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Ab stra c t 

A ncw species of archinemertea.n, P rocephalothrix oestl·ymnicus, is fu lly described and illust ratcd 
from specimens collccted intertida lly in the Ensenada de Aguadulce, on t he Galician coast of north­
western Spain. The systematics of the gcn us and its contained species are discussed, and a key to 
t he known species of Procephaloth1·ix is providcd. 

More recent papers on the taxonomy of members of the family Cephalothricidae 
(e.g., GmsoN 1990 ; GmsoN et al. 19~10) accept TwA'.rA's (1960) proposal that this family 
should be removed from the Palaeonemertea a nd placed in a separate order , the Archi­
n emertea. The only record of archinemerteans from Spanish water·s is t hat of three 
specimens of Cephaloth1·ix 1·ujzjrons (Johnston 1837) identified by ANADÓN (1980) from 
a beach of the Ría d e Vigo, north-western Spaiu . 

During a study of the nemertean fauna of t he Spanish coast, nine specimens were 
collected which proved t o belong to a prcviously unknown archinemertean species . 
Histological studies rcveal that the nemert eans belong in t he genus PTocephalothri:r, 
b ut that thcy possess features which exclude them from all the known members of t his 
t axon. The nemerteaus are accordingly named Procephalothrix oestrymnicus sp. nov. 

Materi a l an d Met h ods 

Thc nemerteans wer·e anaesthetized in 7 · ií% .MgCl2 for externa! cxamination prior to being 
fixed in Bouin's flu id. Histological studies ha ve been made on sections cut a t 6 ¡.tm in 56 °C m. p. 
pttraffin wax, stained by t he l\iallory t riple method described by PA!'~'IN (1960). 

:Family Cephalothricidae Mclntosh , 1873-1874 

Genus Procephaloth1ú Wijnhoff, 1913 

Diagnosis: The following diagnosis of the genus is amended from that given by 
Grnsox (1990) to include additional data tabulated by GmsoN et al. (1990). 

* Present address: .Departa.mento de Biología Animal, F<Lcultad de Ciencias, Universidad de 
Alcalá de H enares, 28871 Alcalá de Henares, .Madd d, Spain 



186 J. J uNoY ancl R. GrnsoN: Ncw Species of ProcephalothTix 

Archincmcrteans with two principal body wali musule layers (out er ci ruula r, inner 
longit udinal), but with incompletely developed irm er· circula r coat, mostly confi ned to 
foregut region but in some species extend ing more or less fnll body lcngth ; usual) y with 
longitud inal rnusclc plato s ituated bet ween foregut wall a ud rhynchocoel; cerebra l 
ganglia and lateral nerve cords sit uatcd in body walllongi t ucli nal muscle !ayer; nervous 
system with neither neurochorcls nM ncurochorcl cells; r hynchocoel typically less than 
half bocly lcngth but in one species reaching posterior t ip , housing p roboscis containing 
o u ter circula r a ncl inner longit udinal m uscle layers ; blood vascular systcrn n0r'mal1y 
consist ing of paired lat eral longitudina l vessels Lrans vcrscly connected only by uepha lic 
a nd anal lacunae, without miel-dorsal vessel, but one species with elaborated 
blood supply ; cerebral sensory organs missing ; some species with two minntc eyes, 
others eyeless; mouth located cithcr fa r behind cer·ebral ganglia or not widely separated 
from t hcm ; cephalic region with four largc nerves ; sexes most ly separa te, one species. 
hermaphrodit ic. 

Procephaloth1·ix oestrymrá cus sp . nov. 

Type specimens : Series of t ransversc scctions deposit ed in the Natura l History 1\'luseum, London, 
Rcgistration Numbers 1990.G.2 (holotype, fema le), l990.G.0 -4 (pa.ra.typcs, both malo) . 

Ty pe loca lity : Galician coast of north-westcrn Spa in., E nsenada de Aguadu lce, approximatcly 
43°35'N, 7°14'W, undcr boulders in coarse sand, inter t ida l, nine spccimcns collcctcd 1 O J anuary 199!} 
by Dr J ua.n Junoy and Mrs Cristina R,ebollo Doncel. 

