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NOTES ON THE PYCNOGONIDA
OF PLYMOUTH

By Marie V. Lebour, D.Se.
Naturalist at the Plymouth Laboratory

j
(Text-figs. 1-7)

The Pycnogonida of Plymouth have had very little attention and early records
are few. Of the eight species recorded in the Plymouth Marine Invertebrate
Fauna in 19°4, two, Nymphon gallicum and N. gracile, are synonymo:us, and
these two ~re also recorded in the 1931 edition which comprises o~ly the
same eight species. The scarcity of the records shows that little search was
made for the members of this group, for on revising it at the present time
it is found that thirteen species certainly occur, being five more 1!han are~
shown in the Marine Invertebrate Fauna. Hodgson (1910) records thirteen
species from Devonshire, but the~e are not all the same as the thirteen now
recorded. He mentions eleven from Plymouth, three of which have not been
found recently. These are Pallene spectrum, Nymphon brevirostre and Ammothea
laevis. '

The species recorded in the Plymouth Marine FaumI: (19°4, 1931) are:
Pycnogonu~ littorale Strom
Endeis spinosus (Montagu)
Anaplodactylus petiolatus (~r0yer)
Pallene brevirostris Johnston

Nymphon gracile Leach (with l:l. gallicum
Hoek)

N. rubrum Hodge
Ammothea echinata (Hodge)

,

The species recorded by Hodgson (191O) from Devonshire are:

Pycnogonum littorale (Strom)
Endeis spinosus (Montagu)
Phoxichilidium jemoratUm (Rathke) (from

south coast of Devonshire and Star-
cross only)

Anaphia ( =Anoplodactylus) petiolata
(Kr0yer)

A. virescens (Hodge)

Pallene brevirostris Johnsto~
P. spectrum Dohrn
Nymphon rubrum Hodge
N. brevirostre Hodge
N. gracile Leach
Achelia (= Ammothea),echinata Hodge
A. laevis Hodge
A. hispida Hodge

c Of these Phoxichilidiumfemoratumproper has not been found by me at
Plymouth, -although it must occur, for. a specimen sent to me from the
Dundee collection, kindly lent by Dr CaIman, is labelled Plymouth. On the
other hand, I find that a second species (almost certainly the P. femoratum of
Hoek (1881) and of Loman (19°7) from Holland) is common at Plymouth
in. certain localities and also occurs at Millport in the west 'of Scotland. There
is little doubt that this species has been confused with P. femoratum. Sars
(1891) has already suggested that Hoek's species was distinct, but the hint
has not. hitherto been followed up. I
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14° MARIE V. LEBOUR

P. vireli~enliwas first fOWldby Hodge at Polperro, Cornwall. It is usually
regarded nowadays as ah Anoplodactylus, but it clearly has a five'-segmented
oviger and, [ollowing most modern authmities, this shows it to be a Phoxi-
chilidium. It is now found to be common between tide-marks in certain
localities round Plymouth; .-

Pallene spectrum has only been found' by Norman (1908). No details,
except .Plymouth as locality, are available.

Nymphon brevirostre, according to Hodgson (1910), has been found at
Plymouth, but 1 have pqt seen it. Apparently it was taken at Plyihouth and.
also at Starcro§s by Norman (1908).

In addition to these I have to add Anoplodactylus angulatus (Dohrn) to the
British fauna. This specie~.is very like Phoxichilidium virescens, but the oviger

, is composedof sixsegments.
Anoplqdactylus pygmaeus, the Pallene pygmaeus of HodgeJ i~ here shown

to be identical with Dohin's Phoxichilidium exiguum.
. The following is a list of species seen by myself at Plymouth from inshore-

.waters during the last three years:

r-

Pycnogonum littorale Strom
Endeis spinosus (Montagu)
Phoxichilidium tubulariae n.sp.
P. virescens Hodge
Anoplodactylus angulatus (Dohrn)
A. petiolatus (Kroyer) .
A. . pygmaeus (Hodge) =Phoxichilidium

exiguumDohrn .

Inaddftion, J:hoxichilidium femoratum is recorded from south Devon by
Norman (1908), and, 'as is mentioned above, a specimen from Plymouth is
in the Dundee collection, although I have not found it myself. If Pallene
spedrum, Nymphon brevirostris and Ammothea laevis are added to t1:iislist, we
have sixteen species, exactly double the number recorded in the fauna lists.
These include a new species and a new British record. The fact that all the
first twelve of these have been collected in very shallow waters in restricted
areas close to the shore makes it likely that others will be found when facilities
for collection in deeper waters are available. .,

My best thanks are due to Dr L Gordon of the British Museum for allowing
me to examine certain specimens from the. Norman Collection, to Dr W. T.
CaIman for sending me. a colrection froin Dundee, to Mr R. Elmhirst for
much help in collecting specimens, to Prof. Hobson for sending specimens
of Phoxichilidium femoratum from the,Northumberland coast, to Miss E. Clay
of the Plymouth Laboratory, who in her work with Dr M. Parke on seaweeds

'discovered a fehile field for pycnogonids at the bases of the thalli of As~o-
phyllum at Wembury, and to Dr Vera Fretter of the Royal Holloway College
for collections from Kingsand.

The Ascophyllum from Church Reefs, Wembury, had short Sertularia
growing on them near the base, and here were found many specimens of

Pallene brevirostris Johnston
Nymphon gracile Leach
'N. rubrum Hodge
Ammothea echinata (Hodge)
A. longipes (Hodge) =hispida Hodge
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Phoxichilidium virescens, Anoplodactylus angulatus an,d Ammothea echinata.
These also occurred in the rock pools amongst corallines as they did in similar
situations at Kingsand. - -

At Wembury Phoxichilidium virescens and Anoplodactylus angulat1is were
found spread out on the thallus of the Ascophyllum and were almost exactly
the same colour. Most of them were also striped with purple, and this was
accentuated in those froni the corallines. It is inter~sting -that Colman in his
research at Wembury on the faunas inhabiting intertidal seaweeds (1940),
specially notes that he found very few pyct1ogonids on Ascophyllum. The
reason seems to be that he worked in an areawhich was not so fertile for the
weed as that worked by Miss Parke and Miss Clay, although they were not
fu~~" -

Another very goocJ.locality was found by Mr William Searle at the sides
of Phoenix Wharf. Large tufts of the bryozoan Bowerbankia obtained from
scrapings were found to be full of Anoplodactylus pygmael1s and dredgings
from the Laira yielded tangles of weed, bryozoans and hydro ids in which
A. petiolatus as well as A. pygmaeus 'was found. Ammothe(l echinata and-
A. longipes occurred also in both localities as well as at Wenibury.

Phoxichilidium tubuiariae n.sp., also found at Millport, must have been
confused for long with PJemoratum. It occurs almost exclusively on Tubularia
larynx, especially on those growing on the experimental raft moored near
the Plymouth Breakwater. It has also been founa on the Millbay Pontoon. .
Nymphon rubrum and N. gracile are fairly common between tide-marks at
Wembury and at Kingsand and are also taken in the Cattewater and at Millbay.

, As dredgings from the Sound were unobtainable in these years of the war,
the above-mentioned localities were used almost exclusively.

