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NOTES     ON     NEMATODES     OF      THE     GENUS     PHIHALOPIEEA,      WITH
SPECIAL   KEFEKENCE     TO     THOSE   PAI^ASITIC   IN   KEPTILES.

Pakt  i.

By   Vera    A.     Irwin-Smitm,   B.Sc,     F.L.S.,   Linncan     Macleay   Fellow   ol'    the
Society    in    Zoology.

The  geuus  I'lii/naLopttra  was  established  by  Rudolphi  iu  1819,  to  mclude  five
species  separated  from  the  genus  Spiruptera.  It  is  characterised  by  the  presence
of  two  lateral  lips  armed  with  teeth  at  the  extremity,  and,  in  the  male,  a  closed
lanceolate   bursa,   embracing   the   base   of   the   tail   and   bearing   four   pairs   of
pedunculated    papillae,   in  addition  to    a  variable  number  of    other    papillae.

Two  monographs  have  been  published  on  it,   botli   in  Italian,  one  by  Moiin
in  1860,  and  the  second  by  Stossieh  in  1889.  Rudolphi  in  his  original  diagnosis,
liad   shown   some   doubt   about   his   elassitication   (''Alias   enim   artiliciosum   esse
facile   concedo",   Entoz.   Synop.,   p.   236),   and,   in   consequence   of   this,   Dujardin,
in   1845,   suppressed   the   new   genus,   and   reunited   all   its   species,   provisionally,
with  the  genus  Spiroptera,  "en  attendant  que  toutes  les  especes  soient  suffisam-
ment   connues   pour   qu'on   puisse   etablir,   d'apres   leur   organisation   plusieurs
coupes   generiques"   (Hist.   nat.   d.'llclm.,   p.   83).   Its   definite   reestablishment   is
due  to  Diesing  who  published  a  well-defined  diagnosis  in  1851,  and  repeated  it,
with   some  slight   additions,   in   1857   (j>.   16).   In   liis   "Revision   der   Nematoden,"
published   in   1860,   al'tcr   the   appearance   of   !Mo]in"s   nxjuograph,   he   gave   a
further   amended   diagnosis  :  —  "Corpus   clongatum   teretiusculum.   Caput   corpore
continuuni,   bilabiatuni,   labiis   externe  papillis   exornatis,   interne  dentibus  armatis.
Os   ad   basin   labiorum.   Extremilas   caudalis   maris   utrinque   <data,   alis   inllatis
antice   vesica   conjunctis,   ad   aperturam   genitalem   quadricostatis.   Penis   vagina
monopetala.   Apertura   genitalis   feniinca   in   anteriore   corporis   parte;   uterus
bicornis.   Ovipara.   Mannualiuin,   Avium   et   praeeipue   Amphibiorum:   in
oesophago   et   ventricuhi,   rarius   in   intestinis,   rarissime   in   cavo   orbitae   endo-
parasita."  Since  that  (hdc  the  validity  of  the  genus  lias  never  been  questioned,
Schneider  rightly  remarking  (186(i,   \^.  59)  that  I'Inisaloptera  is  one  of  the  best
of  Rudolphi's   genera.

Diesing  used  the  term  "Amiihibioruiu"  in  the  original  Linnean  sense,  which
did  not  distinguish  between  Amphibia  and  Reptilia.   None  of  the  species  known
at  that  time  had  been  found  in  Amphibia,  and,  with  a  single  exception,  all  tlio
species  recorded  up  to  the  present  have  been  found  in  tlie  higher  Vertebrates,
carnivorous  species   of   mammals,   birds   and  reptiles.   They  are   almost   invariably
found   in  the   alimentary   canal.
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Statistics  given  by  tiie   early  hclmintliologists   show  what    was  known,  at  the
time  of  writinc'.   of   the   clistribution    of  the   speeies  among  the  various   hosts.     It
is  summarised    here  in    tabulated   fonii.

Total  number
Author   of   known   spp   Distribution.

of   hosts.        ,  '  —  ■  ,
Rudolphi      (1819)       ...   7   1   mammal
Diesins;     (1851)      ....   53   12
Molin     (1860)  73
Stossich     (1889)     ..      ..   104

Molin  states  that  of  the  73  hosts  which  he  recorded,  only  eiijht  were  Euro-
pean, the  remainina;  sixty  five  beino;  exotic,  the  majority  of  them  American.

Twenty   nine   years   later,   Stossich   gives   the   distribution   of   recorded   species   of
Physaloptera  a-s  7  in  Europe,  4   in  Asia.   1   in  Africa,  and  28  in    America.

Diesing   in   1851   had   included   13   species   in   the   genus,   four   of   which   he
regarded   as   doubtful  ;   Molin   enumerated   22,   after   excluding   four   of   Diesing's
species,   and   including   four   doubtful   ones;   Linstow   (1878)   recorded   31   species,
,and   Stossich   (1889)   37,   eleven   of   them   doubtful.   Of   these   thirty   seven,   15
were   found   in   mammals,   11   in   birds,   and   11   in   reptiles.   Between   1889   and
1906   eighteen   new   species   were   catalogued   in   the   Zoological   Record.   This
brouglit   the  total   number  of   recorded  species  up  to  55,   of   which  25  occurred
in  mammals,   14  in  birds,   15  in  reptiles,   and  1  in  an  amphibian.  This  number,
of   course,   includes   doul)tful   species.   Linstow   at   this   date   (1906)   gives   the
number   as   20   in   mammals,   12   in   birds,   and   14   in   reptiles.   Twenty   one   new
species  appear  in  the  Zoological  Record  l>etween  1906  and  1918,  and  the  total
number  of  specific  names  recorded  altogether,  up  to  the  end  of  1918  is  seventy
seven,  34  in  mammals,   18  in  birds,   24  in  reptiles,   and  1  in  a  frog.  The  com-

plete list  is  given  on  p.  494,  with  dates  of  those  species  which  were  proposed  as
new  after  the  appearance    of  Stossieh's    monograph.

