 1959) if they are recognized at all. Species
originally described as Eunice (Marphysa) also have been
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included, but not species described and exclusively recognized
in Marphysa, except for a few that have been transferred from
that genus to Eunice.

Only species published before 1985 have been included in
the study. Appendix C lists publications describing new taxa
added since that time.

LIMITATIONS OF THE STUDY

During a study of the clastic effects of polychaetes on coral
reefs, Pat Hutchings of the Australian Museum collected a very
large collection of eunicids, including masses of small speci-
mens. She requested my assistance in getting them identified to
species. I realized that without a review of types of previously
described species, the task would be impossible. I first re-
viewed (Fauchald, 1986) species described from Australia and
New Zealand. This paper is an expansion of that effort to
include species described from other areas.

Studies of types alone are inadequate for clarification of
systematic problems in any group; however, without a descrip-
tion of all available types, all other taxonomic studies will lack
foundation.

The family Eunicidae is poorly known, even if a few mem-
bers have been intensively studied. We know, for example,
very little about longevity and numbers of (annual?) reproduc-
tive episodes, and whether the females grow between these
bouts. Perhaps, most importantly from a systematist’s point of
view, we know little about how morphological features vary
with size or sex. Some species become sexually mature at about
10-15 mm in length (e.g., Eunice marovoi Gibbs, 1971; and
examination of Gibbs’ types below). On the other hand, very
large individuals, 3-4 m in length, still appear to be reproduc-
tively active judging from the presence of large eggs in the
body cavity (e.g., E. aphroditois, E. sebastiani). Several au-
thors (e.g., Ehlers, 1868:309-311; Fauvel, 1917:209-232;
Hartman, 1944:98) have wrestled with the problem of identify-
ing smaller specimens of species that become very large, but
their conclusions are unconvincing.

Newly metamorphosed eunicid juveniles may have 5-15
setigers (Akesson, 1967) and grow, as usual among annelids,
by addition of segments from a pre-pygidial growth zone.
Unless anterior regeneration has taken place, the oldest seg-
ments are those immediately behind the peristomium. Parapo-
dia, branchiae, and setae of each segment bear a characteristic
relation to the relative position of the segment in the body.
Branchiae start and end at a specifiable range of segments;
subacicular hooks start within a limited range of segments.
Thus ontogenetic changes in the structure and shape of the
parapodia must take place. Because the distribution of features
is relatively stable, the underlying ontogenetic changes must be
structured. The complement of structures present on each seg-
ment varies with a segment’s relative position, so all sesgments
change in shape and structure during the life of the organism.
For example, early juveniles of a species related to Eunice afra
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have branchiae represented by single filaments in segments
5-8 when the whole body consists of 20-30 setigers; adults of
the same species with 120-130 setigers have branching bran-
chiae starting at setiger 18-20 and continued to the posterior
end (Fauchald, personal observations). Ontogenetic changes in
soft-body features have been poorly documented, and a study
of the types will yield limited information about such changes.

Changes in setal structures with size have been better docu-
mented. During the early juvenile life, the setal complement of
the setigers change in an orderly pattern; eventually the adult
complement of setae is established (Akesson, 1967:157). Such
orderly changes have been more frequently explored in the
closest relatives of the eunicids, the onuphids (Blake, 1975:55;
Hsieh and Simon, 1987:200-201; Paxton, 1986:20-21) and
have been found to follow fairly restricted patterns of transfor-
mation. The obvious implication is that the setal complement of
each segment is a well-regulated feature. The setal complement
and distribution at any given time or over time may show
species-specific patterns. These patterns may be related to the
distribution of other morphological features or show independ-
ent patterns. In other polychaetes, such as maldanids (Green,
1987) and nephtyids (Rainer, 1984), even the number of differ-
ent kinds of setae in each segment is considered a species-
specific feature. Particular ontogenetic sequences may be uni-
que to a single species, or characteristic of larger groups.

For these reasons, I started a study of the morphological
variability of species available in shallow water at Carrie Bow
Cay, Belize. Preliminary results (Fauchald, 1991) indicate that
various length measures and some numerically variable mor-
phological features are very precisely controlled in each taxon.
Some features appear size related; others are size independent.
The species studied appear to have their own patterns; simple,
generalized patterns have yet to emerge. Thus, without consid-
erably more detailed studies of ontogenesis in many more
species, one can only suggest possible synonyms from a study
of the types only. For this reason, I have made only a few
suggestions about new synonyms. I expect that the study of
variability will lead to many more, but I also suspect that some
current names hide more than one taxon.
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Fitzhugh, at the time both graduate students at George Wash-
ington University, gave me a much needed sounding board for
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I dedicate this study to Dr. Leonard P. Hirsch partly for his
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MATERIALS AND METHODS

The types of nearly 200 species of Eunice are available. The
German collections are especially valuable, both the Berlin and
Hamburg museums have types of many species described by
Grube. Additional types are in the holdings of the museum in
Wroclaw (Breslau) now in Poland, where Grube lived and
worked for many years. The British Museum (Natural History),
now called the Natural History Museum, and the Musée Na-
tional d’Histoire Naturelle, Paris, have large holdings as does
the National Museum of Natural History, Smithsonian Institu-
tion, and American Museum of Natural History, New York.
Some authors, for example Claparéde and Rioja, never depos-
ited any types.

I have designated neotypes and lectotypes for a few species.
Neotypes have been designated only for poorly defined, widely
dispersed species such as E. norvegica. Most early authors did
not designate holotypes; if they had more than one specimen
available, these have here been considered syntypes. Only in
cases where confusion could arise as to the identity of a species,
as when the type lot(s) contained two or more species, have
lectotypes and paralectotypes been designated.

MICROSCOPES AND COMPUTER.—I used a Wild M8
stereomicroscope and a Zeiss Universal compound microscope
with interference optics, both equipped with camera lucida. The
paper was prepared on an IBM PS2-80. Word-processing pack-
ages included NotaBene and WordPerfect 4.1 through 5.1.
Tables and calculations were prepared using SYSTAT 4.0,
SuperCalc4 1.0, and PlanPerfect 3.0. For the cladistic analysis
I used PAUP 1.1. DELTA 1.1 (Dallwitz and Paine, 1986) was
used for the preparation of the text and key and for the data
matrix for one of the PAUP runs. The rather idiosyncratic
punctuation used in DELTA natural language descriptions was
modified for publication. Details of the preparation of the key
and the cladistic analysis are given elsewhere.

Several species have been moved to other genera. I give only
brief comments for each of these, including a reference to the
author responsible for the current generic disposition. New
combinations are noted.

Some species for which types are missing were poorly
described originally and have rarely if ever been found by
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subsequent workers. They may have been listed in comprehen-
sive works (e.g., Fauvel, 1923:451); such mention cannot be
considered a use of the name in the sense of the Code. These
species are here characterized as indeterminable and are briefly
described, with references to the original descriptions and the
first author to declare them invalid. A few nomina nuda are also
included.

All other species are as extensively described and illustrated
as possible. Where no types were available, original descrip-
tions (or redescriptions of the original material) have been
paraphrased. Type material is missing for some frequently
reported species, such as Eunice antennata and E. vittata. In
these cases specimens from the type locality (or as close to the
type locality as practical) were examined in lieu of types.

Some recently described species, for which types are miss-
ing, have not been reported since their original description.
These species are characterized as best as possible from the
original illustrations and description and are considered incom-
pletely known. In most cases these species are too poorly
known to be included in the keys or the cladistic analysis. All
specics described (other than those declared indeterminable or
moved to other genera) are included in the tables and can thus
be compared to related taxa.

DISCUSSIONS OF INDIVIDUAL SPECIES.—The species are dis-
cussed in alphabetic order, and the treatment of each is sepa-
rated into several sections. Lightfaced centerheads identify
species that have been transferred to other genera; boldfaced
centerheads identify species that I consider as belonging to
Eunice.

A species number, arbitrarily designated by me, precedes
boldfaced species centerheads. These numbers, rather than
species names, are used in the comparison tables, making the
tables less sprawling than they otherwise would be. Species of
Eunice are listed in Appendix B, using the species numbers. In
the first line following the heading are given references to
illustrations and to tables demonstrating variability of the type
material of the species.

Synonyms: The synonymy lists contain references only to
the original descriptions, to redescriptions of the type material,
and to important changes in generic assignment. The two
generic names Eunice and Leodice have been used synony-
mously since about 1820 and various switches from one to the
other and back again have been omitted as trivial. A brief check
of materials in various museums revealed that up to 50% of the
specimens had been misidentified. Without a careful check of
the specimens on which a given record has been based, inclu-
sion of such records in the synonymy lists may perpetuate old
erTors.

Several species have been victims of what I call a serial
synonymy. A serial synonymy may arise as follows: Author A
synonymizes species Y with species X. Later, author B syn-
onymizes species Z with species Y. Finally, author C roots out
this combination of synonyms from the literature and proceeds
to lump all three named species under what she (or he) per-
ceives to be the oldest available name. Very different morphs
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have been paraded under the same species name, often for
many years, without anybody examining the types or even
examining the types of one species and comparing them to
descriptions of other species. Authors of widely used faunal
surveys sometimes take serial synonyms into account when
writing descriptions (e.g., Fauvel, 1923). The result is that
species may become so poorly characterized that delimitation
of any species in the genus becomes difficult. In other cases the
descriptions encompass only one section of the species listed in
the synonymy lists (e.g., Fauvel, 1953). Without direct com-
parison of the types of all named taxa included in one of these
series, it is impossible to decide what parts (if any) of such a
chain of synonyms are valid. References to obvious serial
synonyms have not been included.

Most beginning students of polychaetes will use one of the
major keys or handbooks as his or her major source of informa-
tion. As I know from practical experience (Fauchald, 1977), no
one scientist can handle all families equally well when writing
a handbook or a key. One has to depend on available published
sources. In cases where the original literature is poor, the result
is often the introduction of unjustified synonyms into the
literature. Keys include, obviously and trivially, only those
species considered by the author when constructing it. Species
not considered by the author may very well key out without any
problems and the identification still be incorrect.

The secondary literature may cause some additional prob-
lems. These problems are here pointed out by the following
example. Please note that both Fauvel (1953) and Hartman
(1968, 1969) pointed out clearly and accurately the sources of
their information in the publications. Problems arise in assum-
ing taxonomic accuracy in these general works.

Using Fauvel (1953) to identify polychaetes from India, the
purpose stated in the title of Fauvel’s book, may create some
problems. For many species he assumed to be widely dispersed
geographically, Fauvel used illustrations already issued in his
two volumes on the French fauna (Fauvel, 1923, 1927). The
descriptions in Fauvel (1953) are very brief. He may have
based his descriptions on Indian specimens or he may have
abbreviated the descriptions prepared for the Atlantic fauna to
cover Indian records.

Using Hartman'’s (1968, 1969) atlas of Californian polychae-
tes poses a related problem. Nearly all Hartman’s descriptions
were based on direct examination of California material. Most
of the illustrations, however, were copied or redrawn from
earlier publications, usually from the original descriptions. In
several cases, the descriptions and illustrations do not agree
(K.Fd, personal observation).

As it is usually not clear what aids were used for identifica-
tion in later records of euniceans, the lists of synonyms have
been limited to those that identify the species and the material
used and a few well-documented synonyms. At a later date I
will try to cope with all sources of synonyms (correct or not) for
the group.

Material Examined: In this section, type status of the
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specimens examined, as well as museum reference numbers,
locality information, and number of specimens is given. Local-
ity information is given as originally spelled either on the labels
or in the original description. Where necessary, equivalent
modern names have been added in parentheses. Depths of
capture have been recalculated to the metric system.

Comments on the Material Examined: This section in-
cludes comments on the state of preservation of the specimens;
any specimens referred to other species are named, as are
specimens specifically described or illustrated if the quality of
the specimens differ. I have also included comments on miss-
ing type materials.

Descriptions: The descriptions have been standardized,
with all features named and described in the same sequence,
beginning with overall body characters. Included are state of
completeness of the specimen; sex (if identifiable); numbers of
setigers present, total length, maximum width, length through
setiger 10, width at setiger 10. All measurements expressed are
in mm. In addition, the setiger at which the maximal width is
first reached is noted. The shape of the body in general appear-
ance is briefly noted. Descriptions of pygidium and anal cirri
are given in this section.

Next are named and described all features associated with
prostomium and peristomium. The jaw structure, often limited
to a maxillary formula, is given in a separate section and the
branchiae are described in a separate paragraph.

In the paragraph describing the parapodia, each feature is
mentioned for anterior, median, and posterior setigers when
possible. The ventral cirri are considered part of the neuropodia
and are included in the description of the neuropodia. The
notopodial cirri, in the literature referred to as the dorsal cirri,
are here considered extensions of the notopodia and are for that
reason described separately.

In the section on setae, the different kinds of setae are
described in the following order: limbate setae, pectinate setae,
compound hooks (and compound spinigers when present),
aciculae, and finally subacicular hooks.

I have attempted to account for features not included in a
description, either in terms of actual absence or because the
type material is incomplete or in too poor condition to discern
a given structure.

