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THE

VOYAGE  OF  H.M.S.  CHALLENGER.

ZOOLOGY.

REPOKT  on  the  Pycnogonida,  dredged  by  H.M.S.  Challenger  during  the
years  1873-76.  By  Dr  P.  P.  C.  Hoek,  Assistant  at  the  Zootomical
Laboratory  of  Leiden  University.

The  beautiful  and  rich  collection  of  Pycnogonida  formed  during  the  expedition  of
the  Challenger  has  been  placed  in  my  hands  by  Professor  Sir  W5rv^ille  Thomson,  F.R.S.,
for description in the official report of the voyage.*

Our knowledge with  regard to  the Pycnogonids  in  general,  their  systematic  arrange-
ment,  their  geographical  distribution,  &c.,  is  still  very  insufficient  ;  and  with  respect  to
those of the greater depths of the ocean hardly anything is known.

The  first  attempt  towards  a  monograph  of  the  Pycnogonida  is  that  of  George
Johnston.^  His  paper  was  published  in  1837,  and  treats  of  the  British  species  known  up
to  that  time.  Though  no  special  paper  on  Pycnogonids  seems  to  have  been  published
previous  to  Johnston's,  yet  there  are  several  works  of  an  older  date,  in  which  descrip-
tions  of  species  and  genera  belonging  to  this  group  occur,  as  well  as  discussions  as  to
their  place  in  the  Zoological  System.  But  as  the  descriptions  are  for  the  greater
part  very  incomplete  and  the  species  thei'efore  not  to  be  recognised,  these  works  are
interesting only  in so far  as they show how much uncertainty has always been felt  as  to
the place of the Pycnogonids among the Arthropoda.

Linnseus  (1767)  ^  brings  the  forms  known  to  him  under  the  genus  Phalangimn,
in  which  also  numerous  land-spiders  are  placed,  and  which  he  ranges  between
Hydrachna  and  Aranea  under  his  Insecta  aptera.

'- I wish to tender my sincere thanks to Professor Sir WyviUe Thomson, F.E.S., &c., who liberally trusted to me —
though a stranger — the drawing np of this report ; at the same time to Mr John Murray who has kindly given me
much valuable assistance.

- George Johnston. — An Attempt to ascertain the British Pycnogonidoe, in The Magazine of Zoology and Botany,
conducted by W. Jardine, P. J. Selby, and G. Johnston, vol. i., 1837.

^ Carolus Linnjeus, Systema Naturie, editio xii. rev., 176&.
(ZOOL.  CHALL.  EXP.  —  PAET  X.  1881.)  •  K  1
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2  THE  VOYAGE  OF  H.M.S.  CHALLENGER.

Otho  Fabricius  (1780)'  assigns  to  them  the  name  Pycnogonum  proposed  by
Briinnich,  and  places  the  Cyamus  ceti  with  them  in  the  same  genus.  He  believes  them
to be most closely allied to Crustaceans.

J.  C.  Fabricius  (1794)^  places  the two genera Pycnogonum and Nymphon along with
Pedkulus,  Acarus,  &c.,  in  the  eleventh  class  (the  Antliata)  of  his  entomological  system.

Lamarck (1801) ^ gives the same genera {Pycnogonum and Nymphon) a place in the
class of the Arachnida, order of the Palpistes, together with Bdella, Acarus, and Hydmchiia.

Savigny (1816) * proposes to place the Pycnogonida among the Crustacea, an opinion
afterwards  embraced  by  Milne-Edwards  (1834)'  and  Johnston  (1837).  According  to
Johnston, Savigny arrived at this conclusion by a very ingenious analysis of their organs.
He pointed out that the proboscis of the Pycnogonum is a head, whereas the mandibles,
palpi, and ovigerous organs are merely modifications of the legs, so that the Pycnogonida,
like the Ci-ustaceans, really have seven paii- of legs, &c.

Johnston * himself, taking the assertions of Savigny as decisive, disagrees with those
naturalists  who  object  to  the  Pycnogonids  being  placed  among  the  Crustaceans  on
account  of  the  great  simplicity  of  their  anatomy.  AVith  Milne-Edwards  he  considers  the
Pycnogonids, although imperfect and even degraded, as formed on the same general plan
as that of all the numerous other animals rightly placed in the class Crustacea.

There  can  be  no  doubt  that  Johnston's  publication  is  one  of  the  most  important
in  the  history  of  the  knowledge  of  the  group.  Johnston  gives  a  very  clear  descrip-
tion  of  the  body  of  a  Pycnogonid,  fully  discusses  the  systematic  position  of  the  order,
proposes  good  characteristic  marks  for  the  genera,  and  enters  into  detailed  descrip-
tions  of  the  species.  The  number  of  genera  in  his  paper  amounts  to  five  {Nymphon,
Pallene,  Orithyia,  Phoxichilus,  Pycnogonum),  each  with  one  species,  with  the  exception
of the genus Nymp)hon, to which two species are assigned.

Of the authors who come after Johnston,  Milne-Edwards is  the first  to be mentioned.
In  the  third  volume of  his  Histoire  naturelle  des  crustac^s  (1840),  he  gives  a  very  short
description  of  the  body  of  a  Pycnogonid,  and  enumerates,  but  without  papng  special
attention  to  the  group,  the  species  and  genera  kiio^\Ti  to  him.  Following  Johnston  as
nearly as possible, he has the same five genera ' and almost the same species. His descrip-
tions are very insufficient ; his work derives importance only from the circumstance that
he places — as I have already mentioned above — the Pycnogonids among the Crustaceans
as a distinct order, viz. , that of the Araneiformcs.

' Othonis Fabricii Fauna Groeiilandica, Hafnia^ et Lipsi«, 1780.
2 .Toll. Christ. Fabricii Entomologia Systematica emendata et aucta, torn, iv., 1794.

 ̂J. B. Lamarck. — Systeme des animaux sans vertfcbrcs, h. Paris, an. ix,, 1801.
* J. C Savigny. — Mtoioires sur les animaux sans vertfebres, premiire partie, 1816.
* II. ililne-Edwards. — Histoire naturelle des Cnistacds, torn, i.-iii., 1834-40.
" In this introduction only the most important authors are mentioned ; a much fuller list is given by Johnston in

his An Attempt, &c., and by Milne-Edward.s, loc. cit.
' Tlie luime Orithyia of Johnston " etunt deji employ ̂pour uu autre genre de Crustac(5," is changed by Milne-Edwards

into Phoxichilidium^l.c, p. 535).
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REPORT  ON  THE  PTCNOGONIDA.  3

The  species  of  the  English  coast  found  (1842-44)  a  new  monograj)her  in  Goodsir,^
who in three consecutive papers enumerates a large number of species new to the fauna
of  the  British  Isles  and  to  science  in  general.  Two  new  genera  {Pephredo  and  Pasithoe)
are  j)roposed  by  him,  but  owing  to  the  want  of  detail  Mr  Goodsir's  papers  are  of  little
value, for it is absolutely impossible to recognise either his new genera or his new species
from such descriptions as he gives.

Of  as  little  value  is  the  list  given  by  Hodge  (1864)/  in  which  all  Goodsir's  species
are  found,  in  addition  to  some  new  Ammotheas  and  species  of  his  new  genus  Achelia.
Since Hodge's list  — though occasionally in English periodicals short descriptions of new
species have been published — no special paper on the Pycnogonids of the English coast
has appeared.

Those  of  the  Norwegian  coast  found  a  very  able  describer  in  Kroyer  (1845),''  who
gives  very  clear  diagnoses  of  the  genera  and  species.  As  a  new  genus  he  proposes
Zetes,  and  the  total  number  of  species  described  by  him  is  twelve.  These  descrip-
tions  were  published  without  illustrations  ;  but  illustrations  to  the  text  may  be  found
in  Quoy  and  Gaimard's  Voyages  en  Scandinavie,  Laponie,  &c.,  Zoologie,  Crustac^s,
pi.  xxxix.  (1840).

For  the  Pycnogonids  of  Northern  Europe and the  coasts  of  the  Arctic  Ocean,  besides
Kroyer,  the  following  authors  must  be  mentioned  :  —  Otho  Fabricius  *  for  the  coast  of
Greenland, as mentioned above. Sabine^ (1824) describes two Nymiolions {N. grossijxs and
N.  hirsutum)  and  a  species  of  PhoxicMlus  (P.  prohoscideus  —  a  true  Colossendeis,  Jar-
zynsky),  found  on  the  shores  of  the  North  Georgian  Islands.  Bell  (1855),*^  in  Belcher's
Last  of  the  Arctic  Voyages,  gives  descriptions  and  drawings  of  two  new  species  of  Nym-
phon (N. hirtipes and iV. robustum) common in higher northern latitudes. Jarzynsky (1870)'
enumerates  the  species  of  Russian  Lapland  and  the  White  Sea.  A  new  genus  {Colos-
sendeis)  is  proposed  by  him.  Buchholz  (1874),*  in  the  narrative  of  the  second  German
North Polar Expedition, enumerates thi'ee species of Nymijlion, but none of these are new.

 ̂Harry D. S. Goodsir. — Edhibiu'gli New Philosophical Joiunal, vol. xxxii., 1842 ; ibid., vol. xxxiii., 1842; On the
Specific and Generic Characters of the Araneiform Crustacea, Annals and Mag. of Nat. Hist., vol. xiv., 1844.

' George Hodge. — List of the British Pycaogonoidea, with descriptions of several new species, Ann. and Mag. of
Nat. Hist., vol. xiii., 3d series, 1864.

 ̂Henrik Kroyer. — Bidrag til Kundskab om Pyknogoniderne eller Sospindleme, Natvir-historisk Tidskrift, Ny
Eaekke, i., 1845.

* Loc. cit.
 ̂A Supplement to the Appendix of Captain Parry's Voyage for the Discovery of a North-West Passage in the

years 1819-20, containing the Zoological and Botanical Notices, London, 1824 ; Marine Invertebrate Animals, by
Captain Edward Sabiue.

 ̂Thomas Bell. — Account of the Crustacea of the Last of the Arctic Voyages in Search of Sir John Franklin,
under the command of Captain Sir E. Belcher, O.B., &c., in two volumes, voL ii., 1855.

^ Th. Jarzynsky. — Promissus catalogus Pycnogonidarum inventarum in mari glaciali ad oras Lapponise rossicte et
in Mari albo, anno 1869 et 1870, Ann ales de la Soc. des Natur. de St Petersb., 1870.

s R. Buchholz. — Crustaceen der Zweiteii Deutschen Nordpolarfahrt, Anhang : Pycnogonida, Die Zweit Deutsche
Nordpolarfahrt, Li. 396, 1874.
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Heller (1875) ^ proposes two new species of the same genus gathered during the Austrian
North  Polar  Expedition  ;  both  are  identical  with  species  described  before  under  other
names.

In  1877  and  again  in  1879  G.  0.  Sars^  published  lists  of  the  Pycnogonids  gathered
during  dredging  cruises  in  the  northern  part  of  the  North  Atlantic,  on  the  coast
of  Norway,  &c.  There  are  in  all  four  new  species  of  Nymjjhon  (iV.  megalops,
N.  macvomjx,  N.  serratum  and  N.  ixdUnoides),  a  new  genus,  AscorhjncJms,  with  the
species  Ascorhynchtis  abyssi,  a  new  species  of  Colossendeis  (C.  angusta),  and  a.  new
Pallene, P. malleolata.

Miers  (1877)''  treats  of  the  Pycnogonids  collected  during  the  last  English  Ai'ctic
Expedition.  He  gives  two  species,  neither  of  which  is  new,  and  describes  a  variety  of
Nymphon hirtum.

In regard to the coast of Germany and the Netherlands not a single species has been
recorded which  is  not  found on the  English  coast.  Occasionally  enumerations  of  species
have been published by Frey and Leuckart,  *  and Bohm.^ In a paper I  pubUshed myself
(1877) ° I described the four genera, .species of which are found on the Dutch coast.

The  Pycnogonids  of  the  French  coast  have  been  studied  by  Quatrefages  (1844),^
Claparcde  (1863),*  Hesse  (1867-74),'  and  Grube  (1868-72)."  Their  studies  resulted  in
the  proposal  of  a  new  species  of  Ammothea  {A.  pycnogonoides,  Quatr.),  of  a  new
Phoxichilidiufn  (?)  (P.  cheliferum,  Claparcde),  a  new  species  of  Phoxichilus  {P.  Icevis,
Grube),  and two new genera (?)  Oiceohathes,  Hesse,  and (?)  Oomerus,  Hesse,  both very
insufl&ciently  described.  The  Pycnogonids  found  on  the  coasts  of  France,  the  British
Isles,  Germany,  &c.,  are  not  yet  sufficiently  well  known  to  allow  of  their  geographical
distribution being discussed.

About  the  species  of  the  Mediterranean  very  little  is  known.  PhiLippi  (1843)"  and
' Camil Heller. — Die Crustacean, Pycnogonideu, iind Tunicateu der K. K. Oester. Ungar. Nordpol. Expedition,

Denkscbriften der Mathematisch-Naturn-iss. Classe der K. Akad. der Wissensch., Bd. xxxv., Wien, 1875.
2 G. 0. Sars. — Prodromus descriptionis Crustaceorum et Pycnogonidariim, quae in expeditione Norvegica, anno 1876,

observavit, Arch. f. JIath. og Naturvid., ii., 1877 ; Crustacea et Pycnogonida nova, quae in itinere 2"''' et 3tio expetUtiouis
Norvegioje, anno 1877 et 1878, collecta (Prodromus descriptionis), ibid., iv., 1879.

 ̂Edward J. Miers.— Report on the Crustacea collected by the Naturalists of the Arctic E.xpedition iii 1875-76
Anuals and Mag. of Nat. Hist., fourth series, vol. xx., 1877.

* Frey und Leuckart. — Beitrage sur Kenutniss wirbelloser Thiere, 1847.
" R. Bdhm. — Ueber die Pycnogoniden des Konigl. Zool. Museums zu Berlin, Monatsber. der EdnigL, Akad. der Wiss.

1879.
" P. P. C. Hoek.— Ueber Pycnogoniden, Niederl. Archiv. f. Zoologie, iii., 1877.
' A. de Quatrefages. — M^moire sur I'organisation des Pycnogonides, Ann. d. Sc. Natur., 3"" S^rie, Zoologie, torn,

iv., 1845.
' A. Reu6 Edouard Claparfede. — Beobachtungen iiber Anatouiie und Entwickelungsgeschichte ^^d^belloser Thiere

an der Kiiste von Normandie angestellt, 1863.
' Hesse. — Annales des Sciences naturelles, 5'*°" Serie, vii., 1867 ; ihid. 5"™« S^rie, xx., 1874.
'» Edward Grube. — Mittheilungen iiber St Malo und Roscoff mid die dortige Mceres besonders die Anneliden-fauna

1869 ; ilittheiluiigeu iiber St Vaast la Ilougue, und seiue Mceres, besonders seine Anneliden-fauna, Verhandl. der
Schlesischen Gcsellsch. f. vaterl. Cultur., 1869.

" A. Phillipi. — Ueber die Neapolitanirsclicu Pycnogoniden, Arch. f. Naturgescli, ix., 1843.
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Costa (1838-61)^ published short notes on the Pycnogonids found there. Philippi proposed
a new genus (Endeis), which is perhaps identical with Pasithoe, Goodsir ; and a second genus
{Pariboea),  with  the  species  Pariboea  spinipalpis.  Costa  introduces  (1838)  the  genus
Phanodemus, in all probability identical with Pephredo, Goodsir; in his Microdoride medi-
terranea (1861) he proposes three new genera : Rlujnchothorax, Platijchelus, and Alcynous.
From  the  Gulf  of  Naples  Costa  knows  in  aU  seven  species,  whereas  the  total  number  of
species  of  the  Mediterranean  found  in  Philippi's  paper  is  only  four.  A  monograph  on
the Pycnogonids of the Mediterranean, and especially of the Gulf of Naples, will very pro-
bably soon appear ; it will form the second part of the Studi e Ricerche di Cavanna (1877),^
and will also be published by Dohrn, as announced in his Neue Untersuchungen (1878)."''

Of  all  Pycnogonida,  those  found  on  the  wt^  coast  of  North  America  are  best  known.  ttp^J'-L
Careful  attention  was  paid  to  them  by  Stimpson  (1852),*  VerriU,  Smith  (1874),^  but
especially  by  Wilson  (1878-80),"  who  in  his  Pycnogonida  of  New  England,  enumerates
fourteen  species  belonging  to  nine  genera,  two  of  which  {Pseudopcdlene  and  Anoplo-
dactylus)  are  new  to  science.  Though  I  do  not  believe  that  these  new  genera  after  a
careful  examination  wiU  hold  good,  and  though  I  think  it  a  pity  that  Wilson  in  his
researches has not taken advantage of recent investigations (especially those of Cavanna),
yet  there  can  be  no  douljt,  I  believe,  that  his  paper  is  one  of  the  best  descriptive  publi-
cations after those of Johnston and Kroyer.

For  the  other  countries  of  our  globe,  a  very  brief  enumeration  may  suflace.  As  far
as  I  have been able  to  ascertain,  by  far  the  greater  number  of  the  species  described are
littoral  ;  from  the  open  ocean  very  few  species  are  recorded.  Two  species  described  by
"White (1847),' inhabiting the South Sea, are exceptions. White describes them as species

■  of  Nymplion,  whei'eas  I  believe  that  they  ought  to  be  considered  as  Phoxichilidiuins.
From the open ocean are also those species (one of Nyinplion, another of Plioxichilidiuin)
mentioned  by  Grube  (1869)^  as  occurring  in  the  China  Sea.  Grube's  descriptions  as
well as those of A^liite are extremely incomplete.

Wood-Mason  (1873)"  described  a  species  of  a  genus  which  he  believed  to  be  new,
' 0. G. Costa. — Fauna del Regno di Napoli, Crostacei et Aracnedi, Napoli, 1838 ; Microdoride mediterranea, tomo

primo, Napoli, 1861.
 ̂G. Cavanna. — Studi e Eicerche siii Picnogonidi, parte prima (Publicazioni del R. Istituto di Studi superiori

pratici et di perfezionameuto in Fii'euze, Sezione di Scienze fisiche e naturali), Firenze, 1877.
 ̂A. Dolim. — Neue Uutersucliungen iiber Pycnogouideu, MittheiL a. d. Zoologischen Station zu Keapel, i., 1879.
* William Stimpson. — Synopsis of the Marine Invertebrata of Grand Manan, Smithsonian Contributions to Know-

ledge, January 1853.
5 Smith in Report on the Invertebrata of Vineyard Sound. In Part I. of the Report on the Condition of the Sea-

Fisheries of the South Coast of New England, 1873.
" E. B. WUsou. — Descripitious of Two New Genera of Pycnogonida, American Joiu'nal of Science and Arts,

vol. XV., 1878 ; Synopsis of the Pycnogonida of New England, Transactions of the Connecticut Academy, vol. v., 1880.
' Adam White. — Descriptions of New or Little-Known Crustacea in the Collection at the British Museum, Pro-

ceedings of the Zoological Society of London, part 15, 1847.
 ̂E. Grube in Jahresbericht der Schlesischen Ges. fiir valerian dische Cultirr, Breslau, 1869.
 ̂James Wood-Mason. — On Rhopalorhynchus kroyeri, a new Genus and Species of Pycnogonida, ^v-ith plate xiii.,

Journal of the Asiatic Society of Bengal, part 2, 1873.
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and  called  Rhopalorhynchns.  There  can  be  no  doubt  that  this  is  the  same  as  the
genus  formerly  (1870)  described  by  Jarzynsky  *  as  Colossendeis.  Wood-Mason's  species
is au inhabitant of Port Blair,  Andaman Islands.

Miers (1875 and 1879) - mentions two species of Nym2)hon, and one of a new genus,
which  he  calls  Tanystijlum,  and  which  is  nearly  allied  to  Achelia.  These  species  were
collected  at  Kerguelcn  Island  during  the  visit  of  the  English  and  American  Transit  of
Venus  expeditions  to  that  Island.  Bohm  (1879)  "  has  made  a  very  careful  study  of  the
Pyenogonids  of  the  Royal  Zoological  Museum  at  Berlin.  He  describes  two  species  of
Nym2')hon  and  one  of  Achelia,  as  collected  at  Kerguelen  ;  one  species  of  Nymphon  col-
lected  south  of  the  Cape of  Good Hope,  one  Pallcne  (?)  taken in  the  Straits  of  Magellan,
another  Pallene  from  Mozambique,  a  Phoxichilidium  and  a  Phoxichilus  collected  in
the  neighbourhood  of  Singapore  ;  finally,  besides  some  species  from  Northern  Europe,
three  species  found  near  Enosima  (Japan);  one  species  of  a  new  genus,  which  Bohm
calls  Lecithorhynchus,  one  Ascorhynchus  {GnaniptorhyncJms,  Bohm),  and  one  species  of
Pallene.  Slater  (1879)*  published  a  short  paper  on  a  new  genus  of  Pyenogonids  {Para-
zete.s) found in Japan, and described in the same paper a variety of Pycnogomtm Utorale
from the same country.

In the Boston Journal  of  Natural  History,  Eights  (1836 ?)  mentions the genus Decalo-
poda,  but  I  have  not  been  able  to  ascertain  whether  this  is  a  good  genus,  nor  where  it
has  been  found.'  A  species  of  Pasi</ioe.  described  by  Dr  Gould"  is,  according  to  Wilson
{loc.cit.  p.  2),  "indeterminable."  To  Mr  Wilson's  paper  I  am  also  indebted  for  the  men-
tion  of  a  species  of  Pycnogonid  found  on  the  coast  of  Chili  :  it  seems  to  be  a  species
of PycnogomimJ

In  this  enumeration  the  reader  will  not  find  a  complete  list  of  the  descriptive  litera-
ture  of  Pycnogonida,  but  all  the  more  important  publications,  together  with  the  greater
number  of  the  minor  papers  on  our  group  are  mentioned.  With  a  few  exceptions  the
zoological publications about Pj'cnogouids are very superficial, and this I believe is owing
partly to the circumstance that many authors who have had no oppoi'tunity of comparing
large  collections  of  difierent  forms  have  published  descriptions  of  species  and  even  of
genera from the examination of such species only. To describe new species, however, ought

' Th. Jarzynsky, he. cit.
' E. J. Miers. — Descriptions of new species of Crustacea collected at Kerguelen's Island, by the Rev. A. E. Eaton.

Annals and Magazine of Natural History, fourth series, vol. xvi., 1875 ; Crustacea of Kerguelen Island, Philosophical
Transactions, London, vol. cl.vviii. ; c.\tra volume, pp. 200-214, 1879, pi. xi.

' R. Bbhra, loc. cit. ; the same in Sitzungshcrichte der Gesellschaft natiirforschender Freunde in Berlin, 1879,
pp. 53 and 140.

* Henry H. Slater. — On a new genus of Pyenogon (Parazetes) and a variety of Pycnoyonuin littorale from Japan
Ann. and Magaz. of Nat. History, 5th series, vol. iii., 1879.

• Boston Journal of Natural History, i. 204, t. 7. (See Cuvier's Animal Kingdom, London, Wm. S. Orr & Co.,
1840, p. 468.)

" Proc. Boston Society Nat. Hist., vol. i. p. 92.
' Gay.— Historia fisica y politica de Cliile, Zoologia, p. 308, pi. iv. fig. 8, 1854.
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not  to  be  the  work  of  one  who  begins  to  study  a  group,  as  is  often  the  case,  but  can
only  be  done  properly  after  laborious  and  continuous  research.  Moreover,  the  study  of
the  literature  is  enormously  encumbered  by  the  circumstance,  that  descriptions  of  single
species  often  lie  buried  in  obscure  periodicals.  This  circumstance,  I  hope,  will  be
considered, when my report is found to be far from complete.

The  collection  of  Pycnogonida  brought  home  by  the  Challenger  and  placed  in  my
hands  numbers  about  120  specimens.  They  were  in  an  excellent  state  of  preservation,
and  to  facilitate  the  work,  the  bottles  of  spirit  in  which  they  were  put,  were  furnished
with  labels  indicating  the  station,  latitude,  longitude,  bottom  temperature,  and  the
nature  of  the*  sea-bed  where  they  were  dredged.  Some  of  the  specimens  were  not
obtainedfromany of the 361 dredging stations, but were collected on the shore (near Cape
Town,  e.g.),  or  dredged  in  shallow  water  (Bahia,  Kerguelen).  Over  a  course  of  68,890
miles  the  dredge  was  let  down  at  361  stations,  and  Pycnogonids  were  procured  on  only
twenty-six  occasions.  The  120  specimens  of  Pycnogonida  brought  home  belong  to
thirty-six  species,  and  thirty-three  of  these  I  have  been  obliged  to  consider  and  describe
as new to science. The greatest depth where a Pycnogonid was found was 2650 fathoms ;
the greatest dejath dredged during the cruise was 4575 fathoms.

In  the  following list  I  have given the  range in  depth at  which species  of  Pycnogonida
were  found  by  the  Challenger,  and  also  recently  during  the  cruise  of  the
Errant":—

Knight

Shore, Discoaracline brevipcs, Hoek.
Hannonia tijpiea, Hoek.
PlwxicMlidhmi fliiminense, Kjoyer.
Phoxichilidium insigne, Hoek.
Nyriiplion hracliyrliyncliits, Hoek.
NympliOH Jjrevicaudatum, Miers.
Nymphon fuscuni, Hoek.
Aseorhynchus minutus, Hoek.
Pallene languida, Hook.
Pallene laevis, Hoek.
Pallene australiensis, Hoek.
Plioxicliilidium piatagoniciim, Hoek.
Pycnogonum litorale, Strom.
Golossendeis megalonyx, Hoek.
Nymphon hrevicolliim, Hoek.
Nymphon grossipes, Oth. Fabr., sp.
Colossendeis rohiwta, Hoek.
Aseorhynchus ortlwrhynchus, Hoek.
Nymphon rohustum, Bell.
Colossendeis leptorhynchiis, Hoek.
Nymphon stromii, Kriiyer.
Nymphon macronyx, G. 0. Sars.
Colossendeis prohoscidea, Sab., sp.
Phoxichilidium patagonicum, var, elegans, Hoek.
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Oorhynelius aucMandke, Hoek.
Nymphon pcrliicidnm, Hoek.
Nymphon lonijicoxa, Hoek.
Nymphmi compadum, Hoek.
Colossendeis minuta, Hoek.
Ascorhynchus glaber, Hoek.
Nymplion hamatum, Hoek.
Colosaendeis yiyas, Hoek.
Colossendeis gracilis, Hoek.
PhoxichUidium pilosiim, Hoek.
Nymphon meridionale, Hoek.
PhoxichUidium oscitans, Hoek.
PhoxichUidium mollissimnm, Hoek.
Nymphon procerum, Hoek.
Nymphon longicollum, Hoek.
CoUossendeis media, Hook.
Colossendeis hrevipes, Hoek.

The number of  times at  which Pycnogonida were dredged at  certain depths is  shown
in the following table : —

99 dredgings iu depths of from
30
47
47
93  „  „
83  „  ,,
11

1 to 500 fathoms,
501 to 1000

1001 to 1500 „
1501 to 2000
2001 to 2500 „
2501 to 3000
3001 to 4575

26 times.
3  „  -'
3 „
4 „
2 „
Once (at 2650 fathoms).
None.

It  thus  becomes  apparent  that  what  Davidson  has  showTi  for  the  Brachiopoda,
holds  also  in  the  case  of  the  Pycnogonida,  that  they  are  very  seldom  found  in  depths
exceeding 500 fathoms ;  out of  about 100 dredgings in depths of  from 1 to 500 fathoms,
Pycnogonids  were  brought  up  twenty-six  times,  while  in  de]3ths  varying  from  501  to
3000, they were obtained only thirteen times out of 300 dredgings.

The following statement shows the range in depth at which the genera of Pycnogonida
hitherto  known  have  been  found.  The  total  number  is  twenty-seven  genera,  of  which
eleven  are  true  littoral  forms.  Of  the  sixteen  remaining  genera  there  are  five
of  which  I  am  quite  uncertain  as  to  the  depth  at  which  they  are  found,  and
four  for  which  the  depth  does  not  exceed  50  fathoms.  Then  there  are  two  {Pallene
and  Pycnocjonum),  which,  as  a  rule,  inhabit  depths  not  exceeding  120  fathoms,  but
which  in  a  single  case  were  found  at  depths  almost  reaching  500  fathoms  {Pallene
malleolata,  G.  0.  Sars,  at  a  depth  varying  between  191  and  459  fathoms,  and  Pycno-
gonum  litorale,  dredged  by  Smith  and  Harger,  at  a  depth  of  430  fathoms).  Hence
there  remain  only  five  genera  of  Pycnogonida,  species  of  which  may  truly  he  called
deep-sea  inhalntants;  they  are  the  genera  Nymphon,  Ascorhynchus,  Oorhynchus,  Colos-
sendeis, and Phoxichilidium.
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List  of  the  Genera  of  Pycnogonida  hitherto  known.

Name of the Genus.

Nymphon, Fabr.,
Ammothea, Leach,

BbJimi'a, Hoek, .
Plianodemus, Costa,
Ithynehothorax, Cos.,
PepJiredo, Goodsir,
Platychelm, Cos.,
Oiceohathes, Hesse,
Ascorhynchus, G. 0. Sars,

Zefes, Krdyer,
Parazetes, Slater,
Pariboea, Philippi,
Aclielia, Hod.e, .

Alcinoiis, Cos., .
Tanystylum, Miers,
LecithorhyncJius, Bolun,
Oorhynchus, Hoek,
Colossendeis, Jarzynsky,
Pasithoe, Goodsir,
Endeis, Philippi,
Discoaraclme, Hoek, .
Pallene, Johnston,

Ph oxichilidium, M. -Edwards,

Oomenis, Hesse, .
Hannonia, Hoek,
Phoxickilus, Latr.,

Pycnogonum, Briinnich,

Number
of

SpeciesDe-
scribed.

38
5

1
3
1
1
1
1
5

2
2
2
1
12
1
2
1
16

1.5

Depth in Fathoms
at which they havebeen found.

Shore to 2225.
Shore to 5.

(?)
Shore.

(^)
Shore.

(?)
Shore.

38 to 1539

Shore.
(?)

Shore.
Shore to 35.

(?)
5 to 7
3 to 4
700

55 to 2650
Shore.
Shore.
Shore.

Shore to 459.^

Shore to 1950.

Shore.
Shore.
Shore.

Shore to 430.2

Geographical Distribution.

Mundane — Pacific Ocean excepted.
American and European Coasts of the North

Atlantic.
(?)
Coast of Italy.
North Coast of Africa.
Coast of England.
Coast of Sardinia.
Coast of France.
North Atlantic, Indian Ocean, South Coast of

Australia, North of New Guinea, Coast of
Japan.

Coast of Greenland.
Japan.
Coast of Italy.
American and European Coasts of the North

Atlantic, Coasts of the Mediterranean, Ker-
guelen.

Coast of Italy.
Kerguelen, East Coast of North America.
Japan.
Auckland.
Mundane — Pacific Ocean excepted.
Coast of England.
Coast of Italy.
Coast of Cape Colony.
Coast of Northern Europe, Greenland Sea,

Coast of Greenland, East Coast of North
America, Coast of Mozambique, off Australia,
China Sea, Coast of Japan.

Coast of Northern Europe, Greenland, North
America, North Atlantic, Coast of Brazil,
Patagonia, South Atlantic, Indian Ocean,
Coast of Lower Siam, off Japan.

Coa.st of France.
Coast of Cajje Colony.
Coasts of Northern Europe, Mediterranean Coast,

Coast of Lower Siam.
Coasts of Northern Eiu-ope, East Coast of North

America, Coast of Cliili, Coast of the Mediter-
ranean, Coast of Austraha.

1 Teste G. O. Sars.
(ZOOL. CHALL. EXP. — PART X. — 1881.)

' Smith and Harger, teste Wilson.
K 2
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When  comparing  the  bathymetrical  range  of  the  different  genera  with  their
geographical  distribution,  it  is  easily  remarked  that  it  is  the  genera  most  widely
spread  over  the  bottom  of  the  sea  which  are  capable  of  existing  at  the  greatest
variety  of  depth.  This  is,  for  instance,  the  case  with  Nymjohon,  Colossendeis,  and
Phoxichilidium.  Some  species  of  Nymphon  are  found  at  low-water  mark,  others
inhabitino-  shallow  water  in  the  immediate  neighbourhood  of  the  coast  are  dredged  at
a  depth  of  under  100  fathoms  ;  others  again  are  never  found  at  a  depth  exceeding  800
fathoms,  and  finally,  there  are  some  which  are  true  deep-sea  species.  Some  species  of
Colossendeis  were  dredged  at  a  depth  of  under  100  fathoms,  other  species  inhabit  the
ocean at a depth no1> exceeding 800 fathoms and others were di'edged at depths varying
from  800  to  2800  fathoms.  The  genus  Phoxichilidium  shows  almost  the  same  bathy-
metrical  range  as  Nymphon.  Now  the  geographical  range  of  these  three  genera  is,  as
far  as  I  could  ascertain  from  the  facts  at  my  disposal,  nearly  the  same  ;  this  distribution
is  mundane.  With  the  exception  of  the  Pacific  Ocean,  from  which  as  yet  not  a  single
species of Pycnogonid has been obtained, representatives of these three genera are found
almost in every sea.

Of  the  genus  Ascorhynchus  only  five  species  are  known  as  yet.  They  were  collected
at  depths  varying  from  38  to  1539  fathoms,  and  at  widely  distant  places,  viz.,  in  the
Greenland Sea,  between the Cape of  Good Hope and Kerguelen Islands,  oflF  Australia,  to
the north of New Guinea, and oflf Japan ; and as the diflFerent species of this genus form
a  very  natural  group,  it  is,  I  think,  very  probable,  that  later  investigations  will  show  also
for interjacent places the occurrence of  forms belonging to this  same group.  Oorhynchus
is as yet the only genus which seems to inhabit depths exceeding 800 fathoms exclusively ;
but as only a single specimen of the one species known of this genus has been collected, I
do not think it  expedient to pay much attention to this  fact.

Hence,  with regard to th& bathymetrical  range,  a  close study of  the material  brought
home  by  the  Challenger,  added  to  what  was  previously  known  on  the  subject,  has
shown : —

(1)  That  those  genera  which  range  most  widely  geographically  are  also  those  which
range  most  widely  in  depth  ;  and  (2),  that  there  does  not  seem  to  exist  a  single  true
deep-sea genus of Pycnogonids.^

As  for  the  influence  of  the  increasing  depth  on  the  form  and  the  structure  of  our
animals,  this  is  by  no  means  easily  traced.  As  far  as  the  structure  of  the  integu-
ment  and of  the eyes is  concerned,  I  will  treat  the question at  some length when speak-
ing of theii- structure. As a rule the true deep-sea species are more slender, the legs very
long and brittle, and the surface of the body smooth, whereas the true shore-inhabitants
are  much  more  concentrated,  have  shorter  legs,  and  are  often  densely  covered  with

' From tlie stmly of ilee|i-sua forms in •general, Mr Moseley ami others came to the conclusion that these animals
have a worlil-wi.le range. Of this the Pyciiogoniils give a fair instance, I believe (Moseley in Nature, April 8, 1880,
p. 546).
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hair.  However,  these  rules  admit  of  a  great  many  exceptions.  Thus  the  most  common
shallow-  water  species  of  the  English,  French,  and  Dutch  coasts  is  Nynvplion  gracile.
Leach,  an  exceedingly  slender  animal  with  very  long  legs,  and  moreover  almost  smooth.
Colossendeis  proboscidea,  Sab.,  sp.,  is  a  blind  species  occurring  only  at  a  considerable
depth  ;  yet  it  has  a  highly  concentrated  body  with  short  legs.  Two  species  of  Phoxi-
chilidium,  for  which  I  have  proposed  the  names  Phoxichilidium  pilosum  and  PhoxicJiili-
dium  T^wllissimum,  are  true  inhabitants  of  the  depths  of  the  ocean  ;  yet  they  are  not
smooth  at  all,  but  covered  by  a  very  hairy  integument.  The  case  of  PJwxichilidhtm  pata-
gonicum and its  variety elegans,  wdiich I  describe hereafter,  must  proljably  be considered
as a trifling instance of the effect of depth on the slenderness of the body.

The  scientific  and  trustworthy  material  at  our  disposal  is  by  no  means  sufficient
to  enable  us  to  discuss  thoroughly  the  question  of  the  geographical  distribution  of
Pycnogonids.  Judging  from  what  is  known  of  the  European  and  North  American
coasts,  it  is  most  probable  that  on  all  coasts,  and  everywhere  in  shallow  water  in  the
neighbourhood  of  the  shore,  forms  of  Pycnogonids  will  be  found  occurring  ;  and  as  I
think  it  improbable  that  any  true  shore-inhabitant  will  be  found  which  shows  a  very
wide  range,  it  is  also  highly  probable  that  the  number  of  rittoral  forms  at  present  known
is  very  small  in  comparison  with  the  number  really  existing.

The  distribution  of  those  Pycnogonids  which  are  not  to  be  considered  as  shore-
inhabitants,  but  which  have  never  been  dredged  yet  at  depths  exceeding  500  fathoms,
is  best  known  in  the  northern  part  of  the  Atlantic  and  the  seas  corresponding  with  it
(North  Sea,  Greenland  Sea,  Barents  Sea).  The  species  of  the  genus  Nymphon,  which
occur  in  the  neighbourhood  of  the  coast  of  New  England,  are  found  to  the  north  and
east  as  far  as  Greenland,  Spitzbergen,  and  Novaja  Semlja  ;  but  these  Arctic  Seas  are,
moreover,  inhabited  by  some  foi^ms  of  the  same  genus  occurring  there  only.  As  this
point  has  been  more  fully  discussed  by  me  in  another  paper,  it  will  suffice  merely  to
mention it here.

Among  the  Pycnogonids  of  the  Challenger  Expedition,  Colossendeis  megalonyx,
Hoek,  is  the only  species,  which,  though found at  a  depth of  from 55 to  120 fathoms,  has
a  wide  range;  about  the  58th  south  parallel  it  was  dredged  off  Kerguelen  Island,  and
also between Patagonia and the Falkland Isles.

With  respect  to  the  true  deep-sea  species  the  material  is  by  no  means  sufficient  for
the  study  of  their  geographical  range.  Of  the  thirty-six  species  of  Pycnogonids  brought
home by the Challenger,  nineteen ax'e true deep-sea species.  Of these only three belong-
to  the  northern  hemisphere,  viz.,  Colossendeis  minuta,  Hoek,  south  of  Halifax  ;  Phoxichi-
lidium  oscitans,  Hoek,  west  of  the  Azores  ;  and  Phoxichilidium  mollissimum,  Hoek,  off
Yeddo ;  they were only dredged once and were new to science.  Of the remaining sixteen,
which  belong  to  the  southern  hemisphere,  one  was  dredged  at  lat.  65°  42'  S.
{Nymphon  meridionale,  Hoek)  and  one  almost  under  the  equator  (Nymp>hon  per-
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lucidum,  Hoek,  at  lat.  0°  48'  S.).  The  fourteen  remaining  species  were  all  cLredged
between  lat.  33°  31'  S.,  and  lat.  53°  55'  S.  ;  and  it  is  a  remarkable  fact,  tbat  those
two  latitudes  limit  a  zone  of  about  20°,  in  which  Pycuogonids  seem  to  be  rather
common.  However,  even  in  this  zone  they  are  again  much  localised,  being  almost
in  every  instance  from  near  the  coast  of  an  island  or  continent.  For  miles  the  dredge
was  let  down  without  bringing  up  a  single  specimen  ;  whereas  six  species  were  found
occurring  at  Stations  146  and  147,  oflF  the  Crozets  Islands  (these  Stations  being  very
near  to  one  another,  I  take  as  one);  one  at  Station  157;  three  east  of  New  Zealand,
at  Stations  168  and  169;  five  between  Juan  Fernandez  and  Valparaiso  (Stations  298,
299,  and  300)  ;  and  two  east  of  Buenos  Ayres  (Stations  320  and  325).

These  facts  indicate,  I  think,  that  the  number  of  places  inhabited  by  deep-sea
Pycnogonids  are  not  very  numerous,  and  that  where  Pycnogonids  do  occur,
many  forms  are,  as  a  rule,  found  living  together.  This  also  ought  to  be  observed
when  considering  that  between  Stations  237  (off  Yeddo)  and  298  (between  Juan
Fernandez and Valparaiso), throughout a course of 11,775 miles, the dredge was let down
sixty  times  and  not  a  single  Pycnogonid  was  obtained.  This  of  course  may  partly  be
ascribed  to  the  circumstance,  that  on  an  average  the  depth  of  that  part  of  the  ocean  is
too  considerable  to  be  inhabited  by  Pycnogonids  ;  but  as  the  depth  at  many  stations
during  that  part  of  the  voyage  did  not  exceed  the  depths  of  other  stations  at  which
Pycnogonids were di'edged,  this  cannot be considered as the only reason.  Also when the
same circumstance is found to be the case in that large part of the South Atlantic between
the  Azores  and  Station  146,  whex'c  during  a  course  of  more  than  9000  miles  the  dredge
was  let  down  at  76  stations  without  a  single  return  of  Pycnogonids,  and  this  although
the  depth  at  these  stations  is  less,  and  at  most  of  them  much  less,  than  some  of  the
greater  depths  at  which  Pycnogonids  were  found,  it  is  quite  evident  that  the  depth  of
the  sea  alone  cannot  be  held  responsible  for  it.  Nor  do  I  consider  it  yet  proved  that
Pycnogonids are totally wanting in these oceans, as only a very small area of these oceanic
abysses  has  been  explored  ;  so  I  think  the  only  conclusion  which  at  present  may  be
drawn  is  this,  that  as  yet  only  a  few  of  the  places  where  Pycnogonids  occur  in  great
numbers have been found out.

In regard to the nature of  the bottom from which the Pycnogonids of  the Challenger
Expedition  were  obtained,  conclusions  must  be  also  somewhat  uncertain.  The  bottoms
on  which  they  occur  seem  to  be  extremely  different.  We  find  that  one  species
was  In-ought  up  from  a  bottom  of  gravel  and  stones,  one  from  hard  ground,  one  from
rocky ground, five species are recorded as having been brought up from a muddy bottom,
one from diatom ooze, five from a sandy bottom, three from a bottom of grey ooze, three
from grey  mud,  and three  from globigerina  ooze.  The  other  species  were  obtained from
rocky bottoms in the neighliourhood of the shore.

More  particulars  about  the  geographical  and  bathymetrical  distribution  of  the
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Pycnogonids  may  be  found  in  the  list  of  the  species  hitherto  described,  which  I  append
to  this  report.  I  have  tried  to  make  it  as  complete  as  possible  ;  yet  it  contains  many
species of which no information is given as to the depth at which they were found ; others
of  which  even  the  locality  they  inhabit  is  not  accurately  stated;  and  furthermore,  there
are genera and species — and of the latter no small number — about which we are totally
left  in  the  dark.  To  explain  this  the  reader  must  keep  in  mind  (1)  that  this  is  the  first

Immovable claw
/

Movable claw

Mouth

Proboscis

Cephalic part of the cephalothoracic
l3t  ^^2nd coxal joint \3rd  <  —

Thoracic part ot the^-cephalothoracic segment
1st tarsal joint

2nd thoracic segment

3rd thoracic ser/ment
2nd tarsal joint—

iih thoracic segment

Abdomen
aaw

Ovigerous leg
.Claw

2nd joint of the mandible
. — Mandible ... 3rd coxal joint of the leg

Palpus

2nd tibial joint
1st coxal joint of the leg

1st tibial joint

lateral processes for the inseition of the legs

. 2uJ tibial joint
Nymphorij sp. *

attempt  to  make  such  a  list,  with  the  exception  of  a  very  incomplete  and  superficial
enumeration  j)ublished  in  1874  by  Semper/  and  (2)  that  there  is  as  yet  no  paper
published  which  discusses  the  relative  value  of  distinguishing  marks.  So  it  is  evident
that  the  making  of  this  list  has  Ijeen  an  exceedingly  troublesome  affair,  and  that  some
allowance may be made for its incompleteness.

 ̂For reasons easily to be untlerstood I have taken a species of Nymplion as the type.
- C. Semper, Ueber Pycnogoniden xind ihre in Hydroid- Poly pen schmarotzenden Jugendfonrien. Arbeiten des Zool.

Zoot Institiitsin Wiirzburg, Band L, 1874,
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Before  inserting  this  list  I  wisli  to  give  a  short  description  of  the  body  of  a
Pycnogonid, and at the same time to state the nomenclature I have made use of.

The  body  of  every  Pycnogonid  consists  of  four  segments,  the  first  of  which  is  to  be
considered  as  formed  by  the  connection  of  the  head  with  the  first  thoracic  segment.  At
the  anterior  end  this  first  segment  is  furnished  with  a  long  and  stout  proboscis.  This
proboscis  is  situated  either  about  the  front  of  the  first  segment,  as  in  Nymplwn,
and in  this  case  is  capable  of  veiy  limited  motion,  or  as  in  Ammothea  and Ascorhynchus,
though  also  situated  about  the  front,  it  is  connected  with  the  segment  by  means  of  an
articulation,  and  for  that  reason  is  highly  movable,  or  it  is,  as  in  Phoxichilidinm,
situated  on  the  ventral  surface  of  the  first  segment,  and  bent  forward  ;  or  finally,  it  is
situated  about  the  ventral  side,  and  at  the  same  time  lapped  over  it  (Bohmia,  mihi).
The  form  and  size  of  this  proboscis  varies  greatly.  .  At  its  extremity  it  is  furnished  with
a  triangular  mouth.  It  is  to  be  considered  as  an  unpaired  outgrowth  of  the  region
surrounding  the  mouth,  and  has  nothing  to  do  with  a  true  head,  as  was  supposed  by
Savigny.  Neither  is  there  anatomically  or  embryologically  any  real  ground  for  the
opinion,  suggested  by  Huxley,'  that  the  proboscis  represents  the  united  chelicerse
and pedipalpi like that of Acarina.''

The  cephalic  part  of  the  cephalothoracic  segment  is  generally  fui'nished  with  three
pair  of  appendages,  which  long  ago  received  the  names  of  mandibles,  palpi,  and
ovigerous  legs.  As  far  as  has  been  ascertained  till  now,  there  is  not  a  single  genus  of
Pycnogonid,  which  does  not  show  these  three  pair  of  appendages  either  in  the  adult
state,  or  during  its  embryological  development.  Yet  cases  are  not  rare,  in  which  in
the  adult  animal,  either  the  first  (the  mandibles)  or  the  second  pair  (the  palpi)  or  both
are deficient.  With respect  to  the third  pair  of  appendages (the so-called ovigerous legs),
on  the  contrary,  they  are  never  found  wanting,  as  far  as  we  know,  in  the  adult  animal
of  either  sex.  Whoever  studies  difierent  forms  of  Pycnogonids,  will  soon  discover  what
a  difference  may  be  caused  in  the  appearance  of  the  cephalic  part  of  the  body  by  the
presence  or  absence  of  the  cephalic  appendages  ;  hence  it  is  that  the  various  authors
who  have  proposed  a  classification  of  the  group  have  largely  made  use  of  this  presence
or  absence  of  cephalic  appendages.  Although  there  is  no  doubt,  I  believe,  that  good
characteristics  may be derived from the number of  these appendages,  the following may
show how extremely necessary it is to be cautious in this matter.

' Ihixk-y, Anatomy of Iiivertebrated Animals, p. 386, London, 1877.
' On a transvei'se section, tin: proboscis of the Pcynogouids always shows a more or less distinctly triangular

shape, the mouth is also triangular, &c. The total form, therefore, is to he compared with the fruit of a monocotyle-
donous plant, composed of three carpels. Of these one is placed doreally, the two others meet longitudinally in the
middle of the ventral side. If anybody should feel inclined to try again to homologise the proboscis with cephalic ap-
pendages, he will have to call the dorsal piece the labrum, and the two others the homologues of mandibles. However, in
the earliest stjiges of development I have observed, tlie proboscis luis already the form of a short cylindrical appendage,
and I must point out the anatomical fact that the proboscis for the greater part is innervated from the supraoeso-
phageal ganglion.
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The  mandibles  in  some  genera  are  two-jointed  {Nymphon,  Pallene,  &c.),  in  others
three-jointed  (Phoxichilidium).  As  a  rule  the  second  or  third  joint  terminates  in
a  pair  of  pincers,  with  a  movable  and  an  immovable  claw.  Now  there  are  genera,  some
species  of  which  show  the  mandibles  small,  yet  furnished  with  true  pincers,  whereas
other  species  of  the  same  genus  show  the  mandibles  in  a  much  more  rudimentary  state,
as  if,  for  instance,  represented  only  by  a  single  joint  terminating  abruptly  {Ascorhynchus
glaber,  Hoek,  and  A.  minutits,  Hoek).  In  other  genera  the  mandibles  are  in  the  adult
animal  always  rudimentary,  represented  only  by  short  stumps  {Lecithorhynchus,  Bohm,
Oorhynchus,  Hoek,  &c.)  ;  whereas  in  a  fourth  category  the  mandibles  have  totally
disappeared  {Colossendeis,  Phoxichilus,  Pycnogonmn,  &c.).  Among  the  specimens  of  a
species  of  one of  these genera {Colossendeis  gracilis,  Hoek),  dredged during the cruise of
H.M.S.  Challenger,  I  have,  however,  found  one  specimen  furnished  with  a  pair  of
distinctly  three-jointed  mandibles,  terminating  in  a  pair  of  pincers  ;  and  this  specimen
was the largest of the three obtained.

The  palpi  when  present  show  very  different  numbers  of  joints.  Thus  there  are  only
three  in  Pepliredo,  five  in  Nymphon  and  Discoarachne,  eight  in  Achelia,  nine  in
Ammothea  and  Cornigev,  ten  in  Ascorhynchus,  Colossendeis,  &c.  The  palpi  have
disappeared  in  the  genera  Pallene,  Phoxichilidium,  Phoxichilus,  Pycnogonum,  &c.
In  Phoxichilidium  they  are  as  a  rule  still  represented  by  rounded  lateral  processes
placed  at  both  sides  of  the  front  part  of  the  cephalothorax,  whereas  Bohm  has  observed
a  specimen  of  Pallene  furnished  with  rudimentary,  yet  distinct  two-jointed  palpi.

The  thii-d  pair  of  appendages,  viz.,  the  ovigerous  legs,  are  never  wanting  in  any
species  of  Pycnogonids.  Among  the  Pycnogonids  of  the  Challenger,  there  is  not  even
a  single  specimen  without  ovigerous  legs  !  As  a  rule  they  are  ten-jointed  ;  the  first  three
joints  are  extremely  small,  the  two  following  are  the  longest  of  all,  the  sixth  joint  is  a
great  deal  shorter,  the  last  four  joints  are  much  shorter  still,  the  tenth  joint  as  a  rule
is  furnished  with  a  claw.  In  some  genera  (Collossendeis,  e.g.)  the  fifth  joint  is  small,
the  sixth  as  long  as  the  fourth  joint.  In  those  genera,  where  a  certain  tendency  is
observed  to  drop  their  cephalic  appendages,  the  ovigerous  legs  share  this  fate  only  to  a
small  extent.  As  the  functions  of  the  ovigerous  legs  are  twofold,  one  being  to  bear  the
eggs, a function only accomplished by the male,^ the other to serve as an organ of feeling,
also,  in  aU  probability,  of  seizing  the  food,  and  as  the  latter  of  these  functions  is  almost
identical  with  that  of  the  other  cephalic  appendages,  it  is  quite  natural,  I  believe,  that,
whereas  the  males  are  never  seen  without  these  appendages,  they  are  wanting  in  the
females  only  of  those  genera  which  have  also  lost  their  other  cephalic  appendages.
Finally,  it  is  evident,  that  the  males  of  those  latter  genera  ought  to  show  the  ovigerous
legs  in  such  a  rudimentary  state,  as  to  be  fit  only  for  the  ovigerous  function.

Dorsally  the fi^ont part  of  the cephalothorax bears the oculiferous tubercle ;  although
1 Hereafter I will show that this ride admits of an exception. See under Nymphon Ireviawdatwn, Miers.
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in  many  instances  —  especially  in  the  true  deep-sea  species  —  the  eyes  are  wanting  (a
matter  to  be  discussed  hereafter),  it  never  happens  that  the  tubercle  has  totally  dis-
appeared.  Most  genera  have  this  tubercle  placed  nearly  in  the  middle  between  the  two
o\ngerous  legs;  but  in  some  genera  {Phoxichilidium,  e.g.)  it  is  situated  much  nearer
thp front of the segment.

The thoracic part of the cephalothorax and the three following true thoracic segments
are  furnished with  lateral  processes  for  the  insertion of  the  legs  ;  these  lateral  processes
in the different genera, and even in different species of the same genus, are of very diffe-
rent  lengths.  The  segments  of  the  body  themselves  are  also  of  very  different  lengths.
There  are  extremely  slender  forms  with  long  segments  and  widely  separated  lateral
processes,  and  there  are  also  forms  so  highly  concentrated,  that  the  lateral  processes
are  not  separated  at  aU  ;  and  between  these  extremes,  which  are  often  met  with  in  one
and  the  same  genus,  numerous  intermediate  forms  are  to  be  observed.  The  dorsal
surface of  the body is  either smooth or  furnished with knots,  spines,  strong prickles,  &c.

At  its  extremity,  between  the  two  lateral  processes  for  the  insertion  of  the  last
pair  of  legs,  the  last  thoracic  segment  has  a  rudimentary  abdomen  of  varying  length,
which  is  sometimes  (Colossendeis,  e.g.)  connected  with  the  segment  by  means  of  an
articulation,  and  also  sometimes  {Zetes,  Kroyer)  shows  traces  of  being  divided  into
two  segments.^  At  its  extremity  the  anal  aperture  is  found.

The  legs  begin  at  the  ends  of  the  lateral  processes  ;  they  are  eight-jointed.  For  the
joints I retain the names proposed by Johnston ; these names are the same as those used
in  entomology,  but  it  is  evident  that  in  this  case  identity  of  name  does  not  necessarily
go  along  with  identity  of  meaning  ;  neither  analogical  nor  homological  comparison  is
meant by it.

The  first  three  (the  coxal)  joints  are  as  a  rule  very  short  ;  the  following  three,  the
thigh and the two tibial joints, are much longer (the second tibial being in most cases the
longest  of  all).  The  two  tarsal  joints  are  again  a  great  deal  shorter.  The  first  tarsal
as  a  rule  is  shorter  than  the  second  ;  in  many  instances  it  is  even  extremely  small,  its
function  then  being  only  to  furnish  a  highly  movable  articulation  to  the  last  joint  of  the
leg.  At  its  extremity  the  last  joint  is  furnished  with  a  claw,  which  is,  or  is  not,  accom-
panied by two accessory claws.^  In  some genera {Colossendeis,  e.g.)  accessory claws are
never  observed,  while  in  other  genera  {Nymphon)  they  occur  in  some  species  and  are
wanting  in  others.  Therefore  the  presence  or  absence  of  accessory  claws  alone  should
not be made use of in estaljlishino; new eenera.

' BhynchoOiomx meditemiiuiis, Cos., Microtloride mediterranea, Napoli, 1861, has a seven-jointed abdomen (Addome'
angusto e Ijrevissimo di 7 articoli).

2 I think tliere is not a single reason for calling this claw a ninth joint. At any rate the homology of the claw with its
accessory claws is much greater than that between the claw and the joints of the leg, and, therefore, if the claw is con-
sidered as a ninth joint in those cases where accessory claws are observed, we must speak of a joint having two lateral
joints  close  to  its  origin,  which  would  be  absurd.  ■  .
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Catalogue  of  the  Species  of  Pycnogonida  at  present  known,  with  Indications
I  OF  THE  Habitat  and  Range  in  Depth  of  each  Species.

A  poiut  of  interrogation  has  been  placed  before  uncertain  or  not  sufficiently  deter-
mined  species,  and  an  asterisk  before  those  dredged  by  the  Challenger  Expedition,  and
during  the  cruise  of  the  "  Knight  Errant  "  ;  of  these  a  full  description  is  given  hereafter.
In the left-hand column the range in depth of each species is given.

Class  PYCNOGONIDA,  Latr.
Crustacea haiistellata, Johnston ; Crustaces araneiformes M.-Edw, ; Podosomata, Leacli ; Pantopoda, Gerstascker.

Family  I.  Nymphonid.iE

Contains  those  Pycnogonida  which  haA^e  both  mandibles  and  palpi  strongly  developed.
The  ovigerous  legs  are  always  present  in  both  sexes,  and  are,  as  a  rule,  furnished  with
denticulate  spines.  The  only  genus  :  Nymphon.

Depth in Fathoms Name. Geograiiliical Distribution.

Nymplion. Fabr. (1794)
Mandibles biarticulate, chelifomi ; palpi, five-jointed ; ovigerous legs,

ten-jointed.
A. Species with auxiUary claws.

10 to 15 Nijmphon liirtipes, Bell, Belcher, The Last of the Arctic
(Miers).  Voyages,  vol.  iL  p.  408,  1855.  Prof.  G.  0.  Sars

33 (Bell). {^^'''') considers this species to be the same as N.
48 to 50 Iiirtum, Fabr., which in that case would not be identi-

(Wilson).  cal  with  N.  hirtum,  Fabr.,  as  described by  Kroyer
52 (U. S. (1845). As it is impossible to recognise the species

Fish. Com.). by the description of Fabricius, I think it safest to
299 (Sars). retain the name N. hirtum for the species of Kroyer

whose description was published long before Sars'
Prodromus. N. hirtum, Fabr., Sars, in Prodromus
descriptionis, &c. (Arch, fiir Math, og Nat., ii. 1877).
N. hirtipes, Bell, WUson, Pycnogonida of New Eng-
land, Trans. Connect. Acad., vol. v., 1880. Having
received from the U. S. Fish. Commission a specimen
brought up off Halifax, I feel certain that the animal
described by Wilson belongs to this species. Finallj',
I believe that the specimens studied by I\Iiers, and
referred by him to N'. hirtum (Arctic Crustacea in
Ann. and INIag. Nat. Hist., 4th serie.s, xx. 108, 1877)
belong to this species and not to N. hirtum, Fabr.
The N. hirtum, var. obiusidigituvi, Miers, seems to be
an undeveloped female of the same species.

(ZOOL. CHALL. EXP. — PART X. — 1881)

Lat. 64° 36', long. 10° 21' 5".
Off Halifax ; Frauklin-Pierco
Bay ; Discovery Bay ; Fla.'-
berg Beach; Northumberland
Sound. " Appears to be a
common inhabitant of the
high northern latitudes "
(Miers). (A common sj)ecies
at ditJerent stations in the
Barents Sea. Hoek, in MS.)

K3
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Depth in Fathoms.

80 to 90

L5 to 6,0
(JJbhni).

25 to 120
(Challenger).

1 to 80
(Miers).
3.') tu 90
(Wilsun).

515 to 540
(" Knight-
Errant ").

110 to IGO
(liaronts Sea,

lloek in
MS.).

Name.

Nymphon pallenoides, G. O. Sara, Crustacea et Pycno-
goniJa nova. Arch. f. Math, eg Naturvid., iv., 1879,
p. 470. Of this species Sars says that it is N. hirsuto
affine, sed statura minore, &c. Perhaps it is only a
local variety. As Sars does not mention the length of
the auxiliary claws, I feel uncertain \vhetber it is
nearest to N. hirtipes, Bell, or N. hirium, Fabr.
(Kroyer).

Ni/wphon hiiium, Fabr. Entoni. Systematica, iv. 417,
1794. N. hirtiim, Chr. Fabr. (1), Kroyer, Bidrag, &c.,
Nat. Ti.lskr., N. R. i. 11.3, 1845. The description
of Fabricius being quite insufficient, I retain the
species with the diagnosis of Kroyer. Perhaps N.
hirsutus, Sabiue (Appendix, &c., p. ccxxvi, 1824),
belongs also to this species ; according to Kroyer tliis is
doubtful. N. hirtum, 0. F. Buchholz, Crustaceen der
Zweiten Deutschen Nordpolarfahrt, 1874, ii. 397.
In regard to N. hirtum, Fabr. Heller (Crust., Pycnogon.,
nnd Tunicaton der K. K. Ost.-Ung. Nordpol. Exp. in
Dcnkschr. d. Kais. Akad. d. Wiss., Bd. xxxv., 1875),
it is impossible to determine whether it is this species
or N. Idrtipe^, Bell, that was observed.

*Nymphon hrevimudatum, Miers, Ann. and Mag. of Nat.
Hist., 4th series, voL xvi. p. 117, 1875). Crustacea
of Kerguclen Island, Phil. Trans. Lond. vol. clxviii.
Extra vol., pp. 200-214, 1879, pi. xi. fig. 8. N.
horriJmn, Bohm, Pycnogoniden des ISIuseunis zu
Berlin, Monatsber, der Kiinigl. Acad. d. Wiss. zu
Berlin, 1879, p. 175, taf. i. fig. 3-3/ Bohm's suppo-
sition that his N. horridum was indentical with Miers'
iV^. hrevicaudatum is true, as has been proved by the
more extensive description with illustrations published
by Miers in 1879 in the extra vol. of the Phil. Trans,
of London. Many specimens of this species were
obtained during the visit of H.M.S. Challenger to
Kerguelen.

*Nijmp]ion struma, Kr., Nat. Tidskr., N. R., vol. i. p. Ill,
1845. Wilson (Pycnogonida of New I^ngland, Trans.
Connect. Acad., vol. v. p. 17, 1880) believes that the
JV. (jvacilipes, HeUer (Crust. Pycnog. und Tunic, des
K. K. Oester.-Ungar. Exped. Denkschr. d. K. Ak. der
"Wiss., xxxvi., 1875) — not to be confounded with the
N. gracilipes, Miers, and therefore named by llolnn
(Pycnogoniden des Museums zu Berlin, Monatsb. der
K A. d. Wiss. zu Berlin, p. 170, 1879) N. IMIeri—is
very closely allied if it is not identical with this
species. This is also my opinion, although Heller in his

Geographical Distribution.

Coast of Norway (Saltenfjord).

Norwegian Ocean, Iceland, East
Coast of Greenland (Btihm,
Pycnogoniden des ]\[useums
zu Berlin, 1879) ; East Coast
of Greenland (Nordsliannan),
Storfjord(Spitzbergen), Buch-
holz, loc. cit.

Kerguelen.

Coast of Norway 1 (Kroyer),
North Atlantic (Sars and
"Knight Errant" cruise),
Barents Sea (Hock in MS.),
"Anverschiedenen Punkten"
(Heller, /.>'., during the
Austria-UngarianNorth Polar
Exped. of 1873) ; Flceberg
Beach, Cape Eraser, Grinnel-
land (Miers), Coast of North
America,Gulf of StLawrencc,
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Depth in Fathoms,

(^)

412
5-tO (" Kuiglit

Errant")

83

45 to 120

Name.

1G75

10 to 45

diagnosis of liis species says : unguiculi auxiliaros nulli
(p. 40). A considerable number of specimens of this
species have recently been dredged (North of Scotland)
during the cruise of the " Knight Errant." One of the
commonest species in the northern part of the Atlantic.

(?) Nyviphon giijanteum, Goodsir, Ann. and Mag. of Nat.
Hist., vol. XV. p. 293, 1845. Goodsir's description is
not sufficient to determine this species. Wilson
(Pyciiogonida of New England, Trans. Connect. Acad.,
vol. V. p. 16, 1880) considers this species as identical
with the N. strdmii of Kroyer. As Goodsir does not
even say whether the body is slender or robust, it is
extremely difficidt to ascertain whether or not Wilson's
suggestion is right.

*Nijmphon macronyx, G. 0. Sars, Prodromus, Arch. f.
Jlath. og Naturvid., ii.  365, 1877. I know this
species by the description of Prof. Sars, from a pencil-
drawing he kindly sent me, and feel sure it is a good
species. Recently I had a fair opportunity of becom-
ing acquainted with it, as numerous specimens were
dredged north of Scotland, and forwarded to me by Mr
Murray. As only a very short diagnosis of this
species has been given by Prof. Sars, I will publish
hereafter a detailed description of it.

* Nymphon hrecicollam, n. sp. A fine, well-characterised
species.

*Nymphon hrachyrhynchus, n. sp. A small but well-char-
acterised species, which seems to abound at a depth of
45 to 120 fathoms.

* Nymphon meridioiude, n. sp., shows a certain affinity to N.
gracilipes, Miers (Ann. and Mag. of Nat. Hist., 4th ser.,
vol. xvi. p. 76, 1875) ; so the latter sijecies may be con-
sidered as a shore-relation of this true deep-sea species.

Nymphon gracilipes, Miers, Ann. and Mag. of Nat. Hist.,
4th series, vol. xvi. p. 76, 1875. N. gracilipes,
Miers, Bohiu, Pycn. des Mus. zu Berlin, Monatsb. der
K. Akad. der Wiss. zu Berhn, p. 170, 1879. N.
antarcticum, Miers, Crustacea of Kerguelen Island,
Phil.  Trans.  Lond.,  voL  clxviii.  Extra  vol.,  p.
200-214, pi. xL, 1879. This species seems to be a
good species. Miers thought it necessary to alter the
name he originally proposed, because in the same year
the same name was given by Heller to an arctic
s]iecies. The N. gracilipes, Heller, being oidy a
synonym of the N- strdmii, Kr., I think it be.st to
retain this name for the Kerguelen species, as was
originally proposed by Mr Miers.

Geographical Distribution.

oif the Isles of Shoals, off
HaUfax (Wilson).

Sea at Embleton, Northumber-
land.

Lat. 62° 44' 5" N, lung. 1°
48'  E.  To  the  north  of
Scotland.

South of Halifax, Station 49,
Challenger Expedition.

Kerguelen.

South of Kerguelen Island, lat.
65° 42' S., long. 79° 49' K,
Station 43, Challenger Ex-
pedition.

Kerguelen.  ^
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Depth in Fathoms. Name. Geographical Distribution.

120

i22o

1 to 2

229:417

82.5

60 (Wilson)
220 (Savs)

67 (Houk in
MS.).

Shore; " ma-
jores ctiam
in prof undo"
(Otli. VixhT.
Pauna
Groenl)

50,20 to 100
(Wilson)
83 (Clial-
lenger).

540 ("Knight
Errant".

*Nymphon fiiscum, n. sp. This species too seems to be
closely allied to iV. gracilipes, Miers.

*Nijmphon longicollum, n. sp. The only specimen of this
true deep-sea species shows very characteristic fea-
tures.

Ni/mphon gracile, Leach, Zool. Misc., vol., i. p. 45, 1814.
N. gracile, Leach, Johnston, An Attempt, &c., in Mag.
of Zool., 1837. N. gracile, Leach, Iloek, Ueber
Pycnogoniden, Xied. Arch. f. Zool., iii., 1877. It
has been suggested by Rroyer that it might be the
same as N. grossipcs, 0. Eabr., but I prefer to retain
the name of Leach for the species as known by the
description and figures of Mr Johnston and myself,
which is distinct from N. grossipes, 0. Fabr., as de-
scribed by K rover.

Nymphon megalops, G. 0. Sars (ProJroraus descriptio-
nis, &c.. Arch. f. Math, og ISTaturvid., ii. 366, 1877).
Not figured. Prof. Sars kindly sent me a pencil-
drawing, and from this drawing and his Latin diagnosis
I believe the species is nearly related to N. gracilipes,
Miers.

*K//mphon pjerlucidtim , n. sp. A very well-characterised
species, of which, unfortunately, only one specimen was
dredged by the Challenger.