On  the  species  parasitic  in  Reptiles.

Of  Rudoljjhi's  original  species,  two,  P.  abbreviata  and  P.  retiisa,  were  found
in  reptiles,  both  of  them  in  lizards,  and  until  the  appearance  of  Diesing's  Syst.
Helm,  in  1851,  these  were  still  the  only  species  known  from  this  cla.ss.  Diesing
described   as   a   third   species,   P.   mucronata,   from   the   alligator,   and   placed
Rudoliihi's  Sf ronijt/his  colubri  in  the  same  genus,  .among  the  "species  inquirendae,"
but   Molin   c<iiisidered   P.   mucronata   to   be   an   Ascarid,   and   subsequent   writers
follow   him   in   excluding   it   from   the   list   of   Physaloptera.   In   1882,   Drasehe
examined   and   published   a   revision   of   the   t})']>es   of   Diesmg's   and   Molin's
species,   and  pronounced  P.   mucronata  to   be  a   synonym  of   Ascaris   lanc>folata
Molin;   but   he  included  P.   colubri   as   a   valid   speeies.   Three  other  of   the  early
species,   all   Leidy's,   /'.   abjecta,   P.   constricta,   and   P.   contorta,   are   insufficiently
characterised,  and  are  regarded  by  both  Molin  and  Stossich  as  doubtful  species.
Of  the  other  species  wliich  make  up  the  list  of  eleven  recorded  by  Stossich,  two
were  added  by  Molin,  one,  P.  spiralis,  by  Schneider  in  1860,  and  two,  P.  dey>tn1a,
and   P.  striata,  by  Linstow  in  1883.

The  number  of  species  recorded  from  rei)tiles  has  been  more  than  doubled
since  that  time,  but  no  complete  review  of  the  whole  group  lias  been  published
since  the  date  of   Stossieh's  monograph.  The  amount  of   work  now  involved  in
the   search   through   scattered   literature   before   any   systematic   work   can   be
undertaken,   makes  such  a   review   urgently   necessary.

Although   Plu/saloptera   has   been   met   with   fairly   frequently   in   Australian
reptiles,  and  is  known  to  be  widely  distributed,  only  two   definite  specific  records
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have   been   eontributed   to   Australian   reptilian   helminthology.   Liustow,   in   1899,
described  as   a   new  species   P.   antarctica,   from  a   lizard  and  a   snake  in   South
Australia;   and   Stossicii,   in   1902,   P.   alba,   from   Vyclodu.^   hoddaertii,   "Nuova
Olanda."   It   is   curious   to   iind   this   century-old   name   used   as   late   as   1902,
but  a  reference  to  the  literatui-e  relatino;  to  the  host  .ift'ords  some  explanation
of   it.   In   the   original   description,   in   1839.   Dumeril   says   "Le   Cyclode   de
Boddaert  habit  la  Nouvelle  Hollande,  et  a  ce  <]u'il  parait  aussi  I'ile  de  Java,  car
nous  en  avons  recu  du  musee  de  Leyde  un  exemplaire  jwrtant  I'iudication  qu'il
provenait   des   recoltes   faites   dans   cette   ile   par   Kuhl   et   Van   Hasselt.''   These
lizards   from   Java   and   Australia   are   now   recognised   as   two   distinct   species,
viz.:  —  Tiliqua   gigas   and   Tiliqua   scincoides.   As   the   locality   for   the   Nematodes
is   given   as   New   Holland,   it   seems   probable   that   the   host   from   which   they
were  taken  was  one  of  Dumeril's  specimens  from  Australia,   not  from  Java,   i.e.,
that   it   was   Tiliqua   scincoides,   thou.u'h   Stossich   himself   does   not   give   any   ex-

planation of  tlie  record.

Dist

Ik    Majim.^l.s.
anomala  Molin
brevivaginata  Seurat,  1917
brevispiculum   Linstow,

1906.
caiicasia  Linstow,   1902
cesticillata
circularis   Linstow,   1897
clatisa  Rudolphi
eoelebs   Linstow,  1897
digitata    Schneider
dilatata   Rudolphi
elegant   issinui   Stossieh,

1902
gemina  Linstow,  1899
gettila   Seurat.  1917
incurva    Linstow,    1908
inermis    Linstow,    1906
limhata    Lcidy
magnipapiUa  Molin
ma.riU(iris   ]\rolin
iiuirdens   Lei  per,   1907
muris  brasiliensis  Diesing
nasilionis    Gedoelst,   1917
niimidica   Seurat,   1917
jMpiUiirddiata   Linstow,

1899
pa})illotruncata    Molin
pyramidalis   Linstow
riiwen~nri    Parona,    1907
semilancenlala  Molin
sciuri  Parona,  1898
spirilla    il('rai)r.
iacapetisis   Seurat,  1917.
terdcnlata  Molin
iorquata   Leidy
tumefaciens         Ilenrv       &

