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NATAL: Verulam; PorruGuese B, Arrica: Beira (P A.
Sheppard).

TypE in the British Muscum.

In addition to the characters mentioned in the key, this
species may be distinguished from its only near ally, C. im-
meritus, 'dhr., by the following points:—the shorter rostrum ;
the closer punctuation of the thorax, which is often longitu-
dinally scrobiculate ; the broader and more deeply punctured
strize on the elytra; and the narrower subearinate intervals.

This species was found under the bark of rotten Iuphorbia
trees.

LIV.—Ten-legyed Pycnogonids, with Remarks on the
Clussification of the Pycuogonida. By Leox J. CoLrk,

Ix arceent paper published in this Journal by T, V, Hodgson
(19o4), Biologist to the National Antarctic Ixpedition,
appears a description of a most interesting Pyenogonid taken
during the stay of the ¢ Discovery” in winter-quarters in
McMurdo Bay. It difters from the ordinary members of the
group in possessing five pairs instead of the usual number of
four pairs of walking or “ambulatory” legs. In other
respecets it is very close to the well-known geuus Nymplon.
Iodgson considers that this remarkable animal should be
regarded as representing a new genus as well as a new
speeies, and has proposed for it the name Penfanymphon
antarcticum. 'Thatit is not a fortuitous or *“ freak * variation
is pretty well shown by the fact that in all twenty-cight
individuals were taken, both males and females. They were
found inhabiting water from 12 to 125 fathoms in deptl.
Hodgson believes that “ the presence of a fifth pair of legs
[is] a character which scparates it from all Yyenogonids
hitherto known””; but as early as 1837 Eights (1837) pub-
lished a description of a Pycnogonid with a fifth pair of
walking-legs from the South Shetland Jslands, and gave to
it the name Decolopede ausiralis—a fact which secms never
to have come to the attention of workers on the group since
that time. Dights gives a very good description and illus-
tration of the species—much better than the average at that
carly date,—though the figures do not scem to agree in all
details with the description. Ile states that the entire
animal was of a bright scarlet colour, aud so figures it; and
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regarding their abundauce says, ‘“ They are to be found in
considerable numbers in connexion with the fuei, thrown up
by the waves along the shores of the islands, nfter being
detached by thie motion of the large masses of ice, from the
bottom of the sea.” It appears that the specimens were
colleccted by himsclf, and at least the one from whicl the
description was made is recarded as in the  Cabinet of James
Eights.” About a year ago I attempted to sccure informa-
tion regarding Dr. James Lights and where he had lived, in
the hope of locating thesc specimens, but was unsuccessful.
Thinking they might have been deposited later in the collec-
tions of the Boston Socicty of Natural History, with the
assistance of Mr. Johnston, the Curator, I made search there,
but with like result,

An interesting question immediately arises as to the rela-
tionship of these unusual forms to the other Pycnogonida.
It would be natural to expeet that they would form a rather
closcly related and perhaps primitive group—possibly a
distinct family—Dby themsclves; but such does not appear to
be the case.  As has been stated, the only important feature
in which Pentanymphon differs from Nymphon is in the
possession of the extra pair of appendages. Decolopoda, on
the othier hand, resembles more closely in general appear-
ance the genus Chefonymphon of G. O. Sars; but the
possession of 10-jointed palpi throws it out of the family
Nymphonidex entirely if we aceept the family as limited by
Sars (1891, p. 54), though it might be included in the
broader definitions given by Meinert (1899, p. 83) and Hock
(1881, p. 17). It still differs, however, from the other
known forms in the family by the possession of so many
(ten) palpal joints, and would seem to come intermediate
between the Nymphonidie and the Euryeydidie (Asco-
rhynchidix), leaving out of consideration for the present the
extra pair of legs. There are two ways in which these forms
might be rclated to the other Pycnogonids :—(1) The extra
pair of appendages may indicate that they are more primitive
and that this is an indication of their origin from a form
which posscssed a still larger number of segmeants, thus
forming, perhaps, a connexion with the Crustacca; or (2) it
may be a character which represents a later differentiation,
though this latter docs not to me scem at all probable. In
this conuexion the speculation of Eights in the paper men-
tioned above (1837, p. 205) is of interest. He says:—]
bave placed this interesting animal in the class ARACH-
NIDES, in consequence of its clost approximation to
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Latrcille’s second family Pycnogonides *, of his order Tracn-
EARLE} it possesses all of the characters, besides which it
has 2 segment supporting two additional legs, making in all
five perfect pairs; this latter circumstancc would doubtless
bring it in the preceding class CRUSTACEA, being a cha-
racter which strikingly distinguishes the animals that compose
it; at all events, T think it will certainly form a conuecting-
link in the great chain of the animal kingdom, between these
two classes, passing from the CRUSTACEA into the
ARACHNIDES by the genera Nywmrnon, Puoxicuiwi,
PreNocoNuy, &e.”?