Nymphon longitarse, Kr., Eidrag till Kundskab, Natur.
Tidskr. N. R, i. 112, 1845, is so nearly related to
N. mixtum, Kr., that it may, perhaps, be only a variety
of that species, andin that case, of course, of N.
grossipes, 0. Fabr. ; however WUson (Pycnogonida
of New England, Trans. Connect. Acad., vol. v.
p. 19, 1880) believes it a good specues, readily dis-
tinguished by its extremely attenuated ajjpearance.
From the Barents Sea I got some specimens, which
unquestionably belong to the form described by
Krciycr.

*Nyinj)hun grossipes, 0th. Fabr. (sp.), 1780. Pycno-
gonum grossipes, 0th. Fabr., Fauna Groenlandica, p.
229, 1780. (1) Phalangium grossipes, Linn., Syst.
Natura3, xii. 1027, 176G (?). (?) Nymphon grossipes,
Fabr., Eutom. System, emendata et aucta, tom. iv.
p. 417, 1794 (?). N. grossij>es, 0th. Fabr., Kroyer,
Bidrag till Kundskab, Nat. Tidskr., N. R., i. 108,
1845. N. grossipes, 0th. Fabr., Wilson, Pycnogon.
of New England, Trana Connect. Acad., v. 21, 1880.
The species is best known from the descriptions
of Kroyer and Wilson. Three specimens were ob-
tained during the Challenger Expedition, and a single

Kerguelen.

Off Coast of Chili (Station 298,
Challenger Expedition).

British Seas everj- where (Leach ),
Dutch Coast (Texel) (Hoek).

Lat. 63° 10' 2" N., long. 4° 59'
6" E. Lat. 64° 36' N., long.
10° 21' 5" E.

Between Celebes and Halma-
hera.

Coast of Greenland and West
Norway; off Halifax, St
George's Banks, lat. 61° 47'
2" N, long. 3° 18' 5" E.
Barents Sea (Hoek in MS.).

North Sea (Bijhm, Pycnogoniden
des Museums zu Berlin,
Monatsber. der K. Akad,
d. Wiss. zu Berlin, 1879);
Coast of Norway (Kroyer),
Barents Sea (Hoek in MS.),
Northern part of the Nortli
Atlantic (" Knight Errant,"
1880) ; East Coast of Green-
land (Fabricius, Buchholz) ;
North Georgian Islands
(Sabine, Suppl. to the Ap-
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Depth in Fathoms.

417 (Sars).

Name.

one during tlie cruise of the " Knight Errant " north
of Scotland.

0)

160(Hoekin
MS).

146 to 180
(G. 0. Sars).
160(Hoekin

MS.).
(?) 25 to 35

(1) Ni/mplwn mixfum, Kr., Nat. Tidskr. N. R, i p. 100.
1845. N. mixfiim, Kr., Buchholz, Zweite Deutsche
Nordpolarfahrt, Crust., p. 397, 1874. N. mixtum, Kr.,
G. 0. Sars, Prodromus (Archiv. f. Math, og Natur-
vid., ii. 366, 1877) = iV: grnssipes, 0. Fabr., Wilson,
Pycnogonida of New England, Trans. Connect. Acad.,
voL V. p. 20, 1880. Wilson thinks the N. mixtum,
Kr., is undoubtedly a form of N. grossipes, O. Fabr. I
also believe it so nearly related to N. grossipes, that it
may be only a variety. Buchholz writes {loc. cit., p.
397) : — " Doch muss ich es dahingestellt sein lassen, ob
die von Krbyer angegebene auf dem Verhaltniss der
LUnge des Tarsus zum Endglied beruhende Artunters-
cheidung ausreichend ist, um diese Art von der vorigen
{N. grossipes, 0. Fabr.) zu trennen."

(]) Nijmphon hrevitarse, Kr., Nat. Tid.skr. N. E., i. 115,
1845. N. hirstitum, Kr., Gronlands Ainfipoder, p. 92,
1838 (Autoritate, Kroyer) = iV. grossipes, 0. Fabr.,
Wilson, Pycnogonida of New England, Trans. Connect.
Acad., p. V. 20, 1880. In aU probability Wilson is
right when he says N. hrevitarse is only a form of iV.
grossipes.

Nymplion sluiterii, Hoek, in MS., Pycnogonids of the
first two cruises of the W. Barents. A well-character-
ised arctic species, wth e.xtremely small auxiliary
claws, second joint of the palpus longer than third,
first tarsal joint longer than second, with a claw
at the end of the legs, which is not shorter than
the last joint of the leg, and a truncate oculiferous
tubercle.

Nymplion serratum G. 0. Sars, Crustacea et Pycnogonida
nova, Arch. f. Math, og Naturvid., iv., 471, 1879. An
extremely characteristic species, with a large spine
dor.s,ally on the first three segments of the trunk.

{VjNympihon hrevirostris, Hodge, Mennell, Eeport on Dredg-
ing off the Northumberland Coast and Doggerbank,
British Association Eeport, p. 119, 1862. A very
unsatisfactorily described species ; in all probability
the same as N. hrevitarse, Kr. = N. grossipes
0. Fabr.

Geographical Distribution.

pendix, &c., p. ccxxv. 1824);
Coast of North America, from
the Gulf of St Lawrence, as
far south as Long Island
Sound (W^ilson), Challenger
Exped., Station 49, South of
Halifax, U. S. A.

Coast of West Norway (Kioyer),
lat. 63° 10' 2" W., long. 4°
59' 6" E. (Sars) ; East Coast
of Greenland, Spitzbergen
(Buchholz, loc cit.).

Coast of Greenland.

Barents Sea (Hoek in MS.).

South of Spitzbergen, Barents
Sea (Hoek in MS.).

(1) Northumberland Coast, Dog-
gerbank.
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Depth in Fathoms. Name. Geographical Distribution.

(?)

(?)

(?)

(1)

(?)

(0

(?)

(?) Nymplion fjlariule, Lilljeb., N. r/Jaciale, Lilljeb., White Sea.
Jarzynsky, Pricmi.ssus Catalogus PycnogoniJarum in
laari glaciali, Annales de la Soci6te des Naturalistes de
St Petershourg, 1870. I have never seen a specimen
of it, nor do I know where the description of Lilljehorg
is to be found.

(?) N!/mphonfemoratum,'Leach, Zool. Misc., i. 45, pi. xix. Channel
fig. 2,1814. N. femoratum, Leach, Milne-Edwards,
Hist. Nat. des Crustacfo, iii. 5.34, 1840. N. ftmor-
atum, Leach, Johnston, An Attempt &c., Mag. of
Zool. and Botany, i., 1837. In all probability not a
good species : description very insufficient ; dilated
thighs are common to the females of almost all the
species.

(?) Ni/mphon pellucidum, Goodsir, Edin. New Pliil. Journ.,
vol. xxxii., 1842. Characterised very insufiiciently :
may turn out to be a variety of N. hrevitarse, Kr.

(1) Nijmplion spinosum, Goodsir, Ediu. New Phil. Jonrnal,
vol. xxxii., 1842. Like the other species of Goodsir,
N. spinosum has been described so very insuflliciently
that it is not to be recognised.

(J) Nympjlwn johnstonii, Goodsir, Edin. New PliiL Journal,
vol. xxxii., 1842. A very uncertain species.

(1) Ni/mphon miimfnm, Goodsir, Edin. New Phil. Journal,
vol. xxxii., 1842. Goodsir's description is so insuffi-
cient that the species is not to be recognised.

(?) Nymplion longkeps, Grube, 46ster Jahres-Ber. d^tr
Schles. Gesellsch. f. vaterl. Cult. p. 54, 1869. The
description of this species is so iusuflicient that it is
inipossilile to recognise it.

B. Species without auxiliary claws.
480 (Station

56, "Por-
cupine"),
412: 299

(Sars).
375, 540
(" Knight
Errant").
120 to 160

(Barents Sea,
lIoekinMS.).

Coast of England.

Coast of England.

Coast of England.

Coast of England.

China Sea.

* Ni/mphon rolnisium, Bell, Belcher's Last of the Arctic
Voyages, vol. ii. p. 409, 1855, Tab. xxxv. fig. 4 = iV.
hians, Heller, Crust, Pycnog. und Tunicaten. der K. K.
Oester. Ungar. NordpoL Exped., Denkschr, d. Wiener
Akad. xxxv. p. 41, 1875, = iV. abyssorum, Norm.,
Wyville Thomson, Depths of the Sea, p. 129, 1873. I
(piito agree with G. 0. Sars (Prodromus, Arch, for Math,
og Naturvid., ii. 365, 1877), who places N. hians,
Heller, and N. abyssorum, Norman, as identical with
this species. A large and excellent species abounding
in the higher northern latitudes. The largest haul of
Pycnogonids, Mr Murray writes to me, he ever saw
was that in which he got an immense number of speci-
mens of this species (Cruise of the " Knight Errant"
to the north of Scotland, Aug. 1880).

60° 2', 62° 44' 5", 64° 36' N.
lat. ; 6°11,' r 26' W. long.,
1° 48' E. long. Barents Sea
(Hoek in MS.). North of
Scotland.
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Family II. CoLOSSENDEiDiE
Contains  those  Pycnogonida  whicli  have  either  rudimentary  mandibles  or  no  mandibles
at  all,  strongly-developed  palpi  and  ovigerous  legs  present  in  both  sexes,  and  as  a  rule
furnished with denticulate spines. The genera belonging to this group are very numerous :
Ammoihea,  Ascorhynchus,  Achelia,  and Colossendeis  are  typical  representatives.

Depth in Fathoms. Name. Geographical Pistribu'iion.

(?)

to 5

(?)

South Carolina.

Saint Malo (Coast of France).

Ammoihea, Leach (1815).
Mandibles Liarticulate, cheliform, feeble ; palpi niue-jointed; ovigerous legs ten-juinted ;

proboscis pyriform.
Ammothea carolinensis, Leach, Zool. Misc., vol. i. p. 34,

1815, pi. xiii. Of this species a very good drawing
has been published by Leach.

Ammothea pycnogonoides, Quatrefages, Mcmoire sur
I'organisation des Fycnogonides, Ann. d. Sc. Nat.
3itoe g^j,jg_ 2ool., torn, iv., Paris, 1845. I think
this species is closely related to A. longipes, Hodge,
but the descriptions of both authors are so very in-
sufficient that this is not to be made out.

Ammothea longipes, Hodge, Ann. and Mag., 3d series,
vol. xiii. p. 114, 1864; Grube, Verhandl. d. Schles.
Gesellsoli. f. vat. Cultui'., 1869-72. The de.scriptiou
of this species is also quite insufficient ; it cannot
be made out whether the species described by Grube is
identical with that of Hodge. The specimen of Grube
is furnished with six-jointed palpi, whence I believe it
not to have been an adult animal. In all probability it
is the same as that described by Quatrefages as A. pynio-
yonoiJes, Ann. d. Sc. 2sat., iii. serie, Zool, torn., iv., 1845.

Polperro (English Coast) (St
Vaast la Hougue (Grube);
Eiiscoif (Grube).
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Depth in Fathoms.

(?) (l)...p-
■watvr).

0)

(0

0)

0)

(^

(?)

Name.

Durham Coast ; Heligoland
(Semper).

Bay of Fundy (U S. A.).

Ammiithea brevipes, Hodge, List of the British Pycno-
Koiii)i(lcn, witli descriptions of several now species,
Ann. and Ma^'. of Kat. Hist., 3d series, xiii. 113, 1864.
Very insufficiently described.

Aiiiittolhm aclieJloiiies, Wilson, Transact. Connect. Acad.,
vol. V. part 1, p. IG, 1880. "In general appearance it is
closely similar to Achelia spinosa, Stimpson" ("Wilson,
Inc. cit.). No doubt there is a near relation between
the genera Achelia and Ammofhea, yet a minute
e.xamination of "adult" specimens of both genera
makes it necessary to consider these genera pro-
visionally as distinct.

Buhmia, Hoek (1880).

Mandibles two-juinted, cheliforin ; palpi seven-jointed ; ovigerous legs ten-jointwl ;
proboscis conical, entirely bent over to the ventral side.

Geogiapliicol Distribution.

Diihmiadielata, Bciliiu, sj). ; Pycnogoimm chelatum, Bohm.
Pyenogoniden des Museums zu Berlin, Monatsb. der
K. Akad. der Wiss. zu Berlin, 1879, p. 192 (pi. ii.
fig. S-f)'?). As tlie specimen observed by ISohm is
furnisliod with ten-jointed ovigerous legs, I tliink there
is not a single reason to consider it as a Pi/nitnjoiiiim
in the larval condition. I therefore propose to form a
new genus for it, and to call it after Mr Bohni.

Phanodemus, Costa (1836).
JIandibles cheliform ; paljii three- or four-jointed ; ovigcr

PlidHoileinm horrid i(,i, Costa, Fauna ilel regno di Napoli,
Crostacei et Aracnidi, Napoli, 1838, p. 8. Descrip-
tion of this species extremely insufficient.

PhuiuHtcmus coUurix, Costa, Fauna del regno di Napoli,
Crostacei et Aracnidi, Napoli, 1838, p. 8. Also
described insufficiently.

PlnimKlcmng iuermis, Costa, Fauna del regno di Napoli,
Crostacei et Aracnidi, Napoli, 1838, p. 9. Descrip-
tion not better tlian those of the foregoing species.

0)

■ous legs (]) ; proboscis conical.
Gulf of Taranto.

Gulf  of  Taranto,  Gulf  of
Naples.

Gulf  of  Taranto,  Gulf  of
Naples.

Ehynchothorax, Costa (1861),
Mandibles cheliform, four-jointed ; palpi eight-jointed ; ovigerous legs (?) ;

proboscis long-ovate.
(I) Rhijnchothorax mediterraiicu.i, Cos., Microdoride mediter-

ranea, Napoli, 1861, j). 8, Taf. i. fig. 102. A very
curious animal, with a sliort and narrow abdomen of
seven joints. The description, however, is iusutlicieut.

North Coast of Africa.
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Depth in Fathoms.

(?)

(?)

(?)

Name. Geographical Distribution.

Pephredo, Goodsir {1842).
Mandibles cheliform ; palpi three -jointed ; ovigerous legs six-jointed ; proboscis

short, cylindrical.
Fephredo hirmta, Goodsii-, Edin. New Phil. Journal,

1842, voL xxxii. p. 136. The description of this
species as given by Goodsir is very insufficient.

Coast of England.

Platijchehis, Costa (1861).
Mandibles cheliform; palpi five-jointed ; ovigerous legsC?) ; proboscis pyriform.

Plutychelus sardonieus, Costa, Microdoride mediterranea. Coast of Sardinia,
Napoli, 1861, p. 11. The description of the genus and
species is given from a single specimen, and this has
been most probably an immature female.

Oiceohathes, Hesse (1867).
Mandibles small, three-jointed, cheliform ; palpi eight-jointed ; ovigerous legs (?) ;

proboscis conical.

1081 to 1539.

1375

0)

38

130

(?)

{T) Oiceohathes araclme, Hesse, Ann. d. Sc. Natur., 5'°™
s6rie, vii. 201, 1867. Description quite insufficient.
Perhaps the genus Oiceohathesistha same as Ammothea.

Coast of France (Brest).

Ascorhymhus, G. 0. Sars (1877).
Mandibles rudimentary, chehform or not cheliform ; proboscis pyriform, more or less bent

palpi ten-jointed ; ovigerous legs ten-jointed.
Atlantic between Iceland and

Norway.  Lat.  63° 7'  N.,
long,  r  26'  W.;  lat.  68°
13' 5" N., long. 0° 33' E.

Between Cape of Good Ho])e
and Kerguelen.

over to the ventral side ;
Ascorhynchus ahyssi, G. 0. Sars, Arch. f. Math, og

Naturvid., ii. 367, 1877. This well-characterised
species is (according to Sars) very common in the great
depths of the cold region.

* Ascorhynclius glaher, n. sp. A beautiful and large
Ascorhynchus : not very different from A. ahyssi, G.
0. Sars, Arch. f. Math, og Natnrvid., ii. 367, 1877.

Ascorhynchus ramipes, Bdhm (sp.). Onaniptorhynchus
ramifies, Bohm, Sitzber. der Ges. Naturf. Freunde zu
Berlin, 1879, p. 56. lUd., p. 140.

* Ascorhynchus riiimdus,-a.B,\). A well-characterised species,
nearly allied to A. ramipes, Bbhm.

* Ascorhynchus ortliorhynclms, n. sp. A very fine and,
I believe, well- characterised siDCcies.

Enosima (Japan).

Southern Coast of Australia:
off entrance to Port PhUip.

Great Ocean North of Admir-
alty Islands.

Zetes, Kroyer (1845).
Mandibles rudimentary, three-jointed ; palpi ten-jointed ; ovigerous legs nine- (nonne

ten- (?)) jointed ; proboscis long-ovate.
Zetes hisjndits, Kroyer, Naturhist. Tidskr. Ny Raekke, i.

117,1845. 2!etes hispidus, Kroyer, Jarzynsky, Praemis-
sus Catalogiis, Annales de la Soc. des Natm-. de St
Petersbourg, 1870.

(ZOOL. OHALL. EXP. PART X. — 1881.)

Coast of Greenland, Coast of
Russian Lapland.

K4
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Depth in Fathoms.

0)

(>)

0)

Name. GeograiJhical Distribution.

Low water
mark to 17
fathoms; 35
fathoms.

Low tide to
a few faths.
(Hodge).

Ofif Cape Sima (Japan).

Parazetes, Slater (1879).
Mandibles rudimentary, two-jointed ; palpi nine-joiiited ; ovigerous legs ten-jointed ;

proboscis fusiform.
Pamzeies auchenieus, Slater, Annals and Mag. of Nat.

Hist., 5th series, iii. 281, 1879. Slater calls the generic
characteristic of Parazetes " distinct." The description
of the genus and species has been given from a single
specimen, so I doubt whether the generic differences from
Zetes or any other closely-allied genus will hold good.

Pariboea, Philippi (1813).
Mandibles rudimentary, two-jointed ; palpi five-jointed ; ovigerous legs nine

(nonne ten- (]) ) jointed ; proboscis ovate.
Pariboea s^pmipaljjis, Philippi, Arch. f. Naturg., 1843, ix.

p. 178. Perhaps the description of this species is not
taken from an adult specimen.

Sorrento (Gulf of Naples).

Alcinotis, Costa (1861).
Mandibles rudimentary, three-jointed ; palpi seven- or nine-jointed ; ovigerous legs

eight-jointed ; proboscis long-ovate.
Mediterranean.

Gulf of Naples.

Alcinous vulgaris, Costa, Microdoride mediterranea,
Napoli, 1861, p. 13. This species has, I believe, a
certain resemblance to an AscorJujncJms.

Alctjwus megacephaJus, Costa, Microd. medit. Napoli,
1861, p. 14. This species belongs ratlier to Pariboea,
Philippi, than to Alcinotis, Costa.

Achelia, Hodge (1864).
Mandibles rudimentary, two-jointed ; pialpi eight-jointed ; ovigerous legs

ten-jointed ; proboscis pyriform.
Achelia spinosa, Stimpson (sp.). Zetes spinosa, Stimp-

soiL Invertebrata of Grand Manan, 1853, p. 37. A.
spinosa, "Wilson, Pycuogon. of New England, Trans.
Connect. Acad, of Arts and Sciences, vol. v. p. 7, 1880.
The differences of A. spinosa, Stimpson, from Hodge's
A. eckinata "seem scarcely sufficient to separate them
as distinct species" (WUsDn, loc. cit.).

Achelia echinata, Hodge, British Pycnogonoidea, Ann. and
Mag. of I^Tat. Hist., 3d ser., vol. xiii. p. 115, 1864, A
good description of tliis species has been given by Grube,
St Vaast la Hougue und seine IMeeres — besonders seine
Anneliden-Fauna, Verhandl d. Schles. GeseUsch. f.
vaterl. Cidtur, 1869-72, p. 27 (Separatabdruck). Per-
haps identical with A. spinosa, Stimpson, Inverte-
brata of Grand Manan, 1853, p. 37.

Grand Manan; Eastport, Casco
Bay, off Block Island, &c.

Channel Islands, Isle of Man;
Durham Coast, St Yaast la
Hougue, Dutch Coast
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Depth in Fathoms. Name.

(<)

(^)

5 to 7

Down to 14
fatlioms
(Wilson).

3 to 4r fathoms.

(n

700

Achelia hevis, Hodge, British Pycnogonoidea, Ann. and
Mag. of Nat. Hist., 3d ser., vol. xiiL p. 115, 1864.
Bohm (Monatsb. d. K. Akad. der Wiss. in BerL, 1879,
p. 186) refers to the same species a specimen fromKer-
guelen with seven jointed palpi.

Achelia hispida, Hodge, British Pycnogonoidea, Ann.
and Mag. of Nat. Hist., 3d ser., vol. xiii. p. 115, 1864.
I doubt, whether this species described by Hodge is
indeed a true species.

Geographical Distribution.

Polperro, Cornwall (Hodge),
Nizza (Grube), Kerguelen
(Bohm).

Polperro, Cornwall.

Kerguelen Island, Observatory
Bay.

Vineyard Sound, and occiu's as
far south as Virginia CWilson,
loc. cit.).

Tanystylum, Miers (1879).
Mandibles rudimentary, one-jointed ; palpi six -jointed ; ovigerous legs ten-jointed ;

proboscis rounded-conical.
Tanystylum styligerum, Miers, Crustacea of Kerguelen

Island, PhU. Trans. London, voL clxviii., extra vol., pp.
200-214, pi. xi., 1879. Nymphon styligerum, Miers
(sp.), Ann. and Mag. of Nat. Hist., 4th ser., vol. xvi.,
1875. Most probably this is a good species ; however,
I do not feel quite sure that the two specimens studied
by Miers are really full-grown animals.

Tanystylum orhiculare, "Wilson, Pycnogonida of New
England, Trans. Connect. Acad., vol. v. p. 5, 1880.
Whether or not Tanystylum will prove a well-char-
acterised genus, or wiU turn out to be identical -with
Achelia, Hodge, is doubtful as yet.

Lecythorhynchus, Bohm (1879).
Mandibles rudimentary, two-jointed or represented by small knobs ; palpi nine-joiated ;

ovigerous legs ten-joiated ; proboscis cyluidrical.
Lecythorhynchus hilgendoi-fi, Bohm, Monatsb. der K. Enosima (Japan).

Akad. d. Wiss. Berlin,' 1879, p. 187. Corniger hil-
gendorfi, Bohm (sp.), ihid. and Sitzungsber. d. Ges.
Naturf. Freunde zu Berlin, 1879, .p. 140. Bohm has
given a good description of this species, loc. cit.

Lecythorhynchus armatus, Bohm, Sitzungsber. der Ges. Yeddo (Japan).
Naturf. Freunde zu Berlin, 1879, p. 140. L. hilgen-
dorfi, Bohm, is furnished mth rudimentary mandibles
represented by small knobs ; L. armatus, Bohm, with
rudimentary but two-jointed mandibles. There can be
no doubt, however (according to Bohm), that these
species belong to the same genus.

Oorhynchus, Hoek (1880).
Mandibles rudimentary, one-jointed ; palpi niue-jointed ; ovigerous legs ten-jointed ;

proboscis broadly ovate.
* Oorhynchus aueklandice, n. sp. Of this very character-

istic Pycnogonid, only a single specimen was dredged
during the voyage of H.M.S. Challenger.

East of Auckland.
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Depth in Fathoms. Name. Geographical Distribution.

120 to 250
(Jarzynsky).
110 to 166

(Hoek in MS.
540 ("iKiiiglit)

Errant").

55 to 120

417

400; 1375;
1600

1800

1375 to 1600

25

120

1375 to 1600

2225

Colossendeis, Jarzynsky (1870).
No mandibles ; palpi ten-jointed ; ovigerous legs ten-jointed ; proboscis long, cylindrical,

club-shaped or bottle-shaped.
Coast of Eussian-Lapland,

North Atlantic. Lat. 62°
44'  5"  K,  long.  V  48'  K
Barents Sea (Hoek in MS.),
North of Scotland ("Knight
Errant").

* Colossendeis proboscidea, Sabine (sii.). Phox!chihis pro-
hoscideus, Sabine, Supplement to the Appendix of Cap-
tain Parry's Voyage, Zoology, p. ccxxvi. C. horealis,
Jarzynsky, Prajmissus catalogus Pycnogonidanxm inven-
tarum in mari glaciali ad oras Lappouicae rossicas et in
mari albo, anno 1 869 et 70, Annales de la Soc. des Natur.
de St Petersb., 1870. C. proboscidea, Sabine, G. 0.
Sars, Prodronius descriptionis, &c.. Arch. f. Math,
og Naturv., ii. 268, 1877. A gigantic Pycnogonid of
the higher northern latitudes.

* Oolossendeis megcdonyx, n. sjj. A well-characterised
species. In some respects it resembles the C. pro-
boscidea, Sabine, of the higher northern latitudes ; it
has, however, a much more slender body and longer legs.

Colossendeis angusta, G. 0. Sars, Prodromus descriptionis,
&c., Ai'ch. f. Math, og Naturvid., ii. 268, 1877. This
species is the slender Colossendeis of higher northern
latitudes.

* Colossendeis leptorhynehiw, n. sp. This species seems to
be a 'very good one. It is easily recognized by its
ex'tremely long and narrow proboscis, of an almost
cylindrical shape.

*Colossendeis ■gigas-leptorhynchus. A single specimen of
this form was dredged at Station 158. It shows the
proboscis of C. gigas, whereas tlie palpi are those of C.
lepforhynclms. In other respects it resembles both
species.

* Colossendeis gigas, n. sp. This seems to be the largest,
not only of the species of the genus Colossendeis, but
of all the different forms hitherto described.

Colossendeis kroyerii, Wood-Mason (sp.). Rhopalorhyn-
chiis kroyerii, Wood-Mason. A small but very charac-
teristic species of the genus Colossendeis.

* Colossendeis rohusta, n. sp. A beautiful species, easily
to be recognised by the form of its proboscis, &c.

*Colossendeis gracilis, n. sp. The species C. media,
C. brevipes, and C. gracilis, proposed by me, only
show very slight differences. In regard to C. gracilis,
I think it is a very interesting fact, that one of the
specimens is furnished with distinct mandibles.

* Colossendeis media, n. sp. Characterised by the long claws
of the legs, and by the pecidiar shape of the last joints
of the palpi.

Lat. 50° S. : Kergueleu ; be-
tween Patagonia and the
Falkland Islands.

North Atlantic ; lat. 63° 10' 2"
N., long. 4° 59' 6" E.

Between Kerguelen and Cape
of Good Hope ; West of Val-
paraiso ; between Hannover
Isle and Patagonia.

South of  Australia  at  the
fiftieth parallel.

Between Cape of Good Hope
and Kerguelen ; between Juan
Fernandez and Valparaiso.

Andaman Islands (Port Blair).

Kerguelen.

Between Cape of Good Hope
and Kerguelen.

West of Valparaiso.
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Depth in Fathoms.

2650

1250

0)

(?)

(')

Shore.

Name.

* Colossendeis hrevipes, n. sp. In all probability nearly
allied to C. media, Hoek, and C. 'gracilis, Hoek.
Perhaps not a distinct species but only a variety.

* Colossendeis minuta, n. sp. A very slender and easily
recognized species.

Geographical Distribution.

East of Buenos Ayres.

South of Halifax.

Pasithqe, Goodsir (1842).
No mandibles; palpi eight-jointed; ovigerous legs nine- (nonne ten-) jointed.

{V)Padtlwe vesiculosa, Goodsir, Edin. New" Phil. Journal,
voL xxiii., 1842. Description and characterisation of
species and genus insufficient.

Coast of England.

Sndeis, Phihppi (1843).
No mandibles ; palpi seven-jointed ; ovigerous legs nine- (nonne ten-) jointed.

Naples.E7idei.s didactyla, Phihppi, Ueber die Neapohtanischen
Pycnogoniden, Arch. f. Naturgesch, ix., 176, 1843.
Body ovate, ovigerous legs present. I think this must
be considered as a true representative of the genus
Endeis, proposed by Philippi. Semper (Ueber Pycno-
goniden, Ai'b. Zool. Zoot. Inst, in Wiii-zburg, i. 281,
1874) considers it as a species of Pasithoe, Goodsir.
But this question cannot be settled ^vithout more
detailed descriptions of the forms in question.

(fjEndeis gracilis, Philippi, Ueber die Neapolit. Pycnog.,
Arch. f. Naturg., ix. 176, 1843. This species has a
very slender body. No ovigerous legs are mentioned :
perhaps the eight-jointed palpi are in reality the ovige-
rous legs, and this is a species of PhoxicMlns without
palpi.

DiscoaracJme, Hoek (1880).
No mandibles; jjalpi five-jointed ; ovigerous legs ten-jointed.

Naples.

* Discoarachne hrevipes, n. sp. A very curious species
with a disciform body and short legs.

Neai Cape Town.

Family  III.  Pallenid^

Contains  those  Pycnogonida,  which  have  strongly  developed  cheliform  mandibles,  and
either  rudimentary  palpi  or  no  palpi  at  all.  Ovigerous  legs  are  present  in  both  sexes,
and  furnished  with  denticulate  spines  (Pallene),  or  present  in  both  sexes  and  not
furnished  with  denticulate  spines  (some  species  of  Phoxichilidium)  ,  or  present  only
in  the  males  (other  species  of  Plioxichilidmm).  Two  genera  :  Pallene,  Phoxichi-
lidium,
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Depth in Fathoms.

Shore.

to 3

(^)

(?)

38 to 40
(?)

38 to 120

(?)

(?)

38

Name. Geographical Distribution.

Pallene, Johnston (1837).

Mandibles cheliform ; jjalpi wanting ; ovigerous legs ton-jointed, present in both sexes,
last four joints of the o-vigerous legs often furnished with denticulate spines.

Pallene hrevirosMs, Johnston, An Attemjit to ascertain
&c.,  Mag.  of  Zoul.  and  Bot.,  vol.  L,  1837.  P.
brevirostris, Johnston, Gruhe, Mittheilungen iiber St
Vaast la Hougue, &o., Verhiindl. der SchL Ges. f.
vatcrl. Cultur., 1859. P. brevirostris, Johnston, Hoek,
Ueber Pycnogoniden, Niederl. Arch. f. Zool., iii.,
1877. A well-characterised species.

{t)Panene empusa, Wilson, Pycnogonida of New England,
Trans. Connect. Acad., vol. v. p. 9, 1880. This
species is so closely allied to P. brevirostris, John-
ston of the European coast, that it must be considered
either as the same, or as a variety of that species.

(l)PaUene chelifera, Claparede (sp.), Beobachtungcn iiber
wixbellose Thiere, p. 103, 1863. Claparfede gives avery
insufficient description of this species, which he con-
siders as a PhoxichHidium. I think it most probable,
that it is closely allied to P. brevirostris, Johnston.

Pallene spinipes, Fabr. Pycnogonuin spinipes, Fabr.
(sp.), Fauna Gronl., p. 232. Pallene spinipes, Fabr.,
Kjoyer, Bidrag til Kundskab, Natiu'hist. Tidskr., Ny
Eaekke, i. 118, 1845. Pallene spinipes, Fabr., Jar-
zynsky, Prajmissus Catalogus, Annales de la Soc. des
Natui-. de St Petersh, 1870.

* Pallene Icevis, n. sp. A well-characterised PaZtoje species.
Pallene rliiragra, Milne-Ed w., Histoire Natur. des

Crustaccs, tom. iii. p. 535, 1840. The description of
this species given by Milne-Edw., he. cit., is insufficient.
Perhaps it is the same as the species for which I projaose
the name P. australiensis.

*Pallene australiensis, n. sp. Perhaps it is this species,
which has been described by Milne-Edwards as P.
chiragra (Hist. Nat. des Crust., iii. 535, 1840).

Pallene grubii, Hoek. I propose this name for the
species described by Gruhe (Jahresb. der Schles. Ges. f.
vaterl. Cultui-., p. 54, 1869), and which Gruhe con-
sidered as a species of Phoxichilidiam.

Pallene longiceps, Bijhm, Sitzungsher. der Ges. naturf.
Freunde zu Berlin, p. 59, 1879. A very curious species
with rudimentary two-jointed palpi in the male sex.

*Pallene languida, n. sp. Nearly allied to P. longiceps,
Bbhm (Sitzungsher. der Ges. Natiu-f. Freunde in
Berlin, 1869).

The

Northern Europe (Coast of
England,  France,  of  the
Netherlands).

Vineyard Sound, Noank, Con-
necticut (U. S. A.).

French Coast.

Coast of South Greenland; White
Coast of Eussian-Lapland.

South Coast of Austraha.
Australia (Jervis Bay).

South-east Coast of Australia.'

China Sea.

Japan.

Melbourne (Australia).
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Depth in Fathoms.

0)

0)

12

0)

Name.

0)

191 to 459

Store.

Pallene intermedia, Kroyer, Eidrag til Kvmdskab, Naturli.
Tidskr., Ny Eaekke, i. 119, 1845.

Pallene discoidea, Kroyer, Bidrag til Kimdskab,
Naturliist. Tidskr., Ny Eaekke, i. 120, 1845. Pallene
discoidea, Kroyer, Jarzynsky, Prajmissus Catalogus,
Annales de la Soc. des Natur. de St Petersbourg,
1870.

Pallene hispida, Stimpson, Invertebrata of Grand Manan,
p. 37, 1853. Pseitdopallene hispida, Stimpson (sp.),
"Wilson, Amer. Jour, of Sc. and Arts, vol. xv. p. 200,
1878, Trans. Connect. Acad., v. 10, 1880. Wilson
considers this species, which is a true Pallene, as repre-
senting a new genus, which he calls Pseudopallene.
But there is no difference in the number of the joints of
the ovigerous legs, and the presence or absence of auxil-
iary claws furnishes by no means a trustworthy ground
for division of the genus. "This species is very similar
to the last (P. discoidea, Kroyer) and a larger number
of specimens may show them to be identical " (Wilson,
ibid.).

Pallene lappa, Bohm, Pycnogoniden des Museums zu
Berlin, Monatsber. der K. Ak. der Wissenseh. zu
Berlin, 182, 1879. I was long in doubt whether this
species was a true Pallene or a Phoxichilidium. I
have arrived at the conclusion that it is indeed a
Pallene, but a young one, with not quite developed
ovigerous legs.

{fjPallene eircularis, Goodsir, Edin. New Phil. Journal, vol.
xxxii. p. 136, 1842. Goodsir's description is insuffi
cient. Perhaps this species is nearly allied to P.
discoidea, Kroyer, Bidrag til Kundskab, Naturhist.
Tidskr., Ny Eaekke., i. 120, 1845.

Pallene malleolata, G. 0. Sars, Crustacea et Pychogonida
nova, Arch. f. Math. og. Naturvid., iv. 469, 1879.
Seems to be a species characteristic of the higher
northern latitudes.

Geographical Distribution.

Coast of South Greenland.

Coast of South Greenland,White
Sea, Coast of Eussian-Lapland,
and North Norway.

Near Eastport, Maine ; off Grand
Manan.

Mozambique.

Scotland.

Lat. 72' 27' to 80° N, long. 5°
40' to 20° 51' E.

Phoxichilidium, Milne-Edwards (1840).

Basis of the proboscis dorsally covered by the front part of the cephalothoracic segment.
On this front part the oculiferous tubercle is placed. Mandibles cheliform ; palpi
wanting ; ovigerous legs five- to ten- (?) jointed, the last four joints never furnished
with denticulate spines ; in some species present in both sexes, in others only in the
inale sex.

Phoxichilidium femoratum, Rathke (sp.). Nijmphon
femomtum, Eathke, Naturh. Selsk. Skr., v., i. 201,

Greenland, Eussian - Lapland
(Jarzynsky), Norway, Den-
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Depth in Fathoms Name. Geographical Distribution.

(?)

Low water
mark (Wil-
son).

Tide-pools.

0)

30 to 42
(Bolim).
7 to 20

(Challenger).

7 to 20

0)
(Probably 25

to 35.)

1799. Orithyia cocdnea, Johnston, An Attempt, &c.,
Magazine of Zoology and Botany, vol. i. p. 378,
1837. P. fcmoratum, Rathke, Kroyer, Bidrag til
Kundskab, Naturh. Tidskr. i., 1845 ; Hoek, Ueber
Pycnogoniden, NiederL Arch. f. Zool. iii., 1877.
This is the largest of the Phoxichilidiums oc-
curring in the neighbourhood of the shores of the
North Sea. (Ovigerous legs, occurring only in the
males, five-jointed).

{T)Phoxichilklmm globosum, Goodsir, Edin. New Philos.
Journ., xx.KiL, 1842. Description quite insufficient,
probably a female of some species or other.

Phoxichilulmm maxiUare, Stimpson, Invertebrata of
Grand Manan, 37, 1853. P. maxiUare, Stimpson, Wil-
son, Pycnogonida of New England, Trans. Connect.
Acad., vol. V. p. 12, 1880. I never saw this species.
Wilson says it resembles P. femoratiim of Europe.
It has five-jointed ovigerous legs, wanting in the
female.

PhoxichiTiditim minor, Wilson, Pycnogonida of New
England,  Trans.  Connect.  Acad.,  v.  13,  1880.
Smaller than P. maxiUare, to which it is closely alHed.
It has also five-jointed ovigerous legs, wanting in the
female. It may be a dwarf variety of P. maxiUare
(Wilson).

('i)P7wxichiliditim mutilatum, Frey u. Leuckart, Beitrage zur
Kenntniss wirbelloser Thiere, p. 165, 1847. With the
fourth pair of legs rudimentary and one-jointed oviger-
ous legs. No doubt the description is taken from an
immature specimen.

*Plioxichilidiumfliiminense, Kroyer, Bidrag til Kundskab,
Naturh. Tidskr., N. E., i., 1845. Pallene fluminensis,
Kroyer (sp.), Bohm, Pycnogoniden des MuseuuLs zu
BerUn, Monatsber. der Konigl. Akad. der Wiss.,
p. 180, 1869. Dredged during the Challenger Ex-
pedition off Bahia. Ovngerous legs in both sexes,
ten-jointed.

*Phoxichilidium, insiyne, n. sp. A very characteristic
species, with an extremely slender body armed with
spine-forming knobs.

Plioxichilidium petiolatnm, Kroyer, Bidrag til Kundskab,
Naturh. Tidskr., i., 1846. Pallene attemiata, Hodge,
Report British Association, 119, 1862. After Hodge
(Ann. and Mag. of Nat. Hist., vol. xiii., 3d series, p.
1 1 6, 1 864). Pulleno uttenuata is a synonym of Kroyer's
P. petiolatum. Ovigerous legs seven-jointed, wanting
in the female.

mark, Heligoland, England,
Holland.

North Atlantic (Orkney).

Bay of Fundy, Casco Bay,
Halifax (East Coast of North
America).

Casco Bay (East Coast of North
America).

Heligoland.

Coast of Patagonia, Magellan
Strait, Coast of BrazO.

Bahia.

Coast of Norway (Oeresund),
Coast of Northumberland,
Doggerbank. .
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Depth in Fathoms

48 to 175

600

(<)

(?)

Name.

Shore.

Tide-marks to
6 fathoms.

1675

1600 to 1950

1875

*Phoxiehilidmm patagoniciim, n. sp. A beautiful species.
It was dredged at different stations in the neighbour-
hood of the Patagonian coast.

* Phoxiehilidium patagonicum, var. eler/ans, Hoek.
Whether this is a true variety of the preceding species,
or is only to be considered as a young specimen of this
species, I am unable to ascertain.

Phoxiclvlidium digi'tatinn, Bohm, Pycnogoniden des
Museums zu Berlin, Monatsber. der K. Akad. der Wiss.
in Berlin, 184, 1879. Perhaps nearly allied to my
P. patagonicum (ovigerous legs occiu'ring only in the
males. Number of joints ?).

(f)Phoxiclulidiuni pygmwii.m, Hodge (sp.). Pallene
pygmcea, Hodge, British Pycnogonoidea, Ann. and'
Mag. of Nat. Hist., 3d series, vol. xiii., 1864. As
far as I could ascertain from the extremely insuffi-
cient description of Hodge, and from his figures,
this species belongs to the genus Phoxiehilidium.
One of the species of Phoxiehilidium occurring on the
French and on the Dutch coast is probably the same
species. Should this prove to be true the ovi-
gerous leg is six-jointed and occurs only in the
male.

Phoxiehilidium virescens, Hodge, British Pycnogonoidea,
Ami. and Mag. of Nat. Hist., 3d series, vol. xiii., 1864.
Description insufficient. As far as I could make out
it is one of the more common forms of the Dutch and
French coast. (Ovigerous legs wanting in the female,
six-jointed.)

Phoxiehilidium lentum, Wilson (sp.). Anoplodactylus
lentus, Wilson, Pycnogonida of New England, Trans.
Connect. Acad, of Arts and Sc, vol. v. p. 14, 1880.
Wilson gives this name to the species described by
Smith (Report Invertebrata of Vineyard Sound, p. 250)
as Phoxiehilidium maxillare. I think it is closely
allied to Phoxiehilidium virescens, Hodge (Ann. and
Mag., 3d. ser., vol. xiii. p. 115, 1864). Ovigerous legs
only in the male, six-jointed.

* Phoxiehilidium oseitans, n. sp. A very curious deep-sea
species, easQy to be recognised.

* Phoxiehilidium pilosiim, n. sp. A beautiful deep-sea
species.

* Phoxichilidiu7ii moUissimum, n, sp. Unfortunately only
a defective specimen of this curious form was dredged
by the Challenger Expedition. It has ten-jointed

I ovigerous legs.
(ZOOL. CHALL. EXP. — PAET X. 1881.)

Geographical Distribution.

Patagonia,

East of Cape Corrientes (La
Plata).

Singapore.

England.

English Coast (Polperro),
French Coast (Grube, Mit-
theilungen iiber St Malo u.
RoscofF).

Vineyard  Sound;  Bay  of
Fundy (New England).

Atlantic : West of Azores.

Between Cape To%\'n and Ker
guelen; between Kerguelen
and Melbourne.

Off Yeddo (Japan).

K5
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Depth in Fathoms. Name. Geographical Distribution.

0)

(^

(1)

PhoxieMlidium johnstonianum, White (sp.). Nymplion South Seas.
johiistoniamim, White, Proc. ZooL Soc. of London,
vol. XV., 1847. There can be no doubt that this species
belongs to Phoxichilidium : eyes situated above the
insertion of the chelicera (mandibles) ; beak (pro-
boscis) springing from the under side of the head ;
chelicera with two basal joints, &c. The description,
however, is hardly sufficient. What White describes
as palpi are in all probability the ovigerous legs.

(V)Phoxichilidiu7n phasinajWhite (sp.). Nymplion pJiasma, South Seas.
White, Proc. Zool. Soc. of London, vol. xv., 1847.
Whether this species also belongs to this genus or is
to be considered as a Pallene (it is certainly not a
Nymplion) is not to be ascertained. White says it may
possibly be the other sex of the preceding

Oomerus, Hesse (1874).
Oculiferous tubercle placed at the base of the proboscis ; mandibles with long pincers ;

palpi represented by small knobs ; ovigerous legs not present in the female.
{f)Oomerus stigmatophorus, Hesse, Ann. d. So. Nat. Zool.,

5'"°" serie, xx., 1874, art. 5, p. 18, pi. viii. In all
probability this is a species of the genus Phoxichili-
dium, Milne-Edwards. Only a female without oviger-
ous legs, and with highly developed ovaries in the
fourth joint of the leg, was observed by Hesse.

Brest (Bretagne).

Family  IV.  Phoxichilid^

Contains  those  Pycnogonida,  which  have  neither  mandil^les  nor  palpi,  or  have  them
rudimentary.  Ovigerous  legs,  as  a  rule,  only  in  the  males,  whereas  Hannonia  possesses
them  in  both  sexes;  always  without  denticulate  spines.  Genera:  Hannonia,  Plioxichilus,
Pycnogonmn.
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Depth in Fathoms.

Shore.

(?)

0)

Shore.

(?)

Name. Geographical Distribution.

Tide marks to
430 fathoms.

Coast of Norway; Coast of
Russian-Lapland ( Jarzynsky);
England (South Coast of
Devonshire).

Singapore.

French Coast
ranean (?).

PhoxieJiilus, Latr. (1816).
Mandihles and palpi wanting ; ovigerous legs, seven-jointed, present only in the males ;

body, as a rule, slender.
Phoxichihis spi'jiosus, Montagu (sp.). Phalangium

spinosum, Montagu, Linn. Transact., vol. ix. p. 100,
pi. v. fig. 7, 1808. P. spinosus, Montagu, Johnston,
An Attempt, &c., Magaz. of Zool. and Bot, i. 1837.
Phoxichilus sphwsus, Mont., Kroyer, Bidrag til
Kundskab Naturh., Tidskr. Ny. Raekke, i., 1845.
The Phoxichihis spi7iosiis, Leach, as described and
figured by Quatrefages (Ann. d. Sc. Nat., 3'*°'" serie,
Zool., tom. iv. 1845) is not a Phoxichihis at aU.
Perhaps it is a PalJene.

Phoxichihis meridionalis, Bohm, Pycnogoniden des
Museums zu Berlin, Monatsber. der Konigl. Akad. der
Wissensch. zu Berlin, 1879, s. 189, Taf. iL, fig. 4-45.
A species wliich stands between P. Icevis, Grube, and
P. inermis, Hesse (Bohm).

{V)Phoxichilus inermis, Hesse, Ann. d. Sc. Natur., 5'*"°' French Coast or Mediter-
s^rie, tom. vii. p. 199, 1867. Perhaps nearly aUied to
P. IcKvis, Grvibe. Judging from Hesse's description, this
species is fiu'nished with a thi-ee-joiuted abdomen, and
this is not the case with Grube's species, nor perhaps
with any species of the Pycnogonida. It was taken
at Brest on the keel of a ship returning from the
Mediterranean.

Phoxichihis Icevis, Grube, Mittheilimgeu iiber St Malo
und Roscoft', 1872. During a recent visit to Roscoff
(Bretagne) I collected specimens of this species, wliich
is easUy distinguished from P. sjjinosus, Montagu.

(fjPhoxicMlus pigmceus, Costa {Foxiehilus pigmceus),
Fauna del Regno di Napob, Napoli, 1836, p. 10.
This species, characterised by its smallness and by the
absence of the spines at the end of the joints of the
legs, is perhaps identical with P. inermis, Hesse, or
P. Icevis, Grube. Description very insufficient.

Pycnogonum, Brunnich (1764).
Mandibles and palpi wanting ; ovigerous legs nine-jointed, present only in the males ;

body, as a rule, robust.
*Pycnogonum litorale, Strom (sp.). Phalavgium

litorale, Strom, Physisk. og oeconomisk beski-ivelse
over fogderiet Soudmor, Soroe, 1762. P. litorale,
Strom, Kroyer, Bidrag til Kundskab, Naturh., Tidskr.
Ny Raekke, i.  126, 1845. P. litorale, O. Fabr.,

French Coast.

Gulf of Naples.

North European Coasts and
Seas ; Coast of Russian Lap-
land (.Jarzynsky) ; Coast of
North America, as far south as
Long Island Sound ; Coast of
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Description  of  the  Species  Dredged  during  the  Challenger  Expedition.

Nymjihon, Fabr.

Nymphon  hamatum,  n.  sp.  (PI.  I.).
Diagnosis.  —  Body  slender,  body  and  legs  almost  entkely  smooth  ;  eyes  obsolete,

auxiliary  claws  wanting;  second  joint  of  the  palpi  longer  than  the  third;  second  joint
of  the  leg  longer  than  the  first  and  the  third  ;  second  tarsal  joint  of  the  leg  longer
than the first.

Description.  — The body is  slender,  and the lateral  processes  are  separated.  The pro-
boscis  is  large,  almost  one-third  the  length  of  the  body,  slightly  swollen  in  the  middle,
and  again  at  the  extremity.  The  mouth  is  triangular,  not  very  large.  The  cephalo-
thoracic  segment  (with  the  base  of  the  mandibles  swollen)  is  almost  as  long  as  the
proboscis.  The  eyes  are  obsolete,  represented only  by  two small  knobs  behind the  lateral
process  of  the  cephalothoracic  segment.  The  abdomen  is  rather  large  ;  the  mandibles
large,  with the basal  joint as long as the rostrum ;  the claws of the chclee are elongated ;
the  immovable  claw  more  strongly  curved  than  the  movable  one  (PI.  I.  fig.  3).  .  Both
claws  are  armed  with  spines  ;  on  the  movable  claw  they  are  more  numerous  and  larger
(fig.  3).  Seen  but  slightly  magnified,  the  mandibles  are  smooth  ;  when  greatly  magnified
they show small hairs all over the surface.

The  palpi  are  slender,  longer  than  the  rostrum  ;  the  second  joint  is  longer  than  the
third,  the  fifth  longer  than  the  fourth  ;  they  increase  in  length  as  follows  :  —  First,
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fourth,  fifth,  thii-d,  second.  The  first  and  second  joints  are  almost  entirely  smooth,  the
third  joint  with  small  and  the  fourth  and  fifth  with  stronger  hairs.

The ovigerous legs of the males arc stronger than those of the females,  and in all  the
specimens  are  bent  as  shown  in  the  figure  (fig.  2).  The  fourth  joint  is  curved,  the  fifth
thinner,  and  much  longer  than  the  fourth,  and  swollen  at  the  extremity  ;  the  sixth  is
short,  the  seventh,  eighth,  ninth,  and  tenth  very  short  ;  the  first  joints  are  sparsely  hauy,
the fifth not very hairy, the sixth hairy, with a row of stronger haii's at the outer extremity
of  the  joint.  The  spines  of  the  four  last  joints  are  not  very  denticulated  (figs.  4  and  5),
their  numbers  are  respectively  12,  10,  9,  12  ;  the  end  claw  is  denticulated  also.

In  the  females  the  ovigerous  legs  are  shorter,  and  not  bent  as  in  the  males.  The
fifth  joint  is  only  a  little  longer  than  the  fourth,  the  sixth  joint  is  less  hairy,  the
denticulated  spines  of  the  four  last  joints  not  so  numerous,  their  numbers  being
respectively  11,  7,  5,  7.  •  .

The  legs  are  very  long,  measuring,  for  instance,  38  mm.  in  a  female  of  11  mm.,
and  44  mm.  in  a  male  of  13'5  mm.  (1  :  3"4,  and  1  :  3"3)  ;  the  second  joint,  which  is
swollen  at  the  extremity  in  the  females  is  longer  than  the  first  and  third  joints  ;
the  fifth  joint  is  the  longest,  the  sixth  not  much  shorter  ;  the  second  tarsal  joint  is
longer  than  the  first,  the  claw  is  not  very  strong,  nearly  half  the  length  of  the  second
tarsal  joint  (fig.  9).  Auxiliary  claws  are  wanting.  The  fourth  joint  of  the  leg,  which
in  the  females  is  swollen  with  the  ovary,  is  furnished  at  the  extremity  with  a
hook-like  process  bearing  one  or  two  hairs  (fig.  8).  I  believe  this  is  the  first  species  of
Nymplion, in which this process has been observed, and therefore I have named the species
after  it.  This  fourth  segment  is  furnished  in  the  males  with  a  row of  knobs,  closed  at  the
extremity  by  a  thin  perforated  membrane  (fig.  7).  Both  males  and  females  have  the
legs  almost  entirely  smooth,  the  hairs  being  so  small  as  to  be  only  visible  under  the
microscope.  Larger  hairs  are  seen  at  the  extremity  of  the  joints.  The  last  joints  are
furnished  with  small  but  very  dense  hairs.  The  genital  openings  of  the  females  are
large,  and  easily  observed  on  the  lower  side  of  the  second  joint  on  each  leg  (fig.  6).
Those  of  the  males  are  a  great,  deal  smaller,  and  six  in  number  ;  they  are  not  found
at  the  first  pair  of  legs.  The  colour  of  alcoholic  specimens  is  light  yellowish  (for  the
larvse see below).

Hahitat.  —  This  very  beautiful  species  was  dredged  during  the  Challenger  Expedition
between  the  Cape  of  Good  Hope  .  and  Kerguelen,  ofi"  the  Crozets  Islands.  There  are  in
all  eight  specimens,  of  which  four  are  males  and  four  females.  One  of  the  males  was
furnished  with  eggs,  or  rather  with  young  ones,  adhering  still  to  the  accessory  legs.
The  species  was  found  at  two  stations,  at  1375  and  1600  fathoms.  At  the  same  time
were  obtained  two  specimens  of  Ascorhynchus  glaber,  Hoek,  two  of  Colossendeis  gigas,
Hoek,  three  of  Colossendeis  le^otorhynchus,  Hoek,  three  of  Colossendeis  gracilis,  Hoek,
and  one  of  Phoxichilidium  pilosum,  Hoek.
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Station  146.  December  29,  1873.  Lat.  46°  46'  S;,  long.  45°  31'  E.  Depth,  1375
fathoms.  Bottom  temperature,  1'5°  C.  Sea  bottom,  globigerina  ooze.

Station  147.  December  30,  1873.  Lat.  46°  16'  S.,  long.  48°  27'  E.  Depth,  1600
fathoms.  Bottom  temperature,  0'8°  C.  Sea  bottom,  globigerina  ooze.

Ohservations. — Nymphon hamatum is a very fine deep-sea Pycnogonid, and may easily
be  distinguished  from  the  other  species.  Among  the  described  species  of  Nymphon  it
shows  some  resemblance  to  Nymphon  macronyx,  Sars,  but  this  sjDecies  is  a  great  deal
smaller,  has  the  mandibles  and  the  legs  shorter,  shows  a  very  prominent  and  curious-
shaped oculiferous tubercle,^ and has the claw of the leg as long as the second tarsal joint.

Nymphon  longicoxa,  n.  sp.  (PI.  II.  figs.  1-5  ;  PI.  XV.  figs.  8,  9).
Diagnosis.  —  Body  very  slender  and  smooth  ;  legs  almost  entirely  smooth  ;  eyes

small  but  distinct,  oculiferous  tubercle  rounded  ;  auxiliary  claws  wanting  ;  second  joint
of  the  palpi  very  long,  much  longer  than  the  third  ;  second  joint  of  the  feet  much
longer  than  the  first  and  the  third,  the  sixth  joint  the  longest,  the  second  tarsal  joint
longer than the first.

Description.  —  The  body  is  very  slender,  the  lateral  processes  with  large  intervals  be-
tween them. The proboscis is large, one-third of the length of the body, in general resem-
bling  that  of  Nymphon  Immatum,  but  a  little  narrower.  The  mouth  is  triangular,  not  very
large. The cephalothoracic segment is as in Nymphon hamatum. The eyes are rudimentary,
four,  situated on a rounded tubercle. The abdomen is longer than in Nymphon hamatum.

The mandibles are very long, the basal joint longer than the rostrum, the second joint
also  very  long.  The  immovable  claw,  which  is  curved  more  strongly  than  the  movable
one, is furnished with very large spines, which reach almost to the extremity (PI. II.  fig. 3).
The movable claw furnished with smaller spines has the extremity smooth ; the mandibles
are  smooth,  the  second  joint  only  furnished  with  microscopic  hairs.  The  palpi  are
extremely  slender,  longer  than  the  rostrum,  the  second  joint  is  very  large,  the  fourth
and  fifth  almost  equal,  the  latter  furnished  with  small  hairs  (fig.  2).

The  ovigerous  legs  of  the  full-grown  males  are  characteristic.  The  fifth  joint  is  very
long,  and  describes  an  elegant  curve  ;  it  is  divided  into  two  parts  by  a  rudimentary
articulation,  and  is  strongly  swollen  at  the  extremity.  The  sixth  joint,  which  is  also
curved,  makes  an  angle  with  the  foregoing.  The  four  last  joints  are  small,  and  often  bent
so  as  to  dcscrilDC  a  spiral.  The  first  joints  are  smooth,  at  the  end  of  the  fifth  there  is,
on  the  outside,  a  small  quantity  of  hairs,  the  sixth  is  furnished  with  numerous  hairs,  and
has on the upper  surface rows of  knobs of  a  curious shape.  I  have figured some of  them
(PI.  XV.  fig.  8).  They  are  also  present  on  the  fifth  joint,  but  are  smaller  and  not  so
numerous.  The  spines  of  the  four  last  joints  are  much  denticulated  (PI.  II.  fig.  4)  ;  their
numbers  are  respectively  13,  8,  7,  6.  The  spines  of  the  end-claw are  very  small  and blunt.

' See the description hereafter in the Appendix.
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The  ovigerous  leg  of  the  full-grown  female  is  almost  entirely  straight.  The  difference
in  length  between  the  fourth  and  the  fifth  joints  is  not  so  considerable  as  in  the  males  ;
the  denticulated  spines  on  the  four  last  joints  are  more  numerous  than  in  the  males,
their  numbers  being  19,  12,  10,  9.  These  curiously-shaped  knobs  do  not  occur  on  the
ovigerous leg of the female.

The  legs  are  still  longer  than  those  of  Nymphon  hamatum.  In  a  female  of
12  mm.  they  measured  46  mm.  ;  in  a  male  of  9|,  38  mm.  (1  :  3"8  and  1  :  4).  The
second  joint  is  in  the  males  four  times  as  long  as  the  first,  in  the  females  a  little
shorter,  but  considerably  swollen  at  the  extremity  ;  the  sixth  joint  is  the  longest,  being
more  than  once  and  a  half  the  length  of  the  fifth  ;  the  first  tarsal  joint  is  shorter  than
the  second,  the  claw  is  almost  as  long  as  the  first  tarsal  joint,  auxiliary  claws  are
wanting  (PI.  II.  fig.  5).  The  first  joints  of  the  legs  are  almost  entirely  smooth,  the
hairs  increasing  in  number  as  they  approach  the  extremity  of  the  leg.  The  genital
openings  of  the  females  are  very  large,  and  are  found  on  every  leg.  Those  of  the
males  are  smaller,  and  found  only  on  the  three  hinder  pairs  of  legs  (PI.  XV.  fig.  9).
The  colour  of  alcoholic  specimens  is  light  yellowish.  (For  the  larvae  see  below.)

Habitat.  —  This  fine  species  was  dredged  east  of  Auckland.  There  are  in  all  twelve
specimens,  of  which  only  three  are  females.  One  of  the  males  was  furnished  with  larvae
clinging  to  the  accessory  legs.  The  depth  at  which  the  specimens  were  found  is  1100
fathoms. At the same pLace tAvo specimens oi Nymphon c(mip>actum, Hoek, were obtained.

Station  168.  July  8,  1874.  Lat.  40°  28'  s!,  long.  177°  43'  E.  Depth,  1100
fathom's.  Bottom  temperature,  2'0°  C.  Sea  bottom,  grey  ooze.

Observations. — I believe this species with its rudimentary eyes to form the transition •
from the shallow- water species to the true deep-sea species.  The very long coxae render
the species easily distinguishable.

Nymphon  p>rocerum,  n.  sp.  (PI.  II.  figs.  9-12).
Diagnosis.  —  Body  extremely  slender,  smooth  ;  legs  hairy  ;  eyes  obsolete  ;  auxiliary

claws  wanting  ;  the  second  joint  of  the  palpi  a  little  longer  than  the  third,  the  second
joint  of  the  leg  longer  than  the  first  and  the  third,  the  second  tarsal  joint  of  the  leg  a
little longer than the first.

Description. — The body is very slender, and the lateral processes are separated by large
intervals.  The  proboscis  is  slender,  shorter  than  one-third  of  the  length  of  the  body,  in
the  middle  a  little  thicker.  The  cephalothoracic  segment  is  longer  than  the  proboscis.
Eyes  are  wanting  ;  the  abdomen  is  small  and  bent  upwards.  The  mandibles  are  very
long,  the  basal  joint  longer  than the  rostrum,  the  second joint  also  long and slender,  the
claws  very  long  ;  the  spines  of  the  movable  claw  are  smaller,  and  closer  to  one  another
than  are  those  of  the  immovable  one  (PI.  II.  fig.  10).  The  palpi  are  very  slender,  much
longer than the rostrum ; the second joint is a little longer than the third ; the fourth and
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fifth  together  are  as  long,  or  a  little  longer  than  the  second  joint.  The  palpi  are  nearly-
hairless,  only  the  last  joints  being  furnished  vdih  very  small  hairs.  The  ovigerous  legs
are  feeble,  shorter  than  the  length  of  the  body,  the  fourth  joint  has  a  distinct  knob  at
a  distance  of  nearly  a  third  of  its  length,  measured  from  the  beginning  ;  the  fifth  joint  is
the  longest,  the  sixth  half  the  length  of  the  fifth,  the  seventh  to  the  tenth  armed  with
sharply  denticulated  spines  (PL  II.  fig.  12)  ;  the  claw  has  numerous  and  dense  spijies
(PI.  II.  fig.  11).  The  ovigerous  leg's  are  almost  entirely  smooth.

The legs are slender, being more than three times as long as the very long and slender
body  (body  12  mm.,  legs  38  mm.).  The  second  joint  is  longer  than  the  first  and  third,
and  is  considerably  swollen  ;  the  fourth  joint  is  swollen  with  the  ovaries,  and  is  nearly
as  long  as  the  fifth  joint,  the  sixth  joint  is  the  longest.  The  two  tarsal  joints  describe
a  slight  curve,  the  second  is  a  little  longer  than  the  first,  the  claw is  short,  auxiliary  claws
are  wanting.  The  fourth,  fifth,  and  sixth  joints  have  long  but  not  very  dense  hairs  ;  the
seventh  and  eighth  joints  have  denser  but  very  small  hairs.  The  second  joint  of  each
leg is furnished with a large genital opening.

Habitat. — The single female specimen of this species was dredged West of Valparaiso,
at a dejDth of 2160 fathoms.

Station  299.  December  14,  1875.  Lat.  33°  31'  S.,  long.  74°  43'  W.  Depth,  2160
fathoms.  Bottom  tem^ierature,  1*1°  C.  Sea  bottom,  grey  mud.

Observations.  —  There  can  be  Little  doubt,  I  believe,  that  this  species  is  closely  allied
to  the  two  foregoing  species.  Yet  I  think  its  extremely  slender  and  elongated  form  of
body  characteristic  enough  to  establish  a  new  species  upon  it.  With  the  exception
of  N'ymjyhon  longicollum,  dredged  from  a  depth  of  2225  fathoms,  of  all  the  genus
Nymphon proceribm inhabits the greatest depth.

Ni/mjihon  longicollum,  n.  sp.  (PL"  III.  figs.  1-3  ;  PL  XV.  fig.  11).
Diagnosis. — Body slender; distance between the insertion of the rostrum and the attach-

ment  of  the  ovigerous  legs  very  great  ;  eyes  obsolete,  auxiliary  claws  extremely  small.
The  second  joint  of  the  palpi  twice  as  long  as  the  third,  the  second  joint  of  the  leg  three
times as  long as  the first,  the second tarsal  joint  of  the leg nearly  as  long as  the first.

Description.  —  The  body  is  slender,  the  proboscis  long,  and  exactly  cylindrical  ;  the
cephalothoracic  segment  is  much  longer  than  one-third  of  the  length  of  the  body.  The
intervals  between  the  lateral  processes  of  the  body  are  very  large,  they  are  totally
wanting  between  the  attachment  of  the  ovigerous  leg  and  of  the  first  true  leg.
Eyes  are  wanting,  but  the  conical  oculiferous  tubercle  is  very  large  and  acute.  The
abdomen is small.

The  mandibles  have  the  basal  joint  as  long  as  the  rostrum,  the  second  joint  is
short,  and  furnished  with  short  claws.  The  movable  claw  is  a  little  longer  than  the
immovable  one,  the  former  is  curved  at  the  extremity,  the  latter  straight.  The  spines
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on  the  claws  are  not  very  prominent  (PL  III  fig.  3).  The  two  joints  are  sparsely
hairy, but the hairs of the second joint are longer than those of the first.

The  palpi  are  not  very  long,  and  are  feeble.  The  second  joint  is  considerably  longer
than the third ; the first and second together are nearly as long as the last three together.
The hairs are much more numerous on the outer joints than on the first two.

The ovigerous legs  are  not  very  long.  The first  four  joints  are  almost  entirely  smooth,
with  the  exception  of  some  long  hairs  at  the  extremity  of  the  fourth  joint  ;  the  fifth  and
sixth  are  hairy  when  seen  through  the  microscope,  the  spines  of  the  four  last  joints  are
sharply  denticulated,  their  numbers  being  respectively  9,  6,  5,  5.  On  the  claw  there  are
five  not  very  strong  spines.  The  fifth  joint  of  the  ovigerous  leg  is  the  longest.

The  legs  are  very  slender.  The  length  of  the  body  of  the  single  specimen  is  nearly
6  mm.,  that  of  the  leg  26  mm.  The  second  joint  is  three  times  as  long  as  the  third,  the
fourth and fifth are nearly  equal,  the sixth united with the two tarsal  joints are as long as
the  fourth  and  fifth  together.  The  first  tarsal  joint  is  at  the  first  leg  a  great  deal  shorter
than  that  of  the  second.  In  the  other  legs  the  diflerence  between  the  two  tarsal  joints  is
not  so  considerable  ;  the  claw  is  half  as  long  as  the  second  tarsal  joint.  The  auxiliary
claws  are  extremely  small  (PI.  XV.  fig.  11).  The  legs,  when  examined  with  a  magnifying
glass of  small  strength are quite smooth ;  when magnified greatly  they show small  hairs,
which  increase  in  number  and  size  towards  the  extremity  of  the  leg  (?).  The  single
specimen  of  this  species  brought  home  by  the  Challenger  is  in  all  probability  a  male.
The animal is perhaps a young one, as I failed to observe the genital openings.

Habitat. — The specimen was dredged ofi" the coast of Chili.
Station  298.  November  17,  1875.  Lat.  34°  7'  S.,  long.  73°  56'  W.  Depth,  2225

fathoms.  Bottom  temperature,  1'3°  C.  Sea  bottom,  grey  mud.
Observations.  — This curious species is  very easily distinguished by its extremely long

neck  and  legs,  the  latter  being  more  than  four  times  as  long  as  the  body.  From  its  long
slender  neck  it  bears  a  certain  resemljlance  to  Nymphon  longitarse,  Kr.  It  is  a  true
deep-sea species.

Nymplioti  comjoactum,  n.  sp.  (PI.  II.  figs.  6-8  ;  PI.  XV.  fig.  10).
Diagnosis.  —  Body  stout,  sparsely  hairy  ;  eyes  obsolete  ;  auxiliary  claws  wanting.

Second joint of the palpi longer than the third, the second joint of the leg longer than the
first,  the second tarsal joint shorter than the first.

Description. — The body is stout, the proboscis thick and swollen a little in the middle,
and  again  at  the  extremity  ;  the  length  about  one-third  of  the  length  of  the  body.  The
eephalothoracic  segment  is  short,  swollen  anteriorly,  and  constricted  in  the  middle.  Eyes
are wanting, the oculiferous tubercle is represented by a blunt knob (fig. 7). The abdomen
is  long.  The  intervals  between  the  lateral  processes  of  the  body  are  small.  The  body  is
almost  smooth,  and  the  lateral  processes  are  furnished  with  long  hairs.  The  mandibles

(ZOOL.  CHALL.  EXP.  —  PART  X.  —  1881.)  K6
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are  long,  the  first  joint  a  little  curved,  and  much  longer  than  the  proboscis  ;  at  the
ventral  side  this  joint  shows  feebly  an  articulation  near  the  base  ;  the  second  is  shorter,
but  furnished  with  very  long  claws,  which  are  curved  at  the  extremity,  and  both  are
armed  with  almost  the  same  number  of  s^jines.  The  hairs  on  the  mandibles  are  distant,
the  largest  quantity  being  observed  on  the  base  of  the  immovable  claw.  The  palpi  are
not  very  slender,  yet  a  great  deal  longer  than  the  proboscis  ;  the  second  joint  is  the
longest,  then  follow  the  third,  the  fifth,  the  fourth,  and  the  first,  which  is  the  shortest  of
all.  On  the  first  two  joints  the  hairs  are  not  so  numerous  as  on  the  last  three  joints.