Blanc,  1912
turgida  Hiidolplii

ribiition   (if  Phi/saloptera  spi

Ix   Birds.
acuticauda    Molin
alata  Rudolphi

„   var.    chevreu.ri
Seurat,  1915
„   var.   uouveli
Seurat,  1915

bilabiata    Crcplin
brericauda    Linstow    1909
bulJxisa    Linstow,   1900
cro.ssa    Linstow
crosi  Seurat,    1915
fusifonnis   Linstow,    1902
galinieri  Seurat,  1915
inflata  Molin
■malleus  Linstow
ovala    Linstow,  1907
rotundala    Linstow,   1906
saginata  Ru<lolphi
striata  Linstow
striingiilinti    Rudolphi
tciiuicollis  Rudolphi
truiirata    Scluii'idcr

Ix    AMPinnrA.
(Raiia   jnacnidon)

amphihia   Lin;  tow,    1899

Ix   Reptiles.
abhreciata  Rudolphi
abjecta  Leidy
affinis   Gedoelst,    1916
alba   Stossieh,  1902
aloisii-sabaudiae      Parona,

1907
antarctica  Linstow,    1899
britanica   Skrjabin
chaniaeleontis         Gedoelst,

191()
colubri  Rudolphi
constricta  Leidy
contorta  Leidy
d^entata  Linstow
leptosoma     Seurat      (Ger-

vais),  1917
miiuodons  i\Iolin
miicronata  Diesing
(ibtusissima  Molin
pallari/i    Seurat,    1917
parado.va  Linstow,  1908
quadriirnria   Leiper,   1908
ntasa    Rudolphi
sonsinoi  Linstow,    1895
s/tiralis    Schneider
striata  Linstow
rarani    Parona,    1890.

I



BY    VERA    IRWIX-SMITH. 495

Kxefft  had  already,  in  1871,  mentioned  the  oceurrence  of  a  Physaloptera  sp.
in   Cyclodus   {Tiliqua)   gigac,   but   did   not   describe   or   name   it.   T.   H.   Johnston,
taking   the   Austrahisian   zooj^eographical   region   in   its   wider   sense,   to   include
the   East   Indies,   included   Krefft's   record   in   his   "Census   of   Australian   Reptilian
Entozoa"  (1912),   and  also  three  species  collected  by  Dr.   Willey  in   the  Western
Pacific   Isles,   and   identified   by   Shipley   (1900)   as   Physaloptera   obtusissima,   P.
retusa,  and  P.  varaiii.   The  two  former  were  found  in  the  intestine  of  a  snake,
Dipsadomnrphuii   irregularis,   the   latter   in   the   stomach   of   Varanus   indicus.   It
was   described   originally   from   specimens   taken   from   the   stomach   of   Varanus
hengalensis  at  Palon,  Pegu,  in  South  Burma,  but  ha.s  since  proved  to  be  widely
distributed,   extending   as   far   as   Northern   Africa  ;   and   Johnston   has   indicated
its   probable   occurrence   on   the   mainland   of   Australia.   In   1909   he   wrote   "I
have  seen  Varanus  indicus  near  Gladstone  in  Queensland,  and  hence  it  may  be
expected  that  before  long  .   .   .   Physaloptera  varani  .   .   .   may  be  added  to  our
known   Australasian   entozoan   fauna.''   In   the   same   paper   (1909a)   he   records
"a  few  specimens  of   a   Nematode.   Physaloptera  sp.,   perhaps  P.   varani   Parona"
as   found,   in   addition   to   a   Cestode,   in   the   stomach   of   Varanus   variits,   the
common   tree   "goanna,"   obtained   near   Bathurst,   N.S.W.  ;   and   later   (1912a)
records  the  same  species  from  Varanus  gouldii,  the  sand  "goanna,"  collected  in
Queensland.   Western   Australia,   Victoria,   ajid   New   South   Wales,   and   from
Varantis   bellii   collected   at   Eidsvold,   Burnett   River,   Queensland   (19126).   In
the   Census   of   Endoparasites   in   Queensland   (1916)   the   same   species   is   again
referred  to   as    found   in    these    three    species   of   Varan^ts.

These  records  are  not  accompanied  by  figures  or  descriptions,  and  in  every
case  they  are  queried.  Dr.  Johnston  stating  that  he  had  not  yet  seen  a  descrip-

tion of  P.  varani,  and  consequently  could   not  identify  it   with  certainty.
All  the  other  Australian  records  consist  of  the  mere  mention  of  unidentified

species   of   Physaloptera   found   in   various   hosts   of   the   orders   Lacertilia   and
Ophidia.   They   relate   chiefly   to   a   series   of   exhibits   made   by   Dr.   Johnston   in
1909   and   1910,   before   the   Royal   Society   of   N.S.W.,   and   this   Society,   of
specimens  taken  from  the  brown  snake,  tiger  snake,  and  whip  snake,  and  from
the   blue-tongued   lizard   (Tiliqua   scincoides),   tree   goanna,   slow   worm   (Lialis
burtonii)   and   Lygosoma   (Hinulia)   tenue,   all   from   New   South   Wales.   There
is,   in   addition,   another   record   by   Krefift   (1871)   of   a   Physaloptera   sp.   from
Diemenia   reticulata.   He   does   not   give   the   locality   from   which   they   were
taken,   but   according   to   Dr.   Johnston,   who   says   he   had   inspected   Krefft's
material,  and  similar  specimens  collected  by  Dr.  Cleland  in  the  North  West,  the
parasites  from  this  "spinifex    snake''    came  from    Western  Australia.