- COLOUR

'The colour of the species is usually very characteristic, but it may vary to- a
large d~gree. Phoxi(;hilidium femoratum is always red, usually a deep red. .
P. tubulariae n.sp., is usually colourless or. pale yellowish and sometimes a
sepia-brown; sometimes it is red:or brown at the joints. Nymphon rubrum is
red, whilst N. gracilis is colourless, yellowish or pink. Endeis spinosus may
be colourless or yellowish, but sometimes hasdeep purple lines at the joints
and the intestinal fluid may be a deep purple. Anqplodactylus -angulatus is .
usually greenish with deep purple bands across the body and limbs and the
intestinal fluid is green. Young specim~ns may be quite colourless. Phoxi-
chilidium virescens is usually the same colour as Anoplodactylus angulatus,
greenish with purple bands, the intestinal fluid being green. These two species
often occur together. It is probable that A. angulatus has hitherto been con-
fused with Phoxichilidium virescens. .

I have not yet su(xeeded in correlating the colour of the intestinal fluid
with any particular food or habitat, except in the young of P. tubulariae
which live inside the gastral cavity of the hydroid and have the intestinal
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fluid of the same colour. As mentioned above P. virescens and Anoplodactylus
angulatus closely approximate in colour to that of the Ascophyllum and the
purple bands are like the co"rallines. It is interesting to find that varieties of
other species occur with similar dark purple bands, and that these usually
live among corallines or Bowerbankia. Thus on the tufts of Bowerbankia from
Phoenix Wharf and from the Laira dredgings specimens of Anoplodactylus
pygmaeus with deep purple bands were fairly frequent aloI}g with the pale
coloureq. individuals in the proportion of about one in twenty. One specimen
of A. petiolatus out of ten had a similar colouring, and one Ammothea echinata

. out of many,. These pycnogons were frequently found in the autumn months
when most hydro ids had died down. Sertularia, however, in very short
colonies was alive at this season, and, occasionally, small colonies of Obelia.
It is difficult to be certain of the food in many cases, but Phoxichilidium
tubulariae could easily be seen to eat the Tubularia on which it lives.

I

BREEDING

.Most pycnog<;)nidsbreed in §pring and summer, but in addition.to the usual
breeding season males bearing eggs of Anoplodactylus angulatus and Phoxi-
chilidiumvirescenswere frequently found in autumn and winter, also, occa-
sionally Anoplodactylus pygmaeus and Phoxichilidium tubulart'ae in autumn.
Endeis spinosus occurred with eggs in January 1945. Nymphon rubrum was
found with eggs early in March and others have been recorded in February.
The growth of the hydroids is probably the chief factor of importance in the
breeding. Larval Ammothea (almost certainly A. echinata) occur plentifully
among Obelia in the summer.

It is chiefly in the family Phoxichilidiidaet1).at the most interesting breeding
habits occur. In this family the larvae live parasitically in the coelenterates.
It:has been shown (Lebour, 1917) that the larvae of Anoplodactylus petiolatus
( = Anaphia petiolata) develop in the manubrium of medusae of Obelia and
certain other related forms. Dogiel (1913), in his fine work on larva!"pycno-
gonids~ states thatthe larvae of this species form galls on the hydroid Syncoryne
eximia in the same way that Phoxichilidium Jemoratum does. As will be shown
below it is now almost certain that the species on which Dogiel worked at
Millport is not Anoplodactylus petiolatus but Phoxichilidium virescens. His
Anoplodactylus pygmaeus, the larva of which occurs in Obelia hydroid~, has
been found inexactly the same habitat at Plymouth. The larvae of Anoplo-
dactyl1,lspetiolatus (not of Dogiel) and of A. pygmaeus are much alike, both
occurring in Obelia, but one in themedusa and the other in the hydroid. There
is no doubt that they are separate species, although in my former work (1917)
they were regarded as identical. Dogiel notes that the larva in Syncoryne is
much more like Phoxichilidium femoratum than it is like Anoplodactylus
pygmaeus, and his figures show that it is almost certainly Phoxichilidium
virescens. The breeding of Anoplodactylus angulatus is not yet known, although

..... -~~ ~-- ,'" """"'~ w~



PYCNOGONIDA OF PLYMOUTH 143.
its usual habitat on or near Sertularia seems to point to that hydroid as the
host for the larva. It is hoped to prove this later on.

We thus have the British species of the Phoxichilidiidae with distinctive
breeding habits and larval hosts as follows:

Species
Phoxichilidiumfemoratum

A. pygmaeus

Host

Syncoryne eximia, in cysts (Hodge, 1863;
Dogiel, 1913)

Tubularia larynx, in gastral cavity (Lo-
man, 19°7; Lebour, in the present
work)

Syncoryne eximia, in cysts (Dogiel, 1913)
Obelia medusa and related forms, in

manubrium (Lebour, 1917)
Obelia hydroid, in gastral cavity (Dogiel,

1913; Lebour, in the present work)
Unknown, but possibly Sertularia

P. tubulariae n.sp.

P. virescens

Anoplodactylus petiolatus

A. angulatus

Numerous authors have described larvae of Phoxichilidiidae, but in most
cases it is difficult to be certain about the identification of the species: detailed
references are therefore omitted.

NOTES ON THE SPECIES

A list of the Plymouth species is given below with any notes that are relevant.
The Phoxichilidiidae have been dealt with much more fully than the others,
as certain important points have been discovered and with some of them
changes in nomenclature have been found necessary. The new species Phoxi-
chilidium tubulariae is described and compared with P. femoratum. P. virescens
is removed from Anoplodactylus to Phoxichilidium; Anoplodactylus pygmaeus
(Hodge) has been identified as synonymous with Phoxichilidium exiguum

. Dohrn, and Anoplodactylus angulatus has been added to the British fauna.

Family NYMPHONIDAE
Genus Nymphon Fabricius

Nymphon gracile Leach

Norman (1908) has shown that N. gallicum Hoek is the same species. Common
between tide-marks and dredged in the Sound. For separate records see
Plymouth Marine Fauna (1931). Breeding in February, May and J~e and
probably throughout spring and summer.

A shore and shallow-water species, its distribution ranging from Denmark
to the Mediterranean.

Nymphon rubrum IIodge

Common between tide-marks: Wembury, Millbay Pontoon, Kingsand; also
dredged in the Sound. Breeding in spring (including March) and summer.
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A shore and shallow-water species, its distribution r,angingfrom Norway
and Sweden to Holland and Belgium. On all the English coasts, Scotland
and Ireland. ~

Nymphon brevirostre Hodge

Recorded by Norman (1908) and.Hodgson (1910) from Plymouth Sound,
Yealm River and Starcross. Not found within recent years.

A very small species, littoral to about 60 m. depth. Ranging from Norway
and Sweden to the south of England.

Family PALLENIDAE
Genus Pallene Johnston

Pallene brevirostris Johnston

Not uncommon between tide-marks and dredged in the Sound. For separate
records see Plymouth Marine Fauna (1931). Found recently in plankton from
the Laira and betWeen'tide-marks among corallines, WemburY. Crawshay
(1912) found a specimen 46 miles south-west of the Eddystone, in 49 fm.
Itoccurs from the coast to fairly deep water.

Distribution ranging from Denmark, Norway and Sweden, Kiel and Naples
to the Atlantic coast of north-east America.

Pallene spectrum Dohrn

Norman (1908) records this species from Plymouth. No data are available.
Recorded elsewhere oI]ly from Naples.

'Family PHOXICHILIDIIDAE

In the British representatives of this family the palpi are always absent, and
in all the species the ovigerous legs are present only in the male. The family
includes some of the most puzzling species in the British fauna and is also
specially interesting because the larvae are adapted for parasitizing hydroids.

