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ABSTRACT 

The taxon Pilargidae is considered to be a group of derived hesionid species. This view is supported by the fact that 
apparent pilargid-specific features also occW' in a few hesionid taxa. Tbe idea is also based on tbe bypothesis that the pilargid 
stem species evolved by early maturation ("progenetically") of a juvenile stage of a large-bodied hesionid species. Making use 
of ail characters avai lab le and using a hesionid taxon as outgroup, a cladogram of ail pilargid genera was constructed with the 
program HENNIG 86, vers. 1.5. It shows weil developed prostoDÙal appendages and separate biarticulated palps to be the 
plesiomorphic character states. The genera Synellllis and Litoco rsa are newly defined . For phylogenetic systematic implications 
the pilargid taxa should be included in the Hesionidae. 

RÉsUMÉ 

Position phylogénétique des Pilargidae avec analyse cladistique du taxon - faits et idées. 

Le taxon des Pilargidae est considéré conune étant dérivé d'un groupe d'Hesionidae. Ce point de vue est conforté par le fait 
que des caractères typiques des Pilargidae se rencontrent également chez quelques Hesionidae. L'idée est basée sur l'hypothèse 
que l'espèce souche des Pilargidae a évolué à partir du stade juvénile d'un hésionide de grande taille qui aurait acquis une 
maturité sexuelle précoce (progenèse). En se fondant sur tous les caractères disponibles et en prenant un hésio nide comme 
groupe extérieur, un cladogramme de tous les genres de Pilargidae a été construit à l'aide du programme HENNIG 86, version 
1.5. Celà révèle que des append ices prostomiaux bien développés et les palpes biarticulés représentent l'état plésiomorphe. Les 
genres Synelmis et Lilocorsa sont redéfinis. Dans une optique de systématique phylogénétique, les Pilargidae devraient être 
inclus dans les Hesionidae. 

INTRODUCTION 

When he described Pilargis verrucosa, SAINT-JosEPH (1899) erected the Pilargidae to contain il, starting a 
long-lasting discussion on the systematic validity of this polychaete taxon. The first descriptions of pilargid 
species were actually much earlier, but the authors considered the worms to be orbiniids (Sigambra gmbii Müller, 
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1858, as Amytidea; and Parandalia IricIIspis Müller, 1858, as Ariciaea) or syllids (Ancistrosyllis groenlandica 
Mclntosh, 1879: Cab ira incerta Webster, 1879; Pilal·gis tardigrada (Webster, 1879), as Phronia; Synelmis albini 
(Langerhans, 188 1), as Ancislrosyllis. EHLE RS (1 908) was the first to consider these species to be hesionids. For 
most polychaete taxollomists, however, these species appeared to be too different from "typicaI" hesionids to be 
included in this famil y. For instance, HESS LE (1 925) argued tJlatAncistrosyllis was neitJler a syllid nor a hesionid­
an opinion which has persisted to the present. 

One of us (W.W ESTI-IE ID E) became extremely interested in pilargids when first seeing living Sigambra 
individuaIs at tJle nortJlem coast of China in 1987 . The fOlm of tJlese specimens, under a low power dissecting 
microscope, and tJleir locomotion seemed so similar to those features of the interstitiaI hesionid species 
Hesionides max.ima Wesilieide, 1967 and Hesionides peltiboneae Wesilieide, 1987 (WESTHEIDE, 1967, 1987a) 
that the later identification of the fi xed specimens as a pilargid taxon was rallIer astonishing. We asked ourselves 
whether our many years of experience in recognizing live meiofauna-taxajust by ilieir appearance and locomotory 
characters had failed in tJl is case or whether tJ1is apparent mistake might be due to a very close systematic 
relationship between interstitial besionids and pilargids. 

This prompted an investigation of Ule phylogenetic systemalics witJ1in Ule Pilargidae to see if there was any 
support for tJ1is hypothesized relationsbip. Our findings resuIted in reinvestigations of severaI pilargid taxa and a 
review of tJle entire pilargid Iiterature, especially JONES (1961 ), EMERSON & FAUCHALD (1971) , BRITAEV & 
SAP HR ONOVA (1 98 1), FITZHUGH & WOLF (1 990) and SALAZAR-VALLEJO & SOLl s-WEISS (1992). A 
comprehensive analysis of the taxon suffers from tJle fact tJlat no true anatomical or any ultrastructural details are 
avai lable. FITZHUGH & WOLF (1990) in their c1adogram especially u§ed brain gross morphology as a taxonomie 
and systematic character. Although it is based onl y on tJle outlines of various brains taken from whole mounted 
specimens tbeir cladi stic anaIys is has been of considerable help. However, we do not agree with tJleir 
phylogeneli c interpretation in aIl points. Our phylogenetic analysis differs from their resul ts because we make use 
of a di fferent outgroup. 