From  the  above  records,   it   will   be  seen  that,   up  to  the  present  time,  re-
presentatives of  the  genus  in  Australia  have  been  recorded,  in  Ophidia,  from  three

species  of  Diemenia,  and  from  one  species  each  of  Acanthophis,  Dipsadomorphus
and  Notechis;  and.  in  Lacertilia,  from  four  species  of  ]'araiiu.-i.  three  species  of
Tiliqua.  and   one   species   each   of  Lygosoma  and  Lialis.

But  tlie  vagueness  of  the  records  is  evidence  of  the  difficulty  experienced  by
workers  in  getting  access  to  tlie  literature  which  would  make  specific  identifica-

tions possible.
In  the  collection  of  para.sitic  Helminths  made  for  the  Bureau  of  Microbiology

of   New  South   Wales   by   Dr.   .1.   B.   Cleland   over   a   period   of   ten   years,   there
are  numerous  Nematodes  from  our  native  fauna.  Through  the  kin<lness  of  Dr.
Cleland   I   have   had   the   opportunity   of   examining   that   part   of   it   taken   from
reptiles,   and   find   it   to   consist   in   large   proportion   of   Physaloptera.   The   labels
on    the    phials    indicate     that  the  hosts     among     Lacertilia    were    Lialis    burtonii,   .
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(iymnodaetyltis   laturns,   Varanus   sp.,   and   Hinulia   sp.  ;   and   among   Ophidia,
"black   snake"   (5   colloctions),   "whip   snake"   (2   collections)   "brown   snake"   (1
collection),   and   "snake,   Fliudei's   Is."   (2   collections).   None   of   these   collections
of   Physaloptera   has   been   recorded   hitherto,   and   all   the   specimens   still   await
identification.

The   present   work   was   undertaken   with   the   intention   of   making   a   report
on  them,  and  on  various  specimens  which  have  from  time  to  time  been  brought
under  my  notice  from  dissections  of  reptiles  in  the  Zoology  Department' of  the
Sydney   University.   But   while   endeavouring   to   gather   together   the   scattered
and  fragmentary  descriptions  of   known  species,   it   has  seemed  to  me  that   the
information  so  collected  should  be  made  more  readily  available  to  workers  tlian
it   has   been   hitherto,   and   that   a   brief   general   survey   of   the   Physaloptera   of
reptiles   would   be   useful.

With   this   end   in   view,   I   have   compiled   a   systematic   index   of   all   the
known   reptilian   hosts,   with   the   species   parasitic   in   each,   grouped   under   the
different   orders   of   reptiles   in   which   they   have   been   found.   Every   recorded
species   of   the   parasites   has   been  included,   whether   the   original   description   is
well  defined  or  doubtful,  and  without  regard  to  the  question  of  synonymy.  These
matters  will   be  dealt  with  later,   when  the  groups  are  considered  in  detail.   Rut
the  hosts  have  been  recorded,  as  far  as  possible,  under  the  names  accepted  in
the   British   Museum   Catalogue   of   Reptiles   (1885-1896),   since   many   of   the
early   sjTionyms,   under   which  the  hosts   appear   in   the  original   records   are   not
readily   recognisable,   and   are   difficult   to   trace.   However,   those   names   which
it   is   impossible   to   identify   now   are   given   in   the   original   form,   though   they
must   be  regarded  as   nomina  vu-da.   This   is   the  case  with   many  of   the  hosts
enumerated  by  Molin,  including  most  of  Fitzinger's   species.

The  bibliographical  catalogue,  wliich  follo^vs  the  host  list,  is  as  full  as  it  is
possible  to  make  it  witli  the  literature  available  to  me;  but  many  of  the  scientific
periodicals   required  are  not   possessed  by   our   libraries,   so  the  catalogue  must
necessarily  be    regarded  as  incomplete.

As  the  new  genus  Thuhuvaea,  which  was  established  by  Seurat  in  1914.  is
very   closely   related   to   Physaloptera.   T   have   added   it   to   the   catalogue.   The
single   species,   Thjibunaea   pudica,   is   a   reptilian   pa.rasite,   being   found   in   the
stomach  of   a   Chnmaeloon.   and  in   two  snakes.   Cera^ta^  vipara  L.   niid   Srhteyx
nfficwalix   Laur.,   in    Nortliern   Africa.

TJost   list   for   Physaloptera     parasitic    in     IicptiJeK.
Chelonia.

P.     contorta.   Chrysemys   reticulata   Daud..     Chrysemys   scripta     Shoepff..
Cistuflo      Carolina     Ijinn.,     Cinosternum      pennsi/lvaniiiciim
Wagl.

P.   sp.   Emys   venusta    Gray.

Crocodti.ia.

P.   mucroiiala.   Allifjolor    missisipiens-is   Gray.   Caiman     tiiger     Spix.

Opiiidta.

P.     ai)hrrriata.   Tropidovotiix       tessellatus       Laur.,      Ciconia      nlba       (pscndo
panisite,  swallowed  with  reptiles).