Three genera are British, but only two are' common and recorded from
Plymouth-Phoxichilidium and Anoplodactylus. Wilson (1878) founded the
genus Anoplodactylus, separating it from Phoxjchilidium by the number of
segments in the ovigers (six in Anoplodactylus, five in Phoxz'chilidium) and by
the (so-called) abseJilceof auxiliary claws on the dactylus. The latter character,
however, does not hold good, as Sars (1891) has already noted, for some
Anoplodactylus, iIlcluding A. petiolatus which Wilson himself refers to the
genus, have small auxiliary claws quite as much developed as in some Phoxi:-
chilidium (for example, P. virescens).

Although the genus Anoplo.dactylus is recognized by most modern workers,
it comes very close to Phoxichilidium, and except by the ovigers it is difficult
to separate them. It is only in def~rence to these workers that I have kept
them apart and because of the great increase in the number of species which
.makes the division convenient. Personally I do not think that the division
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is a natural one. Marcus (1940), dealing with this family, does not make
things easier by disregarding the segmentatibn of the ovigers in the. genus
Phoxichilidium. In this genus he places Dohrn's P. exiguum, which- is shown
here to be-synonymous with Anoplodactyluspygmaelfs and is clearly closely
related to A. petiolatus. Although he places Phoxichilidium virescens, rightly,
in this genus he is evidently following Hoek, who apparently really had
Anoplodactylus angulatus which is a true Anoplodactylus. How~ver, he places
in the genus Halosoma of Cole (r904) Dohrn'sPhoxichilidium robustum, which
is shown below to be so close to P. virescensthat it is impossible to place them
in different genera. Helfer & Sch10ttke (r935) place Anoplodactylus exiguus
in the genus Halosoma and Anoplodactylus pygmaeus in Anoplodactylus, and
these two species are obviously identical. Norman (r894, r908) regarded
A. pygmae.us and A. exiguus as synonymous with A. petiolatus. Theexp1aij.a~
tion here is that he, among many workers, regarded Hoek's (r88r) Phoxi-
chilidium pygmaeus as the same as Hodge's species, whereas Hoek's species
is certainly Anoplodactylus petiQlatus, as can be seen from his figures. . Norman
is right in regarding Hoek's pygmaeusas synonymous with A. petiolatusbut
wrong ill regarding A. exiguus as synonymous with that species. "Bouvier
(r923) regarded Phoxichilidium virescens and P. robustur,n as Anoplodactyl11:s
and A. petiolatus, A. pygmaeus and A. exiguus as distinct species. Like
Norman, he was describing Hoek's pygmaeus.The matter is discussed further
under the separate species. -

It is shown here that there are two species hitherto included under the
name Phoxichilidium femoratum, one of which inust be given a new name,
and for this P. tuhulariae is proposed from its invariable habit of breeding
Inside the hydroids of Tubularia klrynx. This is the species whose life history
is described by Loman (r907) from Herdla as Phoxichilidiumfemoratum, and
also, almost certainly, the P. femoratum of Hoek (r88r).a1so from Herd1a.
It is to be noted once more that Sars (r89r) had already queried the identity
of Hoek's species, thinking it was probably different from P. femoratum and
giving as his chief reason the armature of the propodus as described below.
He re.,gardedP. femoratumas a tr1Jlynorthern species, and probably Plymouth \

is almost its southern limit. . .
There are six species in the Plymouth area belonging to the Phoxichi1idiidae,

and they form three groups of two each:
(I) Phoxichilidium femoratum and P. tubulariae. These may be regarded

as Phoxichilidium proper, having an elongated form, five segm.ents;in the
oviger, short cepha10n, and short ocular process, auxiliary claws' placed dor-
sally and well developed, cement glands not opening in a funnel but in a
series of depressions on the femur, or hardly raised from the surface. There

, are no tubercles on the lateral' processes and no cutting 1aniellaon the
pro~drn. -

(II) At the other extreme COmes Anoplodactylus proper represented by
A. p~tiolatus' and A. pfgmaeus (=.exiguus) with six segments in the oviger,
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long or short cephaloh with long ocular process, auxiliary claws short and
placed laterally (A. petiolatus)or absent (A. pygmaeus),cement glands opening
in a funnel on the femur. There are dorsal tubercles on the lateral processes
and a cutting lamella on the propodus.

(III) Joining these two groups in the British species come Phoxichilidium
. virescens,so closelyrelatedto P. robustumthat they might be formsof the

same species, and Anoplodactylus angulatus, having five and six segments
respectively in the oyiger. Otherwise they are extremely alike and Icome
nearer to Phoxichilidium than to Anoplodactylus, having a short cephalon and
short ocul:;J.rprocess, cement glands not opening in a funnel but in small
openings along the dorsal surface of the femur, no lamellae on the propodus
and no protuberances on the lateral processes. Unlike Phoxichilidium, how-
ever, they have small auxiliary claws placed laterally as in Anoplodactylus
petiolatus.

Foreign species do not fall so readily into these groups. Phoxichilidium
australe Hodgson (see CaIman, 1915) is very like P. virescens, Anoplodactylus
cribellatus CaIman and A. investigatorius Caiman (1923) come close to A. angu-
latus, but A. saxatilis CaIman has a femoral gland tube, no lamma' on the
propodus and no protuberances on the lateral processes, thus coming between
A. angulatus and A. petiolatus; an unnamed species from Burma (Caiman,
1923) closely resembles A. petiolatus, but has no tubercles on the lateral
processes. These are only a few examples of the variability of the species in
the family which appear to be aftering in countless directions. If it were not
for the ever-growingnuniber, it would perhaps be best to keep them all in
one genus.

Genus Phoxichilidium Mime-Edwards

Phoxichilidium femoratum (Rathke)
. (Figs. I a-c, 2 a)

This is the common northern species and well known since the time of
Rathke. It is the. species recorded by all the Scandinavian workers and occurs
in Britain on all our coasts. Its larval stages are described by Hodge ('1861)
from the coast of Durham, in Coryne ( = Syncoryne eximia). Later these were
again described by pogiel (1913) from Millport. The species is a dark and
brilliant red which colours the whole cuticle. The description of'Sars (1891)
'with figures cannot be bettered and his figures have been copied by most
workers. It has been recorded from Starcross, c Devon, and a specimen
labelled' Plymouth' occurs in the Dundee collection. I have not yet suc-
ceeded in finding it in the Plymouth area, although Phoxichilidium tubulariae
is abundant. Both species are to be found at Millport, one chiefly on Syncoryne
and the other on Tubularia. I am very grateful to Mr Elmhirst for information
on this point and for specimens of both species.

""'"
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Phoxichilidium tubulariae n.sp.
(Figs. I d-g, 2 b, 3 a-c)

Phoxichilidiumfemoratum(Rathke) Hoek, 1881.
Phoxichilidiumfemoratum (Rathke) Loman, 19°7.
? Phoxichilidiumfemoratum(Rathke) Schlottke, 1932.

This species occurs at Plymouth in numbers among Tubularia larynx,
especially where it grows on the experimental raft moored near the .Break-
water and also on the Millbay pontoon. It ,is usually almost colourless or

~
~
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Fig. I. a-c, Phoxichilidiumfemoratum: a, dorsal view ~; b, side view; c, oviger of J. d-g,
Phoxichilidiumtubulariae:d, dorsalview;e, sideview;f, ovigerof J; g, newlyhatched
larva.