CLADISTIC ANAL YSIS 

DIAGNOSTIC FEATURES OF TH E PI LARGIDAE. - The pilargid body is cy lindrical or dorsoventraIly n attened, 
and anterior segments cali be innated. The integument may be srnootJl or papillated. The prostomium bears 
antennae (Ulree, two, or none at all) and biarliculated palps, consisting of large palpopbores and palpostyles of 
different lengtJI and shape. Small pigmented eyes may be present. The pharynx is eversible and usuall y has a 
circlet of distal papillae; jaws may be present. 

The achaetous peristomium is usually equipped with two pairs of tentacular cirri, which may be absent. The 
parapodia are usually weil developed and biramous. ln most of the species tJle notopodia possess a single stou t 
spine or hook, and a notoacicula; additional capillary chaetae may occur. The neuropodia are equipped WitJl an 
acicula and several simple chaetae, which may be capillary, slightly unidentate, serrated, smootJl, spinous or 
furcate. Dorsal and ventral cirri are usuall y present, and they may be of different lengths. Gills ex ist in one genus. 
The pygidium has two or three anal cirri . 

The following characters are considered to be autapomorphic, defining tJle monophyly of tJle Pilargidae: (1) 
possession of a simple specifie stout emergent no tochaeta, to be reduced in sorne genera, (2) possession of 
exclusively simple, neuropodial mainly capillary chaetae, and (3) possession of f1eshy biarticulated palps. 

LIST OF PILARGID GE fERA. - The ass umed autapomorphies of the pilargid taxa are briefl y mentioned; tJle 
material examined during this study is Iisted in brackets . 

Sigambra Müller, 1858: this fi rs t described genus and most species-rich taxon of tJle famil y was recognized as 
a pilargid not earlier tJlaIl in the middle of this century (HARTMAN, 1959; PETTIB ONE, 1966). Since tJle notopodial 
hooks are considered by tJle authors to be plesiomorphic within tJle Pilargidae the taxon possesses primitive 
features only, but see FITZHUGH & WOLF (1 990) (Sigambra bassi USNM 86966; S. grubii USNM 103016; S. 
lenlaculala , USNM 86975; S. wassi, USNM 30987; specimens from Thailand aIld China) . 

Ancislrosyllis McIntosh, 1879: the monophyly of tJle taxon may be based on its five-Iobed brain (FITZHUGH & 
WOLF, 1990) . Ancislargis Jones, 1961, is tenta tively included (PETTIB ONE, 1966; GARDINER, 1976; WOLF, 1984), 
alUlOugh tJle species of thi s genus are clearl y separated from Ancislrosyllis in possessing two antennae only. If 
Ancistargis were accepted as a separate taxon, no synapomorphic character for Ancislrosyllis-species WitJl three 
antennae would be available (Ancislrosyllis breviceps LACMNH AHF POL Y 0143, LACMNH Velero st. 7498-
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61; A . carolinensis USNM 86909; A. harlmanae USNM 30989; A. papillosa USNM 86923, and specimens from 
other sources). 

Cabira Webster, 1879: Ule monophyly of liis taxon is clearly shown by lie possession of jaws (BRITAEV & 
SAPHRONOVA, 1981) (Cabira incerta USNM 30985). 

Pilargis Saint-Joseph, 1899: since the papillated integumenL is considered to be a synapomorphy, Ulis taxon 
should be c10sely relaled to Ancistrosyllis-Ancistargis, Cabira and Paracabira. A notopodial spine or hook is 
absent. As notopodia in all pilargid Laxa - except OIOpsis - are equipped wiUl spines or hooks Ule absence of a 
cbaetae of Ulis kind in Pilargis is considered LO be a derived character (Pilargis berkeleyae USNM 86959). 

Otopsis Ditlevsen, 1917: Ule genus resembles Synelmis, but lacks notopodial spines or books, which is 
interpreted as a loss (see also Pilargis). 

FIG. l. - Hesionides golzari Hartmann-Schroder, 1960 and Sigambra sp. from Yellow Sea, near Qingdao: a , Hesionides 
goha ri , anterior end, dorsal view. - b , Sigambra sp. , anterior end, dorsal view. - C, anterior end, ventral view. - d , 
parapodium, mid-body region. 

Synebnis Chamberlin, 1919: we adopt the view of FIrZHUGH & WOLF (1990) and partition Synelmis species 
between "complex A" (species WiUl furcate neuropodial spines) and "complex B" (species with non-furcate 
neuropodial spines). The non-furcate, less complex chaetal type is considered lO be tlle apomorphic characLer 
slate. For Ule monophyly of Ule two Synelmis complexes see "Discussion" (Synelmis albini, collection of the 
senior auUlOr; S. simplex, USNM 19480). 

Talehsapia Fauvel, 1932: t11is monotypic, poorly known taxon is included in lie analysis alUlOugh ilS 
assignment to Ule Pilargidae has been repeatedly questioned (e.g., PETTIBONE, 1966, EMERSON & FAUCHALD, 
1971), mainly because of Ule possession of jaw-like struclures. Tbe shape of lie body, especially of the anterior 
region, tlle absence of prostomial and lentacular appendages, lie presence of an emergent notopodial spine, tlle 
absence of notoaciculae and dorsal cirri, and tlle possession of only simple chaetae suggesl a close relationship 
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Witll tlle Loandalia-Parandalia complex. The possession of jaws is tlle autapomorphic character of tllis taxon; 
tlley differ distinctly from mose in Cabira. 