P.    abjecla.   Zamciisis    flageUifurmCt   Laur.
P.   affinis.   Psammophis    sibilans     Linn.
P.     antarctica.   Acanthnphis     antarctiois    Shaw.
P.     cnlubri.   Coronella   awtria^a   Laur.
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p.    constricta.
P.  dent  at  a.
P.  monodons.
P.   ohtusissima.

P.   alba.

P.  aloisii-sabaudiae.
P.  antarctica.
P.  chamaeleontis.
P.  dentata.

P.  leptosoma.
P.  pallaryi.
P.   paradoxa.
P.  quadrovaria.
P.  retasa.

Tropidonotu's  fasciatus   Linn.
Vipera  berus  Linn.
Boa  constrictor  Lmn.
Dipsadomorphiis       irregularis       Merrem,     Erythrnlamprus
aesculapii  Linn.,   Lachesis   lanaeolatus    Lacep.,    Oxyrhopus
cloelia  Daud.,    Spilotes    puUatus    Linn  ,  Xenodon    severus
Linn.,    ?    Lygophis   regiits    Fitz.,    ?   Ophis  coeruleiis   Fitz.,
?   Ophis   rhodogaster    Fitz.,    ?    Ophis    treuetisteinii   Fitz.,
?  Oxyrhopus  fasciatiis  Fitz.,  ?  Pseudophis  cinera.scens  Fitz.
Bitis   corniitus    Daud.
Dipsadomorphiis   irregidaris    Mei'rein.
Tropidonotus     tessellatus     Laur.,     Ciconia     alba     (pseudo
parasite,  probably  taken  m   with  reptile  food).
Demansia    (or   Diemenia)   reticulata  Gray.
Dernansia          ,.   ^   psammophis   Schl.
Deman^sia        .   „,      text   His    Dura.    &   Bibt.
Notechis  scutatus  Peters.
"un  ofidio"  Monte  Carin,   Cobapo.   (Parona  1890).
"A  large  snake"   Bisraark   Arcliipelafico.    (Lmstow  1897).

Lacertilia.

Lacerta    agilis     Linn.,     Lacerta    muralis     Laur.,     Lacerta
ocellata    Daud.,   Lacerta   viridis    Daud.,    Lacerta   vivipara
Jacq.,     Ophisaurus   apu.t     Pall.     (syn.    Pseudopus    pallasii
Cuv. ),     Phrynocejjhalus     heliuscopu-s     Gray,     Phrynosome
r.egale  Girard,   ?  Chrysolamprus  ocellatus   Fitz.,    "?  Lacerta
margaritaeea     Spix.,      ?     Phrynosotna      hernandesii     Gray
(Phrynosoma  douglassi  Gray    1) .
Cyclodu.9  boddaertii  Dura.   &  Bibr.   (Tiliqua  seineoides  or
Tiliqua    gigas).
Agama  atricoUis    Smith.
Tiliqua    occipitalis  Gray.
Chamaeleon   gracilis  Hallowell.
Agama   sanguinolenta     Pallas,    Phrynoceiilialus    mystaceus
Pallas,  Agama  nmiabilis  Meri'em    (?).
Uromastix   acanthinurus   Bell,    Varanus  griseits   Daud.
Agama  bibronii  Dumeri).
Varanus   griseus   Daud.,  "A  Chamaeleon."
Varmiits  niloticu.'i   Gray.
Ameiva     suriname-nsis     Laur.,     Amphisbaena      alba     Lin.,
Ophiodes     striatu-s    Strix.,    Pygodactylus    gronorii    Merr.,
Scleroporus      undulatus       Merr.,       Tropidolepideura     sp.,
Tropidurus     torquatus    Neu.,      Tupinainbis     nigropunctatus
Spix.,    Tupinambis  teguixin    Lin.,    1  Euprepis  spixii  Fitz.,
?  Podincma,  scri'pta  Fitz.,   ?    Podinema  graphica   Fitz.
Agama  mutabilis  Merrera.
Avipliisbaena  sp.
Varaynis    bengalensis  Dau<l.,   T',
Daud.,    T'.  bellii  D.    &    B.
i-ariu.9  Shaw   (?).
Lialis  bnrtonii   Gra\ .
Lygosoiim    (Iliiiulin)    teinu"
Tiliqua  seineoides    White
Tiliqu-a   giga.t  Srh!\
Varanus  gouldii  Gray.
Varanus    varius  Shaw.

(  '.'I

Gr

griseus  Daud.,   T'.    indicus
v.  goiddii    Grav    (?),    V.
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Bibliographical   catalogue  of   the  Physaloptera  of    Reptiles.

Physahptera   abhreviata     Rudolphi.