JOURN. MAR. BIOL. ASSOC.vol. XXVI, '945 10



~I48 MARIE V. LEBOUR.

a pale straw colour, occasionallyhaving red lines on the body sutures. It may
also be brownish to sepia-brown. It may easily be seen eating the Tubularia
heads, and its young are founa in tbe gastral cavity df the hydroid. It is
smallerand more slender in build than Phoxichilidiumfemoratum, its proboscis
more or less swollen anteriorly and shorter in proportion to the body. The
processes of the last abdominal segment are shorter and the abdomen longer.
The body is about 1'5 mm. in length. The segmentation is distinct. The, .

Fig. 2. a, Phoxichilidiumfemoratum, propodus and claw; b, Phoxichilidium tubulariae,
. ~ropodus and claw.

lateral processes are very distinct and separated by less than their own
diameter. The cephalon is very short, the ocular tubercle- blunt .and reaching
obliquely over the front margm. The proboscis is distinctly shorter "than the
che1ophore, expanding slightly anteriorly and rounded in front. The oviger .
is. of five distinct segments, the terminal segment as long as the preceding
with a few recurved spines. The second coxa is longer than the other two
together, the femur and tibiae subequal. The armature of the0propodus is
of the same type as inP. femoratum, but with fewer teeth at theobase of the sole,
usually. two large teeth, followed by a pair slightly smaller. The auxiliary

"..,
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claws are large and placed dorsally. Cement glands open on very incon-
spicuous pores pl~ced dorsally on the femur.

A comparison of the tWospecies is given below, showing the mam points
of difference:

Phoxichilidium femoratum
Length of body ca. "1'9.,-2nun. Proboscis

cylindrical, almost the same width
throughout, end almost straight

Abdomen about the same length as the
"posterior abdominal processes -

First two lateral processes with oblongc
spaces larger than the width of the
processes themselves

Propodus usually armed at base with
three or four large single and one pair
of usually smaller teeth, number
slightly variable

Colour red

Larvae in cysts in Syncoryne eximza

Phoxichilidium tubulariae

Length of body ca. 1'4-1'5 nun. Pro-
boscis wider anteriorly, shorter than
in P. femoratum, end rounded, con-
siderably shorter than the basal seg-' '

ment of the chelophores
Abdomen nearly twice as long as the

posterior, abdominal processes
Latera! 'processes with spaces narrower

than the width of the processes them-
selves

Propodus armed at base with two large
single and one smaller pair of teeth,
number slightly variable

Colourless or straw colour, rar~ly brown
or with red at sutures

Larvae in Tubularia, in gastr,al cavity

Tile larvae of P. femoratum have been described by Hodge (1864) andcby
Dogie! (191-3). They occur on Syncoryne'eximia where they cause the hydroid

Fig. 3. Phoxichilidiumtubulariae. a, penultimate larva from Tubularia;b, cast skin of same;
c, last larva from cast skin. (About one-third scale o(a and b.)

to form cysts round them. Loman (19°7) has found the larvae of Phoxi-
chilidium tubulariae (as P. femoratum) in Holland in the polyps of Tubularia.
Here they do not form cysts but live freely in the gastral cavity of their host.
I have found these larvae in a similar habitat at Plymouth from spring to
autumn. The Tubularia generally dies down in autumn, but wherever it is
alive larvae. may be found. As many as five advanced larvae may occur in

,
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onepolypwhich, however,appearsto beunharmedby them. The parasite
remains in the polyp until the penultimate larval stage, when it emerges and
casts its skin, the youngpycnogon,with three pairsof legsand rudiments of the
fourth pair, crawlingabout among the hydroids. The larva itself is colourless,
but the intestinal fluid is a deep purple when seen by transmitted light and
pink by reflected light. The newly hatched larva obtained from the parent
measures 60-80 f1-across the body, the length being about the same. It has
conspicuous chelae and proboscis, the second and third appendages being

, drawn out into long threads at least five times the length of the body with a
small tooth-!ike spine not far from the base. In one Plymouth larva there
was a large accessory spine on the inside of the base of the chela, apparently
an unusual feature.

Obviously these two species are closely related but distinct. The third
species, Phoxichilidium virescens, is very different, and, except for the ovigers,
it is much more like Anoplodactylus angulatus.

Phoxichilidium virescens Hodge
(Fig. 4 a-I)

This species was first described by Hodge (1864) from Polperro, Cornwall.
I have examined his actual specimens and also one of Norman's from Ply-
mouth and two from Starcross, Devon, from the Norman Collection. All
of these are identical with those from Plymouth collected recently from
Wembury and Kingsand. In the first locality they occur abundantly on
Ascophyllum growing on the Church Reefs, in the second in rock pools among.
corallines. In both places they usually occur with Anoplodactylus angulatus,
with which species at first sight they might easily be confused.

Hodge's original description is as follows: Rostrum stout, slightly thickened
in the middle, truncate at the apex. Foot jaws slender and closely approximate
at their origin, with 6-8 teeth. Legs moderately long. Colour pea green.
Length l~O in. He remarks that ',this species might at first be-mistaken for
Phoxichilidium olivaceum (Gosse); but the closely approximated foot jaws at
once show its distinct character'. Gosse (1855), however, never described
P. olivaceum, but figured it in such a way that it cannot certainly be recognized.
It is probable that he had either this speci.es or Anoplodactylus angulatus.
Hoek (1881) records and figures Phoxichilidium virescens from Holland~ but
it is evident that he was dealing with Anoplodactylus angulatus for, besides
the evidence of his figures, he states that he found a male of this species,
which he lost, which had six segments in the oviger. Grube (1872) records
Phoxichilidium virescens from Brittany and Bouvier (1923) from Cette. There
are no good figures of it.

P. virescens measures about 1 mID. in length. It is usually described as
pea green, but in the Plymouth specimens the animal itself is a dull greenish
with the intestinal fluid bright green. Usually there are dark purple bands
on the body and tegs. Norman (1908) remarks that his specimens from



, I

PYCNOGONIDA OF PL YMOD.;TH 151

Starcross were still bright green after being kept for someyears. These I have
examined and they are still a uniform pale bright green. The body is com-'
pletely segmented, the legs fairly slender, but having the same proportions
and armature as P. robustumDohrn. The body segments are broad and the
spaces between the lateral processes narrow. The ocular process.is extremely
blunt and the cephalonbroad. The abdomen is a short rounded knob, reaching
obliquely slightly beyond the very short last lateral processes.The proboscis
is bluntly truncate, showing signs of angles at th~ corners. There are no
protuberances on the lateral processes. The chelae are armed with t~eth.

a

~
. b

. .~

~,

Fig. 4. Phoxichilidiumvirescens. a, dorsal view; b, side view; c, oviger; d, propodus; e, leg;
f, newly hatched larva.

The legs have few setae, but a conspicuous seta mounted on a knob occurs
distally on the femur and second tibia, a less conspicuous one on the first
tibia, The second coxal segment is slightly longer than the third and the first is
the shortest. The femur and tibiae are subequal. The propodus is armed with
two or three, usually two, large spines at the ,pase and a row of teeth on the sole.
There is no cutting lamina. There are small auxiliary claws placed laterally.
The ovigers have five segments, the last being flannd pointed and bearing two
rows of reflected simple thorIi-like spines. The second segment is slightly
longer than the first, the third about twice as long as the second, and the fourth
and fifth subequal. Very inconspicuous cement glands open by pores on the
dorsal surface of the femur. Except for the very robust form and the distinct
angles of the proboscis with an indentation behind the angles in P. robustum
the characters of P. virescens and P. robustum agree in almost every particular.
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Males of P. virescenscarrying pink eggs were obtained from September
to January, but probably breeding takes place also in spring and summer.
The larvae hatched out, but the host was not discovered. .