Loandalia Monro, 1936: tllis is the only pilargid genus witll branchiae, c1early indicating its monophyletic 
status. 

Glyphohesione Fliedrich, 1950: tlle opinion tllat tllis monotypic taxon should be included in Ancisfrosyllis 
(ELIASON. 1962) or Synelmis (PETIIBONE, 1966) is rejected (see also FITZHUGH & WOLF, 1990, LICHER, in press) 
and me genus Glyphohesione should be retained. Specimens identified as Synelmis klani (Friedrich, 1950) (six in 
tlle collection of the Zoologisk Museum Copenhagen (ZMUC) and one in me collection of me Senckenberg 
Museum Frankfurt (SMF» differ from ail pilargid taxa in possessing elongate, non-papilliform palpostyles and 
lateral antennae which are located near me anterior margin of Ille prostomium. They also do not possess emergent 
neuropodial spines which are characteristic for Synelmis. This is also true for two specimens from Florida in Ille 
collection of tl1e U.S . National Museum Washington, altllOugh tl1ey differ slightly in other characters . The 
European and me American material bom belong to Glyphol1esione (LICHER, in press) (Synelmis klaui SMF 4432; 
ZMUC-POL-178; USNM 86986) . 

Lifocorsa Pearson, 1970: tlle Illree species in tllis genus comprise a railler heterogeneous group in possessing 
mree antennae, two antennae or none at ail. Monophyly of me genus may be indicated by Ille presence of 
completely fused palps (FITZHUGH & WOLF, 1990). 

Parandalia Emerson & Fauchald, 1971: tlle genus resembles Loandalia except that branchiae are absent. For 
me time being, however, no autapomorphic characters indicate its monophyly (Parandalia ocularis, collection of 
L. HARRIS, LACMNH; P. tricuspis USNM 123092). 

Paracabira Britaev & Saphronova, 1981: tutapomorphies of tlle monotypic taxon are (1) lack of laterai 
antennae and (2) lack of dorsal parapodial cirri. 

It cannot be compJeteJy discounted that l/,Iandalia, Parandalia and Talehsapia do not belong to the Pilargiclae at aIl. 
Because the y almost or completely Jack anterior appenclages, their inclusion is mainly based on tbeir comparatively simple 
parapoclia with a stout notopodial spine. Thus theu' beru'ers could weil be the endpoint of an evolutionary recluctional series 
starting from another taxon witbill the Phyllodociformia (sensu FAUCHALD , 1977). (Omission of the three taxa from tbe 
anaJysis , however, woulcl influence neither the claclistic results nor our reasoning about the phylogenetic origin of the 
Pilargiclae.) 

Despite S ALAZAR-V ALLEJO'S (1986) argumentation, Antonbruunia Hartrnan & Boss, 1965, is not considered in 
our analysis. For tlle time being mere is no convincing evidence for tlle pilargid nature of Illis monotypic taxon 
(see also FITZHUGH & WOLF, 1990). The recently erected Nautiliniellidae (MIURA & LAURIER, 1989) have only 
superficial similarities to me pilargids. 

OUTGROUP RELATIONSHIP. - Our phylogenetic analysis is based on the assumption mat within the Pilargidae 
tllOse taxa are the most primitive which possess (1) me highest number of head appendages (antennae, palps and 
tentacular cirri), (2) the best developed appendages, and (3) lie highest number of chaetae and chaetai types. That 
is, an evolutionary patl1way is hypothesized during which considerable reductions occurred, starting from taxa 
witll three filiform antennae, Iwo pairs of filifonn tentacular cirri, biarticulated palps, and filiform dorsal 
parapodial cirri and leading to forms wimout any prostomial, tentacular and notopodial appendages (but see 
above). The general basis for tllis hypomesis is me idea tllat tlle stem species of me Phyllodociformia was richly 
equipped witll head and body appendages which became differently and independently reduced witlün various 
taxa, especially in species wim a totally endopsanunic way of life. 

By this hne of argument Sig ambra and GlypllOhesione should be me most primitive pilargid taxa (LICHER, in 
press). Indeed, tlley show strong similarities with tllOse small hesionid species which possess only a small number 
of body appendages. Similarities in number and arrangement of head appendages are obvious (Fig. 1). Ali the 
appendages in, e.g., a species of tlIe genus Hesionides Friedrich, 1937 can be found in a Sigambra with lie 
exception of me liird tentacular ciITi, which are still notopodial cirri of me first chaetigerous segment in 
Sigambra . The anterior-most ventral filiform appendages in Hesionides have a cirrus-Iike appearance. 
Investigations of Illeir innervation, however, could prove tl1em to be palps and Illerefore mostlikely homologous 
to the more f1eshy and biarticulated palps in Ille pilargids [ultrastructural and irrununobistocbemical investigations 
by one of us (F. LICHER)]. 