1819.   Ascaris   fallar.   Rudolphi,   Synops..   pp.   40,   279.—  1845,   Dujardin,   Hist,
nat.   des  Helm.,  p.  176  and  p.  104  (Spimptera  abhreviata).  —  1819,  Physaloptera
abhreviata,   Rudolphi,   Synops..   pp.   30,   257.  —  1851,   Diesing,   Syst.   Helm.,   ii.,   p.
235.—  1860,   Molin,   Sitz".   d.   k.   Akad.   d.   Wiss.   Wien,   xxsix.,   p.   646.—  1866,
Schneider.  Monog.  d.  Nemat.,  p.  65. — 1878.  Linstow,  Comp.  d.  Helm.,  p.  192. —
1883,   Linstow,   Arch.   f.   Naturg.,   pp.   281-282,   taf.   vi.,   figs.   7,   8.-1863,   Leuckart,
Paras,   d.   Mensehen,   ii.,   aufl.   1,   p.   89.  —  1886,   Linstow,   Worms;   Travels   Fedt-
schenko  (lav.   russo).   Mosca.   p.   6,   figs.   7-8.  — 1886,   Leidv,   Proc.   Acad.   Nat.   Se.
Philadelphia,   p.   312.— 1889,  Linstow,'  Compend.  d.   Helm".,   Nacht.,   p.   66.— 1887,
Parona,   Ann.   Mus.   Genova,   xxiv.,   2,   vol.   iv.,   pp.   275,   483.  —  1889,   Condorelli,
Boll.   See.   rom.   studi   zooL,   viii.,   an.   8,   fasc.   3-5,   pp.   127-133.  — 1889,   Stossich,
Boll.   Sec.   Adriat.   Se.   Nat.   Trieste,   xi.,   pp.   42-43.-1912,   Parona,   L'Elmintol.
Italiana,   ii.,   p.   113.-1914,   Seurat,   C.R.   Soc.   Biol.,   Ixxvii.,   p.   433-434,   figs.   2,
3.-1916,   Ransom,   Froc.   U.S.   Nat.   Mus.,   50,   pp.   214-215,   figs.   279,   280.-1917,
Seurat,   C.R.   Soc.   biol.,   Paris,   Ixxx.,   pp.   44-45.

Physaloptera   abjecta   Leidy.

1856,   Leidy,   Proe.   Acad.   Philadel.,   viii.,   p.   53.  —  1857,   Diesing,   Denk.   k.
Akad.   Wiss.   Wien,   Math.   Natur.   CI.   xiii.,   p.   11.-1860,   Molin,   Sitz.   Akad.   Wiss.
Wien,   Math.-Natur.   CI.,   xxxix.,   p.   665.  —  1878,   Linstow,   Compend.   d.   Helm.,   p.
186.— 1889,   Stossich,   Boll.   Soc.   Adriat.   Se.   Nat.   Trieste,   xi.,   p.   51.

Physaloptera  affinis  Gedoelst.

1916,  Gedoelst,  Rev.  Zool.   Afric.,  v.,  p.  55,  text-fig.   17.

Physaloptera  alba  Stossich.

1902,   Stossich.  Boll.   Mus.  Genova,  No.  116,  pp.  10-11,  PI.  iv.,   figs.  18-20.

Physaloptera   aloisii-sabaudiae   Parona.

1907,   Parona,   Torino   Boll.   Musei   Zool.   anat.,   xxii..   No.   566,   p.   3.-1917,
Seurat,    C.R.  Soc.    biol.,  Paris,  Ixxx.,  p.  47.

Physaloptera   antarctica   Linstow.

1899,  Linstow,  Mitt.   Zool.   Samm.  Mus.  Berl.,   i.,   (2),   p.   15,   PI.   iii.,   fig.   39.—
1912,  Johnston,  Proc.  Roy.  Soc.   Q'land.,  xxiii.,   p.  240,  243.

Physaloptera    hritartica    Skrjabin.

1917,  Seurat,    C.R.    Soc.    biol.,  Paris,    Ixxx..    p.  47.

Physaloptera    chamaeleontis    Gedoelst.

1916,    Gedoelst,  Rev.    Zool.  Afric,   v.,  p.  53,  text-fig.   16.

Physaioptiera   consiricta   Leidy.

185(),   Leidy,   Proc.   Acad.   Philad.,   viii.,   p.   53.  —  1857,   Diesing,   Denk.   k.
Akad.   Wiss.   Wien,   Math.-Natur.   CI.   xiii.,   p.   11.-1860.   Molin,   Sitz.   k.   Akad.
Wiss.   Wien.   Math.-Natur.   CI.,   xxxix..   pp.   663-664.  —  1878,   Linstow,   Compend.
d.  Helm.,   p.    188.-1889,  Stossich.  Boll.  Soc.  Adriat.  Sc.  Nat.  Trieste,   xi.,  p.    52.

Physaloptera   colubri    Rud.

1819,   Stroiigylus   coluhri.   Rudolphi.   Synops.,   p.   37.  —  1851.   Physaloptera
colubri,   Diesing,   Syst.   Helm.,   p.   237.—  1860,   Molin.   Sitz.   k.   Akad.   Wiss.   Wien,
xxxix.,    p.   665.-1878,   Linstow.    Compend.    d.    Helm.,    p.     190.-1882,     Drasehe,
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Verb.   Zool.-bot.   Gesellseh.   Wien,   xxxii.,   p.   128,   tab.   viii.,   figs.   19-20.—  1889,
Linstow,   Compend.   d.   Helm..   Nacht.,   p.   65.—  1889,   Stossieh,   Boll.   Soe.   Adnat.
8c.  Nat.  Trieste,  xi.,   p.  42.

Physaloptera  conturla  Leidy.

185G,  Leidy,  Proe.  Acad.  Philad..  viii.,   p.  53. — 1857,  Diesing,  Denk.  k.  Akad.
Wiss.   Wien.   xiii..   p.   11.-1860.   Molin.   Sitz.   k.   JikaA.   Wiss.   Wien,   Math.-Natur.
CI.,   xxxix.,   p.   664.—  1878,   Linstow,   Compend.   d.   Helm.,   ji.   177.-1889.   Stossieh,
BoU.    Sec.   Adriat.  Sc.  Nat.  Trieste,  xi.,  p.  .52.