The ovigerous legs of the female (the two specimens dredged by th e Challenger were
both  females)  are  tolerably  long  and  stout,  once  and  a  third  as  long  as  the  body  ;  the
fourth,  fifth,  and  sixth  joints  are  nearly  of  the  same  length,  the  fourth  being  the  longest,
and  the  sixth  the  shortest.  The  four  last  joints  again  are  of  about  the  same  length,  the
claw  is  slender,  its  length  two-thirds  the  length  of  the  last  joint.  Joints  one  to  four
are  almost  entu-ely  smooth,  with  the exception of  a  row of  hairs  at  the  end of  the  fourth
joint  ;  joints  five  and six  are  furnished with  numerous  spines,  the  last  four  joints  showing
hairs  only  at  the  distal  extremity.  The  spines  of  the  four  last  joints  (figured  on  PI.  II.
fig.  8)  are  of  a  very  irregular  shape,  and  not  very  numerous,  their  numbers  being  re-
spectively  10,  8,  5,  7.  The  spines  of  the  claw  are  not  very  strong.

The  legs  are  three  times  as  long  as  the  body  (36  mm.  in  a  body  of  12  mm.).  The
second  joint  is  longer  than  the  first  and  third,  and  swollen,  as  is  always  the  case  in  the
females.  The  fourth  joint  is  also  very  considei'ably  swollen  (with  the  ovaries),  the  fifth
and  the  sixth  joints  are  nearly  of  the  same  length,  and  a  little  longer  than  the  fourth  ;
of  the two tarsal  joints,  which are  together  nearly  two-tlmxls  the length of  the sixth  joint,
the  first  is  longer  than  the  second  (PL  XV.  fig.  10).  The  claw  is  half  the  length  of  the
second  tarsal  joint,  auxiliary  claws  are  wanting.  The  fourth  joint  of  the  leg  is  sjjarsely
hairy,  the  fifth  a  little  more  so,  the  sixth  is  very  haiiy  and  shows  some  strong  spines  at
the  extremity,  the  two  tarsal  joints  are  covered  with  very  minute  hairs.  The  genital
openings are large and easily seen.

Habitat.  —  Of  this  species  two  females  were  dredged  along  with  Nymphon  longi-
coxa, east of Auckland.

Station  168.  July  8,  1874.  Lat.  40°  28'  S.,  long.  177°  43'  E.  Depth,  1100
fathoms.  Bottom  temperature,  2'0°  C.  Sea  bottom,  grey  ooze.

Observations. — Nymphon longicoxa and Nymp>1ion compactum were obtained from
a  depth  of  1100  fathoms.  Nymphon  longicoxa  shows  rudimentary  eyes,  those  of
Nymphon comp>actam are quite obsolete. Nymphon longicoxa is one of the most slender,
Nymp>hon compactum one of the stoutest species dredged by the Challenger. In the one
the  auxiliary  claws  are  wanting,  whereas  small  ones  are  present  in  Nymp>hon  longicoxa,
and in every other res23ect they are as widely difi"erent as two species of the same genus of
Pycnogonids can be. Nymphon compactum shows some relationship to Nymphon strcemii.
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Kr.,  but  my  species  may  be  readily  distiuguislied  by  its  very  short  cephalic  segment,
the absence of auxiliary claws, of eyes, &c.

Nymphon  meri'dionale  ,  n.  sp.  (PL  III.  figs.  4-8).
Diagnosis.  —  Body  slender  and  smooth,  legs  not  very  hairy,  slender  ;  eyes  four,

distinct  ;  auxiliary  claws present  ;  second joint  of  the palpi  longer  than the third  ;  second
joint of the legs elongated, second tarsal  joint of the leg shorter than the first.

Description.  —  The  body  of  this  species  is  slender,  the  lateral  processes  are  widely
separated with  the exception of  the lateral  process  of  the first  leg,  and the small  process
of  the  ovigerous  leg.  The  proboscis  is  cylindrical,  its  length  is  almost  one-third  of  the
length  of  the  body.  The  cephalothoracic  segment  with  the  base  of  the  mandibles  is
considerably  swollen,  very  large,  longer  than  the  two  following  segments  united.  The
eyes  are  distinct,  four,  placed  round a  small  conical  tubercle.  The  abdomen is  small.

The  mandibles  are  very  long  and  robust.  The  first  joint  is  a  little  curved,  and  longer
than  the  rostrum,  the  second  joint  is  also  large,  and  furnished  with  very  strong  claws
(PL  III.  fig.  5).  The  movable  claw  is  longer  and  more  deeply  curved  than  the  immovable
one  ;  both  are  furnished  with  a  row  of  blunt  and  strong  spines.  The  immovable  claw
shows numerous hairs which are also observed at the base of the movable one. The palpi
are very long, the second joint is the longest, the third reaching farther than the rostrum,
the fourth and the fifth furnished with numerous hairs, and about the same length.

The  ovigerous  legs  are  comparatively  small  in  the  single  specimen  dredged  Ijy
the  ChaUeuger,  which  I  think  is  a  male  not  yet  fully  grown.  The  fifth  joint  is  the
longest  ;  the  four  last  joints  are  furnished  with  very  numerous  denticulated  spines,
their  numbers  being  respectively  17,  16,  13,  13.  These  spines  are  comparatively  small  ;
they  are  elongated,  and  densely  denticulated  (PL  III.  fig.  6).  The  claw  is  not  very  long,
and  is  furnished  to  the  end  with  a  row  of  short  and  blunt  spines.  All  the  joints  of  the
ovigerous  legs  are  smooth,  with  the  exception  of  a  few  hairs  placed  at  the  extremity  of
the fourth and tenth joints.

The  legs  are  long  and  slender  ;  the  specimen  of  6i  mm.  shows  legs  of  21^  ram.
The  second  joint  is  more  than  twice  as  long  as  the  third  ;  the  sixth  joint  is  the
longest,  the  second  tarsal  joint  is  shorter  than  the  first  (PL  III.  fig.  7),  the  claw  is  very
small,  the  accessory  claws  are  half  as  long  as  the  claw  (fig.  8)  ;  longer  hairs  are  placed
at  the  extremity  of  every  joint,  shorter  ones  cover  the  outer  joints  all  over,  and  are  a
great  deal  less  numerous  on  the  inner  joints.  The  genital  openings  I  could  not  observe.

Habitat.  —  The  only  specimen  was  dredged  in  the  Antarctic  Ocean,  at  Station  153.
February  14,  1874.  Lat.  65°  42'  S.,  long.  79°  49'  E.  Depth  of  the  sea,  1675  fathoms.
Sea bottom, mud.

Observations.  —  This  is  the  most  southern  species  of  Nymphon  (of  Pycnogonids  in
general)  hitherto  observed.  I  think  this  form  is  closely  related  to  Nymphon  gracilipies,
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from  Kerguelen  ;  yet  the  two  species  may  easily  be  distinguished  from  each  other
by  the  form  of  the  oculiferous  tubercle,  by  the  length  of  the  claws  of  the  mandibles,
and  by  the  length  of  the  legs,  which  are  in  Nymphoii  ffracilipes,  Miers  (after  Bohm),
five  times  as  long  as  the  body.  It  is  remarkable  that  this  species  living  at  a  depth
of 1675 fathoms should have normally developed eyes.

Nymiilion  grossipes,  0th.  Fabr.  sp.,  (PI.  III.  figs.  9-12  ;  PI.  IV.  fig.  1).
Pycnogonum grossipes, 0th. Fabr., Fauna Grcenlandica, p. 229, 1780. •
Nymphon grossipes, 0th. Fabr., Kioyer, Bidrag til Kundskab, Naturk Tidskr. N. R., vol. i.

p. 108, 1845.
Nymphon grossipes, 0th. Fabr., Wilson, Pycnogonida of Xew England, Transactions Con-

necticut Acad., vol. V. p. 21, 1880.
Description.  —  The  body  of  this  species  is  slender  and  almost  smooth,  the  lateral

processes  are  widely  separated,  with  the  exception  of  the  small  lateral  j)rocesses  of  the
ovigerous  legs,  and  those  of  the  first  pair  of  true  legs,  between  which  no  interval  is
observed.  The  proboscis  is  not  very  long,  cylindrical,  a  little  swollen  at  the  extremity.
The cephalothoracic segment is longer than the rostrum, swollen considerably at the base
of  the  mandibles.  The  abdomen  is  small.  The  oculiferous  tubercle  is  very  prominent,
conical,  acute.  The  eyes  are  four,  large  (PI.  IV.  fig.  1).

The mandililes have a long basal joint, which is longer than the proboscis and narrower ;
the  second  joint  is  not  very  long  ;  the  claws  are  short,  not  very  hauy,  but  armed  with
numerous  equi-distant  spines  (PI.  III.  fig.  10).  The  two  mandibles  are,  in  the  three
specimens  procured,  strongly  divergent.  The  palpi  are  not  very  slender,  nearly  one-half
as long as the proboscis, with the second joint not c[uite as long as the third, and the fifth
longer  than  the  fourth,  furnished  with  numerous  hairs  at  the  end  of  the  third  joint,  on
the fourth, and on the fifth joint.

The  ovigerous  legs  of  the  males  (PI.  III.  fig.  9)  are  long,  more  than  one-half  longer
than  the  body,  the  fourth  joint  is  the  longest,  the  fifth  nearly  as  long,  all  the  joints  are
covered  with  very  small  perpendicular  hairs.  The  spines  of  the  fom*  last  joints  are  small,
but  numerous  and  elongated,  sharply  serrated  (PI.  III.  fig.  11).  The  claw  is  small,  with
numerous thin sjiines.

The  ovigerous  legs  of  the  female  are  much  shorter  ;  8  mm.  in  a  female  of  7  mm.
The  relative  length  of  the  joints  is  the  same  as  in  the  male.  The  hairs  are  much  smaller.
The  numbers  of  the  denticulated  spines  on  the  four  last  joints  are  respectively  18,  17,  16,
14.  There  are  about  sixteen  very  slender  and  pointed  spines  at  the  claw.

The legs are long and slender, nearly five times as long as the body ; a male of 8 mm.
has  legs  of  38  mm.  The  joints  are  sparsely  hairy,  with  a  row  of  stronger  hairs  at  the
junction  of  two  joints  ;  the  second  joint  is  twice  as  long  as  the  first  ;  the  sixth  joint
is  by  far  the  longest.  The  first  tarsal  joint  is  longer  than  the  second,  which  is  armed  with

' The figures on Plates III. and IV. belonging to this sjiecies are marked, N. armatum, n. sp.
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ca row of  very  strong hairs  placed between the thinner  ones  (fig.  12).  The auxiliary  claws
are longer than half the length of the claw.

The  one  female  specimen  shows  large  genital  openings  on  the  second  joint  of  every
leg ; the two males have the openings a great deal smaller, and only on the six hind legs.
The  female  is  immature.  Its  length  is  7  mm.,  that  of  the  males  8  mm.

Habitat.  — Of this species three specimens were dredged along with Nymplion hvevU
collum, south of Halifax.

Station  49.  May  20,  1873.  Lat.  43°  3'  N.,  long.  63°  39'  W.  Depth,  83  fathoms.
Bottom  temperature,  1"6°  C.  Sea  bottom,  gravel,  stones.

Observations.  —  The  specimens  of  this  species  have  long  been  considered  by  me  as
closely  related  to,  yet  distinct  from  the  Nymplion  grossipes,  0.  Fabr.  When  I  first
examined  this  species,  and  made  the  drawings  as  figured  on  Plate  III.,  I  knew
Nymphon  grossipes  only  by  the  description  of  Kroyer.  Since  that  time  Mr  Wilson's
paper  was  published  (March  1880),  and  as  soon  as  I  read  his  description  of  Nymphon
grossipes,  I  almost  felt  sure  that  he  had  examined  specimens  quite  identical  with  mine,
and  had  rightly  considered  them  as  Nymphon  grossipes.  Lately  I  have  had  an  oppor-
tunity of  comparing the specimens of Nymphon grossipes dredged during the Challenger
cruise  with  others,  undoubtedly  belonging  to  the  same  species,  collected  during  the  two
cruises  of  the  Dutch  schooner  "  Willem  Barents  "  in  the  Barents  Sea.  As  there  are
however  a  few  differences  to  be  pointed  out,  it  would  perhaps  be  better  to  consider  the
Challenger  specimens  as  forming  a  variety  of  this  species,  yet  I  hesitate  to  make  such  a
proposal,  as  it  is  impossible  to  settle  these  questions  without  large  collections  from  the
same, or about the same, localities.

Nymphon  brevicollum,  n.  sp.  (PI.  III.  figs.  13-15,  PI,  XV.  figs.  12,  13).
Diagnosis.  —  Body  not  very  slender  ;  legs  slender,  smooth  ;  neck  short  ;  a  small

interval  between  the  attachment  of  the  ovigerous  leg  and  the  first  true  leg  ;  intervals
between  the  lateral  processes  short  ;  oculiferous  tubercle  blunt  ;  second  joint  of  paljji
longer  than  third,  second  joint  of  the  legs  longer  than  first  and  third,  second  tarsal
joint  shorter  than  the  first.  Auxiliary  claws  present.

Description.  —  The  proboscis  of  this  species  is  comparatively  large  and  nearly
cylindrical.  The  neck  is  short,  yet  the  segment  formed  by  the  conjunction  of  the
cephalic  and  the  first  thoracic  segment  is  tolerably  large,  there  being  also  an  interval
(longer in the females than in the males) between the ovigerous leg and the first true leg.
The abdomen is small. The oculiferous tubercle rounded and small, with four brown eyes.

The  mandibles  vary  considerably  ;  they  often  have  the  first  joint  shorter  than  the
rostrum,  the  second  joint  comparatively  long,  the  claws  long  also,  armed  with  numerous
small spines. Those of the males are more slender than those of the females.

The  palpi  are  very  slender  ;  the  first  and  second  joint  forming  in  the  females  a  right
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angle  with  tlie  proboscis.  The  second  joint  is  very  long,  much  longer  than  the  third.
The fourth  and fifth  are  nearly  equal,  shorter  than the third  joint,  together  nearly  as  long
as  the  second.  The  hairs  on  the  first  three  joints  are  few,  on  the  last  two  numerous,
closely  adhering  to  the  joints.  The  palpi  of  the  males  show  the  same  length  relatively
to  the  joints,  but  they  are  more  parallel  with  the  direction  of  the  proboscis.

The  ovigerous  legs  are  slender,  only  a  little  longer  than  the  body  in  the  female.  The
fourth and fifth joints  are nearly  of  the same length,  the sixth shorter.  The four last  joints
are  strongly  bent,  and  describe  a  spiral.  The  denticulated  spines  are  long  and  slender,
their  numbers  being  respectively  17,  14,  11,  13.  The  claw  is  very  large,  and  furnished
with  numerous  small  spines  (PI.  III.  fig.  14).  The  first  four  joints  are  almost  smooth,
the  number  of  hairs  increasing  from  the  fifth  to  the  tenth  joint,  specially  large  hairs
being placed at the end of the joints.

In  the  males  the  ovigerous  legs  are  a  great  deal  longer,  nearly  11  mm.  when  the
body  is  6  mm.  ;  the  fourth  joint  is  curved  ;  the  fifth  forms  an  angle  with  the  fourth,  is
very  long,  and  shows  a  rudimentary  articulation  (PI.  XV.  figs.  12,  13)  at  two-thirds  of  the
length  of  the  joint  from  the  l)eginning  ;  the  sixth  joint  is  short,  but  swollen  ;  the  four
last  joints  and  claw  as  in  the  female,  the  denticulated  spines  being  more  numerous,  and
respectively  19,  IG,  12,  15.

The  legs  of  the  females  are  more  than four  times  as  long as  the  body  (being  31  mm.
long  when  the  body  is  7  mm.).  The  second  joint  is  considerably  swollen,  as  is  the
fourth,  which  contains  the  ovary  ;  the  fifth  joint  is  longer  and  thinner  than  the
fourth,  and  the  sixth  than  the  fifth.  The  first  tarsal  joint  is  longer  than  the  second,
the  auxiliary  claws  are  two-thirds  of  the  length  of  the  claw.  The  fourth  and  fifth  joints
are  almost  smooth,  with  the  excej)tion  of  some  strong  hairs  on  the  fifth  joint,  and  a  row
of  smaller  spines  at  the  extremity.  On  the  sixth  joint  the  number  of  hairs  increases
towards the extremity  ;  the two last  joints  have a large number of  rather  strong hairs.

The  leg  of  a  male  of  6  mm.  is  about  25  mm.  The  leg  is  a  great  deal  more  slender,
especially  the  second  and  fourth  joints,  but  the  relative  length  of  the  joints  is  the  same.
The  auxiliary  claws  of  the  males  are  a  great  deal  shorter  than  those  of  the  females,  their
length  never  reaching  half  the  length  of  the  claw,  and  often  being  much  shorter.  The
genital  openings  of  the  females  are  much  larger  than  those  of  the  males.  In  the  females
they are found on all  the legs,  in the males they are wanting on the first  pair  of  legs.

Habitat. — With the foregoing species, south of Halifax.
Station  49.  May  20,  1873.  Lat.  43°  3'  N.,  long.  63°  39'  AV.  Depth,  83  fathoms.

Bottom  temperature,  1'8°  C.  Sea  bottom,  gravel.
Observations.  —  Of  this  species  eight  specimens  were  dredged  by  the  Challenger.  Of

these  five  are  females.  Of  the  three  males  one  is  furnished  with  eggs.  These  specimens
agree  perfectly  as  to  the  relative  lengths  of  the  joints  of  the  palpi,  and  of  the  tarsal
joints  of  the  legs,  so  that  these  characteristics  are,  for  this  species  at  least,  really  dis-
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tinguisliing  features  ;  these  marks,  together  with  the  structure  of  the  first  segment  of
the  body,  of  the  oculiferous  tubercle,  &c.,  make  this  species  oue  of  the  most  sharply-
characterised forms of the genus.

Nymphon  brachyrhynchus,  n.  sp.  (PL  IV.  figs.  2-7).
Diagnosis.  —  Body  not  very  slender,  smooth  ;  legs  hairy.  Proboscis  short.  Man-

dibles  large.  Second  joint  of  palpi  a  little  shorter  than  third.  Second  tai-sal  joint  of
the  leg  longer  than  first.  Auxiliary  claws  small.

Description.  —  The  body  of  this  species  is  not  very  slender  ;  yet  there  are  distinct
(but  small)  intervals  between  the  lateral  processes  of  the  body.  The  proboscis  is  short,
the  segment  formed  by  the  conjunction  of  the  cephalic  and  the  first  thoracic  segment  is
also short, as well as the following thoracic segments. The abdomen is comparatively large
and  robust.  The  oculiferous  tubercle  is  small  and  blunt,  the  eyes  are  four  in  number,
small,  and  not  very  distinct,  light  brown.  The  body  is  quite  smooth.  The  length  of  the
female is nearly 7 mm., that of the male 6 "5 mm.

The mandibles are large.  The first  joint is  almost as long as the proboscis,  the second
joint  curved  and  long,  the  claws  long  also.  These  claws  are  curved  and  furnished  with
numerous  teeth  ;  they  are  more  numerous  and  smaller  on  the  immovable  than  on  the
movable  claw  (PI.  IV.  fig.  -4).  The  two  claws  when  closed  meet  along  their  whole  length,
the tips only crossing for a small extent.

The  palpi  (PL  IV.  fig.  5)  are  very  slender,  more  than  twice  as  long  as  the  proboscis.
The  thii'd  joint  is  longer  than  the  second,  the  fourth  again  longer  than  the  third,
the  fifth  much  more  slender,  but  almost  as  long  as  the  second.  Hairs  ai'e  scarce  on  the
second,  not  very  numerous  on  the  third  joint,  more  numerous  on  the  fourth,  and  very
numerous on the fifth joint.

The ovigeroiis legs of the males are more than 10 mm. long ;  the fourth joint slightly,
the fifth strongly curved and very long, the sixth joint short ;  the four last joints are short
and  wound  up  spirally.  Small  hairs  are  placed  vertically  on  the  fifth  and  sixth  joints,
larger  ones  at  the  extremity  of  the  joints.  The  denticulated  spines  greatly  resemble
those of Nymphon longicoxa, though they are a little flatter ; their numbers are respectively
13,  9,  7,  7.  The  spines  of  the  claw  are  small  and  not  very  numerous  (PI.  IV.  fig.  6).

The  ovigerous  leg  of  the  female  is  a  great  deal  smaller  :  a  female  of  7  mm.  in
length, has ovigerous legs of 8 "5 mm. The foiu'th and the fifth joints especially are much
shorter,  and  the  latter  are  quite  straight.  The  denticulated  spines  of  the  four  last  joints
are  more  numerous  than  in  the  males;  they  are  14,  12,  10,  9,  which  numbers,  however,
vary  slightly  for  the difiierent  specimens.  The claw with its  spines is  like  that  of  the male.

The legs are slender,  those of  a male of  6"5 mm. nearly 25 mm.,  those of  a female of
7 mm. nearly as long (25*5 mm.). The second joint is more than thrice as long as the third,
the  fourth  and  the  fifth  nearly  of  the  same  length,  the  sixth  almost  once  and  a  half  the
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length  of  the  fifth.  The  two  tarsal  joints,  of  which  the  second  is  longest,  describe  a  slight
curve  ;  the  claw  is  large,  the  auxiliary  claws  are  very  small  (PI.  IV.  fig.  7).  Beginning
at the fourth joint the numl)er of hairs regularly increases down to the end of the leg.

The  legs  of  the  females  show  the  second  and  fourth  joints  considerably  swollen.  In
the  females  the  genital  pores  are  large,  and  to  be  found on  every  leg  ;  in  the  males  they
are much smaller, and occur only on the two hind pairs of legs.

Habitat.  —  A  large  number  of  specimens  of  this  species  was  gathered  in  Cliristmas
Harbour,  Kerguelen.  There  are  a  gi-eat  number  of  females  with  the  ovaries  swollen  ra
the  fourth  joint  of  the  leg  ;  a  great  many  males  with  and  without  eggs  or  larvse  on  their
ovigerous legs.

The  specimens  were  dredged  at  a  depth  of  45  to  120  fathoms.  (January  29,  1874.
Ofi"  Christmas  Harbour.  Depth,  120,  105,  and  45  fathoms.)

Observations.  —  This  fine  species  shows  very  characteristic  marks,  and  cannot  easily
be  confounded with  other  species.  In  some respects  it  shows a  resemblance  to  Nymphon
strcemii of Kroyer.

Nymiyhon  fuscum,  n.  sp.  (PI.  IV.  figs.  8-11).
Diagnosis.  —  Body  and  legs  very  slender.  Cephalic  segment  of  the  body  large,

occasioned  by  the  length  of  the  so-called  neck.  Second  joint  of  the  palpi  the  longest  ;
second  joint  of  the  leg  three  times  as  long  as  first  ;  tarsal  joints  of  leg  nearly  equal.
Accessory claws present.

Description.  —  In  this  species  the  body  is  again  extremely  slender.  The  proboscis  is
short,  the  mouth  small.  Of  the  cephalothoracic  segment  the  so-caUed  neck  is  long,  the
segment  itself  is  not  very  long,  there  being  no  interval  between  the  ovigerous  leg  and
the  first  true  leg.  Between  the  true  legs  the  intervals  are,  on  the  contrary,  very  great.
The  abdomen  is  minute.  The  eyes  are  very  large,  covering  almost  the  entire  surface  of
the short and blunt oculiferous tubercle.

Of  the  mandibles,  the  first  joint  is  longer  than  the  proboscis,  the  second  is  compara-
tively  short,  and  so  are  the  claws.  The  movable  claw  is  a  great  deal  more  slender
than  the  immovable  one,  the  latter  is  furnished  with  larger  teeth,  which  are  not  so  acute
as  the smaller  ones of  the movable  claw (PI.  IV.  fig.  9).

Of  the  palpi  the  second  joint  is  the  largest,  the  fourth  the  shortest  (PI.  IV.  fig.  10).
The  last  joints  are  extremely  hairy,  but  hairs  are  also  to  be  found  on  the  second  and
third  joints.  The  palpi  are  not  very  long,  but  stout  ;  their  length  being  about  one-
half the length of the proboscis.

The  ovigerous  legs  of  the  males  are  very  characteristic,  forming a  very  elegant  curve.
The  fifth  joint  is  the  longest  and  the  most  strongly  bent,  the  sixth  joint  is  a  great  deal
shorter,  the  four  last  joints  are  very  short  ;  the  claw  is  short  and  furnished  with  very
rudimentary  teeth  (PL  IV.  fig.  11).  The  spines  of  the  four  last  joints  are  very  slender.
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but  they  are  almost  all  broken  at  the  extremity,  their  numbers  are  respectively  14,  14,
13,  13.  On  the  fourth  joint  hairs  are  scarce,  on  the  fifth  there  are  a  great  many  small
hairs  vertically  implanted  on  the  surface  of  the  joint,  the  hairs  of  the  sixth  and  the  four
last joints are also numerous : they are larger than those of the fifth joint.

The  legs  are  very  slender  :  in  a  male  of  8  mm.  their  length  is  nearly  32  mm.  The
second  joint  is  more  than  twice  as  long  as  the  third,  the  fifth  joint  is  only  a  little  longer
than  the  fourth  ;  the  sixth  is  once  and  a  half  as  long  as  the  fifth.  The  two  tarsal  joints
are  nearly  equal.  The claw is  short,  being one-third  the length of  the  last  joint  of  the  leg.
The  accessory  claw  is  not  half  as  large  as  the  claw.  The  first  joints  of  the  leg  are
nearly  smooth,  but  from  the  sixth  to  the  eighth  they  are  covered  with  very  small
rough hairs.

The  colour  of  this  species  is  a  dark  brown,  much  darker  than  is  the  case  with  the
other  species.  There  are  in  all  three  specimens,  of  these  two  are  mature  males  (one  fur-
nished  with  eggs),  the  third  is  a  very  small  one  with  broken  accessory  legs.  I  consider
it  a  young  male.  Genital  pores  I  observed  only  on  the  second  joint  of  the  two  last  legs.

Habitat. — This species was found off Kerguelen Island at a depth of 25 fathoms.
•  Station  149.  January  17,  1874.  Lat.  49°  40'  S.,  long.  70°  28'  E.  Off  Royal
Sound.  Depth,  25  fathoms.

Observations.  —  This  species  shows  a  certain  resemblance  to  Nymplion  gracilipes,
Miers.  Yet  there  are  too  many  small  differences  for  me  to  feel  justified  in  consider-
ing  the  two  forms  as  identical.  The  form  of  the  oculiferous  tubercle  is  not  as  figured
by  Bohm,  the  claws  of  the  mandibles  are  shorter  and  not  so  straight  as  in  Nymphon
gracilipes,  Miers  (after  Bohm,  Pycnogon.  des  Museums  zu  Berlin,  Monatsb.  der  K.
Akad.  der  Wiss.  zu  Berlin,  p.  170,  1879)  ;  the  length  of  the  fourth  joint  of  the  accessory
legs  is  different,'  the  length  of  the  two  tarsal  joints,  of  the  claw,  the  colour  of  the  whole
animal,  so  characteristic  in  my  Nymplion  fuscum,  is  quite  different  from  that  described
by  Bohm  (fast  weiss  bis  hellbraunhch,  Bohm,  loc.  cit.,  p.  172).  There  can  be  little
doubt, however, that these two forms are closely allied.

Nymphon  brevicaudatum,  Miers  (PI.  IV.  figs.  12,  13  ,  PI.  V.  fig.  1-5.  Nymphon
hispidum, n. sp., is marked on the plates).

Nymphon brevicaudatum, Miers, Ann. and Mag. of Nat. Hist., vol. xvi. p. 107, 1875 ; Crustacea of
Kerguelen Island, PhLL Trans. Lond., vol. cLxviii. (extra vol.) pp. 200-214, pi. xi. fig. 8, 1879.

Nymjphon horridum, Bohm, Pycnogoniden des Museums zu Berlin, Monatsber. der K. Akad.
der Wiss. zu Berlin, 1879, p. 172, taf. i. fig. 3-3/

Description.  —  The  body  of  this  species  is  very  robust,  and  has  the  lateral  processes
scarcely  separated.  The  proboscis  is  comparatively  short  and  bears  a  smaU  mouth  ;  the

1 Bohm, loc. cit, taf. i. fig. \d, represents the sixth joint of the ovigerous leg as furnished with denticulated spines. Of
course this is a mistake.

(ZOOL.  CHALL.  EXP.  PART  X.  1881.)  K  7
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first segment of the body is considerably swollen at tlie base of the mandibles, constricted
posteriorly,  and  shows  a  faint  line  at  the  beginning  of  the  first  true  thoracic  segment.
The  abdomen  is  comparatively  long.  The  upper  surface  of  the  body  is  armed  with
numerous  spines,  forming  in  the  middle  of  the  segments  star-like  groups  (PI.  IV.  fig.  12),
and  scattered  more  ii-regularly  on  the  lateral  processes  ;  near  the  end  of  these  a  row
of  stronger  spines  is  observed.  The  oculiferous  tubercle  is,  especially  in  the  females,
highly  elevated,  and  shows  four  dark  eyes  separated  by  a  cross-like  spot.  The  oculiferous
tubercle  is  placed  on  the  cephalic  part  of  the  first  segment,  between  the  two  ovigerous
legs.

The  mandibles  are  very  long,  the  first  joint  being  much  longer  than  the  pi'oboscis  ;
the  second  joint  is  shorter  and  strongly  curved,  the  claws  being  placed  almost  trans-
versely  before  the  mouth.  The  immovable  claw  is  more  strongly  curved  than  the
movable  one  ;  the  spines  on  the  claws  are  numerous,  but  they  are  almost  equal  and  of
the  same length.  Both  joints  are  covered  with  numerous  small  hairs,  stronger  ones  being
found  at  the  end  of  the  first  joint  (PI.  V.  fig.  2).

The  palpi  are  not  very  hairy.  The  second  joint  is  by  far  the  longest,  the  fourth  is
the  shortest,  the  fifth  very  slender.  The  whole  length  of  the  palpus  is  about  twice  the
length of  the  proboscis  (PL  V.  fig.  1).

The  ovigerous  legs  of  the  males  are  not  quite  so  long  as  the  body.  The  fifth  joint
is  the  longest,  and  is  considerably  swollen  at  the  extremity,  the  sixth  joint  is  a  great  deal
shorter, the seventh to the tenth joints are very short,  the claw almost of the same length
as  the  last  joint.  The  ovigerous  legs  are  very  strongly  bent  and  not  very  hairy.  The
denticulated  spines  of  the  four  last  joints  are  sharply  serrated  and  not  numerous,  their
numbers  being  respectively  3,  3,  2,  3  (PI.  V.  figs.  3,  4).  The  claw  is  furnished  with  a
row of acute spines.

The  ovigerous  legs  of  the  females  are  still  shorter  than  those  of  the  males.  The  ■
relative  length  of  the  joints  is  the  same,  but  the  fifth  joint  is  not  swollen  at  the
extremity.  The  leg  is  not  curved  as  is  the  case  with  that  of  the  male.

For  a  species  of  Nymplion  the  true  legs  are  uncommonly  short  :  a  female  of  6  mm.
has  a  leg  of  only  14  mm.  The  second  joint  is  not  quite  twice  as  long  as  the  first  or
third,  the  three  following  joints  are  almost  of  the  same  length  and  comparatively  robust,
especially  the  fourth  joint  of  the  female.  The  two  tarsal  joints,  the  second  of  which  is
the longer, are very slender and almost smooth, together about as long as the sixth joint.
The claw is about as long as one-third of the length of the second tarsal joint, the auxiliary
claws  are  very  small.  The  legs  are  very  hairy.  These  hairs  vary  greatly  in  size  and
strength,  and  are  not  placed  in  regular  rows.  The  dorsal  surface  of  the  leg  especially  is
covered  by  a  large  quantity  of  stronger  spines.  The  genital  pores  of  the  females  are  veiy
large  and  visible  on  the  second  joint  of  every  leg.  Those  of  the  males  are  small,  and
found only on the second joints of the two last legs.
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I  wish  to  point  out  as  a  very  interesting  peculiarity  of  this  species,  that  I  observed  a
female specimen with highly  developed ovaries  in  the fourth joint  of  its  legs,  which bears
a  distinct  egg-mass  on  its  ovigerous  leg.  The  shape  of  the  ovigerous  leg  is  almost
identical  with  that  of  a  male.  In  other  respects  it  looks  quite  like  a  female.

Habitat.  —  This  species  seems  to  abound  in  the  neighbourhood  of  Kerguelen  Island.
Miers  {he.  cit.,  p.  213)  only  says  that  several  specimens  were  collected  at  this  island,  but
Bohm  {he.  cit,  p.  177)  mentions  specimens  collected  in  Koyal  Sound,  Irish  Bay,  and
Great  Whale  Bay,  from a  depth  of  15  to  65  fathoms.

The  Challenger  brought  specimens  home  from  Station  149.  January  17,  1874.  Lat.
47°  40'  S.,  long.  70°  20'  E.  Oflf  Royal  Sound.  Depth,  25  fathoms.

January  20,  1874.  Eoyal  Sound.  Depth,  28  fathoms.
January  29,  1874.  Oflf  Christmas  Harbour.  Depth,  120  fathoms.
Observations.  — After  a  close  examination of  the  numerous  specimens of  this  Pycno-

gonid, I at first believed it to be different from the Nymphon horridtim of Bohm, so I o-ave
it  the  name  Nymphon  hispidum,  which  name  is  stUl  to  be  found  on  Plates  IV.  and
V.  of  this  Report.  After  a  renewed  examination,  and  having  acquired,  I  believe,  by
continuous  study  some  knowledge  of  the  relative  value  of  characteristic  marks,  I  think
there  can  be  no  doubt  about  the  identity  of  Bohm's  species  and  the  specimens  brouoht
home  by  the  Challenger.  Unfortunately  the  two  plates  are  printed  off,  and  thus  bear
the name originally proposed by me.

However,  the  name  proposed  by  Bohm  ought  also  to  give  place  to  another,  viz.,
that  of  Miers.  The  description  of  Mr  Mers  originally  published  was  too  short  and  insuf-
ficient,  therefore  Mr  Bohm  was  quite  justified  in  considering  his  specimens  as  distinct
and  proposing  for  them  the  new  name  Nymphon  horridum.  This  happened  in  1879.
In  the  same  year  Mr  Miers  published  a  more  detailed  description  with  figures,  which
made it certain that Bohm's, Miers', and my specimens belonged to the same species ; this
must,  I  think,  bear  the  name  originally  applied  to  it  by  Mr  Miers.

The Latest description of this author, however, is by no means exhaustive ;  his figures
are  very  small,  and  when  he  says  that  the  number  of  claws  at  the  end  of  the  leg  is  two,
it  is  evident that  he has not  studied the details  with a high enough power.

Bohm's  description  and  drawings  are  much  superior  to  those  of  Miers  ;  they  differ
from mine in the following respects : — On the dorsal surface of the body he figures rows of
hairs  between  the  different  segments,  whereas  I  observed  star-like  groups  of  hairs.  He
gives  the  mandibles  a  much  more  elongated  form,  and  furnishes  the  claws  with  very
irregular  teeth.  On  the  legs,  Bohm  says,  the  hairs  and  spines  are  arranged  in  regular
rows,  whereas  I  faded  to  obsei-ve  this  regularity.  The  two  tarsal  joints  as  figured  by
Bohm  are  nearly  of  the  same  length,  but  I  always  observed  that  the  second  was  much
longer  than  the  first.  Minor  differences  in  the  form  of  the  eyes,  distribution  of  the  hairs,
&c.,  it  is  unnecessary  to  discuss.  The  more  important  ones  which  1  have  pointed  out



52  THE  VOYAGE  OF  H.M.S.  CHALLENGER.

must  perhaps  partly  be  attributed  to  inaccuracy  ;  they  may  have  been  occasioned  by  the
circumstance  that  Bohm's  material  was  much  more  limited  than  mine.  Bohm  doubts
whether  he  has  a  male  example  or  not,  whereas  I  had  a  dozen  at  my  disposal,  five  of
which were furnished with eggs.

Nymphon  ijerlucidum,  n.  sp.  (PI.  V.  figs.  6-10).
Diagnosis.  —  Body  and  legs  very  slender,  pellucid  and  smooth.  Second  joint  of  the

palpi  elongated,  much  longer  than  the  third.  Second  joint  of  the  feet  more  than  twice  as
long  as  the  third.  First  tarsal  joint  uncommonly  short.  Accessory  claws.

Description.  —  This  is  a  very  small  and  a  very  fine  species,  the  most  transparent
form  of  Nymjyhon  I  ever  observed.  The  proboscis  is  robust,  yet  very  long,  much  longer
than  the  first  segment  of  the  body.  There  is  no  interval  between  the  lateral  process
of  the  ovigerous  leg  and  that  of  the  first  true  leg,  but  the  intervals  between  the  other
lateral  processes  are  very  large.  The  abdomen  is  small.  The  eyes  are  obsolete  :  a  very
small  tubercle without pigment is  all  that is  to be seen.

The  mandibles  have  the  first  joint  as  long  as  the  proboscis,  the  second  small  with
very  long  claws,  the  immovable  claw  is  strongly  curved  at  the  extremity.  The  number
of  spines  on  these  claws  is  much  more  limited  than  in  any  of  the  other  species  of
Nymphon,  being  four  on  the  movable  claw  and  only  five  on  the  immovable  one.
The  mandibles  are  scarcely  hairy  :  a  few  stronger  hairs  are  observed  at  the  end  of  the
first  joint,  and again  at  the  origin  of  the  movable  claw.

The  palpi  are  not  very  long,  once  and  a  third  as  long  as  the  proboscis.  They  are
slender,  the  second  joint  being  comparatively  much  longer  than  the  third  joint,  and
nearly  as  long  as  the  three  last  joints  together.  They  are  covered  with  very  small  hairs.

The  ovigerous  legs  are  short  :  4^  mm.  in  a  male  of  5  mm.  ;  the  fifth  joint  is  the
longest,  considerably  swollen  at  the  extremity  ;  the  sixth  is  a  great  deal  shorter  and
feebly  bent;  the  four  last  joints  are  very  short,  the  claw  being  half  the  length  of  the  last
joint.  The  difi"erent  joints  are  covered  all  over  with  very  minute  hairs.  The  spines  of
the  four  last  joints  are  broad,  Ijut  very  small  and  almost  show  the  hand  form  (PI.  V.
fig.  9).  They  are  not  very  numerous,  their  numbers  being  respectively  7,  4,  4,  5.  The
claw  is  furnished  with  some  small  spines  (PI.  V.  fig.  8).

The  legs  are  slender,  but  not  very  long,  only  two  and  a  half  times  as  long  as  the
body.  The  second  joint  is  twice  as  long  as  the  first  and  third  ;  the  fifth  is  longer  than
the  fourth,  and  the  sixth  is  the  longest.  The  two  tarsal  joints  are  highly  characteristic
on  account  of  the  shortness  of  the  first,  and  the  strong  spines  placed  along  that  side  of
the  second which  is  oj)posite  the  claw.  '  The  length  of  the  accessory  claws  is  not  half  the
length  of  the  claw.  The  legs  are  covered  with  small  hairs,  stouter  ones  being  placed  on
the  fifth  and  sixth  joints,  and  at  the  end  of  the  joints.  I  have  figured  the  two  tarsal
joints  in  fig.  1  0,  Plate V.
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The only specimen of this species collected by the Challenger is a male furnished with
genital pores on the second joint of the two last legs.

Habitat.  — This  small  species  was  dredged during the  Challenger  Expedition between
Celebes and Halmahera.

Station  196.  October  13,  1874.  Lat.  0°  48'  S.,  long.  126°  58'  E.  Depth,  825
fathoms.  Bottom  temperature,  2'4°  C.  Sea  bottom,  rock.

Observations.  —  This  fine  species  is  highly  interesting,  being  among  the  slender
species  of  Nymphon,  the  only  one  in  which  the  form  of  the  two  last  joints  of  the  leg-
shows  a  remarkable  likeness  to  that  of  the  same  joints  of  most  other  genera  of  Pycno-
gonida.  This,  however,  is  not  the  only  characteristic  point  ;  a  second  is  that  the  claws
of  the  mandibles  are  not  armed  with  a  row  of  very  numerous  spines  as  in  the  other
species  of  Nymphon,  but  only  with  three,  four,  or  five  spines.  The  species  is  bUnd,  yet
the  depth  from  which  it  was  brought  up  was  only  825  fathoms,  whereas  Nymphon
meridionale,  Hoek,  e.g.,  lives  at  a  depth of  1674 fathoms and has four  distinct  eyes.

Ascorhynchus,  G.  0.  Sars.

Ascorhynchtis  glaber,  n.  sp.  (PL  VI.  figs.  5-9  ;  PI.  XV.  fig.  16).
■  Diagnosis.  —  Proboscis  one-third  of  the  total  length  of  the  body.  Abdomen  half  as

long as  the proboscis.  Body and legs  almost  entu'ely  smooth,  with  the exception of  three
strong spines placed dorsally on the hinder margin of the first three thoracic segments.

Description. —

The  body  of  this  beautiful  species  is  strong,  yet  comparatively  slender,  with  great
intervals  between  the  lateral  processes.  The  proboscis  is  very  stout,  pyrifonn,  distinctly
triangular  in  transverse section ;  each of  the three sides  of  the proboscis  is  longitudinally
fuiTowed  in  the  middle  ;  at  its  extremity  the  proboscis  is  sharply  pointed,  the  mouth  is
small  and  triangular.  The  proboscis  is  distinctly  divided  into  a  fore,  middle,  and  hinder
part,  the  latter  tapering  towards  the  extremity,  where  it  articulates  with  the  cephalo-
thorax  (PI.  XV.  fig.  16).  The  length  of  the  cephalothoracic  segment  is  very  con-
siderable,  being  about  half  that  of  the  trunk.  Anterior  to  the  insertion  of  the  palpi  it  is  a
little  narrower,  and  at  the  front  part  it  bears  the  mandibles,  between  which  it  shows
a  small  azygous  knob.  On  the  dorsal  surface  a  sHght  elevation  is  observed  between  the
two palpi, whereas behind the middle, almost exactly between the two ovigerous legs, the
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same  surface  bears  a  very  high  conical  oculiferous  tubercle,  which  as  a  sense  organ  is
quite  rudimentary,  being  destitute  of  lenses,  pigment,  &c.  A  second  dorsal  conical
elevation  is  found  at  the  hinder  margin  of  tlie  cephalothorax,  and  similar  very  strong
spines  are  also  observed  at  the  hinder  margin  of  the  two  following  thoracic  segments
(PL  VI.  fig.  5).  At  the  point  where  these  thorns  arise  the  segments  are  a  great  deal
wider  than  the  anterior  part  of  the  following  segment.  The  abdomen  is  comparatively
long  but  very  narrow,  being  only  a  little  swollen  at  the  extremity.  The  lateral  pro-
cesses  for  the  attachment  of  the  ovigerous  legs  are  short,  those  for  the  true  legs
comparatively very long.

Both  specimens  of  this  species  brought  up  by  the  Challenger  are  furnished  with
three-jointed  mandibles.  Those  of  the  younger  specimen  bear  at  the  extremity  of  the
third  joint  slender  and  curved  claws  (PL  VI.  fig.  7)  ;  the  older  specimen,  on  the
contrary,  shows  rudimentary  straight  and  very  small  claws,  the  movable  claw  being
furnished  with  a  slender  thread  (PL  VI.  fig.  6).  The  latter  specimen  is  a  male,  and
there is no reason why it should not be considered as full-grown.

The  form  of  the  palpi  is  nearly  the  same  as  in  the  other  species  of  Ascorhynchus.
The  first  two  joints  are  extremely  small,  the  third  is  the  longest,  the  fourth  is  short,  the
fifth about twice as long, and narrow in the middle, the sixth is very short ;  of the seventh
to  the  tenth'  joints,  the  first  is  the  shortest,  the  second  the  longest.  With  the  exception
of some extremely small hairs on the last joints, the surface of the palpi is cj^uite smooth.

The  ovigerous  legs  have  the  fourth  joint  the  longest,  the  fifth  shorter  and  swollen
towards  the  extremity,  the  sixth  about  half  as  long  as  the  fifth  and.  yet  more
swollen towards the extremity ;  of  the four last joints the first  is  the longest,  and the claw
at  the  end  of  the  tenth  joint  is  extremely  small.  The  denticulated  spines  are  placed  in
difierent rows, each row showing spines of about the same size, whereas those of difi"erent
rows  vary  greatly  (PL  VI.  fig.  8).

Of  the  legs  the  first  pair  is  a  great  deal  less  developed  than  the  three  following  ;  its
total  length  is  only  30  mm.,  whereas  that  of  the  thuxl  pair  is  fully  39  mm.  Of  the  latter
leg  the  second  joint  is  twice  as  long  as  the  first  or  third  joint,  the  fourth  joint  is  the
longest,  the  fifth  joint  is  a  little  shorter  than  the  fourth,  the  sixth  again  a  little  shorter
than  the  fifth  ;  of  the  two  tarsal  joints  the  first  is  a  little  shorter  than  the  second,  the
claw  is  not  quite  half  as  long  as  the  second  tarsal  joint.  There  are  no  accessory  claws
(PL  VI.  fig.  9).  The  claw  of  the  first  leg  is  extremely  minute,  yet  distinct.  The  legs
are  almost  hairless  ;  yet  the  fourth  and  the  fifth  joints  cannot  be  called  smooth,  as
they  are  furnished  with  rows  of  knobs,  corresponding  with  the  knobs  I  observed  on  the
leg of Nymphon hamatum, Hoek.

The  animal  from  which  all  the  above  measurements,  &c,,  are  taken  is  a  male  ;  its
genital  orifices  are  found  ventraUy  on  the  second  joint  of  the  two  posterior  legs.  Its
colour is a beautiful orange-yellow.
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Habitat.—  This  interesting  species  was  dredged  during  the  Challenger  Expedition  at
Station  146.  December  29,  1873.  Lat.  46°  46'  S.,  long.  45°  31'  E.  Depth  of  the  sea,
1375  fathoms.  Bottom  temperature,  1-5°  C.  Sea  bottom,  globigerina  ooze.

Observations.—  This  species  is,  I  believe,  closely  allied  to  Ascorhynclms  abyssi,
G.  0.  Sars.  It  can,  however,  easily  be  distinguished  from  that  species.

1.  By  the  proboscis,  which  is  as  long  as  the  trunk  in  AscorJujnchtts  abyssi,  and  only
two-thirds the length of  the trunk in Ascorhynchus glaber.

2.  By  the  lateral  processes  of  the  body,  which  in  Ascorhynchus  abyssi,  "  vix,"  in
Ascorhynchus glaber are visibly longer than the breadth of the body.

3.  By  the  oculiferous  tubercle,  which  in  Ascorhynchus  abyssi  is  denticulate  and
placed on the fore part of the first segment, while in Ascorhynchus glaber it  is behind the
middle of the cephalothorax and quite smooth.

4. By its three- jointed mandibles.
5.  By  the  legs,  which  are  covered  with  short  hairs  and-  are  twice  as  long  as  the  body

in Ascoi^hynchus abyssi ; in Ascorhynchus glaber, on the contrary, they are almost smooth,
and are only once and a half as long as the body.

6.  By  the  length  of  the  body,  10  mm.  in  Ascorhynchus  abyssi,  and  26  mm.  in
Ascorhynchus glaber.

Ascorhynchus  mimitus,  n.  sp.  (PI.  VI.  figs.  10-16).
Diagnosis.  —  Proboscis  not  quite  one-third  of  the  total  length  of  the  body.  Abdomen

one-third  the  length  of  the  proboscis.  Body  and  first  joints  of  the  legs  furnished  dorsally
with numerous strong spines.

Description. —

The  body  of  this  nice  little  species  is  slender,  and  the  intervals  between  the  lateral
processes  are  great  (PI.  VI.  fig.  10).  The body and legs  are  almost  entirely  smooth,  single
hairs  being  found  only  at  the  distal  extremities  of  the  joints  of  the  legs.  The  proboscis
is triangular, almost of the same form as that oi Ascorhynchus glaber; it is distinctly divided
into  three  parts,  the  middle  part  being  considerably  swollen.  The  cephalothoracic  seg-
ment  is  comparatively  long,  being  as  long  as  the  remaining  part  of  the  body  including
the  abdomen.  The  ocuHferous  tubercle  is  situated  in  front  of  the  middle  of  the  cephalo-
thoracic  segment  and  is  much  elevated  ;  the  eyes  are  rudimentary.  A  distinct  knob  is
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to  be  seen  at  the  front  margin  of  the  segment  between  the  origin  of  the  two  mandibles.
The  three  following  thoracic  segments  are  short  ;  the  two  middle  segments  are
furnished  like  the  cephalothoracic  segments  dorsally  at  their  hinder  margin  with  an
elevated  prickle.  The  lateral  processes  which  sei-ve  for  the  insertion  of  the  legs,  are  of
considerable  length  ;  at  their  extremities  they  bear  a  strong  prickle,  which  is  not  quite
so long as those on the middle of the dorsal surface.

The  mandibles  consist  of  a  single  joint,  bearing  at  its  extremity  a  rudimentary
triangular second joint.

The  palpi  are  slender  and  comparatively  long;  the  first  two  joints  are  extremely
small,  the  third  joint  is  the  longest  ;  the  relative  length  of  the  other  joints  is  nearly  the
same  as  in  the  palpi  of  Ascorhynchus  glaher.  The  distal  extremity  of  the  fifth  joint  and
the  whole  surface  of  the  four  following  joints  show  on  the  one  side  numerous  hairs
of  the  curious  form  observed  and  described  by  Bohm  for  Ascorhynchus  ramipes,
Bohm  (sp.)  {Gnamptorhynchus-  ramipes,  Bohm)  (PI.  VI.  fig.  16).

The  ovigerous  legs  are  comparatively  short,  5  mm.  in  the  specimens  of  6  "4  mm.  The
first  joint  is  very  small,  the  two  following  are  a  Httle  longer,  the  fourth  and  fifth  are
very  long,  the  sixth  a  great  deal  shorter;  the  four  last  joints  (PI.  VI.  fig.  12)  are  very
short,  and  about  the  same  length,  the  claw  is  not  so  extremely  short  as  in  Ascorhyn-
chus  glaher.  The  denticulated  spines  are  placed  in  three  distinct  rows  (PI.  VI.  fig.  13).

The first  joints  of  the legs are furnished dorsally  with strong prickles,  like those of  the
dorsal  surface of  the body and the lateral  processes.  The first  joint  of  the leg is  furnished
with  two,  the  second  joint,  which  is  but  little  longer  than  the  first,  with  a  single  prickle.
On  the  third  joint,  which  is  nearly  as  long  as  the  first,  no  pricldes  are  to  be  seen.  The
fourth  is  shorter  than  the  fifth  ;  the  latter,  tlic  longest  of  all,  is  also  a  little  longer  than
the  sixth  joint.  Of  the  two  last  joints  the  first  is  a  little  shorter  than  the  second  (PL
VI.  fig.  14).  The  claw  is  longer  than  half  the  length  of  the  second  tarsal  joint.
Accessory  claws  are  wanting.  The  first  pair  of  legs,  which  is  much  feebler  than  the
three  following  pairs,  has  a  very  small  claw  (PI.  VI.  fig.  15).

Both  specimens  of  this  species  collected  during  the  cruise  of  H.M.S.  Challenger  are
males.  I  observed  small  genital  pores  on  the  two  hinder  legs  at  the  place  which,  as
far  as  my  knowledge  goes,  they  invariably  occupy.  One  of  these  males  bears  larvae,
for the description of which see below.

Habitat. — The specimens of Ascorhynchris minutus were dredged in the neighbourhood
of Melbourne, at

Station  IGl.  April  1,  1874.  Off"  entrance  to  Port  Philip.  Depth,  38  fathoms.  Sea
bottom, sand.

Observations. — This species seems to be nearly allied to Ascorhynchis ramipes, Bohm
(sp.).  Yet  it  may  be  easily  distinguished  from  it  by  the  following  characteristics  :  —

1.  The  total  length  of  the  body  of  Ascorhynchus  ramipes  is  11  mm.,  of  the  proboscis
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3  mm.,  whereas  tlie  length  of  the  body  of  Ascorhynchus  ininutus  is  -only  6-4  mm.,  and
that of the proboscis 2 mm.

2.  The  abdomen  of  Ascorhynchus  ramipes  is  about  as  long  as  the  proboscis,  while
that of Ascorhynclms ininutus is nearly one-third the length of the proboscis.

3.  On  the  dorsal  surface  the  thoracic  segments  and  the  lateral  processes  in  Asco-
rhynchus ramipes show round knobs,  in Ascorhynchus minutus distinct  prickles.

4.  The  four  last  joints  of  the  ovigerous  legs  of  Ascorhynchus  ramipes  are  furnished
with a single row of denticulated spines; those oi Ascorhynchus minutus with three distinct
rows.  (I  think  this  difference  is  not  a  real  one  :  Bohm's  observation  and  description  wUl,
no doubt, in this respect, be found deficient.)

5.  The  first  true  leg  of  Ascorhynchus  ramipes  is  not  furnished  with  a  claw,  that
of  Ascorhynchus minutus has a small,  but distinct  claw.

Ascorhynchus  orthorhynchus,  n.  sp.  (PI.  V.  figs.  11-13;  PI.  VI.  figs.  1-4;  PL  XV.
figs. 14, 15).

Diagnosis.  —  Proboscis  almost  half  the  length  of  the  body.  Abdomen  not  quite  one-
third  the  length  of  the  proboscis.  Dorsal  surface  with  a  row  of  prickles,  also  the  lateral
processes.

Description. —
Length of the proboscis,
Length of the trunk,
Length of the abdomen.
Total length of the body, .
Length of the paljji,
Length of the thiixl leg,
Length of the ovigerous leg,

The  body  of  this  species  is  very  slender  and  almost  smooth.  The  proboscis  does
not  incline  to  the  ventral  side,  and  is  not  so  much  swollen  as  in  the  other  species  of
Ascorhynchus,  consequently  the  form  is  not  pyriform,  but  rather  club-shaped.  The
proboscis  shows  longitudinal  furrows  ;  the  mouth  is,  as  in  the  other  species,  triangular
and  very  small  (PL  XV.  fig.  14).

The  cephalothoracic  segment  is  comparatively  short,  being  only  half  as  long  as  the
proboscis  ;  the  mandibles  and  the  palpi  are  placed  on  distinct  prominences.  The
oculiferous  tubercle  is  elevated  and  conical,  and  furnished  with  four  distinct  eyes  ;  the
lateral processes for the ovigerous legs are very smaU, those for the first pair of true legs as
well as those for the following legs are of considerable size. The lateral processes of the true
legs are widely separated, thus contributing to the slender appearance of the whole body.
Posteriorly  the  cephalothoracic,  as  well  as  the  two  following  segments,  are  consider-
ably elevated dorsally, while the anterior part of the following segment is much narrower,

(ZOOU  CHALL.  EXP.  —  PART  X.  —  1881.)  K  8
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and  placed  lower  ;  these  tliree  elevations  bear  in  their  centre  strong  conical  prickles
(PI.  V.  fig.  11).  Similar  prickles,  though  a  little  smaller,  are  also  to  be  observed  dorsally
on the lateral processes close to the margin of the articulation with the leg.

The  mandibles  of  the  female  specimen  (the  only  one  procured)  are  small,  but
distinctly  three-jointed.  The  first  two  joints  are  extremely  slender  and  of  equal  length  ;
the  third  joint  (PI.  VI.  fig.  1)  is  very  small,  and  furnished  with  rudiments  of  claws
only.

The  i^alpi  are  very  slender,  and  ten-jointed.  The  first  joint  is  small,  the  second  —
correctly  observed  by  Bohm  in  Ascorhynchus  ramipes  —  much  smaller  still,  the  third  the
longest  of  all,  the  fourth  small,  the  fifth  not  quite  half  as  long  as  the  third,  the  sixth
about  the  same  length  as  the  fourth,  and  the  seventh  twice  as  long  as  the  sixth  ;  the
three  last  joints  decrease  regularly  in  length.  The  first  four  joints  are  nearly  smooth,
distinct  hairs  are  observed  towards  the  extremity  of  the  fifth  joint,  and  on  the  five
following  joints  (PI.  V.  fig.  13).  These  hairs  exhibit  the  curious  form  observed  by
Bohm  in  the  hairs  of  the  jDalpi  of  Ascorhynchus  ramipes;  they  are  also  found  in
Ascorhynchus  minutiis  (PL  VI.  fig.  16).

The  first  three  joints  of  the  ovigerous  legs  are  small,  the  fourth  is  the  longest  ;
the  fifth  and  sixth,  which  are  a  great  deal  smaller,  and  the  seventh,  which  is  extremely
small,  are  quite  straight.  The  last  three  joints  are  placed  at  right  angles  to  the  fore-
going.  All  the  joints  are  almost  entirely  smooth,  with  the  exception  of  a  few  hairs
towards  their  extremities.  The  claw  is  very  small.  The  denticulated  spines  on  the
four  last  joints  are  placed in  three  or  four  rows ;  their  form can be  viucterstood from the
drawing  in  fig.  3  of  Plate  VI.

The  legs  are  more  than  twice  as  long  as  the  body  ;  the  second  joint  is  twice
as  long  as  the  first,  the  third  is  as  long  as  the  first.  The  fourth  joint  is  considerably
swollen,  the  fifth  nearly  as  long  but  a  great  deal  narrower  than  the  fourth,  the  sixth
much  narrower  and  a  little  longer  also.  Of  the  two  tarsal  joints  the  second  is  longer
than  the  first  and  considerably  curved,  and  the  claw  is  nearly  half  as  long  as  the  second
tarsal  joint.  The  hairs  on  the  legs  are  very  small,  and  can  only  be  seen  with  the  micro-
scope.  Some stronger  hairs  are  placed  at  the  distal  ends  of  the  joints.

The  single  specimen brought  up  by  the  di'cdge  is  a  female  (having  the  fourth  joint  of
the legs swollen and the ovigerous legs feeble).  The genital  pores are not  very  small,  and
are  found  ventrally  at  the  end  of  the  second  joint  of  every  leg  (PL  XV.  fig.  15).
Judging  from  the  whole  exterior  of  the  animal,  it  is  a  full-grown,  or  nearly  fuU-grown,
specimen.

Habitat.  —  The  only  specimen  of  this  species  was  dredged  north  of  New  Guinea,  at
Station  219.  March  10,  1875.  Lat.  1°  50'  S.,  long.  146°  42'  E.  Depth  of  the  sea,
150  fathoms.  Sea  bottom,  mud.

Observations.  —  This  curious  form  of  Ascorhynchus  does  not  show  any  remarkable
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affinity  with  any  of  the  other  forms  of  Ascorhynchus  described.  Judging  from  the  shape
of  the  proboscis,  it  comes  nearest  to  some  of  the  species  of  Colossendeis.  Yet  in  that
genus  the  mandibles  in  the  full-grown  animal  have  totally  disappeared,  whereas  Ascor-
hynchus  orthorhynchus  in  all  probability  has  these  appendages  in  the  adult  state.  I
do  not  believe,  however,  as  I  have  said  before,  that  this  difference  is  in  reality  very
important,  especially since I have observed among the specimens of Colossendeis gracilis
one  furnished  with  long  three-jointed  mandibles,  while  these  appendages  were  totally
wanting in the other specimens of the same species.

Oorhynchus, n. gen.

Diagnosis.  —  Proboscis  ovate,  inserted  ventrally  on  the  cephalothorax  at  a  con-
siderable  distance  from  the  front  margin.  Mandibles  rudimentary  ;  palpi  nine-jointed.
Ovigerous  legs  ten-jointed,  the  four  last  joints  not  furnished  with  one  or  more  rows  of
denticulate spines.

Oorhynchus  aucUandicB,  n.  sp.  (PI.  VII.  figs.  1-7).
Diagnosis.  —  Oculiferous  tubercle  horizontally  directed  forwards.  Mandibles  repre-

sented by  single-jointed club-shaped bodies.  First  tarsal  joint  of  the  legs  extremely  small,
auxiliary  claws  wanting.  Abdomen  very  long,  once  and  a  half  as  long  as  the  proboscis.

Descrijition. —

This  very  curiously-shaped  Pycnogonid  has  the  cephalothoracic  segment  short  but
very  broad,  furnished  at  the  front  with  a  long  cylindrical  oculiferous  tubercle  which
projects  horizontally  beyond  the  extremity  of  the  proboscis.  The  oculiferous  tubercle  is
furnished  with  four  eyes,  two  placed  dorsally,  and  two  ventrally;  the  Latter  two  are
the  smaller.  The  cephalothorax  is  armed at  the  two corners  with  curiously-shaped spines
also projecting forwards, and above the attachment of the first pair of legs bears a couple
of  long  hairs  placed  on  small  knobs.  Similar  pairs  of  hairs  or  thin  spines  are  also
observed on the two following thoracic segments on the dorsal surface between the lateral
processes  for  the  insertion  of  the  legs.  The  rest  of  the  surface  of  the  body  is  entirely
smooth.  The  three  thoracic  segments  are  small,  and  the  lateral  processes  are  separated
by  small  intervals.  The  abdomen,  on  the  contrary,  is  very  long,  being  once  and  a  half
as long as the proboscis.  The abdomen shows on both sides a row of  comparatively  long
and projecting hairs.
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The  proboscis  is  inserted  ventrally  on  the  cephalothorax,  at  a  considerable  distance
from  the  front  margin  ;  it  is  of  a  distinctly  ovate  form,  and  bears  the  small  triangular
mouth surrounded by slightly  swollen lijjs.

The  mandibles  are  represented  by  one-jointed  robust  club-shaped  bodies,  placed  at
the  front  margin  of  the  cephalothorax  on  both  sides  of  the  oculiferous  tubercle,  but  not
reaching  quite  so  far  as  that  organ.  The  mandibles  are  covered  all  round  with  strong
hairs,  placed  at  right  angles  to  the  surface,  and  when  the  mandibles  are  viewed  from
below and anteriorly,  the round cicatrice  is  observed where in  all  probability,  at  an earlier
date, a second joint has been inserted.

The  palpi  are  nine-jointed  and  placed  close  to  and  on  both  sides  of  the  base  of  the
proboscis.  The  first  joint  is  very  short,  the  second  is  the  longest  of  all  and  directed
forwards, the third again is short, the fourth almost as long as the second, and bent so as
to  form  an  angle  with  the  first  three  joints.  The  fifth  joint  is  again  very  short,  the
four  last  joints  are  nearly  of  the  same length  ;  the  sixth,  however,  is  the  longest,  and  the
eighth  the  shortest.  All  the  joints  are  furnished  with  very  strong  hairs,  which  are
longest  on  the  third  and  fourth  joints,  and  decrease  in  size  though  not  in  number
towards the extremity of the appendages.

The  ovigerous  legs  are  strongly  curved.  Of  the  first  three  joints,  which  are  not
so  very  small  as  is  the  case  in  other  genera,  the  second  is  the  longest,  being  nearly
twice  as  long  as  the  first.  The  fourth  and  fifth  joints  are  nearly  of  the  same  length  and
are  the  longest  of  all.  The  sixth  is  not  quite  half  as  long  as  either  of  the  two  foregoing
joints  ;  of  the  seventh  to  the  tenth  the  first  is  the  longest,  the  second  much  shorter
and  the  third  a  little  shorter,  while  the  last  joint  is  extremely  small  and  may  easily
be  overlooked.  The  first  three  joints  are  almost  smooth,  the  two  following  are  furnished
with  very  small  hairs,  and  the  sixth  to  the  tenth  wdth  not  very  numerous  but  longer
hairs.  The  last  joint  but  one  is  armed  with  one,  the  last  with  two  not  very  strong,
comparatively  broad,  and  slightly  serrated  spines.  The  total  length  of  the  ovigerous
leg is not quite so long as that of the body without the abdomen.

The  legs  are  comparatively  strong  and  very  hairy  (PI.  VII.  fig.  6).  The  lateral
processes  are  furnished  with  numerous  small  and  curved  spines  ;  the  first  three  joints  of
the  leg  are  small  and  nearly  of  the  same  length.  The  fourth  joint  is  twice  as  long  as  the
third,  and  on  the  dorsal  surface  beyond  the  middle  it  bears  a  tubular  process,  directed
backwards  towards  the  origin  of  the  leg.  The  fifth  and  sixth  joints  are  the  longest  in
the  leg,  and  are  nearly  of  the  same  length.  The  fifth  joint,  however,  is  a  great  deal  more
slender  than  the  fourth,  and  the  sixth  much  more  so  than  the  fifth.  The  first  tarsal  joint
is  extremely  small,  the  second  long  and  distinctly  curved  ;  the  claw  is  scythe-shaped,
and  accessory  claws  are  wanting.  All  the  joints  are  furnished  with  long  and  strong
hairs,  standing at right angles to the surface ;  the last joints are covered with much more
delicate hairs.
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The  only  specimen  of  this  curious  species  dredged  by  the  Challenger  Expedition  is
a  male  ;  the  second  joints  of  the  two  last  legs  bear  on  the  ventral  side  distinct  rounded
tubercles, and at the tips of these knobs the small genital pores are to be observed.

Habitat.  —  Oorlujnchus  auchlandice  was  dredged  at  Station  169.  July  10,  1874.
Lat.  37°  34'  S.,  long.  179°  22'  E.  Depth,  700  fathoms.  Temperature  of  the  bottom,
4'  2°  C.  Sea bottom, grey ooze.

No other species of Pycnogonid was dredged at this station.
Observations. — No doubt the genus Oorkijnchus is nearly alhed to other genera of the

same  group,  and  especially  to  the  genus  Achelia.  Although  the  shape  of  the  body  is
widely  different,  we  find  in  this  genus  likewise  rudimentary  mandibles,  ovigerous  legs
furnished  with  rudimentary  denticulated  spines  and  with  "the  four  last  joints,  in  general,
almost  of  the  same  shape  as  those  of  Oorhynchus.  In  both  genera  the  genital  pores  of
the  males  are  placed  on  tubercles  situated  ventraUy  on  the  second  joints  of  the  two
posterior  legs.  They  are  distinguishable  by  the  shape  of  the  body,  which  is  much
more  concentrated  and  rounded  in  Achelia,  by  the  number  of  joints  in  the  palpi,  and
by  the  absence  of  auxiliary  claws  from the  legs  of  Oorhynclms,  whereas  all  the  species  of
Achelia,  as  far  as  is  known  at  least,  are  furnished  with  them.

Colossendeis, Jarzynsky.

Colossendeis  gigas,  n.  sp.  (PI.  VIII.  figs.  1,  2  ;  PI.  X.  figs.  1-5).
Diagnosis.  —  Proboscis  bottle-shaped  ;  cephalic  part  of  the  cephalothoracic  segment

triangular  and  distinct  ;  eyes  obsolete  ;  thii-d  joint  of  the  palpus  longer  than  the  fifth,
palpus as long as the body ; claws of the legs minute.