Several types have fragmented over time or were originally
collected in several pieces. I have consistently assumed that the
anterior end represents the individual originally described and
that all other fragments, although they probably belong to the
species, may belong to other individuals or even species col-
lected at the same time. The problem is particularly serious
when material has been collected by dredging, where one may
get representatives of several species, and it may be difficult to
associate anterior and posterior ends (cf. Eunice torresiensis
and E. tribranchiata below). If the type has been cut into pieces
that clearly match, 1 have assumed that the pieces are part of a
single specimen.

Caution was taken to avoid damaging specimens. Single
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type specimens were not dissected to examine the jaws, even if
the descriptions thereby remain incomplete.

The parapodia used for illustrations were, as much as possi-
ble, appended to the types in small glass vials to be available
for future study.

The following four items are listed separately from the
description to ensure that they are not considered part of the
description itself. ,

Unknown Morphological Features: In this section is given
a brief summary of major morphological features left unde-
scribed, usually because of the fragmentary nature of the types.

Expected States of Selected Unknown Features: For some
species a few predictions of the expected state of various
unknown characters can be given. These predictions were made
to stimulate a closer examination of specimens.

The next two features indicate the status of each character,
using the character table.

Character States Unknown: “Inappropriate characters” are
those characters that cannot under any circumstances be scored
for the species in question; for example, all features associated
with branchiae in an abranchiate species. “‘Unknown charac-
ters” are those characters that should have been scored but
which had to be left out, usually because of the incomplete state
of the type.

Assumed States Used in Preparing Key: Many species
were described from anterior fragments only; some characters,
such as the posterior branchial distribution, are thus unavail-
able. Because knowledge of the branchial distribution is crucial
for creating a reasonably accurate key, I have assumed a state
for the characters listed. The assumed states cannot be verified
on the types; a study of additional material from the type area
may test the likelihood of the assumption. In theory, as the
holotype is the only specimen that is the carrier of a particular
name, verification is impossible, but for all biological, rather
than nomenclatural purposes, the character states can be
demonstrated, based on the study of fresh material. Most of the
assumed states follow traditions in the literature; where nothing
else is stated, I follow suggestions in Hartman (1944) or
Fauchald (1970).

Remarks: This section includes a few comments on similar
species and reference to the appropriate comparison table(s).
Where appropriate I have also specified differences between
the original and the current descriptions. Remarks about each
species have been kept brief because most of the comparisons
to similar species can be done through the tables.

Illustrations: The anterior ends are drawn in lateral view. I
adopted the convention of not drawing appendages from the far
side of the worm in order to avoid cluttering illustrations of
species with long notopodial cirri and branchiae. Parapodial
and setal features are illustrated; where necessary, parapodia
from both the anterior and median-posterior end were removed
and illustrated. The parapodia were drawn in full anterior view
as mounted on a microscopic slide. I have adopted the follow-
ing conventions when drawing setal forms in the parapodial
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illustrations. Setal length is indicated as accurately as possible;
the number of sctae drawn bears no relation to the number of
different setae present. Limbate setae are rendered as single
lines, pectinate setae as short single lines in the same fascicle as
limbate setae. In compound falcigers and spinigers, the joints
between appendages and shafts are indicated.

In poorly preserved specimens only the setae are illustrated;
soft parts are usually so badly distorted that illustrations would
be misleading.

The jaws, when illustrated, were drawn in dorsal view as
flattened on a microscopic slide. The shapes of supporting
plates are thereby distorted, but I preferred on this occasion to
follow the convention first apparently adopted by Schmarda
(1861) in illustrating eunicid jaws.

Tables: When the type material consisted of at least three
specimens, the variability of all characters is presented in a
series of tables. Each table consists of two parts. The upper part
gives ranges, means, and standard deviations of measurements
and presents variability in numerically characterized features.
The lower half is a list of invariable features. Where possible,
both incomplete and complete specimens have been included.
Where only incomplete specimens were available, the only
length measure used was the length through setiger 10 (“Length
through 107).

Comparison Tables: Because the cladistic analysis gave
no readily interpretable results, I decided to include a series of
tables comparing “similar” species as aids for identification.
These tables are based on species groupings first suggested by
Ehlers (1868) and codified in Hartman (1944) and Fauchald
(1970). I would like to emphasize that even though eventual
cladistic analysis may show that some (or all) of these groups
represent phylogenetic lines, phylogenetic conclusions cannot
be drawn from membership in a group at this time. The groups
are artificial aids for the identification of the species, nothing
more, nothing less.

The comparison tables are grouped hierarchically so that
each major group table (Tables 19, 22, 24, 27, 33, 40, 41, 46,
50, and 52) has been broken down into suitable smaller tables.
The characters treated in the subordinate tables are exclusively
presence-absence characters.

Not all characters included in the character table were in-
cluded in the comparisons, and the characters used vary from
one table to the next. Characters are listed in the left-hand
column. The other columns show the character state for each
character of a single species; each column is headed by a
species number. The character numbers and states are listed in
the character table. As noted above, each species was given a
species number (another consequence of the use of the DELTA
format). The species number for each species precedes the
name in the systematic treatment. The species numbers in-
cluded in each table are also listed at the bottom of each
comparison table.

Note that if one of the characters used in the breakdown of
the genus is unknown for a species, this species is listed in all
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tables to which it might belong. Some anomalies arise as a
consequence: Eunice prayensis has been listed in four sub-
tables and two major tables: poorly known species will turn up
in more tables than well-known ones.

Morphological Features of the Eunicids

This review of eunicid morphology, with special reference to
the nominal genus Eunice, is divided into sections correspond-
ing to major body features. Characters and character states used
in the cladistic analysis and in preparation of the key are based
on the morphological structures described herein, but are de-
tailed in the section on cladistic analysis. The main structures
are diagrammed in Figure 1. The left- and right-hand diagrams
show the same “specimen” in dorsal and left lateral view; the
three median diagrams illustrate a pre-branchial, a branchial,
and a postbranchial parapodium of the same “specimen” in
anterior view.

OVERALL BODY FEATURES AND POSTERIOR END

Eunicids are relatively slender-bodied polychaetes with short
parapodia. The parapodia gradually change shape along the
body and no major segmental body regions are recognized.

Three different body shapes may be recognized, based on
observations in full dorsal view. In all three, the anterior end
tapers very little and the prostomium appears truncate.

1. The widest part of the body is at about setiger 10,
corresponding to the position of the posterior end of the in-
verted jaw apparatus; the body tapers evenly and very gradually
towards the posterior end from that point. This body shape is
illustrated in Figure 1.

2. The maximum body width, reached at about setiger 10, is
retained through most of the rest of the body; body tapering is
relatively abrupt in a posterior end consisting of perhaps 20
segments.

3. Maximum body width occurs in a wide, usually flattened
region in the posterior one-third of the body. The rest of the
body is cylindrical or slightly tapering from the posterior end of
the inverted jaw apparatus at about setiger 10. The latter body
shape is most common in species of Marphysa, but is present in
several species of Eunice.

The anterior end is always very muscular. The muscles are
mainly used to support and move the large, protrusile jaw
apparatus (for more detail see below). In cross section each
anterior segment is usually distinctly convex dorsally. The
ventrum is less distinctly convex than the dorsum or it may
appear flattened or the ventral nerve cord may be located in a
groove between paired longitudinal muscles. The paired ven-
trolateral longitudinal muscles usually form distinct longi-
tudinal bands continuing at least through the first one-third of
the body. The bands fade posteriorly and are indistinct in the
posterior half of the body in most species. The middle part of
the body region is less muscular than the anterior end. In cross
section the middle body appears flattened, most usually ven-
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FIGURE 1.—Diagram of Eunice showing location of various morphological features.

trally, but often also dorsally. The posterior end is often nearly
circular in cross section, but especially in species of body type
3 can be strongly dorsoventrally flattened.

The color of live specimens is usually highly characteristic.
The most frequent color pattern, especially among species
similar to Eunice aphroditois, is a dark, purplish red, with
white or pale gray dots scattered over the surface. One,
sometimes two, anterior setigers, most usually including setiger
4, has a transverse white dorsal band. Large specimens may be
purplish black with a greenish iridescence and the light-colored

spots or bands present on small to medium-sized specimens
may be difficult to see. Species related to E. antennata are brick
red, with minute white dots, but may also be uniformly bright
scarlet without any markings. Species related to E. vittata often
have a white base color with yellow or ocher cross bars and
spots, but rarely have the white dots and bars that are present in
other species. Colors fade rapidly in preservation and have been
poorly described for most species. Treadwell (1921) gave good
color notes for all species observed by him near the Dry
Tortugas Islands in the Gulf of Mexico. All of his types are now
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uniformly yellowish gray.

Colors and color patterns are clearly inconvenient as
systematic characters, but appear to show very distinct
systematic patterns. Color notes will be taken in the ongoing
study of variability of eunicids, and color patterns will be
introduced formally as systematic characters at a future date.

Most species consist of 100-200 segments as adults (defined
as individuals containing recognizable sexual products), but
adults with as few as 35 and as many as 1500 segments are
known. In specimens with few segments, each segment is
usually just slightly wider than long, in dorsal view. In large
specimens, segments are often much wider than long. In
species with an expanded posterior end, segments are usually
very much wider than long, appearing crowded in the posterior
one-third of the body.

Scexually mature individuals vary in length from about S mm
to about 6000 mm. Most specimens examined during this study
are 50-150 mm in length.

Eunicids have two pairs of anal cirri. The upper pair, actually
located laterally on the pygidium, is usually shorter than the
width of the pygidium and filiform in all species. The lower
pair, whose base forms the ventrolateral rim of the anus, varies
in length. In some species the lower anal cirri are short, barely
rcaching beyond the posteriormost five setigers and the
pygidium proper; in other species they may outreach 15-20
sctigers. The anal cirri are incomplete in most types examined,
so the length of the anal cirri may be considerably more
variable than indicated herein. Long anal cirri are always
basally inflated. Distally, cirri are perhaps most frequently
tapering, but may also be medially inflated or digitiform, with
or without articulations. Articulations, when present, may be
cylindrical or moniliform. Species with moniliform articula-
tions in the anal cirri also have moniliform articulations in the
ceratostyles. The dorsal edge of the pygidium may be smooth
or crenulated. Far too few observations have been made to give
any particular systematic or taxonomic significance to this
feature at this time.

PROSTOMIUM AND PERISTOMIUM

Most eunicid prostomia consist of two lobes in tandem. The
bilobed nature of the prostomium may be visible only as a
ventral longitudinal groove or suture, but is usually also visible
dorsally as a median sulcus of varying length. In some species
(e.g., Eunice kinbergi, Figure 54d), each prostomial lobe is
separated longitudinally into a narrow, high medial ridge and
paired wider, lower, lateral regions. Palps may be marked off
by shallow, transverse or circular grooves on the anteroventral
side of the prostomium. The palpal grooves are far more visible
in preserved than in live material. Even when not distinctly set
off from the rest of the prostomium, palpal regions are usually
raised above the rest of the anteroventral surface of the
prostomium.

In small specimens, the prostomium may be just slightly
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narrower than the peristomium, but is usually distinctly
narrower (“distinctly narrower” defined as one-third narrower
than the peristomium). The prostomium may be partially
withdrawn under an anterior peristomial fold on the dorsal side;
this is most obvious in forms with a narrow prostomium. The
prostomium is usually distinctly shorter than the peristomium,
when viewed dorsally, but the two may be of similar length.
The prostomium is usually held more or less horizontally, but
in some species the orientation appears to have shifted, and so
the two prostomial lobes slope strongly ventrally. The
prostomial orientation has rarely been mentioned in the
literature and has yet to be adequately documented.

The dorsoventral dimension of the prostomia is here defined
as the prostomial depth. Some species have very shallow
prostomia as viewed from the side, being less than half as deep
as the peristomium. In other species, the prostomium may be
much deeper and may be very nearly as deep as the
peristomium. The depth of the peristomium has consequences
for distortions in shape associated with protrusion of the jaws.
In species with a shallow prostomium, the jaws are protruded
very nearly directly anteriorly underneath the prostomium; in
species with a deeper prostomium, the prostomium is tilted
back to allow eversion of the jaws. The jaws in these cases are
everted anteroventrally, rather than strictly anteriorly. The
difference in direction of eversion may have consequences for
feeding behavior and burrowing activity.

Eyes, when present, are found posterolaterally on the dorsal
side of the prostomium. They are paired, ovate, and vary in
color from bright red through purple to black; the most
common color is dark purple. Eye colors fade in preservation,
making them uscful characters only when recorded from fresh
specimens. The eyes may be located in line with (between) the
antennae, or distinctly outside the line of the antennae. In some
species the eyes are found on the ceratophores of A-I or A-II
(see below for a definition of these terms). All eyes are located
directly on the dorsal surface of the anterior part of the cerebral
ganglion, overlain by translucent tissue. Four small ecyespots
have been reported present in a few species (e.g., Eunice
americana, Figure 8a; E. gravieri, not illustrated). Eyes are
absent in several species.