For tllese interstitial hesionids a progenetic evolution has been considered (LAURIER, 1967; WESTHEIDE, 
1987b; WESTHEIDE & RIEGER, 1987); tllat is , it has been assumed tllat t1leir speciation has taken place by 
genetically fixed maturation of juvenile stages of macrofaunal hesionid taxa. Now, we hypotllesize Illat tlle 
pilargid stem species also evolved by progenesis of a larger hesionid's juvenile stage. The juvenile development of 
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non-interstilial hesionid species is characterized aInong olller \.hings by (1) a graduaI increase in number of 
achaelOus head segments, (2) an increasc in Ille number of Lentacular cirri , and (3) an expansion of articu lation in 
Ille body appendages (HAALAND & SCHRAM, 1982, 1983) (Fig. 2). Adult hesionids belonging Lo differenL taxa 
especially differ in having differeIlL numbers of tenlacular cin·i - from Lhree LO eight pairs. Theil· youngest stage, 
e.g., an 8-chaetiger benlllic stage of Ophiodrolltusflexuosus (Delle Chiaje, 1825) (corresponding to Ille earliesL 
stage in Ille developmental series of Fig. 2) possesses Ille entire set of five prostomial appendages, but only one 
achaetous tentacular segment willl two pairs of almosL smootll cirri (HAALAND & SCHRAM, 1983). Thus its head 
morphology corresponds well willl Lhat of some pilargid Laxa. 

The idea that the pilargid stem species might have evolved by progenesis of a hesionid taxon caused us to use 
one of Ille hesionid taxa as Ille outgroup taxon for Ille data matrix of our cladogram (Table 2). 

METHODS 

The phylogenetic analysis presented here was aided by Lhe compuLer program HENNIG 86, version 1.5 
(FARRIS, 1988). The program considers 14 taxa. We considered 28 morphological characters and 68 charaCLer 
states of which 40 are apomorphic (or 69 staLes, 41 apomorphic, see below) for Ille analysis (Table 1). Characlers 
were compiled mainly from Ille various descriptions, including Ille characLers of tlle brain study by FITZHUGH & 
WOLF (1990), and were complemented by our own observations. Multistate characters - tllat is, characters of more 
than one apomorphic state - were also used. 

B 
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FIG. 2. - Schema tic representation of progenetic origin of a primitive pi larg id species from a hes ionid juvenile stage: a , 1-4. 
Hes ionid developmenlal series of a non -interst iti a i species, with Cl) graduai increase in number of achaetous head 
segments, (2) a graduai increa se in the number of lenlacul ar ci rri, and (3) an expansion of articulation in the c irral 
appendages, (sce HAALAND & SCHRAI'vI. 1983). - h , anlerior end of a primitive pi largid taxon. 
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TABLE 1. - Characters and character states used in the phylogenelic analysis to set up the cladogram. Cbaracters 10, 12, 17, 
18, 22,26 and 28 are multistate characters . Character 19 is coded twice belongin g to different evolutionary ideas 

(see text for details). State "a" is plesiomorphic. subsequent states are apomorphic. 

Features Character states Coding 
1. Body-shape a) Depressed 0 

b) Cylindrica l 1 
2. Integument a) Without papillae 0 

b) With papillae 1 
3. Anterior body region a) Not inflated 0 

b) Inflated 1 
4. Prostomium a) Wider than long or half rounded 0 

b) Lon ger lban wide 1 
5. Proslomium a) Clearly discernable 0 

b) Largely reduced 1 
6. Palps a) Filiform, apparently not articulated 0 

b) Fleshy, weil developed and biarticul ated 1 
7. Palpostyles a) Elongate 0 

b) Papillae- like 1 
8. Pharynx a) Without jaws 0 

b) Jaws present - 1 
9. Pharynx a) Ring of papillae around the opening 0 

b) Without ring of papillae around the opening 1 
10. Antennae, lateral a) Filiform and weil developed 0 

b) Well developed , but shorter 1 
c) Almost reduced, papilla-like 2 
d) Missin g 3 

11. Antennae, lateral a) Located near tbe ant. margin of the prostomium 0 
b) Located pos teriorly 1 

12. Antenna, median a) Filiform and weil developed 0 
b) Weil developed , but shorter 1 
c) Almost reduced, papilla-like 2 
d) Missin g 3 

13. Nuchalorgan a) Present 0 
(Evaluation desired1 b) Miss il1 g 1 

14. Brain a) About as long as wide 0 
b) Much longer than wide 1 

15. Brain divisions a) Poorl y divided 0 
b) Well dividecl 1 

16. Forebrain a) Enti.re 0 
b) Bifurcate 1 

17. Hindbrain a) With two lobes 0 
b) Witb three lobes 1 
c) With five lobes 2 

18. Tentacular cilTi a) Filiform and weil developed 0 
b) Weil developed, but shorter 1 
c) Almost reduced, papilla-like 2 
d) Missing 3 