Description. —

Length of the protoscis,
Length of the trunk (with the abdomen),
Length of the abdomen.
Length of the palpus.
Length of the ovigerous leg, .
Length of the leg of the third pair,

The  body  of  this  gigantic  Pycnogonid  is  robust  ;  nevertheless  there  are  distinct
intervals  between  the  lateral  processes.  In  the  large  specimen  (No.  1)  the  surface  of  the
body is  quite  smooth ;  the palpi  alone are furnished with strong hairs,  and the ovigerous
legs  with  small  ones,  while  the  extremely  small  hairs  on  the  legs  can  only  be  seen  with
a  lens.  In  the  younger  specimens  the  hairs  are  by  no  means  so  scarce.  Those  on  the
trunk,  the  proboscis,  and  the  lateral  processes  are  still  very  small,  but  the  hairs  on  the
legs  are  much  more  distinct,  and,  especially  at  the  distal  extremities  of  the  joints  of  the
legs, rows of short strong hairs may be observed ; finally, the palpi and the ovigerous legs



62  THE  VOYAGE  OF  H.M.S.  CHALLENGER.

show  in  these  younger  animals  strong  but  not  very  long  hairs  projecting  vertically  from
the surface.

The  proboscis  is  bottle-shaped  and  very  long.  The  lower  stalk-like  and  more  slender
part  (the  neck  of  the  bottle)  can  easily  be  distinguished  from  the  middle  part  which  is
considerably swollen, whereas the anterior part is a little narrower again, but by no means
so  narrow  as  the  stalk-like  part.  The  mouth  is  triangular  and  very  large.  The  cephalic
part  of  the  cephalothorax  in  this  species  is  sharply  divided  from  the  thoracic  part,  the
latter  forming  a  true  first  thoracic  segment.  The  cephalic  part  has,  when  viewed  dorsally,
a triangular shape ; it bears almost exactly in the middle a very blunt oculiferous tubercle.
In the younger specimens this tubercle is  conical,  much more elevated and pointed at the
extremity ; it shows neither pigment nor lenses.

The  four  thoracic  segments  are  closely  united,  so  that  their  terminations  are  not
visible ;  the origin of  the lateral  processes for the insertion of  the legs is,  on the contrary,
distinctly  marked  by  a  line.

The  abdomen  is  club-shaped  and  not  longer  than  xs^^li  of  the  total  length  of  the
body.  As  in  the  other  species  of  the  genus  Colossendeis  it  is  connected  with  the  thorax
by means of an articulation.

The  palpi  are  as  long  as,  or  a  Uttle  longer  than,  the  body.  The  two  first  joints  are
extremely  small,  the  third  is  very  long,  the  longest  of  all  the  joints  of  the  palpi  ;
it  is  a  little  swollen  at  its  beginning  and  again  at  the  extremity.  The  fourth  joint  is
again  very  small,  the  fifth  almost  as  long  as  the  third  ;  the  sixth  is  again  much
shorter,  nearly  one-fourth  the  length  of  the  fifth.  Of  the  last  four  joints  the  seventh
is  the  longest,  the  eighth  being  only  half  its  length,  and  the  ninth  and  tenth,
which  are  of  equal  length,  being  still  shorter  than  the  eighth.  The  first  four  joints
are  almost  quite  smooth,  whde  the  following  joints  are  furnished  with  short  but  rather
strong hairs.

The  ovigerous  legs,  as  in  the  other  species  of  this  genus,  are  attached  close  to  the
base of the palpi. The lateral processes for the ovigerous legs are found at the ventral side,
immediately  behind  and  close  to  the  first  joint  of  the  palpi.  The  first  three  joints  of
the  ovigerous  legs  are  extremely  short,  not  longer  than  they  are  broad.  The  fourth
joint  is  very  long  (almost  as  long  as  the  proboscis)  and  not  inconsiderably  swollen
at  the  extremity.  The  fifth  joint  is  again  short,  and  this  joint  serves  —  as  was
observed  by  Wood-Mason  ^  —  to  elbow  the  ovigerous  leg.  The  sixth  is  still  longer  than
the  fourth  and  exactly  as  long  as  the  proboscis.  The  last  four  joints  gradually  become
more  slender  ;  they  are  nearly  equal  in  length  and  very  short,  the  length,  however,
decreases  a  little  from  the  seventh  to  the  tenth  joint.  At  its  extremity  the  last
joint  bears  a  very  small  hook-like  curved  claw,  the  inner  surface  of  which  is  quite
smooth.

■ Wood-Mason, Ou Rhopalorhynchits hrbyeri, Jom-n. of the Asiatic Soc. of Bengal, Calcutta, vol. ii., 1873.



REPORT  ON  THE  PYCNOGONIDA.  63

The last four joints describe a spiral curve; so that the tenth lies parallel to the seventh.
Their  inner  surfaces  are  furnished  with  numerous  rows  of  very  flat  spines.  In  the  oldest
specimen there  are  about  twelve  rows,  making the  total  number  of  spines  for  every  joint
several hundreds. None of these spines, however, show the original shape ; they are all of
them broken by use or by age, and those placed towards one side especially are very short
and  rudimentary.  On  the  other  side  they  grow  longer  (PI.  X.  fig.  2),  and,  covered
by this  outermost  row of  longest  spines,  some short  thimble-shaped knobs (fig.  5)  are  to
be observed. Such is at least the condition of the flattened spines on the last four joints of
the  ovigerous  legs  of  the  gigantic  male  dredged  at  Station  146.  The  specimen  second
in  size  is  a  great  deal  smaller  and  in  all  probabihty  is  not  quite  adult.  Here  the
spines,  placed  in  about  eight  rows,  show  a  much  more  regular  shape  (fig.  3)  ;  their
margins  are  furnished  anteriorly  with  very  small  hairs.  These  hairs  are  rather
firm,  are  not  at  all  injured  by  the  action  of  alcohol,  and  must  not,  I  believe,  be  con-
sidered  as  cilia.  The  spines  are  in  the  middle  a  great  deal  narrower,  and  broader  again
at  the  extremity,  the  broader  part  has  the  shape  of  a  rhomb.  In  the  earliest  stage  the
spines are much smaller and beautifully spatulate.  The small  hairs extend here to beyond
the  middle  (PI.  X.  fig.  4).

This  species  has  exceedingly  long  legs.  The  first  three  joints  are  very  small,  the
three  following  very  long  ;  the  fourth  is  the  longest,  the  fifth  a  little  shorter,  the  sixth
again  a  little  shorter  ;  the  two  last  joints  are  small  again  ;  the  second  tarsal  is  only  half
as  long  as  the  first.  The  claw  measures  about  one-third  the  length  of  the  second  tarsal
joint  ;  there  are  no  auxiliary  claws.  The  joints  of  the  leg,  from  the  fourth  to  the
eighth,  gradually  decrease  in  thickness.  The  hairs,  which  on  the  legs  of  the  large  adult
specimen are extremely small and sparse, are stronger and more numerous on the legs of
the younger specimens.

In  regard to  the  sexes  of  the  specimens of  this  species  dredged during the  voyage of
the  Challenger,  I  am  sure  only  of  the  gigantic  specimen.  This  is  a  male  ;  it  shows  genital
openings  on  the  ventral  surface  not  very  close  to  the  distal  margin  of  the  second joint  of
the two posterior pairs of legs. About the other specimens, whose genital openings I failed
to  observe,  I  am  in  doubt  whether  they  are  young  males  or  females.  The  colour  of  the
specimens  is  light  yellow,  nearly  the  same  as  that  of  all  other  Pycnogonids  preserved  in
spirits.  The  large  full-grown  male,  however,  is  of  a  much  darker  orange-red  colour,  with
beautiful  red bands over the j)roboscis,  at  the extremity of  the joints of  the legs,  &c.

Habitat.  —  Colossendeis  gigas,  seems  to  occur  in  difi"erent  parts  of  the  •southern
ocean; it was dredged at

Station  146.  December  29,  1873.  Lat.  46°  46'  S.,  long.  45°  31'  E.  Depth  of  the
sea,  1375  fathoms.  Temperature  of  the  bottom,  1'5°  C.  Sea  bottom,  globigerina
ooze.

Station  147.  December  30,  1873.  Lat.  46°  16'  S.,  long.  48°  27'  E.  Depth  of  the
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sea,  1600  fathoms.  Temperature  of  the  bottom,  0*8°  C.  Sea  bottom,  globigerina
ooze.

Station  300.  December  17,  1875.  Lat.  33°  42'  S.,  long.  78°  13'  W.  Depth  1375
fathoms.  Bottom  temperature,  1"5°  C.  Sea  bottom,  globigerina  ooze.

Of  all  the  species  of  this  genus  known  at  present,  this  species  of  Colossendeis  shows
by far the greatest afiSnity with Colossendeis leptorhynchus,  which I  shall  describe further
on.  The  latter  species,  however,  is  much  more  slender.

Colossendeis  leptorhynchus,  n.  sp.  (PI.  VIII.  figs.  3-7).
Diagnosis.  —  Proboscis  almost  cylindrical.  Cephalic  part  of  the  cephalothoracic  seg-

ment  distinctly  separated from the thoracic  part  ;  eyes  obsolete  ;  third  joint  of  the  palpus
shorter  than  the  fifth  ;  palpus  much  longer  than  the  body.  Legs  and  proboscis
extremely  slender.  Claws  of  the  legs  minute.

Description. —

Length of the prohoscis, .
Length of the trimk with the ahdomen.
Length of the abdomen, .
Length of the palpus.
Length of the ovigerous legs,
Length of the leg of the third pair.

The  body,  and  especially  the  proboscis  and  legs,  are  a  great  deal  more  slender  than
in  Colossendeis  gigas.  The  intervals  between  the  lateral  processes  are  not  quite  so  wide
as  the  thickness  of  these  processes.  The  surface  of  the  body  is  quite  smooth,  but  the
palpi  and  ovigerous  legs,  and  the  last  five  joints  of  the  legs,  are  furnished  with  extremely
small hairs.

The  proboscis  is  extremely  long,  more  than  twice  as  long  as  the  trunk  ;  about  the
middle  it  is  slightly  swollen.  The  cephalic  part  of  the  cephalothorax  is  distinctly
separated  from  the  thoracic  part.  It  is  elongated,  a  little  more  slender  towards  the  end,
and  bears  on  the  dorsal  surface,  about  the  middle,  a  small  blunt  knob  as  a  rudimentary
oculiferous tubercle.

The  four  thoracic  segments  are  closely  united.  The  abdomen  is  small,  about  1-1  8th
of  the  total  length  of  the  body.  The  palpi  are  not  very  long.  The  first  two  and  the
fourth joints  are extremely  small  ;  the third is  long,  and the fifth  a  great  deal  longer stiU.
The  sixth  joint  is  shorter  than  the  seventh,  and  of  the  last  three  joints  (fig.  5),  the  third
is  by  far  the  longest.  The  relative  lengths  of  the  joints  of  the  ovigerous  legs  is  the
same  as  in  Colossendeis  gigas,  Hoek  ;  the  sixth  joint  is  again  considerably  longer  than
the  fourth,  and  the  fifth  is  extremely  short.  The  last  four  joints  decrease  in  length,  and
the claw is  very  small  (fig.  6).

The first three joints of the legs are very small,  nearly as long as broad ; the following
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three  are  very  long  and  slender,  and  not  inconsiderably  curved.  Their  relative  length
is  the  same  as  in  Colossendeis  gigas.  Of  the  last  two  joints,  the  first  is  longer  than  the
second.  The  claw  is  small.

Of  this  species  seven  adult  and  two  young  specimens  were  dredged  during  the
cruise  of  H.M.S.  Challenger.  By  stretching  out  the  legs  parallel  with  each  other,  the
body  of  the  animal  assumes  a  very  peculiar  aspect.^  Of  the  eight  adult  specimens,
seven  are  females—  one  only  a  male.  Both  the  females  and  the  male  have  genital
openings  only  on  the  two  hindermost  legs,  where  they  are  placed  on  the  ventral  surface
of  the  second  joint  of  the  leg.  Perhaps  the  ovigerous  legs  of  this  species,  and  in  that
case probably of the other species of this genus also, have lost their egg-bearing function.
Small  capsules  filled  with  numerous  eggs  were  attached  to  several  joints  of  the  legs,
but  as  these  eggs  were  quite  undeveloped,  it  was  impossible  to  determine  whether  they
belong  reaUy  to  this  animal,  or  to  some  other  inhabitant  of  the  same  locality.  The
capsules,  I  observed,  were  attached  to  the  fourth  joint  of  the  leg  in  a  female,  and  to  the
second joint of the leg in the single male specimen.

Habitat.  —  This  species  was  dredged  at  the  same  stations  as  the  foregoing  species
{Colossendeis gigas), and also at a fom-th station (310).

Station  146.  December  29,  1873.  Lat.  46°  46'  S.,  long.  45=  31'  E.  Depth  of  the
sea,  1375  fathoms.  Temperature  of  the  bottom,  1-5°  C.  Sea  bottom,  globigerina  ooze.

Station  147.  December  30,  1873.  Lat.  46°  16'  S.,  long.  48°  27'  E.  Depth  of  the
sea,  1600  fathoms.  Temperature  of  the  bottom,  0*8°  C.  Sea  bottom,  globigerina  ooze.

Station  300.  December  17,  1875.  Lat.  33°  42'  S.,  long.  78°  13'  W.  Depth  of  the
sea,  1375  fathoms.  Temperature  of  the  bottom,  1-5°  C.  Sea  bottom,  globigerina
ooze.

Station  310.  January  10,  1876.  Lat.  51°  30'  S.,  long.  74°  3'  W.  Depth  of  the
sea,  400  fathoms.  Temperature  of  the  bottom,  7-.9°  C.  Sea  bottom,  mud.

Observations.  —  This  species  is  distinguished  from  the  foregoing  by  its  much  more
slender  form  and  shorter  palpus.  From  Colossendeis  angusta,  G.  0.  Sars  (Arch.  f.
Math,  og  Naturvid.,  vol.  ii.  p.  268,  1877),  and  other  species,  it  may  be  easily  distinguished
by  the  dimensions  of  the  joints  of  the  palpus  ;  for,  as  far  as  I  know,  Colossendeis
leptorhynchus  is  the  only  species  of  this  genus  which  has  the  fifth  joint  of  the  palpus
considerably  longer  than  the  third.  The  form  of  the  cephalic  part  of  the  cephalothorax,
and  the  extremely  small  claws  at  the  ends  of  the  legs  indicate,  I  believe,  a  near  relation-
ship between this species and Colossendeis gigas.

Colossendeis gigas-leptorhynchus. •
A  single  specimen  —  unfortunately  defective  —  dredged  at  Station  158,  shows  to  a

1 This, of course, refers to the animal preserved in spirits. I observed the-same thing in living specimens of Nymphon
gracile, Leacli, and Pallene Irevirostris, Johnston.

(zooL.  CHAr.L.  Exr.  —  part  X.  —  1881.)  K  9
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certain  extent  the  characteristics  of  Colossendeis  gigas,  and  in  other  respects  those  of
Colossendeis  leptorhynchus.  I  therefore  wish  to  consider  it  as  an  intermediate  form.  Its
dimensions are as follow : —

As  I  consider  that  this  specimen  is  not  quite  adult,  I  will  not  give  a  detailed  de-
scription  of  it.  I  only  wish  to  point  out  that  the  form  of  the  proboscis,  though  a  little
more  slender,  quite  agrees  with  that  of  Colossendeis  gigas,  whereas  the  relative  length
of  the  joints  of  the  palpus,  and  that  of  the  whole  palpus,  is  the  same  as  in  Colossendeis
leptorhytichits,  viz.,  the  third  joint  of  the  palpus  is  8'5  mm.,  and  the  fifth  14  mm.  The
total  length of  the palpus is  only  three-quarters  the length of  the body.

Tlie  specimen  is  a  young  female,  with  the  body  almost  smooth,  and  with  legs  only
furnished with extremely small hairs.

Habitat.  —  This  curious  form  was  dredged  at  Station  158.  March  7,  1874.  Lat.
50°  l'  S.,  long.  123°  4'  E.  Depth  of  the  sea,  1800  fathoms.  Bottom  temperature,
0"3°  C.  Sea  bottom,  globigerina  ooze.

Colossendeis  robusta,  n.  sp.  (PL  IX.  figs.  4,  5).
Diagnosis.  —  Proboscis  club-shaped,  shorter  than  the  trunk.  Body  and  legs  rather

stout,  with  large  intervals  between  the  lateral  processes  for  the  insertion  of  the  legs.
Palpi  not  very  long,  a  great  deal  shorter  than  the  body,  with  the  third  joint  longer  than
the  fifth.  Legs  not  very  slender,  furnished  with  a  claw,  which  is  almost  half  as  long  as
the  second  tarsal  joint.  Oculiferous  tubercle  conical,  with  four  eyes.

Description. — •

Only  a  single  specimen  of  this  beautiful  and  robust  form  was  dredged.  All  the
segments  of  the  body  are  closely  united,  the  cephalic  part  is  comparatively  short,  and
bears  a  conical,  robust,  not  much  elevated,  oculiferous  tubercle.  This  tubercle  shows  four
distinct  eyes,  two  of  which  are  large  and  directed  forwards,  while  the  two  small  ones  are
directed backwards.
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The  intervals  between  the  well-developed  lateral  processes  are  comparatively  large.
The  proboscis  is  not  quite  half  so  long  as  the  total  length  of  the  body.  It  is  very  stout,
and  shows  a  considerable  swelling  in  the  middle,  and  another  at  the  extremity.  The
abdomen is small,  its length about one-fifth the length of the trunk.

The  palpi  are  comparatively  stout,  shorter  than  those  of  Colossendeis  gigas,  but
longer  than  those  of  Colossendeis  leptorhynchus.  The  first  two  joints  are  very  small,
the  third  is  by  far  the  longest  of  aU  the  joints.  The  fourth  is  short  again,  the
fifth  only  three-fourths  as  long  as  the  third,  the  sixth  to  the  tenth  are  nearly  of
the  same  length,  the  seventh,  however,  is  a  little  longer.  The  joints  are  almost  per-
fectly  smooth,  wath  the  exception  of  some  very  small  hairs  visible  only  with  the
microscope.

The  ovigerous  legs  have  the  first  three  joints  short,  the  fourth  and sixth  of  about  the
same  length,  and  comparatively  long.  The  fifth  (the  elbow-joint)  is  short.  The  four
last  joints  are  almost  of  the  same  length,  becoming  more  slender  from  the  first  to  the
fourth.  The  claw  is  small  and  smooth  ;  the  place  of  the  denticulate  spiaes  of  the
foiu*  last  joints  is  filled  up  by  short  strong  knobs  of  a  conical  or  rounded  shape.  They
are  placed  on  excavations  of  the  chitinous  skia,  and  with  the  exception  of  the  two  rows
on one side, are placed rather irregularly.

The  legs  are  not  very  long.  Those  of  the  third  pair  are  the  longest.  The  first  and
the  fourth  leg  of  the  right  side  are,  in  the  Challenger  specimen,  quite  rudimentary.  In
the  full-grown  leg  the  fourth  and  the  sixth  joiat  have  the  same  length,  whereas  the  fifth
is  a  Httle  shorter.  Of  the  two  tarsal  joints  the  first  is  longer  than  the  second.  The  claw
is robust, about half as long as the second tarsal joint.

The  only  specimen  brought  home  by  the  Challenger  Expedition  is  a  female.  Its
genital  openings  are  not  very  large,  and  are  found  ventrally  on  the  second  joint  of  all
the legs.

The animal is entirely smooth, and of a l^eautiful orange colour.
Habitat.  —  This  species  was  dredged  off  Christmas  Harbour,  Kerguelen,  29th  June

1874.  Depth  of  the  sea,  120  fathoms.
Observations.—  This,  species  cannot  easily  be  confounded  with  any  of  the  other

species  ;  it  is  distinguished  by  being  stout,  yet  comparatively  slender,  by  the  form
of  the  proboscis,  and  the  presence  of  four  distinct  eyes.  It  is  rather  a  shallow-water
species.

Colossendeis  megalonyx,  n.  sp.  (PI.  IX.  figs.  1-3).
Diagnosis. — Proboscis club-shaped, somewhat bent over to the ventral side. Cephalic

part  of  the  cephalothorax  not  distinctly  separated.  Oculiferous  tubercle  conical,  with
four  eyes.  Third  joint  of  the  palpus  longer  than  fifth.  Body  and  legs  slender.  Claws
of the legs as long as the second tarsal joint.



68 THE  VOYAGE  OF  H.M.S.  CHALLENGER.

The  proboscis  of  this  species  is  club-shaped,  a  little  beut  over  to  the  ventral  side  ;
longer  than  the  trunk  with  the  abdomen.  The  cephalothoracic  segment  is  comparatively
small,  and  not  distinctly  divided  into  a  cephalic  and  a  thoracic  part.  Between  the
lateral  processes  of  the  thoracic  joints  large  intervals  are  to  be  observed.  The  oculi-
ferous  tubercle  is  large  and  high,  conical,  furnished  with  four  eyes.  Of  these,  two  are
very  large  and  directed  forwards,  while  the  two  directed  backwards  are  a  great  deal
smaller  and  in  all  probability  are  rudimentary.  The  abdomen  is  small,  only  1-1  3th
of the total length of the body.

The  palpi  are  slender,  and  the  lengths  of  their  joints  are  not  very  characteristic.
The  third  joint  is  much  longer  than  the  fifth,  and  of  the  three  last  joints  the  eighth  is
very  small,  the  ninth  and  tenth  considerably  longer.  In  the  ovigerous  legs  the  fourth
and  sixth  joints  have  nearly  the  same  length,  while  the  fifth  is  not  quite  half  as  long.
The  four  last  joints  are  small,  and  nearly  equal  in  length,  growing  however  a  little
shorter  and  more  slender  towards  the  tenth  joint.  The  claw  is  very  short.

The  distribution  and  form  of  the  denticulate  spines  is  in  this  species  very  charac-
teristic.  There  are  two  rows  of  comparatively  long  and  flat  spines,  the  margins  of  which
show  when  greatly  magnified  very  minute  hairs  ;  in  addition  to  these  two  rows  a
moderate  number  of  smaller  flattened  spines  are  found  scattered  over  that  side  of  the
four  last  joints  which  is  bent  inwards.  I  have  figured  these  two  rows  and  the  irregu-
larly  placed  spines  in  figure  3  on  Plate  IX.

The  legs  are  not  very  long,  nearly  three  times  as  long  as  the  body  in  the
adult  specimen,  while  the  younger  specimens  have  them  much  shorter.  The
three  first  joints  are  very  short,  the  fourth  is  the  longest,  viz.,  23  mm.;  in  a  leg,  the
fifth  joint  of  which  measures  21  mm.,  the  sixth  is  18  mm.  The  two  tarsal  joints
are  together  as  long  as  the  sixth  joint.  The  claw  is  large,  almost  as  long  as  the  second
tarsal joint.

The  surface  of  the  body  and  of  the  legs  is  almost  entirely  smooth.  The  palpi
show  only  very  small  hairs,  and  on  the  ovigerous  legs  hardly  any  hairs  are  to  be
observed.

Of  this  species  seven  specimens  were  dredged.  They  are,  I  think,  aU  young  ones
with  the  exception  of  one  specimen  which  is  a  male.  It  shows  genital  pores  ventraUy
on the second joint of all the legs.
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Habitat. — This s^aecimen was cbeclged at the following stations : —
Station  149.  January  29,  1874.  Oflf  Christmas  Harbour,  Kerguelen.  Depth  of

the sea, 120 fathoms.
Station  313.  January  20,  1876.  Lat,  52°  20'  S

sea,  55  fathoms.  Temperature  of  the  bottom,  8"8°  C.
Station  314.  January  21,  1876.  Lat.  51°  36'  S.

sea,  70  fathoms.  Temperature  of  the  bottom,  7"8°  C.
Observations. — This species resembles Colossendeis proboscidea, Sab., sp. (Appendix to

the  Supplement  of  Captain  Parry's  Arctic  Voyage,  1824,  p.  ccxxvi.),  in  the  form  of  the
proboscis.  That  species,  however,  is  a  great  deal  stouter,  and  has  a  much  larger
body  with  comparatively  short  legs.  Moreover,  the  body  of  Colossendeis  proboscidea
is  rather  disc-shaped,  and  by  no  means  so  slender  as  that  of  Colossendeis  megalonyx.
This  species  ranges  from  Kerguelen  as  far  west  as  the  east  coast  of  Patagonia  ;  the
three  stations,  however,  at  which  it  was  found are  nearly  under  the  50th  parallel.

long.  68°  0'  W.  Depth  of  the
Bottom of the sea, sand,
long.  65°  40'  W.  Depth  of  the
Bottom of the sea, sand.

Colossendeis  gracilis,  n.  sp.  (PI.  IX.  figs.  6-8  ;  PI.  X.  figs.  6,  7).
Diagnosis.  —  Body  slender,  with  wide  intervals  between  the  lateral  processes  ;  pro-

boscis  about as  long as the trunk ;  palpus once and a half  as  long as the proboscis,  with
the  third  joint  longer  than  the  fifth,  the  eighth  joint  extremely  small,  and  the  ninth
joint  laterally  inserted  on  the  front  of  the  foregoing.  Ovigerous  legs  about  once  and
a  half  as  long  as  the  total  length  of  the  body.  The  claw  of  the  legs  longer  than  the
second  tarsal  joint.  Oculiferous  tubercle  conical,  without  eyes.

Description. —

The  proboscis  of  this  species  is  nearly  as  long  as  the  trunk,  and  a  little  shorter  than
the  trunk  with  the  abdomen.  It  is  a  little  swollen  nearly  in  the  middle,  but  in  some
specimens  it  is  almost  quite  cylindrical.  The  cephalothoracic  segment  has  the  cephalic
part,  which  is  rather  triangular,  in  some  degree  distinct.  It  bears  anteriorly  the  very
high conical oculiferous tubercle.

The lateral processes for the insertion of the legs are widely separated. The abdomen
is  not  very  short,  and  in  one  of  the  specimens  is  a  little  more  swollen  at  the  extremity
than in the others.

Mandibles  (PL  X.  fig.  6)  are  present  in  one  of  the  specimens.  It  is  a  young  male;
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the  largest  specimen,  liowcver,  of  this  species  dredged.  These  mandibles  are  very  long
and  slender,  three-jointed,  little  shorter  than  the  proboscis.  The  third  joint  terminates
in a pair of small and slender pincers.

Of  the  palpi  the  third  joint  is  longer  than  the  fifth.  Of  the  last  three  joints  the
first  is  extremely  small  and  broad  (PL  IX.  fig.  7),  and  the  ninth  is  inserted,  not  into
the  middle  of  the  front  part  of  that  joint,  })ut  quite  laterally.  This  ninth  joint  itself
is  cylindrical,  and  more  than  twice  as  long  as  the  foregoing,  whereas  the  tenth  is  a  little
more slender and still  longer than the ninth joint.

The  joints  of  the  comparatively  long  ovigerous  legs  have  characteristic  proportions
in  all  tlie  species  of  the  genus  Colossendeis.  The  claw  at  the  cud  of  the  tenth  joint
is  very  small.  The  denticulate  spines  on  the  last  four  joints  are  not  numerous,  the
number  of  rows  not  exceeding  four.  Of  these  two  are  very  regular,  with  the  spines
placed  close  to  one  another,  but  those  of  the  two  other  rows  are  much  more  irregularly
scattered  over  the  remaining  part  of  the  inner  surface  of  the  joint  (PI.  IX.  fig.  8  ;
PI.  X.  fig.  7).

The  lengths  of  the  several  legs  of  one  and  the  same  specimen  only  show  slight
differences.  The  third  leg  is,  in  the  three  specimens  I  have  examined,  the  longest,  and
measures  nearly  three  and  a  half  times  the  length  of  the  body.  The  claw  is  very  long,,
still  longer  than  the  second  tarsal  joint.  Genital  jDores  are  present  on  the  second  joint
of  every  leg.  As  to  the  sex  of  the  three  specimens  dredged  during  the  voyage  of
H.M.S.  Challenger,  I  have  only  been  able  to  ascertain  that  the  specimen  with  mandibles
is a male.

The  body  and  legs  are  almost  entirely  smooth  ;  small  hairs  are  only  to  ])e  observed
on the last joints of the palpi.

Habitat.  — This  species  was  dredged between the  Cape  of  Good Hope and Kerguclen
Island.

Station  14G.  December  29,  1873.  Lat.  46°  46'  S.,  long.  45°  31'  E.  Depth  of  the
sea,  1375  fathoms.  Temperature  of  the  bottom,  1*5°  C.  Bottom  of  the  sea,  globigerina
ooze.

Station  147.  December  30,  1873.  Lat.  46°  16'  S.,  long.  48°  27'  E.  Depth,  1600
fathoms.  Bottom  temperature,  0'8°  C.  Bottom  of  the  sea,  globigerina  ooze.

Observations.  — To this species Colossendeis media and Colossendeis hrevijjes,  which
I  shall  describe  further  on,  are  closely  allied.  The  occurrence  of  mandibles  in  one  of
the  specimens  of  this  species  is  very  interesting.  Although  larvaj  of  any  species  of
Colossendeis  have  never  been  observed,  they  doubtless  are  furnished  with  three  pairs  of
cephalic  appendages.  Of  these  the  adult  animal  has  always  lost  the  first  pair  ;  and
whenever,  as  in  the  case  in  question,  this  first  pair  is  observed  in  the  adult  animal,  it
must  be  considered  as  a  case  of  atavism,  showing  that  the  loss  of  mandibles  in  the
adult animal has been' comparatively recent.
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Colossendeis  media,  n.  sp.  (PI.  X.  figs.  10,  11).
Diagnosis. — Palpi more than once and a half the length of the proboscis ;  ninth joint

not  attached  laterally  to  the  eighth;  together  they  are  as  long  as  the  tenth  joint.
Denticulate  spines  of  the  four  last  joints  of  the  ovigerous  legs  in  five  distinct  rows.
Legs  not  quite  three  times  as  long  as  the  body.  Otherwise  this  species  resembles  the
foregoing.

Description. —

Length of the proboscis, .
Length of the trunk,
Lengtli of the abdomen,
Total length of the body, .
Length of the palpus,
Lengtli of the ovigerous leg.
Length of the leg of the third pair,

This  species  is  nearly  of  the  same shape and the  several  parts  show almost  tlie  same
proportions  as  in  Colossendeis  gracilis,  Hock.  The  only  diflerences  are  the  follow-
ing :—

1.  The  palpi  are  longer,  and  of  the  three  last  joints  the  very  small  eighth  joint  does
not  bear  the  following  joint  laterally,  but  quite  in  front  (PI.  X.  fig.  10).

2.  The  denticulate  spines  of  the  ovigerous  legs  (of  the  four  last  joints)  are  placed  in
five  distinct  rows.  They  are  small  with  the  exception  of  those  of  the  outermost  row,
which  are  a  great  deal  larger.  These  spines  have  the  flattened  shape  of  those  of  other
species  of  Colossendeis.  Those  which  are  not  broken,  show  on  the  margin  very  small
hairs.

3.  The  legs  are  not  quite  thrice  as  long  as  the  body.  The  fourth  joint  is  twice  as
long  as  the  sixth.  The  claw  is  longer  than  the  second  tarsal  joint.  The  two  tarsal  joints
are about the same length, together they are as long as the body.

The body and legs are almost  entirely  smooth ;  when seen with the microBCope very
short  hairs  are  to  be  observed  ;  those  on  the  palpi  are  a  little  stronger.  On  the  second
joint,  on  the  ventral  surface,  of  every  leg  very  small  genital  pores  are  to  be  observed.
However,  as  the  two  specimens  of  this  species  probably  are  not  quite  adult,  I  could  not
determine to which sex they belong.

Habitat.—  This  species  was  dredged  at  Station  298.  November  17,  1875.  Lat.
34°  7'  S.,  long.  73°  56'  W.  Depth of  the  sea,  2225 fathoms.  P>ottom temperature,  1  -3°  C.
Bottom of the sea, grey mud.

Observations.  — This  species  is  nearly  allied  to  Colossendeis  gracilis.  However,  as  the
differences  I  have  pointed  out  are  present  equally  in  both  specimens,  I  cannot  consider
them identical witli that species.
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Colossendeis  brevipes,  n.  sp.  (PI.  X.  figs.  8,  9).
Diagnosis.  —  Lateral  processes  not  very  widely  separated.  Palpus  less  than  once  and

a half  as  long as  the proboscis,  with  the three last  joints  bent  over  like  a  hook.  Ovigerous
legs  with  the  denticulate  spines  of  the  four  last  joints  numerous  and  comparatively  short
Length  of  the  legs  unequal,  short.  Otherwise  this  species  resembles  Colossendeis  gracilis,
Hoek.

Description. —

This  true  deep-sea  species  is  also  nearly  allied  to  Colossendeis  gracilis.  The  first  time I
examined it I was struck with the shortness of the legs, especially in the largest specimen;
but  as  it  is  possible  that  this  length  varies  greatly  under  difierent  circumstances  —  as  it
certainly does with age — it  is  necessary to use the utmost care in judging of this charac-
teristic  mark.  The  body,  probo'scis,  trunk,  and  abdomen  are  as  in  Colossendeis  gracilis,
the only difference being that the. lateral processes are not quite so widely separated.

The  palpus  is  short,  only  one-fourth  as  long  as  the  proboscis.  The  last  three  joints
are  extremely  short,  shorter  than  the  seventh  joint  ;  they  are  bent  like  a  hook,  the  tenth
joint  hanging  down  parallel  with  the  seventh  joint  (fig.  8).

The  ovigerous  legs  are  comparatively  long,  29  mm.  in  a  specimen  of  19  mm.  The
last  four  joints  are  small  and  furnished  with  a  rudimentary  claw,  the  length  of  which  is
nearly  one-fifth  the  length  of  the  tenth  joint.  A  drawing  of  the  denticulate  spines  on
one  of  the  four  last  joints  of  the  ovigerous  leg  is  given  in  fig.  9.  The  spines  are  short
and  flat  and  do  not  show  small  hairs  at  the  periphery.  There  are  two  regular  rows,  the
Outermost  of  which  has  the  stoutest  and  longest  spines,  whereas  the  irregularly  placed
spines  on  the  other  side  decrease  in  size.  The  length  of  the  legs  is  very  unequal.  The
specimen  with  the  shortest  legs  is  a  full-grown  female.  The  claw  at  the  end  of  the
eighth  joint  is  very  long,  longer  than  that  joint.  The  body  and  legs  are  almost  entirely
smooth ; there are small hairs on the last joints of the palpi.

The  genital  pores  of  both  specimens,  the  largest  of  which  is  a  female,  are  found
vent rally on the second joint of all the legs.

Habitat.  —  This  species  was  dredged  from  the  greatest  depth  at  which  a  Pycnogonid
has been found, viz., 2650 fathoms.
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Station  325.  March  2,  1876.  Lat.  36°  44'  S.,  long.  46°  16'  W.  Depth  of  the  sea
2650  fathoms.  Bottom  temperature,  70-4°  C.  Bottom  of  the  sea,  grey  mud

Observatwns.-Whether  I  am  right  or  not  in  considering  the  specimens  collected  at
fetations  146  and  147  {Colossendeis  gracilis,  Hoek),  Station  298  {Colossendeis  media
Hoek), and Station 325 (Colossendeis hrevipes), as three different species can only be ascer-
tained  by  examining  a  larger  number  of  specimens  than  are  at  my  disposal.  I  can  only
point  out  here  the  great  affinity  of  these  different  specimens.  However,  I  may  be  per-
mitted  to  state  here,  that  whenever  I  speak  of  a  specimen  as  adult,  the  statement  is
based  on  the  microscopical  examination  of  transverse  sections  of  the  fourth  joint  of  one
of the legs.

Colossendeis  minuta,  n.  sp.  (PI.  X.  figs.  12-14).
Diagnosis.—  Vvoho&cm  cylindrical,  once  and  a  half  the  length  of  the  trunk  with

the  abdomen.  Lateral  processes  not  widely  separated.  Palpus  once  and  a  half  as
long  as  the  proboscis,  with  the  last  three  joints  of  about  the  same  length.  Legs
extremely  slender,  about  four  and  a  half  times  the  length  of  the  body.  Claw°of  the  leo-
half as long as the second tarsal joint.

Description. —

Lengtli of the proboscis,
Length of the trunk,
Length of the abdomen.
Total length of the body,
Length of the palpus,
Length of the ovigerous leg.
Length of the leg of the third pair.

Only  a  single  specimen  of  this  species  was  dredged.  It  is  a  small  animal  with  a
comparatively  long  proboscis  and  very  slender  legs.  The  body  is  not  extremely  slender,
there  being  only  small  intervals  between  the  lateral  processes  for  tlie  insertion  of  the
legs.  The  cephalothoracic  segment  is  small  and  not  distinctly  divided  into  a  cephalic
and  a  thoracic  part.  Quite  near  the  front  it  is  furnished  with  a  blunt  oeuliferous
tubercle without eyes.

The  proboscis  is  nearly  cylindrical,  it  is  a  little  swollen  in  the  middle,  and  the  mouth
is  small  and  triangular.  The  abdomen  is  small  ;  it  is  connected  with  the  last  thoracic
joint  by  a  true  articulation.

The palpus is slender, but not extremely long, being only once and a fourth as long as
the  proboscis.  The  third  joint  is  only  a  little  longer  than  the  fifth.  I  have  o-iven  a
drawing  of  joints  six  to  ten  in  fig.  13.  The  last  three  joints  together  are  longer  than  the
seventh  ;  they  are  of  about  the  same  length,  and  comparatively  slender.  Beginnino-
with  the  fifth,  all  the  joints  are  furnished  with  short  but  strong  haii'S,  which  have  the
same shape as those on the legs and ovigerous legs.

(ZOOL.  CHALL.  EXP.  —  PART  X.  —  1881.)  X  10



74  THE  VOYAGE  OF  H.M.S.  CHALLENGER.

The  ovigerous  legs  are  of  the  ordinary  form.  Only  the  middle  of  that  part  of  the
surface of the four last joints which is turned inwards, is furnished with denticulate spines.
Their  form  is  very  peculiar,  being  flattened  and  much  broader  towards  the  extremity
(PI.  X.  fig.  14).  They  are  not  very  numerous  and  are  placed  in  three  rows  only,
while  every  row  contains  about  six  of  them.  The  margin  of  the  spines  is  smooth.
The  claw  of  the  ovigerous  leg  is  small,  and  the  length  of  the  several  joints  is  as  in  the
other species of the same genus.

The  legs  are  extremely  long  and  slender.  With  the  exception  of  some  small  but
strong  hairs,  like  those  of  the  palpus,  they  are  smooth.  The  first  three  joints  are  small  ;
of  the  three  following  the  first  two  (the  fourth  and  fifth)  are  nearly  of  the  same  length,
whereas  the  sixth  is  considerably  shorter,  but  much  longer  than  the  last  two  joints
together.  Of  these  the  first  (the  first  tarsal  joint)  is  about  once  and  a  half  as  long  as  the
second. The claws at the ends of the legs are about half as long as the second tarsal joint.

About  the  sex  of  the  only  specimen  collected  I  am  unable  to  form  an  opinion.
Perhaps  it  is  not  yet  quite  adult  :  extremely  small  genital  pores  are  to  be  observed
ventrally  on the second joint  of  every leg.

Habitat,  — This  interesting little  Colossendeis  was dredged by the Challenger  at
Station  50.  May  21,  1873.  Lat.  42°  8'  N.,  long.  63°  39'  AV.  Depth  of  the  sea,

1250  fathoms.  Temperature  of  the  bottom,  2  "8°  C.  Bottom  of  the  sea,  grey  ooze.
Observations. — This curious form is intermediate, I  believe, between the short-naUed

Colossendeis  leptorhynchits,  with  its  extremely  long proboscis,  and the long-nailed Colos-
sendeis gracilis,  with the comparatively short proboscis.  The difi"erence in length between
the third and the fifth joint,  — in Colossendeis lej^torhynchns the fifth joint is the longest,
and in Colossendeis gracilis it is the third joint which has the advantage — has almost dis-
appeared in Colossendeis inimita.

The species was dredged about two degrees south of Halifax ; though the Pycnogonids
of  the  neighbourhood  of  the  coast  of  New  England  are  comparatively  well  known,  the
occurrence  of  a  species  of  Colossendeis  in  those  regions  has  not  been  recorded  as  yet.
And  this,  no  doubt,  is  due  to  the  circumstance  that  the  species  in  question  inhabits  deep
water,  while  hitherto  only  the  shallow  water  inhabitants  have  been  carefully  investi-
gated.

Discoarachne, n. gen.

Diagnosis.  —  Proboscis  stout,  cylindrical,  tapering  towards  the  extremity.  Mandibles
wanting.  Palpi  five-jointed.  Ovigerous  legs  not  furnished  with  denticulate  spines,  ten-
jointed.

Discoarachne  brevipes,  n.  sp.  (PI.  VII.  figs.  8-12).
Diagnosis.  —  Body  disciform,  consisting  of  the  true  body  without  t any segmentation
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and  the  closely  united  lateral  processes.  Legs  short  with  auxiliary  claws.
legs  smooth,  furnished only  with  very  small  hairs.

Desmption. —

75

Body and

The  cephalothoracic  joint  is  closely  connected  with  the  three  other  thoracic  joints  ;
the  lateral  processes  are  short  and  somewhat  triangular,  forming  in  connection  with  the
body  a  disciform  surface,  from  which  the  legs  radiate  in  different  directions.  The
proboscis  is  comparatively  large,  the  form  cylindrical,  tapering  towards  the  extremity.
The oculiferous tubercle, which is small, not very elevated, and furnished with four distinct
eyes,  is  placed  dorsally  on  the  middle  of  that  part  of  the  body,  which  corresponds  with
the cephalothoracic segment.

The  palpi  are  small,  measuring  about  two-thirds  the  length  of  the  proboscis.  The
first  and second joints  are  very  short,  the third joint  is  the longest  of  all,  the fourth again
small,  the fifth more than twice as long as the fourth, and comparatively slender. The first
two joints  are  smooth,  the  third  joint  is  furnished up to  the outer  margin  with  three long
spines,  and  on  its  inside  with  three  smaller  spines,  which  are  curved  ;  the  ventrally
directed surface of the same joint, which contains a large gland, hereafter to be described,
has,  near  the  middle,  four  extremely  small  spines.  The  fourth  joint  is  nearly  smooth,  the
fifth is armed with very large and numerous spines near the extremity.

The first  joint  of  the ovigerous legs  is  very  small,  the  second and the thixd are  a  little
longer,  the  fourth  and  the  fifth  are  the  longest,  the  sixth  is  short  again,  the  seventh,
eighth,  ninth,  and  tenth  are  about  the  same  length,  and  gradually  diminish  slightly  in
breadth.  The  first  five  joints  are  nearly  smooth,  towards  the  distal  extremity  the  sixth
shows  some  short  and  not  very  strong  spines,  whereas  the  four  following  joints  are
furnished  in  the  same  place  with  much  stronger  and  slightly  curved  spines.  Towards
the  end  of  the  tenth  joint  there  are  a  considerable  number  of  these  spines,  while  a  claw
and true denticulate spines are totally wanting.

The  first  three  joints  of  the  legs  are  small  ;  of  the  three  following,  the  middle  joint  is
the  longest.  The  first  tarsal  joint  is  extremely  short,  the  second  comparatively  long,  and
very  slender  in  comparison  with  the  other  joints  of  the  legs.  The  claw  is  about  one-
third  the  length  of  the  second  tarsal  joint.  The  auxiliary  claws  are  comparatively
long,  two-thirds  the  length  of  the  claw.  The  hairs  on  the  different  joints  of  the  legs  are
small  ;  the  distal  extremity  of  these  joints  is,  as  a  rule,  furnished  with  a  row  of  longer
and  stronger  spines,  especially  at  the  end  of  the  sixth  joint.  The  first  tarsal  joint  has
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numerous  small  hairs  on  the  inner  margin  ;  the  second  is  armed  with  three  very  strong
and  broad  spines  on  the  inner  margin  near  the  base,  while  longer  and  much  more
slender spines are present on the outer margin.

A single specimen of this species was collected during the cruise of H.IM.S. Challenger.
It  is  a  female  with  eggs  in  aU stages  of  ovarian  development,  enclosed  in  the  fourth  joint
of  the  leg.  The  genital  pores  I  could  not  distinctly  observe,  but  no  doubt  they  are  placed
ventrally  near  the  distal  extremity  of  the  second  joint  of  the  leg.

Habitat.—  This  species  was  found  at  Seapoint  near  Cape  Town  in  November  1873.
Observations.  —  The  genus  Discoarachne  is  in  all  probability  nearly  allied  to  Endeis,

Philippi.  But  as  that  genus  is  difficult  to  make  out  from  the  insufficient  description
of  Philippi,  I  propose  a  new  genus  for  the  species  in  question,  because  Philippi's  form
had  eight-jointed  palpi,  whereas  the  Challenger  form,  which  must  be  a  full-grown  animal,
has  only  five-jointed  palpi.  This  species  with  its  short  legs  and  highly  concentrated  body,
is a true littoral form.

Pallene,  Johnston.

Pallene  australiensis,  u.  sp.  (PI.  XI.  figs.  1-7).
Diagnosis.  —  Body  extremely  slender.  Cephalic  part  of  the  cephalothoracic  segment

distinctly  separated  from  the  thoracic  part  by  means  of  a  true  articulation.  Proboscis
short,  inserted  ventrally.  vigorous  legs  with  true  denticulate  spines,  and  a  long
denticulate  claw.  Legs  without  auxiliary  claws.

Description. —
Length  of  the  proboscis,  .  .  .  .  •  •  •  I'S  mm.
Total  length  of  the  body,  .  .  .  .  .  •  •  6'5  „
Length  of  the  ovigerous  legs,  ......  7  „
Length  of  the  leg  of  thethird  pair,  .....  28  „

The  body  is  extremely  slender;  the  cephahc  part  of  the  cephalothoracic  segment
(neck)  is  much  swollen  at  the  tip  for  the  insertion  of  the  mandibles.  A  true  articula-
tion divides this  cephalic  part  from the thoracic  part.  The rather short  oculiferous tubercle
is situated about the front of the thoracic part.

The  intervals  between  the  lateral  processes,  at  the  extremities  of  which  the  legs  are
found,  are  very  large.  The  abdomen  is  rudimentary  and  directed  a  little  upwards.  The
surface  of  the  body  and  of  the  lateral  processes  is  smooth.  The  proboscis  is  short  and
inserted  rather  ventrally.  It  is  constricted  beyond  the  middle,  and  is  much  wider  at  the
extremity,  wliere  the  very  small  triangular  mouth  is  observed.

The  mandibles  are  short  and  robust.  The  first  joint  reaches  almost  as  far  as  the  end
of  the  proboscis,  the  second  joint  is  considerably  swollen,  and  terminates  in  a  pair  of
short  pincers.  These  are  furnished  with  a  single  very  small  tooth  towards  the  ex-
tremity.
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The  ovigerous  legs  are  inserted  ventrally  close  to  the  lateral  process  of  the  first  pair
of  legs.  Of  the  first  three  joints,  which  are  small,  the  third  is  the  longest  ;  the  fourth
is  a  great  deal  longer,  and  the  fifth  is  the  longest  of  all,  in  the  males  it  has  a
strong  knob  near  the  extremity  ;  the  sixth  joint  is  almost  as  long  as  the  fourth.  The
four  last  joints  show  no  great  diflference  ;  from  the  seventh  to  the  tenth  they
gradually  diminish  in  length  and  in  breadth.  The  claw  is  as  long  as  the  tenth  joint,
and  on  the  inside  is  furnished  with  a  row  of  small  spines.  The  hairs  on  the  joints
of  the  ovigerous  legs  are  not  very  strong.  I  have  figured  the  denticulated  spines  in
PI.  XL  fig.  5.

The legs are very long.  The second joint  is  thrice as long as the first  and as the third.
In  the  female  it  is  considerably  swollen  towards  the  extremity,  where  the  genital
opening  is  observed  on  the  ventral  surface.  Of  the  three  following  joints  the  fourth
and  the  fifth  are  nearly  of  the  same  length,  while  the  sixth  is  almost  once  and  a  half  as
long.  The  first  tarsal  joint  is  extremely  short,  and  the  second  about  eight  times  as  long.
The  claw  is  half  as  long  as  the  second  tarsal  joint.  The  joints  of  the  leg  are  furnished
with  extremely  long  and  slender  spines  ;  two  are  placed  at  the  distal  extremity  of  the
first  joint,  two  in  the  middle  of  the  second  joint,  and  two  others  towards  the  extremity
of  that  joint;  a  row  of  shghtly  shorter  ones  is  observed  on  the  dorsal  surface  towards
the  extremity  of  the  third  joint  ;  the  fourth,  fifth,  and  sixth  joints  are  also  furnished  with
some of these hairs placed at irregular distances from one another ; towards the extremity
of  these  joints  a  certain  number  of  these  hairs  is  invariably  observed.  The  first  tarsal
joint  (fig.  6)  shows  only  a  few  very  short  spines,  whereas  the  second  tarsal  joint
towards  the  side  opposite  to  the  claw  is  furnished  with  a  complete  row  of  very  stout
spines.  Most  of  these  spines,  like  the  greater  part  of  those  placed  on  the  other  joints,
are  not  quite  smooth,  but  are  furnished  on  one  side  with  sharp  short  triangular  hooks
not unlike the teeth of a saw.

Of  the  three  specimens  of  this  species,  one  is  a  female,  and  two  are  males.  I  believe
they are all full-grown animals. One of the males shows the remains of egg-packets adher-
ing  to  the  ovigerous  legs.  The  genital  openings  of  the  females  are  much  larger  than
those  of  the  males.  Both  sexes  have  them  placed  ventrally  on  the  second  joint  of  all
the legs.

Habitat. — This beautiful species was dredged in the neighbourhood of Melbourne.
Station  162.  April  2,  1874.  OS"  East  Moncoeur  Island,  Bass  Strait.  Depth  of  the

sea,  38  to  40  fathoms.  Bottom  of  the  sea,  sand.
Also  between  Melbourne  and  Sidney  at  Station  163.  AprU  4,  1874.  Lat.  36°  56'  S.,

long.  150°  30'  E.  Trawled  in  120  fathoms.  Ofi"  Twofold  Bay.
Obset'vations.  —  Perhaps  this  species  is  nearly  allied  to  PaJlene  chiragra,  Milne-

Edwards,  Histoire  naturelle  des  Crustacds,  tom.  iii.  p.  535.  He  gives  the  following  descrip-
tion  of  this  species  :  —  "  Corps  tres-grele  ;  tete  courte  mais  cyHndrique.  Second  article
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des pates-mdchoires trfes-renfle,  et  premier article  du thorax extremement allong6.  Pates
environ  cinq  fois  aussi  longues  que  le  corps,  sans  crochets  accessoires  au  bout.  Pates
accessoires  de  la  femelle  de  dix  articles."  However,  as  in  this  description  the  very
distinct  spines  on  the  legs  have  not  been  mentioned,  which,  if  present,  would  certainly
have  been  seen  by  Milne-Edwards,  I  think  it  probable  that  his  Pallene  chiragra  is  a
nearly  allied  but  distinct  species.  Jarvis  Bay,  New  Holland,  where  Milne-Edwards's
species was collected, is not far from Station 163.

Pallene  Icevis,  n.  sp.  (PI.  XL  figs.  8-12).
Diagnosis. — Body robust, lateral processes scarcely separated. Body and legs smooth.

Proboscis  short,  conical  ;  inserted  about  the  front  of  the  cephalothoracic  segment.  Ovi-
gerous  legs  with  denticulate  spines  and  a  long  claw.  Legs  without  auxiliary  claws.

Description. —

Length of the proboscis.
Length of the trunk,
Length of the abdomen,
Total length of the body.
Length of the ovigerous leg,
Length of the leg of the third pair,

1 . miu.
2-66 „
5'0 „
4  „
6  „

21-5 „

The  body  of  this  species  is  robust.  The  cephalothoracic  segment  is  of  a  curious
shape  :  it  is  considerably  swollen  at  the  front,  where  it  bears  the  proboscis  and  the
mandibles  ;  it  is  constricted  in  the  middle,  thus  forming  a  sort  of  short  neck,  and  it  is
much  wider  again  at  the  back,  where  it  bears  dorsally  the  oculiferous  tubercle,  and
ventrally  the  short  lateral  processes  for  the  insertion  of  the  ovigerous  legs.  The
oculiferous  tubercle,  with  two  larger  eyes  directed  forwards  and  two  smaller  ones  back-
wards,  is  situated  almost  exactly  above  the  insertion  of  the  ovigerous  legs.  The
lateral  processes  for  the  insertion  of  the  legs  are  comparatively  long  ;  the  abdomen  is
short and stout.

The  proboscis  is  short  and  conical,  and  has  a  very  small  mouth  at  the  extremity.  The
mandibles  are  rather  stout.  The  basal  joint  is  constricted  at  the  base,  and  indistinctly
divided into  two joints,  it  is  nearly  as  long as  the proboscis  ;  the  second joint  is  placed at
right  angles  with  the  basal  joint,  and  is  considerably  swollen  and  stout.  At  the
extremity  it  is  furnished  with  two  claws,  one  straight,  pointed  and  immoval^le,  the  other
curved  and  movable,  but  also  pointed.  The  inner  surface  of  these-  claws  is  smooth,  but
there is a blunt point in the middle of the movable claw.

The  ovigerous  legs  of  the  female  specimen  (the  only  one  dredged)  are  not  very
strong.  The  first  three  joints  are  small,  the  fourth  and  the  fifth  are  the  longest,  nearly
of  the  same  length  and  a  little  curved.  The  sixth  joint  is  not  quite  half  as  long  as  the
fifth.  The  four  last  joints  are  but  little  shorter  than  the  sixth.  This  claw  is  .  compar-
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atively  strong :  it  is  not  denticulated  on the  inner  surface  but  slightly  serrated.  The  joints
of  the  ovigerous  legs  are  almost  quite  smooth.  The  shape  of  the  denticulate  spines  is
very  curious.  They  are  broad  and  flat,  have  two  or  three  stronger  teeth  on  each  side
near the base, and extremely fine teeth all over the rest.

The very smooth legs are comparatively long. The first and the third joints are short and
almost  of  equal  length,  the  second  joint  is  more  than  twice  as  long,  having  a  large  oval
genital  opening  at  the  extremity  on  the  ventral  surface.  The  fourth  joint,  containing  the
ovary,  is  considerably  swollen  and  very  long  ;  the  fifth  is  only  a  little  shorter,  the  sixth,
on the contrary, is a little longer. The two tarsal joints are very small,  together about one-
fifth  of  the  length  of  the  sixth  joint.  Almost  every  joint  describes  a  feeble  but  character-
istic  curve  ;  especially  the  second,  the  fourth  and  the  eighth  joint.  The  first  tarsal  joint
is extremely small, and is furnished with a. large number of hairs and an isolated stronger
spine,  the  second  tarsal  joint  also  shows  a  number  of  hairs  and  four  stronger  spines
opposite  to  the  claw.  The  claw  is  strong  and  very  long,  considerably  curved,  and  with-
out auxiliary claws.

The  only  specimen  of  this  species  dredged  during  the  cruise  of  H.M.S.  Challenger
is  a  female,  which,  I  think,  is  a  full-grown  one.

Habitat.  —  This  species,  along  with  a  specimen  of  Pallene  australiensis,  Hoek,  was
collected  at  Station  162.  April  2,  1874.  Ofi"  East  Moncceur  Island,  Bass  Strait.  Depth
of  the  sea,  38  to  40  fathoms.  Bottom  of  the  sea,  sand.

Observations.  — This  very characteristic  species may be easdy recognised among the
difierent species of Pallene by the form of the proboscis and cephalothoracic segment, by
the shape of the denticulate spines of the ovigerous legs, by the presence of a claw at the
end  of  the  ovigerous  leg,  and  finally  by  the  absence  of  auxiliary  claws  at  the  end  of
the legs.

Pallene  languida,  u.  sp.  (PI.  XII.  figs.  1-5).
Diagnosis.  —  Body  highly  concentrated,  rather  disciform.  Proboscis  conical,

cephalothoracic  segment  comparatively  long.  Ovigerous  legs  with  denticulated  spines,
but  without  a  claw.  Legs  without  auxiliary  claws.  Oculiferous  tubercle  conical,  elevated.
Rudiments of palpi in the form of knobs.

Description. —

Length of the i^roboscis.
Length of the trunk,
Total length of the body,
Length of the ovigerous leg,
Length of the leg of tlie third pair,

Of  this  curious  species,  unfortunately,  only  a  single  specimen  was  collected,  and  this
specimen had, moreover, sufi'ered much from the alcohol ; it is visibly crumpled, especially
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on  the  cephalothoracic  segment,  as  seen  from  the  dorsal  side  ;  the  other  segments  have
also suffered in  a  less  degree,  which makes it  very  difficult  to  judge of  the original  form.

The  proboscis  is  small,  obtusely  conical  ;  the  mouth  is  small,  as  in  the  other  species
of  this  genus.  The  cephalothoracic  segment  is  considerably  swollen  anteriorly,  where
it  bears  the  proboscis  and  the  mandibles  ;  in  the  middle  it  is  constricted  so  as  to  form
a  neck,  and  posteriorly  it  becomes  wider  again.  This  wider  part  (the  thoracic  part
of  the  cephalothorax)  bears  the  conical  oculiferous  tubercle,  which  shows  only  rudi-
mentary  eyes.  The  cephalothoracic  segment  seems,  like  the  two  following  segments,  to
get  considerably  wider  posteriorly  on  the  dorsal  surface,  thus  forming  large  folds  in  the
breadth  above  the  insertion  of  the  first  three  pairs  of  legs.  The  fourth  thoracic  segment
is  quite  flat;  the  lateral  processes  for  the  insertion  of  the  legs  are  extremely  short.  The
abdomen is very small but comparatively broad.

The surface of the body is smooth ; on the mandililes, the ovigerous legs, and the legs,
numerous  not  very  long  but  spiny  hairs  are  observed.  The  first  joint  of  the  mandibles
reaches as far as the tip of  the proboscis.  The second joint  is  not very strong,  is  furnished
with  slender  pincers,  and  is  armed  on  the  inner  side  with  four  short  teeth.  Eudiments  of
palpi  are  implanted  ventrally  near  the  base  of  the  mandibles  ;  they  are  only  one-jointed
knobs.

The  ovigerous  legs  are  short,  little  longer  than  the  body.  The  first  three  joints  are
short; the two following joints are much longer ;  the fifth is the longest and is armed near
the  distal  extremity  with  a  small  knob;  the  sixth  joint  is  shoi't.  Of  the  four  following
joints  the  first  is  the  longest,  the  last  three  are  nearly  of  the  same  length.  There  is  no
claw  at  the  end  of  the  tenth  joint.  The  denticulate  spines  of  one  and  the  same  joint
are by no means aU of the same shape,  those placed near the preceding joint are a great
deal  smaller  than those  in  the  middle  of  the  row,  whereas  those  placed at  the  end of  the
row  are  the  largest  of  all,  and  are  furnished  at  the  base  with  three  strong  teeth  of  which
the  third  especially  is  very  large  (fig.  5).

The  length  of  the  legs  is  almost  three  times  the  length  of  the  body.  The  first  three
joints  are  small  ;  the  three  following  are  much  longer,  but  not  very  slender.  The  seventh
joint is extremely short; the second tarsal joint is nearly six times as long. Besides the hairy
spines on all the joints, which, as far as I could ascertain, are scattered rather irregularly over
the  surface,  the  last  joint  has,  on  the  inner  side,  a  row of  short  and comparatively  strong
spines.  The  claw  at  the  end  of  the  leg  is  long  and  stout.  Auxiliary  claws  are  wanting.

Of this species only a single specimen was obtained during the cruise of the Challeuo-er,
and,  judging  from  the  knobs  at  the  end  of  the  fifth  joint  of  the  ovigerous  leg,  I  consider
it to be a male.

Habitat. — Pallene languida was dredged at
Station  161.  April  1,  1874.  Off  the  entrance  to  Port  Phihp  (Melbourne,  Australia).

Depth  of  the  sea,  38  fathoms.  Bottom  of  the  sea,  sand.
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Observations.—  This  species  is  in  all  probability  nearly  allied  to  Pallene  longiceps,
Bohm  (Sitznngsberichte  cler  Gesellscli.  Naturf.  Freuncle  in  Berlin,  1879,  p.  59).  However,
as  no  figure  of  Bohm's  species  has  ever  been  published,  and  as  the  description  of  it
cannot be entirely applied to my specimen, I  thought it  safer to consider,  and to describe
this as a new species,

Pallene  longicexos,  Bohm,  has  rudimentary  two-jointed  palpi,  and  a  short  and  blunt
oculiferous  tubercle.  Moreover,  the  form  of  the  denticulated  spines  of  the  ovigerous
legs  of  the  present  species  is  different  from  the  form  described  by  Bohm  for  his  Pallene
longicejJS.  The  latter  species  is  from  Japan,  whereas  my  Pallene  languida  was  obtained
in the vicinity of Melbourne.

Phoxichilidium.  Milne-Edwards.

Phoxichilidiumjluminense,  Kroyer  (PI.  XIV.  figs.  1-4).
Phoxichilidium flumineme, Krojer, Bidrag til Kundskab, &c., Xatui-h. Tidskr. Ny Eaekke, vol. i.

p. 124, 1845, Tab. i. fig. \,i-f.
Pallene fluminensis, Kroyer (sp.), Bohm, Pycnogoniden des Museums zu Berlin, Monatsberioht

der k. A. der Wissensch. zu Berlin, Februar 1879, p. 180, Taf. i. fig. 4-4/.

This  species  has  been  described  and  figured  by  Kroyer  {loc.  cit.),  and  again  by  Bohm
(Joe.  cit.).  It  may  not,  however,  be  considered  superfluous  to  publish  new  figures  ;  those
of  Kroyer  are  in  general  highly  characteristic,  but  they  are,  as  regards  the  details,  not
very  exact  ;  from  Bohm's  figure,  which  has  been  drawn  on  much  too  small  a  scale,
nobody, I think, would recognise the species.

The  description  given  by  both  authors  is  nearly  correct.  The  basal  joint  of  the
mandible  reaches  farther  than  the  tip  of  the  proboscis  ;  it  shows  dorsally  a  little
beyond  the  middle  a  slight  angle,  furnished  with  a  row  of  stronger  hairs  :  therefore
the  joint  seen  from  the  dorsal  surface  seems  to  be  divided  into  two.  Eudiments
of  palpi  are  present  in  the  form  of  rounded  knobs  on  both  sides  of  the  cephalic
segment.  The  ovigerous  legs  of  the  fuU-gro^\^l  animal  are  ten-jointed  ;  I  have  figured
joints  six  to  ten  in  fig.  3.  The  sixth  joint  shows  a  wreath  of  short  strong  spines  imme-
diately  before  the  articulation  with  the  seventh  joint.  The  seventh  to  the  tenth  joints  are
armed  with  curved  spines  and  strong  hairs,  but  no  denticulate  spines  at  all  are  present.
These  last  five  joints  of  the  ovigerous  leg  are  very  curiously  bent  in  the  form  of  an  S,  as
has  been correctly  observed and drawn l.iy  Kroyer.  The legs  are  comparatively  stout.  The
only  specimen  of  this  species  brought  home  by  the  Challenger  is  a  male,  with  rounded,
rather  large  genital  openings,  which,  as  far  as  I  could  ascertain,  are  present  only  on  the
ventral  surface  of  the  second  joint  of  the  two  hindermost  legs.  The  fourth  joint  of  the
leo'  is  more  than  twice  as  long  as  the  second,  and  not  inconsiderably  swollen  in  the
Challenger  specimen  ;  ventrally  a  little  in  front  of  the  middle  it  is  furnished  with  a
distinct  and  comparatively  strong  tubular  process,  which  in  all  probability  communicates

(ZOOL.  CHALL.  EXP.  —  PART  X.  —  1881.)  K  11
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with  a  gland  situated  in  the  interior  ot  the  joint.  This  tubular  process  has  been  observed
neither  by  Kroyer  nor  by  Bohm.  Probably  it  occurs  only  in  the  male  sex.  The  fifth
joint  is  as  long  as  the  fourth,  the  sixth  a  little  longer.  The  first  tarsal  joint  is  short,  the
second  comparatively  long,  armed  with  a  claw  and  two  long  auxiliary  claws.  Joints  one
to  four  have  only  a  few  hau's,  while  joints  five  to  eight  are  covered  by  numerous,  and
for the most part, comparatively long and stout hairs.

Hahltat.  —  This  species,  according  to  Kroyer,  is  found  oft'  Rio  de  Janeiro,  whereas
Bohm  describes  specimens  collected  by  the  German  man-of-war,  the  "  GazeUe,"  in  the
Straits  of  Magellan,  and  on  the  Patagonian  coast,  at  a  depth  of  30  to  42  fathoms.  One
specimen was  dredged by  the  Challenger  oft"  Bahia.  Depth,  from 7  to  20  fathoms.

Observations.  — Bohm considers  •  this  species  a  PaZ/ene.  I  think,  however,  there  can
be  no  doubt  that  it  is  a  true  Phoxichilidium  in  the  sense  of  Kroyer.  To  take  the  num-
ber  of  joints  of  the  ovigerous  legs  as  a  decisive  proof  in  this  matter  is,  I  think,  not
safe.  The  ovigerous  legs  of  the  Pallene  {Pallene  lappa,  Bohm)  which  Bohm  examined,
were  only  seven-jointed,  and  for  that  reason  alone  the  specimen  cannot  be  considered
as  a  Phoxichilidium.  Of  much  gi-eater  value,  I  think,  is  the  form  of  the  ovigerous  leg
itself,  the  form  of  the  last  joints,  of  the  spines  with  which  they  are  furnished,  &c.,  also
the whole form of  the body,  the manner in which the cephalic  part  of  the cephalothoracic
segment overhangs the proboscis, &c.

Another question is, of course, whether it would not be convenient to class as a separate
genus  those  forms  of  Phoxichilidium  which  have  ten-jointed  ovigerous  legs,  probably
always  present  in  both  sexes.  But  before  taking  this  step,  the  difierent  forms  ought  to
l)e better known, and for this a close study of full-grown specimens of both sexes is neces-
sary.  The  genus  Anoplodactylus  of  E.  B.  Wilson  cannot  be  accepted,  because  neither
the  presence  or  absence  of  auxiliary  claws,  nor  the  fact  of  the  ovigerous  legs  being  five-
or six-jointed, has any real importance.

Phoxichilidium  insigne,  n.  sp.  (PL  XIV.  figs.  5-7).
Diagnosis.  —  Body  slender,  with  large  intervals  between  the  lateral  processes.  Pro-

boscis  cylindrical,  inserted  ventrally  far  posteriorly  between  the  two  ovigerous  legs.  Man-
dibles  two-jointed,  the  first  joint  bearing  the  second  laterally.  Ovigerous  legs  six  -jointed.
No  auxiliary  claws.  Legs  and  mandibles  furnished  with  large  conical  knobs.

Description. —

Length  of  the  prohoscis,  .......  2  mm.
Total  length  of  the  body,  ......
Length  of  the  abdomen,  ......
Length  of  the  ovigerous  leg,  .....
Length  of  the  leg  of  the  first  pair,  .....

6  „
0-5 „
4-2 „

19 „

Of  this  most  curious  form,  unfortunately,  only  a  single  specimen  —  and  that  much
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mutilated,  with  only  five  legs  —  was  collected  during  the  voyage  of  the  Challenger.  This
si^ecimen  is,  I  think,  a  full-grown  male.  The  body  is  extremely  slender,  with  very  large
intervals  between  the  lateral  processes  for  the  insertion  of  the  legs.  The  cephalo-
thoracic  segment  is  rather  short,  about  twice  as  long  as  the  first  true  thoracic  segment  ;
the second thoracic segment is a little longer than the first,  and the third is,  again, a little
shorter. The proboscis is long, inserted ventrally, far back between the two ovigerous legs.
It  shows  a  little  swelling  at  its  base,  in  the  middle,  and  again  at  the  extremity.  The
mouth is small and triang-ular. The abdomen is short and directed somewhat upwards.