That the Pycnogonids form a remarkably liomogeneous
group has often heen mentioned, and with the discovery of
new forms the existing gaps are rapidly being filled. It is
the existence of gaps in our scries that cnables us to designate
species, genera, families, nud other taxonomic groups, and as
these gaps become gradually filled the demarcation of the
groups becomes incicasingly difticult. 1t leads at first cither
to putting narrower limits upon our various terms and
splitting one genus into a number of genera, onespecics into
a numbcr of specics, &e., or the formation of new subgroups
as new subgenera, subspecies, &c. Both of these processes
have been going on extensively in nearly all branches of the
animal kingdom ; but as the series becames more and more
complete it becomes more and more difficult to draw lines of
distinction—in other words, to find gaps; and as any gap
becomes filled onr subspecics, specics, or genus, or whatever
it is, must expand to include all those forms to the next
existing break in the series, or elsc an arbitrary artificial
demarcation must be made. In the Pycnogonida the scries
of characters npon which the present classification depends
is so nearly completc—the differences are so small—that the
limitations, especially of the larger groups, such as the
families, are ndmittedly arbitrary, and it is a matter upon
which hardly two authors agrece. DBut whereas this profusion
of “ connceting-links ” is a source of much confusion to the
taxonomist, it should enable us to trace very definitely the
phylogenetic development.  Whether this can be done on
the basis of the characters at present in usc we cannot
say until a more careful examination has been made of
the anatomical details of other organs, and probably not
until the early embryonic and larval development of more
of the species is better known, though I believe a thorough

‘e Cuyier, Régne Animal.”
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knowledge of the embryology is goiug to beof more importance
in elucidating the question of the reclationship of the
Pyenogonida to the other Arthropada.

Tu the following discussion I have used the families as
adopted by Sars (18g1), not becanse I consider them neces-
sarily more truc to a correct system than thosc given by
sonme other authors, hut beeanse they are better adapted to
my present purpose. 1 shall use them simply as milestones
to mark certain points, or, perhaps better, strctches along
the road of phylogenctic development, without intending to
imply that these stretches might not consistently be fewer or
greater in number, and with their limits at different points,

The systems given by most recent authors differ from that
which I have temporarily adopted here for the most part
only in the employment of different names, derived from
other genera, or in being more or less inclusive.  The number
of families given by Sars (1891, p. 144) is larger than is
gencrally recognized, and consequently his classification is
more uscful to me in showing the gradual stages of differen-
tiatiou ; and where, in one or two instances, this series has
not heen complete enongh for my purpose, I have introduced
generic names for greater completencss.  In most cases the
names of the families are derived from well-known genera;
where another genus in the family is perhaps hetter known
I have indicated the fact. I have retaincd the order of
scquence as given by Sars, except for the transposition of the
Pasithoide to a position next the Ammotheidie iustead of
the Euryeydidee, as they appear to be more nearly related to
thic former.