Physaloptera  dentata    Linstow.

1883,   Linstow.   Arch.   f.   Naturg.,   pj).   282-283,   PI.   vi.,   figs.   9,   10.-1886,
Linstow,  Helminths;  in  Fedtsehenko,  Travels  in  Turkestan,  Pt.   18,   v.   2,   Zoogeog.
survey.   Moscow,   p.   7.   fig-s.   9-10.—  1889,   Stossieh.   Boll.   Soc.   Adriat.   Sc.   Nat.
Trieste,   xi.,   p.   39.-1895,   Linstow,   Arch.   f.   Micr.   Anat.,   xliv.,   p.   525.—  1917,
Seurat,  C.R.  Soe.  bioL,  Paris,  Ixxx.,  p.  47.

Physaloptera  leptosoma  (Gervais)    Seurat.

1848,   Strongylus   leptosomiis   Gervais,   Ann.   Sci.   Nat..   3rd   ser.,   x.,   p.   204.—
1851,   Diesing,   Syst.   Helm.,   ii.,   p.   321.—  1878,   Linstow.   Comp.   d.   Helm.,   p.
195.  —  1882,   Fraipont.  —  1917.   Physaloptera   leptosoma,   Seurat,   C.R.   Soc.   biol.,
Paris,   Lxxx.,   pp.  48-52,  figs.   1-4.

Physaloptera   nionodons   Molin.

1860,   Molin,   Sitz.   k.   Akad.   Wien,   xx.xix.,   pp.   658-659.-1878,   Linstow,
Compend.   d.   Helm.,   p.   185.  —  1882,   Drasehe,   Verb.   Zool-bot.   Ges.   Wien,   xxxii.,
p.   127,   tab.   viii.,   tig-s.   8-10.-1889,   Linstow.   Comp.   d.   Helm.,   Nacht.,   p.   64.—
1889,  Stossieh,  Boll.  Soc.  Adriat.  Sc.    Nat.    Trieste,  xi.,  p.    50.

Physaloptera   miicronata   Diesing.

1851,   Diesing,   Syst.   Helm.,   ii..   j..   235.-1860,   Diesing,   Sitz.   k.   Akad.   Wiss.
Wien,   xlii..   (Revis.   d.   Nemat.),   p.   653.  —  1857,   Diesing,   Denks.   k.   Akad.   Wiss.
Wien.   xiii.,   p.   16,   tab.   ii.,   figs.   17-28.  —  1856,   Leidv.   Proc.   Acad.   Philad.,   \-iii.,
p.   53.-1860,  Molin,   Sitz.   k.   Akad.  Wiss.   Wien,  xxxix..   p.   641  (  .l.sc anrf.  )  .— 1860,
Asearls  lanceolata,  Molin,  Sitz.  k.  Akad.  Wiss.  Wien,  xl.,   p.  334. — ]8v8,  Physalop-

tera mucronata.  Linstow,  Compend.  d.  Helm.,  p.  180. — 1882.  Drasehe,  Verb.
Zool.-bot.    Ges.  Wien,  xxxii..  pp.  128,  134.

Physaloptera    ohttisissima    Molin.

1860,   Molin,   Sitz.   k.   Akad.   Wiss.   Wien,   xxxix.,   pp.   654-657.-1878,   Linstow.
Compend.   d.   Helm.,   p.   182.  — 1882,   Dra.sche.   Verb.   Zool.-bot.   Ges.   Wien,   xxxii.,
p.   127,   tab.   viii..   figs.   13-14.—  1889,   Linstow,   Comp.   d.   Helm.,   Nacht.,   p.   63.—
1889,   Stossieh,   Boll.   Soc.   Adriat.   S<-.   Nat.   Trieste,   xi.,   p.   44.-1900,   Shiplev,
Willey's   Zool.   Results,   r.   p.   .559.-1912.   .Johnston.   Proc.   Roy.   Soc.   Q'land,
Txiii.,  p.  236.

Physaloptera   pailaryi   Seurat.

1917,   Seurat,    C.R.    Soe.   bid.,   Paris,   lxxx.,   pp.   45-47.

Physaloptera  paradoxa   Linstow.

1908,   Linstow,   .Jena   Denksehr.   Med.   Ges.,   xiii..   p.   22.—  1914.   Seurat.   C.R.
Soc.   biol..   Ixxvii.,   p.   434-436.   figs.   1.   4.   5.-1917.   Seurat.   C.R.   Soc.   biol.,   Paris,
lxxx.,  p.   47.     {Physaloptera   varani).

Physaloptera   quadroiaria   Leiper.

1908,  Leiper,  Rep.  Wellcome  Res.  Lab.,  iii.,   )).  192,  fig.  43.— 1917.  Physalop-
tera  varani,  Seurat.  C.R.   Soc.   biol.    Paris,   lxxx.,  p.   47.
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Physaloptera  retiu-^a   Rudolpbi.