Etymology : The species is named a.ftcr thc Ocstry mnios, a t ri bo who supposedly first sett lcd 
what is now Galicia d ur ing t he Brom:e Agc. 

l<'ig. l. l:'rocep halolhrix oestryrnnicu s sp . nov. Pa rt of t he dorsa l body wall in transverso 
sect ion to s how t he appeamnce of the epidermis (EP), dcrmjs, outer circular musclc !ayer 
(indicated by sma.JI arrowheads) and longitud ina l musculaturc (LM). Large arrowheads 
point to the rhynchocoel circular m usclc ]ayer . Pll, probaseis; RC, rhynchocoel. Mallory. 
Scale bar = 50 ¡.r.m. 

F ig. 2. P.rocephalothTix oest1·y mnic1tS sp. nov . Part of t he bocly wa ll in t ransverse sect ion 
t o show a lateml nerve cord (LN) and fibres of the delicate inner cir cular mnscle !ayer 
(indica,ted by sma ll arrowheads) . T hc largo arrowhcad points t o a latera.] b lood vessel. 
EP, ep idermis ; FE, foregut epit helium ; LM, body wall longitucUna.l muscle !ayer. Mallory . 
Sca lc bar = 50 f!.ITI • 

. Fig. 3. J>¡·ocephnlothrix oestrymnicu s sp . nov. Transverso section throngh the foregut region 
to show t he longitud ina l muscle p lato (indica ted by arrowheads) ru nning between the fore­
gut epit helium (FE ) a.nd t he rhynchocoel. FG, foregut lumen ; PR, probaseis . .M:a llory . 
ScalB bar = 50 f!.ID . 

F ig. 4. PTocephnloth!-ix oestrymnicus sp. nov. Transvcrse section to show t he appoarance 
of t he proboscis. Arrowheads point to two of t he rhabditoid accumnlations in t he dista l 
par t of the proboscis epithclium. Ma llory . Scale bar = 1)0 f!.lll. 

F ig. 5. P mceplw1olhTix oestTymnicus sp . nov. Transverse section through t he mouth . Small 
arrowheads point to t he latera] blood vessels, ]arge a.rrowheads to t he two foregut nerves. 
:FE, foregut epithelinm ; P R,, proboscis. Ma llory . Scale bar = 150 ¡.r.m. 

Fig. 6 . .PTocephalothrix oestry rnnicus sp. n ov. T t·ansvcrsc scction to show t hc genera l appcar­
ance of the foregut (F G) . PR,, probaseis. Mallory . Sca lc bar = 200 fJ.m. 
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Externa! features: The only complete specimen obtained was, after anaesthetization, 
about 70 mm long but less than 0.5 mm in maximum diameter. The bluntly rounded 
head, whi ch possesses neither eyes nor cephalic furrows, is slightly narrower than the 
succeeding body regions. The mouth is situated about 1- 2 mm behind the anterior 
t ip of the body, wh ich gradually na rrows caudally to end in a blunt rounded tail. 

T he nemerteans are a general pinkish-white colour with a paler head. 
Hody wall , musculat ure a.nd pa.renchyma: The richly glandular epidermis (Fig. 1) 

is 15-3(i ¡Lm thick in the anterior half of t he body but is reduced in t hickness posteriorly. 
TiciO\r it the distinct connective tissue dermis is mostly 2-8 ¡LID deep. 

The body wall muscles principa lly comprise an extremely t hin outer circulu }ayer, 
a bont 1- 3 fLID across, and an inner longitudinal !ayer approximately 70 -80 ¡Llll in 
maximum thickness. Hoth muscle layers extend to the tip of t he head, although t he 
longitudinal fibres in the cerebral and p re-cerebral regions tend to be displaced by t he 
nervous system. Post-cerebrally the cir-cular· layer does not, as in some Procephalothrix 
species, divide to enclose t he lateral nerve cords. In the anterior body region an in­
complete innee circula r muscle layer (Fig. 2), rarely more than a.bout 3 fLID thick, is 
confined to the ventral half of the body and does not enclose the lateral blood vessels. 
This muscle !ayer extcnds for most of t he foregut length but docs not reach its posterior 
part. 

A hove t he foregut and intestine is a plate of longitudinal muscles, often only a single 
fibre thick (Fig. 3). Anteriorly t he plate runs between t hc rhy nchocoel and dorsal gnt 
wall. 