The eharacter on which the families are chicfly based is
the presence or absence or the state of development attained
by the first three pairs of appendages—chelifori, palpi, and
ovigera. In gencral those forms which possess these ap-
pendages well developed are to be considered the more
primitive, a fact shown by the ontogencetic development of
those which da not possess them in the fully adult stage.
The coundition of these appendages (together with the
presence or absence of denticnlate spines on the ovigera, the
degree of trunk-scgmentation, and the number aud position
of the genital openings) is given for the vavious fumilies in
the table on p. 403.

It will be noticed from the table that there are two
diverging scrics, cach starting from a primitive condition,

fairly well represented, seeminely, by Decolopoda. Decolo-
poda might well be the basis for a distinet fawily, the
Decolopoilidz, it it were not for difficulties encountered in

Ann. & May. N, list, Ser. 7. Tol. xv. 28
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disposing of Pentanymphon, which will be taken up ngain,
These relationships are expressed more graphically in the
following diagram :—

PYCNOGONOMORPHA.
Pyenogonide,

Phoxichilidm.
Phoxichilidiidas. COLOSSENDEOMORPHA.
\ Pasithoide.
Hannonta.
Pallenidse.
\ Ammotheidam.
Nymphonide,
Pentanymphon. Eurycydidm,

Decolopoda.

In the table I have indicated the division of the families
into orders as arranged by Sars. Lankester (1go4) makes
practically the same grouping, but employs different names.
1 can see no valid reason for a division iuto Achelata and
Euchelata (or into Pycnogonomorpha and Nymphoriomorpha,
as given by Lankestcr), a distinction based on the absence of
@ single pair of orgaus (the chelifori) in the former group
since the palpi are absent or rudimentary in the Pallenidz,
and in the Phoxichilidiidee the ovigera are present only in
the male, A refercnce to the table will show that there is
no place in this series where a line can be drawn based on a
number of characters—in fact, not more than a single onc of
the characters given changes at any given point in the scries.
It therefore seems best to make but two orders, represcuting
the two divergent series. These can well be designated by
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names derived from their most specialized forms; for one I
have therefore used the name Pycnogonomorpha, Pocock,
given by Lankester (19c4, p. 225), while for tlie sake of
consistency 1 have proposed the term Colossendcomorpha
for thic other order.

In Decolopuda, of all known Pycnogonids, we have the
most primitive conditions. Here the chelifori are well
developed aud strongly chelate, the palpi are present and
made up of teu joints, the ovigera are present in both sexes *
and are provided with denticulate spines, and the trunk-
scgmeutation is distinet. In the Pyenogonomorpha we find
that there is a gradual tendeney to a reduction of the ante-
rior appendages : the chelifori are lost in the Phoxichilide;
in the palpi the joints are reduced one half in number at the
beginning, and are lust entirely in some of the Pallenide §
the females uo longer bear ovigera in the Puhoxichilidiide,
and in /annonia the denticulate spines are lacking from
these appendages; the segmentation remains distinet and
well marked throughout. In the Colossendcomorpha the
chelifori have rather rudimentary chelre in the Luryeydidie,
are present (usually) but not chelate in adult Ammotheidze,
and are lost entirely in the Pasithoidx; the palpi remain
well developed throughout, but arereduced as to the number
of joints composing them in the Amwothcidie, in which
chararter they make a slight break in the gradation of the
scries T; the ovigera are retained in both scxes throughout,
though the denticulate spines are lost in the Pasithoidic;
the trunk-scgmentation shows a dircet gradation from a
well-marked condition in the Luryeydide to a complete
coalition in the Pasithoidwe, both conditions bring found in
the intermediate family.