19. 1. Notopodi a a) Lacking 0 
b) With stoutemergent hook 1 
c) With slout emergent spine 2 
d) Missing 3 

19. II. Notopodia a) Lacki ng 0 
b) Wilh stout emergent spine 1 
c) With stout emergent hook 2 

20. Notopocli a a) With capillary notocha.etae besides spine or hook 0 
b) Further notochaetae miss ing 1 
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Featm'es Character states Coding 
21. Notopodial aciculae a) Present 0 

b) Missin g 1 

22 . Dorsal cirri a) Filiform and weil developed 0 
b) Weil developed, but shorter 1 
c) Atmost reduced, papilla-like 2 
d) Missin g 3 

23. Dorsal c irri 1 a) Longer than fo llowing on es 0 
b) Not longer than following ones 1 

24 . New-opodia a) With compound chaetae 0 
b) Simple chaetae only 1 

25. New-opod ia a) Distal ends of new-ochaetae bifid 0 
b) Distal ends of neurochaetae pointed 1 

26. Neuropodia a) Without emergent spines 0 

b) With two emergent spines, distally bifurcated 1 

c) With two emergent spines, distally pointed 2 

27. Ventral cirri 1 a) Present 0 
b) Miss in g 1 

28. Anal c irri , lateral a) Filiform and weil developed 0 
b) Well developed. but shorter 1 
c) Almost red uced, papilla-like 2 
d) Missing 3 

As it is difficult to decide whether the notopodial hook or the notopodial straight spi ne is the more apomorphic 
chat'acter state (considering hooks and spines as homologous) we construcled two data matrices to accommodate 
the following different ideas (but see LICHER, in press): (1) The hook is plesiomorphic and already present in the 

TABLE 2. - Data matrix of 14 taxa and 28 characters used in the phylogenetic analysis. Outgroup is Hesionides 
Friedrich, 1937. Character Ilumbers and character states as in Table 1. Character 19 is subdivided belonging 

to different evolutionary ideas (see text for details). Cases in which the state is unknown or questionable 
are indicated as "?", cases in which the character is not present are indicated as "-". 

1 1 1 Il 1 1 1 1 1 2 22222 222 
12345 67890 12345 678 9 0 12345 678 

III 
Hesionides 00000 00000 OO ? 00 O ? OOOO 00000 000 
Ancistrosyllis 00100 1 1 00 1 ? 1000 021121 o 1010 00 1 
Cabira ? 0100 1 1 102 1 3 000 01 2 121 0211 0 01 3 
Cl ypho Izesione 00000 100 ? 0 00000 0002 1 1 00 11 1 000 
lifocorsa 1 ? 010 10 1 1 ? 1 1 1 1 001211 o 1 1 1 1 2 ? 1 
Loandalia 1 100 1 1 1 01 3 - 30 1 1 10 3 210 1 3 1 1 1 01 2 
Otopsis 00000 1 1001 II ? ? ? ? ? 1 3 0 ? o 1 1 10 01 ? 
Paracabira ? 010 ? 1 10 ? 3 -3 ? 00 01 2 1 2 1 0 3 1 10 OO ? 
Parandalia 1 1001 1 1 0 1 3 - 3 01 1 10 3 210 1 3 1 1 1 0 ?2 
Parandalia 1 1001 1 1 0 1 3 - 3 01 1 10 3 210 1 3 1 1 1 0 ? 2 
PilnrKis 00100 1 1 0 ? 1 1 3 01 0 01 1 3 01 01010 001 
SiKflInbra 00000 1 1000 10000 00012 ? 00011 000 
Synelmis complex A 10000 1 1 01 1 1 1 1 1 1 101 2 11 o 1 1 1 1 101 
Synelmis complex n 10010 1 1 O? 1 ? 1 1 1 1 101211 o 1 1 1 1 20 1 
Talehsapia 1 100 1 - - 1 ? 3 - 3 ? ? ? ??32 11 1 3 Il ? 00 2 
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stem species of Ille Pilarg idae: Ule spine is apomorphic and deri ved from a hook by simplification; ilie absence of 
hooks and spin es is secondary, poss ibly reduced severa l times. (2) Lack of hooks or spines is plesiomorphic; a 
spine is apomorphic and evolved from a simple nOlochaela wiUlin Ule Pilargidae; a hook is more apomorphic and 
derived from a spi ne, poss ibly derived several times (see F ITZHUGH & W OLF 1990), BOUl ideas are renected in 
our data matri x (Table 2): character 19 (1) corresponds to Ole first idea, character 19 (II) to Ole second one. 

The cladogram was constructed from ilie data matri x USill g Ole ie* commando This command generates 
cladograms by implicit ellumeraLion, prod ucing al! possible minimum-lengOl cladograms. Successive character 
weighLing was canied out using Ole xs - w command o Computer rullS were made on an IBM-compatible 486 DX, 
33 MHz computer. 