. P. virescens.iscommon at Millport between tide-marks, and it is almost
certain that the larvae described by Dogiel (1913) as Anoplodactylus petiolatus
belonged to this species. They occurred in Syncoryne eximia in which they
inhabited cysts in much the same way as Phoxichilidium femoratum, and, as
he remarks, were with difficulty distinguished from these. As the larva of
Anoplodactylus petiolatus has already been found in the manubrium of Obelia
medusae and similar forms (Lebour, 1917), it seems improbable that Dogiel's
species was correctly identified, and his figures of the last larva newly emerged
from the cyst are quite unlike that of Anoplodactylus petiolatus as are also the
earlier stages. This last larva so closely resembles the form of Phoxichilidium
virescens that I.think there can be no further doubt. Moreover, the eggs of
P. vir.escenswhen ready to hatch are pink and not colourless as they are in
Anoplodactylus petiolatus, and the newly hatched larvae resemble Dogiel's
figures in having long hairs at the joints of the second and third limbs and
a small spine farther along the limb at the base of the long thread. The
squarish body of the larva is very characteristic, measuring ca. 0.06 mm.
across. As Dogiel himself observes, this larva is much more like that of
Phoxichilidiumfemoratum than that of Anoplodactylus pygmaeus. He describes
the latter, which is a species closely related to A. petiolatus. As a further proof
of the identity of this larva Mr Elmhirst has kindly searched in the original
locality from which Dogiel's specimens were taken, and the specimens col-
lected consisted only of A. pygmaeus, Phoxichilidium femoratum and P. virescens.
No Anoplodactylus petiolatus were found, although this species has been taken
at Millport in deeper water (Elmhirst, 19II).

It is unfortunate that none of the specimens examined by Dogiel is
available, but it may now, I think, be taken as correct that Dogiel's larvae
from Millport which he named Anoplodactylus petiolatus were really Phoxi-
chilidium virescens, and that his Anoplodactylus pygmaeus is correcty named
and is synonymous with Phoxichilidium exiguum Dohm.

An interesting point arises from Giltay's work (1928). He notes as a dis-
tinguishing character between Phoxichilidium and Anoplodactylus the position
of the auxiliary claws-placed dorsally in the former and laterally in the latter.
In Phoxichilidium femoratum and P. tubulariae they are dorsal and are well
developed, whereas in P. virescens they are placed laterally and are very small,
very much the same size as in Anoplodactylus petiolatus and A. angulatus.
In A. pygmaeus they are absent altogether. In Phoxichilidium australe Hodgson
and certain species of Anoplodactylus described by Calman mentioned above
they are also small and lateral. Here, then, is another character which demon-
strates the close linkage of the two genera and the intermediate feature in
Phoxichilidium virescens and Anoplodactylus angulatus.

./
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Phoxichilidium 'robustum Dohrn

This species, 'if indeed it be distinct from P. virescens, is not to be r.egarded
as a member of the British fauna, since no specimens precisely resembling
it have yet been found in British waters. I have, however, examined a speci-
men from the Norman Collection actually sent by Dohrn himself from N".aples
which is so like P. virescensthat it is quite possible it should-be regarded as a
variety only. The two species are here kept ,apart>because the more stumpy
figure and distinctly angular proboscis of the Naples species does distinguish
it. It is particularly interesting to' find that in Norman's specimen of P.
robustum from Naples the segmel}tation of the body is complete, whereas in c

Dohrn's description and figures there is no segmentation at all. Marcus
(1940), who records and figures P. robustum (as Halosoma) from Brazil, describes
his species as having the body segmented except for the last suture. In
P. virescens the body is completely segmented. Marcus's figure is even more
like P. virescens, and a figure of aJeg by Giltay (1929) of P. ro'bustum from
Belgium is not nearly so robust as the original robustum although he describes
the body as being non-segmented and the proboscis angular. The segmenta-
tion or otherwise of the body thus appears to b~ a variable feature, and the
amount of compression of the segments apparently goes with it.

In the P. robustum described and figured by Dohrn the body is very much
compressed and non-segmented, the legs plump and compact, and the pro-
boscis with distinct angles, the surface below the angles indented. In the
Norman specimens from Naples the body is segmented, but otherwise like
the description and figures of Dohl'll. Unfortunat~ly, it is a female,- but
Dohrn's figures of the male show the ovigets of five segment.:>.and the pro-
portions similar to Marcus's P. robustum. Thelatt.er is not quite so stumpy
as Dohrn's specimen, and in P. virescens we have a fully segmented body,
not quite. so thick as P. robustum, with more slender legs, the ovigers being
similar and also the armature of the legs, but the proboscis-less angular. In aU

. three the ocular process is very short :;J.ndthe abdomen .short and rounded.
They are so alike that it ,is impossible to place them in separate genera, and
as is shown it is not certain that virescens and robustum are distinct species.

Many recent authors have removed P. robustum from Anoplodactylus and
placed it in Phoxichilidium, but several have"placed it in the genus Halosoma
(regarded as a subgenus of Anoplodactylus by Loman (1908)). At the same
time they place Phoxichilidium virescens either in Phoxichilidium, which is
correct (Marcus, 19401), or in Anoplodactylus, which is wrong (Norman,
1908; Bouvier, 1923) if we go by the ovigers. That is to say, the majority
of workers place Phoxichilidium virescens and P. robustum in different genera,
which is certainly wrong, as they resemble one'another- so closely.

1 Marcus was, however, really dealing with Anoplodactylus angulatus as he refers to HoeK's
species. .

'-
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Genus AnoplodactylusWilson

Bouvier (1923) admits seven species from France in the present genus.
/Except for A. massiliensis these are all found at Plymouth, but the number
must be reduced to three (A. petiolatus, A. pygmaeus and A. angulatus). As
will be shown below, A. pygmaeus and A. exiguus are synonymous, and it has
already been shown that A. virescensand A. robustus belong to Phoxichilidium.

There has always been difficulty over Anoplodactylus pygmaeus. Ma1)Y
workers, including myself (1917), following Norman (1894, 1908), regarded
it as synonymous with A.. petiolatus, possibly the young of that species. The
prevailing opinion now is that it is distinct, which is certainly correct (Wiren,
1918; Carpenter, 1905; Giltay, 1928; Schlottke, 1932, etc.). Norman (1908)
gives a long list of species which he regards as synonyms of A. petiolatus and
before this (1894) states his reasons for regarding A. pygmaeus as probably
the young of A. petiolatus. Having now Jound adults of both species at
Plymouth, including males bearing eggs, I am certain that they are separate
species.

Among the misconceptions which have arisen the first is tqat many workers
have regarded Hoek's Phoxickilidium pygmaeus as synonymous with Hodge's
Pallene pygmaeus, anq. not, as it undoubtedly is, with Anoplodactylus petiolatus,
while, 'secondly, many have "[ollo~ed Noiman in placing Dohrn's Phoxi-

~chilidium exiguu't}'lin the synonymy of Anoplodactylus petiolatus. Norman's
list of synonyms of A. petiolatus, which includes Hoek's Phoxichilidium
pygmaeus, is apparently right except for the inclusion of Hodge's Pallene
pygmaeus and Dohrn's Phoxichilidium exiguum. These tWo, as will be shown
below, are synonymous and quite distinct from Anoplodactylus petiolatus.
Bouvier (1923); on the other hand, recognizes too many species and places
Phoxichilidium exiguum (as AnoPlodactylus) far away from pygmaeus, whilst
the latter species he regards asdosely related t<?A. petiolatus. His description
and figures of pygmaeus are, however, taken from Hoek's form and actually
represent A. petiolatus.