The five antennae are situated in an occipital crescent or in a
transverse row. The outer lateral antennae (A-I) are often
shorter than the other antennae. The inner lateral antennae
(A-IT) and the unpaired median antenna (A-I1I) may be similar
in length, but, perhaps most frequently, A-III is longer than all
other antennae. In some species all antennae are short, barely
reaching the tip of the prostomia, with thick, sausage-shaped
styles. The spacing of the antennae and the thickness of the
antennal styles (ceratostyles) vary among species. The antennal
bases (ceratophores) are short and ring-shaped in most species,
but may also be short, cylindrical structures confluent with the
prostomial surface. The ceratophores lack articulations except
in a single species (Eunice unidentata, not illustrated). The
shape and structure of the ceratophores appear to be stable
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features within any given species.

The ceratostyles may have cylindrical or moniliform
articulations, or may lack articulations. The kinds of articula-
tions present may vary among the antennae and from base to tip
in the same antenna. The shape of what is herein referred to as
a “moniliform articulation” may vary from drop-shaped
through rounded quadrangular, to nearly triangular with the
widest edge distally. Whether or not these differences are
fixation artifacts has yet to be determined. Casual observations
on live material indicate that shapes do not change upon
fixation, but documentation is incomplete.

The peristomium forms a fold covering the base of the
prostomium dorsally (see above). The pocket formed by this
fold is decpest near the midline in live animals. The bases of
antennae and eyes may be covered by the peristomial fold, both
in live and preserved specimens. Laterally, the peristomial fold
terminates in an ear-shaped fold. Ventral to this fold, the
separation between the prostomium and peristomium is
indistinct externally for a short distance. The anteroventral part
of the peristomium is a more or less scoop-shaped lower lip.
The lip may consist of paired, inflated, strongly muscular
cushions, distinctly set off from the rest of the peristomium by
a shallow groove. The cushions are usually separated in the
ventral midline by a frontal notch and a mid-ventral, poorly
muscularized region. The lower lip may also be relatively
poorly muscularized; if this is the case, the peristomium will
taper anteriorly.

The peristomium is nearly always separated into two rings.
The rings are usually separated by dorsal and ventral grooves or
by a groove encircling the peristomium. The separation may be
visible only on either the dorsal or the ventral side; in a few
cases, the scparation is marked only as shallow grooves anterior
to the bases of the peristomial cirri. The rings are ontogeneti-
cally presegmental in origin and do not represent fused
segments (Akesson, 1967).

Paired, dorsolateral peristomial cirri are located near the
anterior edge of the posterior peristomial ring. The cirri vary in
shape from short, ovate structurcs barely outreaching the
posterior peristomial rings, to long, slender, tapering structures
reaching well beyond the tip of the prostomium. They may be
articulated, usually with cylindrical articulations. The peristo-
mial cimri are articulated only in species in which the
ceratostyles are articulated, but are not articulated in all species
with articulated ceratostyles.

JAW APPARATUS

The eversible jaw apparatus consists of paired ventrally
located mandibles and four pairs of lateral maxillae in addition
to an unpaired plate on the left side (seen from above); a fifth
pair of sclerotinized plates is present; these plates nearly always
lack teeth, but may have a single sharpened ridge in a few
spccies. The maxillae are diagrammed as seen slightly
compressed in dorsal view in Figure 2.
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FIGURE 2.—Diagram of maxillac of Eunice showing the numbering system of
the various parts. Mx-VI is absent in most species. The maxillary formula for
this set of jaws would be 1+1, 849, 1240, 6+11, 1+1, and 1+1. Mx-III in this
instance is long and located behind left Mx I1.

The mandibles are narrow and expanded anteriorly as a
cutting edge, which may be impregnated with CaCO,. In the
genus Palola the mandibles are scoop-shaped and enclose the
maxillae when retracted. In other genera, mandibles are flat, but
may be tilted in relation to each other to form a shallow V.

The maxillae are attached to longitudinal, muscular ridges
arranged on both sides of the eversible pharynx. Most of the
muscle mass of the pharyngeal bulb is associated with the
maxillae. Relatively less bulky muscles are used in retracting
the apparatus. Protrusion is apparently mainly a function of a
contraction of the body muscles of the whole anterior end (cf.
Clark, 1964; Wolf, 1976). The dorsalmost pair of maxillae
(Mx-I) are large, curved structures in a forceps-shaped
arrangement. They are basally attached a pair of wide, thin,
posteriorly tapering, usually short, maxillary carriers. Remain-
ing jaw elements are numbered in order progressing ventrally
and anteriorly from Mx-I. Each second maxilla (Mx-II) is a
large plate, the base of which is folded at approximately right
angles over a muscular ridge. The tecth of Mx-II are located on
the convex edge and curve posteriad. The number of teeth
varies from three to about 15; the number of teeth is largely
independent of the size of the specimens. An Mx-III is present
only on the left side. It may be located directly below Mx-ITor
under and in front of left Mx-11. Mx-I11 either forms a transition
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to the frontal jaws (Mx-IV and V) or is part of an arc formed by
the frontal jaws. When located behind Mx-II it resembles Mx-I1
in that it is an angled plate with teeth along the free edge. When
located in front of Mx-II, the Mx-III base plate is smaller and
the outer edge is curved, usually fitting into the curve of the left
Mx-IV. The number of teeth is usually much lower in the
second kind and the base plate is often tucked underneath the
left Mx-IV. The shape of Mx-III and its relation to other
maxillae are probably taxonomically informative; the topic is
currently being pursued. Left and right Mx-IV consist of
angled, comma-shaped plates with teeth along the cutting edge.
The right Mx-IV usually has more teeth than the left one. In
cases where Mx-III forms part of a distal arc with Mx-IV, the
combined number of teeth in Mx-III and left Mx-IV often
approximates the number present in right Mx-IV. The number
of teeth vary from 2 or 3 to about 15 in each of Mx-III and IV.
Mx-V is a small plate lateral to each Mx-IV and usually with a
single tooth; in a few cases several teeth may be present. Mx-V
may be asymmetric. Lateral to Mx-V may be found another
sclerotinized piece, which, when present, may have a small
tooth and is then referred to as Mx-VI.

BRANCHIAE

Branchiae are present in most species. They usually are
located on the dorsal edge of the notopodia near the base, but
may emerge, especially in posterior setigers, from the body
wall dorsal to the notopodial bases. Branchiae are readily
differentiated from notopodial cirri by the presence of a
vascular loop, visible in most cases with the use of a high
power stereo microscope in situ. Minute branchial capillaries
loop between the epidermal cells and are visible in optical
section as minute punctae lined up just below the surface of the
branchiae.

Branchiae may consist of single filaments, or they may be
more or less branched. Where best developed, branchiae are
pectinate, with long, usually tapering stems and more than 40
filaments arranged in a single comb on the dorsolateral side of
the shaft. Miura (1986) demonstrated that in most species the
maximum number of filaments is seen just posterior to the start
of branchiae, with the number of filaments tapering off towards
the posterior end. In some species, an intermediate region of
low numbers of filaments is present. In a set of diagrams
showing the numbers of branchiae per segment, Miura
demonstrated that patterns of branchial distribution are more or
less species specific. Potential variability in these patterns are
now under study as part of the study of variability within each
species. In many species, branchiae are limited to the anterior
one-third to one-half of the body, but branchiae often are
present from setiger 5-10 to the posteriormost distinct
segments.

The length of the branchial stems varies. When the stems are
long in relation to the filaments, branchiae appear pectinate;
when the shafts are short, branchiae have a palmate appearance.
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In species with palmate branchiae, the maximum number of
filaments is usually only two or three. In some species, the
branchial stems may be bent, or be slightly coiled, resulting in
some rather unusual shapes. The basic structure of all branchiae
are the same: a stem with a single series of filaments attached
along one side. In some species filaments may themselves be
branching; these secondary branching patterns are irregular,
varying from one segment to the next. Only a few species are
prone to secondary branching (e.g., Eunice johnsoni, Figure
59j).

Most species have an anterior and posterior region with
single filaments, even if the branchiae are strongly pectinate
elsewhere. The number of setigers with single filaments
anteriorly and posteriorly appear to vary without any distinct
patterns in some species; in other species distinct patterns may
be present.

In most species the number of branchial filaments decrease
monotonously after reaching a maximum somewhere in the
anterior end of the body. In some species with branchiae
continued to one of the last distinct segments, the number of
filaments decrease to one or two in a mid-body region and
increase again, usually to three or four in the posterior one-third
of the body. The number of filaments decreases to a single
filament in the last 10-15 prepygidial segments. The presence
of a mid-body region with reduced branchiae is nearly always
associated with the presence of tridentate yellow subacicular
hooks, but not entirely so, and certainly not all species with
such hooks have reduced number of filaments in a mid-body
region.

In some species, I have observed an increase in filament
length toward the posterior end without an increase in the
number of filaments. This feature has not been well docu-
mented on the types and has been omitted in the present study,
but will be taken up as part of the study of variability mentioned
above.

In most species, filaments are digitiform. More rarely,
filaments are smoothly tapering, whereas in some species,
especially in those with single branchiae, they may be flattened,
often nearly foliose with abruptly tapering tips. Fauchald
(1991) found that single branchial filaments in juveniles often
are flattened, whereas fully pectinate branchiae of adults of the
same species have digitiform filaments.

PARAPODIA

Eunicid parapodia are biramous. The notopodia are repre-
sented by short bases and notopodial cirri. The notopodia are
supported by internal aciculae (St6p-Bowitz (1987:128)
pointed out that the Latin term acicula, plural aciculae, is
feminine). The notopodia are set off from the cirri by a distinct
groove in some species (e.g., Eunice pennata, Figure 87p; E.
petersi, Figure 89¢), but in most instances the notopodia are
separated from the cirri only by the distincly to slightly
expanded diameter of the cirri near their junction to the
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notopodia. The notopodial aciculae, usually two or three in
number, are slender, usually slightly yellow to clear, pliable
rods; in some species one or more of the aciculac may be dark
brown to black. Notopodial aciculae, being difficult to see in
most species, have been reported only sporadically, but are
apparently always present. The notopodial cirmi may be
articulated, especially in the anterior end of the body. The
articulations are usually cylindrical, more rarely drop-shaped or
moniliform. The first notopodial cirri are in some cases much
longer than those in the following setigers (¢.g., Eunice
polybranchia, Figure 91a). More usually, cirri increase in
length through the first 10-15 setigers and decrease monoto-
nously in length posteriorly. In E. aphroditois (Figure 13c,d)
and similar species, notopodial cirri are strongly inflated
medially, often appearing rather flaccid. Notopodial cirri of this
type retain the same length towards the posterior end. Thus,
because the body narrows, and other parapodial features
become reduced, these notopodial cirri become the dominant
parapodial feature near the posterior end.

The neuropodia are herein described as they appear mounted
on microscopic slides with the anterior side facing the observer.

Anterior neuropodial acicular lobes are usually rounded or
truncate, supported by or more aciculae. The aciculae may
emerge near the middle of the acicular lobe or dorsal to the
midline. In some species, the acicular lobes become progres-
sively reduced posteriorly and the aciculae may emerge directly
from the body wall. In most species, the acicular lobes retain
roughly the same size relative to the width of the body
throughout, but become conical or triangular towards the
posterior end.

The pre- and postsetal lobes actually comprise a continuous
structure around the dorsal edge of the neuropodial acicular
lobes, wrapping around the dorsal edge as a flattened collar,
covering the bases of the setae. The appearance of the anterior
and posterior part of this collar is nearly always so different that
it is most usefully described as if it consisted of separate
pre- and postsetal lobes. The presctal lobes are usually
distinctly shorter than the acicular lobes, and form low, usually
transverse, folds covering the bases of the compound falcigers
and spinigers. In some species the presetal lobes are as high as
the acicular lobes and closely follow the outline of the acicular
lobes. The presetal lobes rarely change appreciably in shape
along the body. The postsetal lobes are more variable. In some
species, the anterior postsetal lobes outreach the acicular lobes
to form a projecting, triangular or rounded lobe. The high part
of this lobe may be dorsal to, directly behind, or ventral to the
high point of the acicular lobes. In most species the anterior
postsetal lobes are either low, transverse folds or follow the
outline of the acicular lobes closely; in ncither case will the
postsetal lobes be visible in a parapodium mounted in anterior
view. In median and posterior setigers the postsetal lobes are
low, transverse folds or follow the outline of the acicular lobes
closely in nearly all species.

Anterior, usually prebranchial, ventral cirri are tapering or
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conical; rarely slender or digitiform. The bases of the ventral
cirri are inflated and glandular in the next 30-50 setigers in
nearly all species examined. The distribution, size, and shape of
the inflated bases vary among species. Most commonly,
inflated bases are limited to 30-50 setigers and are ovate to
spherical. The tips of the ventral cirri project as tapering,
sometimes truncate or digitiform, tips. In posterior sctigers, the
inflated bases usually are gradually reduced. In some species,
the bases are withdrawn into the body wall and the glandular
tissues are retained but no longer form a perceptible bulge.
Posterior ventral cirri usually become longer and more slender
than those in the anteriormost setigers, but rarcly become as
long as the notopodial cirri in the same sctigers. In some
species the posterior ventral cirri emerge on the posterior face
of the parapodia and project dorsally, behind the postsetal
lobes. In species in which the inflated bases form thick,
transverse welts along the ventral edge of the parapodia, the
inflated bases arc often present also in far posterior setigers.