At  the  base  of  the  mandibles  the  front  part  of  the  cephalothoracic  segment  is
for  a  short  distance  cloven  in  the  middle.  Immediately  behind  this  cleft  the  blunt
oculiferous  tubercle,  with  its  four  dark  eyes,  is  placed.  The  basal  joints  of  the  mandibles
diverge considerably,  and extend beyond the front of the proboscis.  The end of this basal
joint,  which is  directed forwards,  terminates in a pointed appendage,  and laterally,  under-
neath  the  end  of  this  appendage,  the  short  second  joint  is  attached.  This  has  the  form
of  a  bird's  head  with  the  small  pincers  as  jaws.  The  inner  surface  of  these  pincers  is
smooth.  The  first  joint  towards  its  extremity  and  the  whole  surface  of  the  second  joint
are covered with numerous lone: hairs.o

The ovigerous legs are inserted close to the base of the proboscis ; they are six-jointed;
the  first  joint  is  small,  the  second about  half  as  long as  the  proboscis,  the  third  nearly  as
long as  the  proboscis,  the  fourth  half  as  long as  the  second,  the  fifth  a  little  shorter  than
the  fourth,  and  the  sixth  extremely  small.  All  the  joints  are  furnished  with  numerous
small  hairs  ;  those  on  the  two  last  joints  are  a  little  longer,  but  still  extremely  slender.

The first joint of the legs is small, nearly as long as the lateral process, the second joint
is  more  than  twice  as  long  as  the  first,  the  third  joint  nearly  half  as  long  as  the  second,
the  fourth  is  as  long  as  the  trunk  with  the  abdomen,  the  fifth  is  but  little  shorter,  the
sixth  is  as  long  as  the  whole  length  of  the  body,  the  seventh  is  short,  and  the  eighth
nearly  as  long  as  the  second  joint.  The  part  of  the  eighth  joint  facing  the  strong  claw
has  a  distinct  shoulder,  furnished  with  spines  and  small  hairs.  The  first  joint  of  the
leg bears at the distal extremity, on both sides, a strong conical protuberance ; the second
bears  a  still  larger  one  ventrally,  and  another  at  the-  distal  extremity  ;  the  third,  too,
is  furnished  with  one.  Besides  three  strong  protuberances  at  the  distal  extremity,  the
longest  of  which  is  placed  between  the  two  others,  the  fourth  joint  has  three  other
protuberances placed laterally  on the joint  ;  one of  these is  placed in  the middle,  the two
others  on  the  other  side  at  equal  distances  from  the  middle  one.  The  protuberances  at
the  extremity  of  the  joint  are  much  larger  than  the  others  found  on  the  joint.  The
latter  have,  moreover,  a  slender  spine  at  the  top.  The  armature  of  the  fifth  joint  is
nearly  the  same  as  that  of  the  fourth.  The  sixth  joint  is  furnished  with  numerous  small
protuberances,  bearing  slender  spines  at  the  top.  Distinct  hairs  are  seen  on  all  the
joints  ;  towards  the  fourth  joint  they  grow  stronger  and  denser.  The  side  of  the  last



84  THE  VOYAGE  OF  H.M.S.  CHALLENGER.

joint  facing  the  claw  when  it  is  closed  is  fiu'uished,  in  addition  to  numerous  slender
spines,  with  a  row  of  curiously-shaped  teeth  (see  fig.  7  of  PI.  XIV.).  The  last  joint
terminates  in  a  strong  protuberance,  like  those  placed  at  the  extremities  of  the  other
joints  of  the  leg.  The  claw  is  long  and  stout  ;  auxiliary  claws  are  wanting.

I  think  the  only  specimen  of  this  species  dredged  by  H.M.S.  Challenger  is  a  male.
I  could  not,  however,  ascertain  the  sex  without  injuring  the  specimen,  and  I  can  only
state  my  supposition.  It  is  based  on  the  fact  that  there  are  species  of  Phoxichilidium
in  which  six-jointed  ovigerous  legs  are  present  only  in  the  male,  and  also  on  the  pre-
sence of dermal glands in the fourth joint of the leg.

Habitat.  —  This  curiously-shaped  Pycnogonid  was  dredged  off  Bahia  at  a  dejjth  of  7
to 20 fathoms.

Observations. — I think this species of Phoxichilidium is a near relation of the European
shore and shallow- water forms of the same genus {Phoxichilidium femoratum, P. viresccns,
&c.)  ;  from  these  it  can  be  easily  distinguished  by  the  extremely  characteristic  protuber-
ances on the legs, mandibles, &c.

Phoxichilidium  2)atagonicum,  n.  sp.  (PL  XII.  figs.  6-9).
Diagnosis.  —  Body  robust,  lateral  processes  scarcely  sei:)arated.  Basal  joint  of  the

mandibles  indistinctly  divided  into  two  joints,  second  joint  short,  with  small  pincers.
Palpi  represented  by  large  rounded  knobs.  Ovigerous  legs  ten-jointed,  without  claws,
present  in  both  sexes  ;  auxiliary  claws  on  the  legs.  Abdomen  long.

Description.  —  Of  this  species  a  full-grown  female  and  two  small  specimens,  about
whose  sex  I  do  not  feel  quite  sure,  were  dredged  by  H.M.S.  Challenger.  For  the
description I have made use of the fuU-growoi female.

Lengtli of the proboscis.
Total length of the body,
Length of the abdomen,
Length of the ovigerous legs,
Length of the leg of the third pair.

The  body  of  this  species  is  almost  entirely  smooth  ;  the  cephalothoracic  segment,
which  is  not  quite  so  long  as  the  abdomen,  bears  the  oculiferous  tubercle  quite  at  the
front.  The two following thoracic segments are together not quite so long as the cephalo-
thoracic  segment.  The  last  segment  is  very  small,  it  bears  a  long  abdomen  dii-ected
upwards.  The length of  the lateral  j^rocesses is  very  considerable.

The  proboscis  is  ventrally  inserted,  its  base  is  found  considerably  behind  the  front
margin  of  the  cej)halothoracic  segment.  It  is  comparatively  long,  and  its  shape  is  cylin-
drical  ;  the  extremity  is  rounded,  with  a  small  triangular  mouth.

The  mandibles  are  inserted  close  to  each  other  and  have  a  very  long  basal  joint,
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wliicli,  seen  from  tlie  dorsal  side  aljout  the  raiddle,  shows  a  distinct  articulation.  This
basal  joint  is  considerably  swollen  at  the  extremity  ;  the  second  joint  is  directed  towards
the ventral  side,  while  its  pincers  are bent  laterally,  so as  to be directed towards those of
the  other  mandible.  These  pincers  are  smooth  and  extremely  short.  While  the  basal
joint  of  the mandibles  is  nearly  smooth,  the second joint  is  furnished with numerous and
strong hairs,  which are a little stronger still  at  the base of the pincers.

The  palpi  are  represented  by  large  rounded  tubercles,  placed  at  both  sides  of  the
base of the proboscis.

The  ovigerous  legs  are  comparatively  short  (at  least  in  the  female).  The  first  joint
is  very  small,  the  second  is  elongated  and  not  quite  three  times  as  long  as  the  first,  the
third  is  again  short,  the  fourth  and  fifth  joints  are  longer,  the  sixth  is  only  two-thirds  the
length  of  the  fifth,  and  the  last  four  joints  are  small.  They  are  figured  on  Plate  XII.  fig.  8,
and  are  covered  with  long  spiuy  hairs.  There  is  no  claw  at  the  end  of  the  tenth  joint.

The  first  joint  of  tlie  legs  is  small,  the  second  is  more  than  twice  as  long,  and  be-
comes  considerably  thicker  towards  the  extremity,  the  third  joint  is  only  a  little  longer
than  the  first,  the  three  following  are  about  the  same  length  ;  the  fifth  joint,  however,  is
the  smallest,  the  sixth  the  longest.  This  joint  in  the  second leg  of  the  right  side  describes
a  slight  curve,  which  at  the  convex  side  is  surmounted  by  a  strong  conical  protuber-
ance.  I  think,  however,  tliere  can  be  little  doubt  that  this  conical  protuberance  is  to  be
considered  as  an  accidental  outgrowth  caused  probably  by  the  joint  having  been  broken
and afterwards healed. The first tarsal joint is very short, and the second is about as long-
as  the  second  joint  of  the  leg.  At  its  extremity  the  last  joint  bears  a  comparatively
feeble  claw  and  two  auxiliary  claws.  The  joints  of  the  legs  have  numerous  but  small
and  stout  hairs  ;  they  are  at  the  swollen  extremity  of  the  second  joint,  and  on  the  third
and  the  fourth  joints  ;  on  the  following  joints  they  are  much  more  numerous,  but  also
a  great  deal  more  slender.  On  the  two  last  joints,  which  have  also  stronger  spines,  for
example on the side facing the claw, they are most numerous of all.

The female specimen shows very large genital pores at the considerably swollen distal
extremity  of  the  second  joint  of  the  leg.  They  are  found  ventrally  on  all  the  legs.  The
specimens  seem  to  be  very  brittle,  especially  the  younger  ones,  which  had  lost  nearly  all
their legs.

Habitat. — This species was collected at three different stations not far from the coast
of Patagonia.

Station  304.  December  31,  1875.  Lat.  46°  53'  S.,  long.  75°  U'  W.  Depth  of  the
sea,  45  fathoms.  Bottom  of  the  sea,  sand.

Station  308.  January  5,  1876.  Lat.  50°  10'  S.,  long.  74°  42'  W.  Depth  of  the
sea,  175  fathoms.  Bottom  of  the  sea,  mud.

Station  313.  January  20,  1876.  Lat.  5^"  20'  S.,  long.  68°  W.  Depth  of  the
sea,  55  fathoms.  Temperature  at  the  bottom,  8"8°  C.  Bottom  of  the  sea,  sand.
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Observations. — In general, the shape of this Pycnogonid resembles that of PhoxichiJi-
dium  digitatum,  Bohm.  However,  in  many  respects,  it  may  be  easUy  distinguished  from
this and other species of  Phoxichilidium hitherto described ;  for instance,  by the presence
of  ovigerous  legs  in  the  female,  by  the  presence  of  auxiliary  claws,  by  the  number  of
joints  (10)  of  the  ovigerous  legs,  &c.  Like  most  other  species  of  the  same  genus,  this
species  seems  only  to  occur  in  shallow  water  (depth  45  to  175  fathoms)  not  far  from  the
coast.

PhoxicMlidium  iiatagonicum,  var.  elegans,  n.  var.  (PI.  XII.  fig.  10).
Diagnosis.  —  Like  Phoxichilidium  patcujonicum,  Hoek,  only  much  more  slender.
Description. —

Length of the probosci.?, ,
Total length of the body, .
Length of the abdomen.
Length of the leg of the third pair, .
Length of the ovigerous leg,

3 '5 mm.
9-5 „
2-5 „

28-5 „
4  „

A  young  specimen  has  the  diflerent  thoracic  segments  by  no  means  so  concentrated
or  robust  as  is  the  case  in  the  specimens  of  Phoxichilidium  ■patagonicum  ;  the  lateral
processes  are  much  more  widely  separated  ;  in  general  the  length  of  the  body,  in  com-
parison  with  that  of  the  legs  and  of  the  proboscis,  is  much  more  considerable.  The  oculi-
ferous  tubercle  is  furnished  with  four  eyes,  but  the  two  foremost  are  much  larger  than
the  two  others.  The  length  of  their  legs  and  their  joints  is  not  very  dififerent  from  that  of
Phoxichilidium  patagonicum  ;  the  only  difference  being  that  the  total  length  is  compara-
tively  less.  The  claws  and  the  auxiliary  claws  are  as  in  Phoxichilidium  patagonicum.
About the sex of this specimen I do not feel quite sure : most probably it is a young female.

Habitat.—  Station  320.  February  17,  1876.  Lat.  37°  17'  S.,  long.  53°  52'  W.
Depth  of  the  sea,  600  fathoms.  Bottom  temperature,  2  "7°  C.  Bottom  of  the  sea,  hard
ground.

Observations.  —  The  single  specimen  of  this  form  resembles  Phoxichilidium  p)ata-
gonicum  so  strongly  that  I  hesitated  long  whether  or  not  I  should  consider  it  as
specifically  distinct.  My  study  of  other  species,  younger  and  older  specimens,  has
convinced  me  that,  as  a  rule,  as  the  animal  advances  in  age,  its  slenderness  increases.
Now,  in  the  present  case,  a  young  specimen  shows  considerable  slenderness,  while
the  full-grown  female  is  much  more  concentrated.  That  it  is  a  young  specimen  is  proved
by  the  rudimentary  condition  of  the  ovigerous  leg.  I  therefore  feel  inclined  to  consider
this  form  as  a  variety  of  my  Phoxichilidium  patagonicum.  Considering  the  difference
in  depth  of  the  stations  at  which  that  species  and  the  present  form  were  dredged,  we
have here most probably an instance of the influence of surrounding cii'cumstances on the
form of an animal.
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PhoxicMUdtiim  moUissimum,  n.  sp.  (PI.  XIII.  figs.  6-9).
Diagnosis.  —  Body  robust,  lateral  processes  not  very  widely  separated.  Mandibles

distinctly  three-jointed,  with  curved,  smooth,  and  not  very  long  pincers.  Ovigerous  leo-s
ten-jointed,  without  claw  (probal)ly  present  in  both  sexes).  Auxiliary  claws  (T).  Palpi
represented  by  small  rounded  protuberances.  Legs  with  silky  hairs.

Description. —

Length of the proboscis.
Total length of the hody, .
Length of the abdomen,
Length of the ovigerous leg,
Length of the first six joints of the leg,

9 '5 mm.
28
9

20
110

Of  this  interesting  deep-sea  Pycnogonid,  unfortunately  only  a  single  specimen
(much  injured)  was  collected  during  the  voyage  of  H.M.S.  Challenger.  There  is  not
a  single  complete  leg;  and  of  the  incomplete  ones,  with  their  three  joints,  there  are  in
aU  only  three  present.  However,  this  form  is  so  highly  characteristic  that  I  think  it
possible to give, even from this defective specimen, a description which will be recognised
by future investigators.

The body is  robust;  like the proboscis,  the lateral  processes,  and the first  joints of  the
legs,  it  is  entirely  smooth.  The  front  of  the  ceplialothoracic  segment  projects  over
the  base  of  the  proboscis.  This  front  part  bears  dorsally  the  blunt  oculiferous  tubercle,
with  its  rudimentary  eyes,  and  quite  anteriorly  the  large  mandibles  are  inserted.  These
run  parallel  to  one  another,  and  are  distinctly  three-jointed.  The  basal  joint  is  com-
paratively  long,  swollen  at  its  base,  and  again  at  the  extremity;  the  second  is  about
two-thirds  the  length  of  the  basal  joint;  the  thii'd  joint  is  very  short,  and  terminates  in
a  pair  of  smooth,  strongly-curved  pincers,  which,  when  closed,  have  a  wide  interval
between them.

The  proboscis  is  very  stout,  swoUen  a  little  in  the  middle,  and  also  at  the  extremity  ;
seen  laterally,  the  swelling  at  the  extremity  appears  rather  stronger  on  the  dorsal  than
on  the  ventral  side.  The  triangular  mouth  is  quite  closed  by  the  labial  plates.  Near
the base of  the  proboscis  the  cephalothoracic  segment  bears  on botli  sides  a  small  blunt
protuberance, which represents the palpus,

i'i  The  ovigerous  legs  are  inserted  ventraUy.  Seen  from  that  side,  the  cephalothoracic
segment  is  distinctly  divided  into  two  segments,  and  the  ovigerous  legs  originate  from
the  first  of  these  two  segments.  They  are  inserted  on  small  processes,  which  represent
the  lateral  processes  of  the  ovigerous  legs,  and  have  ten  joints.  The  first  and  third
joints  are  short;  the  second  is  about  twice  as  long;  the  fourth  is  comparatively  stout  and
longer  than  the  second;  the  fifth  is  as  long  as  the  second,  and  much  more  slender
than  the  fourth;  the  sixth  is  shorter  than  the  fifth,  slender,  but  swollen  at  the  extremity.
The  last  four  joints  do  not  show  any  great  differences  in  length;  however,  from  the
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sixtli  to  the  tenth  oaoli  joint  i.s  inoro  slender  than  the  preceding  one.  The  hairiness  of
the  different  joints  of  the  leg  is  not  very  great.  Some  hairs  are  found  on  the  second  to
the  sixth  joints,  tlic  hitter  heing,  especially  at  tlie  swollen  extremity,  furnished  with
some  stronger  hairs.  The  seventh  joint  is,  near  the  extremity,  armed  with  very  long
hairs;  the  eighth  joint  has  them  all  over  the  surface;  on  the  ninth  joint  the  hairs  are
short  and  few;  while  tlie  very  slender  toiitli  joint  is  furnished  not  only  with  some  short
hairs, but also witli rows of stronger spines.

The  lateral  processes  for  (he  insertion  of  the  legs  are  comparatively  long.  The  abdo-
men  is  very  long,  being  nearly  cy]iii(b-ical,  and  at  the  extremity  a  little  swollen.

The  second  joint  of  the  h'g  is  twice  as  long  as  the  first  and  the  third.  Of  the  three
following  joints,  which  arc  conijiaratively  long,  the  first  is  a  little  longer  than  the  second,
and  a  little  shorter  than  the  third.  Witli  the  exception  of  a  row  of  not  very  nume-
rous  hairs  placed  at  their  extremities,  the  first  three  joints  are  smooth;  the  fourth
shows  already  a  small  number  of  very  thin  hairs,  which  are  much  more  numerous  on
the  fifth,  and  extremely  numerous  on  tlie  sixth  joints.  On  these  last  two  joints,  however,
the  hairs  cover  only  half  the  surface  longitudinally,  whereas  the  other  half  has  slender
spines placed in distinct rows (fig. 9).

The single specimen of  this  species  shows ventrally  small  genital  pores on the second
joint  of  the  first,  second,  and  third  legs  (the  only  legs  present).  From  the  smallncss  of
these genital  pores,  the absence of ovaries in the fourth joint of  the leg,  and the shape of
the ovigeroua legs, I conclude that this specimen is a male.

Habitat. — The single specimen was brought up from
Station  237.  June  17,  1875.  Lat.  34°  37'  N.,  long.  140°  32'  E.  Depth  of  the  sea,

1875  fathoms.  Bottom  tcmporature,  1  '7°  C  Bottom  of  the  sea,  mud.
Observations.  —  This  species  and  the  two  following  {Phoxichilidiam  oscitans,  Hock,

and  Phoxichilidium  pilosum,  Hoek)  are  nearly  allied.  They  are  furnished  with  teu-
jointed  ovigerous  legs,  present  in  both  sexes,  and  three-jointed  mandibles.  The  late  Dr
R.  von  Willcmoes-Suhm  erroneously  mentioned  these  species  as  belonging  to  the  genus
Zetes,  Kriiyer.  When  comparing  these  species  with  true  three-jointed  mandibles,
with  Phoxichilidium  jluminense,  Kroycr,  with  two-jointed  mandibles,  and  a  distinct
row  of  spines  dorsally  near  the  middle,  and  with  Phoxichilidium  ^Ja^rtf/ox/ciMJi,
Hoek,  which  h.as  the  basal  joint  divided  into  two  when  seen  from  the  dorsal  surface,
and  quite  undivided  when  seen  from  the  ventral  surface,  it  becomes  evident  that
this  division,  even  when  so  distinctlj^  developed  as  is  the  case  with  Phoxichilidium
molUssimum,  Phoxichilidium  oscitans,  and  Phoxichilidium  2^i^osum,  does  not  justify
us  in  considering  these  species  as  belonging  to  a  different  genus.  Even  should  this
be  proposed,  they  could  never  be  considered  as  species  of  Zctcs  ;  for  that  genus
has  ten-jointed  palpi,  whereas  these  organs  in  the  present  forms  have  become  entirely
rudimentary.
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Phoxichilidium  oscitans.  u.  sp  (PI.  XIII.  figs.  1-5).
Diagnosis.  —  Body  robust,  lateral  processes  not  very  widely  separated.  Mandibles

three-jointed,  with  long  and  slender  pincers.  Ovigcrous  legs  ten-jointed,  without  claws,
probably  present  in  both  sexes.  Auxiliary  claws  present.  Palpi  represented  by  rounded
protuberances.  Proboscis  swollen  in  the  middle,  and  considerably  at  the  tip.

Description. —

Length of the prohoscis,
Total length of tlu! hody, .
Length of the abdomen,
Length of the ovigerous leg,
Length of the leg of the tliird pair,

8 mm.
21-5 „
G-5„
9-6 „

07  „

A  single  specimen  of  this  beautiful  species  was  Ijrought  home  by  the  Challenger.  It
is  a  species  with  a  robust  body,  with  long  lateral  processes,  which  are  not  widely
separated,  a  very  long  abdomen,  and  a  very  stout  proboscis.  The  first  or  cephalic  part
of  the  cephalothoracic  segment  is  almost  globular,  and  bears  about  its  middle  a  l^lunt
oculiferous  tubercle  with  two  rudimentary  eyes,  represented  by  brown  spots,  which  are
connected  by  a  slender  strip  of  pigment,  the  whole  not  unUke  the  form  of  what  the
French  call  a  pince-nez.  The  cephalothoracic  segment  is  nearly  as  long  as  the  three
other  segments  together.'  The  abdomen  is  long,  cylindrical,  swollen  at  the  extremity.

The  proboscis  is  very  stout;  it  is  considerably  swollen  in  the  middle,  and  also  at  the
extremity.  This  extremity  is  flattened  at  the  front,  and  has  a  very  large  triangular
mouth,  the  tlircc  lips  of  which  are  turned  inwards.  While  the  body  is  almost  everywhere
smooth, the front of the proboscis bears round the mouth not very long l)ut comparatively
strong hairs.

The  mandibles  are  distinctly  three-jointed.  The  first  joint  is  the  longest;  the
second  is  but  little  shorter;  together  they  reach  considerably  beyond  the  end  of  the
proboscis.  The  third  joint  is  small,  and  bears  a  pair  of  extremely  slender  pincers,  the
movable  one  being  much  more  strongly  curved  than  the  immovaljlc  one.  At  the  end  of
the  first  joint  a  row  of  not  very  long  but  comparatively  strong  hairs  is  observed;  those
at  the  extremity  and  over  the  whole  surface  of  the  third  joint  are  a  little  longer.  The
pincers are quite smooth.

The palpi  are represented by very large globular protuberances,  placed at both sides,
near the base of the prol)oscis.

The  ovigerous  legs  arc  inserted  veutrally  not  far  from  each  other.  Seen  from  the
ventral  side,  the  cephalothoracic  segment  is  much  shorter  than  when  observed  dorsally;
nor  is  there  from  that  side  any  trace  of  a  division  into  two  joints  to  be  seen,  as  is  the
case  in  Phoxichilidium  mollissimum,  Hoek.

The  length  of  the  joints  of  the  ovigerous  legs  is  exactly  as  in  PJwxichilidiim
(zo(jl.  cualu  i;xp.  —  paut  x.  —  1881.)  K.  12
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molUssimum  ;  the  first  and  third  joints  arc  short,  the  second  is  a  little  longer,  the  fourth
longest  of  all  and  much  thicker;  the  fifth  joint  is  only  a  little  shorter  than  the  fourth,  but
considerably  more  slender;  the  sixth  again  is  a  little  shorter  than  the  fifth,  and  swollen
at  the  distal  extremity.  The  last  four  joints  are  short  and  nearly  of  equal  length.  The
hairs on these last joints are not so long, but more regularly spread over the surface, than
is  the  case  in  Phoxichilidium  molUssimum.  The  tenth  joint,  however,  shows  nearly  the
same row of spines and the same short hairs as in the foregoing species.

The  legs  are  very  long.  The  relative  length  of  the  joints  is  the  same  as  in  PhoxU
chilidium  mollissimu'm.  The  seventh  joint  is  short;  the  eighth  joint  is  a  little  curved.
Both these joints are slender;  together they are nearly  equal  in length to the second joint
of  the  leg.  The  claw  is  very  long,  and  furnished  with  two  small  auxiliary  claws.  That
side  of  the  eighth  joint  which  faces  the  claw  shows  a  row  of  stronger  spines,  the  last
of  which  is  considerably  longer  than  the  others.  Besides  distinct  rows  of  stouter  hairs
at  the  extremity  of  the  joints,  the  number  of  hairs  on  the  surface  of  the  joints  con-
siderably  increases  from  the  fourth  joint  downwards,  the  greatest  number  being  found
on  the  distal  part  of  the  sixth  joint.

The  only  specimen  is  probably  a  male.  Its  genital  openings  are  small,  and  are
placed ventrally on the second joint of  every leg.

Habitat. — This beautiful deep-sea species was found at
Station  70.  June  26,  1873.  Lat.  38°  25'  N.,  long.  35°  80'  W.  Depth  of  the  sea,

1675  fathoms.  Sea  bottom,  olobiwerina  ooze.
Observations. — This species is nearly allied to the foregoing (Phoxichilidium molUssi-

mum,  Hoek),  and  also  to  the  following  species  {Phoxichilidium  pilosum,  Hoek).  It  may,
however,  be  easily  distinguished  from  these  species  by  the  form  of  the  proboscis  and
of the cephalothoracic segment, and by its extremely long legs.

Phoxichilidium  jyilosum,  n.  sp.  (PL  XIII.  fig.  10-13).
Diagnosis.  —  Body  not  very  robust,  lateral  processes  widely  separated.  Mandibles

distinctly  three-jointed,  with  small  straight  pincers.  Ovigerous  legs  ten-jointed,  without
claws,  present  in  both  sexes.  Auxiliary  claws  present.  Palpi  represented  by  rounded
protuberances.  Proboscis  cylindrical,  tapering  towards  the  extremity.  Body  (dorsally)
and legs covered with extremely long and thin hau's.

Descnption. —

Length of the proboscis,
Length of the abdomen,
Total length of the body.
Length of the ovigerous leg, .
Length of the leg of the third pair.

5 mm.
5 „

15 „
8 „

44 „

Of this species three specimens were collected during the cruise of H.M.S. Challenger;
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iJiere  are  two  females  and  a  male.  The  male  is  a  great  deal  smaller  than  the  larger  of
the  two  females.  I  therefore  give  the  description  from  the  larger  female.  The''  body
IS  stout,  but,  as  the  lateral  processes  are  widely  separated,  not  very  robust.  The
cephalothoracic  segment  is  not  very  long.  Quite  in  front  of  it  the  oculiferous  tubercle
is  mserted  so  as  to  overhang  the  base  of  the  mandibles.  It  is  much  elevated,  conical,
with  two  larger  eyes  directed  forwards  and  two  smaller  ones  directed  backwards.  The'
first  and  second  true  thoracic  segments  together  are  shorter  than  the  cephalothoracic
segment.  The  last  thoracic  segment  is  short,  and  bears  at  the  extremity  a  very  large
abdomen,  the  length  of  which  is  nearly  equal  to  that  of  the  proboscis.  The  abdomen  is
a  little  swollen  at  the  tip.  Dorsally  the  surface  of  the  body  of  the  lateral  processes  and
of  the  abdomen  is  furnished  with  very  slender  haii's,  of  which  a  distinct  row  is  observed
on the hinder margin of the different thoracic segments.

The  two  mandibles  are  three-jointed;  the  first  two  joints  run  parallel  to  each  other.
The  first  joint  reaches  as  far  as  the  end  of  the  proboscis;  the  second  joint  is  a  little
longer;  the  third  is  inserted  on  the  second,  with  which  it  makes  a  right  angle.  The
pincers of the two mandibles are directed horizontaUy towards each other; they are placed
at a short distance from the end of the proboscis, are straight, and very short.

The  proboscis  is  cylindrical,  tapering  towards  the  extremity,  where  the  small  mouth
is  situated.  At  the  base  of  the  proboscis  the  two  protuberances  representing  the  palpi
are inserted.

The  ovigerous  legs  are  ten-jointed:  the  first  and  third  joints  are  very  small;  the
second  is  about  twice  as  long;  the  fourth  and  fifth  are  the  longest  of  all;  the  sixth  joint
is  short;  and  of  the  four  last  joints  the  second  is  the  longest  and  the  last  the  shortest.
They  are  covered  with  not  very  long  but  thin  hairs,  rows  of  stronger  ones,  as  a  rule,
being found at the extremity of the joints.

The  second  joint  of  the  legs  is  nearly  twice  as  long  as  the  first  or  third,  and  in  the
female  considerably  swollen  at  the  extremity.  The  fourth  joint  is  also  considerably
swollen  in  the  female,  and  is  longer  than  the  first  three  joints  together.  The  fifth
joint  is  much  more  slender  and  also  a  little  shorter  than  the  fourth;  the  sixth  is  much
longer and,  at  the same time,  a  great  deal  more slender.  The two last  joints  together are
not  quite  one-third  the  length  of  the  sixth  joint.  The  first  tarsal  joint  is  extremely  short,
the seco^id about five times as long.  From the first  to the sixth aU the joints are covered-
with  very  long  and  slender  hairs,  giving  an  extremely  woolly  appearance  to  the  whole
animal.  The  first  tarsal  joint  is  furnished  with  numerous  stronger  and  smaller  hairs;  the
second  shows  a  row  of  distinct  spines,  the  last  of  which  is  the  largest,  while  the  others
diminish  in  size.  The  claw  at  the  end  of  the  leg  is  very  large;  it  is  accompanied  by  two
extremely small auxiliary claws.

The females have very large genital openings ventrally on the swollen extremity of the
second  joint  of  all  the  legs.  In  the  males  I  could  observe  the  small  genital  pores  only
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on  the  ventral  surface  of  the  two  hindermost  legs.  They  are  here  placed  at  the  tip  of  a
small  tubercle,  which  is  likewise  absent  on  the  two  first  pairs  of  legs.  The  genital  pores
of the males are almost quite covered by the surrounding hairs.

This  hairy  Pycnogonid was di-edged by the Challenger at  two different stations.
Station  147.  December  30,  1873.  Lat.  46°  16'  S.,  long.  48°  27'  E.  Depth  of  the

sea,  1600  fathoms.  Temperature  of  the  bottom,  0-8°  C.  Bottom  of  the  sea,  globigerina
ooze.

Station  157.  March  3,  1874.  Lat.  53°  55'  S.,  long.  108°  35'  E.  Depth  of  the  sea,
1950  fathoms.  Bottom  of  the  sea,  diatom  ooze.

Observations.  —  The  near  relation  which  this  beautiful  deep-sea  species  bears  to  the
two foregoing ones  is  evident.  They  form the  true  deep-sea  representatives  of  the  genus
Phoxichilidium,  Milne-Edwards,  which  probably  will  be  found  to  have  an  extremely
wide range.

Ho.nnonia, u. gen.

Diagnosis.  —  Proboscis  stout,  inserted  quite  in  front  of  the  cephalothoracic  segment.
Mandibles  rudimentary,  small,  two-jointed,  chelate.  Palpi  wanting.  vigorous  legs,
present in both sexes, ten-jointed.

Hannonia  typica,  n.  sp.  (PI.  XIV.  fig.  8-11).
Diagnosis.  —  Body  robust,  proboscis  long-ovate,  truncated  at  the  tip,  and  forming  a

narrow  stalk  posteriorly.  Legs  short,  with  a  small  first  tarsal  joint  and  a  claw,  without
auxiliary claws.

Description. —

Length  of  the  prohoscis,  .......  4  mm.
Length  of  the  trunk  with  the  abdomen,  ...  .  .  .  7  „
Total  length  of  the  bod}',  .  .  .  .  .  .  .  11  „
Length  of  the  leg  of  the  third  pair,  .  .  .  .  .  .  12  „

This  curious  sea-spider  has  a  robust  body;  the  cephalothoracic  segment  is  not  very
large,  and,  like  the  two  following  segments,  its  hinder  margin  is  furnished  with  an
elevated  ridge  ;  on  these  ridges  a  row  of  small  hau's  is  inserted.  The  oculiferous
tubercle  is  blunt,  and  placed  in  the  middle  of  the  cephalothoracic  segment.  It  is
furnished  with  four  comparatively  large  black-coloured  eyes.  The  dorsal  surface  of  the
lateral  processes,  like  that  of  the  last  thoracic  segment  immediately  in  front  of  the  inser-
tion of the abdomen, shows rounded protuberances, on the surface of which small hairs —
like  those  of  the  ridges  on  the  hinder  side  of  the  thoracic  segments  —  are  placed.
The  abdomen  is  not  very  long,  but  stout  and  swollen  at  its  extremity.  Its  surface  is
likewise  covered  with  numerous  small  hairs.  The  form  of  the  proboscis  is  ovate;  at  the
anterior  end it  is  flattened and truncated.  The mouth is  fovmd in the middle of  this  trun-
cated  surface  ;  it  is  triangular,  with  comparatively  large  lips.  At  the  Ijack  the  proboscis  is
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narrower,  the  narrow  part  thus  forming  a  sort  of  stalk-like  process  on  which  the  ovate
front  part  is  borne.  The  surface  of  the  proboscis,  when  seen  with  the  naked  eye  or
slightly magnified, is entirely smooth.

The  mandibles  are  small  and  rudimentary;  they  consist  of  a  short  basal  joint  and  a
quite  rudimentary  second  joint,  armed  with  rudimentary  pincers.  The  length  of  the
mandibles is about one-fourth the length of the proboscis.

The  ovigerous  legs  are  not  very  strong  ;  they  are  ten-jointed.  The  first  three  joints
are  short;  the  fourth  and  the  fifth  joints  are  the  longest;  the  sixth  is  about  two-  thirds
the  length  of  the  fifth;  and  of  the  last  four  joints  the  first  is  by  far  the  longest,  and  the
third  the  shortest.  A  small  claw  is  found  at  the  extremity  of  the  tenth  joint.  All  the
joints  are  furnished  with  small  hairs;  the  last  four  joints  are  not  armed  with  denticulate
spines,  but  with  not  very  strong  straight  spines,  scattered  rather  irregularly  over  the
whole surface of the joints.

The  legs  are  short.  The  first  three  joints  are  extremely  short;  the  three  following
are  longer  and  nearly  of  the  same  length,  which  is  shorter  than  that  of  the  first  three
joints  together.  The  first  tarsal  joint  is  very  short;  the  second  comparatively  lono-  and
feebly  curved,  it  bears  at  the  extremity  a  small  strongly-curved  claw,  which  is  sickle-
shaped,  and  not  accompanied  by  auxiliary  claws.  All  the  joints  of  the  legs  are  furnished
with numerous minute spines,  placed in regular rows ;  the fifth and sixth joints,  however,
are  also  armed with  a  distinct  row of  tubercles,  each  bearing  a  small  but  strong  spine  at
the tip (fig. 11).

The  only  specimen  of  this  species  is  a  female.  It  has  very  large  genital  pores  on  the
second  joints  of  all  the  legs.  The  ovaries  are  found  reaching  as  far  as  the  sixth  joint  of
the  leg.  The  ovarian  eggs  are  exceedingly  numerous,  but  comparatively  large.

This interesting Pycnogonid was found on the shore at Seapoint, near CapetowTa.
Observations.  —  It  is  a  true  shore  inhabitant,  and  forms  among  the  species  with-

out  palpi  the  transition  from  those  with  {Pallene  and  PlwxicMlidium)  to  those
without  mandibles  {Pycnogonum  and  Plwxichilus).  To  the  first  of  the  latter  genera  ■
{Pycnogonum) it  is,  I  believe,  very nearly allied — viz.,  by the robustness of  the body and
by  the  presence  of  the  protuberances  (which  I  showed  in  my  paper  published  in  1877,
Ueber  Pycnogoniden,  to  be  outgrowths  of  the  skin,  richly  armed  with  tactile  organs)
on  the  dorsal  surface  of  the  body  and  of  the  lateral  processes.  The  want  of  auxiliary
claws  in  both  genera  is  also  striking.  Distinct  differences  are  furnished  by  the  presence
of  mandibles,  and  of  ovigerous  legs  in  the  female  of  my  Hannonia  tijinca;  I  have
already  pointed  out  above,  however,  that  I  do  not  consider  these  differences  very
important.
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APPENDIX  I.

DESCRIPTION  OF  THE  SPECIES  DEEDGED  DURING  THE  CRUISE
OF  THE  "  KNIGHT  ERRANT."

During  the  recent  cruise  of  the  "  Knight  Errant,"  organised  by  Prof.  Sir  WyviUe
Thomson to acquire  a  more accurate knowledge of  the abnormal  distribution of  tempera-
ture  in  the  Faroe  Channel,  numerous  Pycnogonids  were  collected  by  trawhng.  As  this
cruise  bears  upon  the  voyage  of  the  Challenger  and  the  study  of  the  results  of  her
voyage, I was asked to give also a description of these forms for this report.

Nyiiiphon  stromii,  Kroyer.

Nymphon stromii, I^oyer, Bidrag til Kundskab, &c., Natiirh. Tidskr., N. R., i. Ill, 1845.
Nymjjhon gracilipes, HeUer, Cnistaceen, Pycnogoniden, imd Tnnicaten der K. K. Oester.

Ungar. Nordpol. Exped. Deuksclir. der Math., Natiu-w. Classe der Kaiserlichen Akad. der
Wiss., XXXV. 40, 1875.

Nymiilwn stromii, Kroyer, Miers, Ann. and Magazine, 4tli series, vol. xx. p. 109, 1877.
Nymphon gracilipes, HeUer, G. O. Sars, Prodromus descriptiouis Crustaceorum et Pycnogoni-

dariim, quae in expeditione Norvegica, anno 1876, observavit. Arch. f. Math, eg Naturvid.,
iL 265, 1877.

Nymphon stromii, Kroyer, Wilson, Pycnogonida of New England, Transact. Connect. Acad.,
vol. V. p. 17, pi. vi. fig. \a-\h, 1880.

This  beautiful  and  distinct  species  is  accurately  described  by  Kroyer,  and  also  by
Wilson.  Its  synonjony  and  wide  geographical  range  I  have  discussed  at  some  length  in
the description of the Pycnogonids collected during the two cruises of the Dutch schooner
"  Willem  Barents  "  in  the  Barents  Sea,  which  at  this  moment  is  in  the  hands  of  the
printer,  and wUl be published probably before the end of the year (1880).'

The  dimensions  of  the  "  Knight  Errant  "  specimens  are  much  smaller  than  those  of
the specimens described by Heller  and myself,  and even smaller  than those which Wilson
has got from the neighbourhood of the North American coast.

The  extent^  of  the  largest  "Knight  Errant"  specimen  is  not  quite  100  mm.  The
' Supplement-Band of the Niederlandisches Arcliiv fiir Zoologie, Leiden, E. J. Brill.
- " Extent is the distance from tip to tip of the outstretclied legs " (WilsGn, loc. cit., p. 5).
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depth  from  which  this  species  was  brought  up  is  from  515  to  540  fathoms.  The  stations
where it was found are the following : —

Station  No.  5  (cruise  of  the  "  Knight  Errant").  Lat.  59°  26'  N.,  long.  7°  19'  W.
August  11,  1880.  515  fathoms.  "Warm  area.  Two  specimens.

Station  No.  7  (cruise  of  the  "Knight  Errant").  Lat.  59°  36'  N.,  long.  7°  18'  W.
August  12,  1880.  530  fathoms.  Warm  area.  Two  specimens.

Station  No.  8  (cruise  of  the  "Knight  Errant").  Lat.  60°  3'  N.,  long.  5°  51'  W.
August  17,  1880.  540  fathoms.  Cold  area.  Ten  specimens.

In  this  animal,  therefore,  we  have  an  example  of  one  inhabiting  the  cold  and
warm areas  on  both  sides  of  the  ridge  rising  in  the  Faroe  Channel  to  within  300  fathoms
of  the  surface.^  This  agrees  very  well  with  the  facts  of  the  geographical  distribution  of
our  species  ;  it  is  a  common  inhabitant  of  the  depths  of  the  Arctic  Sea,  but  it  is  also  by
no means rare in the deeper water of southern latitudes,  especially in the neighbourhood
of the American coast.

Nymijilion  grossipes,  0th.  Fabricius.
Nymphon  grossipes,  0.  Fabricius,  Fauna  Groenlandica,  p.  229,  1780.  (See  p.  44  of

this report.)
A single specimen of this species was dredged at
Station  8  (cruise  of  the  "Knight  Errant").  Lat.  60°  3'  N.,  long.  5°  51'  W.  August

17,  1880.  540  fathoms.  Cold  area.
For  the  geographical  distribution  of  this  species  I  refer  to  the  list  of  species  at  p.  20.

Nymphon  macronyx,  G.  0.  Sars  (PI.  XV.  figs.  1-7).
Nijmphcni macronyx, G. 0. Sars. Prodromus descriptionis, &c., Arcliiv, f. Math, og Naturvid.,

ii. 265, 1877.
Of  this  interesting  inhabitant  of  the  cold  area  of  the  Faroe  Channel  about  thirty

specimens  were  dredged  during  the  cruise  of  the  "  Knight  Errant."  As  hitherto  neither  a
full description nor any figure of this species has been published, I wish to give both here.

Only  a  short  diagnosis  of  this  species  has  been  published  by  Professor  G.  0.  Sars.
From  this,  and  from  the  pencil  drawing  he  had  the  kindness  to  send  me,  the  species  is
easily  recognised.  However,  in  some  respects,  I  observed  slight  difierences  from  the
diagnosis  of  Professor  G.  0.  Sars.  Probably  these  will  be  found  to  arise  from  the
fact  that  the  species  had  been  submitted  only  to  a  preliminary  investigation  by  the
celebrated Norwegian zoologist.

Nymphon  macronyx,  G.  0.  Sars,  is  a  somewhat  robust  Nymphon,  having  the  second
joint  of  the  palpi  longer  than  the  third,  the  first  tarsal  joint  not  quite  half  the  length  of
the  second  tarsal  joint,  and  having  a  very  long  claw  at  the  end  of  every  leg  and

 ̂Nature, September 2, 1880, C. Wyville Thomson, the Cruise of the " Knight Errant."
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extremely  small  auxiliary  claws.  Moreover,  it  is  characterised  by  a  curiously-shaped
oculiferous tubercle.  Its  dimensions are as follows :  —

Length of the proboscis, 2-3 mm.
5-4 „
5-7 „
6-4 „
7-1 „

18  „

Total length of the body, ?,
Total length of the body, $,
Length of the ovigerous leg, ?,
Lengtli of the ovigerous leg ,$,
Length of the leg of the thu'd pair,

The  body  is  almost  quite  smooth,  while  the  appendages  are  richly  furnished  with
hairs.  The  slenderness  of  the  body  is  not  very  great  ;  the  lateral  processes,  however,
are  widely  separated  (PI.  XV.  fig.  1).  The  cephalothoracic  segment  is  shorter  than
the  proboscis  ;  it  is  narrow  in  the  middle,  while  it  shows  a  considerable  swelling  at
the  beginning  and  at  the  end.  The  oculiferous  tubercle  is  situated  above  the  inser-
tion  of  the  ovigerous  legs.  Seen  laterally  this  shows  the  conical  and  pointed  shape
described  by  Professor  G.  0,  Sars  ;  but  seen  from  the  front  it  is  considerably  flattened
and  broad,  terminating  in  two  divergent  points.  It  is  furnished  with  four  distinct  eyes
(PI.  XV.  fig.  2).  The  proboscis  is  almost  quite  cylindrical.  The  abdomen  is  short.

Of  the  appendages  I  have  figured  the  mandibles  in  fig.  3  on  Plate  XV.  The  second
joint  is  nearly  triangular,  and  almost  its  whole  surface  is  covered  by  strong  haii-s.  At
the  front,  one  of  the  angles  of  the  triangle  terminates  in  the  immovable  claw,  which  is  a
great  deal  shorter  than  the  movable  one.  Both  claws  bear  a  row  of  spines  and  are
strongly  curved at  their  extremities.

The drawing I have given in fig. 4 of the palpi renders, I believe, a description needless.
The  ovigerous  leg  of  the  female  is  shorter  and  feebler  than  that  of  the  male  ;  more-

over,  it  has  the  fourth  and  fifth  joints  quite  straight,  whereas  the  same  joints  in  the
male  describe  distinct  curves.  The  relative  length  of  the  joints  is  the  same  as  in  most
other  species  of  the  genus  Nymyhon.  In  the  male  the  sixth  joint  is  furnished  with  a
small  pointed  tubercle,  which  I  did  not  observe  in  the  female.  The  males  bear  the  eggs
on the fourth and fifth joints ;  they are large and collected in one or two packets on both
legs.  The  four  last  joints  show  a  row  of  denticulated  spines  of  the  shape  figured  on
Plate  XV.  fig.  5.  The  claw  at  the  end  of  the  ovigerous  leg  is  strong  and  pectinated  at
the extremity.

The  second  joint  of  the  legs  is  twice  as  long  as  the  first  and  the  third,  the  fourth
joint  is  as  long  as  the  fifth,  the  sixth  is  only  a  little  longer.  The  first  tarsal  joint  is  not
quite  half  as  long  as  the  second.  The  claw  is  very  long,  almost  as  long  as  the  second
tarsal  joint.  Very  small  auxiliary  claws,  easily  overlooked,  are  situated  on  both  sides  of
the  great  claw  (fig.  7).  The  second  joint  of  the  female  is  considerably  swollen  at  the
end, where it shows on every leg a large genital pore of an oval shape ; the fourth joint in
the  same  sex  is  also  swollen.  The  hairs  on  the  first  four  joints  in  both  sexes  are  not
very  numerous,  whereas,  beginning  with  the  fifth,  the  last  joints  are  richly  furnished
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with  hairs.  The  side  of  the  eighth  joint  facing  the  claw  shows  a  row  of  regular  strong
spines.  The  genital  pores  of  the  males  are  smaUer  than  those  of  the  females  ;  they  are
present only on the two posterior pairs of legs.

^  As  for  the  geographical  distribution  of  this  species,  G.  0.  Sars  dredged  it  in  lat.  62°
44'  5"  N.,  long.  1°  48'  E.,  in  comparatively  deep  water  (412  fathoms),  in  the  cold  area.
He  found  there  only  four  specimens,  whereas  a  single  haul  with  the  trawl  in  the  Faroe
Channel  yielded  among  a  thousand  specimens  of  Nymplion  robustum,  BeU,  upwards  of
thirty  specimens  of  the  species  in  question.  This  occurred  at

Station  No.  8  (cruise  of  the  "Knight  Errant").  Lat.  60°  3'  N.,  long.  5°  51'  W.
August  17,  1880.  540  fathoms.  Cold  area.

This  station  is  not  very  far  from  the  place  where  it  was  dredged  by  Professor  G.
0.  Sars,  and  as  this  is  the  only  instance,  so  far  as  I  know,  of  this  species  having  been
collected  previous  to  the  cruise  of  the  «  Knight  Errant,"  most  probably  it  has  a  very
restricted distribution.

Nymphon robustum. Bell.

Nymplwn rohustum, BeU, Belcher's Last of the Arctic Voyages, vol. ii. p. 409, 1855, Tab.
XXXV. fig. 4.

Nymphon ahjssorum, Norman, Wyville Thomson, Depths of the Sea, p. 129, 1873.
Nymphon hums, Heller, Crustaceen, Pycnogoniden iind Tunicaten der K. K. Oester. Ungar.

Nordpol. Exped. Denksohriften der Wiener Akademie der Wiss., xxxv. 41, 1875.
Nymphon robustum, Bell, G. 0. Sars, Prodromus Crustaceorum et Pycnogonidarum, Arch, fiir

Math., og Naturvid., ii. 265, 1877.

An  ample  discussion  of  the  sjoionymy  of  this  species,  and  a  description  of  those
parts  of  the  body  which  have  hitherto  been  overlooked,  I  have  given  in  my  paper  on  the
Pycnogonids  of  the  cruises  of  the  "  Willem  Barents,"  to  which  I  have  referred  above.
An  immense  quantity  of  this  true  cold  area  species  was  dredged  during  the  recent
cruise  of  the  "  Knight  Errant."  Mr  Murray  writes  to  me  that  this  was  the  greatest
haul  of  Pycnogonids  he  ever  observed.  It  is  a  blind  species,  and  along  with  it  were
trawled  a  considerable  number  of  specimens  of  Nymphon 'nmcronyx  which  have  distinct
eyes, about ten specimens of Nymphon stromii also furnished with eyes, one specimen of
Nymphon grossip)es with eyes,  and four specimens of  Colossendeis 2>roboscidea,  Sabine
(sp.),  which  is  again  without  eyes.  The  number  of  specimens  with  eggs  is  not  very
considerable,  and  there  is  not  one  which  shows  the  numerous  highly  developed  young
ones  clinging  to  the  ventral  side  of  the  body  of  their  parent  as  is  the  case  with  some
specimens from Barents Sea.

Finally,  I  wish to point out that the dimensions of  the " Knight Errant "  specimens are
considerably smaller than those of  specimens from higher latitudes.  As I  have mentioned
above,  this  is  also  the  case  with  the  specimens  of  Nymphon  stromii.

(ZOOL.  CHALL.  EXP.  —  PART  X.  —  1881.)  K  13
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A  species  of  ScalpeJhim,  whicli,  so  far  as  I  know,  has  not  been  observed  hitherto,
is a common commensal on the legs of Nymiihon robustum, Bell.

This species was dredged at
Station  8  (cruise  of  the  "  Knight  Errant").  Lat.  60°  3'  N.,  long.  5°  51'  W.  August

17,  1880.  Depth  of  the  sea,  540  fathoms.  Cold  area.  Perhaps  1000  specimens.
Station  2  (cruise  of  the  "  Knight  Errant").  Lat.  60°  29'  N.,  long.,  8°  19'  W.  July

28,  1880.  Depth  of  the  sea,  375  fathoms.  Warm  area.  One  specimen  only.
This  single  specimen from the  warm area  must,  most  probably,  be  considered as  one

which  has  strayed  from  the  cold  area.  As  far  as  I  know,  the  species  has  not  been
observed  at  a  lower  latitude  than  60°  N.

Nymphmi robustum, Bell.

Colossendeis proboscidea, Sabine (sp.).

Phoxichilus prohoscideus, Sabine, Marine Invertebrate Animals in a Supplement to the Appendix
of Captain Parry's Voyage for the Discovery of a North-West Passage in the years 1819-
1820, London, John Murray, 1824, p. ccxxvi.

Colossendeis borealis, Jarzynsky, Praemissus Catalogus Pycnogonidarum inventarum in mari glaciali
ad oras Lapponife rossicse et in mari albo, anno 1869 et 1870. Annales de la Soc. des
Naturalistes de St P^tersbourg, vol. i., 1870.

Colossendeis prnhoscidea, Sabino (sp.), G. 0. Sars, Prodromus descriptionis, &c., Archiv. fiir
Math, og Naturvid., ii. 268, 1877.

Of this interesting species,  the first of the genus Colossendeis that was observed, four
specimens  were  trawled  at  Station  8,  together  with  many  specimens  of  Nymphon



REPORT  ON  THE  PYCNOGONIDA.  99

rohustum,  NympJion  macro7iyx,  &c.  (See  above.)  Tliere  is  one  very  young  specimen,
and the three others are females. For figures and a full  description of this species I  again
refer to my paper on the Pycnogonids of Barents Sea.'

The  specimens  trawled  by  the  "Knight  Errant"  are  not  quite  so  large  as  those  from
Barents Sea.

Station  8  (cruise  of  the  "  Knight  Errant").  Lat.  60°  3'  N.,  long.  5°  51'  W.  August
17,  1880.  Depth  of  the  sea,  540  fathoms.  Cold  area.

Pycnogonum  litorale,  Strom  (sp.).

Phalangium litorale, Strom, Physisk og oeconomisk beskrivelse over fogderiet Sondmor. beHg-
gende in Bergens Stift i Norge, 4°. Sorije, 1762-66, isl. i. fig. 17.

Pycnogonum litorale, O. Fabr., Fauna Groenlandica, p. 223, 1780.
Pycnogonum litorale, Miiller, Zoologia Danica, iii. 68, pi. cxix. figs. 10-12, 1789.
Pycnogonum litorale, Kroyer, Nat. Tidsk. Ny Eeekke, i. p. 126, 1845.

Of  this  very  common  species  one  specimen  was  dredged  at  53  fathoms.  It  occurs
only  in  the neighbourhood of  the  coast,  and ranges  to  the north  as  far  as  the White  Sea,
where  Jarzynsky  (Prsemissus  Catalogus,  &c.,  loc.  cit.)  collected  it  on  the  coast  of  Russian
Lapland,  and  as  far  south  as  the  coast  of  the  Mediterranean.  Westward  it  is  common  at
different places on the North-American coast, and it also abounds on the east coast of the
Atlantic—  as  on  the  English,  Dutch,  French  coasts,  &c.  Slater  (Ann.  and  Mag.  of  Nat.
Hist.,  v.  series,  vol.  iii.,  1879)  describes  a  variety  of  this  species—  it  is  a  little  more
slender—  collected  on  the  coast  of  Japan.  Most  probably,  therefore,  the  species  will  also
be found to occur along the whole northern coast of Siberia.

The  single  specimen  trawled  in  the  neighbourhood  of  the  Scottish  coast  is  a  male
with  distinct  ovigerous  legs.  It  was  dredged  at

Station  No.  8  (cruise  of  the  "Knight  Errant").  Lat.  59°  12'  N.,  long.,  5°  51'  W.
August  3,  1880.  Depth  of  the  sea,  53  fathoms.

' THs same .species has been recently described by Mr E. J. Miers under the name Anomorhynchus smithii
n. gen., n. sp., from specimens collected by Mr Leigh Smith a little to the south of Franz-Josef Land (Annals and
Magazine of Natural History for January 1881, p. 50, pi. vii. figs. 6-8). (Note inserted during the correction of the
last proof.)
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APPENDIX  II.

CONTEIBUTIONS  TO  THE  ANATOMY  AND  EMBRYOLOGY  OF  THE
PYCNOGONIDA.

Our knowledge of the anatomy and embryology of the sea-spiders is very insufficient ;
of  those  living  in  shallow  water  we  know  but  little,  and  of  the  deep-sea  forms  nothing.
Whereas  a  priori  it  is  evident,  that  in  general  the  deep-sea  animals  will  exhibit  the  same
anatomical  structure,  and  pass  through  the  same  development  as  the  littoral  or  shallow-
water  forms  ;  it  is  also  clear,  on  the  other  hand,  that  a  comparison  of  the  anatomy  of
animals  inhabiting  very  diffi?rent  depths  might  lead,  at  least  in  the  case  of  some  organs,
to very interesting results.

As  the  rich  material  collected  during  the  voyage  of  H.M.S.  Challenger  enabled  me  to
study  the  anatomy of  at  least  some genera  [Nymphon and Colossendeis),  I  eagerly  made
use of  this  opportunity ;  in the first  place,  in the hope of  increasing our knowledge of  the
morphological structure of the group, so that the question of their position in the zoological
system  might  perhaps  be  settled  ;  and  in  the  second  place,  to  try  in  this  way  to  illus-
trate the mode of life of those deep-sea animals which belong to our group.

My  original  intention  of  going  through  the  whole  anatomy  of  the  Pycnogonids  I  have
given up,  seeing that,  however good the condition of  the material  might be,  yet  in  regard
to some organs, — intestine, heart, &c.,- — and for the histological structure of most organs, it
by  no  means  takes  the  place  of  fresh  material.  Moreover,  as  I  learned  after  a  great  part
of  my  anatomical  researches  was  finished  that  Dr  Dohrn's  Monograph  is  forthcoming,  I
determined  to  limit  the  publication  of  my  researches  to  those  organs  which  had  suffered
least  from  having  been  in  alcohol  for  so  many  years.  These  are  the  integument,  with
its  glands  ;  the  nervous  system,  with  the  sensory  organs  ;  and  the  reproductive  organs.
In  regard  to  the  intestine,  the  heart,  &c.,  only  some  incidental  observations  were  made,
which,  in so far as they are thought important enough, will  be recorded also.

1. Integument. — The integument of the Pycnogonids is only known from the publica-
tions  of  Zenker  (1855),'  myself  (1877),'  and  Dohrn  (1879).'  Zenker  was  the  first  to
observe  the  numerous  cavities  in  the  chitinous  cuticle  of  Pycnogonum  litorale.  I,
however,  had  the  good  fortune  to  demonstrate  that  these  cavities  communicated  by

1 Zenker. — Untersuchungen iiber die Pycnogoniden, Miiller's Arcliiv, 1852.
2 Hoek. — Ueber Pycnogoniden, Niederlandii3ches Arcliiv fiir Zoologie, iii., 1877.
3 Dokm. — Neue Untersuchungen iiber Pycnogoniden, Mitth. Zool. Stat. Neapel., i., 1879.
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means  of  very  narrow  canals  with  the  exterior,  and  that  they  occur  in  all  the  genera  of
Pycnogonids  (at  least  in  those  I  had  then  stn(\ied—Nym2}hon,  Pallene,  Phoxichilidmm,
and  Pycnogonum).  Moreover,  I  pointed  out  that  as  no  respiratory  organs  are
present  in  the  Pycnogonids,  respiration  must  necessarily  be  integumentary  ;  it  was  my
conviction  in  1877,  as  it  is  still,  after  a  minute  investigation  of  the  Challenger  material,
that  the  principal  function  of  these  canals  is  to  serve  for  respiration.  Contrary  to
this  opinion,  Dohrn  asserts  that  the  cavities,  with  the  pore-canals,  which  he  says,  were
rightly  described  by  me,  "  zur  Aufnahme  von  Hautdrusen  dienen."  To  settle  this
question  I  investigated  the  structure  of  the  integument  of  many  species  belonging  to
different  genera.  I  studied  it  in  Nymplwn  hamatum,  N.  longicoxa,  N.  hrachyrhynchus,
and  N.  brevicmidatum  ;  in  Colossendeis  leptorhynchus,  C.  gigas,  and  C.  j)rohoscidea  ;
in  Ascorhynchus  glaber  and  A.  ortJwrhynchus  ;  in  Pallene  mistraliensis  ;  and  in  Phoxi-
chilidium  patagonicum,  P.  pilosum,  and  P.  insigne.

Notwithstanding  that  my  researches  were  especially  directed  to  this  point,  I  only
once  succeeded  in  observing  the  glands  referred  to  by  Dohrn,  and  although  I  grant  it  is
possible  that  in  some  cases  this  may  be  owing  to  the  condition  of  the  animals,  yet  I  feel
sure that as a rule these glands are not present.

A  short  description  of  the  integument  may  find  a  place  here.  It  always  consists
of  a  subcuticular  layer  (epithelium),  and  of  the  chitinous  cuticle.  The  subcuticular
epithelium  is  of  a  protoplasmic  nature,  with  nuclei  imbedded  in  it^  (PI.  XVI.  figs.  1  and
17,/);  the  chitinous  cuticle  in  the  different  species  shows  a  very  different  thickness,
and  always  presents  a  stratified  aijpearance.  It  is  never  calcified,  and,  as  a  rule,  is
coloured  yellow  by  picrocarmine.  Often,  however,  it  shows  two  distinct  laminae;  an
internal  very  thick  one,  coloured  violet  by  the  picrocarmine,  and  consisting  of  numerous
alternately  lighter  and  darker  strata,  and  a  comparatively  thin  external  one,  which
assumes  a  yellow  colour  when  treated  with  picrocarmine  (PI.  XVI.  fig.  1).  To  strengthen
the often extremely  long and slender  joints  of  the legs (especially  the thighs and the two
tibial  joints),  the  chitinous  cuticle  is  often  furnished  internally  with  one  {Ascorhynchus
glaber,  PI.  XVI.  fig.  9)  or  two  {Nymphon  hamatum,  Phoxichilidium  insigne)  longitudinal
ridges, which project into the interior of the leg. The form of these ridges on a transverse
section is by no means always the same, as may be seen from the figures 6,  9,  11,  16,  17,
and  18  on  PI.  XVI.  The  septa  of  connective  tissue,  which  in  most  genera  divide  the
cavity  of  the  joints  of  the  leg  {Colossendeis,  e.g.,  fig.  16,  PI.  XVL),  often  have  a  point
of attachment in these ridees.

As  a  rule  the  chitinous  cuticle  of  the  Pycnogonids  is  perforated  by  two  kinds
of  cavities,  the  one  of  an  irregular  conical  shape,  terminating  externally  in  a  narrow
pore-canal  ;  the  other  much  narrower,  and  rather  more  cylindricaUy  shaped,  is  filled

 ̂The subcuticular epithelium of Pallene auatraliensis, Hoek, is richlj- furnished with a dark browTi pigment. I
did not observe this in any of the other species.
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with  a  protoplasmic  substance,  often  containing  nuclei.  No  doubt  it  is  the  protoplasmic
epithelium  which  fills  these  latter  canals.  A  nerve  passes  through  them,  and  terminates
at  the  surface  of  the  cuticle  in  what  Dohrn  {loc.  cit.,  p.  38)  calls  a  "  Borstenapparat."
Dohrn never  observed a  single  seta^  at  the  end of  these  canals  ;  but  always  two or  more
(sometimes  even  a  rosette  of  eight  or  nine)  together.  This  observation  of  Dohrn's
seems to be most  accurate ;  as  a  rule I  found the integument of  the species of  Nymphon
furnished  with  forked  setse  (PI.  XVI.  figs  1,  2,  4,  7),  one  of  the  setae  being  often  split
ao-ain  (fig.  3)  ;  that  of  Pallene  australiensis  shows  also  forked  setse  ;  the  integument  of
Ascorhynchus  glaher  is  also  furnished  with  double  setae,  which  are  here  extremely  small
and  rudimentary.  One  of  the  species  of  Phoxichilidium  (P.  patagonicum)  shows  a
combination  of  four  or  five  (PI.  XVI.  fig.  17),  while  in  another  species  {Phoxichilidium
pilosum) two combined setse are always observed.

In  Colossendeis  setas  are  totally  wanting  ;  and  thus  in  this  respect  the  genus
Ascorhynchus, with its rudimentary setse, stands between Nymphon and Colossendeis.

According to Dohrn,^ this pore-canal, which terminates in these forked setse, " often "
takes its origin from one of the integumentary cavities, which he saw filled up wnth glands.
Dohrn  therefore  considers  these  setse  as  tactile  organs,  having  prolxably  the  special
function  of  causing  on  irritation,  by  reflex  action,  the  secretion  of  a  poisonous  fluid  by
the  glands,  which  are  situated  in  the  conical  cavities  of  the  integument.  I  think  this
a  very  ingenious  supposition,  but  I  wish  to  state  in  opposition  to  it,  that  according  to
what  I  have  seen  of  the  matter  —  (1)  as  a  rule  the  cylindrical  and  narrow  pore-canals  do
not  originate  in  the  conical  cavities  ;  and  (2)  that  the  occurrence  of  the  glands  in  the
conical  cavities  is  the  exception,  and  that,  as  a  rule,  these  cavities  are  empty  or  partly
filled  up  with  a  protoplasmic  substance,  nuclei,  blood-corpuscles,  &c.  In  the  diS'erent
species  of  Nymphon  it  hardly  ever  happens  that  the  pore-canal  with  the  setse  takes  its
origin  in  a  conical  cavity  ;  in  the  species  of  Phoxichilidium it  does  not  seem to  be  so  rare
(PI.  XVI.  fig.  17),  even  in  these  species,  however,  it  is  by  no  means  the  rule.

With  regard  to  the  form  of  the  conical  cavities,  in  the  first  place  it  must  be  men-
tioned,  that  they  have  a  most  regular  conical  shape  in  the  diS'erent  species  of  the
genus  Nymp>hon,  and  also  in  some  species  of  Pcdlene.  In  Phoxichilidium  they  are  of  a
more  elongated  form,  and  often  a  small  lateral  branch  passes  from  the  main  canal  near
the  extremity  (PI.  XVI.  fig.  17,  h).  The  genus  Colossendeis  shows  these  cavities  of  a
much  more  irregular  shape.  As  a  rule  every  cavity  is  bifid,  and  terminates  in  two
narrow  pore-canals  (PI.  XVI.  fig.  12,  c).  The  cavities  are  usually  almost  quite  filled
up  with  protoplasmic  substance.  In  this  genus  I  once  observed  distinct  cells,  mth  large

■ Hiixley calls " setce " all the hair-like processes from the fine microscopic down to stout spines, which are found
on the outer surface of the cuticle (Crayfish, London, 1880, p. 197). I use the word here, and on the following pages,
in a much more restricted sense ; ha\-ing already used the words hairs and spines for the integumentary appen-
dages, I call " setae " those which I consider as being more particularly of a sensory nature.

 ̂Loc. cit., p. 38.
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nuclei,  m  these  cavities.  This  was  in  the  first  tibial  joint  of  the  leg  of  Colossendeis
leptorhynchus ;  however, I  think there can be no doubt that these same ceUs wUl also be
found  m  the  other  joints  of  the  legs  of  this  species.  Each  cell  terminates  in  a  long  and
slender appendage, which probably extends to within a small space of the openinc. of the
canal. Most probably these are the glands which, according to Dohrn, are always^'present
m these mtegumentary cavities. I have figured these glands in fig. 1 of Plate XVIII. ; ^■ is a
part of the waU of the intestinal caecum, which runs through the joint ; c, c are parts of the
septa of connective tissue, which seem to form here separate chambers in connection with
the difi-erent cavities.  These chambers contain numerous blood-corpuscles of  an irregular
spool  form,  and  towards  the  pore-canal  are  furnished  with  two  {cT),  in  an  other  cavity
three  {cV)  glandular  cells,  mth  very  large  nuclei.  The  specimen,  the  integument  of
which shows these glands, is a female.

Eeturning  to  these  integumentary  cavities,  and  their  ordinary,  viz.,  their  respii-atory
function,  I  have  stiH  to  mention  that  I  found  them  in  many  species  with  many  blood-
corpuscles  in  theii-  interior,  and  that  often  also  a  nerve  is  seen  which  sends  a  very  thin
branch  into  them.  These  I  observed  more  accurately  in  Colossendeis  2^rohoscidea,  Sab.
(See later, under peripheral part of the nervous system.)

The  number  of  these  cavities  is  cMerent  in  the  diff"erent  species.  I  counted  them  in
transverse  sections  of  the  fourth  joint  of  the  leg  in  some  fourteen  species,  belonging  to
five  genera,  and  compared  them  with  the  girth  of  the  joint.  This  I  did  to  ascertain  if
there  was  any  relation  between  the  number  of  these  cavities  and  the  depth  at  which  the
species  fives.  That  such a  relation does  not  exist,  and that  the  greater  or  smaller  number
of these cavities is one of the properties of the natural groups (genera) of the Pycuogonids,
is shown, I believe, by the following table : —

Name of the Species.

Nymplwn brevicaudatum, Miers,
Nymphon brachi/rhyncJius, Hoek,
Nympiwn robustitm, Bell,
Nijmpihon longicoxa, Hoek, .
Nympihon Jiamaium, Hoek, .
Ascorhynchus orthorhyiicJai-s, Hoek,
Ascorhynchns glaber, Hoek, .
Colossendeis proboscidea, Sab. (sp.),
Colossendeis leptorhynchus, Hoek,
Colossendeis brevipes, Hoek, .
Pallene australiensis, Hoek, .
Phoxiehilidium hisigne, Hoek,
Phoxichilidium patagonicum, Hoek,
Phoxiehilidium pilosum, Hoek,

Circumference in
millimeters of
the fourth joint

of the leg.

3-25
1-52
4-6
2-35
3-47
3-4
3

10-2
3-37
3-15
2-4
1-57
5-2
4-17

Number of
integumeutal

cavities
in a transverse

section.

5
22
27
12
37
90
56

106
63
62
20
41

112
45

Number
per mUlimeter.

1-54
14-4
5-9
5-1

10-7
26-5
18-6
10
18-7
20
8-3

26
21-5
10-8

Depthin fathoms.