Having found at Plymouth a very large number of the small species which
is the Pallene pygmaeus of Hodge (1864) and the P. pygmaeus of Dogiel (1913)
from Millport (the larvae Ofwhich he describes), it was found that they corre-
spond in every way with Dohrn's Phoxichilidilim exiguum (1881). That they
were synonymous was first noted by Norman (1894), who actually compared
Hodge's type specimen from the Hancock Museum, Newcastle-upon- Tyne,
with specimens of P. exiguum sent by Dohrn from Naples. Hodge's type
specimt;n, unfortunately, cannot be found, but I have examined Dohrn's
specimens from the Norman Collection, which are the same as the Plymouth
and Millport species. Norman was wrong in suppos.ing them to be the young
ofA. petiolatus, but this important observation as to their identity appears
to have been overlooked by later workers who have continued to regard them
as separate. species, even sometimes placing them in q.ifferent gener~ (Helfer

.
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& Schlottke, 1935; Marcus, 194°). It can now be established that A. petio-
latus and A. pygmaeus are separate but closely related species, and that
A. exiguus is a synonym of A. pygmaeus.

The number of British species is thus reduced to-three, excluding A. oculatus
and A. typhlops dredged by Carpenter (19°5) in deep water off the Irish coast.
Of these three, A. peiiolatus, A. pygmaeus and A. angulatus, the first two may
be regarded as typical Anoplodactylus, with a more or less elongated ocular
process, cement glands opening in a funnel on the femur, the propodus armed
with a cutting plate and having protuberances on the lateral processes, whilst
A. angulatus has a very short ocular peduncle, no funnel for the cement glands,
no cutting plate on the propodus, and no protuberances on the lateral processes.
A.angulatus thus links Anoplodactylus with Phoxichilidium.

.,Anoplodactylus angulatus (Dohrn)
CFig. 5 a-I)

Phoxichilidium angulatum Dohrn, 1881.
P. virescens Hodge, Hoek, 1881.
Anoplodactylus angulatus (DohIn) Bouvier, 1923.

This species is now added to the British fauna for the first time. At first
sight it is so like Phoxichilidium virescens that it may well have been confused
with that species. It does not, however, appear to occur with P. virescens
at Millport, although the two are commonly found together at Plymquth, ,

both on Ascophyllum and among corallines at Wemb~ry and at Kingsand.
They also occur in the Laira dredgings. Both were specially common among
short Sertularia on the Ascophyllum at Wembury.

The species was first discovered at Naples by Dohrn and is recorded by
Bouvier from Cette and by Giltay from Banyuls. Hoek's Phoxichilidium
virescens from Herdla must be this species, as he mentions that there were six
segments in the oviger of a male. A specimen from Naples, sent by Dohrn,
which i~ in the Dundee collection, is undoubtedly the same as the Plymouth
species. The very sharp angles on the proboscis distinguish- it at once from
P. virescens, but except for the ovigers (with six segments in P. angulatus,
but only five in P. virescens) the species comes so near to P. virescens that it
appears really to be more closely related to it than to Anoplodactylus petiolatus
and Phoxichilidium pygmaeus. Both Norman (1908) and Bouvier (1923) knew
this and regarded them both as belonging to Anoplodactylus, neither of them
having apparently observed the differences in the ovigers.

Dohrn gives the length of the body as 1'5-2 mm. The Plymo-qth specimens
are usually smaller and adults may be 0'96-1'3 mm. in length. The first body
segment is broad, the second and third of moderate size, but the last is very
much smaller with the lateral processes reduc;ed to mere stumps. There are
no protuberances on the lateral processes. The body in the Plymouth specimen
is-completely segmented, although Dohrn states that segmentation is absent
between the third and fourth segments. In the specimens from Naples in
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the Dundee collecJ:ion it was not possible to be certain on this pomt owing
to its bad preservation. The cephalon is short and broad and bears a short
rounded ocular tubercle slightly pornted at the tip, which does not overlap
the anterior margin of the cephalon.. The abdomen is more than twice the
length of the last lateral processes. The proboscis is stout, cylindrical, with
conspicuous angles anteriorly. The spaces .between the lateral processes are.
narrow but qistinct. The legs are fairly long but stout, with long setae as

~

Fig. S. Anoplodactylusangulatus. a, dorsal view; b, side view; c, oviger of 6; d, leg;
e,propodus;f, newlyhatchedlarva.

in Phoxichilidium virescens,but without such distinct 'knobs. The chelae, which
are toothed as in P. virescens, project well beyond the proboscis. The cement
glands are situated on the femur as in P. virescens, but are very.inconspicuous.
The ovigers are shaped like those of P. virescens with the end pointed, but
have six segments instead of five. The second segment is nearly double the
length of the first and about two-thirds the~length of the third, the fourth
slightly shorter than the third, the fifth and sixth- flattened and together
slightly shorter than the fourth. The fifth bears two rows of tooth-like recurved
spines as in P. virescens. The propodus is armed with two large teeth and
three setae preceding a row (if teeth on the sole. There is no lamina. There
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are smalf auxiliary claws. The whole propodus is like P. virescens. N~rman
(1908) notes in his Naples specimen that there is a swelling at the base of the.
claw only to be seen when it is extended. This is sometimes, but not always,
to be seen in the Plymouth specimen. It is usually not so pronounced as in
Norman's figure. A trace of it is sometimes seen also in P. virescens.

Males carrying eggs were found in summer and autumn and larvae"hatched
out. It was not possible to rear them as the host was not ascertained. It is
probable that the host is the Sertularia amongst which they lived on the
AscophylZum, but attempts to persuade the larvae to enter the hydroid were
unsuccessful. The larva is li~e that of Phoxichilidium tubulariae, but smaller
and with shorter appendages, and no teeth or hairs were visible at the base
of the flagelliform threads. EyeS'were present in these newly hatchea. larvae.

It is interesting to note Jh~t Marcus (1940) shows hairs on the legs in his
Anoplodactylus carvalhoi and A. strictus which are similar to those in Phoxi-
cliilidium virescens.

In Anoplodactylus angulatus we have an Anoplodactylus which through
Phoxichilidium virescens is closely related to Phoxichilidium proper as repre-
sented by P. f~moratum and P. tubulariae.

Anoplodactylus petiolatus (Kmyer)
(Fig. 6 a-h)

Phoxichilidium petiolatum Kroyer, 1844.
Pallene attenuata Hodge, 1864.
Phoxichilidium peiiolatum Kr0yer, Hodge,1864.
P. longicolle Dohrn, 1881.
P. pygmaeum (Hodge) Hoek, 1881.
Anoplodactylus petiolatus (Kr0yer) Sars, 1891.
A. petiolatus(Kroyer) Bouvier, 1923. .
Anaphia petio{ata (Kr0yer) Norman, 1908 (in part).
A. petiolata (Kroyer) Lebour, ~917.
Anoplodactylus pygmaeus (Hodge) Bouvier, 1923.'