SETAE

All sctac are ncuropodial in origin. Limbate and pectinate
sctae are found in dorso-posterior fascicles forming bundles;
compound falcigers and spinigers are in anteroventral, flat-
tened, often fan-shaped fascicles. Subacicular hooks are also
present and each neuropodium is supported by one or more
aciculae. In a few species (e.g., Eunice afuerensis, Figure
7h,jk; E. pelamidis, Figure 86i) compound falcigers are
replaced by pseudocompound falcigers from setiger 25-50.

Limbate setae are usually slightly curved, tapering and have,
when viewed with light microscope, a single, usually narrow,
limbation. Limbate setae outreach all other setae, and may be
slender or thick shafted, and marginally smooth or serrated.
They usually decrease in number from anterior to posterior
setigers and may be wholly absent in the posterior one-third of
the body.

The distal half of each limbate seta consists of a core and an
asymmetric hood formed by a halo of setal fibers (cf. Kryvi and
Sorvig, 1990). The inappropriate term “limbate setae” is
retained for two reasons: it is the appearance of the setae in the
light-microscope, and it is the term used in the taxonomic
literature.

Pectinate setae are present in fascicles of limbate setae. They
are usually slender and less than !/2 as long as the limbate setae.
Each pectinate seta consists of a shaft, sometimes flattened,
which is distally expanded into a variably wide, dentate blade.
The blade may be distinctly furled (Figure 32d), forming an
open, shallow scoop, or be flat (Figure 6b,g). In a few species,
the edge of the blade is slightly oblique, but in most species it
is at right angles with the shaft. The number of teeth along the
edge varies between five and 30, the most usual number is from
10 to 15. The two outermost (marginal) tecth may be thicker
than the other teeth (Figure 20d), or they may be as thick as the
other teeth (Figure 6b). One or both of the marginal teeth may
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be longer than the other teeth (compare Figures 13a, Sh, and
9¢). All teeth may be wide and abruptly tapering distally
(Figure 21c) or evenly tapering from the bases (Figure 5h). The
number of pectinate setae usually increases from anterior to
posterior setigers; in some species, pectinate setae appear to be
absent in the first 15-20 setigers.

Compound falcigers are usually distinctly narrower than
aciculae or subacicular hooks, but in some species they are as
thick as the latter. Falcigers are composed of shafts and
appendages. The shaft is usually slender, but often expanded
distally to a distinct head (compare Figures 23a and 4e). Shaft
heads may be marginally dentate or serrated. Shafts are usually
clear, nearly translucent, but may become more strongly
sclerotinized, especially towards the bases, which then become
chestnut, brown, or even black in color (e.g., Eunice sebas-
tiani). The appendages may be short (about as long as the
distally expanded head of the shafts, Figure 4¢) or they may be
distinctly longer, becoming in some instances, very long and
narrow (Figure 8b). The appendages may distinctly taper
towards the tip (Figure 8b) or have nearly to completely parallel
sides (Figure 12f). Distally, they are usually bi- or, rarely,
tridentate. In bi- and tridentate falcigers (Figures 4e and Se), the
teeth are in a row, with one above the other. The teeth may be
nearly erect or variably curved and differ in size from barely
noticeable to long and pointed. Reduction in size of the teeth is
most common in the proximal teeth. Distally the appendages
are covered by a pair of guards. The guards usually fit closely
around the appendages, but are very much wider in a few
species. Each guard consists of a convex membrane, which
distally may be rounded or bluntly to sharply pointed (Figures
3b, 4e, Se). The guards may be equipped with distinct mucros
(Figure 13f). Such mucros are mostly present in forms with
bluntly to sharply pointed guards, but may also be present in
forms with rounded guards (Figure 16f,i). The edge facing
away from the teeth may be slightly thickened and the other,
cutting edge may be serrated.

Pseudocompound falcigers (Figure 7h, j.k; Figure 86h,i) have
thick shafts that are barely inflated near the reduced joint. The
joint may be recognizable only as a swelling on one side of the
falciger or be more distinct. The pseudoappendages are short,
with nearly parallel sides and bidentate. Both teeth are directed
distally and tapering.

Shafts of the compound spinigers closely resemble those of
the falcigers (Figure 57c). Appendages (blades) vary in length
and are always knife-edged; the narrower edge may be serrated.

Each neuropodium may be supported by a single acicula;
perhaps most common are paired aciculae, but up to about
seven have been recorded (e.g., Eunice manihine, four in Figure
69¢). When multiple aciculae are present, they are arranged in
a dorsoventral row. The aciculae usually are thicker than all
other setae. The number and shape may vary from anterior to
posterior end. Multiple aciculac are more common in anterior
than in posterior setigers. Most species have tapering, distally
bluntly pointed, straight aciculae; some species have distally
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hammer-headed or irregularly thickened and truncated acicu-
lae. In some species, aciculae are distally bifid. Gently curved,
or geniculate aciculae are common. Aciculae from a single
neuropodium may differ in shape.

Subacicular hooks are exclusively present in the neuropodia
and are first present from setigers 15-35 in most species.
Hooks are usually present in all remaining setigers. Hooks
originate near the base of the aciculae, but form a distinct angle
relative to the aciculae (Figure 3¢) and emerge along the lower
edge of the neuropodia. Subacicular hooks are usually slightly
thinner than the aciculae and are often somewhat lighter in
color. Most species have a single subacicular hook per
parapodium, but in some species a vertical series of as many as
5 may be present (e.g., Eunice vittata, three in Figure 114e).
Distally, subacicular hooks may be bidentate (Figures 3d and
7c,h), tridentate (Figures 4d, Sc,d) or simple and spine-like
(Figure 103k). In some species the two distal teeth in the
tridentate hooks are arranged in tandem (e.g., E. cirrobran-
chiata, Figure 3le; E. flaccida, Figure 46¢), but in most cases
the teeth are crested (i.e., with the tips of the teeth in a single
plane parallel to the curvature of the setal axis, e.g., Figures 4d,
5¢.d).

Structurally, aciculae and subacicular hooks are similar
when viewed with a light microscope; when any internal
structure is visible, they appear to consist of an inner core of
dense fibers, covered by a non-fibrous sheath. In some species,
the separation between core and sheath is distinct, with a
dark-colored core and a clear, often translucent sheath. In other
species the separation between core and sheath is indistinct.
Aciculae and subacicular hooks may be clear and nearly
colorless, yellow, chestnut colored, various shades of brown,
and in some instances a very distinct jet black. If paired
aciculae are present, they are often of different colors. If paired
subacicular hooks are present, they usually have the same
color, but replacement subacicular hooks that have yet to
emerge are often lighter in color. Aciculae and hooks in anterior
setigers are often lighter in color then those farther back, and
smaller specimens tend to have more light-colored aciculae
than do larger specimens.

Cladistic Analysis

Species of Eunice have for the last 50 years organized into
informal species groups (Hartman, 1944; Fauchald, 1970). A
cladistic analysis was performed to test if these informal groups
represented monophyletic, possibly definable taxa. The analy-
sis was done using PAUP 2.4 on an IBM PS-2/80 and the
corresponding mainframe version on an IBM 4381.

SELECTION OF OUTGROUP TAXA

This initial analysis was intended to justify selection of
outgroups to be used in this study. A complete analysis of the
order Eunicoidea is beyond the scope of this study. The
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relations proposed here follow the traditional family subdivi-
sions of the order and are those that appear most probable to me
at this point. I invite testing of all assumptions made in the
following section.

The eversible pharyngeal structures in polychactes are
stomodeal invaginations. Such invaginations may take one of
two major forms (cf. Dales, 1962). They may be axial structures
with muscle layers arranged reasonably evenly on all sides or at
most with narrow dorsal and ventral gaps in the musculature.
Alternatively, they may be muscularized lower lips, in which
the dorsal side of the stomodeum is poorly muscularized. The
euniceans have a distinctive form of the latter construction.

The jaws of all polychaetes are epidermal structures, formed
either superficially by the epidermis as part of the cuticle or in
invaginated epidermal pockets. The main constituents are
sclero-proteins of varying density impregnated with a varicty of
materials. Eunicoidean jaws often are impregnated with large
quantities of calcium carbonate (Colbath, 1986, and references
therein).

Members of the order Eunicoidea are uniquely characterized
by having an eversible, muscular lower lip in the sense of Dales
(1962), supporting laterally arranged maxillac and a pair of
ventral mandibles. The muscular part of the stomodeum is
scoop-shaped with the jaws located in partially isolated pockets
formed by folds in the scoop. The mandibles are in a midventral
pocket. The maxillae are supported on lateral muscular ridges
and pockets along the sides of the mouth cavity. The
mandibles, although probably of great interest, have been
relatively poorly described in most taxonomic work and are
herein not considered further for the purposes of selecting an
outgroup.

The eunicoidean jaws, although reduced in some, especially
small or parasitic members, differ from the jaws of other
polychaetes, especially of the Phyllodocida, in which the jaws
are formed along the inner lining of an axial, muscular
eversible pharynx (cf. Dales, 1962; Clark, 1964; Fauchald,
1974a). Without anticipating a planned analysis of the relations
among the major groups of the polychaetes, it appears likely
that the structure of the jaws could be considered a synapomor-
phy for Eunicoidea. Thus, the search for an outgroup for Eunice
sensu lato is herein limited to the order Eunicoidea.

As mentioned above, the following families are currently
recognized in the order: Eunicidae, Onuphidae, Lumbrineridae,
Arabellidae, Iphitimidae, Lysaretidae, Oenoniidae, Hartmaniel-
lidae, and Dorvilleidae. The iphitimids were considered part of
the dorvilleids by Gaston and Benner (1981), a finding that will
influence the composition of the Dorvilleidaec. However, these
and other taxonomic problems associated with some of the
families do not influence the selection of outgroups for the
following reasons. Ehlers (1868:273-274, 280-282) recog-
nized two distinct groups of eunicoideans: the prionognaths
and the labidognaths. The families Eunicidae, Onuphidae, and
Lumbrineridae belong to the latter; the other families to the
former group. The two groups differ markedly in the jaw
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structures.

The prionognaths have (often numerous) jaw pieces arranged
longitudinally along a single ridge. The carriers either form
small box-like structures ncar the base of the posteriormost
jaws, or arc long, narrow, flexible support structures, com-
pletely uncovered by muscle in situ (Fauchald, 1970; Wolf,
1976). These jaws are hardened by very strong sclerotinization
and a serics of metal ions are present, similar to the condition in
centain glycerid jaws (Colbath, 1986; see also Voss-Foucart et
al., 1973).

In the labidognaths, one pair of jaws are large forceps
(Hartmann-Schréder, 1967; Wolf, 1976). The jaws are attached
1o a pair of large, wide, usually short maxillary carriers covered
in life with a thin layer of transverse muscle, making it possible
for the organisms to tilt the jaws along the medial axis. The
other jaw pieces include distinct, large, often paired picces.
Each piece consists of a curved base and a cutting edge with a
variable number of tecth along the edge. In addition, the jaws,
when hardened, are calcified with calcite or aragonite (Colbath,
1986).

As stated above, I assume that the presence of maxillae
arranged in scrics laterally in the ontogenctic derivative of the
stomodaeal invagination is a synapomorphy for the order
Eunicoidea. I further assume that the group to which the
eunicids sensu stricto belong is characterized by additional
synapomorphies associated with the jaw structures; i.e., the
distinction between prionognaths and labidognaths. Juvenile
jaws of labidognath taxa have jaws that resemble the
prionognath condition (Blake, 1975; Hsich and Simon, 1987).
For the purpose of this analysis, I have assumed that the two
sets of jaw characters (or a subset of these characters) can be
used as synapomorphies characterizing both groups of eunicoi-
dean polychaetes.

The labidognaths have traditionally been separated into two
groups; one containing the eunicids and onuphids and another
containing the lumbrinerids. The latter lack the complex
prostomial structures present in the two former and the
parapodia are also relatively simple, characters that could easily
be symplesiomorphies. The lumbrinerids are characterized by
two synapomorphies associated with the jaws: the jaws are
symmetrically paired and are always (as far as investigated)
impregnated with calcite, independent of depth and latitude
(Colbath, 1986).

The eunicids and onuphids have asymmetrical jaws, in
which the left side has an additional jaw piece, usually placed
behind the large maxillary plate (Mx II) or anterior to, but
behind that plate, in close association with the distal, smaller
jaw pieces, when the jaw apparatus is viewed from above. In
addition, the jaws are impregnated with aragonite, as far as
known, independent of the origin of the material. Both these
features are here considered synapomorphies for the eunicids
and onuphids.

The onuphids and eunicids differ in the structure of the
prostomium. In the former the prostomium is a pentagonal to
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rounded lobe about as wide at the base as the peristomium. A
pair of small, frontal antennae (frontal palps, sensu Paxton,
1986) are present, as are five occipital antennae arranged in a
row or a semicircle near the base of the prostomium. Each
antenna consists of a ceratophore and a style. The ceratophores
are often long with numerous articulations, but may also be
smooth. They are never ring-shaped. The peristomium is a
single ring with a pair of frontal peristomial cirri (missing in
several genera).