Parenchymatous connecti ve tissues a re sparsely developed in all parts of the body. 
Probaseis apparatus : The subterminal ventral proboscis poro leads into a tu bu lar 

rhynchodaeum, enclosed by a delicate layer of longitudinal rnuscle fibres, whose epithe­
lium possesses neither cilia nor gland ccUs. J ust in front of thc proboscis insertion a 
sphincter-like band of circular muscles sunounds the rear of the rhynchodacurn. 

Thc rhynchocoel extends for about one-third of t he body lcngth. Its wall contains 
separate circular and longit udinal muscle layers whioh are together about 5 ¡Lm thick. 

The proboscis (Fig. ol) is up to about 150- 160 fL Ln in overa ll diameter and possesses 
a more or Iess uniform and simple constr·uction throughout its length. Its glandular 
epithelium contains large numbers of aciclophilic rhabditoids, each of which is slightly 
curvecl, ó- 6 fLID long and 1 ¡Lm or less wide. Below the cpithelium delicate o u ter circular 
a nd inner longit ud inal muscle laycrs, togcther about 6- 10 fLLn across, are internally 
bordered by a delicatc cnclot helium. 

Alimentary canal: The large mouth (Fig. 5) is sit uated approximately 1- 2 mm 
back from t he tip of t he head, 0.7-1.2 mm behind the ventra l cerebral commíssurc. 
The epithelium on either side of the mont h forms thick \'entrola teral lips 80 fLITI or 
more in height. Thc mouth leads into a foregut whose ri chly glandular epithelium, 
most ly 25-90 fl-111 tall, is distinctly folded (Fig. 6). 

As in other Procephalothrix species, t he jnnction between foregut and intestino is 
marked by an abrupt change in epithelial construction, the gastrodermis being distin­
guishable hy its much more sparsely distributcd cilia a nd lack of basophilic gland cells. 
The intesti ne (Fig. 7) hears a few shallow folds but no distinct lateral diverticula. The 
a nus opens terminally. 
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Blood system: The blood system belongs to the simple grade typical of the Cephalo­
thricidae (O u DEMANS 1885) and is similar to that described in other species of Proce­
phalothrix (Gm soN 1990 ; GmsoN et al. 1990). It consists of a }Jair of lateral longitudinal 
vessels (Figs. 5, 6) which are joined only by cephalic and anallacunae. 

Nervous system: The brain and lateral nerve cords ate situated in the body wall 
longitudinal muscle !ayer. The cerebral ganglia commence about 220 - 290 !J.ffi behind 
the tip of the head. They are joined transversely by dorsal and ventral commissures, 
respective! y sorne l 5 !J. U1 and 30 fLID thick. vVithin t he brain an inner neurilemma, sepa­
rating the fibrous and neuroga.nglionic components, can be distinguished, but there is 

Fig. 7. P1·ocephaloth1·ix oestrymnicus sp. nov. Tr·ansverse section in t he vicinity of the pos­
terior part of the rhynchococl (R C) to show thc appcarance of the intestinc (IN} flanked 
by two testes (indicated by arrowheads). Mallory . Scale bar = 200 [.LID. 

Fig. 8. P rocephalothrix oestryrnnictts sp. nov. Transverse section close behind t he brain 
to show t he unpaired foregut nerve root (l!'N) running below t he rhynchocoel (R C). LV, 
]a.tera l blood vessel. Mallory . Scale bar = 50 f.LID. 

F ig. 9. P rocephalothrix oestryrnnicus sp. nov. Part of the body wall in t ransverse section 
to show the mid-dorsal nerve, indicated by the arrowhead, running between the dermis 
and outer circular muscle [ayer. E P, epidermis; LM, body wall!ongitudinal muscle )ayer. 
Ma!lory. Scale bar = 25 [liD. 

Fig. 10. Procephalotln-ix oestrymnicus sp. nov. Tra.nsverse section t hrough an ovary to 
show two developing ova (OV) and t heir !arge nuclei. The arrowhead points to t he distinct 
n ucleolus of one nucleus. lE, intestinal epithelium. Mallory. Scale bar = 50 [.LID. 
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no outer eguivalent. The lateral nerve cords extend directly back from the rear of the 
ventral cerebrallobes. Neither the brain nor nerve. cords contain neurochord cells or 
neurochords. 