This well-known species occurs fairly commdhly at Plymouth, but is never
found in numbers. Its larva, however, is abundant iIi late spring and in

r summer in the manubrium of Obelia medusae and related forms in the
planktpn. It has already been recorded from Plymouth Sound by ~Norman
(1908) and from Asia Shoal and Winter Shoal in Plymouth Marine Fauna
(1931). Recently, I have found it in tangles of Bowerbankia and hydro ids
dredged from the Laira.' Males withjeggs were found in August 1U1dSeptember
1944, and without eggs in October 1944. The young larvae have not yet been
seen and, as shown ab9ve, Dogiel's larvae' from Millport, which occurred
in cysts in S)Jncoryne, are almost certainly Phoxichilidium virescens. The adult
has been recorded from Millport (Elmhirst, 19II and by Norman, 1908),
but dredged in fairly deep water,

Dogie! (19II) states that he found this species at Cullercoats and followed
its life history, the larvae inhabiting the polyps o( Campanularid flexuosa
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(Hincks). He remarks that the larvae 'were characterized by the uncommonly
strong development of the last joint of the second and third pair of legs, and
by the complete absence of eyes. The way in which the larvae enter the
polyps was observed and. the duration of the parasitic stage was found to be
from 8 to 12 days. After tbis period th~ larva moults and leaves its host.'
This account differs very much from his Millport observations and indicates
still more strongly that he was dealing with different species. Unfortunately,
no trace of the Cullercoats specimens can be found, and apparently these
obse.rvations were not published in any mox:e,detail.

..<-,
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Fig. 6. Anoplodactyluspetiolatus. a, dorsal view; b, side view; c~leg of 6; d, oviger of 6;
e, propodus of adult; f, propodus of young form; g, last larval stage escaped from,
me"dusa;h, last larvfll stage a few qays old. '

The Plymouth specimens from the Laira agree exactly with the excellent
descriptiQns and figures of Sars (1891) which are copied in nearly all recent
works. They also agree with Dohrn's Phoxichilidium longicolle. It is to be-
noted here that Dohrn does not figure the- protuberances on the lateral pro-
cesses, except for a trace in (the main figul'e, but I have examined specimens
sent by Dohrn from Naples in the Norman Collection, and the protuberances
were quite distinct and the specimens agree exactly with those from Plymouth.
This species is the Pallene attenuata of Hodge (1864), who later in the same
paper corrected it to Phoxichilidium petiolatum of Kmyer.

Anoplodactylus petiolatus is very slender and all its parts are elongated. The
colour is pale yellowish or it is colourless. A specimen was found with deep- purple bands similar to the variety of A. pygmaeus. The body is 1'2-1'5 mm.
in length. The neck is very long, and the ocular process is long and reaches
nearly to the end of the proboscis which is cylindrical and rounded at the
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end. The segmentatioh of the body i$ complete, the spaces between the
lateral processes wide and rounded. There are conspicuous conical protu-
berances without hairs on the lateral processes. The abdomen is long and
narrow, reaching well beyond the last lateral processes. In the ovigers of the
male the third segment is very long, about twice the length of the second.
The legs are elongated, the femur and tibiae subequal. The femur bears
dorsally a conspicuous funnel for the opening of the cement glands. The
propodus is armed internally with two large teeth and a smaller pair, with
six teeth on the sole and a cutting lamella. In young forms, and sometimes
in adults, there are only four teeth before the lamella as in Hoek's (1881)
figures of Phoxichilidium pygmaeum, which is really Anoplodactylus petiolatus,
and Bouvier's (1923) figure of A. pygmaeus, which is taken from Hoek. The
claw is long and bears small auxiliary claws placed laterally.

It has been shown (Lebour, 1917) that the cephalon elongates with age
and the young have a much shorter neck than the adults. This can be well
seen in late larvae which have emerged from the medusae and then kept in
bowls for a few days. .

The distribution is wide, ranging from far nOJth to the Mediterranean.
Marcus (1940) records it, or possibly a closely related species, from Brazil.

,Anoplodactylus pygmqeus (Hodge)
(Fig. 7 a-I)

Pallene pygmaea Hodge, 1864.
Phoxichilidium exiguum Dohrn,188I.
Anoplodactylus pygmaeus (Hodge) Dogie!, 1913, larvae.
? Anoplodactylus pygmaeus (Hodge) Giltay, 1928.
Anoplodactylus exiguus (Dohrn) Bouvier, 1923.
A. pygmaeus (Hodge) Schlottke, 1932. .

This species was first discovered by Spence Bate at Plymouth; he notices
it in the British Association Report, Hull, 1853, and remarks on the larvae,
but neither describes nor figures it. Hodge (1864) describes it and records
it from the Durham coast. It is not the species described and figured by
Hoek (1881) from Holland as Phoxichilidium pygmaeum, which, as Norman
(1894, 1908) has rightly maintained, is Anoplodactylus petiolatus. It is, how-
ever, the species whose larvae are described by Dogie! (1913) in hydroids of
Obelia from Millport; in this locality it appears to be common, and I have
made a careful examination of specimens kindly sent to me by Mr Elmhirst.
Phoxichilidium exiguum described and very accur.ately figured by Dohrn is
alsosynonymouswith this species. .

Anoplodactylus pygmaeus occurs abundantly at Plymouth, in tufts of Bower-
bankia and hydroids from Phoenix Wharf, in tufts of the same dredged from
the Laira, on the Church Reefs at Wembury between tide-marks among
corallines and hydroids, and in rock pools at Kingsand. It is now found
to be one of the commonest shallow-water forms at Plymouth. It carries
eggs from spring to autumn, and larvae were hatched and reared in Obelia
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hyctroid5in a bowluntil they emergedin the last larvalstage.These larvae
and their habitat in the gastral cavity of the Obelia hydroid agree exactly
with Dogiel's description.

Comparing the Plymouth and Millport specimens with Dohrn's (r88r)
description and figures of Phoxichilidiumexiguum it is obvious that the species
are identical. I have now examined specimens from Naples sent by Dohrn
to Norman in the Norman Collection and confirmed this. Norman}s mistake
was !o regard them as synonymous with Anoplodactylus petiolatus. The
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Fig. 7. Anoplodactyluspygmaeus. a, dorsal view; b, side view; c, ocular procesS; d, leg of 6';
~. e, propodus; f, oviger of 6'; g, newly hatched larva; h, early larva in Obelia hydroid;

j, older larva in Obelia hydroid; k, penultimate larva in Obelia hydroid; I, last larva
emerged from Obelia"hydroid. .

A. pygmaeus (Hodge) figured'and recorded from Heligoland by Schlottke
(r932) is correctly named and the species i~ correctly placed in the key to
Anoplodactylus in the Nachtrag to Die Tierwelt der Nord- und Ostsee by Helfer
Jr935). (. ..

A. pygmaeus is a very small species, Q'65-rmm. long. Although described
- by Dohrn as having the last two body segments fused, all the specimens

I have examined, including those from Naples, are completely segmented,
the division between the last two being sometimes difficult to see. The body

- is also completely segmented in Schlottke's (r932) figure. There are small
protuberances 01) the lateral processes, each tipped with a hair. The spaces
between the processes are narrow, but quite distinct. The ~ephalon is broader

(.