Among the eunicids, the prostomium is more or less
distinctly cleft longitudinally (the cleft is always visible
ventrally, even among those members of the genus Marphysa
that are characterized as having rounded prostomia in the
literature) and the ventral side of the prostomium may be
equipped with a pair of palpal cushions, more or less distinctly
set off from the prostomium proper. The frontal palps are
missing. The antennae are in a transverse row or an open
horseshoe. Each antenna consists of a ceratophore and a
ceratostyle. The ceratophore is either ring-shaped or a
cylindrical extension of the dorsal wall of the prostomium; it is
ringed only in one described species (E. unidentata). The
ceratostyles are often ringed and may consist of many
moniliform articulations. The peristomium consists of two
rings (not segments, cf. Akeson, 1967) and the peristomial cirri
are attached near the anterior edge of the second peristomial
ring.

The search for an outgroup for the genus Eunice has been
limited to the families Eunicidae and Onuphidae. Historically,
all non- Eunice genera of the Eunicidae were formed as subsets
of Eunice. The sets of characters currently used to recognize
genera in the family can be summarized fairly simply. Two
genera (Nematonereis and Lysidice) have one and three
antennae, respectively. During ontogenesis other members of
the family go through stages in which they have first one and
then three antennae before adding the last, outer pair (personal
observations). Marphysa lacks peristomial cimi, the only
feature that consistently can be used to separate all species
assigned to this genus from species of Eunice. Palola lacks
subacicular hooks and pectinate setae; as an autapomorphic
feature, the mandible is very large, scoop-shaped, and encloses
the other jaws. Palola consists of a few species; all live in
calcareous substrates. Nauphanta Kinberg, 1865, recently
resurrected (Fauchald, 1986), is characterized by the presence
of large, flat pectinate setae emerging in rows on the dorsal
edge of the neuropodia. The genus is poorly known, and several
additional species of Marphysa may turn out to belong to this
genus. Additional genera have been described as offshoots of
Marphysa (Paramarphysa and Heteromarphysa). These are
poorly known and have been relatively rarely reported.

Selection of any one of the other eunicid genera, with the
exception of Palola and Nauphanta, might involve creation of
a paraphyletic group. Ontogenetically, species of Eunice and
Marphysa undergo “Nematonereis” and “Lysidice” states
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before they reach the adult configuration of antennae. Further-
more, other differences all involve the loss or modification of
selected setal types. Selection of Palola is possible because a
distinct apomorphy defines it; however, it is entirely possible
that the genus will be lumped back into Eunice, as is current
usage by several authors (e.g., Hofmann, 1974). Nauphanta is
simply too poorly known to be an effective outgroup. A
full-fledged cladistic analysis is probably not possible until all
other genera named have been reviewed. I suspect that although
there may be definable genera in the family, the current
distribution is paraphyletic. I undertook this first survey to
attempt to get an initial idea of possible patterns of relations
among the species examined.

I took two routes out of a problematic selection of outgroup.
The first involved the selection of an onuphid as outgroup. The
generic subdivision of the onuphids has recently been the
subject of thorough revisions (Fauchald, 1982a, but especially
Paxton, 1986). All members of this family are tubicolous and in
some taxa the anteriormost parapodia are very different from
those farther back (especially Rhamphobrachium and allied
genera; see Paxton, 1986; see also Nothria, Paradiopatra, and
Hyalinoecia). The transition from the modified segments to the
remainder of the body segments is usually rather abrupt.
Members of other onuphid genera, such as Onuphis, Kinber-
gonuphis, Paradiopatra, and Mooreonuphis, are less strongly
cephalized and transitional segments are present over a longer
section of the body. Eunicids and all other eunicoids appear far
less cephalized than the onuphids. The anterior parapodia of
eunicids differ in size more than in structure from those farther
back. Transitions in the size, shape, and equipment of the
parapodia are not abrupt.

Kinbergonuphis simoni Santos, Day, and Rice, 1981, was
selected as the outgroup onuphid. The level of variability of all
the taxonomic characters among the onuphids is generally
unknown. Kinbergonuphis simoni has been the subject of a
three-year study at the type locality in Florida by Hsiang
Hwey-Lian (Hsiang and Simon, 1987). She followed in detail
the larval development and metamorphosis, including setal
transition during ontogenesis, formation of the jaw apparatus
(Hsiang and Simon, 1987), and a detailed study of the adult
population structure at the type locality. Fauchald (1991) has
studied the variability of adult morphology in this species from
various localities around the Florida peninsula, but especially
from a locality near Vero Beach on the east coast, a locality also
studied by the authors of the species. The species is thus
comparatively well known and when decisions as to character
polarity had to be made, reference to this accumulated
information assisted greatly.

Even if the onuphids and eunicids are related, a number of
features with similar relative position in the body are
consistently very different. For example, the digitate postsetal
lobes of anterior parapodia of onuphids are very different
structurally from the transverse, low folds present in the
eunicids. Similarly, the onuphids have pseudocompound or
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simple hooks present in a few anterior setigers; eunicids have
compound hooks present in all scgments (except in Eunice
afuerensis and E. pelamidis). Further, the hooks appear very
different and no structural analysis has been done to demon-
strate their homologies.

For this reason, a second outgroup was selected. In this case
a eunicid, Marphysa sanguinea (Montagu, 1815), was selected
as an outgroup; this species is a member of the genus that most
closely resembles Eunice. Marphysa sanguinea has been
reported widely from warm-water areas and the identity of the
different populations is problematic. For that reason, a single
specimen from Florida (USNM 17131) was examined when the
descriptions of the species were too vague to be used in the
analysis, or when features had not been included in previous
descriptions. As mentioned above, the presence of peristomial
cirri is a distinct synapomorphy for all species of Eunice in
relation to M. sanguinea (or alternatively the absence of
peristomial cirri in Marphysa may represent an apomorphy for
that genus; this issue will be explored at a later date).

CHARACTER LIST

Originally a character list including, in all, 228 characters
was developed. The standardized format used in character files
of DELTA, a program for developing standardized keys and
descriptions, was originally used to develop the list. The list
was based on the first 50 species encountered in an alphabetic
listing of the species. The character states were systematically
organized from small to large (few to many) and from absent to
present. Additional character states were included as encoun-
tered going through the remaining descriptions. Once an
outgroup had been selected (see below), the character list was
rescored, using the character state present in the outgroup as the
plesiomorphic condition. Where a character was missing in the
outgroup, the character states were ordered as in the original
list, but were always run as unordered in the analysis.

The original DELTA-style table included some 228 “charac-
ters,” many of which created serious problems in the cladistic
analysis. Iterated reductions in the number of characters,
combining the extremely detailed notations necessary for
descriptions, led to the development of an analyzable character
list. The result was a list (Appendix A) of 68 characters, of
which 38 are multistate and 30 binary. Appendix A also
includes a series of measurements and numerical counts that
were excluded from the analysis, because they could not be
broken down into discrete states. The total number of character
states are 210, barely adequate for the number of taxa present,
if all character states had shown perfect behavior in the
analysis.

Plesio- and Apomorphic States of the Characters

All characters are included in this overview, except those
that identify the specimens, such as species number, name, state
of specimen completeness, and sex. Characters and character
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states are those included in the preparation of the key; it is a
printout of the DELTA file CHARS without the formatting
characters. The characters are grouped by major morphological
structures. Character state 1 is always plesiomorphic.

Size Characters

1. number of setigers

2. total length mm
These two characters are mentioned only for complete
specimens. In all other species they have been scored as
unknown. Length is measured from the tip of the prostomium
to the end of the pygidium; antennae and anal cirri are omitted.

3. maximum width in mm

4. maximum width first reached at setiger

5. length through setiger 10 in mm

6. width at setiger 10 in mm
These characters can be scored for all specimens. The
combined score of characters 3, 4, and 6 can be used to
characterize the overall shape of the body. Character S can give
a good approximate mecasure of total size of incomplete
specimens (Fauchald, 1991).

Prostomium and Peristomium

7. prostomium
1. frontally truncate
2. frontally obliquely truncate
3. frontally rounded
8. prostomium
1. dorsally inflated
2. dorsally flattened
3. dorsally excavate with a thickened rim
9. median sulcus
1. median sulcus invisible dorsally
2. median sulcus shallow
3. median sulcus deep
These characters define the shape of the prostomium. They are
observed from the dorsal and lateral side. For characters 7 and
8, both outgroup species have character state 1. Kinber-
gonuphis simoni lacks a median sulcus wholly; Marphysa
sanguinea has a shallow, rather wide notch.
10. prostomium
1. distinctly shorter than peristomium
2. about as long as peristomium
11. prostomium
1. about as wide as peristomium
2. distinctly narrower than peristomium
12. prostomium
1. less than 1/2 as deep as peristomium
2. as deep as '/2 of the peristomium or deeper
These characters define the size of the prostomium in relation
1o the rest of the anterior end. By “distinctly shorter” in
character 10 is meant “more than 30% shorter than”; the
break-off point is defined similarly for characters 11 and 12.
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Both outgroup species have short, wide prostomia and both
have the prostomium about as deep as one-half of the
peristomium.

Eyes

13. eyes
1. present
2. absent
14. eyes
1. lateral to the bases of A-I
2. behind bases of A-I
3. between bases of A-I and A-I1
4. behind bases of A-II
5. on ceratophores of A-I
6. on ceratophores of A-11
The presence or absence of eyes is probably very important, but
because the color fades, and most types are rather old, character
13 is not featured prominently in any discussions. Both
outgroup species have character state 1; the other states are
arranged in order of frequency in the ingroup.

Antennae

15. antennae arranged in a
1. horseshoe
2. semicircle
3. straight line
16. antennae
1. evenly spaced
2. with A-I isolated by a gap
3. with A-III isolated by a gap
17. antennae
. similar in thickness
. with A-I slimmer than other three
. with A-III slimmer than other four
. with A-I thicker than other three
. with A-II thicker than other three
. with A-IIT thicker than other four
The relative position and size of the antennae have never been
used as systematic characters. The differences observed have
an unknown value as systematic characters at this point. The
features have been included here because they are being
recorded in fresh material and appear to show some interesting
properties. Kinbergonuphis simoni has antennae in a horse-
shoe; in Marphysa sanguinea A-1 is placed just slightly ahead
of the other antennae. Character 15 was always treated as
unordered. For character 16 state 1 is by far the most common
in both onuphids and eunicids and is present in both outgroup
species. For character 17, state 4 may be the most common
among onuphids, but is not present in K. simoni, which has
state 1, as does M. sanguinea. The character was run unordered
in all runs.
18. ceratophores
1. long in all antennae
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2. long in A-I and ring-shaped in other three
3. ring-shaped in all antennae
19. ceratophores
1. articulated
2. without articulations
In Kinbergonuphis simoni the ceratophores are cylindrical with
three or four vaguely indicated articulations; in Marphysa
sanguinea the ceratophores are short and ring-shaped without
articulations.
20. ceratostyles
1. tapering
2. medially inflated
3. digitiform
4. club-shaped
The shape of the ceratostyles is usually not considered a strong
character; a common excuse has been that the styles are often
lost and thus not worthy of detailed description. Kinber-
gonuphis simoni has tapering styles; Marphysa sanguinea has
digitiform styles.
21. ceratostyles
1. articulated
2. without articulations
The styles are articulated in Marphysa sanguinea; and lack
articulations in Kinbergonuphis simoni.
22. ceratostyle articulations
1. long or short cylinders
2. moniliform or drop-shaped distally
3. moniliform throughout
Character state 3 may be heterogenous; some “moniliform”
articulations are medially inflated, shaped more or less as pearls
on a string. In other forms, the “moniliform” articulations are
truncated cones with the base distally. It is possible that the
apparent difference is due to contraction, but this has never
been well documented. In several species the inner one-third to
one-fifth of each style lack articulations; in most cases the
articulations become more distinct distally.
23. length of
1. A-IT and III similar and A-I shorter
2. antennae increasing from A-I to A-III
3. A-II greater than A-I and A-III
4. all antennae similar (short)
Length of the antennae is here characterized only as relative
length in relation to the other antennae. The absolute length is
important, but was poorly recorded. A-I is shorter than the other
antennae in character states 1-3 and about as long as the other
antennae in character state 4. The antennae must differ by at
least 30% in length for the difference to be considered distinct.