RESULTS 

Considering w e notopodial hook to be ilie plesiomorphic characler state (coding 1 fo r character 19) only a 
single cladogram is produced (Fig. 3a). The lengUl is 63 teps, consistency index (c .i .) is 0.66, relention index 
(Li .) is 0.79. An analysis that considers the notopodia l hook to be Ule most apomorphic state (coding II for 
character 19) yielded two cladograms, one of which is the same as in coding 1 (Figs 3a-b). The lengUls of Ole two 
cladogram s are 63 steps (c. i. 0.65, r.i . 0.78). Successive character weigUling yielded one minimum-Iengtll tree 
(Fig.3 b). 

The res ults of boOl codings are nearly the same: Clyphohesione is -!lle adelphotaxon of a il other pilargids, of 
which Sigambra is !lle sister-group of Ule remaining I I taxa, The latter genera are ananged in two groups and 
OlOpsis: (1) Ancistrosyllis, Pilargis, Ca bi ra and Paracabira , and (2) Ule IwO Syne lmis-complexes, Lilocorsa , 
Talehsapia, Parandalia and LOClndalia. In bOUI cladograms tJle relationships are identical witll tlle exception of 
Otopsis (see Figs 3a-b). 

The two cladogram show Clyphohesione to be !lIe pilargid witJI tlIe highes t number of plesiomorphic 
characters (e,g" elongate pa lpostyles, lateral antennae located at Ule anterior margin of ilie prostomium) , Ali oilier 
pilargids bear papilla-Iike palposlyles (s tate 7b, Table 1 and Fig, 4) and laIerai antennae located posteriorl y (11 b). 
Clyphohesione is charac teri zed b y three autapomorphies (19c , 23b, 25b, us ing coding I) or by two 
autapomorphies (19c, 23 b, using coding II). The monoph yly of Sigalllbra is questionable when !lle nOlopodial 
hook is considered to be ples iomorphic (coding 1). 

The Ancistrosyllis-group, Olopsis and !lle Synelmis-group possess prostomial, tentacular, parapodial and anal 
appendages (lOb, 12b, 18b, 22b, 28b), whicb are shoner !llaJl in Clyphohesione aJld Sigambra . The Ancislrosyllis­
group is cleaJ'ly chaJ'acteri zed by tlle possess ion of a papil!ated integwnent (2b) and a tllree-lobed hindbrain (l7b). 
Using cod ing II tlle po sess ion of a dorsa l hook would be an additional synapomorphy. Ancisrrosyllis may be 
characlerized by ilS five- lobed hindbrain (l7c), whereas tlle stem-species of Pilm'gis, Cabira and Paracabira 10st 
tlle mediaJl antenna (l2d). AUlapomorphies of Pilm-gis are tlle loss of notopodial hooks (l 9d - revers ion) and ilie 
possession of a brai n which is much longer Ulan wide (l4b). In Ule stem-species of Cabira and Paracabira furUler 
reductions occurred (lOc, 18c, 22c, 23b). Cabira beaJ's j aws (8b) and lacks ventral cini on chaetiger 1 as weIl as 
anal cirri (27 b, 28d). Paracabira lacks lateral antennae aJld dorsal cirri (lOd, 22d). 

Otopsis and tlle Synelmis-group are equipped witll dorsal cirri on chaetigerous segment 1, which are nOllonger 
tJlan tJIe fo llowing ones (23 b). Olopsis is chaJ'acterized by two reductions (l 9d, 27b). The Synellllis-group 
possesses a series of synapomorphic [eatures: a cy lindrical body (lb), a pharynx witllOut di stal papillae (9b), only 
simple capillaJ'y neurochaetae (25b), and several characters of brai n gross morphology considered to be 
charac te ri sti c for UlCm by F ITZHUG H & W OL F (1990) (l4b, 15b, 16b). Possession of a nOlo podial spine (l 9c) is an 
additional synapomorph y of tllis taxon when Ole hook is considered to be tlle plesiomorphic character sla le. 

The two Synelmis complexes and Litocorsa possess two emergent neuropodial spines (26b) and lack nuchal 
orgaJls (l3 b) accord ing 10 FITZHUG H & W OLF (l990). The Synelmis-species (= Synelmis complex A plus Synelmis 
complex B) can be shown 10 form a paJ'aphyletic group. Synapomorphies for Synelmis complex B and Lilocorsa 
are tlle possession of pointed neuropodial spines (26c) and possession of a prostomium whicb is somewhat longer 
tllan wide (4b). Autapomorphies for LilOco rsa aJ'e an "entire" forebrain (16a - reversion) aJld fu sed palps. Presence 
of pros tomial pigmented eyes may be tlIe alltapomorph y of Synelmis compl ex A. For the time be ing no 
autapomorphies ex is t for Synelmis complex B, 

TalelJsapia, Parandalia aJld Loandalia show several synapomorphies: an inflated anterior body reg ion (3b), a 
largely reduced prostomillm (Sb), loss of laIeraI and median aJ1tennae, tentacular cirri aJld dorsal c irri (lOd, 12d, 
18d, 22d), loss of notopodial acic uJ ae (21b), loss of ventra l cirri on chaetiger 1 (27b), aJId possession of papilla-
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like anal cirri (28c). Ta/elIsapia is characteriZed by the possession of jaws (8b). The notopodia of Loandalia and 
Parandalia are equipped witll simple capillary notochaetae accompanying tl1e stout spine (20a - reversion). 
Loandalia is unique in possessing branchiae and has lost tl1e ventral cirri in chaetiger 1 (27b) . Monophyly of 
Parandalia is questionable. 