The peripheral nervous system is well developed. Delicate neural plexi can be dis­
tinguished running in the rhynchocoel wall, immediately below the foregut epithelium, 
and between the dermis and underlying body wall muscles; occasional nerve fibrils 
leading from the lateral nerve cords appear to supply the latter plexus. 

A single stout foregut nerve root, 15-20 ¡;.m or more in diameter, emerges from the 
reae of the ventral cerebral commiss ure and runs back below the rhynchocoel (Fig. 8). 
Close in front of the mouth this nerve divides into two, the nerves passing back on either 
side of the mouth (Fig. 5) to meet below the foregut by a sub-alimentary commissure. 
Occasional fibrils connect the foregut nerves with t he neural plexus running adjacent 
to the foregut epithelium. 

A distinct mid-dorsal nerve (Fig. 9), up to about 15 ¡;.m in diameter, leads from the 
rear of the dorsal cerebral commissure to extend posteriorly between the dermis and 
body wall outer circular muscle layer. This nerve does not, as in sorne species of Proce­
phalothrix, bmnch into upper and Jower components. 

A large cephalic nerve, enclosed by bean-shaped accumulations of neurogangJionic 
cells and up to 100 ¡;.m in diameter, leads forwards from the front of each cerebrallobe. 
The four cephalic nerves together occupy much of the space in the head. 

Frontal organ and cephalic glands: Neither a frontal organ nor typical basophilic 
cephalic gland lobules could be distil1guished in the present nemer teans, and there are 
no acidophilic suhmuscular glands as, for example, occur in P. het·maphtodüicus (GIBSON 

et al. 1990). 
Sen se organs: The present nemerteans do not possess eyes and, as in all other mem­

bers of the genus, also lack cerebral sensory organs. No evidence of other sensory struc­
tures could he found. 

Excretory system: The excretory system is located in the foregut and anterior in­
testinal regions of the body. It closely conforms to the metanephridia.l arrangement, 
orig.inally described by COE (:t930a), and consists of an undetermined number of sepa­
rate nephridia intimately associated with t he lateral blood vessels. Each nephridium 
comprises a mushroom-shaped 'nephrostome', ahout 20 ¡;.m in diameter, protruding 
into the blood vessel lumen. Efferent ducts could not be found. 

Reprodu ctive system: The sexes are separate, the gonads being distributed on eit her 
side of the intestine. Each ovary contains 3-6 developing eggs, up to 55 fLm or more 
in diameter, with a nucleus 15-20 ¡;.m across in which the single nucleolus, about 5 ¡;.m 
wide, is usually very distinct (Fig. ] O). The t estes appear as ovoid sacs with a maximum 
dimension of about 80 ¡J.In (Fig. 7). 

Systematic Di sc us s ion 

l\'Iajor anatomical featurcs of the Spanish nemerteans include two principal body 
wall muscle layers (outer circular, inner longitudinal), cerebral ganglia and lateral nerve 
cords situated in the longitudinal muscle layer, no cerebral sensory organs, and a simple 
blood system with no mid-dorsal vessel. This combina tion of characters identifies tbe 
nemerteans as members of t he sole archinemertean family Cephalot.hricidae, comprising 
the genera Cephalothtix, Cephalott·ichella and PTocephalothrix. In her key to t hese taxa 
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WIJN HOl!'F (1913 : 294) separated Procephalothrix fr-om the othcr two by an " Innere 
R ingm uskelschicht vorhanden"; t he present worms have an incomplete inner circular 
mnsclc !ayer and are accordingly placed in t he genus Procephalothrix. 

Twelve species of P roce1Jhalothr-ix are at present recognised (Table 1) and , as noted 
by Url:!~Ol' ct a l. ( L990: 285), " ruany of these ... resemble .. . cach other ... and a reliable 

T<tblc l. A summary of sorne of the mmtomical feat ures r·ecor·ded for species of Proce­
phaloth'l'ix compared wit h t hose of the Spanish nemcrto.'tns. Data compiled from PuxNETT 
(1903), WIJNllOE'F (1913), CoE (1930b), FRmDRICll (1935), IwA.TA (1952, 1954), M:ORETTO 
(1974), F EHHA LUS (1978), KOHOTKEVJTSCH (1982), G II3SON (1990) and GIBSON et a l. (1990). 