Peristomium

24. peristomium
1. with distinct, muscular lower lip
2. cylindrical
1 originally had a series of characters describing the shape of the
peristomium; character 24 is the last remnant of these
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characters. It was the only character among them that could be
characterized whether the jaws were everted or not; it has been
poorly described in the literature, even if most illustrations in
ventral view show the distinction rather clearly. Kinber-
gonuphis simoni has character state 2; Marphysa sanguinea has
character state 1.
25. separation between peristomial rings
1. visible dorsally only
. visible ventrally only
. visible both dorsally and ventrally
. present on all sides
S. absent
In at least one case, the peristomium appears to be undivided;
this state may be a juvenile feature. Kinbergonuphis simoni has
a single peristomial ring on which the peristomial cirri are
attached anteriorly, as do all onuphids; M. sanguinea has
character state 3. The character was run unordered in all runs.
It is possible that it should be run in order from § to 1, but not
enough is known about variability and ontogeny to decide this
issue.
26. anterior ring makes up
. /2 of total peristomial length
. %3 of total peristomial length
. ¥a of total peristomial length
. %s of total peristomial length
. 3/ of total peristomial length
. 81 of total peristomial length
. /8 of total peristomial length
. ¥/9 of total peristomial length
. %10 of total peristomial length
This feature is undoubtedly subject to variation due to
contractions. Differences between the extremes appear to
reflect valid differences between taxa.
27. peristomial cirri reach
1. middle or anterior end of peristomium
2. middle or front of prostomium
3. beyond prostomium
Scoring the length of the peristomial cirri in this fashion avoids
the use of terms such as “short,” “medium,” and “long.” By
definition, Kinbergonuphis simoni has character state 2 because
it lacks the anterior peristomial ring; M. sanguinea lacks
peristomial cirri, so characters 27 and 28 have not been scored
for this species.
28. peristomial cirri
1. tapering
2. digitiform
3. medially inflated
4. basally inflated
S. ovate
Kinbergonuphis simoni has character state 1; the character was
run unordered.
29. peristomial cirri
1. articulated
2. without articulations
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Peristomial cirri are not articulated in any onuphid to my
knowledge.

Branchiae

30. branchiae
1. present
2. absent
Branchiae are present in both outgroup species; they are absent
in some taxa in both families. They are absent in most other
cuniceans; possibly homologous structures termed branchiae
are present sporadically in other groups.
31. branchiae
1. pectinate
2. palmate
3. single filaments
Single branchial filaments present in immature specimens with
only a few segments appear structurally different from those of
the adults. Some species retain these branchiac; in other species
with single filaments, the juvenile branchiac are lost. In the
latter case the structure of adult branchiac appears to differ from
the juvenile branchiae.
32. branchiae
1. distinctly longer than notopodial cirri
2. about as long as notopodial cirri
3. distinculy shorter than notopodial cirri
The definition of “distinctly” follows the pattern established for
the antennae: one-third longer (or shorter) than the notopodial
cirri in this case. The three character states proposed here
represent a first attempt to measure the relative length of the
two structures. Eventually I expect to have to characterize the
absolute lengths of each structure; without careful study of the
variability in a number of specimens, this first step appears to
show promise. Both outgroup species have character state 1.
33. branchiae
1. reduced in mid-body region
2. not reduced in mid-body region
Both outgroup species have character state 2 as do most species
of Eunice.
34. branchial stems
1. erect
2. flexible
Among species with character state 2 have been included also
species with distinctly twisted, nearly cork-screwed branchiae.
The difference between folded and twisted (or cork-screwed)
shapes may be more due to fixation than to structural
characteristics. There is, however, a clear-cut distinction
between the two character states defined above. Kinber-
gonuphis simoni has state 1; Marphysa sanguinea has state 2.
35. branchiae from setiger number
36. to setiger number
37. branchiae
1. present to near posterior end
2. terminating well before posterior end
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By “near posterior end” is here meant within 10 setigers of the
pygidium in species with 100 or more setigers. Especially in
species in which the body tapers smoothly towards the
posterior end, the position of the last branchiae may be difficult
to determine.

38. branchiae present on

1. more than 65% of total number of setigers
2. less than 55% of total number of setigers

This feature was included to make comparisons between small
and large species easier. It is defined as the percentage of
branchiated setigers in relation to the total numbers of setigers
in complete specimens. The character corresponds to the
grouping, suggested already by Grube, into species with
branchiae terminating in mid-body and those branchiated
through the posterior end of the body. The break-off point was
determined by scoring all species for which the branchial
distribution was known; no species described have branchiae
on more than 55% but less than 65% of the body. All other gaps
in distribution are less than 5%. Both outgroup species have
character state 1 in characters 37 and 38. Characters 37 and 38
are often, but not necessarily, congruent.

39. single filaments in number of anterior setigers

40. single filaments in number of posterior setigers

41, maximum number of filaments

42, maximum number of filaments first reached in setiger
number

Parapodia

43. median acicular lobes
1. distally truncate
2. distally rounded
3. triangular or conical
4. withdrawn into body wall
5. bilobed
44. median acicular lobes with
1. aciculae emerging ventral to midline
2. aciculae emerging at midline
3. aciculae emerging dorsal to midline
The states of these two characters are relatively easily scored in
carefully mounted parapodia. The character states for character
43 are clearly unordered. Detailed observations were also made
on anterior and posterior parapodial lobes, but were excluded
from use in this study. Many of the types are incomplete
posteriorly, and in order to make the necessary observations,
additional parapodia would have to be removed, something
deemed less than desirable on material consisting of types only.
45. anterior presetal lobes
1. follow outline of acicular lobes closely
2. form low transverse lobes
3. project as free lobes
46. median presetal lobes
1. follow outline of acicular lobes closely
2. form low transverse lobes
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3. project as free lobes
47. posterior presetal lobes

1. follow outline of acicular lobes closely

2. form low transverse lobes

3. project as free lobes
Kinbergonuphis simoni has character state 1 in all three
characters; Marphysa sanguinea has character state 2. The
latter is by far the most common state among the eunicids.

48. anterior postsetal lobes

1. follow outline of acicular lobes closely

2. form low transverse lobes

3. project as free lobes

49. median postsetal lobes

1. follow outline of acicular lobes closely

2. form low transverse lobes

3. project as free lobes

50. posterior postsetal lobes

1. follow outline of acicular lobes closely

2. form low transverse lobes

3. project as free lobes
These character states are determined as parapodia are observed
from the front as mounted on a microscopic slide. During
mounting, care has to be taken to avoid twisting the
parapodium around its long axis. Kinbergonuphis simoni has
character state 3 for character 48, provided that the digitiform
postsetal lobes of the onuphids are homologous with the
transverse folds called state 3 among the eunicids. For
characters 49 and 50, both outgroup species have character
state 1.

51. ventral cirri not inflated in number of anterior setigers
The first several ventral cirri show a smooth taper from the
base; then, usually from setigers 5-10, the bases become
distinctly inflated, whereas the tips retain their taper. This
character lists the numbers of segments without distinct basally
inflated ventral cirri. The numbers do not show any distinctly
separated ranges and the character is not included in cladistic
analysis.

52. anterior ventral cirri

1. tapering from narrow bases

2. tapering from wide, triangular bases

3. digitiform
Both outgroup species have character state 1.

53. median ventral cirri

1. basally inflated

2. without basal inflations
Tubicolous eunicid species always have inflated bases;
however, a number of species for which tubes have not been
reported also have inflated bases. Both outgroup species have
inflated bases; Kinbergonuphis simoni constructs a tube;
Marphysa sanguinea lives in a burrow possibly with a thin
lining.

54, bases of median inflated ventral cirri

1. bases ovate or spherical
2. bases thick, transverse welts
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3. bases scoop-shaped
The scoop-shaped bases are folded around the lower edge of the
neuropodium and usually enclose the emerging bases of the
subacicular hooks; the scoop-shaped region is usually angled,
and so it reaches farther dorsally on the posterior face of the
parapodium than on the anterior face.
55. median inflated ventral cirri
1. narrow tips short and button-shaped
2. narrow tips tapering
3. narrow tips digitiform
4. narrow tips absent
In nearly all species, median ventral cirri have a distinctly
marked tip lacking the distinct glands present in the bases; the
presence of these glands makes it possible to recognize the
presence of the base, without the narrow tip.
56. median ventral cirri
1. tapering
2. digitiform
This character is scored only for species in which the bases are
not inflated.
57. posterior ventral cirri
1. basally inflated
2. without basal inflation
58. bases of posterior inflated ventral cirri
1. ovate or spherical
2. thick, transverse welts
3. triangular welts
4. scoop-shaped
59. posterior inflated ventral cirri with narrow tips
1. short and button-shaped
2. tapering
3. digitiform
4. absent
These characters parallel the ones already characterized for
median setigers. In most species, the posterior ventral cirri lack
basal inflations; however, when inflated, the shape of the bases
is often different from that present in median setigers.
60. posterior ventral cirri
1. tapering
2. digitiform
3. short, nearly tubercular
4. broadly triangular, nearly scoop-shaped
61. anterior notopodial cirri
1. basally inflated
2. medially inflated
3. tapering
4. digitiform
5. clavate
62. median notopodial cirri
1. basally inflated
2. medially inflated
3. tapering
4. digitiform
5. clavate
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63. posterior notopodial cirri
1. basally inflated
2. medially inflated
3. tapering
4. digitiform
S. clavate
These character states are listed in the same order for all three
regions of the body; both outgroup species have character state
1 throughout the body. In most species, the notopodial cirri
differ in shape from one end of the body to the other.
64. notopodial cirri
1. articulated throughout body
2. articulated in anterior sctigers
3. without articulations
Both outgroup species have character state 3. Notopodial cirri
are rarcly articulated in species without articulated ceratostyles;
most species with articulated notopodial cirri have articulations
limited to the anterior end, usually about the first 20 setigers in
a specimen with 100-120 sctigers.

Pectinate Setae

65. anterior pectinate setac
1. furled
2. flat
66. anterior pectinate sctae
1. distally tapering
2. distally flaring
67. median and posterior pectinate sctac
1. furled
2. flat
68. median and posterior pectinate setae
1. distally tapering
2. distally flaring
Onuphids often have narrow, furled, tapering pectinate sctae
with relatively few teeth in anterior setigers and wider, flaring
pectinate setae in median and posterior setigers. A similar
pattern can be found in some eunicids, but most of them appear
to have similar pectinate setae in anterior and posterior setigers.
The median and posterior pectinate sctae appear to differ in a
few cases, but documentation is difficult because these setae
are small and are often broken in posterior setigers where the
limbate setae, which protect pectinate setae in anterior setigers,
are few in number or absent.

Falcigers and Spinigers

Compound falcigers differ a great deal in shape from anterior
to posterior end and from superior to inferior positions in a
single fascicle. The differences are mainly in the length and
shape of the appendages, but the shafts may also change along
the length of the body. In addition to the characters scored here,
these shape differences should be consulted for additional
characterizations of the different species.
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69. dentition of appendages of compound falcigers
1. bidentate
2. tridentate
Both outgroup species and most species of Eunice have
bidentate falcigers; species similar to E. antennata have
tridentate appendages.
70. guards distally
1. mucronate
2. without mucro
“Mucronate” is here defined as having a distinct, slender spike
attached distally to the guard. The two edges of a guard may
mect at a low angle to form a sharply pointed guard, but this has
not been coded as mucronate. The shape of the guards was
originally coded in a more extensive version of the character
list, but inconsistent scoring made it difficult to maintain the
identity of the different character states. The issue will be
pursued in a study of the variability within the genus Eunice.
71. pscudocompound falcigers
1. present
2. absent
Among the onuphids the anterior falcigers are often pseu-
docompound; Kinbergonuphis simoni happens to have only
compound falcigers. Most cunicids, including Marphysa
sanguinea, lack pscudocompound falcigers.
72. compound spinigers
1. present
2. absent
Among the onuphids, members of the genus Mooreonuphis
have compound spinigers in some anterior setigers, usually in
the lowermost position of the fascicles (Fauchald, 1982).
Compound spinigers, when present among the eunicids,
replace the compound falcigers and are thus present medially
anterior to the aciculae. Both outgroup species happen to lack
compound spinigers; the presence of spinigers is still scored as
plesiomorphic, because presence of spinigers is widespread in
both families.

Aciculae

The number of aciculae in anterior, median, and posterior
parapodia may also turn out to be of interest; this character was
included in earlier PAUP runs, but was omitted in the data
transfer to this version of the character table. These characters
are tracked in a current study of variability in the family.

73. aciculae

1. light yellow or translucent (clear and colorless)

2. dark honey-colored to black
This character may, rarely, be difficult to score; however, in
most circumstances, there are no problems separating between
species with brown and light-yellow aciculae. Kinbergonuphis
simoni has light-yellow aciculae; Marphysa sanguinea has
brown aciculae.

74. separation of acicular cores and sheaths

1. distinct
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2. indistinct
75. cross section of aciculae
1. round
2. flattened and knife-edged
Character 75 is best observed in posterior parapodia in
three-quarter view, where the aciculae penetrate the body wall.
76. aciculae distally
1. pointed (sharp or blunt)
2. flattened with rounded tabs
3. expanded, knurled and knobbed
4. hammer-headed
S. bifid (bidentate)
Most species, including both outgroup species, have sharply or
bluntly pointed aciculae. The two last character states may not
be separable at all times: in the hammer-headed forms, both
projecting knobs are similar in size; in the bidentate forms one
is very much larger than the other.