73
83

458
1100
1488
130

1375
540

1126
2650

79
14

117
1790
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When  comparing  the  number  of  these  cavities  in  the  fourth  joint  of  the  leg  with  that
of the same organs in a transverse section of the body, — for example, between two lateral
processes, where the circumference of the body is in some species nearly the same as that
of  the  fourth  joint  of  the  leg,  —  I  observed  almost  the  same  number  of  cavities.  This
was  the  case  at  least  in  Nymphon  hamatum  and  in  N.  hrachyrhynchus  ;  whereas  in
the other species more or less considerable differences were observed, the number of these
cavities  in  some  species  being  greater  in  the  legs  ;  in  others,  on  the  contrary,  round  the
body.

With regard to the hairs and spines on the surface of the body, I have already pointed
out  above  that,  as  a  rule,  species  occurring  at  great  depths  are  rather  smooth,  whereas
those from shallow water are furnished with numerous hairs and spines.  Thus Nym2')hon
longicoxa  and  N.  hamatum  have  the  surface  almost  quite  destitute  of  spines  ;  Nymphon
brevicaudatum  and  N.  hirtipes  occvirring  at  moderate  depths,  the  former  not  exceeding
120  fathoms,  the  latter  never  reaching  300  fathoms,  and  generally  found  in  considerably
shallower  water  are  the  most  hairy  species  of  the  genus.  On  the  contrary,  Nymp>hon
hrachyrhynchus,  occurring  at  depths  not  exceeding  120  fathoms,  is  almost  as  smooth
as Nymphon hamatum.

The  species  of  Colossendeis,  and  especially  the  three  more  accurately  studied  by  me,
show almost a perfectly smooth surface. The sensory setae are wanting also in these species ;
and  the  few  spines  which  are  present  are  very  short  and  conical  (PI.  XVI.  fig.  13).  Of
these  three  species,  two  are  true  deep-sea  inhabitants  ;  but  the  third  (  Colossendeis
proboscidea,  Sab.  (sp.),  as  a  rule,  is  found  at  a  depth  not  exceeding  200  fathoms.  Of  the
species  of  Ascorhynchus,  the  smooth  A.  glaber  is  found  at  a  depth  of  1375  fathoms  ;
but  the  surface  of  Ascorhynchus  orthorhynchus  is  also  not  very  hauy,  yet  this  species
occurs at a depth of only 130 fathoms.

The  shallow  water  genera  Achelia  and  Ammothea  are  extremely  hairy,  whereas  in
the  genus  Phoxichilidium  some  of  the  deep-sea  species  (P.  pilosum  and  P.  mollissimum)
show  a  particularly  hairy  surface.  Both  the  spines  and  the  setae  are  in  these  species  of
a  very  remarkable  length.  Finally,  Pallene  australiensis,  occurring  at  a  depth  of  38  to
120 fathoms, shows again the smooth surface of a true deep-sea species.

The form of these spines is also very different, but I think it is not necessary to describe
them.  In  some  species  the  spines  are  not  smooth,  but  serrated  ;  as,  e.g.,  in  the  case  of
Nymphon brevicaudatum, Miers,  and Pallene australiensis,  Hoek (PI.  XL figs.  6,  7)  ;  and as
spines having a very curious shape I have pointed out already those of the sixth joint of the
ovigerous leg oi Nymp)hon longicoxa. No doubt, these must be of great use to the animal in
holding the egg-masses, and perhaps also in furnishing a good point for the young ones to
cling  to.  Particularly  interesting  are  also  the  so-caUed  denticulate  spines  in  the  four  last
joints of the ovigerous legs of most species. I may refer to the descriptive part of this report
for  an  account  of  their  extremely  different  forms,  their  numbers,  and  their  arrangement.
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Different  as  the  forms  of  these  spines  may  be,  their  minute  structure  is  always  the
same,  and,  I  think,  quite  identical  with  that  of  any  other  spine.  The  cuticle  is  perforated
at  the  place  where  the  spine  is  inserted,  and  a  thin  and  flexible  part  of  this  cuticle  keeps
the  spine  in  its  place  ;  a  socket  is  thus  formed  in  which  the  spine  easily  moves.  The
spine  itself  is,  near  its  insertion,  cylindrical  and  hollow,  and  its  cavity  is  entirely  or
partly  filled  with  a  protoplasmic  substance,  which  is  in  continuity  with  the  epithelium
of  the  integument.  Towards  the  extremity  the  spine  is  flattened,  chitinous,  and  no
longer  hollow  ;  the  exterior  margin  of  this  flattened  part  is  serrated  {Nymphon),  or
provided  with  extremely  small  teeth  {Colossendeis).  Originally  I  considered  these  spines
as being of a sensory nature ; but afterwards, as I was convinced of their chitinous composi-
tion,  I  changed  my  opinion.  However,  as  it  is  not  difficult  to  trace  a  nerve,  at  least  in
some of the more transparent species, penetrating these spines, they may still be considered
as,  to  a  certain  extent,  organs of  feeling.  On the other  hand there are,  perhaps,  far  more
important  functions  to  be  fulfilled  by  the  ovigerous  legs  with  the  aid  of  these  denticulate
spines,  viz.,  those  of  seizing  the  food,  and,  last,  not  least,  of  holding  the  animal  of  the
other  sex  during  the  act  of  copulation.  In  most  species  where  denticulate  spines  occur
the  four  last  joints  of  the  ovigerous  legs  often  lie  rolled  up  spirally,  with  the  rows  of
denticulate  spines  turned  inwards.  These  joints  if  wound  round  one  of  the  legs  or  any
other  part  of  the  body  of  the  animal  with  which  it  copulates,  would  necessarily  secure  a
very strong adhesion in consequence of the rows of spines.

In  close  relation  with  the  integument  are  the  glands,  which  occur  in  different
appendages of the body.

1.  The  glands  of  the  palpi.  These  I  observed  in  Discoarachne  hrevipes,  where  they
occur  in  the  third  joint  of  the  palpi,  and  probably  their  secretion  is  poured  out  through
a  sieve-like  perforated  spot  at  the  end  of  the  second  joint  (PI.  VII.  fig.  10).  In  the
palpus  oi  Ascorhynchus  such  a  gland  is  also  present.  It  is  situated  in  the  fifth  joint,  and
has  the  form  of  a  long  sack,  whose  wall  is  Lined  by  small  and  very  numerous  glandular
cells.  It  is  attached  to  the  waU  of  the  joint  of  the  palp  by  means  of  numerous  threads
of  connective  tissue,  and  it  opens  towards  its  distal  extremity  by  means  of  a  rounded
pore.  In  Ascorhynchus  orthorhynchus  this  pore  is  placed  at  the  tip  of  a  small  conical
excrescence  ;  but  in  Ascorhynchus  glaber  I  did  not  observe  this  knob.  Probably  the
same glands occur also in other genera — e.g., in Colossendeis — but I could not ascertain
their presence.^

2.  The  glands  of  the  ovigerous  legs.  These  I  observed  ia  Nymphon,  but  their  minute
structure  can  only  be  studied  in  fresh  specimens.  They  open  into  a  small  pore,  not  far
from  the  beginning  of  the  fourth  joint  of  the  leg.  Each  gland  seems  to  consist  of  the

1 The glands of the palpi are mentioned in Dohm's paper of 1879. He says of the nerve of the palpus : " Er uni-
fasst auf seinem Laufe ein sonderbares, bisher unbekannt gibliebenes Excretionsorgan " {he. cit., p. 31).

(ZOOL.  CHALL.  EXP.  PART  X.  —  1881.)  K  14
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true glandular part and of a wider part, which acts probably as a receptaeulum and opens
into the fine pore.^

3.  The  glands  in  the  fourth  joint  of  the  legs  of  the  males.  These  I  observed  in  the
following species : — Nymphon hamatum, Nymphon hrachyrhynchus, Ascorhynchus glaber,
Colossendeis leptorhynchus, Colossendeis prohoscidea, Colossencleis megalonyx, Oorhynchus
aucUandice,  Phoxichilidium  insigne,  and  Pallene  australiensis.  WTiether  or  not  they
occur  in  the  thighs  of  the  males  of  all  the  species  I  dare  not  assert.  I  can  only  say  that
I  did  not  find  them  in  the  thighs  of  the  following  species  :  —  Nymphon  robustum,
N.  hrevicaudatum,  N.  longicoxa,  N.  grossipes,  and  Colossendeis  gracilis.  This  may,
however, be the consequence of these glandular masses being present only during a short
period of the year — for example, only in the breeding season.

These  are  the  glands  which  were  observed  by  Dohrn.  According  to  him  {loc.  cit.,
p.  36)  they  occur  only  in  the  male  sex,  and  are  found  in  the  fourth  joint  of  the  legs,  viz.,
in  those  joints  in  which  in  the  females  the  ovaries  are  most  strongly  developed.  Dohrn,
moreover,  tells  us  that  these  glands  are  extremely  variable  in  their  appearance  ;  while  in
Aminotliea  they  are  furnished  with  a  single  duct  only,  in  Phoxichilus  there  are  fifteen
smaller openings. Dohrn supposes that the function of these glands is to secrete a viscous
fluid,  wherewith  the  males  agglutinate  the  eggs  which  have  been  laid  by  the  females,
and attach them to their ovigerous legs.

As  to  the  function  of  these  glands,  I  was  unable  to  make  any  observations  from  the
material  preserved  in  spirits  and  brought  home  by  H.M.S.  Challenger.  With  regard  to
their  structure  the  following  may  be  stated  :  —  The  glands  are  always  composed  of  a
skeleton  of  connective  tissue,  the  meshes  of  which  are  or  are  not  filled  with  nucleated
cells,  which  doubtless  are  the  true  glandular  cells.  When  these  glands  have  the  meshes
filled  up  with  the  nucleated  cells  (PI.  XVI.  figs.  5  and  10),  the  skeleton  of  con-
nective  tissue  is  not  easily  discerned  ;  while  in  those  cases  in  which  the  meshes
are  empty  (PI.  XVI.  fig.  15)  the  structure  of  the  connective  tissue  is  easily  observed.
In  the  form of  the  glandular  cells  small  difi"erences  were  also  observed.  In  Ascorhynchus
glaher,  they  ai-e  fusiform  and  pointed  at  both  extremities  ;  in  Nymphon  hamatum,
they  are  rounded,  but  in  both  cases  distinct  nuclei  are  present.  A  considerable
difi"erence,  moreover,  is  seen  in  the  greater  or  less  degree  of  concentration  which
the  glandidar  masses  had  undergone.  In  Nymphon  hatmitum  and  in  Ascorhynchus
glaher  the  gland  in  the  fourth  joint  (which,  however,  in  the  latter  species  is  also
present  in  the  fifth  joint  of  the  leg)  forms  only  a  single  mass,  which  runs  through
the  whole  joint  and  opens  at  the  one  side  in  a  row  of  pores,  each  of  which  is  placed  at
the  tip  of  a  chimney  -like  process.  As  seen  in  fig.  6,  the  gland  in  Nymphon  hamatum
almost  extends  on  the  one  side  of  the  leg,  between  the  intestinal  caecum  and  the

1 These glands are also observed by Dohrn ; he calls them " ein zweites noch grdsseres Excretions- (oder Drtisen ?-)
Organ {Ibid.).
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waU  from  the  one  longitudinal  ridge  to  the  other;  whereas  in  Ascorhynchus  glaher
(b|.^9)  the  row  of  pores  is  placed  almost  exactly  opposite  to  the  single  but  very  strong

In  Pallene  and  Phoxichilidium  the  structure  and  the  position  of  the  glands  show
nothmg  particularly  interesting.  In  Pallene  there  are  many  pores,  in  Phoxichilidium
^ns^gne  only  a  single  pore  at  the  end  of  the  joint,  placed  at  the  tip  of  a  conical
excrescence  (PI.  XVI.  fig.  m).  The  structure  of  these  glands  in  Colossendeis
IS  extremely  mteresting.  In  the  three  species  of  this  genus  in  which  I  studied  them,
Colossendeis  leporhyncJms,  Hoek,  Colossendeis  megalomjx,  Hoek,  and  Colossendeis  pro-
boscidea.  Sab.  (sp.),  the  gland  consists  of  very  numerous  more  or  less  isolated  parts  of
a rounded or more longitudinal shape, each of them opening separately by a distinct pore,
or  {Colossendeis  prohoscidea)  three  or  four  opening  together  in  a  single  pore.  In  fig.  14
on  PI.  XVI.  I  figure  a  part  of  the  integument  of  Colossendeis  megalonyx  ma^rnified  •
m  fig.  15  of  the  same  plate  a  part  of  the  integument  of  Colossendeis  leptorhy^hus  is
shown.  The  glands  seem  to  correspond  with  a  wide  vesicle  (o),  in  the  interior  of  which
a  narrow  canal  {p)  lies  wound  spirally  ;  this  canal  is  easily  traced  till  it  opens  at  the
pore.  Those  corneal  cavities  into  which  the  glands  are  seen  penetrating  are  much  wider
than the others.  For the structure of the gland itself  the specimen of Colossendeis leptor-
Ivynchm  which  I  investigated  was  not  all  I  could  have  wished.  On  a  transverse  section  it
looks  quite  as  if  all  the  original  glandular  cells  had  dropped  from  the  connective  tissue
this  tissue  Itself  bemg  the  only  part  that  remained  as  an  empty  skeleton.  Perhaps  the
state  of  preservation  is  to  a  certain  extent  the  cause  of  this.  The  male  specimen  of
Colossendeis  prohoscidea,  in  which  also  I  studied  these  glands  was  in  a  much  better
condition.  Plate  XVIII.  fig.  2  shows  the  distribution  of  the  glands  {g)  over  nearly
half  the  mner  circumference  of  the  skin  of  the  fourth  joint.  Moreover,  in  fig.  3  a  small
part of this skm is figured more strongly magnified with the glands opening into one of the
pores.  The  gland  itself  {g)  shows  a  dense  baU  of  round  and  nucleated  glandular  cells.  A
comparatively  wide  and  very  transparent  canal  extends  from  the  gland  to  the  interior  of
one  of  the  integumentary  cavities  (c),  and  a  very  narrow  duct  {d),  which  is  irregularly
roUed  up,  runs  through  this  wide  canal  tiU  it  reaches  the  pore  at  the  end  of  the  cavity
When  studying  a  part  of  the  skin  of  the  leg  from  the  interior  it  is  easily  seen  that  three
or  four  of  these  glandular  bodies  send  their  ducts  into  the  same  integumentary  cavity.
From the beautifully developed net-work of nerves and ganglionic plexuses, which extends
over  the  whole  inner  surface  of  the  integument,  distinct  nerves  are  seen  arising  and
penetrating the cavities or innervating the glands.

Finally,  I  wish  still  to  mention  the  curious  manner  in  which  these  glands  of  the
fourth  joint  of  the  male  open  in  Oorhynchus  aucMandicB,  Hoek.  A  very  long
cyHndiical  appendage  is  inserted  on  the  fourth  joint  a  Httle  behind  the  middle.  Tht
gland  opens  at  the  tip  of  this  appendage  by  means  of  a  very  long  duct,  which  shows
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a  distinct  swelling  (a  kind  of  receptaculum)  near  the  beginning.^  About  the  structure
of the gland itself in this species I have no observations to commimicate.

2.  Nervous  System.  —  Of  the  different  systems  of  the  Pycnogonida  the  one  most
eagerly  studied  is,  without  doubt,  the  nervous  system,  and  this  is  quite  natural,  because
it  has  been  rightly  considered,  that  if  any  system  could  be  expected  to  shed  light  on
the  affinities  of  the  Pycnogonids  with  the  other  Arthropoda,  it  would  be  the  nervous
system.

Among the more important papers on the subject, those of Zenker, Semper, Dohru, and
myself  may  be  mentioned.  The  way  in  which  Zenker  {loc.  cit.)  treats  of  the  nervous
system  of  Nymphon  is  not  a  very  happy  one,  as  he  describes  and  figures  it  as  consist-
ing  of  a  supra-  oesophageal  ganglion  and  four  thoracic  ganglia.  The  account  given  by
Semper  ^  of  the  nervous  system  of  this  genus  is  much  more  accurate.  He  tells  us  that  in
Nymphon the supra-cesophageal ganglion innervates the mandibles and the eyes, and that
the  first  of  the  five  thoracic  ganglia  furnishes  nerves  to  the  proboscis,  to  the  palpi,  and
to  the  ovigerous  legs,  while  the  four  following  ganglia  give  off  nerves  to  the  four  legs.
The number of thoracic ganglia is, according to Semper, also five in Pallene and in Achelia,
on  the  contrary  only  four  were  observed  by  him  in  three  species  of  Phoxichilidium.  In
my  paper  the  optic  nerves  of  Pycnogonum  are  described,  and  the  number  of  ganglia  in
Nymj)hon  is  given  as  five,  in  Pycnogomim  as  four.*  We  find  in  Dohrn's  latest  paper  (loc.
cit.,  p.  37)  a  much  more  detailed  description  of  the  structure  of  this  system.  The  supra-
cesophageal ganglion innervates the mandibles, and, moreover, gives off an azygous nerve,
which  dorsally  innervates  the  proboscis,  and  forms  a  ganglion  at  about  one-third  from
the extremity  of  the proboscis.  The first  thoracic  ganglion gives  off  three pairs  of  nerves ;
the  first  pair  arising  from  the  ganglion  a  little  outside  and  below  the  insertion  of  the
circum-oesophageal  commissures,  innervates  the  lateral  parts  of  the  proboscis.  Like
the  azygous  proboscideal  nerve,  they  form  ganglia  at  about  one-third  from  the
extremity  of  the proboscis,  and these three ganglia  are  connected by commissures,  which
thus form a secondary oesophageal ring. The second pair innervates the so-called palpi ; the
third arises from the ganglion laterally towards the posterior part, it innervates the ovigerous
legs.  Moreover,  Dohrn  observed  that  this  first  thoracic  ganglion  not  only  in  the  genera
furnished  with  palpi  and  ovigerous  legs,  but  also  in  those  forms  which  have  lost  their
palpi  and  even  in  the  females,  which  have  lost  also  their  ovigerous  legs,  consists  of  three
nuclei  of  "  fibrdlaren  Punktmasse,"  each  of  which  gives  off  the  fibres  for  the  nerves  re-
spectively of the proboscis, palpi and ovigerous legs. In a young stage of the embryological
development,  Dohrn  made  the  observation  that  the  first  ganglion  really  consisted  of  two

1 Such a long appendage, at the tip of which the gland opens, occurs also in Ammothea (Dohrn, loc. cit., p. 36).
2 Semper (C), Uber Pycnogoniden iind ihre in Hydroiden schmarotzeuden Larvenfonnen (Ai-beiten a. d. Zool.-

Zoot. Institut in Wiirzburg, i., 1874, p. 278).
3 Loc. cit., p. 249.
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not  quite  separated pairs  of  ganglia.  Finally,  Dohrn states  in  the same paper that  besides
the  five  (six)  double  ventral  ganglia  there  are  two  others,  which,  however,  in  some
genera,  totally  disappear,  and  in  other  genera  are  preserved  only  in  a  rudimentary  con-
dition.  Accordingly,  Dohrn  observed  immature  stages  of  Phoxichilus,  in  which,  behind
the  sixth  ventral  ganglion,  were  present  two distinctly  separated,  although much smaller,
pairs of long ovate gangha. Of these the first  pair gives off  no nerve,  and the second pair
the two nerves for the abdomen.

For  my  observations  with  regard  to  the  nervous  system  of  the  Pycnogonids,  I  made
use  of  the  following  specimens  from  the  material  of  the  Challenger  Expedition  :—  one  of
Nymplion  hamatum,  one  of  Nymplwn  h'aclnjrhynclms,  two  of  Nymplwn  hrevicaudatum,
Miers  ;  numerous  specimens  of  Nymplwn  rohnstum,  Bell  ;  one  of  Colossendeis  leptor-
hynchiis,  one  of  Colossendeis  megcdonyx,  and  one  of  Colossendeis  proboscidea,  Sab.  ;
finally,  one  of  Phoxichilidium  pilosum.  What  I  tried  to  ascertain  in  my  investigations
was,  in  the  first  place,  the  innervation  of  the  cephalic  appendages  and  of  the  proboscis,
in  the  second  place  the  structure  of  the  first  thoracic  ganglion,  in  the  third  place
that  of  the  last  thoracic  ganglion,  and  the  presence  or  absence  of  the  two  rudimentary
abdominal  ganglia.  In  how  far  I  have  been  successful  in  this  may  be  judged  from  the
following : —

The  nervous  system  consists  in  all  species  of  Pycnogonids  of  a  supra-cesophageal
ganglion,  an  oesophageal  commissure,  and  five  (seldom  four)  thoracic  ganglia.  The
supra-cesophageal ganglion is situated in the cephalothoracic segment ; however, its place
varies greatly with the form of this segment, and therefore it even shows small differences
in  the  diff'erent  species  of  one  genus.  The  difi"erences  in  the  difierent  genera  are  more
considerable.  In  the  genus  Nijmp)hon  it  is,  as  a  rule,  placed  towards  the  hinder
extremity  of  the  cephalic  part  of  the  cephalothorax,  below  the  oculiferous  tubercle,  and
above  the  insertion  of  the  two  ovigerous  legs.  In  the  genus  Colossendeis  this
ganghon is found nearly in the middle of the cephalic part of the cephalothoracic segment,
which  part  is  usually  separated  (distinctly  in  Colossendeis  leptorhynchxis,  e.g.)  from  the
remaining  part  of  the  segment  by  means  of  a  constriction;  the  ocuHferous  tubercle
is  here  exactly  above  the  ganglion.  In  Phoxichilidium  the  ganglion  is  found  also
above the insertion of  the ovigerous legs ;  but  the oculiferous tubercle  is  in  most  species
of this genus situated quite anteriorly,  on that part of the cephalothoracic segment which
overhangs  the  proboscis.  As  a  rule  the  shape  of  this  ganglion  is  round  (PL  XVIII.
fig.  6),  but  in  Colossendeis  the  comparatively  small  ganglion  is  much  broader  than  long
(PI.  XVIII.  fig.  4).  Whereas,  in  the  other  genera  the  two  oesophageal  commissures  are
very  short,  run  parallel  to  each  other,  and  enclose  a  narrow  canal  through  which  only
the cesophagus passes (PI.  XVIII.  fig.  11 C),  in  Colossendeis  (I  observed it  in  Colossendeis
lep>torhynchus,  Hoek,  and  in  Colossendeis  proboscidea,  Sab.,  sp.)  this  canal  is  very  wide
(PI.  XVIII.  fig.  4),  the  commissures  which  connect  the  supra-cesophageal  ganglion  with
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the  first  thoracic  ganglion  are  very  long,  and  through  the  wide  canal  formed  by  these
not  only  the  intestine  passes  but  also  two  large  muscles  (PI.  XVIII.  fig.  7),  which  serve
for the movement of the proboscis, and run from the posterior margin of the proboscis to
the  hinder  part  of  the  dorsal  surface  of  the  cephalic  part  of  the  cephalothorax.  These
muscles  are  anteriorly  narrow,  and  grow  considerably  broader  towards  their  extremity,
so  that  their  shape  is  rather  triangular.  The  nerves  which  arise  from  the  supra-
cesophageal  ganglion  are  the  same  in  Nymphon,  Phoxichilidium,  and  Colossendeis.  To
the  front  three  comparatively  strong  nerves  are  always  present.^  Of  these,  that  nerve
which  is  placed  in  the  middle  takes  its  origin  in  the  ventral  surface  of  the  ganglion,
a  little  behind  the  front  margin.  This  middle  nerve  is  the  azygous  proboscideal  nerve.
It  runs  close  to  the  dorsal  surface  of  the  proboscis,  and  gives  off"  at  rather  iiTegular  dis-
tances  extremely  small  nerves,  which  innervate  the  integument.  At  a  distance  of  about
one-fourth of the total length of the proboscis in Nymplion, and of about one-eighth of the
same  length  in  Colossendeis,  it  enters  the  ganglion  (PI.  XVIII.  fig.  8),  which,  no  doubt,
has  already  been  observed  by  Dohrn.  The  two  mandibular  (antennary)  nerves  arise  from
the front margin of  the supra-oesophageal  ganglion ;  they are nearly  (in Nymphon and in
Phoxichilidium)  of  the  same  strength  as  the  azygous  proboscideal  nerve.  First  they  are
slightly divergent, then they approach each other again so as almost to touch the azygous
proboscideal  nerve,  then  they  separate  again  and  direct  themselves  forwards  and  a  little
upwards,  running  in  the  mandibles  very  close  to  that  part  of  the  dorsal  surface  which  is
nearest  to  the  mandible  of  the  other  side  (PI.  XVII.  fig.  4,  n.m.).  In  regard  to  the
farther  course  of  the  mandibular  nerve  I  could  only  observe  that  it  divides  into  two
branches.  These  nerves  are  not  totally  wanting  in  the  genus  Colossendeis,  and  con-
sidering  the  case  of  Colossendeis  gracilis  with  its  distinct  mandibles,  we  need  not
wonder  at  this.  Yet  the  nerves  are  very  short  and  represented  only  by  rudimentaiy
branches  (PI.  XVIII.  fig.  4,  m).  (Those  of  the  interesting  specimen  of  Colossendeis
gracilis  I  was  unable  to  observe  without  dissecting  the  sjiecimen.)

With regard to the innervation of  thee yes,  I  observed distinct  nerves arising from the
supra-oesophageal ganglion. These I  have described already in my paper on Pycnogonids,
published  in  1877,  and  their  presence  is  confirmed  by  Dohrn's  observations.  Dohrn  {loc.
cit.,  p.  37)  says  that  they  arise  from  the  sides  of  the  ganglion,  and  that  they  are  widely
separated  from  one  another.  Moreover,  Dohrn  tells  us  that  there  are  two  of  them,  and
that  they  divide  and  innervate  the  eye  in  a  peculiar  way.  I  studied  the  innervation  of
the  eyes  in  Nymphon  hrachyrhynchus,  N.  stromii,  N.  robnstiini,  and  in  Colossendeis
proboscidea.  The  latter  species  is  a  blind  one  ;  its  eyes  are  represented  only  by  a  small

' In the figure I give of the nerves arising from the supra-cesophageal ganglion of N. rohustum (PI. XVII. fig. 4),
besides these three nerves two thinner ones are figured. These, however, are not present, as I ascertained after the plate
was printed ofl'. Although I have given myself much trouble in tiying to determine what it was I had mistaken for
nerve.s, I have not succeeded. The thin threads have the appeiirauce of narrow ducts ; they extend backward. ̂to
behind the supraoesophageal gaugUon and pass between this ganglion and the upper surface of the cesophagus.
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rounded  spot  distinguishable  by  its  transparency.  The  optic  nerves  are  represented  by
two  strong  bundles  of  nerves,  arising  as  in  Colossendeis  megalonyx  (PI.  XVIII.  fig.  4,  o)
laterally  from  the  dorsal  anterior  surface  of  the  ganglion.  These  nerves  divide  into
stronger  and  feebler  branches,  and  the  latter  have  small  ganglia  between  them.  Such
small  ganglia  are  present  also  on  the  interior  surface  of  the  small  transparent  spot
representmg  the  rucUmentary  eye.  They  are  in  relation  partly  with  the  nerve  fibres
of  the  so-called  optic  nerve,  partly  with  the  complicated  system  of  nerves  and  ganglia,
which  covers  in  this  species  as  in  the  other  species  of  the  same  genus,  the  internal
surface  of  the  integument.  In  this  species  of  the  genus  Colossendeis,  and  from  what  I
have  seen  of  the  matter,  the  same  is  the  case  in  Colossendeis  leptorhynchus  and  C.
megalonyx,  the  optic  nerve-bundles  are  really  integumentary  nerves,  giving  ofi"  the
nerve-branches,  which,  as  will  be  shown  hereafter,  extend  all  over  the  inner  'Surface  of
the  integument,  having  everywhere  ganglia  between  them,  and,  as  a  rule,  at  small  dis-
tances from one another.

I  feel  inclined to consider the condition of the eye,  and of its  innervation as described
for  Colossendeis  prohoscidea,  as  the  original  condition  in  the  Pycnogonida.  As  an
example  of  the  most  highly  developed  condition,  I  wish  to  describe  that  of  Nymphon
Irachxjrhynclms.  DorsaUy  the  supra-oesophageal  ganglion  gives  ofi"  two  nerves,  which
are  at  their  origin  quite  covered  over  by  ganglion  cells  (PI.  XVIII.  fig.  11  'c.  o').
Where  they  arise  from  the  ganglion,  the  distance  between  the  two  nerve-bundles  is  not
very  considerable  ;  they  diverge  slightly  tiU  they  reach  the  base  of  the  oculiferous
tubercle.  Here  each  of  these  nerve-bundles  divides  into  two  branches  which  run
horizontally,  the  one  towards  that  part  of  the  integument  which  is  before,  the  other
towards  that  behind  the  oculiferous  tubercle.  On  reaching  the  integument  each  of  these
two  branches  divides  into  numerous  smaller  nerves  and  nerve-fibres;  moreover,  they
send upwards numerous nerve-fibres, which penetrate the oculiferous tubercle and extend
till  they  reach  the  outer  wall  of  the  eye.  There  can  be  no  doubt,  therefore,  that  the  eye
is  innervated by nerve-fibres not united together so as to form a distinct  optic  nerve.

The  same  mode  of  innervating  the  eye  I  observed  in  Nymplion  stromii.  For  the
study  of  the  innervation  of  the  rudimentary  eye  of  Nymplion  robxistum  I  got  good  pre-
parations  also.  A  part  of  one  of  these  is  figured  in  Plate  XVIII.  fig.  5.  We  have  the
same nerve-bundles covered by gangUonic cells ; they do not, however,''divide immediately
into the stronger integumentary and smaller optic nerves, but before doing so they enter
a  comparatively  large  ganglion  (fig.  5,  g)  from  which  these  nerves  are  seen  arising.
This  same  ganglion  gives  ofi"  also  the  nerves  for  the  setjB,  which  in  this  species  are
present in considerable number at the tip of the oculiferous tubercle.'

1 This quite corresponds with Dohrn's observations, that the optic nerves give off also branches to the curious
organs observed by him between the eyes. I believe these organs are rudimentaiy in Nyra^hm,, in Colosmidm proboscidea
they  are  totally  wanting.  ^



112  THE  VOYAGE  OF  H.M.S.  CHALLENGER.

While  the  eye  of  Colossendeis  proboscidea,  Sab.,  must  probably  be  cousidered  as
the  most  primitive  condition,  that  of  Nymphon  robustum  is  undoubtedly  a  degenerated
fonn.  In  the  innervation  of  the  different  stages  of  development  of  the  eye  of  the
Pycnogonids  I  believe  I  have  pointed  out  one  common  feature,  viz.,  that  the  two
nerves  arising  from  the  supra-cesophageal  ganglion  may  be  only  partly  considered
as  optic  nerves,  and  that  it  is  much  more  in  accordance  with  the  facts  to  call
them  integumentary  nerves,  branches  of  which  have  assumed  the  function  of  optic
nerves.  For  the  investigation  of  the  development  of  the  organs  of  sense  and  especially
of  the  eyes,  I  believe  the  study  of  the  Pycnogonida  wUl  peld  in  future  very  interesting
results.

The  number  of  thoracic  ganglia  in  Nymphon,  Colossendeis,  and  Phoxichilidium
pilosum  is  five.  Those  of  Colossendeis  (C.  iwohoscidea.  Sab.,  sj).)  are  figured  in
Plate  XVII.  fig.  2  ;  those  of  Nymphon  robust  mn,  Bell,  in  fig.  3  on  the  same  j)late.
In  these  three  species  the  first  ganglion  (better  called  the  first  ganglionic  mass)  is
separated  from  the  second  by  two  distinct  commissures,  and  in  Nymphon  robustum
and  Phoxichilidium  pilosum  even  the  outward  form  of  the  ganglion  shows  its  complex
nature  ;  on  a  longitudinal  section  it  is  seen  to  be  composed  of  two  distinct  ganglia.
This  anterior  ganglionic  mass  supplies  the  two  ventral  parts  of  the  proboscis,  the
palpi,  and  the  ovigerous  legs  ;  three  pairs  of  strong  nerves  are  given  off  by  the
ganglion,  which,  judging  from  its  anatomical  structure  and  from  its  development  {vide
Dolirn,  loc.  cit.,  p.  34,  and  also  in  this  report  sub  embryology,  with  PI.  XIX.  figs.  11  and
13)  is  composed  of  only  two  pairs  of  original  ganglia.^  For  a  long  time  I  was  greatly
puzzled  with  this  fact,  until  the  study  of  the  nervous  system  of  Colossendeis  dispelled
my doul)ts.

In  fig.  4  of  Plate  XVIII.  I  figure  the  supra-oesophageal  and  first  thoracic  ganglia
of  Colossendeis  megcdonyx.  The  latter  gives  off  the  two  nerves  for  the  ovigerous  legs
(o),  the  nerves  for  the  palpi  {pa),  which  in  the  same  way  as  the  nerves  for  the
legs  immediately  divide  into  two  branches,  and  in  the  third  place  the  two  nerves  for  the
proboscis  {t").  Moreover,  a  fourth  nerve  {t')  is  observed,  which  serves  also  for  the
innervation  of  the  proboscis,  and  the  fibres  of  which  arise  from  the  same  part  of  the
ganglion  as  those  of  the  main  proboscideal  nerve.  For  a  short  way  these  fibres  run
parallel  with  the  fibres  of  the  commissures,  so  that  this  first  pair  of  proboscideal
nerves  seems  to  arise  from  these  commissures.^  These  same  nerves  are  also  present  in

1 On page 32 of the same paper, Dohm asserts that in the first thoracic ganglion three nuclei are present of the
well-known " fihrilliiren Punktmasse." This does not agree w-ith what I have seen in the three genera I studied, nor
does it agree, I believe, \vith what Dohm himself says on page 34.

 ̂In fig. 2 on Plate XVIL the ventral part of the nervous system of Colossendeis proboscidea, Sab., sp., is figured^
From the first thoracic ganglion arise the nerves for the ovigerous legs (n. o. I.), and a strong nerve (the palpus nerve)
dividing into two branches (ii. pr. and n. p.) The most anterior, and at the same time most dorsal, part of this ganglion,
from which arise the two pairs of proboscideal nerves, and the commissures, has not been figured, having been removed
during the preparation.
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Nymplion  in  a  much  more  rudimentary  state.  Nobody  would  conclude,  however,  from
their  presence  that  the  first  ganglion  was  originally  composed  of  four  ganglia  ;  but  the
supposition  of  its  being  formed of  three  nuclei  loses  at  the  same time much of  its  value,
and the ventral part of the proboscis must be considered as being innervated by the same
original ganglion as that which gives off the nerves for the palpi.

I  believe  there  can  be  no  doubt  that  we  have  here  the  original  condition  of  the
nervous system ; at the same time this fact may be considered as suggesting the opinion
that  the  palpi  originally  belonged  to  a  pair  of  appendages  which  coalesced  to  form  the
two undermost of the three parts of which the proboscis is composed.

The  two  front  nerves  of  the  first  thoracic  ganglion  in  Nymplion  and  Phoxichilidium,
and  the  strongest  of  the  two  front  nerves  of  the  same  ganglion  in  Colossendeis,
enter  the  proboscis  and  run  forwards  exactly  in  the  middle  of  the  two  ventral  parts
of  the  proboscis,  which  I  compared  (note  on  p.  14)  with  the  carpels  of  a  monocoty-
ledonous  fruit.  These  nerves  I  call  the  paired  proboscideal  nerves.  They  end,  like  the
azygous  proboscideal  nerve,  by  entering  a  ganglion,  placed  at  about  the  same  distance
from  the  end  of  the  proboscis  as  the  ganglion  of  the  azygous  proboscideal  nerve.  These
three  ganglia  are  united  by  a  ring,  which  runs  between  the  outer  wall  of  the  proboscis
and the  chitinous  wall  of  the  oesophagus,  among the  numerous  muscles  which  run from
the one wall to the other.

So  far  my  description  quite  agrees  with  that  of  Dohrn,  as  given  above.  However,  a
considerable  diS"erence  arises  from  the  fact  that  the  ganglia  which  werS  seen  by  Dohrn
are  not  to  be  considered  as  ganglia  of  the  azygous  or  paired  proboscideal  nerves,  but
as  being  really  the  terminal  ganglia  of  three  sti'ong  nerve  bundles,  composed  of  nerve
fibres  and  ganglia,  which  run  longitudinally  below  or  above  the  three  stout  proboscideal
nerves,  so  that  they  lie  between  these  nerves  and  the  wall  of  the  oesophagus.  The
discovery  of  these  three  ganglionic  nerve  bundles  has  been  very  fortunate.  It  is  curious
that  they  have  hitherto  been  always  overlooked,  and  especially  that  Dohrn  did  not
observe  them.  But  then  it  must  be  considered  that  these  nei've  bundles  are  placed
among  numerous  muscles  running  over  and  l^eneath  them,  and  making  a  preparation
totally  impossible.  A  successful  longitudinal  section,  made  exactly  above  or  below  a
bundle,  is  the  only  way  to  detect  it.  I  call  these  bundles  ganglionic,  for  although
I  do  not  believe  that  their  function  is  analogous  with  that  of  the  sympathetic  system
of  higher  animals,  yet  their  structure  shows  in  general  the  same  relative  distribution
of  ganglion  cells  and  nerve  fibres  as  in  the  case  of  the  ganglionic  system  of  higher
animals.

Fig.  6  on  Plate  XVIII.  shows  the  position  of  these  nerves  in  the  proboscis  ;  while
fig.  8  shows  a  part  of  one  of  them  more  strongly  magnified.  Each  of  them  (g)  consists
of  a  strong  bundle  of  nerve  fibres,  which,  posteriorly  at  irregular,  anteriorly  at  more
regular  distances,  are  surrounded  by  groups  of  ganglion  cells.  Thus  each  of  the

(ZOOL.  CHALL.  EXP.  —  PART  X.  1881.)  K  15
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cords  has  the  appearance  of  a  row  of  ganglia  connected  by  bundles  of  nerve  fibres.
The  size  of  these  ganglia  is  not  quite  the  same  over  the  whole  cord,  the  foremost  being
slightly  larger  than  those  placed  more  posteriorly.  As  to  theii-  shape,  I  observed  the
following  two  different  tj^jes.  In  some  of  the  ganglia  the  cells  are  placed  on  both
sides  of  the  bundle,  which  passes  through  it,  and  these  gangUa  have  a  ver}^  regular
rhomboidal  form.  The  other  type  is  represented  by  those  ganglia  in  which  ganglion
cells  are  to  be  observed  only  on  one  side  of  the  nerve  bundle,  and  which  accordingly
show  a  triangular  form.  The  triangular  ganglia  seem  to  be  more  numerous  in
Colossendeis,  the  rhomboidal  form  in  Nymphon;  in  l^oth  genera,  however,  the  stout
gangUa,  which  are  placed  in  the  front  part  of  the  cord,  and  in  the  first  place  the
comparatively  large  ganglion  (figs.  6  and  8  y)  observed  by  Dohm  are  of  a  distinct  rhom-
boidal form.

The  form  of  the  ganglion  is,  of  course,  determined  by  the  number  of  nerves  which
branch  off  from  it.  The  different  ganglia  give  off  besides  numerous  smaller  nerves,
one  (in  the  triangular  form)  or  two  (in  the  rhomboidal)  stouter  nerves.  These  run  in
the  foremost  part  from  the  one  ganglionic  bundle  to  the  two  others,  and  form  nerve-
rings  (fig.  6,  «'•'  a"'  a™'  &c.),  of  which  the  secondary  oesophageal  ring  (figs.  6  and  8  a)
observed  by  Dolirn  is  the  first  and  the  stoutest.  In  Nymphon  robnstinn  I  observed
five or six of these nerve rings,  but in Colossendeis they are still  more numerous.

With regard to the three stout proboscideal nerves, which have been observed already
by  Semper  and  Dohm,  and  which,  according  to  the  latter  author,  terminate  in  the  three
ganglia  (the  front  ganglia  of  my  ganglionic  bundles),  I  have  ascertained  that  they  are
connected with the ganglionic bundles in the following way : — They run superiorly to and
quite  independently  of  the  ganglionic  bundle,  till  they  reach  the  last  but  one  ganglion  of
that  bundle  (fig.  8  u).  This  they  enter,  their  fibres  passing  through  it  and  contributing  to
the  comparative  thickness  of  that  part  of  the  jjundle  which  unites  the  last  but  one  and
the  last  of  the  ganglia  (fig.  8  y).  However,  it  is  very  probable  that  at  least  some  of  these
fibres  extend  beyond  the  last  of  the  ganglia.  I  am  not  quite  certain  whether  perhaps,
a  union  of  the  ganglionic  cord  with  the  proboscideal  nerves  does  not  also  take  place
posteriorly.  As  I  have  stated  already  above,  the  proboscideal  nerve  gives  off  branches  ;
and about the middle of the proboscis of Colossendeis proboscidea, Sab. (sp.), on both sides
of  the  stouter  middle  nerve  two  thinner  cords  run  parallel  with  it  in  its  immediate  neigh-
bourhood  ;  these  are  branches  of  the  middle  nerve.  Investigating  the  first  part  of  these
lateral  branches,  close  to  their  origin  from  the  main  proboscideal  nerve,  I  once  observed
(in  Colossendeis  megalonyx,  Hoek)  very  small  ganglia  with  thin  nerve  threads  running
along  this  nerve  without,  however,  exchanging  fibres  ;  these  are,  possibly,  the  end
branches  of  the  ganglionic  liundle.  While  the  origin  of  these  branches  and  their
connection  with  the  proboscideal  nerves  is  so  easily  noticed,  with  regard  to  their
termination I only observed that the bundles, when approaching the end of the proboscis.
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Tks  brmga  „s  qmte  methodically  to  the  function  of  these  g^nglioniV  1"  bnudle,

n.t„r  rs  lir  rr  t^he-^Xett  tti  '  °'  -  *™'^  °''*^^'"^'

ganghonic  huncne,  ,„th  the  .3™,thetic;.^r  of-^hi  t;:::f:;:i:r^^^^^

The  morphological  explanation  of  their  presence  is  by  no  means  so  eadly  len  The
rnr:?nrr'-™:M'.°°"'''"''"^-™»*'^J>'-''--  TheproboscisXhePycn„
gon„la m the form m which it presents itself should not, of course/be considered as a ne„
organ,  only  present  m  this  class  of  Arthropoda.  It  is  only  an  o™  or  ombinatLn  of
organs  under  a  new  form,  modified  under  the  influence  of  Turrounding  condM„„r  Con

denng  for  a  moment  the  supposition  right,  that  it  results  from  the  union  oh  e  Parts'
n  a.yg„us  one  placed  partly  above  and  partly  before  the  mouth  (the  urerC'

and  two  others  placed  below  and  behind  the  mouth,  the  manducating  Jtfof  he

rrgiritstrtahro^r'™''  "^'  --^^  "=  —  -  ^^  '=  --  ^»--

In  the  chitinous  waU  which  lines  the  eanal  of  the  probo,scis,  and  which  is  ft,mished
wtth  rows  of  very  numerous  teeth  and  spines,  we  have,  no  doubt  (morpholo^ieaUy)  aeon  '
t  nuafon  of  he  mtegument,  so  that  its  inner  surface  corresponds  with  the  ou't  surfLe  "f
the  I„dy,  whde  its  outer  surface,  to  which  the  muscles  are  attached,  is  the  homtnif

' E.g.,  in the wall of the vasa efferentia of the males, &c. " .  RuxIpv TJ,„ n « ,
>  ±lu.\Ie},  Ihe  Crayfish,  p.  181.
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of  the  inuer  surface  of  the  skin.  Now,  this  inner  surface  of  the  integument  both  of  the
body and the legs,  especially  in species of  the genus Colossendeis,  is  richly furnished vnih
ganglia,  which  spread  all  over  it  and  are  connected  with  nerves.  They  are  so  ver}^
numerous  as  to  form  a  continuous  network  of  ganglia  and  nerves,  their  function  being,
I  believe,  to  innervate  the  cavities  of  the  integument,  for  which  I  have  suggested  a
respirator}'  function.  There  can  therefore  be  no  difficulty  in  supposing  that  the  ganglia
of  my  ganglionic  bundles  are  derived  from  originally  integumentary  ganglia,  and  that
their  high  development  is  to  be  attributed  to  the  changed  functions  of  the  parts  which
surround the mouth.

While  these  same  ganglionic  bundles,  in  a  more  or  less  developed  state,  are  found
in  all  species  and  genera  of  Pycnogonida,  it  is  very  probable,  I  believe,  that  in  the  other
classes  of  the  Arthropoda  their  homologues  will  be  sought  for  in  vain.  The  shape  of  the
terminal  ganglia,  of  which  the  dorsal  one  is  the  largest,  is  best  seen  from  the  drawing
(PL  XVIII.  fig.  8).  Of  the  nerves  which  arise  from  it,  two  run  in  an  oblique  direction
(one to each side),  these enter  again (at  least  in  Nymj^hon)  a  small  gangUon,  from wliich
nerves  are  given  off  to  the  tactile  organs  placed  in  the  so-called  lips  of  the  proboscis.
Of  these  small  ganglia,  those  two,  which  are  placed  on  both  sides  of  one  of  the  lines  of
union  of  the  tlu'ee  proboscideal  parts,  are  again  connected  by  means  of  a  nerve  string.
The  tactile  organs  consist  of  a  small  tuft  of  hairs  placed  just  at  the  end  of  the  chitinous
list  which  marks  the  place  of  union  of  two  of  the  proboscideal  parts  meeting  there
laterally.  Perhaps  the  nerve  fibres  of  the  smaU  nerve  bundles,  which  enter  the  secondary
ganglia  and  innervate  these  tactile  hair-tufts,  take  their  origin  in  the  three  original
proboscideal nerves.

Besides  the  three  original  nerves  and  the  three  gangUonic  bundles,  two  thinner
nerves  enter  the  proboscis  dorsally.  These  I  observed  only  in  Nymjjhon  arising  from
the  supra-oesophageal  ganglion.  The  two  thin  nerves  which  in  Colossendeis  run  along-
side  and  quite  near  to  the  main  proboscideal  nerve  must  be  considered  as  branches  of
this  main  nerve,  and  no  doubt  there  are  still  other  longitudinal  nerves,  which  run
through the proboscis, and which must also be considered as branches of one of the three
main nerves.

What  I  observed  in  regard  to  the  remaining  part  of  the  nervous  system  is  the
following  :  —  The  shape  of  the  four  thoracic  gangUa  may  l)e  seen  from  the  figures  on
Plate  XVII.  The  length  of  the  commissiires  uniting  these  ganglia  is  different  in
different  genera,  and  even  in  the  different  species  of  one  genus.  In  Nymphon  robustum,

1 It seems to me that an analogous case is that of the visceral or stomatogastric nerves of the Crayfish, studied by
differ .nit authors, and investigated recently more accurately hy Prof. Huxley (Anatomy of Invertebrated Animals,
London, 1877, p. 330), a complex nervous apparatus, serving chieily for the ijinervation of the muscles of the mandililes,
and for that part of the intestine which has been called by Huxley the gastric mill. This gastric mill of the Decapod
Crustacea is placed behind the oesophageal commissures ; the analogous apparatus of the Pycnogonids is foiuid in front
of the same commissures.
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Bell,  e.g.,  the  commissures  between  the  thiixl  and  fourth  ganglia  are  the  longest  ;  in
Nymplion brachyrhynchus, however, those between the second and thu-d are the longest.
In  Colossendeis  and  in  Phoxichilidium  pilosum  the  relative  length  is  the  same  as  in
Nymjjhon rohustum.  In  all  the  species  and genera  I  observed  the  commissures  l^etween
the  last  two  thoracic  ganglia  to  be  shorter,  often  much  shorter,  than  those  between  the
preceding ganglia. The nerves which arise from these ganglia in Colossendeis immediately
divide  into  two  branches,  whereas  in  Nymphon  they  only  separate  after  having  reached
the  middle  of  the  lateral  process  at  the  end  of  which  the  leg  is  inserted.  In  Phoxi-
chilidium  pilosum  they  again  divide  immediately  after  leaving  the  ganglion.  The  last
ganglion  has  a  truncated  form  ;  in  most  of  the  genera  I  studied  I  observed  at  least  a
trace  of  the  presence  of  the  small  accessory  gangha  (abdominal  ganglia)  which  Dohrn
observed  in  PhoxicMlus,  and  which  I  found  beautifully  developed  in  a  young  specimen
of Colossendeis proboscidea.

Close  to  the  hinder  margin  of  the  ganglion  two  small  excrescences  arise  from  its
dorsal  surface.  They are  separated from one another  by  a  small  space,  and as  they  unite
agam  at  a  short  distance  from  the  ganglion  a  round  area  is  left  between  them.  In  a
full-grown specimen of  the  same species  only  a  single  excrescence  was  observed,  arising
from  the  hinder  margin,  and  I  observed  it  of  the  same  form  in  Colossendeis  megalonyx
and  also  in  C.  leptorhynchus.  I  did  not  observe  it  in  Nymphon;  but  in  the  species
of  that  genus  which  I  studied  {N.  stromii  and  N.  robustum)  I  always  saw  two  distinct
medullary  nuclei  in  the  interior  of  the  ganglion  placed  close  to  its  hinder  margin,  behind
the large medullary masses from which the nerves for the hindmost pair of legs arise.

According  to  Dohrn,  the  nerves  which  arise  from  this  ganglion  are  two  in  number,
besides  the  two  stout  nerves  for  the  hindmost  pair  of  legs.  It  is  extremely  difficult  to
avoid confounding threads of connective tissue, arising from the neurilemma that surrounds
this  ganglion  with  nerves.  I  have,  however,  distinctly  observed  that  often  four  different
nerves branch off from the gangHon ; in Colossendeis proboscidea, e.g., two smaller ones
are  given  off  more  in  the  middle  from  the  dorsal  excrescence,  and  two  stouter  ones
leave  the  ganghon  nearer  to  the  nerves  which  innervate  the  fourth  pair  of  legs.  Two
pairs of nerves arising from the hinder surface are also present in C.  leptorhynchus ;  but,
strange  enough,  only  one  pair  (that  arising  from  the  excrescence  in  the  middle  of  the
hinder margin) in Colossendeis megcdonyx. In the genus Nymphon the two nerves which
arise  from  the  ganglion  leave  it  as  one  single  nerve,  and  only  afterwards  divide  into  two
branches.  The  same  difficulty  is  experienced  in  ascertaining  the  presence  of  nerves
branching  from  the  commissures  which  unite  the  different  thoracic  ganglia.  These  are
present,  however,  in  all  the  genera,  and  even  in  all  the  species  I  studied.  As  a  rule,  they
leave the commissures much nearer to the preceding than to the following ganglion,  but
often  also  nearly  in  the  middle  of  the  commissures  ;  between  the  second  and  third,
between  the  third  and  fourth,  and  between  the  fourth  and  fifth  thoracic  ganglion,.
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distinct  nerves  are  observed  arising  at  an  acute  angle  from  the  commissures.  These
innervate the muscles which run from the one segment to the following one.

I  give  a  figure  (Plate  XVIII.  fig.  10)  of  one  of  the  small  ganglia  and  the  nerve
fibres  arising  from  it  on  the  inner  surface  of  the  integument.  I  observed  these  ganglia
in  Nijmplion  and  in  Colossendeis  ;  they  are  more  numerous  in  the  latter  genus,  and
especially  numerous  and  in  a  better  state  of  preservation  in  one  of  the  specimens  of
Colossendeis  proboscidea,  Sab.,  dredged  last  summer  north  of  Scotland.  The  figure  is
taken from a part of the integument of a specimen of this species.

To show the minute structure of  the ganglia  I  give in fig.  11 A-F a  series of  six  figures
illustrating  vertical  (frontal)  sections  through  the  supra-oesophageal  and  first  thoracic
ganglia.  As  will  be  easily  seen,  the  sections  do  not  form  a  complete  series,  they  are  only
the  most  interesting  out  of  a  series  of  about  twenty.  Fig.  A  represents  a  section
quite  at  the  front  of  the  supra-oesophageal  ganglion  ;  a  distinct  and  comparatively  thick
neurilemma  sheath  surrounds  the  whole  ganglion,  and  three  distinct  medullary  nuclei
(pointed  substance  according  to  Leydig)  show  the  place  of  origin  of  the  three  main
nerves.  The  rest  of  the  section  is  composed  of  ganglion  cells,  with  the  exception  of  a
smaU  medullary  spot  at  the  left  side,  which  does  not  occur  at  the  other  side,
and  proves  that  the  section  is  somewhat  oblique.  Neither  the  oesophageal  com-
missures  nor  the  first  thoracic  ganglion  are  yet  to  be  seen  in  this  section.  Fig.
B  represents  a  section  which  passes  through  the  supra  -  oesophageal  ganglion  and
through  the  foremost  part  of  the  first  thoracic  ganglion,  but  not  yet  through  the
commissures.  Almost  the  whole  section  is  occupied  by  the  medulla,  which  forms
regular  prominences  towards  the  periphery,  and  only  a  very  small  space  is  occupied  by
the  ganglion  cells  ;  m  is  the  lobe  for  the  mandibular  (antennary)  nerve,  o  represents  the
lobe for  the optic  nerve,  and x  is  a  median lobe about  the function of  which I  do not  feel
quite  sure.  In  section  C  this  median  lobe  is  no  longer  to  be  observed,  and  the  optic
lobes  have  here  assumed  a  much  more  elongated  form.  In  section  B  the  commissures
are  still  totally  wanting,  but  the  front  part  of  the  first  thoracic  ganglion,  with  the
medullary  nuclei  (|j)  for  the  two  iufra-proboscideal  nerves,  are  distinct.  These  in
section  C  are  reduced  to  small  lobes,  while  those  for  the  nerves  of  the  ovigerous  legs  {t)
are  distinct.  In  this  section  the  oesophageal  commissures  are  seen,  and  also  the  under-
most  parts  of  the  two  optic  nerves,  which  arise  from  the  supra-oesophageal  ganglion
(o').  Their  connection  with  the  optic  lobes,  however,  does  not  occur  in  this  section.
Section  C  passes  almost  through  the  middle  of  the  oculiferous  tuljercle,  so  that  two  eyes
are  placed  in  front  of  this  section  and  the  two  others  behind  it.  Section  D  represents  the
last part of the supra-oesophageal gangUon ; the hindmost part of the medulla is seen, and
the  ganglion  cells  begin  again  to  increase  in  number.  Of  the  first  thoracic  ganglion,  the
section  goes  through  that  part  of  the  medullary  centrum  which  gives  ofi"  the  nerves  for
the  ovigerous  legs  {I).  In  E  this  medullary  centrum  is  considerably  less  voluminous,  and,
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finaUy,  in  F  only  two  rounded  spots  of  medulla  are  left  (co),  which  give  off  the  com-
missures between this and the second thoracic gano-Hon.

About  the  histological  structure  of  the  ganglia  I  wish  to  be  very  short.  In  fig.  12  on
Plate  XVIII.  a  longitudinal  section  is  given  of  the  first  thoracic  ganglion  of  Nym2->hon
hrachyrhynchus.  A  comparatively  thick  sheet  of  connective  tissue  (neurilemma  sheath)
surrounds  the  ganghon,  and  is  in  continuation  with  the  sheath  of  the  commissure  which
unites  this  ganglion  with  the  second  thoracic  ganglion.  Small  ganglion  cells,  each
with  a  distinct  nucleus,  fill  that  part  of  the  ganglion  which  is  not  occupied  by  the'  nerve
fibres.  These  ganglion  cells  are  situated  in  meshes  of  connective  tissue,  they  are  small
and  furnished  with  but  little  protoplasm  ;  theii-  nuclei  are  distinct,  and  show  a  small  and
glittering nucleolus.

In  a  section  through  the  first  thoracic  ganglion  of  Colossendeis  le2:>torhynchus,
it  is  easily  observed,  that  the  ganglion  cells  are  of  two  different  sizes:  there  are
very  large  ones  rich  in  protoplasm,  and  furnished  with  comparatively  large  nuclei;
there  are  also  very  small  ones,  which  show  only  a  small  quantity  of  protoplasm.  Fibres
and sheets of connective tissue are everywhere observed between the ganghon cells ; the
neurilemma  sheath  of  the  ganghon  itself  is  very  thick,  whether  it  is  to  be  considered
as really double (an outer and an inner neurilemma sheath, the latter of which should be in
connection  with  the  connective  tissue  meshwork  of  the  interior  of  the  ganghon),  I  have
not been able to ascertain.^

3.  Eyes.—Oi  the  organs  of  sense  I  paid  special  attention  to  the  eyes.  Besides  the
tactile organs spread over the whole surface of the body, the curiously shaped hairs of the
palpi of AsGorhijnchus, and perhaps of other genera, which probably are also organs of a
special  sense  (olfactory?),  the  eyes  are  the  only  certainly  known  organs  of  sense  in
Pycgnogonids.'  In  the  first  place,  I  tried  to  ascertain  in  how  far  the  eyes  can  reaUy  be
said  to  disappear  in  those  animals  which  inhabit  great  depths.  I  therefore  drew  up  the
following  hst,  in  which  the  species  from the  "  Challenger  "  and "  Knight  Errant  "  expedi-
tions are placed according to the depths they inhabit.

• Hitlierto I have studied only such sections of the ganglia as are made by cutting the whole body. These are
sufficient for researches on the general anatomy, but totally insufficient with regard to histology. The numerous sheets
and strips of connective tissue prevent the substance used for enclosing the body (paraffine or Calberla's substance) from
penetrating the whole interior of the body. Thus some parts always remain disunited, and the cutting of thin sections
is extremely difficult, if not impossible.

" The curious organ which Dohm observed between the two eyes on each side of the oculiferous tubercle I have
not observed. Perhaps it does not occur in Nyviphon, the only genus in which I investigated the eyes.
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Name of Species.

Discoarachne brevipes, Hoek, .
Uannnnia typica, Hoek,
Phoxichilidium fiuminense, Krojer,
Phoxichilidium insigne, Hoek,
Nymphon hrachyrhyncKus, Hoek,
Nymphon brevicaudatwn, Miers,
Nymphon fuscum, Hoek,

Ascorhynchits minutus, Hoek,
Pallene languida, Hoek, .
Pallene Iwvis, Hoek,
Pallene australiensis, Hoek, . .
Phoxichilidium patagoniciim, Hoek,

Pycnogonum lilorale, Strom, .
Colossendeis megalonyx, Hoek, .

Nymphon grossipes, 0th. Fabr., sp.,
Nymphon brevicollum, Hoek, .
Colossendeis robnsta, Hoek,

Ascorhynchus orthorhynchns, Hoek,
Nymphon robustum., Bell,
Colossendeis leptorhynchus, Hoek,

Nymphon stromii, Kroyer, . ,

Nymphon macromjx, G. 0. Sars,
Colossendeis proboscidea, Sab. (sp.), .

Phoxichilidium patagonicum,
var. elegans,

Oorhynchus aucklandice, Hoek,
Nymphon perlucidum, Hoek,
Nymphon longicoxa, Hoek,
Nymphon compactum, Hoek,
Colossendeis minuta, Hoek,

Ascorhynchus glaber, Hoek,

Condition of the Eyes.

Small ; placed on a blunt tubercle.
Small ; placed on a rounded tubercle.
Two anterior a Uttle larger than

the two posterior.
Size of the eyes different, as in the

foregoing.
Large ; oculiferous tubercle pointed.
Small ; oculiferous tubercle ex-

tremely elevated.
Small; touching one another at

the tip of a not very prominent
tubercle.

Small; oculiferous tubercle not
very prominent.

Middle-sized; tubercle blunt and
low.

Middle-sized ; tubercle acute.
Two anterior large, the two pos-

terior mucli smaller. Tubercle
high, but blunt.

ExtTemely small ; tubercle blunt.
Two anterior a little larger than

the two posterior. Tubercle ele-
vated.

Large; placed at the base of a high
and acute oculiferous tubercle.

Large ; oculiferous tubercle low.
Two anterior large, two posterior

small ; oculiferous tubercle ele-
vated and acute.

Middle-sized, with pigment ; oculi-
ferous tubercle acutely pointed.

No lens, and no pigment.
Two small spots (rudimentary

lenses?) at both sides of the
blunt tubercle.

Two larger ones directed forward,
two smaller ones backward.
Tubercle blunt.

Not very large; tubercle bifid at
the extremity.

Two smaO spots (rudimentary
lenses?) on both sides of the
oculiferous tubercle.

Two lai'ge eyes directed forward,
two smaller ones directed back-
ward. Tubercle high, acute.

Small, with pigment ; tubercle
directed forwards.

Small; the pigment light-lirown-
ish ; tubercle low and blunt.

Observations.

A blunt oculiferous tubercle,
without eyes or pigment.

Fonn of the tubercle differs
with age.

Form of the tubercle differs
with age.

Oculiferous tubercle ob-
liquely truncated.

Younger specimens with a
more elevated tubercle.

Tubercle of the younger
specimens elevated.

Oculiferous tubercle low,
without pigment.

Oculiferous tubercle repre-
sented by a round spot.

Two small rudimentary
spots, without pigment;
tubercle blunt.

Oculiferous tubercle elevated,
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Wliat  we  learn  from  this  list  is  that  it  is  a  common  feature  for  the  shallow-water
species to have four distinct eyes; and for those inhabiting a depth exceeding 400 fathoms
to  have  no  eyes,  or  to  have  rudimentary  eyes  without  pigment.  While  exceptions  to
this  rule  are  rare  in  the  shallow-water  species,  they  are  by  no  means  unfrequent  in  the
deep-sea  species.  As  to  the  structure  of  those  eyes  which  may  be  called  rudimentary,
they often have a distinct lens — a rounded spot marked by its brightness ; they are quite-
destitute  of  pigment,  and,  as  I  learned  from  a  section  of  the  oculiferous  tubercle  of
Nymphon  robustum,  Bell,  the  small  eye  has  no  retina,  and  is  filled  up  with  a  mass  of
detached connective tissue.

In those species which are furnished with distinct eyes,  the size of those on the same
tubercle  is  not  always  the  same.  In  Nymphon  stromii,  Kroyer,  the  eyes  which  are
directed  forwards  are  slightly  larger  than  those  which  are  directed  backwards,  but  this
difierence  is  much  more  marked  in  the  species  of  Phoxichilidium.  This  diflference  in  size
— as is generally known — is a common occurrence. Grenacher^ has shown in the simple
eyes  of  the  Arachnida  and  also  of  the  larvse  of  many  insects,  that  this  difference  in  size
is  often  accompanied  by  extremely  interesting  differences  in  the  minute  structure.  It

' Grenacher, H. — Untersuchungen iiber das Sehorgan der Arthropoden, 4o, Gottingen, 1879.
(ZOOL.  CHALL.  EXP.  —  PART  X.  1881.)  .  K  IG
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would be of interest to study this question in the Pycnogonida, but the limited numl:)ei' of
the  specimens  of  the  different  species  of  PJwxichilidium  in  the  Challenger  collection  did
not  allow  me  to  study  their  eyes.  I  investigated  those  of  Nynvphon  stromii,  but  there
the difference in size is slight ;  I  did not ascertain any difference in their structure.

The  knowledge  of  the  minute  "structure  of  the  eyes  of  the  Pycnogonids  is  of  very
recent  date.  They  were  always  considered  as  simple  eyes,  and  were  even  mentioned
as  such  by  Cavanna.  Dohrn,  therefore,  in  the  preliminary  pubhcation  on  the  results
of  his  studies  on  Pycnogonids,  is  the  first  who  gives  us  some  information  on  these
organs.  According  to  him  the  eyes,  taken  in  a  vertical  jjosition,  are  of  a  pointed
oval  shape  ;  '  they  have  a  retina  composed  of  modified  epithelium  cells  (hjijodermic
cells),  the  extremities  of  which  are  surrounded  by  a  brown  pigment  ;  the  cuticula  forms:
a lens.

Among the latest investigations into the structure of the eyes of the Ai'thropoda, those
of  Grenadier,  published  in  his  splendid  memoir,^  have  the  merit  in  the  first  place  not
only in proposing a homology between the parts composing a compound and those com-
posing a simple eye, but also in showing the existence of this homology throughout almost
the  whole  type  of  the  .Arthropods.  Moreover,  the  value  of  his  monograph  with  regard
to  the  physiology  of  the  organ  of  sight,  and  the  immense  quantity  of  special  information
which  it  contains,  is  at  present  almost  inestimable.  In  investigating  the  eyes  of  the
Pycnogonids,  I  was  extremely  desirous  to  try  whether  the  scheme  for  the  eye  of  tlie
Arthropods,  as  proposed  by  him,  would  hold  good  also  in  the  case  of  the  Pycnogonids.
Though  my  researches  did  not  give  me  a  complete  idea  of  the  anatomy  of  their  eyes,
I  think  my  results  are  worth  publishing  here,  because  they  admit  of  comparison  with
the scheme given by Grenacher.'

I made numerous preparations of the eyes of different species of the genus Nymjihon ;
of  N.  breviccmdatum,  Miers,  N.  hracliyrkynchus,  Hoek,  N.  stromii,  Kroyer,  and  of
the  rudimentary  eyes  of  Nymphon  robustum,  Bell.  I  studied  more  especially  those  I
made of  Nymphon brachyrhynchus  and of  Nymphon stromii.  While  the  eyes  of  Nymphon
stromii  (PI.  XVIII.  fig.  11,  B)  are  comparatively  small,  and  placed  on  the  sides  of  a  conical
tubercle, so as to be separated by a greater distance from one another below than above ;
those of Nymphon brachyrhynchus are larger, and are placed on the inside of a cylindrical
oculiferous  tubercle,  so  close  to  one  another  as  to  meet  at  their  inner  surfaces.  In  fig.  2,

' Von oben naoh unten spitz oval (loc. cit., p. 37).
^ Grenacher, H. — Untersucliuiigen uber ilas Seliorgan Jer Ai'thropoden, 4°, Gottingen, 1879.
 ̂For studying the liistology of the Arthropod's eye fresh material, in the" first place, is necessary. That I

got preparations fit to be used of the eyqg of Nymplion brachyrhynchus, collected at Kerguelen Island, and put in
sijirits in January 1874, is almost more than could be expected. In one respect only did the conilition of the material
hinder me, viz., that I could not make use of some reagents, e.g., of nitric acid. Though used of difterent strengths, I
never obtained the solution of the pigment wthout the visual rods being destroyed also. Consequently I never got
a preparation showing the connection between the fibres of the optic nerve and these rods.
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Plate  XXL,  I  figure  a  longitudinal  section  of  one  of  the  eyes  of  this  species  ;  and  in  the
same figure the place occupied by the outer surface of the eye of the other side is indicated
(a).  This  outer  surf^xce  is  invested  by  a  thin  chitinous  cuticle,  which  is  minutely  (longi-
tudmaUy)  striped  ;  round  the  circumference  it  is  in  connection  with  the  chitinous  skin
of  the  animal.  The  inside  of  this  wall  is  covered  with  pigment,  and  it  is  in  this  bed  of
pigment  that  the  union  of  the  fibres  of  the  optic  nerve  with  the  elements  of  the  retina
takes  place.  I  have  already  spoken  above  about  the  manner  in  which  the  optic  nerve
penetrates  the  eye.  I  sometimes  got  preparations,  which  made  me  believe  that  the  optic
nerve reached the outer integument of the oculiferous tubercle, at a considerable distance
below  the  eyes,  and  that  it  ran  along  this  wall  and  penetrated  the  eye  where  it  is  in
connection  with  this  integument;  this,  however,  is  not  reaUy  the  case.  Numerous
separate nerve fibres reach the under surface of  the eye ;  they then penetrate its  cuticle
and  m  one  of  my  preparations  I  observed  distinctly,  that  they  are  in  direct  connection
with the rods of the retina.