1658,   Lumbrici   Iguanae,   Piso,   De   Indiae   utriusque   re   naturali   et   iiied.,   p.
105.—  1819,   Physaloptera   rehisa,   Rudolpbi,   Synops.,   pp.   30,   258,   (540.—  1845,
Spiroptera   retusa,   Dujardin,   Hist.   Nat.   d.   Helm.,   p.   104.  —  1851,   Physaloptera
retttsa.   Diesing,   Syst.   Helm.,   ii.,   p.   236.—  1860,   Molin,   Sitz.   k.   Akad.   Wiss.
Wien,  xxxix.,  pp.  652-654. — 1866,  Sehneidev,  Monog.  d.  Nemat.,  p.  65,  PI.  iii.,  figs.
6,   8,   9,   and   text-flg.--1878,   Linstow.   Compend.   d.   Helm.,   p.   191.-1889,   Stossich,
BoU.   Soc.   Adriat.   Se.   Nat.   Trieste,   xi.,   p.   37.-1900,   Shipley,   Willev's   Zool.
Results,   v.,   p.   559.-1912,   Johnston,   Proc.   Roy.   Soe.   Q'land.   xxiii.,   p.   236.-1917,
Seurat.  C.R.   Soc.   biol.,  Paris,  Ixxx.,  p.  43.

Physaloptera  sonsinoi  Linstow.

1895,   Linstow,   Arch.   f.   Micr.   Anat.,   xliv..   pp.   .525-526,   tab.   xxx.,   fig.   17.  —
1917.  Seurat,  C.K.  Soe.  biol..   Paris,   Ixxx.,  p.    52.

Physaloptera   spiralis   Srliiieider.

1866,  Schneider.  Monogr.  d.  Nemat.,  pp.  64-65,  tab.  iii.,  fig.  5.  and  text-fig. —
1878.   Linstow,   Com].,   d.   Helm.,   p.   191.-1889,   Stossieh,   Boll.   Soc.   Adriat.   Sc.
Nat.  Trieste,  xi.,  p.   38.

Physaloptera  striata    Linstow.

1883.   Linstow.   Arch.   f.   Natiirg.,   pp.   280-281,   tab.   vi.,   tigs.   5-6.-1889,
Linstow,   Comp.   d.   Helm..   N.acht.,   p.   64.  —  1880.   lanstow,   Wonns;   Travels,
Pedtscbenko,   (lav.   i-uss.).   Moscow,   j).   5,   figs.   .5-6.  —  1889,   Stossich.   Boll.   Soc.
Adriat.  Sc.   Nat.  Trieste,   xi.,  pp.   40-41.

Phjisahiptera     rarani   Parona.

1890.   Parona,   Ann.   Mus.   .   Genova,   Ser.   2,   vii.,   (xxvii.),   p.   776,   tab.   iii.,
fig.   16.—  1895,   Linstow,   Arch.   f.   Mikr.   Anat.,   xliv.,   p.   526.-1900,   Shipley.   Wil-
ley's   Zool.   Results,   v.,   p.   560.  —  1908,   Physaloptera   parado.ra.   Linstow,   Jena
Denkschr.   Med.   Gcs.,   xiii.,   p.   22.  —  1908,   Physaloptera   qiiadrovaria   Leiper,   Rep.
Wellcome  Res.  Lab.,   iii..   p.  192,  fig.  43. — 1917,  Physaloptefa  varani,   Seurat,  C.R.
Soc.    biol.,    Paris,  Ixxx..    pp.  47-48.

Physaloptera  sp.

ISitO.  Parnna,  Ann.    Mus.  Genova,  Ser.  2.  vii.,    (xxvii. K  pp.   775-776.

Physaloptera  spji.

1871.   Krcfft.   Trans.   Knt.   Soc.   N.S.W..   ii.,   p.   214.—  1912,   Johnston,   Proc.
K'oy.    Soc.   (^'land,    xxiii.,    p.    237,  242.

Physaloptera  sp.    (varani f)

1909,  Johnston.    Journ.   Rov.   Soc.    N.S.W.,   xliii.,     p.    115.-1910.    Johnston.
R«p.  Bur.  Microbiol.   N.S.W.,  i.,'   p.  88.— 1912.  J..hnston,   Proc.  Rov.  Soc.    (^'land,
xxiv..  pp.  65,  87.-1912,    Johnstcm,   Ibid..  x.\iii.,    p.  242.— 1916,    .Johnston,   Proc.
Roy.   Soc.   Q'land,   xxviii.,   p.   57.

Physaloptera    spj).

1!)10,   Johnston,   Journ.   Roy.   Soc.   N.S.W.,   xliv..   abstract,   pp.   xi.,   xviii.  —
1910,   .Idtmston.   Proc.   Linn.   Soc.   N.S.   Wdes,   p.   309.—  1910,   Johnston,   Proc.
Linn.   Soc.   N.S.   Wales,   p.   524.  — 1912,   .Johnston,   Prm-.   Rov.   Soc.   (^'land.,   xxiii.,
p.   236-243.

I'hysabiplrra   sp.    ?  v.    Sieb.

1882,  Oriey,  Ann.    Mii^.  Nat.   Hist.,   ser.    5,    vol.    ix.,  p.    311.
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Physaloptera  sp.

1897,   Linstow,  Arch.   f.   Naturg.,   Ixiii.,   p.   281.

Thubunaea.  ptutlca    gen.    et  s]>.    n.

1914,  Seurat,  C.R.  Soc.  bioL,  Paris,  lx.\vi.,   pp.   724-727,   4  tigs.
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