Subacicular Hooks

77. subacicular hook color
1. light yellow or translucent (colorless)
2. dark honey-colored to black
Kinbergonuphis simoni has light-colored subacicular hooks;
Marphysa sanguinea has brown subacicular hooks.
78. separation of cores and sheaths
1. distinct
2. indistinct
79. distal ends of hooks
1. simple and spine-like
2. bidentate
3. tridentate with teeth in a crest
4. tridentate with teeth in tandem
Character state 1 is often referred to as being unidentate. Both
outgroup species have bidentate subacicular hooks. Character
state 4 may appear when the shafts are very much thicker than
the head: the medial part of the shaft is continued as the distal
tooth and on each side the two upper ends of the wide shafts
may be continued as distinct teeth on either side of the “true”
head.
80. hooks first present from setiger number
81. hooks
1. present in all setigers thereafter
2. missing in a some setigers
3. missing in many setigers
Relative size of the hooks appears to decrease with increasing
size of the specimens and especially in large specimens of
species similar to Eunice aphroditois, hooks may be missing
over long stretches of the body. Kinbergonuphis simoni has
hooks in all segments; the specimen of Marphysa sanguinea
used as the other outgroup specimen also has hooks in all
segments; other specimens referred to Marphysa sanguinea by
various authors have character state 3. This problem cannot be
resolved without a detailed review of the species, based on
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material from the type area and clsewhere.
82. hooks
1. always single (except for replacements)
2. sometimes paired
3. paired in most setigers
4. in multiples in some setigers
5. in multiples in most setigers
Character states 1 and 2 may be difficult to separate; I anticipate
that this character may be reduced to three states (1 and 2), 3, (4
and 5). Both outgroup species have character state 1.

RESULTS

The analysis included only species for which at least 75% of
the characters could be scored. Nearly all of the 167 species
included were scored for at least 90% of the characters. The
number of unscored characters for each species included is
indicated in the description of each species. All characters were
run equally weighted.

In all runs, more than 100 equally parsimonious trees were
found; exactly how many trees could be produced was not
determined. Strict consensus trees were created using both
outgroups. Under such circumstances, a reduction of the
number of terminal taxa by considering stable pairs of taxa as
single taxa will often lead to a reduction in the number of
equally parsimonious trees. This device reduces the apparent
number of terminal taxa in relation to the number of characters
present, making it more probable that a relatively limited
number of trees can be identified. In the analysis of Eunice, a
few stable species pairs were established, but attempts to
reduce the number of taxa through running combinations
turned out to be futile.

Species of Eunice have for the last 120 years been separated
into several groups based on the color and dentition of
subacicular hooks (Ehlers, 1868; Hartman, 1944; Fauchald,
1970). These groupings were never considered to have any
systematic importance: the groupings functioned as sorting
devices to allow taxonomists to group the species into
manageable subunits.

Species with yellow subacicular hooks are grouped together
in the cladograms. Species with black subacicular hooks are
organized into a reasonable number of (in most cases 5-6)
clades; however, sister taxa for any “black” species varies
widely from one case to the next. Thus, although the number of
groups in each cladogram was limited, membership of any
group was extremely varied. Some “black” groups could be
defined by reversals; other groups were characterized by
combinations of character states clade.

Theoretically, these features of the cladograms do not singly
or severally represent insurmountable problems for interpreta-
tion. It is possible that Eunice is a single clade with repeated
reversal from light-colored to dark subacicular hooks and
aciculae. It is also possible that in this particular case, the way
in which PAUP handles polytomies made the results difficult to
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interpret. Another problem probably lies in the character
definitions. The selection of characters must be re-examined;
other characters must be added and all characters must be
examined for possible homologies.

Ontogenetic studies are needed to analyze the distribution of
different shapes of subacicular hooks. In the present study,
known ontogenetic differences were excluded from considera-
tion, because information was available for so few species. For
example, it appears as if shape of the subacicular hooks may be
related to size. The type specimens vary a great deal in size, but
I was at this time unable to statistically test an association of a
particular kind of hook with the size of the specimens in which
they were found. This aspect is being pursued in some detail in
a study of variability.

The next step is obvious: study the variability of as many
characters as possible, including but not limited to those listed
in the character table. This study will be done within a single
population, preferably from the type locality, of as many
speciecs as possible. Ontogenetic changes may reduce the
number of states of some characters listed above, but may also
add characters not yet considered. I am also attempting to
categorize and organize the soft-body shapes into characters so
that more of them can be included in cladistic analysis.

Overview of the Species

Included in this overview are all species originally described
in Eunice and all species now or at one time considered as
members of that genus. Species described in genera usually
considered synonymous with Eunice, but which have never
been referred to by that generic name, have been excluded.

accrescens Hoagland, 1920, as Leodice; referred to Palola;
previously also listed in Eunice.

aciculata Treadwell, 1922, as Leodice; referred to Eunice.

adriatica Schmarda, 1861, as Eunice; referred to Palola
siciliensis.

aenea Blanchard, 1849, as Eunice; referred to Marphysa.

aequabilis Grube, 1878a, as Eunice.

afra Peters, 1855, as Eunice.

afuerensis Hartman, 1944, as Eunice.

americana Hartman, 1944, as Eunice.

amoureuxi Rullier, 1974, as Eunice.

amphiheliae Marion in Filhol, 1885, as Eunice.

anceps Pruvot, 1930, as Eunice; referred to Eunice pruvoti in
text.

annulicornis Johnston, 1865, as Eunice.

antarctica Baird, 1869, as Eunice.

antennata aedificatrix Monro, 1933, as Eunice; referred to
Eunice aedificatrix in text.

antennata Lamarck, 1818, as Leodice; referred to Eunice.

antillensis Ehlers, 1887, as Eunice.

aphroditois djiboutiensis Gravier, 1900, as Eunice; referred to
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Eunice djiboutiensis in text.

aphroditois punctata Fishelson and Rullier, 1969, as Eunice;
referred to Eunice rullieri in text.

aphroditois Pallas, 1788, as Nereis; referred to Eunice.

arenosa Kinberg, 1865, as Eunice.

argentinensis Treadwell, 1929, as Leodice; referred to Eunice.

ariculata Treadwell, 1900, as Eunice; error in Hartman, 1959,
for auriculata.

armillata Treadwell, 1922, as Leodice; referred to Eunice.

articulata Ehlers, 1887, as Eunice.

articulata Hoagland, 1920, as Leodice; referred to Eunice
hirschi in text.

atlantica Kinberg, 1865, as Eunice.

attenuata Grube, 1866b, as Eunice.

auriculata Treadwell, 1900, as Eunice; referred to Euniphysa
in text.

australis Quatrefages, 1866, as Eunice.

badia Grube, 1878, as Eunice.

balfouriana Mclntosh, 1885, as Nicidion; referred to Eunice.

barvicensis Mclntosh, 1885, as Eunice.

bassensis Mclntosh, 1885, as Eunice.

bellii Audouin and Milne Edwards, 1833, as Eunice; referred to
Marphysa.

benedicti Verrill, 1885, as Leodice, referred to Eunice.

biannulata Moore, 1904, as Eunice.

biannulata mexicana Fauchald, 1970, as Eunice; referred to
Eunice mexicana in text.

bicirrata Rullier, 1964, as Eunice.

biformicirrata Treadwell, 1922, as Leodice; referred to Eunice.

bilobata Treadwell, 1906, as Eunice.

binominata Quatrefages, 1866, as Eunice.

bipapillata Grube, 1866a, as Eunice.

bitorquata Grube, 1870b, as Eunice; referred to Palola
siciliensis.

borneensis Grube, 1878, as Eunice (Eriphyle); referred to
Eunice.

bottae Quatrefages, 1866, as Eunice.

bowerbanki Baird, 1869, as Eunice.

brasiliensis Kinberg, 1865, as Eunice.

brevis Ehlers, 1887, as Nicidion; referred to Eunice.

bucciensis Treadwell, 1921, as Leodice; referred to Eunice.

burmeisteri Grube, 1878, as Eunice.

caeca Shisko, 1981, as Eunice.

capensis Schmarda, 1861, as Eunice; referred to Marphysa.

capensis Kinberg, 1865, as Eriphyle; referred to Eunice
kinbergi.

cariboea Grube, 1856, as Eunice.

cedroensis Fauchald, 1970, as Eunice.

challengeri McIntosh, 1885, as Eunice.

cincta Kinberg, 1865, as Nicidion; referred to Eunice.

cingulata Claparede, 1868, as Eunice.

cirribranchis Grube, 1870b, as Eunice.

cirrobranchiata Mclntosh, 1885, as Eunice.

claparedii Quatrefages, 1866, as Eunice.
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coccinea Grube, 1878b, as Eunice.

coccinioides Augener, 1922b, as Eunice.

collaris Grube, 1869, as Eunice.

collini Augener, 1906, as Eunice.

complanata Grube, 1877, as Eunice.

concinna Verrill, 1900, as Leodice; referred to Eunice.

congesta Marenzeller, 1879, as Eunice.

conglomerans Ehlers, 1887, as Eunice.

contingens Chamberlin, 1919a, as Leodice; referred to Eunice.

crassitentaculata Treadwell, 1922, as Leodice; referred to
Eunice.

culebra Treadwell, 1901, as Eunice.

curticirrus Knox, 1960, as Eunice.

denticulata Webster, 1884, as Eunice.

depressa Schmarda, 1861, as Eunice; referred to Marphysa.

dilatata Grube, 1877, as Eunice.

dubia Woodworth, 1907, as Eunice.

ebranchiata Quatrefages, 1866, as Eunice; referred to Palola
siciliensis.

edwardsi McIntosh, 1885, as Eunice.

ehlersi Gravier, 1900, as Eunice.

elegans Verrill, 1900, as Leodice; referred to Eunice.

elseyi Baird, 1869, as Eunice.

enteles Chamberlin, 1918, as Leodice; referred to Eunice.

equibranchiata Mclntosh, 1885, as Eunice.

erithrocephala Risso, 1826, as Leodice; referred to Eunice.

fasciata Risso, 1826, as Leodice, referred to Eunice.

fasciculata Lamarck, 1816, as Tibiana; referred to Eunice.

fauveli Gravier, 1900, as Eunice.

fijiensis Baird, 1869, as Eunice.

filamentosa Grube, 1856, as Eunice.

fimbriata Grube, 1870b, as Eunice.

flaccida Grube, 1869, as Eunice.

flavapunctata Treadwell, 1922, as Leodice, referred to Eunice.

flavocuprea Grube, 1869, as Eunice.

flavofasciata Grube, 1878b, as Eunice.

flavopicta 1zuka, 1912, as Eunice.

floridana Pourtales, 1867, as Marphysa; referred to Eunice.

franklini Monro, 1924, as Eunice.

frauenfeldi Grube, 1866c¢, as Eunice.

fucata Ehlers, 1887, as Eunice.

fuscafasciata Treadwell, 1922, as Nicidion, referred to Eunice.

fusicirris Grube, 1878a, as Eunice.

gagzoi Augener, 1922b, as Eunice.

gaimardi Quatrefages, 1866, as Eunice.

gallica Lamarck, 1818, as Leodice; referred to Eunice.

gigantea Lamarck, 1818, as Leodice; referred to Eunice.

goodsiri Mclntosh, 1885, as Marphysa, referred to Eunice.

gracilicirrata Treadwell, 1922, as Leodice; referred to Eunice.

gracilis Grube, 1866a, as Eunice.

gracilis Moore, 1903, as Eunice; referred to Eunice japonica in
text.

gracilis Crossland, 1904, as Nicidion; referred to Eunice
wasinensis in text.
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gravieri Fauvel, 1911, as Eunice.

gregaricus Mayer, 1900, as Staurocephalus; referred to
Eunice; previously also referred to Mayeria.

grubei Gravier, 1900, as Eunice.

guanica Treadwell, 1921, as Leodice; referred to Eunice.

guildingi Baird, 1869, as Eunice.

gunneri Storm, 1881, as Leodice;, referred to Eunice norvegica.

guttata Baird, 1869, as Eunice.

hamata Schmarda, 1861, as Eunice, referred to Marphysa.

harassii Audouin and Milne Edwards, 1833, as Eunice.

havaica Kinberg, 1865, as Eunice.

hawaiensis Treadwell, 1906, as Eunice.

heterochaeta Quatrefages, 1866, as Eunice.

hispanica Lamarck, 1818, as Leodice; referred to Eunice.

imogena Monro, 1924, as Nicidion; referred to Eunice.

impexa Grube, 1878b, as Eunice.

incerta Hansen, 1882, as Nicidion; referred to Eunice cariboea
in text.

indica Kinberg, 1865, as Eunice.

interrupta Treadwell, 1906, as Eunice.

investigatoris Fauvel, 1932, as Eunice.

Jjagori Grube, 1878a, as Eunice.

Januarii Grube, 1881, as Eunice, referred to Marphysa.

Jeffreysii McIntosh, 1903, as Eunice; referred to Euniphysa in
text.