In  the  interior  of  the  eye  there  is  a  retina,  but  there  is  no  distinct  vitreous  body
I  observed  that  under  the  thickened  cuticula  which  forms  the  lens  of  the  eye  just  as
everywhere  else,  the  epithelium  (hj-podermis)  of  the  cuticula  is  formed  of  rudimentary
ceUs  represented  by  nuclei.  Of  a  distinct  row  of  vitreous  body  cells,  like  those  fiaured
and-  described  by  Grenacher  (loc.  cit.)  and  Graber,i  I  observed  nothing.  Nor  "do  I
believe  that  Dohx-n's  assertion  is  right,  that  in  the  eyes  of  the  Pycnogo^da  the  retina
IS  derived  from  the  epithelium  ceUs  (hypodermic  cells).  This  retina  consists  of  rod-
forming  elements  and  of  ganglion  cells.  Those  parts  of  the  rods  which  are  directed
towards  the  fibres  of  the  optic  nerve  are  thicker  and  terminate  abruptly  (PI.  XXI.  fig.  4),
bearing  at  the  other  extremity  a  long  and  filamentary  appendage  ;  while  in  other
preparations  the  retina  elements  which  I  isolated  show  the  form  figured  in  Plate  XXL
fig.  5,—  viz.,  rods  which  imperceptibly  pass  into  thread-like  appendages.  In  these
retinal  elements  I  failed  to  observe  any  trace  of  the  presence  of  nuclei.  The  thread-
like  appendages  of  the  rods  extend  till  they  reach  the  cuticular  lens.  A  praeretinal

.  lamella,  which,  according  to  Graber,  is  characteristic  of  the  stemma  of  the  tracheate
Arthropods  is  not  visible.  Between  the  rod-forming  elements  numerous  ganglion  cells
are  observed  in  the  form  of  distinct  rounded  cells.  I  did  not  observe  whether  or  not
they  were  really  in  connection  with  the  filamentary  appendages  of  the  rods  ;  but  having
isolated  from  one  of  the  preparations  the  rods,  as  figured  in  fig.  5,  I  found  that  the  rod
passes  into  the  filamentary  appendage.  Probably  the  ganglion  cells  have  also  fila-
mentary  appendages,  which  pass  between  the  filaments  of  the  rods.  In  this  respect
therefore  my  opinion  is  intermediate  to  those  of  Grenacher  and  Graber.  This  structure
is  observed  when  the  section  passes  vertically  through  about  the  middle  of  the  eye

1 Graber, V.— Ueber das unicomeale Tracheaten-iind speciell das Araflmoideen-imd MyTiopodeii-Au"e. Arcliiv
f.  Mikr.  Anatomie.  XVII.  1880,  p.  58-93,  PI.  v.-sdi.  °
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(PL  XXI.  fig.  3).  When  the  same  (tangential)  section  passes  through  the  lateral  part
of  the  eye  another  structure  is  observed  (PI.  XXI.  fig.  2),  viz.,  a  mass  of  reticular  tissue,
with  numerous  ganglion  cells  in  its  meshes,  not  unlike  but  a  little  smaller  than  those
between  the  rods  of  the  retina.  Empty  cavities,  from  which,  perhaps,  ganglion  cells
have  dropped,  are  observed  in  it.  A  horizontal  section  of  one  of  the  eyes  of  Nymphon
stromii  (PI.  XXI.  fig.  1)  shows  the  an-angement  of  these  parts  in  the  interior  of  the
eye.  The  middle  part  is  that  occupied  by  the  retinal  rods,  which  here  have  large
ganelion  cells  at  their  extremities,  and  a  distinct  mass  of  reticular  tissue,  separated
from  the  retinal  rods  by  a  thin  membrane  (?),  is  observed  laterally.  The  dimen-
sions  of  the  ganglion  cells  placed  in  the.  meshes  of  this  reticular  tissue  in  Nymphon
hrachyrhynchus  are  almost  the  same as  those  observed  between the  retinal  rods  ;  but  in
Nymphon stromii  the ganglion cells  which are found at  the extremities of  the retinal  rods
are  much  larger.  In  regard  to  the  minute  structure  of  these  ganglion  cells  I  have  hardly
any  observations  worthy  of  being  mentioned.  The  cells  are  always  furnished  wdth  a
distinct  nucleus,  and  their  contents,  as  a  rule,  are  granular.  Those  I  observed  between
the  rods  of  Nymphon  hrachyrhynchus  are  furnished  with  one  filament  directed  towards
the lens.

The  conclusions  I  have  arrived  at  with  regard  to  the  anatomy  of  the  organs  of  vision
in the Challenger Pycnogonids may be summarised as follows : —

(1.)  A  vitreous  body,  developed  out  of  the  cuticular  epithelium  (hypodermis),  does
not exist.

(2.)  The  epithelium  cells  are  present  under  the  lens  of  the  eyes  in  the  same
condition as under the cuticula in general.

(3.)  The  retina  consists  of  distinct  rods  and  ganglion  cells.  Numerous  ganglion  cells,
placed in the meshes of  a reticular tissue,  form a mass,  which encloses the interior of  the
eye occupied by the rods.

(4.)  The  ends  of  the  retinal  rods  reach  the  cuticular  lens.  A  pr^retinal  interlamella
. seems not to exist.

(5.)  The  retinal  rods  can  not  be  considered  as  having  resulted  from  transformed
hjrpodermic cells.

(6.)  The  retinal  rods  have  two  parts  —  an  innermost  thicker  part  and  a  filamentary
appendage.

(7.)  The eye i^  surrounded by  a  chitinous cuticula.

4.  Alimentary  Canal  and  its  Appendages.  —  I  only  occasionally  got  preparations  of
the  alimentary  canal;  therefore  what  I  have  observed  in  regard  to  this  organ  is  far
from exhaustive.

Physiologically,  this  is  perhaps  the  most  interesting  organ  of  all,  and,  morphologi-
cally,  its  signification  is  by  no  means  Small,  as  its  structure  has,  along  with  the  number
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of  the  legs,  always  been  considered  as  a  very  important  support  for  the  beliet  in  the
near  relationship  between  the  Pycnogonida  and  the  Arachnida,  and  more  especiaUy
the Phalangida.

Morphologically,  the oesophagus extends from the mouth to behind the oesophageal
commissures.  Taking the function of  the organs into consideration,  I  believe that  only  an
extremely small  part should bear the name of oesophagus. At a very short distance from
the  mouth  the  oesophagus  widens  considerably.  This  widened  part,  which  shows  its
greatest  dilatation  in  front  of  the  middle  of  the  proboscis,  slopes  again  backwards,  and
imperceptibly  passes  over  into  a  much  narrower  canal,  which  extends  immediately
behind the oesophageal commissures. The widened part of the oesophagus, which ahnost •
reaches  to  the  end  of  the  proboscis,  is  invested  by  a  chitinous  wall.  This  wall  is  beauti-
fully  beset  with  thin  parallel  chitinous  bands,  which  are  furnished  with  numerous  thin
spines.  In  the  front  part  these  are  wanting.  They  begin  on  the  two  ventral  pai-ts  of  the
inside  a  little  before  they  are  found  on  the  dorsal  part.  These  foremost  spines  have  the
form  of  short  teeth,  and  only  further  back  do  they  assume  the  form  of  long  thin  spines
or  n-eedles.  From  the  wall  of  this  part  of  the  oesophagus  numerous  bundles  of  trans-
versely  striated  muscles  extend  till  they  reach  the  outer  wall  of  the  proboscis,  their
distribution  being  in  Nymphon,  e.g.,  such  that  two  longitudinal  rows  are  attached
to  each  of  the  three  parts  of  which  the  inner  wall  of  the  cesophagus  is  composed
(PI.  XVIII.  fig.  9).  As  to  the  function  of  this  part  of  the  oesophagus,  judging  from
these  muscles  and  from  its  internal  armature,  I  think  it  not  very  hazardous  to  com-
pare  it  with  the  cardiac  portion  of  the  stomach  of  the  Craj'fish.  It  is  a  masticating
apparatus.

Posteriorly  it  passes  over  into  a  very  long  (slender  species  of  JSfymphon),  or  rather
short  (Colossendeis)  cylindi-ical  tube,  the  wall  of  which  is  stiU  divided  into  three  longi-
tudinal parts, which on a transverse section are triangular and leave an extremely narrow
canal  in  their  middle.  I  studied  the  histological  structure  of  this  part  of  the  wall,  which
extends  to  beyond the  oesophageal  commissures.  Its  cells  are  of  a  long  cylindrical  form,
longer in the middle and shorter on both sides of  the triangular part.  They are furnished
with distinct nuclei, which sometimes are all placed near the outwardly directed extremity
of  these  cells,  but  sometimes  also  are  found  more  in  the  middle.  Between  these  cylin-
drical cells there are some of a long conical shape, the base of the cones being, as a rule,
directed outwards. Inside, the surface of these cells is invested by a structureless membrana
intima,  and  outside  a  similar  cuticular  foi-mation  is  present  (PI.  XXI.  fig.  6).  This
epithelial covering does not end abruptly immediately behind the oesophageal commissures.
In  the  interior  of  the  succeeding  part  of  the  intestine  it  forms  three  glandular  bodies,
which hitherto have not been observed, and whose function, judging from their position,
must  be,  I  believe,  pancreatic.  In  fig.  7  on  Plate  XXI.  I  show  the  place  occupied  by  these
glands, and in fig.  8 of the same plate a transverse section near the extremity of the two
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undermost  glands  is  figured.  These  glands  project  into  the  interior  of  the  intestine,  and
are,  as  far  as  I  know,  the  only  true  glandular  bodies  which  stand  in  connection  with  the
alimentary  canal.  They  are  invested  by  the  same  membrana  intima  as  the  wall  of  that
part  of  the  oesophagus,  at  the  end  of  which  they  are  found.  The  form  of  the  cells  which
compose them is  nearly  the same.  The whole of  the gland must  be considered as having
taken its origin from an excrescence and bending towards the wall  of the intestine, of the
hinder part of that oesophagus.

In  regard  to  the  structure  of  the  remaining  part  of  the  intestine  I  do  not  wish  to
enter  into  any  details.  I  only  observed  that  the  structure  of  the  wall  of  that  part  which
follows  immediately  after  the  oesophagus,  and  of  the  caeca,  which  penetrate  as  a  rule
as  far  as  the sixth  joint  of  the leg,  is  nearly  the same.  We find this  wall  everywhere beset
with  extremely  numerous  tubes  or  villi,  which  in  some  genera  (Ni/mjihon)  are  of  a
shorter and more rounded form, and in others (Colossendeis) are very slender and almost
cylindrical.  While  the  outermost  part  of  the  wall  is  formed  of  a  single  row  of  large
distinct  nucleated  cells,  these  villi  show  a  multi-cellular  structure  also.  Each  of  these
cells  contains  numerous  globules,  which  for  the  most  part  seem  to  be  of  a  fatty
natiire.  The  form  of  the  cells  is  difi"erent,  but  they  are  commonly  rounded.  I  call
them cells,  because each of  the  bodies  has  a  distinct  oval  nucleus  with  a  small  nucleolus.
As  has  been  observed  liy  almost  all  authors  writing  on  the  structure  of  the  wall  of  the
intestine,  these  cells  often  become  detached  from  the  wall,  and  are  found  lying  loose  in
the  contents  of  the  alimentary  canal.  The  nuclei  in  the  cells  of  these  villi  were  by  no
means  easily  observed  in  all  the  sections  I  studied.  They  were  very  distinct  in  the  cells
of the villi of Colossendeis proboscidea, Sab. (sp.).

It  seems  to  be  characteristic  of  the  genus  Colossendeis  that  the  cseca  destined
for the diflferent legs should branch off" from the main duct, which runs straight from the
proboscis to the abdomen, veiy close to one another, and close also to the place where the
oesophagus communicates with the intestine ; at least I observed that in the three species
of  Colossendeis  I  studied  (PI.  XVII.  fig.  1).  The  number  of  lateral  caeca  given
ofi"  at  both  sides  of  the  main  duct  is  six  in  Colossendeis.  Of  these  the  first  two  are
rudimentary,  one  being the  rudiment  of  those  destined for  the  mandibles,  the  other  (the
first  lateral  pair)  being  that  for  the  proboscis.  Each  of  the  four  remaining  caeca,  of
which the hindermost pass through a much longer part of the body before penetrating the
leg than do the more anterior ones, shows a considerable swelling in the lateral processes,
at  the  ends  of  which  the  legs  are  inserted.^  The  anal  aperture  of  Colossendeis  (PI.  XVII.

.  fig.  Id)  is  an  oval-shaped  slit.  It  is  not  placed  terminally  or  in  the  median  line  of  the
abdomen, but laterally.

' On a transverse section of the body of a Colossendeis between the lateral processes for the second and for the
third pair of legs, five round sections of the intestine are seen placed close to one another. This furnishes a good
opportunity of comparing their structure, but no difference is observed. Compare fig. 14 of Plate XXI.
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In  Nymphon  the  number  of  lateral  cajca  of  the  alimentary  "canal  is  five  paii-s.  Of
these  the  first  paii-  is  very  wide  and  directed  forwards.  At  the  base  of  the  proboscis
it  divides  into  two  branches.  One  (the  larger  one)  is  dii-ected  upwards  and  forwards,
and  penetrates  the  mandibles  ;  the  other  one  enters  the  proboscis  and  divides,  in  some
species  {Nymphon brachyrhynchus,  e.g.),  again into two branches.  These extend in  some
species  farther  than  in  others,  but  I  never  observed  them beyond the  hindermost  half  of
its  length.^  .

The  groups  of  comparatively  large  cells  with  very  thin  walls  and  distinct  nuclei,  each
of them containing, as a rule, one (sometimes more) strongly refracting granule prol:)ably
have  also  some  relation  to  nutritive  functions.  These  I  observed  in  Nym2)ho7i,  Phoxi-
cUlidmm  2nlosum,  and  in  Colossendeis,  collected  in  large  groups  sometimes  about  fifty
in  number.  They  seem  not  to  be  limited  to  any  particular  part  of  the  body,  but  I
found th(?ni always in the neighbourhood of the muscles,  between the connective tissue,
where  fibrous  threads  keep  them  in  place.  I  feel  inclined  to  consider  them  as  analogous
to  the  fat-cells  of  most  Arthropods.  I  figure  a  group  of  them  in  PL  XXI.  fig.  9.

5.  The  Circtolatory  Apparatus.—  The  somatic  cavity  is  divided  into  distinct  compart-
ments, by means of sheets and bands of fibrous tissue. One of these, placed between the
dorsal  wall  of  the  intestine  and  the  dorsal  integument  of  the  Ijody,  is  furnished  with

.  contractile  walls,  and  has  the  function  and  the  structure  of  a  heart;  In  Colossendeis  this
heart  is  not  surrounded  by  a  pericardial  sinus  (PI.  XXI.  fig.  14,  h,  PI.  XVII.  fig.  1).  The
blood,  entering  the  apertures  of  the  heart,  comes  directly  from  one  of  the  longitudinal
compartments  into  which  the  somatic  cavity  is  divided.  The  contractile  walls  of  the  heart
do not  enclose  it  on  all  sides  ;  for  on the  dorsal  side  a  part  of  the  integument  is  used to
form  the  dorsal  wall  of  the  heart.  The  contractility  of  these  walls  is  due  to  the  presence
of  muscles,  which  run  in  a  transverse  direction  and  are  not  striated.  Along  both  sides
of  the  heart  these  muscles  are  inserted  into  the  dorsal  integument  of  the  body.  As
to  their  structure,  I  observed  their  fibres  to  be  extremely  thin  and  slender.  When
studying  them  with  a  strong  lens  {e.g.,  11,  Immersion  of  Hartnack)  I  observed  that  they
exhibit parallel edges only for a certain distance ; for this parallelism almost impercej)tibly
passes  over  into  an  extremely  feeble  swelling  of  the  fibre,  in  the  interior  of  which  a
long nucleus with a distinct nucleolus is observed.

The  heart  of  the  Pycnogonids,  as  a  rule,"  is  furnished  with  three  pairs  of  apertures.

' In one specimen of Nymphon brachyrhynchm I observed that one of the branches penetrating the proboscis
divided again, so that in the same section, through about the middle of the proboscis, five sections of intestmal cEeca
were observed. Tliis I consider of no importance at all. It only proves, I believe, that it is almost dangerous to
attribute any fundamental value to the number of pairs of creca arising from the intestine. In a large specimen of
Pycnogonum litorale a section of the fourth joint of the leg shows two sections of cseca in the same joint : the c£ecum
has given off a branch. Consequently I believe that the niuuber of these branches depends in general upon the capacity
of the different appendages. In Nymphon and Colossendeis no caeca are observed entering the palpi and the ovigerous
legs, only because the capacity of these extremities does not allow of it.

 ̂Not alway.s. PalUne brevirostris, Johnston, e.g., has only two of these.
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The  first  paii'  are  placed  on  the  sides  of  the  heart  opposite  to  the  second  pair  of  legs  ;
the  second  pair  are  placed  similarly,  but  opposite  to  the  third  pair  of  legs  ;  the
third  pair  are  found  near  one  another  at  the  posterior  extremity  of  the  heart.  Through
these  three  pairs  the  blood  is  admitted  into  the  heart/  while  it  leaves  it  through  a  large
opening  placed  at  its  anterior  extremity.  No  aorta  or  arteries  arise  from  it.  In  the
heart  of  the  specimens  in  spirits  of  Nymj^hon  robustum  and  some  other  species  I
observed  a  compact  mass  of  blood-plasm,  which  so  totally  filled  up  the  cavity  of  the
heart as to give, after having been taken out, an exact fignirc of its form.

As  to  the  blood-co'rpuscles  I  only  observed  that  they  are,  in  Nymphon  and  Colos-
sendeis,  round  and  flat  bodies  vnih  a  distinct  nucleus.  However,  I  observed  also  more
irregularly-shaped  fusiform  bodies,  especially  numerous  in  the  cavities  of  the  skin  of
Colossendeis  (PL  XVIII.  fig.  1).  With  regard  to  their  shape  and  dimensions  there  is  no
great  conformity  between  the  opinions  of  Cavanna  and  Dohrn  ;  however,  it  is'  only  the
study of fresh material that can finally settle such controversies.^

6.  Genital  Organs.  — AJDOut  the testis  of  the  Pycnogonids  hardly  anything is  known ;
and  this  cannot  be  wondered  at  when  one  considers  that  the  true  males  were  only  dis-
covered by Cavanna in  the year  1875,  the animals  with swollen thighs described as  males
before that period being really the females. However, even Cavanna does not seem to have
correctly  identified  the  male  organs,  for  he  places  them  in  the  fourth  joint  of  the  legs.  .
Dohrn has been the first, and hitherto the only one, who has pointed out the true position
occupied  by  the  testis,  "Die.Hoden  liegen  im  Korper  der  Pycnogoniden,  nicht  in  den
Beinen,  und  bilden  dort  jederseits  einen  Schlauch,  welcher  in  jede  Extremitat  seiner
Seite einen kleineren Schlauch absendet, der an der obenerwahnten Stelle in einer runden
Oefi'nung  endet."  This  description,  true  in  the  main,  is,  however,  not  applicable  to  all
the  species  of  Pycnogonids  ;  for,  from  what  I  have  observed  myself,  I  am  able  to  furnish
full  evidence that,  for some species,  Dohrn's description is not quite correct.

A  large  specimen  of  a  male  Colossendeis  prohoscidea,  figured  of  the  natural  size  in
Plate  XXI.  fig.  10,  has  been  opened  on  the  dorsal  side.  The  skin  with  the  heart  being
removed,  the  testis  is  observed  in  sihi,  and  the  intestine  may  be  distinguished  below
it ;  the male organ, therefore, is placed rather at the dorsal side of the body.

The  two  laterally  and  longitudinally  running  parts  of  the  organ  are  united  posteriorly

1 From observations I made, in the summer of 1880, in the laboratory of Prof. Lacaze-Duthiers at Roscoff.
= Cavanna calls them " piccolissimi globuli ellitioi o sobellittici." Dohrn, on the other hand, describes the blood-

corpuscles as " ungewohnlich gross und complicii-t." According to Dohrn, there are two forms of blood-corpuscles — "die
einen bilden einen blassen, suzammengefalteten Ballon, in dem eiu etwas gliinzenderer linsenfdrmiger Kern sich findet
neben Z-A grossen Vacuolen ; die anderen sind deu'tliche Ambben, mit lebhaften ambboiden Bewegmigen und
umschliessen oder tragen eine grbssere Anzahl gliinzender Trbpfchen." It seems to me that the large balloon-forming
elements come very near to my fat cells (see p. 127) ; and as to the amoeboid corjiuscles, these are probably my fusiform
elements and the elliptic ones of Cavanna. If Dohrn is right about his large blood elements, then the animals must
have  still  others  of  a  third  form.  .  ■
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by  a  commissure,  so  there  is  only  one  true  testis,  which  has  the  form  of  a  capital  U.
From  the  upstrokes  of  this  U,  on  both  sides,  those  parts  originate  which  penetrate
the  leg,  and  which  extend  almost  to  the  end  of  the  fourth  joint.  The  two  parts  of  the
testis  which  run  longitudinally  through  the  body  are  broad  and  flat  ;  their  course  is  not
straight  but  rather  undulated,  being  bent  outwards  whenever  a  lateral  branch  takes  its
origin.  Although  the  organ  is  placed  at  the  dorsal  side  of  the  body  and  legs,  the
male genital  pores are situated ventrally towards the end of the second joint of each leg.
This  external  opening  is  very  small  and  is  at  the  tip  of  a  distinct  conical  tubercle.  It
leads  into  a  canal  which  runs  backwards  almost  parallel  with  the  margin  at  the  distal

.  extremity  of  the  joint  and  closely  adheres  to  its  chitinous  covering;  this  canal  runs
along the wall  of  the joint  till  it  reaches  the dorsal  side  of  the leg,  here  it  becomes wider
and turns inwards till it reaches the testis, which shows a small knob facing the Ijeginning
of  the  canal.  Plate  XXL  fig.  11,  shows  these  particulars  ;  the  joint  is  figured  as  trans-
parent,  and  the  muscles  which  run  from  this  to  the  following  joint  are  to  be  considered
as  removed.  The  outer  part  of  the  canal,  from  the  opening  for  about  one-fourth  of  its
length,  is  furnished  with  a  thicker  wall,  and  this  shows  most  probably  the  extent  to
which  the  chitinous  covering  of  the  leg  is  bent  inward.  The  remainder  of  the  canal
is  formed  of  connective  tissue,  —  at  least  I  failed  to  observe  an  endothelial  covering,
lined  externally  by  a  distinct  muscular  layer,  the  fibres  of  which  run  longitudinally
and  are  not  striated  (PI.  XXI.  fig.  13).

As  seen  in  fig.  2,  Plate  XVIIL,  that  part  of  the  testis  which  penetrates  the  leg  is  in  a
transverse section kidney-shaped ;■  a  longitudinal  duct  is  formed between the gland and
the  thin  tissue  or  membrane  which  it  touches  laterally  at  two  points.  Most  probably  it
is  with  the  duct  so  formed  that  the  canal  which  opens  at  the  distal  extremity  of  the
second joint is in communication.

I  have  observed  nearly  the  same  structure  of  the  male  genital  organs  in  the
extremely  transparent  species  of  Nymphon,  to  which I  have given the name of  Nymphon
perliicidiim  (p.  50  of  this  paper),  and  also  in  Nymphon  rohustum.  Bell.  Both  species
show  genital  pores  in  the  male  sex,  only  on  the  two  hindmost  legs  ;  and  quite  in  cor-
respondence with this  observation only  two pairs  of  lateral  excrescences of  the U-shaped
testis  are  to  be  seen.  So  when  Dolarn  says,  for  Pycnogonids  in  general,  that  the  male
organs  penetrate  each  leg  and  open  in  a  round  pore  on  the  ventral  side  (which  is,
no  doubt,  the  case  in  aU  the  species  examined  by  him),  he  is  lapng  down  a
rule  which  admits  of  a  great  many  exceptions  ;  for  among  the  Pycnogonids  dredged
by  H.M.S.  Challenger  there  are  species  having  their  male  genital  pores  only  on  the
two  hindmost  legs  ;  again,  there  are  some  which  possess  them  on  the  three  hindmost
pair  of  legs,  and,  finally,  there  are  species  with  pores  on  aU  the  legs.  My  doubts  about
this  point  were  cleared  up  by  the  observation  of  those  species  which  beai-  their  male
genital  pores  at  the  tip  of  a  stout  cylindrical  outgro^\1;h  (species  of  Amviothea,  e.g.).

(ZOOL.  CHALL.  EXP.  —  PART.  X.  —  1881.)  K  17
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Of  course  the  non-existence  of  a  linrdly  distingiushable  structure  cannot  be  con-
sidered  proved  merely  because  the  structure  has  not  been  observed,  even  in  numerous
specimens  of  the  same  species.  But,  on  the  other  hand,  if  the  structure  is  very
easily  seen  in  some  specimens,  we  are  at  liberty  to  conclude  that  it  is  absent  in  those
cases  where  it  was  not  observed.  Moreover,  it  is  hardly  possible  that  in  those
cases  where  the  pores  are  only  observed  on  the  two  hindmost  legs,  they  should  be
present  also  on the foremost,  and from some unkno^vTi  circumstance should  continually
escape observation.*

In  regard  to  the  microscopical  structure  of  the  testis  I  have  not  much  to  say.  On  a
transverse  section  numerous  extremely  minute  cells  are  observed  (see  PI.  XXI.  fig.  12),
while  that  part  of  the  testis  which  adjoins  the  longitudinal  canal  has  lost  its  cellular
structure,  and  shows  a  rather  granular  condition.  Whether  these  granules  are  the  sper-
matozoa,  or  whether  the  numerous  globular  bodies  each  furnished  with  a  filamentary
appendage on one side which I once observed, when puUing to pieces vdtiv needles a part
of  the  testis,  are  the  spermatozoa,  cannot,  of  course,  be  ascertained  from  animals  in
alcohol,  even  when  preserved  so  well  as  the  Challenger  specimens  are.  Only  in  mature
animals do the male organs attain the development figured for Colossendeis jproboscidea.
This,  most  probably,  is  only  the  case  during  a  short  period  of  the  year,  considering
moreover  that  the  males  in  most  species  seem  to  be  less  numerous  than  the  females
(ten  female  Colossendeis  lyoboscidea  and  only  one  male,  twelve  female  Colossendeis
leptorhynchus,  and  only  one  male,  &e.),  it  cannot  be  wondered  at  that  the  number  of
species  in  which  I  could  investigate  these  organs  was  limited.  Except  in  Colossendeis
prohoscidea,  and  in  three  species  of  Nymjihon,  I  observed  the  testis  also  in  the
leg  of  Ascorhynchus  glaber  (PI.  XVI.  fig.  9,  n),  but  here  only  in  the  fourth  joint  of
the leg.

In  the  other  specimens  which  I  consider  as  males,  the  only  means  I  had  to  make
out  the  sex  consisted  in  looking  for  external  sexual  characteristics,  such  as  are  afi'orded
by  the  dimensions  of  the  genital  pores  and  the  condition  of  the  thighs.  Large  genital
pores  and  swollen  thighs  are  characteristic  of  the  females  ;  slender  thighs  and  small
pores, ver}' often not present in the first or in the first two pairs of legs, are characteristic
of  the  males.  Moreover,  a  transverse  '  section  of  the  thigh  of  one  of  the  legs  is  easily
made,  and  does  no  injury  worth  mentioning  to  the  specimen.  When  in  such  a  section
no  ovary  is  observed,  so  far  as  my  experience  goes,  it  is  almost  certain  that  the

1 The genital pores of Nymphon robusttim, Bell, (J, are tolerably large, ami are easily observed with the aid of a
magnifying glass. Yet I have examined large specimens of this species (dredged in the Barents Sea), where these pores
were not observed, even when investigating the joints with the microscope. As I was convinced of the exactness of
this observation, I felt greatly piuzled with it at first ; afterwards on reading a paper of Schdbl in the Arcliiv f. Mikro-
sliop. Anatomic, Bd. xvii., 1880 (Ueber die Fortpflanzung isopoder Crustaceen) I found that this author admits that in
the females of these Crustaceans, the genital pores are only present at a certain period, and are totally wanting during
the rest of the year. Perhaps there are male Pycnogonids which have the same peculiarity.
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specimen  is  a  male  ;  even  in  very  young  females  at  least  a  trace  of.  the  ovary  is  always
to be observed in those joints.

According  to  Dohrn  the  female  glands  are  disposed  in  the  same  way  as  the  testis,
with  the  only  difference,  that  in  the  ovaries  of  most  species,  the  lateral  excres-
cences  which  penetrate  the  legs  and  often  force  their  way  into  the  penultimate  joint,
are the only parts which develop mature eggs.

What  I  happened  to  observe  agrees  almost  completely  with  Dohrn's  description.
I  perfectly  believe,  however,  that  the  occurrence  of  a  part  of  the  ovary  in  the  body  of  a
Pycnogonid  is  rather  rare,  because,  as  a  rule,  only  the  lateral  excrescences  remain.
No  doubt  this  must  be  considered  as  a  secondary  condition  ;  and  seeing  that,  so  far
as  I  could  ascertain,  it  is  the  rule  in  all  the  species  of  Nymphon,  my  original  opinion,
that  the  genus  Nym2)hon,  of  all  the  genera  of  .  Pycnogonida,  resembled  most  the
hypothetical ancestors of our group, was severely shaken.

The  genus  Colossendeis  affords  a  beautiful  example  of  the  original  condition  of  the
ovar}'.  I  examined  a  specimen  of  Colossendeis  leptorhynchus,  Hoek.  A  transverse
section  of  the  body  showed  the  place  occupied  by  the  ovary,  and  convinced  me  of  the
exactness  of  Dohrn's  assertion.  However,  as  in  the  case  of  the  testis,  Dohrn's  observa-
tion  is  incomplete  in  one  respect  ;  there  are  not  two  ovaries,  but  only  one.  Immediately
in  front  of  the  abdomen  the  two  lateral  parts  are  united  by  a  cross-piece,  and  so  the
ovary  has  the  very  same  shape  as  the  testis,  viz.,  that  of  a  U  with  long  upstrokes.
That it occupies also the same position in the body as is the case with the testis,  is clearly
seen  in  fig.  14,  Plate  XXL,  which  is  a  drawing  of  a  transverse  section  of  the  body.  In
o.  the  ovary  is  shown  placed  above  the  intestinal  tract  and  its  excrescences  which  pene-
trate  the  legs.  The  dimensions  of  the  eggs  in  that  part  of  the  ovary  which  is  situated
in the body are, at least in this species, the same as of those eggs which are found in the
thighs  of  the  legs.  The  lateral  excrescences  penetrate  all  the  legs,  and  in  the  specimen  I
studied  reach  the  sixth  joint.  This,  most  probably,  will  greatly  depend  on  the  state  of
maturity  of  the  animal.  I  often  found  the  eggs  only  in  the  thigh,  but  often  also  {Han-
nonia  typica,  Hoek,  PI.  XIV.  fig.  11,  e.g.)  the  eggs  are  found  as  far  as  the  end  of  the
second  tibial  joint.  The  ovary  is  always  placed  dorsally  to  the  intestinal  tract,  which
is  also  the  case  with  those  animals  which  have  only  the  lateral  excrescences  left,  and
thus show several ovaries.

The  structure  and  the  formation  of  the  ovarian  eggs  I  will  describe  fiu-ther  on.  In
regard  to  the  way  in  which  the  eggs  are  laid,  I  had  the  good  fortune  to  observe  the
copulation  of  a  male  and  female  Plioxichilus  laevis,  Grube,  when  I  was,  last  summer,
in  the  zoological*  station  of  Professor  H.  de  Lacaze-Duthiers  at  Eoscoff.  The  eggs
are  fecundated  the  moment  they  are  laid,  and'  the  copulation,  therefore,  is  quite
external,  brought  about  by  the  genital  openings  of  the  two  sexes  being  placed  against
each  other.  Half  an  hour  after  the  beginning  of  copulation,  the  male  had  a  large
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white egg-mass on one of his ovigerous legs, and about one hour later both masses were
present.

The female genital openings. are a great deal larger than those of the male, and are of
*  an  ovate  shape,  and,  as  a  rule,  oviducts  are  totally  wanting.  I  only  observed  them  in

the  genus  Colossendeis,  where  they  have  nearly  the  same course  as  the  vasa  deferentia.
Nearly  in  the  middle  of  the  second  coxal  joint  of  the  two  hind  legs  a  lateral  branch
arises  from  the  ovarian  ccecum,  which  passes  through  the  joint.  The  interior  of  this
branch,  which  is  the  oviduct,  is  in  immediate  communication  with  the  ovary,  and  during
the breeding season the eggs  are  found penetrating the  branch.  While  the  ovarian coeca
which  penetrate  the  legs  are  lined  only  by  connective  tissue,  the  oviducts  which
begin  at  the  dorsal  side  of  the  second  coxal  joint  and  run  along  the  wall  of  the  joint  till
they reach the opening on the ventral side, are lined by a coat of longitudinal muscle fibres.
The female genital opening in this species is small and rather triangular.^

From  the  end  of  the  oviduct  which  reaches  the  opening,  distinct  muscle  fibres
radiate,  and  are  inserted  round  the  opening  on  the  inside  of  the  chitinous  wall  of
the  joint.  A  transverse  section  of  the  fourth  joint  of  the  leg  of  a  female  Colossendeis
leptorhynchus  is  figured  in  fig.  16,  Plate  XVI.  ;  m  is  the  ovarian  ccecum  which,  as  this
specimen  is  by  no  means  mature,  is  only  of  small  dimensions  ;  when  in  the  breeding
season,  the  whole  central  cavity  (which  in  the  figure  is  represented  as  empty)  is  filled
wdth  eggs  ;  it  swells  to  such  an  extent  as  to  fill  up  almost  the  whole  cavity  of  the  leg,  in
so  far  as  this  is  not  occupied  by  the  intestinal  ccecum.  As  in  the  other  species  of
Colossendeis,  the  eggs  are  extremely  numerous  and  small.  Each  ovarian  egg  has  a
distinct  germinal  vesicle,  which  is  placed  almost  exactly  in  the  centre  of  the  egg,  and
has,  as  a  rule,  one  distinct  and  very  ghttering  germinal  spot.  Among  the  older  eggs,
which are richly  furnished with yelk,  smaller  ones are always observed whose protoplasm
is  almost  quite  transparent.  Each  egg  is  surrounded  by  a  very  thin  membrane,  which  is
a true " vitelline membrane " and adheres closely to the protoplasm of the egg.

In  the  genus  Nymphon,  I  have  investigated  the  female  genital  organs  of  the  follow-
ing species : — Nym2'>hon hrevicaudatum, Miers ; N. hrachyrhyncJnis, Hoek ; N. robnstum,
Bell  ;  N.  lomjicoxa,  Hoek  ;  and  N.  hamatum,  Hoek.  I  never  observed  the  ovary  in
the  body  of  these  species,  and  always  found  at  least  a  trace  of  ^it  in  the  fourth  joint  of
the leg (thigh).

"When in an early stage. of development, the ovary is placed against and at the dorsal
side  of  the  intestinal  ccecum  which  jjasses  through  the  joint.  While  the  rij)e  ova,  which
are  often  very  large  (PI.  XVI.  fig.  7  I,  ripe  ovum  of  Nymplion  hrevicaudatum,  Miers),
have a thin vitelline meml^rane as in the o\Tim of Colossendeis ; younger ova have often the

• In this species, as I have mentioned already (j). G3), the genital openings, both in males and females, are present
only on the two hind legs ; at least in all the specimens at my disposition, 1 failed to oliserve them on the first two
pairs of legs. However, ovarian coeca penetrate the first two pairs of legs as well as the two others.
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appearance  of  being  surrounded  by  a  very  tliick  and  concentrically  stratified  membrane
(ovarian  egg  of  Nymphon  brevicaudatum,  PI.  XXI.  fig.  15).  In  other  species  {Nijm'phon
robustum,  PI.  XXL  fig.  16)  this  membrane  is  perfectly  transparent,  while  in  both  cases
the  granular  protoplasm  of  the  egg  within  this  thick  membrane  or  capsule  seems  to  be
surrounded  by  its  vitelline  membrane.  In  a  third  case,  which  I  observed  in  Nymphon
longicoxa  (PL  XXI.  fig.  17),  the  membrane  of  the  egg  does  not  seem  to  be  thick,  but
irregularly folded and crumpled ; yelk-particles are here very numerous in the central part
of the egg, wliich svirrounds the germinal vesicle ; and the protoplasm of the egg extends
beyond  this  central  part  till  it  reaches  the  crumpled  membrane.  However,  it  ^is  very
probable  that  the  condition  of  the  eggs  has  sufiered  from  their  having  been  so  long  in
alcohol,  only  I  wish  to  point  out  that  from  what  I  observed  it  is  almost  certain  that
any  one  studying  the  formation  and  the  development  of  the  animal  egg,  will  find  a  very
interesting  object  in  the  egg  of  the  Pycnogonida.  The  dimensions  of  the  mature  ova
are  very  difi'erent.  Of  the  specimens  I  studied  they  are  largest  in  Nymphon  longicoxa,
N.  brevicaudatum,  and  N.  robustum,  a  great  deal  smaller  in  N  brachyrhynchus  and
N. hamatum (the number of  eggs united in an egg-mass being always in inverse propor-
tion to their size).

While  in  the  younger  ovarian  eggs  the  germinal  vesicles  as  a  rule  are  placed  in  the
centre  of  the  egg,  in  the  very  large  mature  egg  the  vesicle  is  plac-ed  close  to  the  wall.
Sonietimes {Nymphon longicoxa) it has the shape of a sand-glass, and once I observed an
extremely  small  micropyle  canal  in  the  membrane  of  the  egg,  just  opposite  the  place
occupied  by  the  germinal  vesicle.  As  a  rule  there  is  only  one  germinal  spot,  l:)ut  I  once
observed  two  distinct  spots  in  the  germinal  vesicle  of  the  egg  of  Nymphon  longicoxa.  In

'  the  ovarian  egg  of  Nymphon  robustum  one  distinct  nucleolus  may  be  observed  almost
exactly  in  the  centre  of  the  rounded  and  granular  germinal  spot.  As  for  the  manner
in  which  the  eggs  make  their  way  to  the  genital  apertures  in  those  cases  in  which  no
true  oviduct  is  observed,'  I  think  there  can  be  no  doubt  that  the  body-cavity  itself  per-
forms  the  function  of  an  oviduct.  The  absence  of  such  a  duct  at  the  genital  pores,
and  the  fact  that  I  repeatedly  observed  detached  eggs  pressed  against  the  connective

•  tissue  surrounding  the  ventral  ganglia,  or  other  parts  in  the  interior  of  the  body  admits
of no doubt in this respect.

All  I  have said  about  the ovary  and the formation of  the ova in  the genus Nymp)hon
also  holds  good  in  the  case  of  the  other  genera.  The-  Hmited  quantity  of  specimens
prevented  me  from  making  a  section  of  the  body  of  species  of  these  genera.  Most
probably  Ascorchy7ichus  will  show  the  same  disposition  as  Colossendeis.  A  transverse
section  of  the  thigh  of  one  of  the  legs  of  Ascorchynchus  orthorhynchiis  is  figured  in
Plate  XVI.  fig.  11.  The  thigh  is  much  more  dilated  than  one  of  the  other  joints  of  the
leg,  yet  it  is  not  round  but  flattened,  and  the  contents  are  almost  divided  into  two  un-
equal  parts  by  the  large  chitinous  thickening,  which  at  the  one  side  is  in  connection
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with  the  wall  of  the  leg.  The  one  part  is  filled  up  with  the  ovary,  the  other  partly  with
the  ccecum  of  the  intestine.  The  ovarian  eggs  arc  small  and  are  furnished  with  a
central  germinal  vesicle.  Most  proliably  the  females  of  the  species  of  Ascorhynchus  have
an oviduct  like that  of  the species of  Colossendeis.  The species of  Pallene show the same
disposition  as  ii;  Ni/mjyhou.  A  transverse  section  of  the  thigh  of  Pallene  aiistralienfiis
corresponds  perfectly  with  that  of  Nymphon  hrevicaudatum,  figured  -in  Plate  XYI.
fig.  7  ;  there  is  one  very  large  and  probably  mature  egg  with  an  eccentric  germinal
vesicle,  and  numerous  smaller  ovarian  eggs,  with  their  vesicle  in  the  centre.  Moreover,
minute researches .on Pallene hrevirostris (an inhabitant of the Dutch coast)-  admit of no
doulit  as  to  the  structure  of  the  ovaries  ;  they  are  totally  wanting  in  the  body,  and  take
their  origin  in  the  thighs  of  the  legs.  The  eggs  when mature  are  large,  and  their  number
is limited.

In  the  genus  Phoxichilidium  I  studied  the  anatomy  of  the  body  of  Phoxichilidntm
pilosum  (a  female  specimen)  without  meeting  with  the  ovary.  In  the  legs  of  this
species,  however,  and  also  of  Phoxichilidium  patagonictim,  I  soon  found  it.  The
whole  cavity  of  the  leg  is  often  filled  up  with  eggs,  and  these  are  even  observed
pressed  closely  against  the  wall  of  the  leg  (PI.  XVI.  fig.  17).  The  eggs  are  comparatively
small  and  very  numerous.  The  membrane  of  the  eggs  is  much  thicker  than  is  the  case
with  the  eggs  of  the-  other  genera  (PI.  XXI.  fig.  18).  Neither  in  the  species  of  Pallene
nor  of  Phoxichilidium  did  I  observe  the  least  trace  of  an  oviduct,  so  I  think  that  here,
as  in  Nymphon,  the  genital  aperture  communicates  directly  with  the  cavity  of  the  leg.
I  think  also  that  the  circumstance  I  often  observed  of  eggs  free  in  the  cavity  of  the
leg  is  in  support  of  this  opinion  (PL  XXI.  fig.  18).  For  the  other  genera  of  Pycnogonids
I have, so far as the ovaries are concerned, no observations worth mentioning.

7.  Observations on the Embryology of the Pycnogonida. — Among the Pycnogonids of
the  Challenger  Expedition  there  were  some  species  provided  with  eggs.  On  account  of
the  great  importance  of  embryology  for  the  study  of  the  affinities  of  a  group  of  animals
I  tried  to  acquire  as  much  information  on  this  subject  as  possible.  Unfortunately,  with
the  exception  of  one  species  belonging  to  the  genus  Ascorhynchus,  G.  0.  Sars,  all  the
species with egg-masses belong to the genus Nymphon,  Fabr.,  but  of  these there are out
of twelve species no less than- six provided with eggs.

The  researches  of  Krbyer,  Johnston,  Goodsir,  Dohrn,  Semper,  Cavanna,  and  myself,
have  shown  that  in  the  geriera  Pycnogonum,  Pcdlene,  Phoxichilus,  Phoxichilidium,
Nymphon,  &c.,  the  eggs  after  having  been  laid  are  carried  on  the  so-called  ovigerous
legs.  The  honour  of  having  discovered  that  not  the  females  (as  was  believed  by  the
older authors) but the males fulfil  the duty of bearing these eggs is due to Cavanna ;  this
observation has since been confirmed by the researches of Dohrn, Bohm, and myself^

' The obsen-ations of Cavanna were published in the year- 1875. It is indeed strange to see that neither Wilson
nor Miers have heard of this discovery. These authors, in their descriptions of new species, &c., are therefore almost
constantly confounding the two sexes.
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lu the first place, however, I wish to draw special attention to the fact that with regard
to Nymphon ho'evicaudatum, Miers, this rule admits of an exception. I examined a species
with  large  genital  pores  and  swollen  thighs,  and  provided  with  egg-masses  on  the  ovi-
gerous  legs.  On  investigating  transverse  sections  of  the  thighs,  I  soon  saw  that  this
specimen  was  a  female.  So  far  as  I  know,  this  is  the  first  time  that  an  exception  to
this  rule  has  been  observed.  In  the  second  place,  I  wish  in  a  few  words  to  discuss
the  circumstance  that,  although  eight  difi"erent  sj^ecies  of  the  genus  Colossendeis  were
collected  (together  represented  by  thii-ty-one  specimens,  and  four  specimens  of  Colos-
sendeis  ■proboscidea,  Sab.  (sp.),  trawled  north  of  Scotland  during  the  cruise  of  the
" Knight Errant "), none of these are provided Avith eggs. The numljer of males, however,
is  very  restricted  :  there  is  only  one  male  Colossendeis  leptorhijnchits  among nine  speci-
mens, there is one male Colossendeis gigas among six specimens, one male Colossendeis
megcdonyx among seven, and, finally, one male Colossendeis hrevipes. On the other hand
it  is  possible  that  the  genus  Colossendeis  is  an  exception  to  the  rule,  and that  the  males
in this genus may not have the gallantry to nurse their Ijabies as the males of the species
of  other  genera  are  accustomed  to  do.  For,  comparing  the  ovigerous  legs  of  the  males
with those of the females, a distinct difference is almost always easily observed :  those of
the  males  are  a  great  deal  stouter,  the  fifth  joint  is  as  a  rule  swollen  towards  the
extremity,  or  furnished  with  a  distinct  knob,  &c.  ;  l^ut  in  the  ovigerous  legs  of  the
males of the species of Colossendeis, these differences in form and size are never observed.
So  it  is  quite  possible  that  they  deal  differently  with  their  eggs  from  the  species  of
other genera.

The species provided with eggs are :  Nymphon hamatum, Hoek ;  N. longicoxa, Hoek ;
N.  fuscum,  Hoek  ;  N.  brevicollum,  Hoek  ;  N.  brachyrhynchus,  Hoek  ;  N.  brevicau-
datum,  Miers  ;  and  Ascorhynchus  minutus,  Hoek.  Of  the  latter  species  there  are  in
all  two  specimens,  and  of  these  one  bears  eggs.  But  the  development  of  these  eggs  is
in  its  last  stage,  so  that  I  was  only  able  to  ascertain  the  form  of  the  larvae.  The  eggs  of
this species are extremely small, and at the same time numerous.

It consequently happened that my embryological researches were limited to the genus
Nymphon ;  in  so  far  not  unfavourable,  as  yet  almost  nothing has  been pubHshed on the
embryology of this genus.

Full-grown males  of  the  genus  Nymphon bear  the  eggs  on the  fourth  and fifth  joints
of  the  ovigerous  leg,  or  only  on  the  fifth  joint  ;  the  curious  foliaceous  appendages  occur
on  the  sixth  to  the  tenth  joints  of  the  leg,  and  have  nothing  to  -do  with  the  egg-bearing
function  of  the  leg.  Yet  it  is  possible  that  they  may  be  of  some  use  in  seizing  the  eggs
when  just  laid,  Irat,  on  the  other  hand  it  must  be  observed,  that  in  the  genera  where
these  appendages  occur,  the  ovigerous  legs  of  the  females  are  furnished  with  them  as
well as those of the males.

The  eggs  are  soldered  together  and  form  in  the  species  of  Nymphon  I  studied,  and
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in  AscorhyncJms  mimttus,  ouc  packet  only  on  each  ovigerous  leg.  1  believe,  however,
that  cases  are  by  no  means  rare  in  which  two  or  even  three  packets  are  formed  on  one
ovigerous  leg.  The  packet  is  placed  round  the  leg,  and  in  some  species  [Nymplion
brachi/rhi/nchtcn,  Hoek,  e.g.,  PI.  XIX.  fig.  1),  it  may  be  easily  brushed  off.  In  other
species,  however,  Nymjihon robustum, Bell,  for  example,  this  is  by no means so easy,  the
surface  of  the  joints  of  the  ovigerous  legs  being  furnished  with  numerous  hook-like
spines.

Every  egg  in  the  packet  has  its  own  membrane,  a  very  thin  and  structureless  tunic.
The  size  of  the  packets  is  very  difi"erent.  It  varies  greatly  with  the  size  of  the  animal,
but  is  ditferent  also  in  different  specimens  of  the  same  species.  The  .  size  of  the  egg
seems  to  be  constant  for  every  species  ;  consequently  the  size  of  the  packet  will  depend
on the number of  eggs in each packet ;  and the age and the condition of  the female will,
of course, influence this.

The  egg  of  Nymj^lion  hrevicauclatum,  Miers,  measures  0"5  or  07  mm.  ;  when  in  the
first stages of development it is nearly globular (0"6 x 0"6 mm.), afterwards oval (0"5 x 0*7
mm.).  The  number  of  eggs  in  each  packet  varies  between  fifty  and  sixty.  The  egg
of  Nymphon  fuscum  is  a  great  deal  smaller  (0"15  or  0'12  mm.  The  eggs  oi  Nymiyhon
hrachyrhynchus are about 0"55 mm. and even in a much advanced stage of development
nearly  globular.  Large  packets  of  the  latter  species  do  not  contain  more  than  fifty  eggs,
and  the  dimensions  of  these  packets  vary  between  3'14  x  r85  mm.  and  2'3  x  VQ  mm.
The  egg  of  Nymphon  hrevicollum  has  a  diameter  of  0"26  mm.;  the  number  of  eggs  in  a
packet  is  in  this  species  about  ninety.  Fig.  2  on  Plate  XIX.  gives  a  section  of  a
packet  of  eggs  of  thi.s  species.  The  colours  are  those  which  are  seen  wdien  the
object  is  coloured  with  picrocnrminc,  and  the  figure  is  half  in  outline  ;  every  egg  is  seen
to  be  placed  in  a  cavity  formed  by  the  cement  which  solders  the  eggs  together  (c),  and
coloured  distinctly  red  by  the.  picrocannine.  The  large  opening  (o)  in  the  centre  is
that occupied by the ovigerous leg ; the small holes (■*;, s) are those which are. left between
the  eggs  when  soldered  together.  On  the  outside  mud  and  sand  particles  adhere  to  the
packet {m).

So  far  as  I  know,  Dohrn  is  the  only  author  wdio  has  published  observations  on  the
cleavage  of  the  Pycnogonid  egg  ;  '  but  as  the  method  of  making  sections  of  such  very
small  eggs  was  not  yet  in  use  when  he  published  his  paper,  and  could  not,  therefore,
be  applied  by  him,  I  might  reasonably  have  expected  to  see  much  more  than  he  did,  by-
availing  myself  of  this  method  of  recent  embryology.  Yet  my  researches  in  this  respect
were not very successful,  owing at  least  partly,  I  believe,  to-  the condition of  the material
I  studied.  Every  one  ^^^ll  acknowledge  how  necessary  it  is,  especially  in  eml^ryological
researches,  to  study  fresh  and  also  very  rich  material  ;  now  the  Challenger  Pycnogouids
had  been  six  or  seven  yetxm  in  alcohol  before  I  studied  their  eggs,  and,  moreover,  the

' A. Dohrn, Uebcr Entwicklung und Ban der Pycnogoniilun, Jcnaisclie Zeitschrift, Bd. v., 1869.
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quantity  was  limited,  so  I  need  not  appeal  to  the  indulgence  of  the  reader  on  account
of the imperfection of my researches in this department.

The study of  the  eggs  of  Nymiihon hrevicaudatum,  Miers,  was  the  most  successful  of
all.  These  eggs  are  the  largest  of  the  species  here  in  question  ;  the  number  of  animals
furnished  with  eggs  was  in  this  species  rather  great  ;'  and  their  condition  was  superior
to  that  of  the  eggs  of  the  other  species.  The  method  I  followed  is  well  known.  I
enclosed the eggs (hardened with absolute alcohol) in paraffine, and coloured the sections
afterwards with picrocarmine.

Fig.  3  is  a  drawing  of  the  first  stage  I  was  able  to  observe.  The  food-yolk  and  the
formative-yolk  (deuto-  and  proto-plasma,  Ed.  van  Benedcn)  are  still  mixed  together,  and
the  cleavage  is  complete.  Every  segment  is  furnished  with  a  nucleus,  coloured  distinctly
red by the picrocarmine, and situated almost in the middle of each segment. The structure
of  the  yolk  particles  in  each  segment  is  very  curious,  and  probably  this  is  caused  by
the  continued  action  of  the  alcohol.  In  fig.  4  I  give  a  strongly-magnified  drawing  of  a
small  part  of  such  a  segment  just  at  the  border  of  the  section.  It  looks  as  if  the  yolk-
elements had grown vesicular,  — a matter I  only make mention of as the same structure
is  no  longer  observed  in  the  next  stage  of  development  of  the  egg.  In  this  stage,  as  in
the foUomng, the egg is furnished with a distinct but very thin membrane.^

The  second  stage  I  observed  has  the  blastoderm  distinctly  developed.  The  cells  of
which  it  is  composed  are  very  much  flattened,  and  do  not  show  distinct  limits  ;  a  very
large  nucleus  is,  on  the  contrary,  always  easily  observed.  Fig.  5  shows  the  cells  as  seen
on  section,  fig.  6,  the  blastoderm  wdth  the  nuclei  magnified.  Every  nucleus  shows  a
distinct  nucleolus  and  numerous  small  granules.  In  this  stage  the  food-yolk  is  irregu-
larly  split  into  larger  or  smaller  parts,  which  are  coloured  yeUow  by  the  picrocarmine  ;
they  do  not  show the  vesicular  structure  of  the  yolk-segments  in  the  first  stage,  and  are
not furnished with a nucleus.

A transverse section of  the next  stage of  development I  observed is  figured in fig.  7.'
Here  the  embryonic  development  is  already  far  advanced,  consequently  I  was  not  able

' The eggs of Nymphon hamatum, N. lonyicoxa, and N. fuscmn were so far advanced in development that in them
only the different larval stages could be studied.

' Dohm, loc. cit., p. 139, says that the egg of Pycnogonum lilorale has a double membrane, and that these membranes
are found in the ovary, an assertion not corresponding with the observations I made on the eggs of Nymphon.

' Between the stage figured in fig. 7 and the foregoing, numerous other stages were observed ; but in these the cel-
lular structure was so totally spoiled by the action of the alcohol, tliat I dare not give drawings or descriptions
of them. The only means of distinguishing the embryonic cells from the deutoplasm is by the colouring of the
cells vrith picrocarmine, and there can be little doubt that one of the first changes the blastcKlemi undergoes con-
sists in the formation of a longitudinal thickening of it at the future ventral side of the embryo. This thickening
terminates rather abruptly at the anterior end, but at the posterior end it slopes gradually Vi the unicellular part
of the blastoderm. Afterwards a longitudinal furrow seems to take rise in the middle of this thickening, the inner
part of which is finally isolated in the form of a longitudinal tube. I publish these details only with the strongest
reser\'e, the condition of the eggs and the circumstance that the sections are necessarily taken in quite imcertain
directions, making the giving of a decided description impossible.

(ZOOL,  CHALL.  KXP.  —  PART  X.  —  1881.)  K  18
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to  study  the  formation  of  the  germ-layers,  nor  the  modifications  which  they  undergo
during  development.  AVhether  all  the  cells  of  the  embr}^o  in  this  stage  are  derived
exclusively from the blastoderm, or whether they are also partly due to the deutoplasm is
a  question  which  it  is  impossilslc  to  answer  from  the  section  before  me.  Dorsally  the
greater  part  of  the  embryo  is  C(j\ered  by  a  single  row  of  flattened  cells  (the  original
blastoderm  cells),  ventrally  a  plate  is  clearly  distinguished  much  thicker  than  the  blasto-
derm,  and  doubtless  formed  of  cells  more  than  one  row  deep.  Unfortunately,  however,
the  limits  of  these  cells  were  quite  gone  ;  I  therefore  could  not  distinguish  either  their
number  or  arrangement,  but  I  believe  the evidence is  great  that  in  the inner  layer  of  this
plate  the  original  mesoblast  is  to  be  seen.  In  this  stage  rudiments  of  the  appendages
are  distinctly  formed  ;  and  I  consider  it  a  very  characteristic  feature  in  the  development
of  the  Pycnogonids,  that  the  food-yolk  penetrates  into  these  appendages.  In  the  section
here figured, however,  that part of the food-yolk which penetrates the leg,  is  not in direct
connection  with  the  central  food-yolk  mass  ;  but  this  is  caused  by  the  circumstance,  that
the section does not pass exactly vertically through the embryo, but goes a little obUquely
from above backwards to the ventral side.

The blastoderm shows to a considerable extent in the stage I have figured a double cell-
layer  dorsally  in  the  middle,  and  even  a  small  lumen  is  observed  between  these  two.
Small  cells  or  nuclei  seem to be present  in  this  lumen,  and the whole arrangement made
me  think  it  possible  that  I  had  an  early  stage  in  the  development  of  the  heart  before
me.  The  broad  and  flattened  condition  of  the  heart  in  the  adult  animal  of  Nymphon
is  not  opposed to  this  suggestion ;  yet  it  is  difficult  to  understand why a  heart  should  be
developed before there seems to be any question of an intestinal tract.

About  the  same  stage  is  also  figured  in  figs.  9  and  10.  At  the  ventral  side  the
first  pair  of  appendages  (the  foot-jaws),  three  pairs  of  legs,  between  the  foot-jaws
the  proboscis,  and  the  caudal  protuberance,  are  easily  distinguished.  The  second
and  third  pair  of  cephalic  appendages  show  in  this  species  a  remarkable  retardation
in  their  appearance,  visible  in  the  stage  in  which  the  first  and  second  pair-  of  true
legs  are  already  two-jointed  and  bent  inAvards  so  as  to  meet  in  the  middle  of  the
ventral  surface,  and  in  which  the  third  pair  is  longer,  yet  bent  inwards  and  forwards.
In  this  same  stage  the  third  cephalic  appendage  is  not  yet  distinguishable,  and  the
second  pair  only  shows  a  small  protuberance  at  the  base  of  the  foot-jaws.  An  equatorial
section  of  an  embryo  in  this  same  stage  is  figured  in  fig.  11.  Between  the  foot-jaws  (a)
and the first  true leg {h)  two small  protuberances are distinguished,  the first  of  which (c)
is  larger  than  the  second  {d),  which  in  this  stage  is  observed  only  interiorly.  The
section is also remarkable for the distinctness with which the nerve ganglia are seen.

There  is  good  reason  to  consider  this  arrangement  characteristic  for  the  species
Nymphon  hreviccmdatum,  Miers.  Other  species  of  Nymphon,  of  course,  may  show
the  same  ;  so  far  as  I  could  ascertain  it  is  not  the  rule,  for  neither  Nymphon
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hrachyrhynchus  nor  N.  hrevicollum  nor  iV,  hamatum  agree  with  N.  brevieaudattim
in  this  regard.  Fig.  8  shows  a  stage  in  the  development  of  Nymplion  hrachyrhjnchiis,
in  which  the  three  first  pairs  of  embryonic  appendages  are  already  present.  The  first
pair  (the  largest)  are  armed  with  pincers  ;  the  second  and  third  are  small,  armed  with
curved hooks and not taking parts of the food-yolk ; of the true legs in this stage nothing
as  yet  is  to  be  seen.  In  figs.  12  and  13  I  have  figured  a  larva  of  Nymplion  hrevicollum
showing  the  three  cephalic  appendages,  the  first  pair  of  true  legs  almost  completely
developed, the second pair much shorter than the first,  and not yet furnished with claws,
the  third  only  as  a  rudimentary  process  ;  the  fourth  pair  is  totally  wanting  in  this  stage.
Consequently  I  believe  it  is  the  rule  in  Nymplion,  that  the  three  pair  of  cephalic
appendages are developed first of all, the legs ajapearing afterwards in regular succession.

To retm'n to Nijmiylion hrevicaudatum, Miers, in figs. 9 and 10, 1 have figured embryos
within  the  shell  of  the  egg  almost  of  the  same  stage  ;  with  this  difi"erence  only,  that  in
fig.  10  the  egg  is  figured  as  seen  from  the  ventral  surface.  In  fig.  9  also,  a  part
of  the  dorsal  surface  being  bent  over  to  the  ventral  side  has  been  drawn.  In  this
last  figure  it  is  clearly  shown  that  the  dorsal  surface  of  the  emljryo  is  at  least  at  the
anterior side lined with a shell-like thickening,  the proboscis  and the first  pair  of  cephalic
appendages  being  at  their  origin  covered  hj  this  thickening  as  by  a  cap.  Near  the
anterior  side  of  this  cap  the  double  supra-cesophageal  ganglion  is  situated,  making  it
evident  that  in  the  border  of  this  cap  the  anterior  margin  of  the  cephalic  part  of  the
embryo  is  to  be  seen  ;  the  prolioscis  being  only  an  azygous  excrescence  of  that  part  of
the ventral surface which surrounds the mouth.

The  equatorial  section  figured  in  fig.  11  shows  the  distribution  of  the  nerve  ganglia
on  the  ventral  surface  ;  the  first  and  second ganglia  are  smaller  and  are  placed  close  to
each other ; the development of the third, fourth, and fifth ganglia is in near relation with
that  of  the  corresponding legs  ;  finally,  neither  the sixth  ganglion nor  the fourth  2>air  of
legs  is  to  be  distinguished.  In  the  middle  the  two  halves  of  every  ganglion  are  j^laced
close  to  each  other,  which,  as  far  as  I  could  ascertain,  is  also  the  case  in  earlier  stages.
Of the longitudinal commissures between the ganglia in this stage, nothing as yet is to be
distinguished,  and  as  to  the  cellular  structure  of  the  ganglia,  I  was  only  able  to  trace
large cells without any difi'erentiation.

The degree of development the larvae have reached when leaving the shell of the egg
is  not  the  same  for  all  the  species  of  Nymj^hon  ;  so  I  think  it  probable  that  the  larva  of
Nymplion brevicmidatum, Miers,  does not  creep out of  the egg before the four true legs
are  developed,  whereas  the  young  of  Nymj^hon  hrevicollum  cling  to  the  ovigerous  legs
of the father as soon as only one of the pairs of true legs has reached its full development,
and  perhaps  even  earlier  yet.  So,  when  Semper  affirms  that  there  occurs  a  complete
metamorphosis  in  the  development  of  the  species  of  the  genus  Nymplion,  two  points
are  to  be  borne  in  mind,  (l)  that  this  does  not  afi'ect  all  the  species  of  Nymphon  in
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the  same  way,  and  (2)  that  here  the  word  metamorphosis  has  quite  a  different  meaning
from what it has in entomology.

Of  the  genus  Nyviphon  I  was  able  to  compare  the  larvae  of  the  species  Nymjihon
hrevicollum,  N.  hamatum,  and  N.  longicoxa.  Of  Nymphon  brevicoUum  I  have  figured
the  youngest  stage  observed  in  figs.  12  and  13  ;  an  older  one,  which  has  three  pairs  of
legs fully  developed and the fourth already planned in  the form of  two lateral  ]>rocesses,
has  been  drawn  from  the  ventral  side  in  fig.  1  of  Plate  XX.

On the ovigerous legs of the same animal I found together larvae in both the stages I
have figured, and also in intermediate stages. Taking a small number of these larvae from
the leg to study them under the microscope, I often observed the membranes of earlier stages
between  them.  These  membranes,  and  especially  the  parts  which  belong  to  the  fore-part
of  the  body,  are  attached  to  one  another  by  means  of  long  threads  ;  these  threads  take
their  origin  in  the  first  joint  of  the  foot-jaw,  which  bears  a  protuberance  perforated  by
the  thread.  In  the  interior  of  the  joint,  and  also  of  the  empty  membrane  of  this  joint
the  thread  can  be  traced  a  short  way,  but  in  neither  to  a  great  extent,  as  in  the  joint  it
is  covered  by  the  food-yolk,  and  in  the  membrane  soon  ceases  after  having  passed  the
protuberance.

The  larvae  of  Nymjphon  hamatum  which  I  was  able  to  study  were  already  furnished
with  four  legs.  Their  condition  was  not  extremely  favourable  for  minute  investigation,
especially  because  the  food-yolk  makes  the  whole  body  opaque.  The  third  pair  of
cephalic appendages are but small, and have each the form of a two-jointed stump bearing
a  pair  of  small  spines  at  the  extremity.  The  fore-part  of  the  body  of  this  larva  is  figured
in fig. 3, Plate XX. An apparatus of a very singular shape, and, of course, closely connected
with the protuberance perforated by the long thread in the larva of Nymijhon hrevicollum,
is  situated  as  in  that  species  in  the  first  joint  of  the  foot-jaw.  Numerous  bottle-shaped
sacs  are  placed  near  each  othei",  and  in  such  a  way  that  theLr  necks  meet  in  one  point.
Each  neck  terminates  in  a  small  semilunar  border,  which  covers  a  small  slit  ;  through
this  slit  a  thread  passes,  that  can  be  easily  observed  as  it  runs  through  the  throat  of  the
bottle-shaped  sac.  The  widened  part  of  the  bottle  has  in  its  interior  two  or  more
vesicles,  which  seem  to  be  filled  with  an  opaque  protoplasm,  covering  in  all  probability
the  origin  of  the  thread.  Every  bottle  has  its  own  thread,  and  of  these  more  than  ten
are  easily  counted.  I  have  figured  this  apparatus  in  fig.  4,  Plate  XX.  The  study  of  the
apparatus is  very difficult,  as  it  is  not  transparent,  being covered at  one side by the food-
yolk.  The  different  bottle-shaped  sacs  are  enclosed  in  a  granular  mass,  with  which
very  fine  fibres  seem  to  correspond.  I  could  follow  these  fibres  to  a  certain  distance
from  the  apparatus,  where,  they  are  covered  by  the  food-yolk  ;  and  from  their  pale
appearance,  and  the  circumstance  that  they  are  not  easily  coloured  by  picrocarmine  (as
the muscles,  fig.  4,  are),  I  felt  inclined to look upon them as nerve-fibres.

The  same  organ,  but  of  a  somewhat  different  shape,  occurs  also  in  the  mandibles  of
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the  l^vv^oiNymphon  longicoxa.  These  W^  in  ahnost  every  detail  correspond  with
hose  of  Nym^hon  hamatum,  but  the  organ  here  in  question  is  a  curious  exception.

I  have  figured  it  in  fig.  5  of  Plate  XX.  Numerous  small  vesicles  are  in  close  relation
with each other,  and are so placed that they seem to radiate from a common centre The
whole  apparatus  is  small;  fig.  5  shows  a  drawing  enlarged  270  times.  The  vesicle
con-esponds  in  all  probabiUty  with  a  larger  one  placed  in  the  centre,  sending  forth  the
thread,  which  in  this  species  is  always  a  single  one.  The  thread  is  a  little  swollen  at
the  foot,  and  seems  (to  judge  from  the  double  Uning  under  the  skin)  to  run  through  a
sheath,  at  the  end  of  which  a  semilunar  border  covers  a  small  slit,  through  which  the
thread  passes.  Of  course  the  chitinous  skin  of  the  larva  is  not  coloured  by  the
picrocarmine,  but  the  broad  and  flat  thread  is.  This  thread  is  very  long,  its  len^h
sometimes  equalling  and  even  surpassing  half  the  length  of  the  larva  ;  at  a  certain
distance  from  the  beginning  I  repeatedly  observed  a  small  part  of  the  old  skin  which
remained m relation with the thread, while the larva got a new one.