Species 1 2 3 -! 5 6 7 

P. alienct (Punnctt 1903) 0'!11 + o + b o 0? 0? 
P. arena1·ius Gibson 1990 o + + o + o o 
P. fasciculus I wata 1952 + ++ ++ 0? o o 0? 
P. filif onnis o ++ ¡_+ + o o o 
(J ohnston 1828-1829) 
P. herrnctph1·oditicus o + o o ++ o + 
Gibson, Sánchez and M:éndez 1990 
P. kitiensis .1!1·iedrich 1935 o +? + o o 
P. major (Coe 1930) o ++ +++ + ++ o o 
P. mokievskii Korotkcvitsch 1982 o + + + +? o o 
P. orientalis Gibson 1990 o + + o o + 0? 
P . quequenensis M:oretto 1974 0? + ++ + e o 
P . simulus lwata 1952 o ++ ++ + o o 
P. spil·alis (Coe 1930) o ++ +-+ 0? + + o 
P. oestrymnicus sp. nov. o + o o o o o 

a PuNNll'l"l' (1903) commented t hat tho posterior portion of t he body was missing from 
h is specimen. 

b Whother or not the inner circular muscle fibr·es enclose the latera l blood vcssels in 
P. aliena is not certain: PuNNETT (1903: 103) said that the musclcs "continued la.terally 
to onclose the two latera l blood vessels", but his diagram of the foregut region (pi. IV, 
Fig. 1G) suggests t hat the fibres pass only on t he inner margins of the vessels. 

e It is not certain whether the inner circular muscle fibres pass on one or both sides 
of the blood vessels in P. quequenensis; MoHETTO (1974: 12) reported tha t t he muscles 
" abrazando a los vasos sanguíneos latera les" but he did not illustrate this fea tu re and the 
Spanish "ab razando" can be translatod to mean oither conclition. 

1: R hynchocoel at most about halfbody length (0) or cxtcnding to posterior tip' ( + ). 
2: Mouth el ose to or immedia tely bchind brain ( + ) or fa r behind rear of bra in ( + +) . 
3: Cephalicglandsabsent (0), sparse (+ ), well developcd (++) orvoluminous(+ ++ ). 
4: Inner: circu lar muscle Ja,yer divides to encloso latera l blood vessels ( +) or does not 

divide to surround them (0). 
5 : Inner circular muse le !ayer restricted entiroly to foregut rcgion of body (O), ex­

tending into anterior intestinal region ( + ) or reaching for more or less fu ll length of body 
(+ +). 

6: Foregut neura l supply originating from unpaircd (0) or paired (+ ) nerve roots. 
7: Sexes separa te (O) or hermaphroditic ( + ). 
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distinction between them cannot be achieved without recourse to histological stndies 
of their interna! morphology." 

Significant features of t he Spa nish nemerteans include a rhynchocoel about one­
third of thc body length, a mouth sit uated far behind t hc brain, no cephalic glands, a 
weakly developed inner circular musclc Jayer restrictcd to the foregnt region ofthc body 
and not dividing to enclose the lateral blood vessels, a foregut nervc supply originating 
from a n unpaired nervc, and separate sexes. This combination of feat ttres is not fou od 
in any of the existing PTOcephulolhri:t: species (Tablc 1) a nd, siocc the Spa nish worms 
cannot thus he identified with any of the known procephalothricids, the new species 
Procephalotln-i:t: oeslrymnicus is established for them. 