Jjohnsoni Hartman, 1954, as Eunice.

kinbergi Ehlers, 1868, as Eunice.

kinbergi Webster, 1884, as Nicidion; referred to Eunice goodei
in text.

kobiensis Mclntosh, 1885, as Eunice.

langi Treadwell, 1943, as Leodice; referred to Eunice.

laticeps Ehlers, 1868, as Eunice.

laurillardi Quatrefages, 1866, as Eunice.

leptocirris Grube, 1870b, as Eunice.

leucodon Ehlers, 1901, as Eunice; referred to Palola siciliensis.

leuconuchalis Benham, 1900, as Eunice; referred to Eunice
australis.

leucosticta Grube, 1878a, as Eunice.

levibranchia Hoagland, 1920, as Leodice; referred to Eunice.

limosa Ehlers, 1868, as Eunice.

lita Chamberlin, 1919a, as Leodice; referred to Eunice.

longicirrata Kinberg, 1865, as Nicidion; referred to Eunice.

longicirrata Webster, 1884, as Eunice; referred to Eunice
websteri.

longicirris Grube, 1869, as Eunice.

longicornis Grube, 1866b, as Eunice.

longiqua Kinberg, 1865, as Eunice.

longisetis Webster, 1884, as Eunice.

lucei Grube, 1856, as Eunice.

macrobranchia Schmarda, 1861, as Eunice.

macrochaeta Schmarda, 1861, as Eunice.

madeirensis Baird, 1869, as Eunice; referred 1o Palola.

madrepora pertusae Gunncrus, 1768, as Nereis; referred to
Eunice norvegica.
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magellanica Mclntosh, 1885, as Eunice.

magnifica Grube, 1866a, as Eunice.

makemoana Chamberlin, 1919a, as Leodice; referred to Eunice.

manihine Longbottom, 1972, as Eunice.

manorae Aziz, 1938, as Eunice.

marenzelleri Gravier, 1900, as Eunice.

margaritacea Williams, 1853, as Eunice.

margaritacea Verrill, 1900, as Leodice; referred to Eunice.

margariticacea Fischli, 1900, as Eunice.

marovoi Gibbs, 1971, as Eunice.

martensi Grube, 1878a, as Eunice.

maxima Quatrefages, 1866, as Eunice.

medicina Moore, 1903, as Eunice.

megabranchia Fauchald, 1970, as Eunice.

megalodus Grube, 1878b, as Eunice.

microprion Marenzeller, 1879, as Eunice.

mindanavensis Mclntosh, 1885, as Eunice.

minuta Grube, 1850, as Eunice.

modesta Grube, 1866a, as Eunice.

monilifer Chamberlin, 1919b, as Leodice; referred to Eunice.

mossambica Peters, 1855, as Eunice; referred to Nauphanta;
previously also referred to Marphysa.

mucronata Moore, 1903, as Eunice.

multicylindri Shisko, 1981, as Eunice.

multipectinata Moore, 1911, as Eunice.

murrayi McIntosh, 1885, as Eunice.

mutabilis Gravier, 1900, as Eunice.

mutilata Webster, 1884, as Eunice.

mutilata samoae Hartmann-Schréder, 1965a, as Eunice; re-
ferred to Eunice samoae in text.

mutilatoides Augener, 1922b, as Eunice.

narconi Baird, 1869, as Eunice.

nesiotes Chamberlin, 1919a, as Leodice; referred to Eunice.

nicidioformis Treadwell, 1906, as Eunice.

nigricans Schmarda, 1861, as Eunice.

northioidea Moore, 1903, as Eunice.

norvegica Linnaeus, 1767, as Nereis; referred 10 Eunice.

notata Treadwell, 1921, as Leodice; referred to Eunice.

oerstedii Stimpson, 1854, as Eunice.

oliga Chamberlin, 1919a, as Leodice; referred to Eunice.

oliga papeetensis Chamberlin, 1919a, as Leodice; referred to
Eunice papeetensis in text.

ornata Andrews, 1891, as Eunice.

ovalifera Fauvel, 1936, as Eunice.

pacifica Kinberg, 1865, as Eunice.

palauensis Okuda, 1937, as Eunice.

paloloides Moore, 1909, as Eunice (Eriphyle); referred to
Palola.

panamena Chamberlin, 1919a, as Leodice; referred to Eunice.

parasegregata Hartmann-Schroder, 1965b, as Eunice.

parca Grube, 1878a, as Eunice.

parva Hansen, 1882, as Eunice.

parvibranchis Grube, 1870b, as Eunice.

paucibranchis Grube, 1866a, as Eunice.



NUMBER 523

paupera Grube, 1878b, as Eunice.

pauroneurata Chamberlin, 1919a, as Leodice; referred to
Eunice.

pectinata Grube, 1869, as Eunice.

pelamidis Quatrefages, 1866, as Eunice.

pellucida Kinberg, 1865, as Eunice.

pennata Miiller, 1776, as Nereis; referred to Eunice.

pentadactylum Schmarda, 1861, as Sphaerodorum; referred to
Eunice schemacephala.

perimensis Gravier, 1900, as Eunice.

perrieri Gravier, 1900, as Eunice.

philocorallia Buchanan, 1893, as Eunice.

pinnata Miiller, 1779, as Nereis; referred to Eunice.

plicata Baird, 1869, as Eunice.

polybranchia Verrill, 1880, as Leodice; referred to Eunice.

prayensis Kinberg, 1865, as Eunice.

procera Grube, 1866b, as Eunice.

prognatha Mclntosh, 1885, as Eunice.

pulvinopalpata Fauchald, 1982b, as Eunice.

punctata Risso, 1826, as Leodice; referred to Eunice.

punctata Peters, 1855, as Eunice, referred to Eunice petersi.

punctata Grube, 1856, as Eunice; referred to Eunice binomi-
nata.

purpurea Grube, 1866b, as Eunice.

pycnobranchiata McIntosh, 1885, as Eunice.

quadrioculata Grube, 1856, as Eunice; referred to Marphysa.

quinquefida Moore, 1903, as Eunice.

quoya Quatrefages, 1866, as Eunice.

ramosa Lamarck, 1816, as Tibiana; referred to Eunice.

reducta Fauchald, 1970, as Eunice.

rissoi Quatrefages, 1866, as Eunice.

rosaurae Monro, 1939, as Eunice.

roussaei Quatrefages, 1966, as Eunice.

rubella Knox, 1951, as Eunice.

rubra Grube, 1856, as Eunice.

rubrivittata Treadwell, 1921, as Leodice; referred to Eunice.

rubrocincta Ehlers, 1868, as Eunice.

savignyi Grube, 1878b, as Eunice.

schemacephala Schmarda, 1861, as Eunice.

schizobranchia Claparede, 1870, as Eunice.

scombrinis Quatrefages, 1866, as Eunice.

sebastiani Nonato, 1965, as Eunice.

segregata Chamberlin, 1919a, as Leodice; referred to Eunice.

semisegregata Fauchald, 1969, as Eunice.

siciliensis Grube, 1840, as Eunice; referred to Palola.

simplex Peters, 1855, as Eunice Palola.

sonorae Fauchald, 1970, as Eunice.

splendida Grube, 1856, as Eunice.

spongicola Treadwell, 1921, as Leodice, referred to Eunice.

stigmatura Verrill, 1900, as Leodice, referred to Eunice.

stragulum Grube, 1878b, as Eunice, referred to Marphysa.

subdepressa Grube, 1866b, as Eunice.

suviensis Treadwell, 1922, as Leodice; referred to Eunice.

taenia Clapartde, 1864, as Eunice; referred to Palola sicilien-
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tahitana Kinberg, 1865, as Eunice.

tentaculata Kinberg, 1865, as Eunice.

tentaculata Quatrefages, 1866, as Eunice; referred to Eunice
laticeps.

tenuicirrata Verrill, 1900, as Leodice, referred to Eunice.

tenuis Treadwell, 1921, as Leodice; referred to Eunice.

teretiuscula Schmarda, 1861, as Eunice; referred to Marphysa.

thomasiana Augener, 1922b, as Eunice.

tibiana Pourtales, 1867, as Marphysa; referred to Eunice.

torquata Quatrefages, 1866, as Eunice.

torresiensis Mclntosh, 1885, as Eunice.

triantennata Risso, 1826, as Leodice; referred to Eunice.

tribranchiata Mclntosh, 1885, as Eunice.

tridentata Ehlers, 1905, as Eunice.

tristriata Grube, 1870b, as Eunice.

tubicola Treadwell, 1922, as Leodice; referred to Eunice.

tubifex Crossland, 1904, as Eunice.

unidentata Rioja, 1962, as Eunice.

unifrons Verrill, 1900, as Leodice; referred to Eunice.

valenciennesii Grube, 1878a, as Eunice; referred to Eunice
tentaculata Kinberg.

valens Chamberlin, 1919c, as Leodice; referred to Eunice.

valida Gravier, 1900, as Eunice; referred to Palola siciliensis.

validissima Grube, 18664, as Eunice.

validobranchiata Monro, 1937, as Eunice.

violacea Grube, 1856, as Eunice.

violaceomaculata Ehlers, 1887, as Eunice.

vittata Chiaje, 1828, as Nereis; referred to Eunice.

vittatopsis Fauchald, 1970, as Eunice.

vivida Stimpson, 1854, as Eunice.

websteri Fauchald, 1969, as Eunice.

woodwardi Baird, 1869, as Eunice.

zonata Chiaje, 1841, as Eunice.

Eunice Cuvier, 1817

TYPE SPECIES.—Leodice gigantea Lamarck, 1818:322 (jun-
ior synonym of Nereis aphroditois Pallas, 1788:229-230, pl. 5:
figs. 1-7), by subsequent designation (Verrill, 1900:638, see
discussion above).

SYNONYMs.—Eriphyle Kinberg, 1865; described for E.
capensis Kinberg, 1865:561 (= Eunice kinbergi Ehlers, 1868,
see below). Kinberg also listed Leodice gigantea Savigny and
Nereis aphroditois Pallas as members of his genus.

Leodice Lamarck (1818), erected for Leodice gigantea (see
discussion in introductory section of paper).

Mayeria Verrill, 1900, erected for Staurocephalus gre-
garicus Mayer, 1900; no specimens available, usually consid-
ered; type species usually considered a junior synonym of
Eunice schemacephala (see below).

Nicidion Kinberg, 1865; erected for three species, N.
longicirrata, N. cincta, and N. gallapagensis (all discussed
below).
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Tibiana Lamarck, 1816; erected for two specics, T.
fasciculata and T. ramosa, both tubes of an unidentifiable
species of Eunice.

Kinberg (1865) attempted to subdivide the genus using the
structure of the prostomium, the number of pairs of maxillae,
the presence or absence of branchiae and their structure, and the
presence or absence of peristomial cirri. The presence of
peristomial cirri is used to separate the genus Marphysa (and
similar genera, see above) from Eunice; the other features have
not been accepted in the literature as valid characters at the
generic level. Two of Kinberg’s new genera (Nicidion and
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Eriphyle) are here considered junior synonyms of Eunice; the
two other, Nausicaa and Nauphanta are more closely related to
Marphysa and will be discussed in an upcoming review of that
genus.

The genus Nicidion was erected by Kinberg (1865:564) for
abranchiate Eunice; the absence of branchiae does not appear to
be well correlated with other variable features. The genus
Eriphyle was erected by Kinberg (1865:561) for species with
quadrilobate prostomia and nine, rather than seven maxillae;
these features are not well correlated with each other or with
other features.

Key to the Species of Eunice

The key was produced using the auxiliary program, KEY, in the DELTA program. Of
the 82 characters in the character table, 65 were used in preparing the key; of these 48 were
directly included in the key. The key includes 179 species; because of uncertainty in
coding some states, some species will key out more than once. A total of 191 taxa can be
recognized through the key, including the duplications due to uncertainties.

None of the numerical measurements or counts were included among the key characters.
For this reason alone, it is crucially important that use of the key be followed up by a
careful study of description and illustrations of the named taxon and the comparative tables
be consulted.

For the purpose of preparing the key only, certain characters, such as the presence or
absence of branchiae and the color of the aciculae and the subacicular hooks were
weighted. The sole reason for this weighting was to sort the characters so that those that
could be relatively easily observed without dissection were used to break down the key
into several subsections. The advantage for the user is that once he or she is in a particular
section of the key, chances are that the specimen under study will belong to one of the taxa
in that section of the key. Note that the sections of the key do not correspond to the groups
used as a basis for the comparison tables. These groups are based, at least in part, on the
distribution of branchiae, a feature that was not included in the key. The advantage for the
user is that a set of readily characterized features were not used in preparing the key, giving
some measure of independent confirmation of an identification obtained through the key.

1(0). Subacicular hooks light yellow or translucent . . . . .. .. ......... 2
Subacicular hooks dark honey-colored toblack . . . .. .......... 61
2(1). Subacicular hooks bidentate [Figure 7j] . . . . . . . .. .. .. ... .... 3
Subacicular hooks tridentate with teeth in a crest [Figure 4d] . . . . . . . . 26

Subacicular hooks tridentate with teeth in tandem [Figures 410, 46¢] . . . 60

3(2). Pseudocompound falcigers present [Figure 7hk] . . . ... . ... afuerensis
Pseudocompound falcigersabsent . . . . ... ... ............. 4

4(3). Branchiae present on more than 65% of total number of setigers . . . . . . 5
Branchiae present on less than 55% of total number of setigers . . . . . . . 9

5(4). Branchiae presenttonearposteriorend . . . . . .. ... .. ... ... .. 6
Branchiae terminating well before posteriorend . . . ... ... ... ... 8

6(5). Peristomial cirri reach middle or anterior end of peris<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>