The most remarkable features in these two series are the
directness of the two lines of differentiation and the similar
tendency in both to a reduction of the parts. Each of the
families is intermediate, in the characters commonly used for
their distinction, Letween the onc that precedes aud the one
that follows (with the minor exception in the case of the
Ammotheidie, as noted). This approaches the Kind of
“chain®’ that was looked for by some of the early evolu-

* «0Of the many specimens that I obtained I saw nons but such as
were furnished with what are termed the egzg-beariny organs, conse-
quently if those are the females that are thus distinguished, they prove
much more numerous than the males”"—Eiouts (1837, p. 205), It is
probable that he had both sexes.

+ This is indicated in the diagram by representing the Ammotheidme
a3 baving branclied off slightly from the direct lise. o5
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tionists, and I know of no other group where it is so direct
and complcte. The genera within the families will un-
doubtedly show much secondary branching from this direct
linc of descent.

While it is difficult to understand why so many characters
should vary in common if such were the case, still it is
possible that the utilization of these characters does not give
us a true classifieation. This is suggested by the positious of
the genital openings, as shown in the above table, as well as
by the structure of the ovaries and possibly some of the
other organs. The condition of the ovary in Nymphon has
led Ioek (1881, p. 131) to remark :—*I perfectly believe,
however, that the oceurrence of a part of the ovary in the
Lody of u Pyenogonid is rather rare, because, as arule, only
the lateral excreseences remain, No doubt this must be
considered as a secondary condition ; aud sceing that, so far
as I could ascertain, it is the rule in all the specics of
Nymphon, my original opinion, that the genus Nymphon, of
all the genera of Pycuogonida, resembled most the hypo-
thetical ancestors of our group, was reverely shaken.”

The system lere brought out differs in many respeets from
that of Hock (1881 4, p. -193), but it is intcresting to note
Low closely the form Decolopoda agrees with his hypothetical
genus drekipycnogonum, which he postulates as  follows
(L c. p. 491) :—* Archipycnogonum (genre hypothétique).—
Pycnogonides de grandes dimensions, aux mandibules fortes
de trois articles et armées dune pince terminale, aux palpes
longues de dix articles, aux pattes oviféres, également de dix
articles, dont les quatre derniers sont pourvus de plusicurs
rangées d'épines en forme de feuilles,  Les pattes thoracique
ont huit articles et se terminent par une griffe accompagnée
de deux griffes accessoires.””  Lights’s deseription of Decolo-
poda agrees in all particulars with this except that he does
not mention the ‘“accessory elaws,” which, lhowever, it is
fair to assume were present. Hodgson mentions and fizures
them in Pentanymphon. 1lad Hock Lut been aware of it
there was no need for him to construct a hypothetical genus
as the starting-point of the Pycnogonids—it had already been
described just as he wanted it (except that it hiad one more
pair of legs than he suppused) more than forty years carlier.

Pentanymphon 1 have placed between Decolopoda and the
Nywphouidie ; but Borconymphon and Chetonymphon, with
their compact bodies aund closely approximated laterul pro-
cesses, would much more nearly resemble Decolopuda in
general appearance if they had but the fifth pair of legs. It
would be expected that such a character as the possession
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of an extra segment bearing a pair of legs would be more
thau suflicient for the establishment of a scparate family ina
gronp where family distinetions are based wpon such minor
charaeters as the extent of development or suppression of
certain appendages, with no question of the luss of a segment ;
but Pextunymphon apparently vesembles Nymphon so closcly
in all its minor details, cven to the presence of a claw, denti-
culate on one horder, terminating the oviger, that it is incom-
prehensible that these characters could have been developed
mdependently,  Exeept for the extra legs Pentanymphon is
in all respeets a wrue Nymplon, and this, dild we not know of
another ten legged forin, would lead us to supposc that it
represented the primitive stem of the Prenogonida.  Must
we, theu, conclude that the group has had two points of
arigin?