DISCUSSION 

OUTGROUP RELATIONSHIP. - FITZHUGH & WOLF (1990) recognized eitl1er tl1e Syllidae-Hesionidae­
Nereididae complex or tl1e Syllidae alone as possible outgroups of tl1e Pilargidae. Whereas tlle relationship of tl1e 
Pilargidae to tlle Nereidiformia is evident, a syllid-pilargid sister-group relationship based only on tlle presence of 
simple neurochaetae witll bifid distal ends, however, appears to us less probable. 

a) 

b) 

Hesionides 

Glyphohesione 
Sigambra 
Paracabira 
Cabira 
Pilargis 
A ncisrrosyllis 
Oropsis 
Synelmis complex B 
Lirocorsa 
Synelmis complex A 
Talehsapia 
Loandalia 
Parandalia 

Hesionides 

Glyphohesione 
Sigambra 
Parandalia 
Loandalia 
Talehsapia 
Synelmis complex A 
Litocorsa 
Synelmis complex B 
Oropsis 
A ncistrosyllis 
Pilargis 
Cabira 
Paracabira 

FIG. 3. - Cladograms of pilargid genera using different codings for character 19: a , the only cladogram produced using coding 
1. - b, the retained cladogram after successive character weighting using coding II (see text for details). 

A possible nereidid-pilargid relationship was mentioned, e.g., by GLASBY (1990) . A pilargid progenetic 
evolution of nereidid macrofonns appears also conceivable, since nereidids possess a juvenile stage witl1 two pairs 
of tentacular cirri (HAUENSCHILD & FISCHER, 1969, Fig. 8) which resembles primitive pilargid taxa (e.g ., 
Sigambra). The nereidid juveniles, however, possess jaws, and lack a median antenna. 

We, tl1erefore, strongly support tl1e Hesionidae as closest relatives of tl1e Pilargidae. There is nOl only tl1e high 
similarity between juvenile hesionids and primitive pilargid taxa; botl1 taxa also generally coincide in tl1e 
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morphology of head, parapodia and pharynx. The genus Hesionides is only slightly less reduced than primitive 
pilargids in possessing two tentacular segments and tlU'ee tentacular cirri (see Fig. 1). However, the probability of 
an independent progenetic evolution of both Hesionides and tlle pilargid stem species cannot be excluded. 

The largest differences between Hesionidae and Pilargidae were hitherto seen in tbeir chaetation: pilargids 
witll lheir acicula-like stout notopodial hooks or spines and exclusively simple neurochaetae versus hesionids with 
mostly capillary nOlochaetae and a neuropodial chaetation which al ways includes compound chaetae. Chaetation 
in the two taxa, however, lI1ay be less different than fOlmerly supposed: (1) Spines and hooks are not hOll1ologous 
to aciculae, but derived notochaetae, which in sorne cases occur logetller with a true acicula (as FITZHUGH & 
WOLF, 1990 pointed out) . (2) Just recently two hesionid species have been found witb apparent pilargid chaetal 
features. Microphthalmus simplicichaetosus Wesùleide & Purschke, 1992, has exclusively simple bideIltate 
neurochaetae. An undescribed MicrophtlJalmus (WESTI-IEIDE, in prep.) is equipped WÏÙl typical notopodial hooks. 
HARTMANN-SCHROOER (1962) described a Microphtlwlmus ancistrosylliiformis [sic!] because of its conspicuous 
notopodial spines. A strong notopodial spine is also present in Hesiospina lmajima & Hartman, 1964. Without 
doubt none of these species can be used as a sister-group for the Pilargidae. They demonstrate, however, that 
potential tendencies toward pilargid chaetation exist in hesionid taxa. 