.1

PYCNOGONIDA OF PLYMOUTH 161

than long, but the ocular process overlaps it well in front and is pointed at the
end. The probos<;is is cylindrical, roUnded anteriorly, wjth a constriction
encircling it near the front. The abdomen is ab~ut twice as long as the last
lateral processes and borne slightly obliquely. The legs are fairly long, not
so slender as those of A. petiolatus, the femur of the male having a dorsal
funnel for the cement glands. The propodus is stumpy wit:J1one or two teeth
befor~ the long lamina on the inside, fine hairs- supporting the latter. The
claw is about the same length as t4e sole of the propodusand there are no
auxiliary claws. Perhaps the most import~nt character is the segmentation
of the ovigers. Because" of the mistaken identity of Hoek's Phoxichilidium
pygmaeum (which is really Anoplodactylus petiolatus) it has been thought that"
the third segment was very long, about twice as long as the second as it is
in A. petiolatus. In reality; the oviger of pygmaeus has the third segment fairly
short. "It is difficult to see in Dohrn's figure of exiguum on account of the eggs,
but his description is quite clear on this point. In the oviger of A. pygmaeus
the third segmentjs hardly longer than the second. There are no good figures
of A. pygmaeus except Dohrn's (as Phqxichilidium exiguum) which are excelLent.
Nearly all authorities have taken Hoek's figures as representing this species.
The colour is pale straw' colour or it may<be colourless. A.certain number,
about 20 %from the Bowerbankia,had dark purple stripes.

The chief differences between A. pygmaeus and A. petiolatus are sum-
marized below:

A, petiolatus
Body elongated, 1'2-2 mm. Lateral

processes large and rounded
Protuberances on lateral processes un-

armed

Cephalon longer than proad
Proboscis cylindrical, without groove,

rounded at apex

Oviger with third segment twice as long
as the second

Propodus long and narrow, armed with
4-6 teeth before the short lamina;
small auxiliary claws

Larva in Obelia medusa and related
forms

A. pygmaeus
Body short, 0'65-1 mm. Lateral pro-

cesses distinct, narrow
Protuberances on lateral processes armed

with a hair at apex
Cephalon broader than long
Proboscis cylindrical with circular groove

near apex which is rounded and tri-
angular

Oviger with third segment about equal
to the second

Propodus short, armed with one or two
, teeth before the long lamina; auxiliary

claws absent
Larva in gastral cavity df 06elia hydroid

Marcus (1940) records A. pygmaeus from Brazil. His description and
figures, however, show almost certainly that it is fa different species. The
ocular process is much shorter and blunter; there are no protuberances on
the lateral processes, and the third segment of the oviger is much longer than
in A. pygmaeus. The absence of auxiliary claws and the ~rmature of the
propodus, together with the fUfinel for the cement glands, show it to be
closely related. .
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A. pygmaeus,as described by Dogie! (1913),feeds on and breeds in Obelia,
the larva inhabitiug the gastral cavity of the hydroid until it emerges in the
last stage with three pairs of legs and rudiments of the last pair. I have
hatched out the larvae at Plymouth, and by placing them on Obelia hydroids
found them penetrating the polyps and growing inside them exactly as described
by Dogie!. The larva is pale yellowish, and in the later stages is slightly smaller
than those of Anoplodactylus petiolatus from the medusae, although in form
it is much the- same. There are no eyes, as Dogiel has already noted, whereas
eyes are present in the later larvae of A. petiolatus. The last larval stage which
emerges from the polyp is quite distinct from that of A. petiolatus, being

- smaller, with a much broader and shorter cephalon and much shorter legs.
The length of the last larva, newly emerged from the Obelia polyp, is 0'4 mm.;
that of Anoplodactylus petiolatus, newly emerged from the medusa, is 0.64 mm.,
and in each the spaces between the lateral processes show the features of the
adult.

Dohrn (1881) has classified the Phoxichilidiidae by the form of the proboscis
and the nature of the cement glands, thus separating A. petiolatus and exiguum
(pygmaeus) from A. angulatus and Phoxichilidium robustum, which seems to
be natural.

.; A key to the British Phoxichilidiidae including both Phoxichilidium and
Anoplodactylus is given below:
1. Ocular process not pr9jecting beyond cephalon. No funnel for cement glands.

No protuberances on lateral processes. Propodus without cutting lamina.

A. Ovigers with five segments.
AA. Proboscis straight at end with more or less distinct angles at corners. Body and

legs compact. Auxiliary claws small and placed laterally.
Phoxichilidium virescens

AM. Proboscis rounded at end without angles. Body and legs elongated. Auxiliary
claws fairly large and placed dorsally.
a. Abdomen twice as long as last lateral processes. Proboscis wider anteriorly.

Phoxichilidium tubulariae
b. Abdomen hardly as long as last lateral processes. Proboscis cylindrical.

Phoxichilidium femoratum
B. Ovigers with six segments. Auxiliary claws small and placed laterally.

Anoplodactylus angulatus

II. Ocular process projecting beyond cephalon. Cement glands opening in funnel
on femur. Protuberances on lateral processes. Propodus with cutting lamella.
Ovigers with six segments.

A. Cephalon longer than broad, auxiliary claws small, placed laterally.
Anoplodactylus petiolatus
Anoplodactylus pygmaeusB. Cephalon broader than long. No auxiliary claws.
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. Family PHOXICHILAE
Genus Endeis

Endeis spinosus (Montagu)
This species is fairly common round Plymouth. One male with eggs fOURd
in July 1941 and one in January 1945 (for detailed records see Plymouth
Marine Fauna, 1931). Young not fully developed were found clinging to
medusae in the plankton, and larvae were found in Obeliahydroids (Lebour,
1917). The species occasionally to. 'be found between tide-marks on the
Church Reefs, Wembury, on the Millbay Pontoon, and in Laira dredgings.

1\ widely distributed species, inhabiting both shallow and deep water; )

ranging from Norway to the Azores and Mediterranean, north and south
Atlantic coasts of America and the Sargasso Sea.

~ Family AMMOTHEIDAE
Genus Amm~thea

Ammothea echinata (Hodge) c

This is a very common species, found in BO'll!.erbankiaftom Phoenix Wharf, .
Wembury and King~d and dredged in tlje Soung (for detailed records see
Plymouth Marine Fauna, 1931). The species bteeds in spring and summer.

A widely distributed species, ranging from Norway to the Mediterranean,
Azores and Atlantic coast of America.

Ammothea longipes (Hodge)
Achelia hispida Hodge, 1,864

Norman (1908) records this species from Starcross, Devon, but I cannot
find any early records from Plymouth. It is fairly common with A. echinata
between tide-marks both at Wembury and Kingsand and has also been found
at Phoenix Wharf in Bowerbankia.

It is not nearly so plentiful as A. echinata.
Recorded from Naples and the coasts of Brittany.

Ammothea laevis (Hodge)
This species is recorded by Hodgson (1910) from the Eddystone Grounds,

but I have not seen it and can find no further records from Plymouth.
It usually occurs from below low water to 40-60 m. and is recorp.ed from

Norway, north-west France and B6lgium. .,

Family PYCNOGONIDAE '
Genus Pycnogonum

Pycnogonum littorale (Stro.m)
This species is usually found below low-water mark. A dead specimen
occurred high up on the Church Reefs, Wembury, among Ascophyllum. For
details of records see Plymouth Marine Fauna (1931).

jOURN. MAR. BIOI.;.ASSOC.vol. XXVI, '945 Ii
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A widely distributed species from tidal zone ~o a depth of 800 m. It is
recorded from Iceland and Greenland to the west coast of France, Mediter-
ranean, northern Atlantic and the east coast of the United States.
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