A  similar  apparatus  to  the  one  described  by  me  for  the  larv^  of  Nymi^Un  hamatum
and Nymphon longicoxa (and occurring in all probability also in NympUn brevicoUum) has
been  observed  by  Dohrn  in  the  larva  of  Achelia.  The  first  joint  of  the  mandible  bears  a
strong  spme  m  the  larva.  "  An  diesem  letzteren  sieht  man  fast  immer  einen  sehr  feinen
Faden befestigt und erkennt bei naherer Untersuchung, dass dieser Faden aus dem Dorn
herauskommt.  Der  Dorn  ist  namhch  hohl,  seine  Spitze  durchbohrt  und  im  Inneren
sieht  man  einen  zweiten  feinen  Canal  der  von  einem  merkwurdig  gestalteten  Organ
ausgeht,  das  in  der  Basis  des  ersten  Gliedes  der  Scheerenfiisse  liegt.  Das  Organ  hat
die  Gestalt  eines  Kartenherzens,  die  Spitze  ist  verlangert  in  den  eben  erwahnten  Canal
der  anfanghch  etwas  breiter  sich  bald  verschmalert  und  quer  durch  den  Innenraum  des
Bemes  sich  zu  dem  Dorn  begiebt.  Der  Canal  ist  nicht  hautig,  sondern  hornig,  dennoch
beugt  er  sich  in  massiger  Kriimmung,  ehe  er  den  Dorn  erreicht.  Die  Structur  der
Druse—  denn  fur  eine  solche  muss  ich  das  sonderbare  Organ  halten—  habe  ich  nicht
ermitteln  konnen,  nur  so  viel  vermag  ich  anzugeben,  dass  die  hintere  Halfte  aus  kleinen
Zellen bestand,  die  dem Organ eine gewisse Aehnlichkeit  mit  einem Nervenganglion ver-
hehen, wiihrend die vordere Halfte von zwei merkwurdigen blassen Flecken eingtnommen
wurde,  die  Kugelgestalt  besitzen,  aber  nicht  erkennen  liessen,  ob  sie  mit  irgend  einer
Substanz  gefuUt  waren,  oder  Hohlkugehi  darstellten.  Ueber  und  unter  dieser  Druse
liegen Muskeln, welche zur Bewegung des zweiten Ghedes der Extremitat dienen." ^

There remains no doubt that the organ of Dohrn is the same as that observed by me.
Also,  as I  akeady said above,  I  feel  very much incUned to adopt the conjecture about the
character  of  the  organ  proposed  by  him.  '  The  organ  is  a  gland,  and  the  product  of  its
secretion consists of one or more fine threads. These threads occur only in the larval con-
dition, and as for their use I wish to compare them with the byssus threads of the Lamelli-

.' Dohm, I. c, p. 141.
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branchiata.  The  larvae  of  diflferent  species,  as  observed  by  me,  usually  remain  for  a
long  time  after  having  cast  oflF  their  exuvise,  in  relation  to  the  o\'igerous  leg  of  their
parent.  As  long  as  they  were  enclosed  in  their  egg,  they  clung  together  tightly  enough  ;
but  once  crept  out  of  the  egg-shell,  a  special  arrangement  is  necessary  to  keep  them
together.  This  is  found  in  the  threads,  and  the  supposed  glands  from  which  these  take
their  origin,  as  observed  by  Dohrn  and  me.  Eepeatedly  I  saw,  as  I  have  mentioned
already before, between the larvae of Nymphon brevicoUmn, collections of very numerous
skins  held  together  by  means  of  the  threads,  and  small  parts  of  such  a  cast  skin  I  found
also in relation with the thread of the larvae of Nymplion longicoxa.

It  is  true  that  the  structure  of  the  apparatus,  as  it  shows  itself  in  the  larva  of  Nym-
phon  hamatum,  argues,  perhaps,  for  the  conjecture  that  the  organ  is  an  organ  of  sense,
but  then  it  is  exceedingly  strange  that  such  an  organ  should  only  be  found  within  the
larvae.  And  it  would  be  difficult  to  explain  the  meaning  of  the  single  or  numerous  long
threads as being sent forth from an organ of sense, whereas in relation with a gland their
function can easily be understood.

The  study  of  this  same  organ  which  I  made  last  summer  in  the  laboratory  of  Prof.
Lacaze-Duthiers, at Roscoflf,  has also convinced me, that my original supposition as to the
function  of  these  organs  was  erroneous.  The  fine  threads,  which  I  observed  in  the
interior  of  the  mandible  running  towards  the  organ  are  threads  of  connective  tissue  ;
their  function  is,  no  doubt,  to  hold  the  organ  in  its  place.  The  young  of  Nymphon
rdbustum,  Bell,  and  those  of  Nym^yJion  brevicaudatum,  Miers,  are  a  great  deal  more
developed when creeping out of the egg than those of Nymjyhon hamatnm, N'. longicoxa, and
N. brevicolltum. Most probably this spinneret of the larva does not occur in these species.

Besides  the  larvae  of  the  genus  Nymphon,  the  only  other  genus  of  which  I  could
investigate  the  larvae  was  Ascorhynchvs.  About  their  development  and  metamorphosis
nothing  as  yet  has  been  published.  I  can  only  give  a  drawing  of  the  single  larval
stage  which  I  observed,  and  which  is  furnished  with  three  pairs  of  legs.  The  fig.  6
on  Plate  XX.  shows  that  the  larva  in  this  stage  corresponds  with  larvae  of  other  genera,
as  observed  by  Kroyer,  Dohrn,  and  myself  Of  the  glands  in  the  foot-jaw  no  trace
could be discovered ; but then the larvae are very small, and their condition is not very good.

8.  In  studying  the  anatomy  of  the  Pycnogonids  of  the  Challenger  Expedition,  I  met
with two different kinds of bodies of which I have not been able to ascertain whether they
really  belong to the organisation of  the Pycnogonids,  or  must be considered as parasites.
However,  I  feel  much  inclined  to  adopt  the  latter  opinion  ;  and  although  some  doubt
remains,  I  wish  to  give  a  short  description  of  what  I  have  seen,  which  may,  perhaps,
be of use for later investigators.

In the first place I met with some curiously shaped forms in the interior of the body and
of the legs of two diff'erent species of Nymphon. I  observed them in Nymphon longicoxa
and  in  Nymphon  brevicaudatum,  but  only  in  some  of  the  specimens  which  belonged  to
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the  male  as  well  as  to  the  female  sex.  They  are  comparatively  large,  often  long  ovate
cells  with a thin wall,  the contents consisting of  large granules and a longitudinal  sUghtly
curved nucleus.

When colouring the preparations with picrocarmme these forms assume a yellow colour,
the nucleus becoming beautifully red. They seem to be distributed through the body very
irregularly  and  seem  to  penetrate  all  the  cavities  accessible  to  the  blood.  In  Nymphon
hrevicaudatum  I  even  observed  them  in  the  space  before  occupied  by  the  eggs,  and  in
which still  an unripe egg was to be seen. Both in this species and in Nymphon longicooca
most  of  these  curious  forms  are  very  regularly  placed  against  the  wall  of  the  leg,  where
they  often  form  two  or  even  more  distinct  layers.  Their  size  varies  between  0-066  and
0-081  mm.  With  regard  to  theii-  nature  my  opinion  is  not  at  all  a  settled  one  ;  but  I
am  strongly  inclined  to  believe  them  to  be  the  eggs  of  some  parasitic  animal.  But  what
kind of  animal  theii-  parent  in  that  case  will  prove to  be  I  am unable  to  say.

The other kind of bodies must be regarded, I believe, as ectoparasites of Colossendeis
leptorhynchus.  Of the ten specimens of  this  species in the Challenger collection there are
three  which  are  sprinkled  over  with  these.  The  one  is  a  male,  the  two others  are  female.

They are rounded, sac-forming bodies, often with a crumpled surface placed at the end
of  a  short  stalk,  the  end  of  the  stalk  is  in  connection  with  the  integument  of  the  Pycno-
gonid.  Their  wall  is  chitinous,  and  under  this  outer  wall  there  is  a  much  thinner  inner
one  ;  in  the  stalk  this  inner  wall  is  close  to  the  outer  one,  but  in  the  globular  part  there
is  a  large  open  space  between  the  outer  and  the  much  smaller  inner  sac.  In  this  space
pressed  against  the  outer  sac  numerous  eggs  are  found,  the  size  of  which  is  0-088  mm.,
they  have  a  very  thin  wall  and  are  furnished  with  a  yelk  of  large  rounded  elements,
coloured  yellow  by  picrocarmine.  A  small  nucleus  as  a  red  coloured  spot,  however,  is
always present.

Whether  these  are  really  eggs  is  the  first  question  to  be  answered,  and  I  think  there
can  be  no  doubt  in  respect  to  this.  Moreover,  to  judge  from  theii-  structure  and  that
of  the  capsules,  they  are  eggs  that  are  laid  after  having  been  fecundated.  There  is
only  one  consideration,  I  believe,  that  may  be  set  against  this  suggestion,  and  this  is,
that  aU  these  eggs  are  in  the  same  state  of  development  ;  not  only  those  of  the  same
cajjsule,  but  of  all  the  capsules  I  investigated.  It  must  be  borne  in  mind,  however,  that
these  were  brought  up  l^y  the  same  haul  of  the  trawl,  and  probably  lived  in  the  neigh-
bourhood of one another ; consequently I think this objection is of no importance.

The  second  question  is  whether  they  are  the  eggs  of  that  Pycnogonid  on  the  legs  of
which they are found, or of another specimen of the same species, or of any other animal.
Of  course  it  is  possible  that  the  eggs  are  Colossendeis  eggs  ;  however,  I  do  not  think
this  very  probable.  In  the  first  place,  because  males  and  females  both  are  studded  with
these capsules, and in the second place, because these capsules are totally diiferent from
the  egg-masses  commonly  found  on  the  ovigerous  legs  of  the  Pycnogonids.  In  favour  of
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this opinion may be advanced that — at any rate as far as I know — hitherto no specimen
of  one  of  the  known  species  of  Colossendeis  has  been  caught  with  egg-masses  on  its
ovigerous  legs.  Considering  that  they  are  not  the  eggs  of  the  Colossendeis  itself,  it
becomes  almost  impossible  to  form  an  opinion  as  to  the  animal  they  belong  to.  Among
the gastropodous molluscs numerous forms are known, which construct egg-capsules, and
attach  them  to  foreign  bodies.  Perhaps  the  present  capsules  belong  to  an  animal  of  that
group.  That  the  long  legs  of  our  animals  may  easily  be  mistaken  by  other  animals  for
dead bodies is shown, I believe, by the fact that numerous other animals, which cannot be
considered  as  parasites,  and  which,  as  a  rule,  are  found  on  stones,  shells  of  molluscs,
carapaces  of  crabs,  &c.,  fix  themselves  on  these  legs.  So  a  small  sponge  and  a  poly-
zoon are  on  Nyniphon brachyrhyncMis,  a  stalk-like  process  most  probably  of  a  tubularian
polyp is found on the leg of a Colossendeis ; a species of Sccdjyellum is extremely numerous
on  the  legs  of  Nymphon  rohustum,  Bell.  Of  the  numerous  specimens  of  this  species  col-
lected  in  Barents  Sea,  which  I  have  investigated,  there  is  not  a  single  one  with  these
ectoparasites.  But  on  the  other  hand,  they  are  very  common  on  the  hundreds  of  speci-
mens  of  this  species  which  were  obtained  by  the  "  Knight-Errant,"  Professor  G.  0.  Sars
enumerates  in  his  two  latest  papers  on  the  Crustaceans  of  the  Norwegian  Expeditions
numerous  species  of  Scalpellum,  found  at  higher  northern  latitudes,  but  he  does  not
mention  that  they  are  found  on  the  legs  of  the  most  common  Pycnogonid  of  the  North
Atlantic  and  North  Polar  Sea.  Moreover,  a  preliminary  comparison  of  this  species  of
Scalpellum  shows  difi'erences  with  those  described.  I  therefore  believe  it  to  be  a  new
one, and wish to name it Sccdpellum nymphocola.



SUMMARY  OF  THE  REPORT.

1.  Of  the  forty-one  species  of  Pycnogonida  dredged  during  tlie  voyage  of  H.M.S.
Challenger and the cruise of  the "  Knight-Errant  "  thirty-three are new to science.

2. Of the nine genera represented in those collections three are new.
3.  Those  genera  which  range  most  widely  geographically  are  also  those  which  range

most widely in depth,
4. There are deep-sea species, but true deep-sea genera do not seem to exist.
5.  The  Pycnogonida  form  a  distinct  and  very  natural  group  (class)  of  arthropodous

animals.  Their  common  progenitor  (their  typical  form)  must  be  considered  as  a  hypo-
thetical  Pycnogonid  with  three-jointed  mandibles,  multi-jointed  palpi,  and  ovigerous  legs
with numerous rows of denticulate spines on the last joints.

6. This class of the Arthropoda may be thus characterised : — Arthropoda breathing by
the general  surface of  the body,  which body consists  of  a  cephalothoracic,  three thoracic
segments, and a rudimentary abdominal segment. The cephalic part of the cephalothoracic
segment  bears  anteriorly  a  proboscis,  consisting  of  three  coalesced  parts,  one  prse-oral
(labrum ?),  two post-oral  ones (mandibles  ?),  and three pair  of  cephalic  appendages,  the
first  two  of  which  in  the  adult  state  sometimes  have  become  rudimentary,  the  third  pair
being always present at least in one of the two sexes. The first pair of these appendages
represents  the  antennae,  the  two  others  are  post-oral.  The  thoracic  part  of  the  cephalo-
thoracic segment and the three thoracic segments are each furnished with a pair  of  long
eight-jointed legs, into which the alimentary canal sends off long cceca.

7.  The  function  of  the  integumentary  cavities  is  primarily  respiratory.
8.  The  typical  form  of  the  nervous  system  shows  a  supraoesophageal  and  five

thoracic  ganglia.  The  supraoesophageal  ganglion  gives  off  the  nerves  for  the  mandibles
(antennae), the integumentary nerves, and a strong nerve for the proboscis. Besides these
it  probably  gives  off  nerves  for  the  intestine  (sympathic  nerves).  The  first  thoracic
ganglion  consists  of  two  coalesced  ganglia,  and  gives  off  four  pairs  of  nerves,  two  pairs
innervating  the  proboscis,  then  the  pair  of  palpar  nerves,  and  finally  those  for  the  ovi-
gerous legs. The following four ganglia give off the nerves for the four pairs of legs ; the
last ganglion gives sometimes two sometimes one pair of nerves for the abdomen.

9.  In  addition  to  the  nerves  mentioned  above  the  proboscis  is  innervated  by  three
strong  bundles  of  nerves  and  ganglia  united  by  a  stronger  and  some  feebler  secondary
oesophageal nerve rings.

(ZOOL.  CHALL.  EXP.  —  PART  X.  —  1881.)  '  K  19
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10.  In  some  genera  the  inner  surface  of  the  integument  is  covered  by  a  net-  work  of
nerves  and  ganglia  in  connection  with,  and  most  probably  issuing  from,  the  integu-
mentary nerves given off by the supracesophageal ganglion.

11.  In  the  most  primitive  condition  the  eye  of  the  Pycnogonid  consists  of  a  rounded
transparent  part  of  the  integument,  the  inner  surface  of  which  is  furnished  with  some
small  ganglia  and  nerve-fibres  issuing  from  the  integumentary  nerve  bundle.  The  highly
developed  eye  of  the  shallow-water  species  shows  ganglionic  cells,  distinct  retinal  rods,
and a lens consisting of  a  thickened part  of  the chitinous skin of  the animal.

12.  Those  eyes  which  have  lost  their  pigment  and  their  retinal  rods  are  rudimentary.
They  cannot  be  considered  as  forming  the  transition  between  the  highly-developed  eye
and its most primitive condition.

13. That part of the oesophagus which runs through the proboscis has the function of
a  masticating  apparatus.  Where  the  oesophagus  enters  the  intestinal  tract  (the  stomach)
small glands (pancreatic, most probably) are present.

14.  The  original  condition  of  the  genital  glands  is  in  the  form  of  a  U-shaped  mass,
placed above the intestine and giving ofl" branches which penetrate the legs. Whereas for
the  male  glands  the  original  form prevails  in  most  (all  ?)  genera,  for  the  female  glands  it
seems to be a rule that only the lateral parts entering the legs are developed. The genital
pores of the females are larger than those of the males ; they are found ventrally towards
the  extremity  of  the  second  joint  of  the  leg.  Whereas  for  the  females  it  is  the  rule  that
these  pores  are  present  on  all  the  legs  ;  it  often  happens  in  the  males  that  they  are  only
present on the two or three hindmost pair of legs.

15.  There are always distinct  vasa efi"erentia,  but there are not always true oviducts.
1 6. In Ny million hrevicaudatum, Miers, females also bear the eggs on the ovigerous legs.
17.  The larva creeping out  of  the egg is  already furnished with an azygous outgrowth

of  the  region  surrounding  the  mouth  (the  proboscis).  As  a  rule  in  that  stage  only  three
pairs of appendages (the later cephalic ones) are present.

18. These larvae are often furnished on their mandibles with an apparatus producing a
single  or  numerous  threads,  wherewith  the  young  is  attached  to  the  ovigerous  leg  of  its
parent.

19.  About  the  relation  in  which  the  Pycnogonida  stand  to  either  the  Crustacea  or
the  Arachnida  we  know  as  much  or  as  little  as  we  do  about  the  relation  in  which  these
two classes Arthropoda stand to each other.

Note.  —  While  I  was  engaged  in  preparing  the  index  of  this  report,  and  after  the
rest  of  it  had  been  printed  oflF,  Mr  Edmund  B.  Wilson  of  Baltimore  kindly  sent  me  two
papers  which  he  had  recently  published.  In  one  (the  Pycnogonida  of  New  England  and
Adjacent  Waters,  Report  of  the  United  States  Commissioner  of  Fish  and  Fisheries,  part
vi.  for  1878,  pp.  463-.506,  pis.  i.-vii.)  the  author  gives  an  account  of  the  present  know-
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ledge  of  the  species  of  Pycnogonida  known  to  occur  on  the  coasts  of  New  England  and
Nova  Scotia,  With  two  exceptions  {Achelia  scahra,  Wilson,  and  Nymplwn  macrum,
Wilson) the species here described are the same as those of a former paper by Mr Wdson,
published  in  the  Trans.  Connect.  Acad.  Sci.,  vol.  v.  pp.  1-26,  1880.  The  new  Achelia
is  quite  unknown  to  me,  but  Nijmphon  macrum,  Wils.,  is  undoubtedly  the  species
which  I  have  described  in  my  report  (p.  45)  as  Nymphon  hrevicoUum.  The  Challenger
specimens  were  taken  south  of  Halifax  (83  fathoms),  those  described  by  Mr  Wilson
in  the  Gulf  of  Maine  (85  to  115  fathoms).

The  other  paper  (Reports  on  the  Eesults  of  Dredging,  under  the  Supervision  of
Alexander Agassiz,  along the East Coast of  the United States,  during the summer of 1880,
by  the  United  States'  Coast  Survey  Steamer  "Blake,"  Commander  J.  R.  Bartlett,  U.S.N.,
commanding,  xiii.  Report  on  the  Pycnogonida,  by  Edmund  B.  Wilson  ;  Bulletin  of
the  Museum  of  Comparative  Zoology  at  Harvard  College,  vol.  viii.,  No.  12,  Cambridge,
Mass.,  March  1881,  pp.  239-256,  pis.  i.-v.)  contains  descriptions  often  species  of  Pycno-
gonids,  five  of  which  are  new.  These  belong  to  three  genera,  two  of  which  are  con-
sidered  by  the  author  as  new.  The  new  species  are  in  the  first  place  two  species  of
Colossendeis,  Jarzynsky,  Colossendeis  colossea,  and  Colossendeis  macerrima.  Then  a
new genus Scaeorhynchus,  with the species Scaeorhynchus armatus,  is  proposed ;  finally,
the  new  genus  Pallenopsis,  with  the  species  Pcdlenopsis  forjkifer  and  Pallenopsis
longirostris,  is  described.  The  descriptions  are  illustrated  by  very  good  figures.  On
comparing  these  figures  and  descriptions  with  those  of  my  report,  there  can  be  little
doubt  that  Colossendeis  colossea  and  C.  mxtcerrima  are  very  nearly  related  to,  if  not
identical  with,  my  Colossendeis  gigas  and  C  leptorhynchus.  As  to  the  genus  Scaeo-
rhynchus, I  do not think there are sufiicient grounds for separating it  from Ascorhynchus,
G.  0.  Sars.  Neither  the  presence  of  dactyli  on  the  first  pair  of  legs,  nor  the  structure
of  the  rudimentary  mandibles  (antennae)  makes  it  jDroper  to  separate  these  genera  :
Scaeorhynchus  (like  Gnamptorhynchus,  Bohm)  is  only  a  synonym  of  Ascorhynchus.
The  species  armatus,  Wilson,  seems  to  be  diff"erent  from  those  hitherto  described,  and
also from those of the present report.

The new genus Pcdlenopsis is intended to embrace those species which come near to
Phoxichilidium,  but  which are  characterised by  ten-jointed accessory  legs  present  in  both
sexes,  and  by  three-jointed  mandibles.  Three  (perhaps  four)  species  described  in  my
report show these characters also, and (pp. 82 and 88) I have been long in doubt whether
I should not propose a new genus for these species.  I  did not take the step because I  do
not  wish  to  augiiaent  the  number  of  genera  more  than  necessary  untU  our  knowledge
of  generical  characters  is  more  perfect.  Mr  Wilson  is  not  so  slow  in  proposing  new-
genera ; in the present instance, I believe, however, that his proposal has a fair chance of
being  accepted.  The  two  species  described  by  INIr  Wilson  are,  I  believe,  difierent  from
those described in my report.
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I  regret  very  much that  in  my report  species  will  be  found mentioned,  described,  and
figured  as  new,  which  at  the  date  of  its  publication  will  have  been  already  described.
As  I  was  aware  of  the  large  collections  of  deep-sea  animals  collected  by  Professor
Alexander  Agassiz,  and  felt  sure  that  my  report,  with  its  numerous  plates,  would  take
a  considerable  time  in  passing  through  the  press,  I  took  the  liberty  of  writing  to
Professor  Agassiz,  to  ask  him  to  whom  the  working-out  of  the  Pycnogonids  of  his  latest
cruises  had  been  entrusted.  He  kindly  complied  with  my  request,  and  informed  me  that
the  Pycnogonids  along  with  the  Crustacea  had  been  sent  to  Professor  Alphonse  Milne-
Edwards  in  Paris.  I  then  addressed  Professor  Milne-Edwards,  sending  him  at  the  same
time proof-copies  of  the  plates  of  my report  on which the new species  were figured,  and
as  he  favoured  me  with  an  answer,  in  which  he  promised  to  make  use  of  the  names
proposed  by  me,  I  had  every  reason  to  believe  that  zoological  literature,  at  least  in  the
case  of  the  deep-sea  Pycnogonida,  would  not  be  encumbered  by  synonyms.  Where  I
have not been successful in this respect I hope nobody will lay the blame upon me.

Leiden, 19th May 1881.



EXPLANATION  OF  PLATES.

PLATE  I.

Nymjihon  hamatum,  n.  sp.  (figs.  1-9).
Male, dorsal view ; magnified 3 diameters.
Male,  ventral  view ;  magnified 7 diameters.
The claws of  the mandibles;  magnified 41 diameters.
The last four joints of the ovigerous legs ; magnified 34 diameters.

5. The denticulate spines of the ovigerous legs ;  magnified 272 diameters.
„  6.  The  second  coxal  joint  of  the  leg  of  a  female  ;  magnified  6  diameters.

7.  The tubercles  on the thigh of  the male ;  magnified 94 diameters.
„  8.  The  hook-like  process  at  the  end  of  the  thigh  ;  magnified  41  diameters.

9.  The last two joints and the claw of one of the legs ;  magnified 21 diameters.

PLATE  IL

Nymphon  longicoxa,  n.  sjj.  (figs.  1-5).
Fig.  1.  Male,  dorsal  view;  magnified  7|  diameters.

„  2.  The  last  four  joints  of  the  palpus  ;  magnified  20  diameters.
,,  3.  The  claws  of  the  mandibles  ;  magnified  94  diameters.
„  4.  The  denticulate  spines  of  the  ovigerous  legs  ;  magnified  272  diameters.
„  5.  The  last  two  joints  and  the  claw  of  one  of  the  legs  ;  magnified  41  diameters.

Nymphon compactum, n.  sp.  (figs.  6-8).
Fig.  6.  Female,  ventral  view  ;  magnified  6^  diameters.

„  7.  Part  of  the  body  of  a  female,  dorsal  view  ;  magnified  8  diameters.
„  8.  The  denticulate  spines  of  the  ovigerous  legs  ;  magnified  272  diameters.

Nymphon  procerum,  n.  sp.  (figs.  9-12).
Fig.  9.  Female,  dorsal  view  ;  magnified  6f  diameters.

,,  10.  The  claws  of  the  mandibles;  magnified  94  diameters,
,,  11.  The  claw  of  the  ovigerous  leg  ;  magnified  94  diameters.
„  12.  The  denticulate  spines  of  the  ovigerous  legs;  magnified  272  diameters.
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PLATE  III.

Nymphon  longicoJliim,  n.  sp.  (figs.  1-3).

Fig.  1.  Male,  dorsal  view  ;  magnified  6f  diameters.
„  2.  The  same,  seen  ventrally  ;  magnified  20  diameters.
„  3.  Tlie  claws  of  the  mandibles  ;  magnified  47  diameters.

Nymjyhon  meridioiiale,  n.  sp.  (figs.  4-8).

Fig.  4.  Male,  dorsal  view  ;  magnified  20  diameters.
„  5.  The  claws  of  the  mandibles  ;  magnified  94  diameters.
„  6.  Claw and last  part  of  the  tenth joint  of  the  ovigerous  leg;  magnified  272  diameters.
„  7.  The  last  two  joints  of  the  leg;  magnified  41  diameters.
„  8.  The  claw  with  one  of  the  secondary  claAvs  of  one  of  the  legs  ;  magnified  136

diameters.

Nymjyhon  grossipes,  Fabr.  (sp.),  (figs.  9-12).

Called  Nymphon annatum,  n.  sp.,  at  the  foot  of  the  plate.

Fig.  9.  Male,  ventral  view  ;  magnified  6f  diameters.
,,  10.  The  claws  of  the  mandibles;  magnified  41  diameters.
,,  11.  The  denticulate  spines  of  the  ovigerous  legs;  magnified  575  diameters.
,  12.  The  last  joint  of  the  leg  of  a  female  ;  magnified  41  diameters.

Nymphon hrevicoUum,  n.  sp.  (figs.  13-15).

Fig.  13.  Female,  ventral  view;  magnified  6f  diameters.
.,  14.  Claw  and  last  part  of  the  tenth  joint  of  the  ovigerous  leg;  magnified  272

diameters.
„  15.  C!law  with  one  of  the  secondary  claws  of  the  leg;  magnified  94  diameters.

PLATE  IV.

Nymphon grossipes, Fabr. (sp.) (fig. 1).
Called Nymp>hon armatum, u. .sp., at the foot of the plate.

Fig.  1.  Oculiferous  tubercle  ;  magnified  41  diameters.

NymjyJwn  hrachyrhynchus,  n.  sp.  (figs.  2-7).

Fig.  2.  Male,  dorsal  view  ;  magnified  41  diameters.
„  3.  Female,  ventral  view  ;  magnified  6j  diameters.
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Fig.  4.  The  claws  of  the  mandibles  ;  magaifiecl  94  diameters.
„  5.  Palpus;  magnified  41  diameters.
„  6.  Claw  of  the  ovigerous  leg  ;  magnified  272  diameters,
„  7.  Claw  of  one  of  the  legs  ;  magnified  94  diameters.

Nymphon  fuscura,  n.  sp.  (figs.  8-11).

Fig.  8.  Male,  ventral  view  ;  magnified  6|  diameters.
,,  9.  The  claws  of  the  mandibles  ;  magnified  94  diameters.
,,  10.  Palpus;  magnified  41  diameters.
„  11.  Claw  of  the  ovigerous  leg  ;  magnified  180  diameters.

NijmpJion  brevicmtdatum,  Miers  (figs.  12-13).

Called Nymjyfion hispidum, n.  sp.,  at  the foot of the plate.
Fig.  12.  Male,  dorsal  view  ;  magnified  12  diameters.

„  13.  Male,  ventral  view  ;  magnified  6  diameters.

PLATE  V.

Nymplion  hrevicaudatum,  Miers  (figs.  1-5).
Called  Nymphon  hispidum,  n.  sp.,  at  the  foot  of  the  plate.

Fig.  1.  Palpus;  magnified  41  diameters.
„  2.  Claws  of  the  mandibles  ;  magnified  41  diameters.
„  3.  Last  five  joints  of  the  ovigerous  leg;  magnified  41  diameters.
„  4.  Denticulate  spine  of  the  ovigerous  leg  ;  magnified  272  diameters
„  5.  Last  two  joints  of  the  leg  ;  magnified  34  diameters.

Nymphon  perhicidum,  n.  sp.  (figs.  6-10).  ^

Fig.  6.  The  front  part  of  the  body,  seen  ventrally  ;  magnified  41  diameters.
,,  7.  The  whole  animal,  dorsal  view  ;  magnified  6|  diameters.
,,  8.  The  last  four  joints  of  the  ovigerous  legs  ;  magnified  94  diameters.
„  9.  Two  of  the  denticulate  spines  of  the  ovigerous  leg;  magnified  272  diameters.
,,  10.  The  last  two  joints  of  the  leg;  magnified  36  diameters.

Ascorhynchus orthorhynchus, n. sp. (figs. 11-13).

Fig. 1 1 . Dorsal view ; magnified 3^ diameters.
„  12.  Ventral  view;  magnified  2  diameters.
,,  13.  Palpus;  magnified  21  diameters.
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PLATE  VI.

Ascorhynchus  ortlwrhynchus,  u.  sp.  (figs.  1-4).

Fig.  1.  Rudimentary  mandible  ;  magnified  94  diameters.
,,  2.  The  last  four  joints  of  the  ovigerous  leg;  magnified  21  diameters.
„  3,  The  denticulate  spines  of  one  of  the  joints  of  the  ovigerous  leg  ;  magnified  272

diameters.
„  4.  The  last  two  joints  of  the  leg  ;  magnified  21  diameters.

Ascorhynchus  glaber,  n.  sp.  (figs.  5-9).

Fig.  5.  Dorsal  view  ;  magnified  5^  diameters.
„  6.  Mandibles  ;  magnified  21  diameters.
„  7.  The  mandible  of  a  young  specimen  ;  magnified  94  diameters.
„  8.  The  last  four  joints  of  the  ovigerous  leg;  magnified  21  diameters.
,,  9.  The  last  joint  of  the  leg;  magnified  21  diameters.

Ascorhynchus  minutus,  n.  sp.  (figs.  10-16).

Fig.  10.  Ventral  view  ;  magnified  7^  diameters.
,,  11.  Side  view  ;  magnified  7^  diameters.
„  12.  The  last  three  joints  of  the  ovigerous  leg  ;  magnified  70  diameters.
„  13.  The  eighth  joint  of  the  ovigerous  leg  ;  magnified  182  diameters.
,,  14.  The  last  two  joints  of  the  leg;  magnified  70  diameters.
„  15.  The  last  joint  of  the  first  leg  ;  magnified  94  diameters.
„  16.  Hairs  of  the  palpus;  magnified  272  diameters.

PLATE  Vir.

Oorhynchus auckkmdice,  n.  sp.  (figs.  1-7).

Fig.  1.  Ventral  view;  magnified  1.5  diameters.
„  2.  Dorsal  view  ;  magnified  7^  diameters.
,,  3.  The  front  part  seen  dorsally  ;  magnified  34  diameters.  .
„  4.  Palpus;  magnified  94  diameters.
„  5.  The  last  four  joints  of  the  ovigerous  leg  ;  magnified  130  diameters.
„  6.  One  of  the  legs  ;  magnified  34  diameters.
„  7.  The  last  two  joints  of  the  leg  ;  magnified  70  diameters.
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Discoarachne brevipes,  n.  sp.  (figs.  8-12).

Fig.  8.  Dorsal  view  ;  maguified  8  diameters.
9.  Ventral  view  ;  magnified  8  diameters.

,,  10.  Palpus;  magnified  94  diameters.
„  11.  The  last  four  joints  of  the  ovigerous  leg  ;  magnified  94  diameters.
„  12.  The  last  two  joints  of  the  leg;  magnified  94  diameters.

PLATE  VIII.

Colossendeis gigas, n. sp. (figs. 1-2).
Fig.  1.  Ventral  view;  natural  size.

2.  Dorsal  view of  the  body  ;  natural  size.

Colossendeis leptorhynchus, n. sji. (figs. 3-7).
Fig.  3.  Ventral  view  ;  natural  size.

4.  Dorsal  view of  the body ;  natural  size.
5.  The last four joints of the palpus ;  magnified 30 diameters.
6.  The last four joints of the ovigerous legs ;  magnified 21 diameters.
7.  The claw of one of the legs ;  magnified 48 diameters.

PLATE  IX.

Colossendeis megalonyx, n. sp. (figs. 1-3).
Fig.  1  .  Lateral  view  ;  magnified  2  diameters.

„  2.  The  last  three  joints  of  the  palpus  ;  magnified  39  diameters.
3.  The  arrangement  of  the  denticulate  spines  on  the  ninth  joint  of  the  ovigerous

leg ; magnified 94 diameters.

Colossendeis robusta, n. sp. (figs. 4, 5).
Fig.  4.  Dorsal  view  ;  magnified  2  diameters.

„  5.  The  arrangement  of  the  denticulate  spines  on  the  ninth  joint  of  the  ovigerous
leg; magnified 41 diameters.

Colossendeis gracilis, n. sp. (figs. 6-8).
Fig.  6.-  Ventral  view  ;  magnified  5  diameters.

„  7.  The  last  four  joints  of  the  palpus;  magnified  41  diameters.
,,  8.  The  arrangement  of  the  denticulate  spines  on  the  ninth  joint  of  the  ovigerous

leg ; magnified 235 diameters.
(ZOOL.  CHALL.  EXP.  —  PART  X.  —  1881.)  K  20
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PLATE  X.

Colossendeis gigcis, n. sp. (figs. 1-5).

¥i^,.  I.  The  arrangement  of  the  denticulate  spines  at  the  ninth  joint  of  the  ovigerous
leo" : raaonified 41 diameters.

„  2.  One  of  the  denticulate  spines  of  the  ninth  joint  of  the  ovigerous  leg  of  an  old
specimen; magnified 136 diameters.

„  '3.  The  same  of  an  outside  row  of  a  younger  specimen  ;  magnified  136  diameters.
,,  4.  The  same  of  an  iiLside  row  of  a  younger  specimen  ;  magnified  136  diameters.
,,  5.  Two  rudimentary  spines  of  a  row  quite  to  the  inside  of  on  old  specimen  ;  magni-

fied  136  diameters.  ,

Colossendeis  gracilis,  n.  sp.  (figs.  6-7).

Fig.  6.  Specimen  with  mandibles,  dorsal  view  ;  magnified  6i  diameters.
„  7.  The  arrnngement  of  the  denticulate  spines  on  the  ninth  joint  of  the  ovigerous

leg ; magnified 94 diameters.

Colossendeis hreviiJes, n. sp. (figs. 8-9).

Fig.  8.  The  last  five  joints  of  the  palpus  ;  magnified  20  diameters.
„  9.  The  arrangement  of  the  denticulate  spines  on  the  ninth  joint  of  the  ovigerous

leg ; magnified 94 diameters.

Colossendeis  minuta,  n.  sp.  (figs.  12-14).

Fig.  12.  Dorsal  view;  magnified  6  diameters.
„  13.  The  last  five  joints  of  the  palpus  ;  magnified  41  diameters.
„  14.  The  arrangement  of  the  denticulate  spines  on  the  ninth  joint  of  the  ovigerous

leg ; magnified 272 diameters.

PLATE  XL

Pallene  aiistraliensis,  n,  sp.  (figs.  1-7).

Fig.  1.  Ventral  view  ;  magnified  7  diameters.
2.  Dorsal  view;  magnified  17  diameters.
3.  Claws of the mandibles ;  magnified 94 diameters.
4.  Last  five  joints  of  the  ovigerous  leg  of  the  male  ;  magnified  34  diameters.
5.  Ninth  joint  of  the  ovigerous  leg  of  the  male  ;  magnified  270  diameters.
6.  Last  two  joints  of  the  leg  ;  magnified  65  diameters.
7.  Spine  on  the  sixth  joint  of  the  leg  ;  magnified  270  diameters.
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Pallene Icevis,  n.  a^.  (figs.  8-12).

Fig.  8.  Female  specimen,  dorsal  view  ;  magnified  G  diameters.
„  9.  Female  specimen,  ventral  view  ;  magnified  17  diameters.
„  10.  Last  fonr  joints  of  the  ovigerous  leg  ;  magnified  65  diameters.
„  11.  Last  joint  of  the  ovigerons  leg  ;  magnified  272  diameters.
„  12.  Last  two  joints  of  the  leg  ;  magnified  41  diameters.

PLATE  XIL

Pallene  languida,  n.  sp.  (figs.  1-5).

Fig.  1.  Ventral  view;  magnified  41  diameters.
2.  Dorsal  view ;  magnified 41 diameters.

„  3.  Last  joint  of  the  mandible  ;  magnified  94  diameters.
„  4.  Last  five  joints  of  the  ovigerous  leg  ;  magnified  94  diameters.
„  5.  Denticulate  spines  of  the  ovigerous  leg  ;  magnified  575  diameters.

PhoxichilicUum 2oatagonicit7n, n. sp. (figs. 6-9).
Fig.  6.  Dorsal  view,  natural  size.

7.  Ventral  view ;  magnified  6  diameters.
8.  Last  four joints of  the ovigerous leg ;  magnified 36 diameters.
9.  Last  two joints  of  the  leg ;  magnified 6  diameters.

Phoxichilidium  patagonicimi,  var.  elegans,  Hoek  (fig.  10).

Fig.  10.  Ventral  view;  magnified  8  diameters.

PLATE  XIII.

Phoxichilidium  oscitans,  n.  sp.  (figs.  1-5).

Fig.  1.  Dorsal  view;  magnified  4  diameters.
2.  Front  part  of  the  body,  seen  ventrally  ;  magnified  8  diameters.

„  3.  The  mouth  seen  from  the  front  ;  magnified  7  diameters.
„  4.  Last  four  joints  of  the  ovigerous  leg;  magnified  41  diameters.
„  5.  Last  two  joints  of  the  leg  ;  magnified  8  diameters.

Phoxichilidium  mollissimum,  n.  sp.  (figs.  6-9).

Fig.  6.  Lateral  view  ;  magnified  4  diameters.
„  7.  Mouth,  front  view  ;  magnified  9  diameters.
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Fig.  8.  Last  four  joints  of  the  ovigerous  leg  ;  magnified  28  diameters.
9.  Part  of  the  sixth  joint  of  the  leg  ;  magnified  8  diameters.

Phoxichilidium  pilosum,  n.  sp.  (figs.  10-13).

Fig.  10.  Dorsal  view  ;  magnified  5  diameters.
,,  11.  Front  part  of  the  body,  ventral  view  ;  magnified  9  diameters.
„  12.  Last  four  joints  of  the  ovigerous  leg;  magnified  41  diameters.
„  13.  Last  two  joints  of  the  leg;  magnified  9  diameters.

PLATE  XIV.

Plwxiclulidiumjluminense,  Kroyer  (figs.  1-4).

Fio-.  1.  Ventral  view  ;  magnified  8  diameters.O  'CD
•2. Oculiferous tubercle, dorsal view ; magnified 28 diameters.
3.  Last  five  joints  of  the  ovigerous  leg  ;  magnified  56  diameters.
4.  Last  two  joints  of  the  leg  ;  magnified  28  diameters.

Phoxichilidium  insignc,  n.  sp.  (figs.  5-7).

Fig.  5.  Dorsal  view  ;  magnified  85  diameters.
G.  Front  part  of  the body,  seen venvrally  ;  magnified 28 diameters.
7.  Last  two joints  of  the leg ;  magnified 56  diameters.

Hannonia  typica,  u.  gen.,  n.  sp.  (figs.  8-11).
Fie.  8.  Dorsal  view;  magnified  17  diameters.

9.  Ventral  view  ;  magnified  5^  diameters.
1 0. Last four joints of the ovigerous leg ; magnified 70 diameters.
11.  Last  two  joints  of  the  leg  ;  magnified  30  diameters.

PLATE  XV.

Nijmphon  macronyx,  G.  0.  Sars.  (figs.  1-7).

Fig.  1.  Ventral  view  ;  magnified  7  diameters.'&•
2. Oculiferous tubercle ; magnified 64 diameters.
3. Mandiltle ; magnified 41 diameters.
4.  Palpus;  magnified  41  diameters.
5.  Denticulate spines of the ovigerous legs ;  magnified 272 diameters.
6.  Claw  of  the  ovigerous  leg;  magnified  272  diameters.
7.  Last  two  joints  of  the  leg  ;  magnified  41  diameters.
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Nymphon longicoxa, Hoek (figs.  8,  9).

Fig.  8.  Spiues  at  the  .sixth  joint  of  the  o^4gerous  leg  of  a  male  ;  magnified  272  dia-
meters.

9. Genital opening of the male ;  magnified 136 diameters.

Nijmplwn  compactum,  Hoek  (fig.  10).
Fig.  10.  Last  two  joints  of  the  leg;  magnified  7  diameters.

Nymplion  longicollum,  Hoek  (fig.  11).
Fig.  11.  Auxiliar}-  claws;  magnified  272  diameters.

Nymiohon hrevicollmn, Hoek (figs. 12, 13).

Fig.  12.  Ai-ticulation  (?)  in  the  fifth  joint  of  the  ovigerous  leg  of  the  male;  magnified
94 diameters.

„  13.  The  ovigerous  leg  of  the  male  ;  magnified  7  diameters.

Ascorhynchus  orthorhynclnis,  Hoek  (figs.  14,  15).
Fig.  14.  Mouth,  front  view  ;  magnified  5  diameters.

„  15.  Genital  pore  of  the  female  ;  magnified  64  diameters.

Ascorhyiichus  glaber,  Hoek  (fig.  16).
Fig.  16.  Articulation  of  the  proboscis;  magnified  6  diameters.

PLATE  XVL

Structure  of  the  integument  of  Nymplion  rohustum,  Bell  (figs.  1-3).
Fig.  1.  Transverse  section  of  the  integument  ;  magnified  272  diameters,  a,  spine  ;  h,

respiratory cavity  ;  c,  sctse ;  d,  nerve ;  e,  blood-corpuscles ;  /,  epithelium.
,,  2.  Seta3  ;  magnified  575  diameters.
„  3.  Setse  ;  magnified  575  diameters.  *

Structure  of  the  integument  oi  Nymphonhamatum,  Hoek  (figs.  4-6).

Fig.  4.  Surface of the fourth joint of  the leg of a male ;  magnified 94 diameters,  g,  pores.
„  5.  Structure  of  the  gland  ;  magnified  272  diameters.
,,  6.  Transverse  section  of  the  thigh  of  a  male  ;  magnified  94  diameters,  g,  pore  ;

k, blood ; /, intestinal coecum ; h, gland.

Structure  of  the  integument  of  Nymphon hrevicaudahmi,  Miers  (fig.  7).

Fig.  7.  Transverse  section  of  the  fourth  joint  of  the  leg  of  a  female  ;  magnified  56
diameters,  i,  as  in  fig.  6  ;  /,  mature  egg  ;  in,  immature  eggs  ;  x,  mud.
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Structure  of  the  integument  of  Ascorhynchus  glaher,  Hoek  (figs.  8-10).

Fig.  8.  Transverse  section  of  a  part  of  the  integument  ;  magnified  272  clLameters.  b,  c,
e, as in fig. 1.

„  9.  Transverse  section  of  the  thigh  of  a  male  ;  magnified  56  diameters,  n,  testis  ;
g,  h,  i,  k,  as in fig 6.

„  10.  Cells  from  the  glandular  mass  of  the  male;  magnified  272  diameters.

Genital  organs,  &c.,  oi  Ascorhynchus  orthorhynchus,  Hoek  (fig.  11).

Fig.  11.  Transverse  section  of  the  thigh  of  a  female  ;  magnified  56  diameters,  k,  m,  h,  i,
as in figs. 6 and 7.

Structure  of  the  integument  of  Colossendeis  leptorhynchiis,  Hoek  (figs.  12,  13).

Fig.  12.  Transverse  section  of  a  part  of  the  integument  ;  magnified  170  diameters.  &,  e,
as in fig. 1.

„  13.  Spine;  magnified  170  diameters.

Structure of the integument of Colossendeis megcdonyx, Hoek (fig. 14).

Fig.  14.  Transverse  section  through  the  thigh  of  a  male;  magnified  41  diameters,  h,  i,
as in fig. 6.

Stnicture  of  the  integument,  &c.,  of  Colossendeis  hj^torhynchvs,  Hoek  (figs.  15,  16).

Fig.  15.  Transverse  section  through  the  thigh  of  a  male;  magnified  272  diameters,  o,
vesicle ; 2^> wounded canal.

,,  16.  Transverse  section  of  the  thigh  of  a  female;  magnified  56  diameters,  m,  i,  as
in fig. 7.

Structure  of  the  integument  of  Plioxichilidiuni  lyatagonicuni,  Hoek  (fig.  17).

Fig.  17.  Transverse section of  the integument of  a  female ;  magnified 170 diameters,  h,  c,
f,  as  in  fig.  I.

Structure  of  the  integument,  &c.,  oi  PhoxicMlidium  insigne,  Hoek  (fig.  18).

Fio-.  18.  Transverse  section  of  the  thigh  of  a  male  ;  magnified  94  diameters,  h,  i,  k,  as
in fisr. 6.o

PLATE  XVII.

Fie.  1.  Colossendeis  'proboscidea,  Sab.  (sp.);  dorsal  half  of  the  body;  magnified  6
diameters,  a,  intestine  ;  a^  a'^  two  short  cseca  not  reaching  beyond  the
ccphalothorax ; b, muscles moving the proboscis ; c, heart ; (7, anus.
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Fig.  2.  Colossendeis  prohoscidea,  Sab.  (sp.)  ;  ventral  half  of  the  body  with  the  nervous
system  ;  magnified  6  diameters,  a,  parts  of  the  intestine  ;  ^.,  palpus  •  I  II  >

^  v.,  first  to  fifth  thoracic  ganglia  ;  n.p.  and n.pv.,  two branches  of  the  palpar
nerve;  n.o.l,  nerve  for  the  ovigerous  leg;  n^-n\  four  nerves  for  the  legs  •
n.a.,  nerves  for  the  abdomen.  '

„  3.  Nymphoa  robustum,  BeU  ;  ventral  half  with  the  nervous  system  ;  magnified  6
diameters,  a,  parts  of  the  intestine,  coeca,  &c.  ;  viAt.,  muscles  running  from
the one segment to the other ; n.p., palpar nerve ; n.pr., proboscideal nerve •
71.0.1., n^-n\ n.a., as in fig. 2.

„  4.  Nymphoii  robustum,  BeU  ;  supracesophageal  ganglion  with  its  nerves;  mao-nified
6 diameters,  a,  intestine ;  m,  mandibles ;  g.s.o.,  supracesophageal  gandion •
c,  oesophageal  commissures  ;  n.m.,  nerve  for  the  mandibles  ;  ii.p.n  unpair
proboscideal  nerve;  p.i^.n.,  small  proboscideal  nerves;  g.p.,  proboscideal
ganglion.

„  5.  Nymphnn  robustum,  Bell;  dorsal  half  of  the  body  showing  the  intestine;  mag-
nified 4  diameters,  a,  intestine ;  e,  oesophagus.

„  6.  Nymphon  robustum,  Bell  ;  part  of  the  intestine  ;  magnified  47  diameters,  a,
intestine ; e, oesophagus ; cjl, intestine glands.

PLATE  XVIII.

Fig.  1.  Integumentary  cavities  of  Colossendeis  leptorhynchus,  Hoek  ;  ?  specimen  ;  first
tibial  joint  ;  magnified  287  diameters,  i,  part  of  the  wall  of  the  intestinal
ccecum ; c, septa of connective tissue ; b, blood-corpuscles ; d, and d', glandu-
lar cells.

„  2.  Transverse  section  of  the  fourth  joint  of  the  leg  of  Colossendeis  proboscidea.  Sab.
(sp.)  ;  $  specimen  ;  magnified  47  diameters,  i,  intestinal  ccecum  ;  g,  gknds  ;
t, testis ; c, fibres of connective tissue.

„  3.  Part  of  the  integument  of  Colossendeis  proboscidea,  Sab.  (sp.)  ;  fourth  joint  of
the  leg  ;  J  specimen  ;  magnified  272  diameters,  c,  integumentary  cavity  ;  g,
gland ; d, duct of the gland,

„  4.  (Esophageal  ring  of  Colossendeis  megalonyx,  Hoek;  magnified  40  diameters.
s.  supracesophageal  ganglion  ;  c,  commissures  ;  t,  first  thoracic  ganghon  ;
pr. azj-gous proboscideal nerve ; m, mandibular nerve ; 0, optic nerves (?) ; t',
first  nerve  arising  from  the  first  thoracic  ganglion  ;  t",  second  nerve  (one  of
the  three  main  proboscideal  nerves),  dividing  into  two  branches  after  pene-
trating  the  proboscis  ;  pa.,  palpar  nerve  (dividing  in  two  branches  close  to
the ganglion)  ;  0,  nerve for  the ovigerous leg ;  c  ,  commissures between the
first and second thoracic ganglia.
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Fig.  5.  Innervation  of  the  rudimentary  eyes  of  Nymiohon  robitstum,  Bell  ;  magnified  94
diameters,  n,  optic  nerves  forming  the  ganglion  g  ;  t,  oculiferous  tubercle  ;
0, radimentary eyes.

„  6.  Innervation  of  the  proboscis  of  Ni/mj^Jion  robustum,  Bell  ;  magnified  10  dia-
meters.  The  proboscis  has  been  figured  as  transparent  ;  the  mandible  and
the palp of the left side have been cut away, t, oculiferous tubercle ; s, supra-
oesophagal  ganglion  ;  c,  cesophagal  commissures  ;  xi,  azygous  proboscideal
nerve  ;  p,  secondary  proboscideal  nerves  arising  from  the  supraoesophageal
ganglion  ;  mn,  mandibular  nerves  ;  j),  proboscideal  nerves  arising  from  the
first  thoracic  ganglion  ;  g,  ganglionic  bundles  ;  x,  small  ganglia  in  the  front
of  the  proboscis  ;  y,  large  proboscideal  ganglia  ;  a,  first  proboscideal  nerve
ring  ;  (^-oF  second to  fifth  proboscideal  ring.

„  7.  Transverse  section  of  cephalothoracic  segment  of  Colossendeis  leptorhynchtis,
Hoek  (female  specimen)  ;  magnified  10  diameters,  s,  supraoesophageal  gan-
glion ; t, first thoracic ganglion ; ce, oesophagus ; c, oesophageal commissures ;
{, rudimentary coeca of the intestine ; m, and m'. muscle-bundles ; m, passing
through the oesophageal commissures.

„  8.  Part  of  the  ganglionic  bundle  in  the  proboscis  of  Nymphon  robustum,  Bell  ;
magnified  94  diameters.  ■?(,  g,  a,  a',  a",  x,  and  y,  as  in  fig.  6.

„  9.  Transverse  section  of  the  proboscis  of  Nymphon  robustum,  Bell  ;  magnified  23
diameters.  I.,  II.,  and  III,  the  three  chitinous  plates  limiting  the  oesophageal
cavity ; t,  transverse muscles ; I,  longitudinal muscle-bundles ; a, proboscideal
ring  ;  g,  ganglion  of  the  ganglionic  bundle  ;  p>,  the  three  main  proboscideal
nerves on transverse section.

,,  10.  One  of  the  ganglia  on  the  inner  surface  of  the  integument  of  Colossendeis  pro-
boscidea,  Sab.  (sp.)  ;  magnified  272  diameters,  c,  integumentary  cavities  ;
b, blood-corpuscles.

,,  11.  Six  sections  through  the  supraoesophageal  and  first  thoracic  ganglia  of  Nym-
2yhon stromii, Kroyer ; magnified 56 diameters, s, supraoesophageal ganglion ;
ce,  oesophagus  ;  t,  first  thoracic  ganglion  ;  i,  intestinal  coecum  for  the
mandibles  ;  c,  fibres  of  connective  tissue  ;  o,  optic  lobes  ;  o',  part  of  the
optic  nerves  ;  m,  mandibular  lobes  ;  x,  azygous  lobe  of  unknown  function  ;
CO, oesophageal commissures ; jj, origin of the two main proboscideal nerves ;
1,  origin of the nerves for the ovigerous legs ;  co',  commissures between the
first and second thoracic ganglia.

„  12.  Longitudinal  section  through  the  first  thoracic  ganglia  of  Nymphon  brachy-
rhynchtis, Hoek ; magnified 170 diameters. 2^''j P''*^^oscideal nerves ; pa, part
of the neurilemma of the palpar nerve ; e, part of the neurilemma of the oviger-
ous nerve ; c, commissure between this and the second thoracic ganglion.
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PLATE  XIX.

Fig.  1.  Egg-mass  oiN'ijm2)honhrevicollmn,  Roek;  magnified  16  diameters.
„  2.  Transverse  section  of  egg-mass  of  Nymphon  brevicoUum,  Hoek;  magnified  41

diameters,  o,  opening  occupied  by  the  ovigerous  leg;  s,  small  pores  left
between the eggs ; c, the substance soldering the eggs together ; m, mud.

3.  Transverse  section  of  the  egg  of  Nijmphon  hrevicollum,  Hoek;  magnified  272
diameters.

4. Structure of the protoplasm of one of the segments of the same egg ; magnified
575 diameters.

5.  Cells  of  the  blastoderm  and  segments  of  the  nutritive  yolk  of  Nymplion  brevi-
caudatum, Miers ; magnified 272 diameters.

6.  Nuclei  of  the  cells  of  the  blastoderm  of  the  egg  of  Nymphon  brevicaudatum,
Miers ; magnified 575 diameters.

7.  Transverse section through the egg of  Nymphon brevicaudatum, Miers ;  magni-
fied 94 diameters.

8.  Embryo of  Nymphon brachyrhynchus,  Hoek,  showing the three pairs of  append-
ages and the proboscis ; magnified 94 diameters.

9.  Front  part  of  the  embryo  of  Nymphon  brevicaudatum,  Miers,  seen  ventraUy  ;
magnified 135 diameters.

,,  10.  The  embryo  of  Nymjihon  brevicaudatum,  Miers,  ventral  view;  magnified  94
diameters.

„  11.  Transverse  section  through  the  egg  of  Nymphon  brevicaudatum,  Miers;
magnified  94  diameters,  a,  mandible  ;  b,  first  pair  of  legs  ;  c,  d,  second  and
third pair of cephalic appendages.

„  12.  Larva  oi  Nymphon  brevicoUum,  Hoek,  dorsal  view;  magnified  94  diameters.
„  13.  Larva  oi  Nymphon  brevicoUum,  Hoek,  ventral  view;  magnified  94  diameters.

PLATE  XX.

Fig.  1.  Larva  oi  Nymphon  brevicoUum,  Hoek;  magnified  94  diameters.
„  2.  Spinning  apparatus  in  the  mandible  of  the  larva  of  Nymphon  brevicoUum,  Hoek  ;

magnified 94 diameters.
„  3.  Front  part  of  the  larva  of  Nymphon  hamatum,  Hoek  ;  magnified  94  diameters.
„  4.  Spinning  apparatus  in  the  mandible  of  the  larva  of  Nymphon  Jmmatum,  Hoek  ;

magnified 272 diameters.
„  5.  Spinning  apparatus  in  the  mandible  of  Nymphon  longicoxa,  Hoek  ;  magnified

272 diameters.
„  6.  Larva  of  A^coi-hynchi.r-^  minutus,  Hoek  ;  magnified  272  diameters.

(ZOOL.  CHALL.  EXP.  PAUT  X.  —  18S1.)  K  21
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PLATE  XXI.

Fig.  1.  Eye  of  Nyniphon  strdmii,  Kroyer,  transverse  section  ;  magnified  272  diameters.
„  2.  Eye  of  Nymphon  hrachyrhynchus,  Hoek,  longitudinal  section,  taken  laterally  ;

magnified 170 diameters.
„  3.  Eye  of  Nymp)hon  brachyrhynchus,  Hoek,  longitudinal  section,  passing  nearly

through the middle ; magnified 170 diameters.
„  4.  Rods  and  ganglion  cells  from  the  eye  of  Nymphon  brachyrhynchns,  Hoek  ;

magnified 575 diameters.
„  5.  Rods  (isolated)  from  the  eye  of  Nymphon  brachyrhynchus,  Hoek;  magnified

575 diameters.
„  6.  (Esophagus  of  Nympho)i  hamatum,  Hoek,  transverse  section  ;  magnified  272

diameters.
„  7.  Glands  at  the  end  of  the  oesophagus  of  Nymphon  hamatum,  Hoek  ;  magnified  94

diameters,  a,  the  glands  ;  s,  supracesophageal  ganglion  ;  /,  first  thoracic
ganglion.

„  8.  Glands  at  the  end  of  the  oesophagus  of  Nymp>hon  hamatum,  Hoek,  transverse
section  ;  magnified  170  diameters,  a,  the  glands  ;  b,  the  wall  of  the  in-
testine.

,,  9.  Group  of  fat  cells  from  Nymphon  robustum.  Bell  ;  magnified  272  diameters.
,,  10.  Male  genital  organs  of  Colossendeis  proboscidea,  Sab.  (sp.),  natural  size.  «,

testis ; b, intestine.
„  11.  The  opening  of  the  male  genital  organs  in  the  second  joint  of  the  leg  of  Colos-

sendeis  proboscidea.  Sab.  (sp.).  a,  testis  ;  b,  intestine  ;  c,  vas  efi'erens.
,,  12.  Transverse  section  of  the  testis  of  Colossendeis  2^>'oboscidea,  Sab.  (sp.)  ;

magnified 94 diameters.
,,  13.  Histological  structure  of  the  wall  of  the  vas  efi'erens  of  Colossendeis  proboscidea.

Sab. (sp.) ; magnified 575 diameters.
,,  14.  Transverse  section  of  the  body  of  Colossendeis  leptorhynchus,  Hoek,  about

between  the  second  and  third  leg  ;  magnified  20  diameters,  h,  heart  ;  i^-i^,
intestine ;  o,  ovary  ;  n,  nervous system.

,,  15.  Ovarian  egg  oi  Nymp)hon  brevicaudatum,  Miers  ;  magnified  94  diameters.
„  16.  Section  of  the  ovary  in  the  fourth  joint  of  the  leg  of  Nymphon  robustum,

Bell  ;  magnified  94  diameters,  i,  wall  of  the  intestinal  coecum  ;  c,  cavity
completely filled with eggs, when the animal is mature.

,,  17.  Egg  oi  Nymphon  longicoxa,  Hoek  ;  magnified  94  diameters.
„  18.  Section  through  the  fourth  joint  of  the  leg  of  Fhoxichilidium  patagonicum,

Hoek ; magnified 41 diameters.
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Crustaceans, 2.
Crmtaces araneiformes, 2, 17.
Crustacea haustellata, 17.
Cyamrus ceti, 2.
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Depth, 8.
Discoarachne, 9, 29, 74.

hrfii-lpes, 7, 29, 74.
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Distribution, geogi-aphical, compared with bathymet-

rical range, 10.
Dohrn, A., referred to, 5, 100, 108, 128, 129, 134,

136, 141.

Egg, 136.
Egg-packets, number, 136.
Egg packets, egg in the packet, 136.
Eggs of parasitic animals in the interior of Nijmphon,

143.
Eggs in capsules in connection with the integument

of Colossendeis, 143.
Eggs, way in which they are laid, 131.
Eggs, ovarian, structiu'e and formation, 132.
Eights, referred to, 6.
Embryos, 139.
Embryology of the Pycnogonida, 100, 134.
Emhis, 5, 9, 29, 76.

didactijla, 29.
(jrucilis, 29.

Eye, original, 111.
Eye, highly developed, 112.
Eye, ruilimentary, 112.
Eyes, 119.
Eyes, their occurrence according to the depths they

inhabit, 120.
Eyes, minute structure of, 122.

Fabricius, J. C, referred to, 2.
Fabricius, 0., referred to, 2.
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Foxichilm pirimaeus, 35.
Frey, H., and Leuckart, E., referred to, 4.

Ganglia, histological structure, 119.
Ganglia, minute structui'e, 118.
Ganglia, development of, 139.
Ganglia, thoracic, 112, 116.
Ganglia, paired proboscideal, 113.
Ganglia of the inner surface of the integument, 116.
GangHa, abdominal, 117.

Ganglion, azygous proboscideal, 110.
Ganglion, supra-oesophagoal, 109.
Ganglion in the course of the optic nerve. 111
Ganglion, first thoracic, 112.
Ganglionic nerve bundles of the proboscis, 113.
Ganglionic nerve bundles of the proboscis, function,

115.
Gay, referred to, 6.
Genera, list of the, 9.
Genital organs, 128.
Genital pores, 129.
Germ-layers, 138.
Glands, female, 131.
Glands, male, 128.
Glands of the ovigerous legs, 105.
Glands of the palpi, 105.
Glands of the integument, 101.
Glands of the fourth joint of the leg of the male,

106.
Glands in the first joint of the foot-jaw of the larvaj,

140.
Glands (pancreatic), 125.
GiiamptorJi ynchm, 6, 147.

ramipes, 25, 56.
Goodsir, Harry D. S., referred to, 3, 134.
Graber, V., referred to, 123.
Grenacher, H., referred to, 121.
Grube, E., referred to, 4, 5.

Hairs on the surface of the body, 104.
Uannonia, 9, 34, 92.

tijpica, 7, 34, 92.
Heart, 127.
Heart, development of the, 138.
Heller, G, referred to, 4, 94.
Hesse, referred to, 4.
Hodge, G., referred to, 3.
Hoek, P. P. C., referred to, 4, 93, 100, 108, 134.
Huxley, referred to, 14, 102.
Hydrachna, 1, 2.

Insect a aptera, 1.
Integument, 100.
Integumentary glands, 101.
Integumentary cavities, 102.
Integumentary cavities, their number, 103, 104.
Intestine, structure of the wall of, 1 26.

Jarzynsky, Th., referred to, 3, 6.
Johnston, G., referred to, 1, 2, 134.
.Joints of the legs, names, 16.
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" Knight-Errant " species, description of, 94.
Kroyer, H., referred to, 3, 94, 134.

Lamarck, J. B., 2.
Larvae, 139.
Lecythorhynchus, 6, 9, 27.

armafus, 27.
hllgendorfi, 27.

Legs, 16.
Linnffius, C, referred to, 1.

Males, carrying the ova, 134.
Males, ovigerous function, exception to the rule, 135.
Male organs, 128.
Male genital pores, 129.
Male genital pores, their number, 129.
Mandibles, 14, 15.
Metamorphosis, 1 40.
Miers, E. J., referred to, 4, 6, 51, 99.
Milne-Edwards, H., referred to, 2, 77.
Moseley, referred to, 10.

Nerves arising from the hindmost thoracic ganglion, 7.
Nerves arising from the commissui'es between the

thoracic ganglia, 77.
Nerve, azygous proboscideal, 110.
Nerve, mandibular = antemiary, 110.
Nerve, optic, 110, 111.
Nerve, integumentarj-, 112.
Nerve, for the ovigerous leg, 112.
Nerve, palpar, 121.
Nerves, paired proboscideal, 112, 113.
Nerves for the inner surface of the integument, 116.
Nerves arising from the thoracic ganglia, 117.
Nerve-rings in the proboscis, 114.
Nervous system, 108.
Nymphon, 2, 9, 10, 17, 36.

ahyssorum, 22, 97.
antarciicum, 19.
armatuni, 44.
hrachyrliynclius, 7, 19, 47.
hrevicaudatinn, 7, 18, 49.
hreoicollum, 7, 19, 45, 147.
hrevirodris, 21.
hrevitarse, 21, 22.
compadum, 8, 23, 39, 41.
femoratum, Leach, 22.
femoratum, Rathke, 31.
fuscum, 7, 20, 48.
glaciale, 22,
giganteum, 19.
gracUe, 11, 20, 65.

Nymphon gradlipes, Miers, 18, 19, 20, 43, 49.
gracilipes, HeUer, 94.
yrossipes, 3, 7, 20, 21, 44, 95.
humatum, 8, 23, 36, 38, 54.
helleri, 18.
Mans, 22, 97.
hirsutum, 3, 18, 21.
hirtipes, 3, 17, 18.
Mrhmi, 17, 18.
Jiirtum, var. ohtuskligitum, 17.
hispidian, 49, 51.
horridum, 18, 49.
johnstonianum, 34.
johnstonii, 22.
longiceps, 22.
longicollum, 8, 20, 40.
longicoxa, 8, 23, 38, 42, 47.
longitarse, 20, 41.
macronyx, 4, 7, 19, 38, 95.
macrum, 147.
megalops, 4, 20.
meridionale, 8, 11, 19, 43, 53.
minutum, 22.
mixtum, 20, 21.
pdllenoides, 4, 18.
pellucidum, 22.
perlucidum, 8, 12, 20, 52.
phasina, 34.
phasmatodes, 23.
procerum, 8, 23, 39.
rolustum, 3, 7, 22, 97.
serratum, 4, 21.
sluiterii, 21.
spinosum, 22.
stroma, 7, 18, 19, 42, 48, 94, 97.
styligerum, 27.

NYMPHONID.E, 17.

Oculiferous  tubercle,  15.  •
(Esophagus, 125.
CEsophageal ring, secondary, 114.
Oiccohathes, 4, 9, 25.

arachne, 25.
Oomerus, 4, 9, 34.

stigmatophonis, 34.
Oorhynclms, 9, 10, 27, 59.

aucldandice, 8, 27, 59.
Openings, female genital, their shape, 132.
Organs of sense, 119.
Orithyia, 2.

tomiicfi, 32.
Ovaries, 131.
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Ovaries, number of, 13L
Oviduct, 132.
Ovigerous legs, 14, 15.
Ovigerous legs, functions of the, 15.

Pallene, 2, 9, 29, 30, 76, 82, 93.
attenuata, 32.
austral iensi.% 7, 30, 76, 79.
hvei'irostris, 30, 65.
dielifera, 30.
ehiragra, 30, 77.
eircvlaris, 31.
discoidea 31, 169.
empusa, 30.
jluminensis, 32, 81.
gruhii, 30.
hispida, 31.
intennedia, 31.
leevis, 78.
langidda, 7, 30, 79.
lappa, 31, 82.
longireps, 30, 81.
malleolata, 4, 31.
pygmaea, 33.
spinipes, 30.

PallenidxE, 29.
Pallenopsis, 147.

forficifer, 147.
longirostris, 147.

Palpi, 14, 15.
Palpistes, 2.
Pantopoda, 17.
Parazetes, 6, 9, 26.

auchenicus, 26.
Parihcea,. 5, 9, 26.

spinipalpis, 5, 26.
Pasithoe, 3, 5, 6, 9, 29.

vesiculosa, 29.
Pediculus, 2.
Pephredo, 3, 9, 25.

hirsuta, 25.
Phalangium, 1.

grossipes, 20.
litorale, 35.
spinosum, 35.

Plumodemus, 5, 9, 24.
collaris, 24.
horridus, 24.
inermis, 24.

Philippi, A, referred to, 4, 76.
P/ioxichilidce, 34.
Phoxkhilidiam, 2, 9, 10, 29, 30, 31, 81, 92, 93, 147.

PlioxicMlidium chilifurum, 4.
digitatum, 33, 86.
femoratum, 31, 32, 84.
fluminense, 7, 32, 81, 88.
gtohosum, 32.
insigne, 7, 32, 82.
johnstonittnum, 34.
leiitum, 33.
maxlUare, 32, 33.
minor, 32.
mollissimmn, 8, 11, 33, 87, 89.
midilatum, 32.
oscitans, 8, 11, 33, 88, 89.
patagonicum, 7, 11, 33, 84, 86.
patagonicunijVai. elegans, 7, 1 1 , 33, 86.
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