-~ .~~~~ n fl 
~~ 
Paracab,ra AncIsirosylils 

25b 

23b 

17b 23b 

2b 
19c 

28b 

180
220 

.2b 
lOb 

lib 
7b 

24b 
20b 

'90 
6b 

nnÔr\ 
~ j/' J 
~~~ 

OropSI$ Synelmls comple_ 8 Synelml$ comple. A Talehsapla Paranda/la Loandalla 

27b 

19d 

16. 

26c 

4b 

26b 

13b Sb 
3b 

19c 
15b 25b 

9b 160 
"b 

21b 
18d 

12d 
10d 

27b 
22d 

8b 

28c 

20. 

FIG. 4 . - Cladogram of pilargid genera togelher wilh the outlines of 3nterior ends and parapodia. The outgroup is Hesionides 
Friedrich, 1937. Solid rhombs represent apomorphies, open rhombs symbolize character reversaIs. Numbers refer to 
characters in Table 1. 

Unfortunately , most of tlle hesionid-pilargid sill1ilarities may be considered to be plesiomorpbic characters 
going back to the stem species of tlle Nereidiformia. The autapoll1orphic character for the Hesionidae wilh tlle 
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strongest probabili ty may be a large number of tentacular cilTi (eight pairs), which, however, is not present in the 
hes ionid Juvenile stages (see above) . Thus, even species assumecI to be evolved From hes ionid Ju veniles - Ule 
pilargicI stem species in our opini on - cannOl possess Ulis charac ter. This renders it ex tremely d ifficull to 
demonstrate a synapomorph y for Hesionidae and Pilargidae . 

RELATIONS HIPS WITHIN THE PI LARGIDAE. - There is no evidence tbat a division of tbe Pilargidae into 
Synelminae and "Sigambrinae" (SALAZAR-V ALLEJO, 1986, 1990, SALAZAR-V ALLEJO & SoLfs-W EISS, 1992), or 
Synelminae and "Pilarginae" (SALAZAR-V ALLEJO & ORENSANZ, 1991) is justi fied (see also FITZHUGH & WOLF, 
1990). The "S igambrinae" (="Pilarg inae") consisting of Sigambra, Ancis/rosyllis, Ancistargis, Pilargis, Cabira 
and Paracabira are not based on any apomorphic feature. 

Considering Ule absence of a notopodial hook in Pilargis and OlOpsis to be a loss is more probable tilan to be 
tile plesiomorphic state. In Ule latter case one mu st assume Ulat a notopodial hook was independently evolved 
Ulree times: in Sigambra, in Ancis/rosyllis, and in Ule stem-species of Cabira and Paracabira. Therefore, OlOpsis 
is likely Ule adelphotaxon of Ule Synelmis-group (Fig. 4). 

T he species of Lilocorsa and Synelmis complex B are closely related (Fig. 4). Since 110 autapomorphies for Ule 
laller could be round, inclusion of Ulem in Li/ocorsa is proposed. This taxon then contains tile following species: 

Li/ocorsa annami/a (Gallardo, 1967), 
Litocorsa s/remma Pearson, 1970, 
Li/ocorsa dine/i (Katzmann, Laubier & Ramos, 1974), 
Li/ocorsa aculilina/a (Wolf, 1986), 
Litocorsa an/ennata W olf, 1986, 
Li/ocorsa ewingi (Wolf, 1986) , 
Li/ocorsa den /ara Imajima, 1987. 

The diagnosis of the genus Litocorsa tl1us must be emended and reads as follows: "Body cy lindrical. 
Prostomium longer than wide, witil two, lhree or witiloul antennae. Palps incompletely or totally fused . Two pairs 
of short tentacular cilTi . Notopodia l emergent spine present, neuropodia witil two stout non- furcate spines besides 
capill ary olles. Pygidium with two short anal cirri ." 

Synel/J!is (= Synelmis complex A) differs from Litocorsa (= LilOcorsa plus Synellllis complex B) in a lways 
possessing Ùlree antennae, pigmenled prostomial eyes and neuropodia witb two stout furcate spines; il includes 
the fo llowing species: 

Synelnûs albini (Langerhans, 188 1), 
Synelmis simplex Chamberlin , 1919. 

Also fo r Parandalia no autapomorphies are obvious. Inclusion o f ùl e Parandalia-species in Loandalia, 
however, is not sugges ted . Some Parandalia-species show closer similiarities (synapomorphies?) to Loandalia 
(absence of ventral cirri on cbaeti ger 1 (27b) in P. tricuspis (Müller, 1858), P. ocularis Emerson & Fauchald, 
1971 , P. vivianneae Salazar-Vallejo, 1990; possession of a median anal cirrus in P. indica (Thomas, 1963), P. 
ocularis Emerson & Fauchald, 1971 and P. benneÎ Soifs-Weiss, 1983). 

Given Ulat tJle pilargids evolved progenetically from a larger hesionid species, it follows tilat tile Hes ionidae 
are a paraphyle lic taxon if tJle Pilargidae are kept as an independent famil y. Phylogenetic systematic implications 
consequentl y require tJla t tlle Pilargidae be included in the Hesionidae and not be considered an independent 
famil y. This suggestion is no t so new at a il ; especiall y FAUVEL (1 9 19a, 1919b, 1920, 1923, 1932), but also 
EHLERS (1 908), HORST (1921), SOUTHERN (1 921), AUGENER (1 927), MONRO (1 933), MESN IL & FAUVEL (1 939), 
BERKELEY & BER KELEY (1 941 ) ruld TREADw ELL (1 941 ) positioned pilargid species in tile taxon Hesionidae. The 
phylogene tic systematical partitioning wiUlÎn such an enlru'ged famil y Hesionidae to create, e.g., subfamilies must 
be reserved till a comprehensive revis ion has been made of tlle "true" hesionid taxa. 
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