Procephalotht·ix oesl1·yrnnicus sp. nov. can also be d istiuguished from indi vidual 
species in othcr ways : P. mokievskit" has a m u eh bu lkier body form anda more elabora te 
blood systern than a ny othcr member of the gcnus known ( KOROTKEVITSCU 1982); 
P . l.:iliensis posscsscs a shor·t mid-::lors'l.l blood vessel (FRJEDRJCH 1936); P. 1/Utjor, t he 
largest mcrnher of t.he genus dcscrihcd, has an extremely long slendet snout cxtend ing 
far in front of a minute mouth (Co1•: 1930 b) ; in P. aliena thc epidermis is characterized 
by a doublc row of nuclci (PuNNETT 1903); P. ctrenar·ius and P. orientalis bot h possess 
afronta 1 organ, thc latter taxon also being for most of its body length marked by bi'Oad 
mcjian dor:;al and ventra l pale brown stripes (C:lGSON 1 !)90) ; P.jasáculu.s is anteriorly 
greenish-ochre in colour, and och re with transluccnt lateral margins in its intestinal 
region (lwATA 1952); and P. quequ~nenús possesses a constriction bctween its cephalic 
and trunk regions which is m~rlw::l by a colourless band, whilst the remaindcr of its 
body is dorsally rcd :lish-yellow (M ORI!l'L'l'U 1974). 

Kcy to the Procephaloth1·i.r spccies of the world 

Bccauso of the high dcgree of similari ty in the extemal appearance shown by many spccies of 
P roceplwlolhrix, t he following key is based cntirely upon fcatures distinguish;~ble in histologieal 
scctions. 

l. Rhynchocoel a t rnos~ about half lcngth of body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
l{,hynchocool extending to posterior t ip of body . ... ...... . ......... P. fascicutus 1 wata 195::3 

2. Blood system elaborated, with onc oe two vessels running adjacent to rhynchocoel wa ll in 
addit ion to lateral longitudinal vessels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Blood system simple. without additiomtl vcssels running adjacent to rhynchocoel wa ll . . . . . . 4 

3. With single short m id-dorsal blood vosscl ......... . ......... . .. . P. kilien.sis Fricdrich 1935 
With two latoroventml blood vcsscls running adjacent to rhynchocoel wall . ..... ....... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. mokievskii Korotkovitsch 1982 
4. With l1orizontallongitudinal muscle plato between forcgut and rhynchococl . . . . . . . . . . . . . 5 

Without horizontal longitudinal muscle plato bctwecn foregut and rhynchocoel (tbcre is 
sorne confusion ovcr this point; IWATA 1952 : 132, when he originally establisbed t his 
species, stated that "The longitudinal muscle plate is er1tirely wanting", but subsequent ly 
[IWATA 1954: 6] notcd t hat "The longitudina l muscle p lato nms postot•iorly betwecn t lu1 
proboscis shcath and the oesophagus") ............................ . P. simu.lus Twata 1952 

5. Foregut nem·a l supply arising from single nerve root whieh divides into two in fron t of mouth 6 
Forcgut neural supply arising from lwo scpara.te nerve roots . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

6. Cepha.lic glands absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Cephalic glands prcsent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
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7. Inner circular musclc !ayer restricted to forcgnt region of body ...... P. aliena (Punnett 1903) 
lnner circular muscle layer extending more or less fu ll length of body ................. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. hennaph1·oditicus Gibson, Sánchez and 1\iéndez 1990 

8. Inner circular muscle )ayer extending into anterior intestinal region of body . ........ . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. spiralis (Coe 1930) 
lnner circular muscle )ayer restricted to foregut region of body . . . . . P. orientalis Gibson 1990 

9. 1\iouth close to or immcdiutcly behincl brain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
l\fonth very fa r behind rcar of bmin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

10. Inner circular musclc laycr divides to ene loso latera l blood vessels (seo footn.ote 'e' in Table 1) 
.... ............... . ...................... ... ... ... ... ... P. quequenensis }forctto 1974 
.Lnn.cr circular m u solo !ayer does not divido to ene! ose lateral blood vcsscls . . . . . . . . . . . . . . ] 1 

1J . lnner circular musclc laycr extends into antPrio1· intestinal region. of body ......... .... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. arenm·ú¡,s Gibson 1990 
lnner circular muscle !ayer rcstricted to foregut rogion of body ..... . P. oestrymnÍC'lt-S sp. nov. 

] :! . .Lnner circular muscle !ayer restrictcd to foregut region of body ..... ..... ...... . ...... . 
· ...... ............. .......... .......... ........... . P. fil!formis (J ohnston 1828- 1829) 
Jnner circular muscle layc1· oxtcnds more or i<'SS full lcngth of body ..... P. major (Coc 1930) 
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