Ilodgson (1904, p. 462) states that he nnderstands
Mr. W. 8. Bruce, of the Scottisli Antarctic Expedition, has
taken several specimens of a ten-legged Pyenogonid from
the Weddell Sea which may prove to be identical with
Pentanymplion antarcticum, But since the Weddell Sea is an
the oppusite side of the Antarctie continent to MeMurdo
Iiay, und not far from the South Shetland Islands, it wonld
not he surprising if Mr. Bruee'’s specimens turned out to be
identical with Derolopada australis®.  Should they prove to
be Decolopodu rediscovered, a careful study of them may add
much of importance to our knowledge of the Pyenogonida,
It s noteworthy that the two species of ten-lexged Pyeno-
gonids so far deseribed both come from the Antaretie, thongh
from opposite sides of the Polar arca +.

The bearing of this extra appendiculate segment on the
ancestry of the Pyenogouida and their relationship to the
other Arthropods I shall not discuss at this time, exeept to
call attention to the fact that it adds further difficulties to

# [Mr. C. V. Hodgson has Lindly sent us the following note on this
puint:—3r. W. S. Bruce’s collection of Pyenogonida from the South
Orkneys includes n single specimen of Pentanymphon antarcticiom nnd
several specimens of Lights's Decalopoda australis.  This latter bas been
fully deseribed in & paper communicated to the Royal Physical Socicty
of Lidinburgh on Jau. 23,1905, With regard to tﬁe genital apertures,
they exist in both sexes of Decalopoda australis on the second coxa of all
the legs. o Pentanymphon antarcticum they are very difficult to ohzerve,
und at present I cnn only vouch for the female. They occur onall the
segments nlso.—Ens.}

t South Shetland Islands, about lat. 63° S,, long. GO? W.; McMurdo
Bay, approximately lat. 75° 8., long. 163° Ii. [(From map showing
work of National Antarctic Expedition, ¢ Geographical Journal,’ vol. xxiv.
no. 2, August 1904.)
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the acceptance of the homologies of the metameres and ap-
pendages of the Pyenogonidaassuggested by Lankester (1924),
who believes that the whole portion of these animals anterior
to the so-called abdomen corresponds to the prosoma of the
Arachnids. The segment which bears the fourth pair of
walking-legs he thinks represents the pregenital somite, and
it is true that wherever else the genital openings may be
wanting, they appear always to be present on this pair of
legs. Neitlier Bights nor Hodgson mentions the genital
openings in the ten-legged forms, and a knowledge of con-
ditions there will be of considerable theoretical interest. It
may be mentioned here that Lankester appears to have over-
looked the two pairs of appendages present in the cmbryos of
all Pyenogonids (possibly absent in Pallene and related
species : Mecinert, 1839), which are not represented in the
appendages of any adult species. Lankester considers the
Pycnogonida o subclass of the Arachnida, and Meinert,
chiclly from his studies of the embryology, also relates them
to that group, but differs entirely from Lankester in his
conception of the homologics of the various appendages.
Carpenter (1993} likewise classes them with the Arachnida
andl agrees more nearly with Lankester as to the homologies
of the metamercs; bie believes, however, that the palps of
the Pyenogonids are not represented by appendages in living
Arachnids, and concludes that the present type of Arachnid
head ¢ was preceded by a head with four pairs” of ap-
pendages.  More recently Meisenheimer (1go2) has made a
carcful study of the carly embryonic stages of Ammothea
echinala, and has reached conclusions exactly opposed to
those of Meinert. In a short paper giving his main results
Meisenheimer (1902 4), after presenting lis evidence, con-
cludes (p. 64) :— Und somit hat uns dic Larvenentwicklung
der Pantopoden mit grosser DBestimmtlieit auf eine nahe
Yerwandtschaft dieser Gruppe mit den Crustacezn hinge-
fihrt” It is thus obvious that naturalists are no nearer to
agreeing to-day upon the systematic position of the Pycno-
gonida than they have been at any time iu the past.

Cambridge, Mass,, U.S.A,,
12th January, 1905.
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Ceropalid2.

Ceropales pruinosa, sp. n.

Black, the scape of the antenna broadly below, palpi, a
narrow interrupted line on the pronotum, the apical half of



